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Continuation of Box I.2

Present claims 1, 5-23, 27-45, 49-66, 70-B7, 91-107 relate to a compound,
defined by reference to a desirable characteristic or property, namely a
"hydrophobic dopamine agonist". The term “hydrophobic dopamine agonist®
defines the active agent by its pharmacological effect. However, a
compound canot be sufficiently characterised by 1ts pharmacological
effect as 1t 1s done by an expression 1ike "hydrophobic dopamine
agonist™, because 1t 1s impossible to know which substances are
encompassed 1n this expression.

The claims cover all compounds having this characteristic or property,
whereas the application provides support within the meaning of Article 6
PCT and/or disclosure within the meaning of Article 5 PCT for only a very
1imited number of such compounds. In the present case, the clalms so lack
support, and the application so lacks disclosure, that a meaningful
search over the whole of the claimed scope is impossible. Independent of
the above reasoning, the claims also lack clarity (Article 6 PCT). An
attempt is made to define the compound by reference to a result to be
achieved. Again, this lack of clarity in the present case 1s such as to
render a meaningful search over the whole of the claimed scope
impossible. Consequently, the search has been carried out for those parts
of the claims which appear to be clear, supported and disclosed, namely
those parts relating to the compounds prepared in example 1, those
mentioned 1n claims 2-4, 24~26, 4648, 67—69 and B8-90, those mentioned
in the description at page 12, 1ine 12 - page 13, line 8, and the concept
of a hydrophobic dopamine agonist.

The applicant’s attention ts drawm to the fact that claims, or parts of
claims, relating to inventions 1n respect of which no international
search report has been established need not be the subject of an
international prelininary examtnation (Rule 66.1(e) PCT). The applicant
is advised that the EPO policy when acting as an International
Preliminary Examining Authority is normally not to carry out a
preliminary examination on matter which has not been searched. This is
the case irrespective of whether or not the claims are amended following
receipt of the search report or during any Chapter 1I procedure.
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ENHAN CO TIC PROFILE OF HYDROPHOBIC A%
DOP AGONISTS AD TO THE

CROSS REFERENCE TO RELATED AFPLICATIONS
[0001] This application is a continnation-in-part of U.S. application No.
09/897,801 filed June 29, 2001.

BACKGROUND OF THE INVENTION
(1) Field Of The Invention

[0002] The present invention relates to administration of substances into the
dermis and, more particularly, to methods, compositions and devices for administration
of hydrophobic substances into the dermig. Such administration results in systemic
absorpﬁon,whichinimprovedascompamdtoabsorpﬁonobtainedfoﬂowing
subcutaneous administration.
(2) Description Of The Related Art

[0003] The importance of administering pharmaceutical substances such as
diagnostic agents or drugs in & manner that results in good absorption and biclogic
effectiveness has long been recognized. Such biological effectiveness is dependent upon
both systemic presentation of the substance as reflected in pharmacokinetic parameters
and drug action as reflected in pharmacodynamic measurements (for review see Cawello
et al, J. Clin. Pharmacol. 37:65S-698, 1997; Wasan et al., Arch. Med. Res. 24:395-401
1993; Ratain, Semin. Oncol. 19:8-13, 1992).

[0004] Hyirophobic substances present a particular challengs in achieving
desired biological effects due to difficulties in the preparation of delivery formulations’
coupled with the significant distribution of thess substances into adipose tissue and
storage in such tissue. (Steiner et al., Drug Metab. Dispos. 19:8-14, 1991; Xie et al, Drug
Metab. Dispos. 19:15-19, 1991; Hough et al. Life Sci. 58:119-122, 1996). As aresult,
hydrophobic substances often show no more than limited systemic absorption following
most conventional routes of administration. Commonly used routés for systemic
administration have involved subcutaneous, intramuscular or intravenous delivery. All of
these routes of administration can be considered transdermal administration, i.e. delivery
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of substances through the skin 1o a site bencath the skin. Typically, conventional needles
have been used for delivering substances transdermally atthough other approaches have
also been used.

[0005] Anatomically, the outer surface of the body is made up of two major tissue
lzyers, an outer epidermis and an underlying dermie, which together constitute the skin
(for review, see Physiology, Biochemistry, and Molecular Biology of the Skin, Second
Edition, L.A. Goldsmith, Ed., Oxford University Press, New York, 1991). The epidermis
is subdivided into five layers or sirata of a total thickness of between 75 and 150 pm.
Beneath the epidermis lies the dermis, which contains two layers, an outermost portion
referred to at the papillary dermis and a deeper layer referred to as the reticular dermis.
The papillary dermis contains vast microcirculatory blood and lymphatic plexuses. In
contrast, the reticular dermis is relatively acellular and avascular and made up of dense
collagenous and elastic connective tissue. Beneath the epidermis and demis is the
subcutaneous tissue, also referred to as the hypodermis, which is composed of comnective
tissue and fatty tissue. Musclo tissue lics beneath the subcutancous tissue.

[0006) As noted above, both the subcutaneous tissue and muscle tissue have been
commonly used as sites for administration of pharmaceutical substances. The dermis,
however, has rarely been targeted as a site for administration of substances, emd this may
be due, at least in part, to the difficulty of precise needle placement into the dermis.
Furtliermore, even though the dermis, in particular, the papillary dennis has been known
to have a high degree of vascularity, it has not heretofore been appreciated that one could
take advantage of this high degree of vascularity to obtain an improved absorption profile
for hydrophobic substances compared to that achieved following subcutancous
administration. This is because small drug molecules are typically rapidly absarbed after
administration into the subcutaneous tissue which has been far more eagily and
predictebly targeted than the dermis has been. On the other hand, hydrophobic
gubgtances as well as large molecules such as proteins are typically not rapidly or
entirely absorbed following subcutaneous administrations. Because hydrophobic
substances tend to partition into subcutaneous adipose tissue the absorption of these
substances into the vascular system would be expected to be limited following
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subcutaneous administration (Walder, Immunopharmacol. Immunotoxicol. 13:101-119,
1991). Large proteing would also be expected to be slowly absorbed following
subcutancous administration and bioavailability has often been reported to be highly
varisble and incomplete (Porter et al., Adv. Drug. Deliv. Rev. 50:157-171, 2001).
Furthermore, hydrophobic proteins can show poor absorption following subcutaneous
administration measured by standard pharmacokinetic parameters, as compared to values
obtained for proteins which are not hydrophobic. (gee for example Thomsen et al,,
Pharmacol. Taxicol. 74:351-358, 1994). In spite of this, hydrophobic substances have
not typically been administered into the dermis.

[0007] Numerous reporis in the literature have reported on what has been
described as "intradermal” administration. Such references, however, have often used the
term "intradermal” according to its commonly used meaning of "intracutaneous", i.e.
within the substance of the skin. This would including, primarily, subcutaneous tissue,
In other references, so called "intradermal” placement of injected substances is intended
to achieve no more than local administration of the substance and no attempt is made to
achieve systemic bioavailability of the injected substances.

{0008} One such approach for achieving local administration of substances has
been routinely used in the Mantoux tuberculin test. In this procedure, a purified protein
derivative is injected at a ghallow angle to the skin surface using a 27 or 30 gauge needle
(Flynn et al, Chest 106: 1463-5, 1994). A degree of uncertainty in placement of the
injection can, however, result in some false negative test results. Moreover, the test has
involved a localized injection to elicit a response at the site of injection and the Mantoux
approach has not led to the injection of substances into the dermis for the purpose of
achieving systemic delivery of substances.

[0009] Similarly, local, "intradermal” injections of anosthetic drugs have been
used to diminish the pain associated with i.v. catheter insertion and with suturing of
lacerations (gee for example Criswell et al., Anaesthesia 46:691-692, 1991; Anderson et
al., Ann. Emerg. Med. 19:519-22, 1990). Such usage of local anesthetic drugs is,
however, intended to be localized at the site of injection and systemic delivery of the
local anesthetic agents is not obtained.
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[0010] Some groups have reported on systemic administration by what has been g
characterized as "intradermal” injection. In one such report, a comparison study of
subcutaneous and what was described as “intradermal” injection was performed (Autret
¢t al, Therapie 46:5-8, 1991). The pharmaceutical substance tested wes calcitonin, a
protein of a molecular weight of about 3600, which is highly water soluble in the
injectable form, was used. Similarly, Bressolle et al. administered the water soluble
substance, sodium ceftazidime in what was characterized as “intradermal”
injection(Bressolle et al. J. Pharm. Sci. 82:1175-1178, 1993). Neither of these studies
provide any predictive information about absorption of hydrophobic substances following
administration to the dermis.

[0011] Another group reported on what was described s an "intradermal” drug
delivery device (U.S. Patent No. 5,997,501 to Gross et al.). Injection was indicated to be
at a slow rate and the injection site was intended to be in some region below the
epidermis, i.e., the interface between the epidermis and the dermis or the interior of the
dermis or subcutaneous tissue. This reference tanght administration with a particular
device by infusion at slow rates which would not be expected show any improved
systemic absorption as measured by pharmacokinetic parameters, compared that obtained
following subcutaneous administration. This is because at slow infusion rates, the rate of
infusion would be the rate limiting determinate of absorption and not tissue absorption
barriers. As such, dermal absorption would not be expected to be greater than
subcutaneous absorption.

[0012] Thus there remains a continuing need for effective methods and devices
for administration of hydrophobic substances in a manner that achieves rapid and
complete systemic absorption of the compounds.

SUMMARY OF THE INVENTION

[0013] Accordingly, the inventor herein has gucceeded in discovering an
approach for administration of hydrophobic substances in which improved absorption is
achieved compared to that produced upon subcutaneous administration of the substances.
The improved absorption is indicated by an improvement in at least one pharmacokinetic
or pharmacodynamic parameter. The approach involves selectively delivering the
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hydrophobic substances into the dermis. Delivery of the hydrophobic substance is to the XM
dermis or into a region in close proximity to the dermis such that absorption takes place
predominantly in the dermis. Preferably, the hydrophobic substance is administered by

bolus, i.e. within a short period of time of ebout 10 minutes to about 15 minutes or less

and, more preferably within 2 minutes or less. Surprisingly, such delivery to the dermis

results in an improvement in pharmacokinetic and/or pharmacodynamic measurements as
compared to what is produced upon subcutaneous administration.

[0014] Thus, the present invention provides, in one embodiment, a method for
systemic administration of a substance to a mammal. Preferably, the mammal is a human
although companion animals such as dogs and cats, farm animals such as pigs and cows,
exotic animals such as zoo animals and the like are also included within the scope of the
present invention.

[0015] The term "hydrophobic” as used with respect to a substance administered
into the dermis or subcutaneous tissue, is intended to mean that the substance tends to
preferentially partition into lipophilic compartments such as can be found in
subcutancous adipose tissues rather than into aqueous extracellular fluids. The
hydrophobicity of a substance can be assessed by standard methods such as, for example,
by determining the oil-water distribution coefficient, preferably, the n-octanol/water
distribution coefficient (see for example, Buchwald, Curr Med Chem 5:353-380, 1998).
Values are typically expressed as the hydrophobicity or log value of partition coefficient,
logP, under appropriate physiologic conditions. Such conditions will depend upon the
conditions of the target region of administration in the mammal including temperature,
pH, conceatration and the like. Also, log of octanol-water partition coefficients can be
estimated by using a variety of calculation progrems, such as the one daveloped by
Syracuse Research Corporation (Meylan and Howard, J. Phc;m Sci. 84: 83-92, 1995).

[0016] A threshold value of logPoy which correlates with pertitioning into adipose
tissue is between 1.0 and 2.0 as has been shown by Steiner et al. for barbiturate
compounds (Steiner et al., Drug Metabolism and Disposition 19:8-14, 1991; see, in
particular, Fig. 4). This has also been shown for a number of basic drugs (Betschart et al,
KXenobiotica 18:113-121, 1988; see, in particular, Fig. 2). Thus the hydrophobic
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substances of the present invention have a threshold logP value greater than 1.00 )ﬁ
preferably, at least about 1.5 or greater. A linear relationship has been shown between
adipose tissue uptake and logP values up to 5 and greater for some compounds (Betschart

ot al., supra). Thus, in certain embodiments, it is desirable that the hydrophobic

compound have a logP of greater than 1.5, i.e., at least about 2.0 or greater, at least

about 2.5 or greater, at least about 3.0 or greater, at least about 3.5 or greater, at least

about 4.0 or greater, or at least about 5.0 or greater.

) [0017] The hydrophobic substances of the present invention can be small
molecular drugs or diagnostic agents or large molecules such as proteins, polysaccharides
or other polymeric compounds. The hydrophobic substances of the present invention
include the non-limiting examples, anticonvulsant hydantoins, barbituric acids, HIV
protease inhibitors, antiviral micleosides, tricyclic nitrogen-containing compounds for
central nervous system and sexual dysfanction conditions as well as numerous other
hydrophobic substances. The invention is particularly applicable to tricyclic nitrogen-
containing compounds useful in treating sexual dysfunction in men and women as
disclosed in International Patent Publication No. WO 00/40226. Compounds of this claas
were earlier disclosed in U.S. Patent No. 5,273,975 (both WO 00/40226 and U.S. Patent
No. 5,273,975 are incorporated in their entireties, by reference).

Such compounds are of the formula (T)

R1
\
~
R2
X R’
N
.
B 1))

or pharmaceutically acceptable salts thereof, wherein
R', R? and R? are the same or different and are H, C, 5 alkyl (optionally phenyi

substituted), Cy.5 alkenyl or alkynyl or Cy.19 cycloalkyl, or where R? is as
above and R! and R? are cyclized with the attached N atom to form

pyrrolidinyl, piperidinyl, morpholinyl, 4-methylpiperazinyl or imidazolyl
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XisH, F, Cl, Br, I, OH, C,.¢ alkyl or alkoxy, CN, carboxamide, carboxyl or (Cis
alkyi)carbonyl; '
A is CH, CH,, CHF, CHC}, CHBr, CHI, CHCHj, C=0, C=S, CSCH;s, C=NH,
CNH,;, CNHCHj;, CNHCOOCH;, CNHCN, SO; orN;
B is CH, CH,, CHF, CHCI, CHBr, CHL, C=0, N, NH or NCH,, and nis 0 or 1;
and
D is CH, CH,, CHF, CHC], CHBr, CHI, C=0, O, N, NH or NCHj;
with varions provisos as indicated in WO 00/40226. .
Preferred compounds useful in methods of the present invention are those
disclosed generically or specifically in above-cited U.S. Patent No. 5,273,975. Especially
preferred compounds are those of formula (IT)

wherein X is O or 8.

[0018] The improved systemic absorption produced by delivery to the dermis can
be measured by any one of a number of standard pharmacokinetic and/or
pharacodynamic parameters such as, for example, increase in bioavailability, decrease in
Toax , increase in Crey , decrease in Ty, , or the like. By bioavailability is meant the total
dmount of a given dosage that reached the blood compartment. This is generally
measured as tho area under the curve in a plot of concentration vs. time, i.e. AUC.
Although, bioavailability theoretically includes the total amount reaching the blood
compartment over an infinite time period after dosage, as a practical mater,
bioavailability is measured over a finite time interval of several hours after dosing, such
as for example, about 2 hours, about 4, hours, about 6 hours, about 8, about 12 hours,
about 14 hours or about 24 hours after dosing or longer.
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[0019] By “lag time” or Ty, is meant the delay between the administration of a
compound and time to measurable or detectable blood or plasma levels. Although Ty
will be dependent upon the sensitivity of the assay method measuring or detecting the
blood or plasma levels of a substance, the decrease in Ty, is independent of assay method
because the same assay method is used to measure blood or plasma levels under the '
comparator conditions to show the decrease in Ty,. For example, the same assay system
is used to compare plasma levels after subcutaneous administration and after
administration of a substance to the dermis. A shorter time for achieving detectable
levels of the substance, following administering into the dermis compared to
subcutaneous administration, indicates improved absorption.

[0020] T is 2 value representing the time to achieve maximal blood
concentration of the compound, and Cumy it the maximum blood concentration reached
with a given dose and administration method. The time for onset of action is related to
Tiagy Tinax and Crgy, inasmuch as all of these parameters influence the time necessary to
achieve a blood (or target tissue) concentration necessary to realize & biological effect.
Trmx 80d Crpyx can be determined by visual inspection of graphical results end can often
provide sufficient information to compare two methods of administration of a compound.
However, mmerical values can be determined more precisely by analysis using kinetic
models (as described below) and/or other means known to those of skill in the art.

[0021] Delivery into the dermis can be with any of & wide variety of devices
which produce a cutaneous micropore such ss is produced by any solid projection,
electromotive force, thermal energy or gas ballistics. Such devices are referenced herein
as poration devices, in particular microporation devices, or dermal-access devices.
Prefersbly delivery is through one or more hollow needles although needleless or needle-
free ballistic injection of fluids or powders into the ID space, jontophoresis,
electroporation, or direct deposition of fluid, solids, or other dosing forms into the skin
and the like are also within the scope of the present invention so long at least one
cutaneous micropore is established by the delivery device.

[0022] The methods of the present invention can involve, in one embodiment, &
selective delivery of the hydrophobic substance to the dermis. Such selective delivery

&
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involves intentional placement of the substance in the dermis or in the region of the
dermis which will or does result in access to and unimpeded absorption of the substance
in the dermis as compared to placement in any other region of the skin. The selective
delivery can comprise, in whole or in part, a recognition that delivery of the substance is
to the dermis. In one aspect of this embodiment, the delivery of the substance to the
dermis results in systemic absorption and, preferably, improved systemic absorption is
obtained. Such improved systemic absorption can comprise a substantially higher
bioavailability and/or a substantially higher Cyney, and/or a substantially shortar Toex
and/or a substantially shorier Tisy . In a variation of the embodiment, the delivery is
intended to achieve systemic absorption, and preferably, improved systemic absorption.
Such selective delivery to obtain improved systemic absorption can comprise, in whole or
in part, measurement of one or more pharmacokinetic parameters showing such
improvement.

[0023] Among the several advantages achieved by the present invention,
therefore, may be noted the provision of a new parenteral route of administration of
hydrophobic substances which can achieve systemic delivery of the substances; the
provision of a method of administration suitable for obtaining rapid onset of action of
hydrophobic substances; the provision of methods suitable for obtaining repeated bolus
administrations which mimic the pulsatile, rapid release of natural hormones; the
provision of methods which allow intermittent and/or pulsatile administration of
hydrophobic hormones or mimetics which avoids any receptor down regulation elicited
by continuous blood levels of the hormones; the provision of a mode of administration
which achieves a high absorption and bioavailability to allow less active drug to be used
at a reduction in cost and a diminished likelihood of side effects; the provision of method
of administration of a hydrophobic substance which can achieve higher blood levels than
that achieved with subcutancous administration of the same dose level; the provision of a
method of administration which produces increases efficacy of the substance without
altering systemic elimination rates and without altering pharmacodynamic effects; the
provision of a method which avoids the substance being trapped in subcutaneous tissue
lipophilic compartments to produce a depot effect; the provision of a method which is
amenable to a regulated dose regimen as a result of rapid absorption of administered

A
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substance; and the provision of a method of cutaneous administration which when

' implemented with a hollow needle device, places the substance directly in the dermis to

avoid metabolic degredation and/or immunologic activity which can occur in the
epidermis.
DET, DESCRIPTION OF THE N

[0024] In accordance with the present invention, it has been discovered that
administration of a hydrophobic substance to the dermis results in-improved systemic
absorption of the substance.

[0025] The hydrophobic substances of the present invention tend to be of low
water solubility or to be water insoluble, but soluble in non-polar solvents.
Hydrophobicity of a substance can be assessed by standard methods such as, for example,
by determining the oil-water distribution coefficient, preferably, the n-octanol/water
distribution coefficient (see for example, Buchwald, Curr Med Chem 5:353-380, 1998).

- The oil-water distribution is the ratio of concentration of a compound in a water-

immiscible non-polar solvent phase, such as n-octanol to the concentration in a water
phase in contact with the solvent phase. Values are typically expressed as the log value
of partition coefficient, logP, under appropriate physiologic conditions. Such conditions
will depend upon the conditions of the target region of administration in the mammal
including temperature, pH, concentration and the liks.

[0026] For substances which arc ionizable, the pK values or the negative log of
the dissociation constant of such substances are a consideration and these values are
sometimes determined at the samo time that hydrophobicity is determined. ‘This is
because the partition coefficient is the ratio of concentration of a snbstance as the neutral
molecule in a water-immiscible solvent to its concentration in an aqueous phase.
‘Therefore, it is important to know the amount of neutral species present and this can be
determined the pK of the substance and the pH of the aqueous solution. The pKa is the
negative log of the equilibrium constant of an acid and the pKb is the negative log of the
equilibrium constant of a base. As a practical matter, an acid having a pKa of one or
more units greater than 7.4, i.c. 8.4 or greater, or a base having a pKb of one or more
units less than 7.4, i.e. 6.4 or leas are each predominantly in the form of the neutral

10
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molecnle at a physiologic pH of 7.4 and this neutral form will partition substantially into %/b

the oil phase in an oil-water distribution test.

[0027] Another factor which will influence the measured value of logP, in
addition to pH, is the particular non-polar solvent used in the oil phage. Typically, n-
octanol is the non-polar solvent because this substance has a carbon to oxygen ratio,
which is similar to that of lipid material in animal fats. Thus, the n-octanol partition
coefficient is believed to reflect the distribution of a substance administered to a subject
into regions of the body containing a significant amount of adipose tigsue.

[0028] The partition coefficient of a substance can be measured by any of a
number of methods known in the art. These include, for illustrative purposes only,
potentiometric methods such as with PCA101 of GlpKa™? devices (Sirius Analytical
Instroments, Ltd, East Sussex, UK) which measure both pKa and partition coefficient,
filter probe methods (Tomilinson, J. Pharmi. Sci 71:602-604, 1982); reverse phase HPLC
methods (see for example, Valko et al., Curr. Med. Chem. 8:1137-1146, 2001), flask

shaking methods, predictive methods (gee for example Buchweld et al., Curr. Med
Chem. 5:353-380, 1998) and the like.

[0029] The LogP has been shown to be related to aqueous solubility according to
the following equation (Hansch et al., J. Org. Chem. 33:347-350, 1968):

" logSw = - 1.3410gPes + 0.99

where logS,, is the molar solubility and logP« is the water-oil partition coefficient.
Using this equation, values for 1ogPoq can be calculated from solubility data.

[0030} The bydrophobic substances of the present invention preferably show an
n-octanol-water partition coeflicient of at least about 1.5 or greater, more preferably at
least about 2.0 or greater, and in certain embodiments, preferably at least about 2.5 or

greater, at least about 3.0 or greater, at least about 3.5 or greater or at least about 4.0 or
greater.,

[0031] Hydrophobic substances that can be delivered into the dermis in
accordance with the present invention are intended to include pharmacentically or

11
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biologically active substances including diagnostic agents, drugs, and other substances ;g)
which provide therapeutic or health benefits such as for example nutracenticals.
[0032] The hydrophobic substances of the present invention can be smail
molecular drugs or diagnostic agents or large molecules such as proteins, polysaccharides
or other polymeric compounds. The hydrophobic substances of the present invention
include the non-limiting examples, anticonvulsant hydantoins, barbituric acids, HIV
protease inhibitors, antiviral nucleosides, cyclooxygenase inhibitors, tricyclic nitrogen-
containing compounds for central nervous system and sexual dysfinction conditions as
well as numerous other hydrophobic substances.

[0033] The invention is particnlarly applicable to tricyclic nitrogen-containing
compounds of the formula (T)

P—

Dz,

®) 1))
or pharmaceutically acceptable salts thereof, wherein
R', R? and R? are the same or different and are H, C;.s alkyl (optionally phenyl
substituted), C3.s alkenyl or alkynyl or C3.49 cycloalkyl, or where R} is as
above and R' and R? are cyclized with the attached N atom to form
pyrrolidinyl, piperidinyl, morpholinyl, 4-methylpiperazinyl or imidezolyl
groups;
X is H, F, Cl, Br, ], OH, Cy.5 alkyl or alkoxy, CN, carboxamide, carboxyl or (Cy.¢
alkyl)carbonyl;
A is CH, CH;, CHF, CHCI, CHBr, CHI, CHCHj;, C=0, C=S, CSCHj, C=NH,
CNH., CNHCH,, CNHCOOCH;, CNHCN, SO; or N;
B is CH, CH;, CHF, CHC], CHBr, CHI, C=0O, N, NH or NCH;, and nis 0 or 1;
ond .
D is CH, CHa, CHF, CHC], CHBr, CHI, C=0, O, N, NH or NCH;
with various provisos as indicated in WO 00/40226.

12
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N
HN—&
X a
wherein X is O (sumanirole) or S (compound IIT) (see WO 00/40226 and U.S.

Patent No. 5,273,975 which are incorporated in their entireties, by reference).
Particularly preferred are compounds in the series useful for treatment of sexual
dysfinction, especially, (R)-5,6-dihydro-5-(methylamino)-4H-imidazo[4,5-ij]-<quinoline-
2(1H)-thions and pharmaceutically acceptable salts as well ag sumsnirole which is
(R)-5,6-dihydro-5-(methylamino)-4H-imidazo[4,5-if]-quinolin-2(1H)-one and
pharmaceutically acceptable salts.

[0034] Pharmaceutical acceptability refers to those properties which provide for
suitability for administration to a subject including requirements of governmental
agencics, patient acceptance and chemical and physical requirements which allow for
manufacture, stability, bioavailability in a subject and the like. Pharmaceutically
acceptable salts include salts of the following acids: maleic, methansulfonic, hydrochloric
hydrobromic, sulfuric, phosphoric, nitric, benzoic, citric, tartaric, famaric, and the like,

[0035] The LogP of (R)-5,6-dihydro-5-(methylamino)-4H-imidazo[4,5-ij]-
quinoline-2(1H)-thione was estimated to be 1.62 using logKow software (Syracuse
Research Corporation, North Syracuse, NY 13212; sce also Meylan and Howard, supra).
In accordance with the present invention, this compound would be expected to produce
higher Cuy values and shorter Ty, values upon administration to the dermis than that
obtained following subcutaneous administration.

{0036] Additional hydrophobic substances within the scope of the present
invention inchide the non-limiting examples of anticonvulsant hydantoins, barbituric
acids, HIV protease inhibitors, cyclooxygenase inhibitors, antiviral nucleosides and
pinene and its derivatives as shown in Table 1 below.

13
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Table 1. LogP Values Of Hydrophobic Substances.
Compound LogSw |{LogPu | Referemco
(moles/L)
ANTICONVULSANT HYDANTOINS Stella etal, J.

- ] Pharm. Sci,
5,5-diphenyhihydantoin -4.10 3.80 88:775-79, 1999
3-pentanoyloxymethyl-5,5-
diphenylhydantoin -4.68 4.23
S'tholoxymethy"s,S‘ '6 52 5-60
diphenylhydantoin
Anethole trithione -5.80 5.07
dithiolethione -2.48 2.59
5-phenyldithiolethione -5.64 4.95
dimethyithiolethione 3.42 3.29
BARBITURIC ACIDS Prankerd et alint.
5,5-dimethylbarbituric acid -1.74 2.04 {;;994 1z1-
5-Me-5-ethylbarbituric acid -1.23 1.66
5-Me-5-allylbartituric acid -1.16 1.60
5-Me-5-phenyibarbituric acid -2.38 2.51
5-Me-5-(3-methylbut-2-enyf)barbituric 2,60 2.68
acid ’ "
5,5-diethylbarbituric acid -1.40 1.78
5-Bt-5-iPr-barbituric acid -2.15 2.34
5-Bt-5-allyl-barbituric acid -1.61 1.64
5-Bt-5-phenyl-barbituric acid -2.32 2417
acid '
5,5-diphenylbarbituric acid -4.20 3.87
5,5-di-iPr-barbituric acid -2.77 2.81
5-iPr-5-allyl-barbituric acid -1.71 2.01
5-iPr-5-(3-methylbut-2-enyl)-barbituric -2.59 2.67
acid

14
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5-tBu-5-(3-methylbut-2-enyl)-barbituric -3.55 3.39 f
acid
5-dially}-barbituric acid 2.08 2.29
5-allyl-5-phenylbarbituric acid 237 2.51
5-diethyl-2-thiobarbituric acid -2.17 2.36
5-Bt-5-(1-methylbutyl)-2-thiobarbituric -3.68 3.49
acid
5,5-(CH2)2-barbituric acid -1.89 2.15
5,5<(CH2)3-barbituricacid -1.66 1.98
5,54(CH2)4-barbituric acid -2.35 3.97
5,5-(CH2)5-barbituric acid -3.06 3.02
5,5-CH2)6-barbituric acid -3.17 3.10
5,5-(CH2)7-barbituric acid 298 2.96
5,5-(CH2)10-barbituric acid 459 4.16
5,5-(CH2)5-2-thiobarbituric acid 346 332
5,5-(CH2)11-barbituric acid -5.80 5.07
HIV PROTEASE INHIBITORS Williams et al,,

| Didanosine 0.90 1.48 ﬁ,"_’ g_‘.ﬁﬂ;gs,

delavirdine -4.76 4.29 1999

Efavirenz. -4.57 415

Indinavir -3.94 3.68

Ritonavir -5.16 4.52

Amprensvir -4.00 3.72

Saquinavir -4.33 3.97

N-(3{(1R)-1-[(6R)-4-hydroxy-2-0x0-6- -8.00* 6.71 log P estimated

phenethyl-6-propyl-5,6-dihydro-2H-pyran- using SRC

3-yllpropyl} pheny!)-5-(trifluoromethyl)-2- program

pyridinesulfonamide (Meylan, et ol
J.Pharm. Sci. 84:
83-92, 1995.)

ANTIVIRAL NUCLEOSIDES Kristl, Med_Res.

15
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N2-sacetylacyclovir 182|217 Fev. 7411440,
O-acetylacyclovir -0.86 138
N2,0-diacetylacyclovir -2.70 2.75

16
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PINENE AND DERIVATIVES Fichanetal., J
a-pinene 366|347 e Do
B-pinene -3.91 3.66 1999
limonene -3.41 328
Myrcene -3.58 3.41
Bomeol -2.62 2.69
fenchyl_alcohol 227 2.43
pinene_oxide -2.59 2.67
a-ionone -3.06 3.02
carveol -1.88 214
linalool -2.00 223
a-terpineol -1.91 2.16
Carvone -1.67 1.99
CYCLOOXYGENASE INHIBITORS log P estimated
Celecoxib 3.66* 347 p":ﬂc
Valdecoxib -2.59* 2,67 (Meylan, et al.
Parecoxib -316* 1310 -g: gﬂggg‘) 84:
*Log Pocy was calculated as logPoy = (0.99 - logSw)/1.34 excopt

17
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{0037) The pharmacokinetic profile for individual compounds will vary according
to the chemical properties of the compounds. For example, cornpounds which are
hydrophobic small molecules having a molecular weight of no more than 1000 Daltons
are expected to show significant changes compared to traditional parenteral methods of
administration, such as intramuscular, subcutaneous or subdermal injection.

Furthermore, compounds which are hydrophobic and relatively large, having a molecular
weight of at least 1000 Daltons as well as larger compounds of at least 2000 Daltons, at
least 4000 Daltons, at least 10,000 Daltons and larger are expected to show the most

significant changes compared to traditional parenteral methods of administration, such as

intramuscular, subcutaneous or subdermal injection.

[0038] The enhanced absorption profile is believed to be particularly evident for
substances which are not well absorbed when injected subcutaneously such as, for
example, hydrophobic substances and, in particular, hydrophobic macromolecules.
Macromolecuies and, in particular, hydrophobic macromolecules are, in general, not well
absorbed subcutaneously and this may be due, not only to their gize relative to the
capillary pore size, it may also be due to their slow diffusion through the interstitium
because of their size and hydrophobicity. It is to be understood that hydrophobic
macromolecules can possess discrete hydrophobic domains. In contrast, small molecules
which are hydrophilic are generally well absorbed when administered subcutancously and
it is possible that no enhanced absorption profile would be seen upon injection info the
dermis compared to absorption following subcutaneous administration.

[0039] The hydrophobic substances within the scope of the present invention can
include conjugates which are covalently linked. Such conjugates can include the non-
limiting examples of high or low molecular weight molecules conjugated with
polyethylene glycol (PEG) and other polymers (for review, see Veronese, Biomaterials
22:405-417, 2001). Covalent attachment of PEG to a protein can greatly increase the
protein half-life in blood. Protein-protein conjugates, i.e, fusion proteins, are also
included within the scope of the present invention such as, for example, ginglo-chain Fv
(sFv) conjugates with effector proteins (for review, see Huston et al, Jnt. Rev. Jmmunol
10:195-217, 1993). Single-chain Fv antibodies can also be conjugated with small

-18-
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molecules such as imaging tags (see for example, Begen et al, Nat. Med. 2:979-984,
1996) and such conjugates are also within the scope of the present invention.

[0040] By “improved pharmacokinetics” it is meant that an enhancement of
pharmacokinetic profile is achieved as measured, for example, by standard
pharmacokinetic paremeters such ag time to maximal plasma concentration (T i), the
magnitude of maximal plasma concentration (Cruy) 0r the time to elicit a8 minimally
detectable blood or plasma concentration (Thwg). By enhanced absorption profile, it is
meant that absorption is improved or greater as measured by such pharmacokinetic
parameters. The measuremnent of pharmacokinetic parameters and determination of
minimally effective concentrations are routinely performed in the art. Values obtained
aro deemed to be enhanced by comparison with a standard route of administration such
as, for example, subcutaneous sdministration or intramuscular administration. In such
comparisons, it is preferable, although not necesserily essential, that administration into
the dermis and administration into the reference sito such a8 subcutanecus tissue, involve
the same dose levels, i.c. the same amount amd concentration of.dmg a8 well as the same
carrier vehicle. Administration to the reference site can be at a bolus rate of
administration method and/or administration can be at the at the same rate as
adminigtration to the dermis whether at a bolus rate of administration or at a slower,
infugion rate of administretion. Administration to the reference site at a bolus rate of
administration is preferred for achieving a comparative enhancement of systemic
absorptiop inasmuch as such bolus administration of hydrophobic substances to the
subcutaneous tissue shows a diminished raie of systemic absorption compared to
absorption of substances which are hydrophilic or substances which are less hydrophobic
than the test substance (see for example, Fuji et al, Exp. Anim, 418:241-246, 1999). Thus,
the improvement in systemic absorption as reflected in pharmacokinetic parameters is
more pronounced following administration to the dermis as compared to values measured
following bolus subcutaneous administration .

[0041] Comparison can also be at the same rate of administration in terms of
amount and volume per unit time. Thus, for example, administration of a given
pharmaceutical substance into the dermis at a concentration such as 100 pg/ml and rate of
100 pL, per mimite over a period of 5 minutes would, preferably, be compared to
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administration of the same pharmaceutical substance into the subcutaneous space at the
same concentration of 100 pg/ml and rate of 100 pL per minute over a period of 5
minutes.

[0042] Administration of a hydrophobic substance to the dermis is ntended to
mesn that the substances is placed in such a marmmer that the substance readily reaches the
richly vascularized papillary dermis and is rapidly absorbed into the blood capiliaries
and/or lymphatic vessels to become systemically bioavailable, Such can result from
placement of the gubstance in the upper region of the dermis, i.e. the papillary dermis or
in the upper portion of the relatively less vascular reticular dermis such that the substance
readily diffuses into the papillary dermis. .

{0043] Mammalian skin contains two layers, as discussed above, specifically, the
epidermia and dermis. The epidermie is made up of five layers, the stratum comenm, the
stratum lucidum, the stratum granulosum, the stratum spinosum and the stratum
germinativum and the dermis is made up of two layers, the upper papillary dermis and the
decper reticular dermis. The thickness of the dermis and epidermis in humans varies
from individual to individual, and within an individual, at different locations on the body.
For example, it hes been reported that the epidermis varics in thickness from about 40 to
sbout 90 pm and the dermis varies in thickness ranging from just below the epidermis to
u depth of from less than 1 mm in some regions of the body to just under 2 to about 4 mm
in other regions of the body depending upon the particular study report (Hwang et al.,
Ann Plastic Surg 46:327-331, 2001; Southwood, Plast. Reconstr. Surg 15:423-429, 1955;
Rushmer et al., Science 154:343-348, 1966). The invention herein with respect to
adminisiration to humans, encompasses delivery of substances to the dermis at any
desired location on the body. Thus the depth of placement of the substance will depend
upon the depth of the dermis at the desired location. Such placement may be, for
example, from up to sbout 1 mm in certain instances for abdominal skin (Hwang et al.,
supra) or up to about 4 mm in certain instances for skin of the back (Rushmer et al.,
Supra).

{0044] For most areas of humnan ekin, it is preferred that a substance be placed
predominately at a depth of at least about 0.3 mm, more prefersbly, at least about 0.4 mm
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and most preferably at least about 0.5 mm up to a depth of no more than about 2.5 mm,
more preferably, no more than about 2.0 mm and most preferably no more than sbout 1.7
mm will result in rapid absorption of macromolecular and/or hydrophobic substances.
Placement of the substance predominately at greater depths and/or into the lower portion
of the reticular dermis is believed to result in the substance being slowly absorbed in the
1eas vasculer reticular dermis or in the subcutaneous region either of which would result
in reduced absorption of macromolecular and/or bydrophobic substances. The controlled
delivery of a substance to the dermis below the papillary dermis in the reticular dermis,
but sufficiently above the interface between the dermis and the subcutaneous tissue,
should ensble an efficient (cutward) migration of the substance to the (undisturbed)
vascular and lymphatic microcapillary bed (in the papillary dermis), where it can be
absorbed into gystemic circulation via these microcapillaries without being sequestered in
transit by any other cutancous tissue compariment.

[0045] The present invention provides & method for therapeutic treatment by
delivery of a hydrophobic drug or other substance to a human or non-human animai
subject by directly targeting the dermis, wherein the drug or substance is administered

through any one of a variety of dermal-access devices. Substances administered

according to the methods of the invention have been found fo exhibit improved
pharmacokinetic parameters, and more clinically desirable then that observed for the
same gubstance administered by subcutaneous injection, i.e. by bolus subcutaneous
administration.

[0046]) The microporation device or dermal-access device used for administration
to the dermis according to the invention is not critical as long as it penetrates the skin of a
subject to the desired targetod depth to the dermis without passing through the dermis to
the suboutaneous tissue. In most cases, the device will penetrate the skin and to a depth
of about 0.5-2 mm. The dermal-access means may comprise conventional injection
needles, catheters or microneedles of all known types, employed singularly or in multiple
needle arrays. The dermal-access means may comprise needleless devices including
ballistic injection devices. The terms "necdle" and "needles™ as used herein are intended
to encompass all such needle-like structures The term microneedles as used herein are
intended to encompass structures smaller than about 30 gange, typically about 31-50
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gauge when such structures are cylindrical in nature. Non-cylindrical structures
encompass by the term microneedles would therefore be of comparable diameter and
include pyramidal, rectangular, octagonal, wedged, and other geometrical shapes.

[0047] Microporation or dermal-access devices also include ballistic fluid
injection devices, powder-jet delivery devices, piezoelectric, electromotive,
electromagnetic assisted delivery dovices, gas-assisted delivery devices, of which directly
penetrate the skin to provide access for delivery or directly deliver substances to the
targeted location within the dermal space. The targeted depth of delivery of substances
by the dermal-access means may be controlled manually by the practitioner, or with or
without the assistance of indicator means to indicate when the desired depth is reached.
Preferably however, the device has structural means for controlling skin penetration to
the desired depth within the dermis. This is most typically accomplished by meens of a
widened area or hub associated with the shaft of the dexmal-access means that may take
the form of a backing structure or platform to which the needles are attached. The length
of microneedles as dermal-access means are, preferably, loss than 2 mm length. They
may be used in the invention as individual single microneedles or in an assembly of
multiple microneedies in linear or two-dimensional arrays so as to increase the rate of
delivery or the amount of substance delivered in a given period of time. Microneedles
may be incorporated into a variety of devices such as holders and housings that may also
serve to limit the depth of penetration. The dermal-acceas devices of the invention may
also incorporate reservoirs to contain the substance prior to delivery or pumps or other
means for delivering the drug or other substance under pressure. Alternatively, the
device housing the dermal-access devices may be linked externally to such additional
components.

[0048] Microneedles suitable for administration to the dermis may, for example,
have the dimensions of about 250 micron outer diameter, and less than 2 mm exposed
length. The microneedles can be constructed of steel, other metals such as copper, nickel,
titanium or mixtures thereof;, silicon, ceramic, plastic, or eny suitable material or
" combinations thereof.
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[0049] The intravenous-like pharmacokinetica are achieved by administering a
substance to the dermis in intimate contact with the capillary microvasculature and
lymphatic microvasculature of the papiliary dermis. In should be understood that the
terms microcapillaries or capillary beds of the dermis are intended to refer to cither
vascular or lymphatic drainage pathways within the dermis.

[0050] While not intending to be bound by any theoretical mechanism of action,
it is belicved that the rapid absorption observed upon administration into the dermis is
achieved as a result of the rich plexuses of blood and lymphatic vessels in the demmis.
However, the presence of blood and lymphatic plexuses in the dermis would not by itself
be expected to produce an enbanced absorption of hydrophabic substances because the
substances tend to partition into lipophilic compartments in a depot fashion to thercby
diminish their availability for absorption. The enhanced absorption observed upon
administration of a hydrophobic substance to the dermis may, however, result from the
lack of fat cells and, hence, the substantial absence of lipophilic compartments in the
dermis. Another poasible contribution to the unexpected enhanced absorption achieved
upon delivery of hydrophobic substances to the dermis may result from an increase in
blood flow and capillary parmeability caused by injection into the dermis. For example,
it is known that a pinprick insertion to a depth of 3 mm produces an increase in blood
flow and this has been postulated to be independent of pain stimulus and due to tissue
release of histamine (Arildason et al., Microvascular Res. 59:122-130, 2000). This is also
consistent with the observation that an acute inflammatory response elicited in response
to ekin injury produces a trangient increase in blood flow and capillary permeability (see
Physiology, Biochemistry, and Molecular Biology of the Skin, Second Edition, LA,
Goldsmith, Ed., Oxford Univ. Press, New York, 1991, p. 1060; Wilhem, Rev. Can. Biol.
30:153-172, 1971). At the same time, the injection into the dermis would be expected to
increase interstitial pressure. It is known that increasing interstitial pressure from values
from a normal value of about —7 nmHg to about +2 mmHg distends lymphatic vessels
and increases lymph flow (Skobe et al., J. Investig. Dermatol. Symp. Proc. 5:14-19,
2000). Thus, the increased interstitial pressurs elicited by injection into the dermis is
believed to elicit increased lymph flow and increased absorption of substances injected
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[0051] The administration methods useful for carrying out the invention include
both bolus and infusion delivery of drugs and other substances to humans or animals
subjects. A bolus dose is a single dose delivered in a single volume unit over a relatively
brief period of time, typically about 10 minutes or less, more preferably about 2 minutes
or less. Administration by bolus administration can be by a device suitable for accessing
the dermis which also contains a mechanism for propelling the substance into the dermis
such as, for example, a needle or micronesdle coupled to a gyringe driven by a pump.
Alternatively, the syringe and needle delivery can be used manually by push while
monitoring the injection time, typically about 2 minutes or less, with the second hand of a
clock or waich.

[0052] Infusion administration comprises administering a fluid at a selected rate
that may be constent or variable, over a relatively more extended time period, typically
greater than about 10 minutes. To deliver a substance the dermal-access device is placed
adjacent to the ekin of a subject providing directly targeted access within the dermis and
the substance or subatances are delivered or administered into the dermis where they can
act locally or be absorbed into the bloodstresm and be distributed systematically. The
dermal-access device may be connected to a reservoir containing the substance or
substances to be delivered. Delivery from the reservoir into the dermis may occur either
passively, without application of the external pressure or other driving means to the
substance or substances to be dalivered, and/or actively, with the application of pressure
or other driving method Examples of prefesred pressure generating devices includs
pumps, syringes, elastomer membrenes, gas pressure, piezoelectric, electromotive,
elecrtomagnetic pumping, or Belleville springs or washers or combinations thereof. If
deaired, the rate of delivery of the substance may be varisbly controlled by the pressure-
generating means. As a result, the substance enters the dermis and is absorbed in an
amount and at a mate sufficient to produce a clinically efficacious result. Clinically
efficacious results, as referenced horein, are intended to include both diagnostically and
therapeutically useful responses, resulting from administration of a substance or
substances.

[0053] Ths hydrophobic substances of the present invention are in a formulation
suitable for administration to the dermis. The hydrophobic substance can be in the form
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of a solution in a non-aqueons vehicle or a vehicle which is a mixture of water and a co-
solvent. Non-aqueous vehicles and/or cosolvents include sugars and high molecular
weight hydrophylic polymers (ses for example, Yalkowsky, Solubility and Solubilization
in Aqueous Media, Oxford University Press, New York, 1999). Non-limiting examples
of such cosolvents include ethanol, propylene glycol, glycerin, sorbitol, polyethylens
glycol 400, polyethylene glycol 4000, poloxamer 188, propylene carbonate,
polyvinylpyrrolidone, dimethylisosorbide, N-methylpyrrolidone and combinations
thereof. Among such formulations, the carrier vehicle for the hydrophobic substance will
contain at least one cosolvent at a concentration of from about 5% to about 95% on a
weight/weight basis. Preferred formulations will contain at least one cosolvent at a
concentration of at least ebout 10%, at least about 20%, at least about 30%, at least about
40% up to about 50% or greater in an aqueous medivm, on a weight/weight basis.
Mixtuares of cosolvents can also be used.

[0054] Surface active agents, i.c. surfactants, can also be present in the
formulation as solubilizing agents. Such surfactants can be anionic, cationic, zwitterionic
or nonionic (See for example, Yalkowisky, supra, pp. 236-320). Non-limiting examples
of suitable surfactants include phospholipids such as lecithin, benzalkonium chloride,
benzethonium chloride, cetylpyridinium chloride, dioctyl sodium sulfosuccinate,
nonoxynol 9, nonoxynol 10, octoxynol 9, poloxamers, polyoxyethylene (8),
caprylic/capric mono- and diglycerides (e.g., Labrasol™ of Gattefossé), polyoxyethylene
(35) castor oil, polyoxyethylene (20) cetostearyl ether, polyoxyethyleno (40)
hydrogenated castor oil, polyoxyethylene (10) oleyl other, polyoxyethyiene (40) stearate,
polysorbate 20, polysorbate 40, polysorbate 60, polysorbate 80 (e.g., Tween™ 80 of ICI),
propylene glycol lanrate (e.g., Lauroglycol™ of Gattefossé), sodium lauryl sulfate,
sorbitan monolaurate, sorbitan monooleate, sorbitan monopalmitate, sorbitan
monostearate, tyloxapol, and mixtures thereof.

[0055] Formulations containing surfactants comprise, preferably, from about 1%
or less up to about 15% surfactant on a weight/weight basis. Preferred surfactant
concentrations are at least about 2%, at least about 3%, at least about 4%, up to about 5%
on a weight/weight basis,
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[0056] The hydrophobic substance can also be in the form of nanoparticles or
nanocrystals dispersed or suspended in an aqueous medivm. In such a formulation the
hydrophobic substance is nanoparticulate, i.e., having Dy less than about 1um (Dyo being
a diameter such that 90% by weight of the particles are smaller than this dismneter in their
longest dimension). In such nanoparticulate formulations, weight average particle size is
typically about 100 nm to about 800 nm, for example about 150 nm to about 600 nm, or
sbout 200 nm to about 400 nm. The nanoparticles can glso have g Dys particle size of
about 450 nm to about 1000 nm, and more preferably about 500 nm to about 900 nm (D25
being a diameter such that 25% by weight of the particles are smaller than this diameter
in their longest dimension). Pharmaceutical compositions comprising any of such
nanoparticulate formmlations of the hydrophobic substance can be useful in methods of
the present invention.

[0057] Numerous processes for preparation of nanoparticulate compositions of
therapextic agents are known. Some of these processes use mechanical means, such as
milling, to reduce particle size to a nano range, and others precipitate nano-sized particles
from solution. Illustrative procesaes are disclosed in the patent publications cited below.

U.S. Patent No. 4,826,689 to Violanto & Fischer.

U.S. Patent No. 5,145,684 to Liversidge e al.

U.S. Patent No. 5,298,262 to Na & Rejegopalen.

U.S. Patent No. 5,302,401 to Liversidge et al.

U.S. Patent No. 5,336,507 to Nt & Rajagopalan.

U.S. Patent No. 5,340,564 to Tllig & Sarpotdar.

U.S. Patent No. 5,346,702 to Na & Rajagopalan.

U.S. Patent No. 5,352,459 to Hollister et al

U.S. Patent No. 5,354,560 to Lovrecich.

U.S. Patent No. 5,384,124 to Courteille et al.

U.S. Patent No. 5,429,824 to June.

US. Patent No. 5,503,723 to Ruddy et al

U.S. Patent No. 5,510,118 to Bosch ef al.

U.S. Patent No. 5,518,187 to Bruno ef al

U.S. Patent No. 5,518,738 to Bickhof¥f et al.

-26-

A



WO 03/002103 PCT/US02/19918 7?

U.S. Patent No. 5,534,270 to De Castro.

U.S. Patent No. 5,536,508 to Canal et al.

U.S. Patent No. 5,552,160 to Liversidge ef al.

U.S. Patent No. 5,560,931 to Bickhoff et al.

U.S. Patent No. 5,560,932 to Bagchi ef al.

U.S. Patent No. 5,565,188 to Wong et al.

U.S. Pateat No. 5,569,448 to Wong et al.

U.S. Patent No. 5,571,536 to Bickhoff et al.

U.S. Patent No. 5,573,783 to Desieno & Steisko.
U.S. Patent No. 5,580,579 to Ruddy et al.

U.S. Patent No. 5,585,108 to Ruddy et al.

U.S. Patent No. 5,587,143 to Wong.

U.S. Patent No. 5,591,456 to Franson ef al.

U.S. Patent No. 5,622,938 to Wong.

U.S. Patent No. 5,662,883 to Bagchi ef al.

U.S. Patent No. 5,665,331 to Bagchi ef al.

U.S. Patent No. 5,718,919 to Ruddy et al.

U.S. Patent No. 5,747,001 to Wiedmann et al.
International Patent Publication No. WO 93/25190.
International Patent Publication No. WO 96/24336.
International Patent Publication No. WO 97/14407.
International Patent Publication No. WO 98/35666.
International Patent Publication No. WO 99/65469.
International Patent Publication No. WO 00/18374,
International Patent Publication No. WO 00/27369.
International Patent Publication No. WO 00/30615.

[0058] One of ordinary skill in the art will readily adapt the processes therein

described to preparation of the hydrophobic substance in nanoparticulate form.
[0059] Ilustrative examples are described below.

-27-



£

WO 03/002103 PCT/US02/19918

EXAMPLE 1
[0060] This example illustrates the improved systemic absorption of (R)-5,6-
dihydro-5-(methylamino)-4H-imidazo[4,5-j]-quinoline-2(1H)-thione upon
administration to the dermis.

[0061] The compound {R)-5,6-dihydro-5(methylamino)-4H-imidazo[4,5-f]-
quinoline-2(1H)-thione has an estimated logP velue of 1.62 using logKow goftware
(Syracuse Research Corporation, North Syracuse, NY 13212; see also Meylan and
Howard, supra). In accordance with the invention herein, this compound is shown to
give higher plasma levels and improved pharmacokinetic parameters upon administration
to the dermis than that produced upon subcutaneous administration.

[0062] Six Yucatan mini-pigs weighing 20-25 kg were used. Solutions of
(R)-5,6-dihydro-5-(methylamino)-4H-imidazo[4,5-I/]-quinoline-2(1H)-thione were
prepared at 10 mg/ml. concentrations at pH 5.5 in citrate/phosphate buffer with sufficient
dextrose to achieve isotonicity received (R)-5,6-dihydro-5-(methylamino)-4H-
imidazo[4,5-if]-quinoline-2(1H)-thione by the following routes: (A) intravenous bolus,
(B) subcutaneous injection, and (C) injection to the dermis by a microneedle array. A
total of 6 animals were utilized in a full crossover design where each animal received a
1.0 mg dose by all administration routes in an injection volume of£0.1 mL.

[0063] The intravenous dose was administered an ear vein catheter.
Subcutaneous ;lelivorywas through a standard 0.5 inch, 30 gauge needle. Delivery to the
dermis was through a three point microneedle array having three 34 gauge needles with 7
mm spacing and 1 mm depth to right flank of the animal between the rib cage and the
rear leg. Subcutaneous and intravenous administration was by manual injection seconds.
Administration to the dermis was at a rate of 90 xL/min by a syringe pumyp.

[0064] The study design was a full crogsover with each animal receiving
intravenous, subcutencous and dermal administration. Bach animal received three
treatments over a two-week period with a minimal washout period of 2 days between
subsequent doses. Dosing was according to the schedule shown below in Table 2.
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Table 2. Dosing Schedule’

Animal | Week1 Week 2 Wook 3 Weekd | Weeks
Dose 1 | Dosc 2 | Dowe 3 | Doscd | Dose s | Dosc & | Dose7 | Dose 8 | Dose 9
T 1 ™ | D | 5
7 | D | ¢ | V.
3 & | v | D
r v | D | sC
5 D | sC | IV
3 sc | € | D

* IV represents intravenous sdministration, SC represents subcutsneous administration snd ID
represents administration to the denmis.

[0065} Blood samples were obtained from the vens cava access port immediately
before dosing and at 5, 10, 15, 20, 36, 45, 60 minntes and 2, 3, 4, 6, 8, 10, 14 and 24
hours after administration. Timing was started at the cessation of imjection for a given
method. The venous samples were collected into EDTA containing Vacutainer tubes,
centrifuged af approximately 1000 g for 10 minnutes at 4°C. After centrifugation, the
plasma layer was transferred to plastic storage vials and stored frozen at -70°C until
asaayed.

[0066] Assay of the pig plasma samples was pexformed by HPLC analygis.
Results are shown below in Tables 3
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Various Routes In Yucatan Mini-pigs.

TIME v D SC
Mean | SD | Memn | SD | Mean | SD
Smin | 298 | 7.0 | 248 | 124 | 100 | 22
TOmin| 205 | 45 | 225 | 90 | 153 | 30
Smm| 185 | 42 | 164 | 62 | 160 | 17
Wmm| 153 | 22 | 180 | 66 | 145 | 18
0mm| 131 | 24 | 140 | 24 | 140 | 09
Smn| 107 | 23 | 99 | 27 | 99 | 31
i | 91 | 15 | 90 | 16 | 89 | 14
2w | 67 | 14 | 57 | 19 | 56 | 14
3hc | 28 | 26 | 42 | 15 | 41 | 20
W | 16 | 15 | 36 | 14 | 22 | 19
6tr | 26 | 41 | 04 [ 10 | 16 | 33
8or | O 0 0 o | 06 | 16
o | 0 0 0 0 | O 0
far | 0 0 0 o | o 0
A | 0 0 0 o | o 0

* Drug was given by intravenous administration (IV), subcutaneous sdministration (SC)
and by administration to the dermis (ID). The intravenous dose was administered to the

1.0 mg dosing subgroup into an ear vein,

[0067] As shown in Tables 3, administration into the dermis tended to produce
higher plagma levels of drug than that producs upon subcutancous administration.
Analysis of the data by Heterogeneity of Regression analysis revealed that values
obtained following administration to the dermis and intravenouns administration were not
different from each other, but different from values obtained following subcutaneous

iministration.

[0068] Pharmacokinetic parameters were estimated using Watson Drug
Metabolism Laboratory Information Management System, version 6.2.0.02 (Innsphase
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Table 3. Plasma Concentrations (ng/mlL) of (R)-5,6-dihydro-5-(methylamino)-
4H-imidazo[4,5-ij}-quinoline-2(1H)-thions Following Adminisiration By
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Corp., Philadelphia, PA). Parameters determined were the maximal plasma
concentration, Ciux , time to maximal plasma concentration Trgx, area under the curve
estimated to t = infinity, Tex and the half-life for decrease in plasma concentration, Tz -

[0069] Pharmacokinetic parameters are shown in Table 4 below. °

Table 4. Mean Pharmacokinetic Parameters (& standard deviation) of (R)-5,6-

dihydro-5-(methylamino)-4H-imidazo[4,5-ij]-quinoline-2(1H)-thione
Following Administration By Verious Routes' In Yucatan Mini-pigs.

PARAMETER 10 mEmD""’ e
{(n=6) (n=6) | (==6)
Dose (ng/kg) a9 | 413 | 403
(3.2) (3.9) (34)
398 | 267 | 169
Come (ng/onl) 0 | a2 | @o
T (1) 0083 | 0.139 | 0222
©.000) | (0.101) | (0.068)
AUCg o @g'himl) | 324 | 336 | 321
&2 | 00 | 02
T (br) 1.45 1.61 15
©38) | ©70) | (053)

* Drug was given by intravenous administration (IV), subcutaneous administration (SC)
and by administration to the dermis (ID).
{0070} As shown in the table, the C, ., values were consistently greater and the
Toex Values were consistently lesser following administration to the dermis than values
for the same parameters obtained following subcutaneous sdministration of the
hydrophobic substance, (K)-5,6-dihydro-S-(methylamino)-4H-imidazo[4,5-i]-quinoline-
2(1H)-thione.

[0071] As various changes could be made in the above methods and compogitions
without departing from the scope of the invention, it is intended that all matter contained
in the above description be interpreted as illustrative and not in a limiting sense.
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[0072) All references cited in this specification are hereby incorporated by
reference. The discussion of the references herein is intended merely to summarize the
assertions made by their authors and no admission is made that any reference constitntes
prior art relevant to patentability. Applicant reserves the right to challenge the accuracy
and pertinency of the cited references.
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WHATIS CLAIMED IS:
1. A method for systemic administration of a hydrophobid dopamine agonist
to 2 mammal, the mefhod comprising delivering the dopamine agonut}to the dermis of
the mammal, wherein improved systemic absorption is produced as compared to
absorption produced upon delivering the dopamine agonist subcutanecusly by bolus

2. The method of claim 1 wherein the dopamine agonist is as set forth in
formula (T):

R1
)
g
X R’
N
Vol
By

@
or pharmaceutically acceptable salts thereof, wherein

R’, R? and R? are the same or different and are H, Cy.4 alkyl (optionally phenyl
substituted), Cy.5 alkenyl or alkynyl or Ca.19 cycloalkyl, or where R’ is 2s
above and R' and R? are cyclized with the attached N atom to form
pyrrolidinyl, piperidinyl, morpholinyl, 4-methylpiperazinyl or imidazolyl
groups;

XisH, F, Cl, Br, I, OH, C,.; alkyl or alkoxy, CN, carboxamide, carboxyl or (C¢
alkyl)carbonyl;

A is CH, CH,, CHF, CHCI, CHBr, CHI, CHCHj3, (=0, C=S, CSCH;, C=NH,
CNH,, CNHCH;, CNHCOOCH;, CNHCN, SO; or N;

B is CH, CH,, CHF, CHCI, CHBr, CHI, C=0O, N, NH or NCH;, andn is O or 1;
and

D is CH, CH,, CHF, CHCl, CHBr, CHI, C=0, O, N, NH or NCH;; andnigsOor 1,
and where »== is a gingle or double bond, '

with the provisos that:

(1) when n is 0, and A is CHz, CH-(halogen) where halogen is defined above,

=33
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CHCH,, C=0, C=S8, C=NH, SO;; D\
then D is CH,, CH~(halogen) where halogen is as defined above, C=0, O,
NH, N-CH3;
(2) when n is 0, and
A is CH, C-SCH;, C-NH;, C-NHCH3, C-NHCOOCHj;, C-NHCN, N; then
D is CH, N;
(3) whennis 1, and
A is CH,, CH-(halogen) where halogen is as defined above, CHCH3, C=0,
C=S, C=NH, SOs; and
B is CH; CH-(halogen) where halogen is as defined above, C=0, NH, N-
CH,; then
D is CH;, C=0, O, NH, N-CHj;
(4) when n is 1, and _
A is CH, C-SCHj,, C-NH,, C-NHCH;, C-NHCOOCHS;, C-NHCN, N; and
B is CH, N; then
Dis CH;, C=0, O, NH, N-CH;;
(5)whennis 1, and
A is CH;, CHCH,;, C=0, C=8, C=-NH, SO,, and
B is CH, N; then
D is CH, N; and pharmacoutically acceptable salts thereof to the human.

3, 'The method of claim 2 wherein the dopamine agonist is (X)-5,6-dihydro-
5-(methylamino)-4H-imidazo[4,5-ij}-quinoline-2(1H)-thione or & pharmaceutically
acceptable salt thereof.

4. The method of claim 2 wherein the dopamine agonist is (R)-5,6-dihydro-
5-(methylamino)-4H-imidazo[4,5-ij]-quinolin-2(1H)-one or a pharmaceutically
acceptable salt thereof.

5. The method of claim 1 wherein the bolus subcutaneous injection is
delivered in not more than 10 minutes.
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6. The method of claim 5 wherein the bolus subcutaneous imjection is
delivered in not more than 2 minutes.

7. The method of claim 1 wherein the hydrophobic dopamine agonist is
delivered to the dermis by bolus injection.

8. The method of claim 7 wherein the hydrophobic dopamine agonist is
delivered to the dermis in not more than 10 minutes.

9. The method of claim 8 wherein the hydrophobic dopamine agonist is
delivered to the dermis in not more than 2 minutes.

10.. The method of claim 1 wherein the hydrophobic dopamine agonist is
delivered to the dermis by repeated bolus injection.

11.  The method of claim 1 wherein at least one pharmacokinetic parameter ig
improved upon delivery of the dopamine agonist to the dermis as compared to the same
pharmacokinetic parameter upon delivering the dopamine agonist subcutaneously by
bolus injection.

12.  The method of claim 11, wherein the improved pharmacokinetic
parameter comprises increased bioavailability of the dopamine agonist.

13.  The method of claim 10, wherein the improved pharmacokinetic
parameter compriges a decrease in Tyay.

14,  The method of claim 10, whezein the improved pharmacokinetic
parameter comprises an increase in Cpay.
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15.  The method of claim 10, wherein the improved pharmacokinetic
parameter comprises a decrease in Thg.

16. The method of claim 1 wherein the delivering is through a cutaneous
micropore created by any solid projection, electromotive force, thermal energy or gas

17. The method of claim 16 wherein the delivering is through at least one
hollow needle.

18.  The method of claim 1 wherein the at least one hollow needle comprises
an array of microneedies.

19. The method of claim 18 wherein the dopamine agonist is delivered by
infugion pump, piezoelectric pump, electromotive pump, electromagnetic pump,
Belleville spring, iontophoresis, or sonophoresis.

20. Themethod of claim 1 wherein the hydrophobic dopamine agonist has a
logP of about 1.5 or greater.

21. The method of claim 1 wherein the dopamine agonist is in the form of
nanoparticles or nanocrystals.

22. A method for administration of a hydrophobic dopamine agonistto a
mammal, the method comprising selectively delivering the dopamine agonist to the
dermis of the mammal to obtain systemic absorption of the dopamine agonist from the
dermis.

23.  Themethod of claim 22 wherein improved systemic ebsorption of the
dopamine agonist is produced upon delivering the dopamine agonist to the dermis as
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compared to absorption produced upon delivering the dopamine agonist subcutaneously
by bolus injection.

24, The method of claim 23 wherein the dopamine agonist is as set forth in
formule (I):

" o
or pharmaceutically acceptable salts thereof, wherein
R!, R? and R? are the same or different and are H, C).¢ alkyl (optionally phenyl
substituted), Cs.5 alkeny! or alkynyl or C;.40 cycloalkyl, or whers R? is a8
above and R' and R? are cyclized with the attached N atom to form
pyrrolidinyl, piperidinyl, morpholinyl, 4-methylpiperazinyl or imidazolyl
groups;
X is H, F, Cl, Bz, 1, OH, Cy.4 alkyl or alkoxy, CN, carboxamide, carboxyl or (C;.¢
alkyDcarbonyl;
A is CH, CH;, CHF, CHCI, CHBr, CHI, CHCHj, C=0, C=S, CSCH,, C=NH,
CNH;, CNHCH,, CNHCOOCH;, CNHCN, SO, or N;
B is CH, CH;, CHF, CHC], CHBr, CHI, C=0O, N, NH or NCH3, andnisOor 1;
and
D is CH, CH;, CHF, CHC], CHBr, CHL, C=0, O, N, NH or NCHy; andnisQor 1,
and where == is a single or double bond,
with the provisos that:
(1) when n is 0, and A is CH,, CH-(halogen) where balogen is defined sbove,
CHCH;, C=0, C=S, C=NH, 80s;
then D is CH,, CH-(halogen) where halogen is as defined above, C=0, O,
NIL, N-CHj; '
(2) whenn is 0, and
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A is CH, C-SCH,, C-NH,, C-NHCH,, C-NHCOOCH,, C-NHCN, N; then
DisCH, N;
(3) whennis 1, and
A is CH,, CH-(halogen) where halogen is as defined above, CHCH,, C=0,
C=S§, C=NH, SO;; and
B is CH; CH-(halogen) where halogen is as defined above, C=0, NH, N-
CHj; then
D is CHz, C=0, O, NH, N-CH3;
(4) whennis 1, and
A is CH, C-SCH;, C-NH;, C-NHCH3;, C-NHCOOQOCHS;, C-NHCN, N; and
B is CH, N; then
D is CH;, C=0, O, NH, N-CH3;
(5) whenn is 1, and
A is CH3, CHCH;, C=0, C=8, C=NH, S0;, and
B is CH, N; then
D is CH, N; and pharmacentically scceptable salts thereof to the humen.

25. The method of claim 24 wherein the dopamine agonist is (R)-5,6-dihydro-
5-(methylamino)-4H-imidazo[4,5-i]-quinoline-2(1H)-thione or a pharmacentically
accepiable salt thereof,

26.  The method of claim 24 wherein the dopaminc agonist is (R)-5,6-dihydro-
5-(methylamino)-4H-imidazo[4,5-i]-quinolin-2(1H)-one or a phermaceutically
acceptable salt thereof,

27.  The method of claim 23 wherein the bolus subcutaneous injection is
delivered in not more than 10 minutes.

28.  The method of claim 27 wherein the bolus subcutaneous injection is
delivered in not more than 2 minutes.
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29.  The method of claim 23 wherein the hydrophobic dopamine agonist is g
delivered to the dermis by bolus injection. .

30. The method of claim 29 wherein the hydrophobic dopamine agonist is
delivered to the dermis in not more than 10 minutes.

31.  The method of claim 30 wherein the hydrophobic dopamine agonist is
delivered to the dermis in not more than 2 minutes.

32.  The method of claim 23 wherein the hydrophobic dopamine agonist is
delivered to the dermis by repeated bolus injection.

33.  The method of claim 23 wherein at least one pharmacokinetic parameter is
improved upon delivery of the dopamine agonist to the dermis as compared to the same
pharmacokinetic parameter upon delivering the dopamine agonist subcutaneously by
bolus injection.

34. The method of claim 33, wherein the improved pharmacokinetic
parameter comprises increased bioavailsbility of the dopamine agonist.

35. The method of claim 32, wherein the improved pharmacokinetic
paremeter comprises a decrease in Typgs-

36. The method of claim 32, wherein the improved pharmacokinetic
parameter comprises an increase in Cyne.

37.  The method of claim 32, wherein the improved pharmacokinetic
parameter comprises a decrease in Ty
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38,  The method of claim 23 wherein the delivering is through 2 cutzneous A
micropore created by any solid projection, electromotive force, thermal energy or gas

ballistics.

WO 03002103 PCTIUS02/19918

39. The method of claim 38 wherein the delivering is through at least one
hollow needle.

40. The method of claim 23 wherein the at least one hollow needle comprises
an array of microneedles.

41,  The method of claim 40 wherein the dopamine agonist is delivered by
infusion pump, piezoelectric pump, electromotive pump, electromagnetic pump,
Belleville spring, iontophoresis, or sonophoresis.

42.  The method of claim 23 wherein the hydrophobic dopamine agonist has a
logP of sbout 1.5 or greater.

43.  The method of claim 23 wherein the dopamine agonist is in the form of
nanoparticles or nanocrystals.

44, A method for administration of & hydrophobic dopamine agonistto a
mammael, the method comprising selectively delivering the dopamine agonist to the
dermis of the mammal wherein systemic absorption of the dopamine agonist from the
dermis is cbtained.

45.  The method of claim 42 wherein improved systemic absorption of the
dopamine agonist is produced upon delivering the dopamine agonist to the dezmis as
compared to absorption prodnced upon delivering the dopamine agonist subcutancously
by bolus injection.
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46.  The roethod of claim 43 wherein the dopamine agonist is as set forth in %//
formula (I):

@O
or pharmaceutically acceptable salts thereof, wherein
R!, R? and R? are the same or different and are H, C,.5 alkyl (opuonally phenyl
substituted), Cs.s alkeny] or alkynyl or Cs.19 cycloatkyl, or where R’ is as
ahove and R! and R? are cyclized with the attached N atom to form
pyrrolidinyl, piperidinyl, morpholinyl, 4-methylpiperazinyl or imidazolyl
groups;
Xis H, F, Cl, Br, I, OH, C; alkyl or alkoxy, CN, carboxamide, carboxyl ot {C;.¢
alkyl)carbonyl;
A is CH, CH,, CHF, CHC], CHBr, CHI, CHCHj, C=0, C=S, CSCH;, C=NH,
CNH;, CNHCH,, CNHCOOCH;, CNHCN, SO2 or N;
B is CH, CH;, CHE, CHC], CHBr, CHI, C=O, N, NH or NCH3, andnisQor 1;
and
D is CH, CH,, CHF, CHCI, CHBr, CHI, C=0, O, N, NHor NCHs; end nis O or 1,
and where == ig a single or double bond,
with the provisos that:
(1) when n is 0, and A is CH,, CH-(halogen) where halogen is defined above,
CHCH;, C=0, C=S5, C=NH, 80y;
then D is CH;, CH-(halogen) where halogen is as defined above, C=0, O,
NH, N-CH;3;
(2) whenn is 0, and
A is CH, C-SCHj, C-NHz, C-NHCH3s, C-NHCOQCH;, C-NHCN, N; then
DisCH, N;
(3) whennis 1, and
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A is CHj, CH-(halogen) where halogen is as defined above, CHCH;, C=0, %

C=S, C=NH, SO,; and
B is CH;, CH-(halogen) where halogen is as defined above, C=0, NH, N-
CHy; then
D is CH,, C=0, O, NH, N-CH3;
(9) whennis 1, and
A is CH, C-SCHj3, C-NH,, C-NHCH;, C-NHCOOCHj;, C-NHCN, N; and
Bis CH, N; then
D is CH, C=0, O, NH, N-CHj;
(5)whennis l, and
A is CH,, CHCH;, C=0, C=S, C=NH, SO,, and
. B is CH, N; then
D is CH, N; and pharmaceutically acceptable galts thereof to the human.

47.  The method of claim 44 wherein the dopamine agonist is (R)-5,6-dilrydro-
5-(methylamino)-4H-imidazo[4,5-if]-quinoline-2(1H)-thione or a pharmaceutically
acceptable salt thereof.

48.  Themethod of claimn 44 whercin the dopamine agonist is (R)-5,6-dihydro-

5-(methylamino)-4H-imidazo[4,5-ij]-quinolin-2(1H)-one or a pharmaceutically
acceptable salt thereof. '

'@ 49.  The method of claim 43 wherein the bolus subcutansous injection is
delivered in not more than 10 minutes.

50.  The method of claim 47 wherein the bolus subcutancous injection is -
delivered in not more than 2 minutes.

51.  The method of claim 43 wherein the hydrophobic dopamine agonist is
delivered to the dermis by bolus injection.
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52.  The method of claim 49 wherein the hydrophobic dopamine agonist is
delivered to the dermis in not more than 10 minutes.

53.  The method of claim 50 wherein the hydrophobic dopamine agonist is
delivered to the dermis in not more than 2 minutes.

54. The method of claim 43 wherein the hydrophobic dopamine agonist is
delivered {o the dermis by repeated bolus injection.

55.  The method of claim 43 wherein at lcast one pharmacokinetic parameter is
improved upon delivery of the dopamine agonist to the dexmis as compared to the same
pharmacokinetic parameter upon delivering the dopamine agonist subcutaneously by
bolus injection.

56. The method of claim 53, wherein the improved pharmacokinetic
parameter comprises increased bioavailability of the dopamine agonist.

57.  The method of claim 52, wherein the improved pharmacokinetic
parameter comprises a decrease in Ty,

58.  The method of claim 52, wherein the improved pharmacokinetic
parameter comprises an increase in Cpg,.

59.  The method of claim 52, wherein the improved pharmacokinetic
parameter comprises a decrease in Ty,

60. The method of claim 43 wherein the delivering is through a cuteneous

micropore created by any solid projection, electromotive force, thermal energy or gas
ballistics.
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61.  The method of claim 58 wherein the delivering is through at least one
hollow needle.

62.  The method of claim 43 wherein the at least one hollow needle comprises
an array of microneedles.

63.  The method of claim 60 wherein the dopamine agonist is delivered by
infusion pump, piezoelectric pump, electromotive pump, electromagnetic pump,
Bellevi611le spring, iontophoresis, or sonophoresis.

64. The method of claim 43 wherein the hydrophobic dopamine agonist has a
log?P of abont 1.5 or greater.

65. The method of claim 43 wherein the dopamine agonist is in the form of
nanoparticles or nanocrystals.

66. A method for administration of a hydrophobic dopamine agonist to a
mammal, the method comprising selectively delivering the dopamine agonist to the
dermis of the mammal to achieve a substantially higher bioavailsbility and/or a
substantislly higher Crex and/or a substantially shorter Trxx and/or 8 substantially shorter
The md!orasubstanﬁa]lygmatak,ascompuedtothatmducédmonbolus
subcutaneous administration of the dopamine agonist at an identical dose.

67. The method of claim 64 wherein the dopamine agonist is as set forth in
formula (I):

R1
|
\Rz
X: R
N
b A
\‘(B P o
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A

or pharmaceutically acceptable salts thereof, wherein
R', R? and R? are the same or different and are H, C.¢ alkyl (optionaily pheny!
substituted), Ca.s alkenyl or alkynyl or C.1 cycloalkyl, or where R is as
above and R and R? are cyclized with the attached N atom to form
pyrrolidinyl, piperidinyl, morpholinyl, 4-methylpiperazinyl or imidazolyl
gXoups;
X is H, F, Cl, Br, I, OH, C,.¢ alkyl or alkoxy, CN, carboxamide, carboxyi or (C.¢
alkyl)carbonyl;
A is CH, CH,, CHF, CHCI, CHBr, CHI, CHCHj3, C=0, C=S, CSCHj, C=NH,
CNH,, CNHCH,, CNHCOOCHj;, CNHCN, SO; or N;
B is CH, CH,, CHF, CHC], CHBr, CHI, C=0, N, NH or NCH3, andnis O or 1;
and
D is CH, CH,, CHF, CHC], CHBr, CHI, C=0, O, N, NH or NCHy; and nis O or 1,
and where == is a gingle or double bond,
with the provisos that:
(1) when n is 0, and A is CH,, CH-(halogen) where halogen is defined above,
CHCHj;, C=0, C=8, C=NH, SO3;
then D is CH;, CH-(halogen) where halogen is a8 defined above, C=0, O,
NH, N-CHj;
(2) whenn is 0, and
A is CH, C-SCH, C-NH,, C-NHCH,, C-NHCOOCHs, C-NHCN, N; then
DisCH, N; '
(3)whennis 1, and
A is CHy, CH-(halogen) where halogen is as defined sbove, CHCH,, C=0,
C=8§, C=NH, SO3; and
B is CHz, CH-(halogen) where halogen is as defined above, C=0, NH, N-
CHj; then
D is CHy, C=0, O, NR, N-CH3;
(4) whennis 1, and
A is CH, C-SCHj, C-NH;, C-NHCH;, C-NHCOOCHS;, C-NHCN, N; and
Bis CH, N; then
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D is CHj, C=0, O, NH, N-CHj;
(5) whennis 1, and
A is CHj, CHCH;, C=0, C=8, C=NH, SO;, and
B is CH, N; then
D is CH, N; and pharmaceutically acceptable salts thereof to the human.

68. The method of claim 65 wherein the dopamine agonist is (R)-5,6-dibydro-
5-(methylamino)-4H-imidazo[4,5-if]-quinoline-2(1H)-thione or a pharmaceutically
acceptable salf thereof.

69. The method of claim 65 wherein the dopemine agonist is (R)-5,6-dihydro-
5-(methylamino)-4H-imidazo[4,5-if}-quinolin-2(1H)-one or a pharmaceutically
acceptable salt thereof.

70.  The method of claim 64 wherein the bolus subcutaneous injection is
delivered in not more than 10 minutes.

71.  The method of claim 68 wherein the bolus subcutaneous injection is
delivered in not more than 2 minutes.

72.  The method of claim 64 wherein the hydrophobic dopamine agonist is
delivered to the dermis by bolus injection.

73.  The method of claim 70 wherein the hydrophobic dopamine agonist is
delivered 1o the dermis in not more than 10 minutes.

74.  The method of claim 71 wherein the hydrophobic dopamine agonist is
delivered to the dermis in not more than 2 minutes, .

75.  The method of claim 64 wherein the hydrophobic dopamine agonist is
delivered to the dermis by repeated bolus injection.
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76.  The method of claim 64 wherein at least one pharmacokinetic parameter is
improved upon delivery of the dopamine agonist to the dermis as compared to the same
pharmacokinetic parameter upon delivering the dopamine agonist subcutaneously by
bolus injection.

77.  The method of claim 74, wherein the improved pharmacokinetic
parameter comprises increased bioavailability of the dopamine agonist.

78.  The method of claim 73, wherein the improved pharmacokinetic
paramneter comprises a decrease in Toay.

79.  The method of claim 73, wherein the improved pharmacokinetic
parameter comprises an increase in Cyay.

80. The method of claim 73, wherein the improved pharmacokinetic
parameter comprises a decrease in Ti,,.

81. The method of claim 64 wherein the delivering is through a cutaneous
micropore created by any solid projection, electromotive force, thermal energy or gas
ballistics. ]

82. The method of claim 79 wherein the delivering is through at least one
hollow needle.

83.  The method of claim 64 wherein the at least one hollow needle comprises
ap armay of microneedles.

84. The method of claim 81 wherein the dopamine agonist is delivered by
infusion pump, piezoelectric pump, electromotive pump, electromagnetic pump,

Belleville spring, iontophoresis, or sonophoresis.
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A

85. The method of claimn 64 wherein the hydrophobic dopamine agonist has a
logP of sbout 1,5 or greater.

86. The method of claim 64 wherein the dopamine agonist is in the form of
nanoparticles or nanocrystals,

87. A method for administration of a hydrophobic dopamine agonist to a
mammal, the method comprising selectively delivering the dopamine agonist to the
dermis of the mammal wherein a substantially higher bioavailability and/or a
substantially higher Cyrax and/or a substantially shorter Ty, and/or a substantially shorter
Thag, andfor a substantially greater K, is produced as compared to that produced upon
bolus subcutaneous administration of the dopamine agonist at an identical dose.

88. The method of claim 85 wherein the dopamine agonist is as set forth in
formmla (T):
R‘

I
N
g2

!
Dx, .2A

e 1))
or pharmaceutically acceptable salts thereof, wherein

R', R? and R? are the sams or different and are H, C,.¢ alkyl (optionally phenyl
substituted), C3s alkenyl or alkynyl or Cs.1q cycloalkyl, or where R® is as
sbove and R' and R? are cyclized with the attached N atom to form
pyrrolidinyl, piperidinyi, morpholinyl, 4-methylpiperazinyl or imidazolyl
groups;

X isH, F, Cl, Br, I, OH, C, ¢ alky! or alkoxy, CN, carboxamide, carboxyl or (C;.5

- alkyDcarbonyl;
A is CH, CH,, CHF, CHCI, CHBr, CHI, CHCH,, C=0, C=S, CSCHa, C=NH,
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CNH;, CNHCH,, CNHCOOCH;, CNHCN, SOz or N;
B is CH, CH,, CHF, CHCI, CHBr, CHI, C=O, N, NH or NCH;, and nis O or 1;
end
D is CH, CH,, CHF, CHCI, CHBr, CHI, C=0, O, N, NH or NCHj; andnis O or 1,
and where “= ig a single or double bond,
with the provisos that:
(1) when n is 0, and A is CH,, CH-(halogen) where halogen is defined above,
CHCHj;, C=0, C=S, C=NH, S0;
then D is CHz, CH-(halogen) where halogen is as defined above, C=0, O,
NH, N-CH;;
{2) when n is 0, and
A is CH, C-SCHj, C-NH;, C-NHCH,, C-NHCOOCH;, C-NHCN, N; then
DisCH,N;
(3) whenn is 1, and
A is CH,, CH-(halogen) where halogen is as defined above, CHCH;, C=0,
C=S, C=NH, SO;; and
B is CH;, CH-(halogen) where halogen is as defined above, C=0, NH, N-
CHj, then
D is CHy, C=0, O, NH, N-CHj;
(4) whennis 1, and
A is CH, C-SCH,, C-NH,, C-NHCHj;, C-NHCOOCH;, C-NHCN, N; and
B ia CH, N, then
D is CH;, C=0, O, NH, N-CH3;
(5) whennis 1, and
A is CH,, CHCH,, C=0, C=S, C—=NH, S0,, and
B is CH, N; then
D iz CH, N; and pharmaceutically acceptable salts thereof o the humsn.

89.  The method of claim 86 wherein the dopamine agonist is (R)-5,6-dihydro-

5-(methylamino)-4H-imidazof4,5-ij]-quinoline-2(1H)-thione or a pharmaceutically
acceptable salt thereof
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90.  The method of claim 86 wherein the dopamine agonist is (R)-5,6-dthydro-
5-(methylamino)-4H-imidazo[4,5-if]-quinolin-2(1H)-one or a pharmaceutically
acceptable salt thereof,

91. The method of claim 85 wherein the bolus subcutaneous injection is
delivered in not more than 10 minutes.

92. The method of claim 89 wherein the bolus subcutaneous injection is
delivered in not more than 2 minutes.

93. The method of claim 85 wherein the hydrophobic dopamine agonist is
delivered to the dermis_by bolus injection.

94.  The method of claim 91 wherein the hydrophobic dopamine agonist is
delivered to the dermis in not more than 10 minutes.

95. The method of claim 92 wherein the hydrophobic dopamine agonist is
delivered to the dermis in not more them 2 minutes.

96. The method of claim 85 wherein the hydrophobic dopamine agonist is
delivered to the dermis by repeated bolus injection.

97.  The method of claim 85 wherein at least one pharmacokinetic parameter is
smproved upon dslivery of the dopemine agonist to the dermis as compared to the same
pharmacokinetic parameter upon delivering the dopamine agonist subcutaneously by
bolus injection.

98.  The method of claim 95, wherein the improved pharmacokinetic
parameter comprises increased bioavailability of the dopamine agonist.
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99,  The method of claim 94, wherein the improved pharmacokinetic b\W
parameter comprises 2 docroage in Te.

100. The method of claim 94, whexein the improved pharmacokinetic
parameter comprises an increase in Copay.

101. The method of claim 94, whezein the improved pharmacokinetic
parameter comnprises a decrease in Ty,

102. The method of claim 85 wherein the delivering is through a cutaneous
micropare created by any solid projection, electromotive force, thermal energy or gas
ballist

103. The method of claim 85 whexein the delivering is through at least one
bollow needle.

104. The method of claim 85 whesein the at least ono hollow needle comprises
an arrey of microneedles.

105. The method of claim 102 wherein the dopamine sgomist is delivered by
i  piezvelectri o ive toct o p
Belleville spring, iontophoresis, or sonopharesis.

106. The method of claim 85 wherein the hydrophobic dopamine agonist has a
logP of about 1.5 or greater.

107. The method of claim 85 wherein the dopamine agonist is in the form of
nanoparticles or nanocrystals.
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PERFIL FARMACOCINETICO MEJ RADO DE AGONISTAS DE
DOPAMINA HIDROFOBICOS ADMINISTRADOS A LA DERMIS

REFERENCIA RECIPROCA A LAS SOLICITUDES RELACIONADAS

Esta solicitud es una continuacién en parte de la solicitud de

E.U.A. No. 09/897,801, presentada en junio 29 de 2001.

ANTECEDENTES DE LA INVENCION

CAMPO DE LA INVENCION

La presente invencidn se refiere a la administracion de
sustancias en la demis y, mas particularmente, a métodos, composiciones y
dispositivos para administrar sustancias hidrofébicas en la dermis. Dicha
administracién da como resultado absorcidn sistémica, ia cual es mejor en
comparacién con la absorcion lograda después de la administracion

subcutanea.

DESCRIPCION DE LA TECNICA RELACIONADA

Se ha reconocido desde hace mucho tiempo la importancia de

administrar sustancias farmacéuticas tales como agentes de diagndstico o



10

16

20

2 B2

farmacos en una forma que dé como resultado buena absorcién y eficacia
biolégica.. Dicha eficacia biolégica depende de la presentacion sistdémica de la
sustancia reflejada en pardmetros farmacocinéticos, y la accién del famaco
reflejada en mediciones fannagiodinamicas (para una revision, véase Cawello
et al, J. Clin. Phamacol. 37:65S5-69S, 1997; Wasan et al., Arch. Med. Res.
24:395-401 1993; Ratain, Semin. Oncol. 19:8-13, 1992).

Las sustancias hidrofébicas presentan un reto particular para
lograr efectos biolégicos deseados debido a las dificultades para preparar
formulaciones de liberacion (suministro) acopladas con la distribucion
significativa de estas sustancias en el tejido adiposo y su almacenamiento en
dicho tejido (Steiner et al., Drug Metab. Dispos. 19:8-14, 1991; Xie et al, Drug
Metab. Dispos. 19:15-19, 1891; Hough et al. Life Sci. 58:119-122, 1996).
Como resultado, las sustancias hidrofébicas no muestran con frecuencia mas
que absorcién sistémica limitada tras la mayoria de las vias de administracion
convencionales. Las vlias usadas cominmente para administracion sistémica,
han implicado liberacidn subcuténea, intramuscular o intravenosa. Todas
estas vias de administracibn pueden considerarse como administracién
transdémmica, es decir, liberacién de sustancias a través de la piel a un sitio
debajo de la piel. Tipicamente, se han usado agujas convencionales para
liberar sustancias transdérmicamente, aunque se han usado también otras
alternativas.

Anatdmicamente, la superficie exterior del cuerpo se forma de

dos capas de tejido principales, una epidermis exterior y una demmis
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subyacente, las cuales constituyen en conjunto la piel (para una revision,
véase Physiology, Biochemistry, and Molecular Biology of the Skin, segunda
edicién, L. A. Goldsmith, ed., Oxford University Press, New York, 1991). La
epidermis se subdivide en cinco-capas o estratos de un grosor total entre 75 y
150 um. Bajo la epidermis esta la dermis, que contiene dos capas, una
porcién mas exterior referida como la dermis papilar, y una capa més profunda
referida como la dermis reticulau:. La dermis papilar contiene vastos plexos
linfaticos y sangre de la microcirculacién. En contraste, la dermis reticular es
relativamente acelular y avascular, y se forma de tejido conectivo elastico y
colagenoso denso. Bajo la epidermis y dermis estd el tejido subcutaneo,
referido también como la hipodemis, que se forma de tejido conectivo y tejido
graso. El tejido muscular se sitta bajo el tejido subcutineo.

Como se indicd anteriormente, e! tejido subcutidneo y el tejido
muscular se han usado cominmente como sitios para administracién de
sustancias farmacéuticas. Sin embargo, la dermis rara vez se ha elegido como
un sitio para la administracién de sustancias, y esto puede deberse, por lo
menos en parte, a la dificultad para colocar en forma precisa la aguja en la
dermis. Ademas, ain cuando se sabe que la dermis, en particular la dermis
papilar, tiene un alto grado de vascularidad, no se ha apreciado hasta ahora
que pudiera sacarse ventaja de este grado de vascularidad para lograr un
perfil de absorcién mejorado para sustancias hidrofébicas, en comparacion
con el que se logra después de la administracién subcuténea. Esto es porque

las sustancias de farmaco pequefias tlpicamente se absorben répidamente
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después de la administracidn en el tejido subcutdneo, el cual se ha elegido
mucho mas faciimente y en forma que se pueda predecir de lo que la dermis
ha sido. Por otra parte, las sustancias hidrofébicas, asl como grandes
moléculas tales como las proteinas, tipicamente no son absorbidas rapida o
enteramente después de las administraciones subcutdneas. Puesto que las
sustancias hidrofébicas tienden a separarse en el tejido adiposo subcutaneo,
es de esperarse que la absorcién de estas sustancias en el sistema vascular
sea limitada después de Ila administracion subcutinea (Walder,
Immunopharmacol. Immunotoxicol. 13:101-119, 1991). Se esperaria también
que las grandes protelnas sean absorbidas lentamente después de la
administracién subcutdnea, y se ha reportado con frecuencia que la
biodisponibilidad es altamente variable e incompleta (Porter et al., Adv. Drug.
Deliv. Rev. 50:157-171, 2001). Ademas, las protelnas hidrofébicas pueden
mostrar absorcién reducida después de la administracion subcutdnea medida
mediante parametros farmacocinéticos normales, en comparacién con valores
obtenidos para proteinas que no son hidrofébicas (véase, por ejempio,
Thomsen et al., Pharmacol. Toxicol. 74:351-358, 1994). A pesar de esto, no
se han administrado tipicamente sustancias hidrofébicas en la dermis.
Numerosos reportes en la literatura han reportado lo que se ha
descrito como administracion “intradérmica®. Sin embargo, dichas referencias
han usado con frecuencia el término “intradérmico” de acuerdo a su
significado usado cominmente de ‘intracutinec®, es decir, dentro de la

sustancia de la piel. Esto incluirla, principaimente, el tejido subcutdneo. En
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otras referencias, se pretende que la denominada colocacion “intradérmica” de
sustancias inyectadas logre no méas que la administracion local de la
sustancia, y no se ha hecho intento alguno por lograr biodisponibilidad
sistédmica de las sustancias inyectadas.

Una de dichas altemativas para lograr la administracién local de
sustancias, se ha usado habituaimente en la prueba de tuberculina de
Mantoux. En este procedimiento, un derivado purificado de proteina se
inyecta, a un angulo somero, a la superficie de la piel usando una aguja de
calibre 27 6 30 (Flynn et al, Chest 106: 1463-5, 1994). Sin embargo, un alto
grado de incertidumbre en la colocacién de la inyeccion puede dar como
resultado algunos resultados de prueba falsos negativos. Ademas, la prueba
ha implicado una inyeccién localizada para inducir una respuesta en el sitio de
inyeccion, y la altemativa de Mantoux no ha llevado a la inyeccidon de
sustancias en la dermis con el propdsito de lograr la liberacién sistémica de
sustancias.

En forma similar, se han usado inyecciones “intradérmicas”
locales de farmacos anestésicos para disminuir el dolor asociado con la
insercion del catéter i.v., y con la suturacién de laceraciones (véase, por
ejemplo, Criswell et al., Anaesthesia 46:691-692, 1991; Anderson et al., Ann.
Emerg. Med. 19:519-22, 1980). Sin embargo, se pretende que dicho uso de
farmacos anestasicos locales sea localizado en el sitio de inyeccidn, y no se
ha logrado la liberacién sistémica de los agentes anestésicos locales.

Algunos grupos han reportado por administracion sistémica lo
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que se ha caracterizado como inyeccion “intradémmica®. En uno de dichos
reportes, se realizd un estudio comparativo de inyeccién subcutanea y o que
se describi6 como inyeccién “intradérmica” (Autret et al, Therapie 46:5-8,
1991). La sustancia farmacéutica puesta a prueba fue calcitonina, una
proteina de un peso molecular de aproximadamente 3600, que es altamente
soluble én agua en forma inyectable. En forma similar, Bressalle et al.,
administraron la sustancia soluble en agua, ceftazidima de sodio, en lo que se
caracterizd como inyeccién “intradérmica” (Bressolle et al. J. Pharm. Sci.
82:1175-1178, 1993). Ninguno de estos estudios provee informacién profética
alguna acerca de la absorcién de sustancias hidrofébicas después de ia
administracion a la dermis.

Otro grupo reportd lo que se ha descrito como un dispositivo de
liberacién de farmaco “intradémmico” (véase patente de E.U.A. No. 5,997,501 a
Gross et al.). Se indicd que la inyeccién es a un régimen lento, y el sitio de
inyeccion se reservé para ser en alguna regidn bajo la epidermis, es decir, la
interfaz entre la epidermis y la dermis o el interior de la demmis o el tejido
subcutaneo. Esta referencia describe la administracién con un dispositivo
particular mediante infusién a regimenes lentos que no se esperaria muestren
alguna absorcion sistdmica mejorada medida mediante pardmetros
farmacocinéticos, en comparacién con la que se obtiene después de la
administracién subcutdnea. Esto es porque a regimenes de infusién lentos, el
régimen de infusién seria el régimen de absorcion limitativo definitivo, y no las

barreras de absorcién del tejido. Como tal, no es de esperarse que la
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absorcion dérmica sea mayor que la absorcién subcutanea.
De esta manera, existe la necesidad continua de métodos y
dispositivos eficaces para administrar sustancias hidrofébicas en una forma

que logre absorcion sistémica rapida y completa de los compuestos.
BREVE DESCRIPCION DE LA INVENCION

Por consiguiente, el inventor de la presente ha tenido éxito al
descubrir una alternativa para administrar sustancias hidrofébicas en la cual
se logra absorcién mejorada, en comparacién con la que se logra después de
la administracién subcutdnea de las sustancias. La absorcidon mejorada se
indica mediante una mejora en por lo menos un parametro farmacocinético o
farmacodinamico. La alternativa implica liberar selectivamente las sustancias
hidrofébicas en la dermis. La liberacion de la sustancia hidrofébica es hacia la
dermis, o en una region en estrecha proximidad a la dermis, de modo que la
absorcién ocurra predominantemente en la demmis. De preferencia, la
sustancia hidrofébica se administra mediante bolo, es decir, dentro de un
periodo breve de alrededor de 10 minutos a aproximadamente 15 minutos o
menos y, mas preferiblements, dentro de 2 minutos o menos. En forma
sorprendente, dicha liberacién hacia la dermis da como resultado una mejora
en las mediciones farmacocinéticas y/o farmacodindmicas en comparacién
con la que se logra después de la administracion subcutanea.

De esta manera, la presente invencidbn provee, en una
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modalidad, un método para la administracién sistémica de una sustancia a un
mamlfero. De preferencia, el mamifero es un humano, aunque animales de
compafila tales como perros y gatos, animales de granja tales como cerdos y
vacas, animales exéticos tales como animales del zoolégico, y similares, se
incluyen también dentro del alcance de la pm.sento invencién.

El término “hidrofébico”, como se usa con respecto a una
sustancia administrada en la dermis o tejido subcutaneo, se usa para indicar
que la sustancia tiende a separarse preferiblemente en compartimentos
lipofilicos tales, que puede encontrarse en tejidos adiposos subcutaneos, méas
que en fluidos extracelulares acuosos. La hidrofobicidad de una sustancia
puede evaluarse mediante métodos normales tales como, por ejemplo,
determinando el coeficlente de distribucién de aceite-agua, de preferencia, el
coeficiente de distribucibn de n-octanol/agua (véase, por ejemplo, Buchwald,
Curr Med Chem 5:353-380, 1998). Los valores se expresan tipicamente como
la hidrofobicidad o valor logaritmico del coeficiente de separacion, logP, bajo
condiciones fisiolégicas adecuadas. Dichas condiciones dependeran de las
condiciones de la regién de administracion objetivo en el mamifero, incluyendo
temperatura, pH, concentracién, y similares. Asimismo, el logaritmo de los
coeficientes de separacion de octanol-agua puede calcularse usando una
variedad de programas de célctilo. tal como el desanllado por Syracuse
Research Corporation (Meylan y Howard, J. Pharm. Sci. 84; 83-92, 1995).

Un valor umbral de logPo, Que se correlaciona con la separacion

en el tejido adiposo, esta entre 1.0 y 2.0, como ha sido mostrado por Steiner
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et al., para compuestos de barbiturato (Steiner et al., Drug Melabolism and X

Disposition 19:8-14, 1991; véase, en particular, la figura 4). Esto se ha
mostrado también para un nimero de farmacos béasicos (Betschart et al,
Xenobiotica 18:113-121, 1988; véase, en particular, la figura 2). De esta
manera, las sustancias hidrofébicas de la presente invencién tienen un valor
de logP umbral mayor de 1.00, de preferencia de por lo menos
aproximadamente 1.5 o més. Se ha mostrado una relacién lineal entre la
captacion por el tejido adiposo y valores de logP de hasta & y méas, para
algunos compuestos {Betschart et al., citado anteriormente). De esta manera,
en ciertas modalidades, es deseable que el compuesto hidrofébico tenga un
logPot mayor de 1.5, es decir, de por lo menos alrededor de 2.0 o mas, por lo
menos aproximadamente 2.5 0 mas, por o menos alrededor de 3.0 0 mas, por
lo menos aproximadamente 3.5 o mas, por lo menos alrededor de 4.0 o méas,
0 por lo menos aproximadamente 5.0 o mas.

Las sustancias hidrofébicas de la presente invencién pueden ser
farmacos moleculares pequefios o agentes de diagnéstico o grandes
moléculas tales como protelnas, polisacaridos u otros compuestos
poliméricos. Las sustancias hidrofébicas de la presente invencién incluyen
como ejemplos no limitativos, hidantoinas anticonvulsivantes, acidos
barbitGricos, inhibidores de proteasa de VIH, nucledsidos antivirales,
compuestos triciclicos que contienen nitrdgeno para tratamiento del sistema
nervioso central y condiclones de disfuncion sexual, asi como numerosas

otras sustancias hidrofdbicas. La invencion es particularmente aplicable a
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compuestos triciclicos que contienen nitrégeno Gtiles para tratar disfuncion
sexual en hombres y mujeres, como se describe en la publicacién de patente
icfemacional No. WO 00/46226. Los compuestos de esta clase se
describieron primero en la patente de E.U.A. No. 5,273,975 (el documento WO
00/40226 y la patente de E.U.A. No. 5,273,975, se incorporan en su totalidad
en la presente como referencia).

Dichos compuestos son de ia férmula (1):

R‘l
N
X R R
|
[
" .

o sales farmacéuticamente aceptables de los mismos, en donde:

R', R? y R® son iguales o diferentes, y son H, alquilo de Ci
(opcionalmente sustituido con fenilo), alquenilo o alquinilo de Ca 5 o cicloalquilo
de Caqo, 0 en donde R® es como se definié anteriormente, y R' y R? son
ciclizados con el atomo de nitrégeno unido para formar grupos pirrolidinilo,
piperidinilo, morfolinilo, 4-metilpiperazinilo o imidazolilo;

X es H, F, Cl, Br, |, OH, alcoxi o alquilo de Cis CN,
carboxamida, carboxilo o alquilcarbonilo de Ci.g;

A es CH, CH., CHF, CHCI, CHBr, CHI, CHCH;, C=0, C=S,
CSCHa, C=NH, CNHz, CNHCHj, CNHCOOCH3, CNHCN, SOz o N;

B es CH, CHz, CHF, CHCI, CHBr, CHI, C=0, N, NH o NCH3, ¥ n
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D es CH, CHz, CHF, CHCI, CHBr, CHI, C=0, O, N, NH 0 NCHj3;
con varias condiciones indicadas en el documento WO 00/40226.
Compuestos preferidos utiles en los métodos de la presente
invencién, son los descritos genéricamente o especificamente en la patente
de E.U.A. No. 5,273,975 citada anteriormente. Compuestos especialmente
preferidos, son los de férmula (Il):

H
N‘cH:,,

h{
X ()

en donde XesOu S.

La absorcién sistémica mejorada producida por la liberacion
hacia la dermis, puede medirse mediante cualquiera de un nimero de
parametros farmacocinéticos y/o farmacodindmicos normales tales como, por
ejemplo, aumento en biodisponibilidad, disminucién en Tmsy, aumento en Cpg.
disminucion en T, 0 similares. Por biodisponibilidad se entiende la cantidad
total de una dosificacion determinada que llegé al compartimento sanguineo.
Esta se mide en general como el 4rea bajo ia curva en una gréfica de
concentracién contra tiempo, es decir, AUC. Sin embargo, la biodisponibilidad
incluye tedricamente la cantidad total que llega al compartimento sangulneo

durante un periodo infinito después de la dosificaciéon; como asunto préctico,

,)(’2/
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la biodisponibilidad se mide durante un intervalo de tiempo finito de varias
horas después de la dosificacién tal como, por ejemplo, alrededor de 2 horas,
aproximadamente 4 horas, alrededor de 8 horas, aproximadamente 8 horas,
alrededor de 12 horas, aproximadamente 14 horas o alrededor de 24 horas
después de la dosificacién, o mas tiempo.

Por “tiempo de demora” o Ty S6 entiende la demora entre la
administracién de un compuesto y el tiempo para niveles en plasma o sangre
medibles o detectables. Aunque el T,y dependerd de la sensibilidad del
método de prueba que mide o detecta los niveles de una sustancia en sangre
o plasma, la disminucién en T,y depende del método de prueba debido a que
el mismo método de prueba se usa para medir los niveles en sangre o plasma
bajo las condiciones del comparador que muestra la disminucién en Twg. Por
ejemplo, el mismo sistema de prueba se usa para comparar niveles en plasma
después de la administracion subcutanea y después de la administracién de
una sustancia hacia la dermis. Un tiempo méas corto para lograr niveles
detectables de la sustancia, después de administracion en la dermis, en
comparacion con la administracion subcutanea, indica absorcién mejorada.

Tmax ©8 un valor que representa el tiempo para lograr la
concentracién maxima del compuesto en sangre, y Crnax 88 la concentracion
mdaxima en sangre alcanzada con una dosis y método de administracién
determinados. El tiempo para el inicio de accién se relaciona con Tisg, Tmax Y
Cmax, puesto que todos estos parAmetros influyen sobre el tiempo necesario

para lograr una concentracién en sangre (o tejido objetivo) necesaria para
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lograr un efecto biolégico. La Tmax ¥ 18 Crax pueden determinarse mediante
inspeccién visual de resultados gréficos, y pueden proveer con frecuencia
informacién suficiente para comparar dos métodos de administracion de un
compuesto. Sin embargo, los valores numéricos pueden determinarse en
forma més precisa mediante analisis usando modelos cinéticos (como se
describe mas adelante) y/u otros medios conocidos por los expertos en la
técnica.

La liberacién en la dermis puede ser con cualquiera de una
amplia variedad de dispositivos que producen un microporo cutaneo tal como
se produce mediante cualquier proyeccion de sélidos, fuerza electromotriz,
energia térmica o balistica de gases. Dichos dispositivos son referidos en la
presente como dispositivos de poraciébn, en particular dispositivos de
microporacion, o dispositivos de acceso dérmico. De preferencia, la liberacion
es a través de una o mas agujas huecas, aunque agujas o inyeccion ballstica
de fluidos o polvos libre de agujas en el espacio ID, Iontoforesis,
electroporaciéon o deposicion directa de fluidos, sélidos u otras formas de
dosificacién en la piel, y similares, estdn también dentro del aicance de la
presente invencién, en tanto por o menos un microporo cutineo sea
establecido por el dispositivo de liberacién.

Los métodos de la presente invencién pueden incluir, en una
modalidad, una liberacién selectiva de la sustancia hidrofébica hacia la
dermis. Dicha liberacidn selectiva implica colocaciéon intencional de la

sustancia en la dermis o en la regidn de la darmis que dara4 como resultado o
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permite el acceso hacia la dermis y la absorcién no impedida de la sustancia
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en la misma, en comparaciéon con la colocacién en cualquier otra region de la
piel. La liberacién selectiva puede comprender, totalmente o en parte, un
reconocimiento de que la liberacién de la sustancia es hacia la dermis. En un
aspecto de esta modalidad, la liberacién de la sustancia hacia la dermis da
como resultado absorcion sistémica y, de preferencia, se logra absorcion
sistémica mejorada. Dicha absorcién sistémica mejorada puede comprender
una biodisponibilidad sustancialmente mayor y/o una Cr i sustancialmente
mayor, y/o un T sustancialmente mas corto y/o un Tig sustancialmente més
corto. En una variacién de la modalidad, la liberacién se usa para lograr
absorcion sistémica y, de preferencia, absorcién sistémica mejorada. Dicha
liberacién selectiva para obtener absorcién sistémica mejorada puede
comprender, totalmente o en parte, la medicién de uno o mas pardmetros
farmacocinéticos que muestren dicha mejora.

Entre las varias ventajas logradas mediante la presente
invencién, puede observarse por lo tanto la provisibn de una nueva via de
administracion parenteral de sustancias hidrofébicas que puede lograr la
liberacién sistémica de las sustancias; la provision de un método de
administracion adecuado para lograr inicio de accién rapido de sustancias
hidrofébicas; la provision de métodos adecuados para obtener
administraciones repetidas de bolo que simulen la liberacién rdpida y pulsatit
de hommonas naturales; la provision de métodos que permitan Ila

administracién intermitente y/o pulsétil de hormonas hidrofébicas 0 miméticos
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que eviten cualquier subregulacidn del receptor inducida por los niveles
continuos de las hormas en sangre; la provisién de un modo de administracion
que logre una alta absorcion y biodisponibilidad que permita que se use
menos farmaco activo y una reduccibn en costos y una probabilidad
disminuida de efectos secundarios; la provision de un método de
administracion de una sustancia hidrofébica que pueda lograr niveles mayores
en sangre que los logrados con la administracién subcutdnea del mismo nivel
de dosis; la provisién de un método administracién que produzca incrementos
de eficacia de la sustancia sin alterar los regimenes de eliminacién sistémicos
y sin alterar los efectos farmacodinamicos; la provisién de un método que
evite que la sustancia sea atrapada en los compartimentos lipofilicos del tejido
subcutdneo para producir un efecto de depdsito; la provision de un método
que sea sujeto a un régimen de dosis regulado como resultado de absorcion
rdpida de la sustancia administrada; y la provi.si6n de un meétodo de
administracion cutdnea que cuando se implemente con un dispositivo de aguja
hueca, coloque la sustancia directamente en la dermis para evitar la
degradacién metabdlica y/o la actividad inmunolégica que pueden ocurrir en la

epidemis.
DESCRIPCION DETALLADA DE LA INVENCION

De conformidad con la presente invencién, se ha descubierto

que la administracién de una sustancia hidrofébica hacia la dermis, da como
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resultado absorcién sistémica mejorada de la sustancia.

Las sustancias hidrofdbicas de la presente invencion tienden a
ser de baja solubilidad en agua o a ser insolubles en agua, pero solubles en
solventes no polares. La hidrofobicidad de una sustancia puede evaluarse
mediante métodos nommales tales como, por ejemplo, determinando el
coeficiente de distribucién de aceite-agua, de preferencia, el coeficiente de
distribucién de n-octanol/agua (véase, por ejemplo, Buchwald, Cumr Med
Chem 5:353-380, 1998). La distribuciébn de aceite-agua, es la relacién de
concentracién de un compuesto en una fase de solvents no polar inmiscible
en agua, tal como n-octanol, a la concentracién en una fase acuosa en
contacto con la fase de solvente. Los valores se expresan tipicamente como el
valor logaritmico del coeficiente de separacion, logP, bajo condiciones
fisiol6gicas adecuadas. Dichas condiciones dependerin de las condiciones de
la regién de administracién objetivo en el mamifero, incluyendo temperatura,
pH, concentracion, y similares.

Para sustancias que son ionizables, los valores de pK o el
logaritmo negativo de la constante de disociacion de dichas sustancias, son
una consideracion, y estos valores se determinan a veces al mismo tiempo
que se determina la hidrofobicidad. Esto es porque el coeficiente de
separacion es la relacion de concentracion de una sustancia como la molécula
neutra en un solvente inmiscible en agua a su concentracién en una fase
acuosa. Por lo tanto, es importante conocer la cantidad de especies neutras

presentes, y ésta puede determinarse mediante el pK de la sustancia y el pH
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de la solucién acuosa. El pKa es el logaritmo negativo 'de la constante de
equilibrio de un 4cido, y el pKb es el logaritmo negativo de la constante de
equilibrio de una base. Como asunto practico, un acido que tenga un pKa de
una o més unidades mayores que 7.4, es decir, 8.4 o méas, o una base que
tenga un pKb de una o mas unidades menores que 7.4, es decir, 6.4 o
menores, estd predominantemente en forma de la molécula neutra a un pH
fisiologico de 7.4, y esta fonma neutra se separara sustancialmente en la fase
oleosa en una prueba de distribucién de aceite-agua.

Otro factor que afectaré el valor medido del logP, ademés del
pH, es el solvente no polar particular usado en la fase oleosa. Tipicamente, el
n-octanol es el solvente no polar debido a que esta sustancia tiene una
relacién de carbono: oxigeno que es similar a la del material lipldico en grasas
animales. De esta manera, se piensa que el coeficiente de separacién de n-
octanol refieja la distribucién de una sustancia administrada a un sujeto en
regiones del cuerpo que contienen una cantidad significativa de tejido adiposo.

El coeficiente de separaciébn de una sustancia puede medirse
mediante cualquiera de un nimero de métodos conocidos en la materia. Estos
incluyen, sélo con fines ilustrativos, métodos potenciométricos tales como con
PCA10% de dispositivos GlpKa™ (Sirius Analytical Instruments, Ltd, East
Sussex, Reino Unido), que miden el pKa y el coeficiente de separacién,
métodos de sonda de filtracidn (Tomilinson, J. Pharm. Sci 71:602-604, 1982);
métodos de CLAR de fase invertida (véase, por ejemplo, Valko et al., Curm.
Med. Chem. 8:1137-1148, 2001), métodos de agitaciébn en matraz, métodos
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predictivos (véase, por ejemplo; Buchwald et al., Curr. Med. Chem. 5:353-380,
1998), y similares.

Se ha mostrado que el LogP se relaciona con la solubilildad
acuosa de acuerdo a la sigl.Jiente ecuacion (Hansch et al., J. Org. Chem.
33:347-350, 1968):

logSw = - 1.34 logPoc: + 0.99

en donde logS,, os la solubilidad molar, y logP. es el cosficiente
de separacién de agua-aceite. Mediante el uso de esta ecuacion, pueden
caicularse los valores para logPo.u a partir de datos de solubilidad.

Las sustancias hidrofébicas de la presente invencién muestran
de preferencia un ooeficiente de separacién de n-octanol-agua de por lo
menos aproximadamente 1.5 o mas, mas preferiblemente por lo menos
alrededor de 2.0 0 més, y en ciertas modalidades, de preferencia por lo menos
aproximadamente 2.5 o mas, por lo menos alrededor de 3.0 o maés, por lo
menaos aproximadamente 3.5 o més, o por lo menos alrededor de 4.0 o més.

Las sustancias hidrofdbicas que pueden liberarse en la dermis
de conformidad con la presente invencién, se usan para incluir sustancias
farmacéutica o biolégicamente activas que incluyen agentes de diagnéstico,
farmacos y otfras sustancias que proveen beneficios terapéuticos o de salud
tales, como por ejemplo, nutracéuticos.

Las sustancias hidrofébicas de la presente invencién pueden ser
farmacos moleculares pequefios o agentes de diagndstico o grandes

moléculas tales como protelnas, polisacdridos u ofros compuestos
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poliméricos. Las sustancias hidrofébicas de la presente invencién incluyen
como ejemplos no limitativos, hidantoinas anticonvulsivantes, 4acidos
barbittricos, inhibidores de proteasa de VIH, nucledsidos antivirales,
inhibidores de ciclooxigenasa, compuestos triciclicos que contienen nitrdgeno
para tratamiento del sistema nervioso central y condiciones de disfuncién
sexual, asf como numerosas otras sustancias hidrofébicas.

La invencibn es particularmente aplicable a compuestos

triciclicos que contienen nitrégeno de la férmula (1):

N
e l .

o sales farmacéuticamente aceptables de los mismos, en donde:

R', R? y R? son iguales o diferentes, y son H, alquilo de Cis
(opcionalmente sustituido con fenilo), alquenilo o alquinilo de Cs5 o cicloalquilo
de Cs.0, 0 en donde R® es como se definid anteriormente, y R' y R? son
ciclizados con el 4tomo de nitrdgeno unido para formar grupos pirrolidinilo,
piperidinilo, morfolinilo, 4-metilpiperazinilo o imidazolilo;

X es H, F, Cl, Br, I, OH, alcoxi o alquilo de Cis, CN,
carboxamida, carboxilo o alquilcarbonilo de C.g;

A es CH, CHz, CHF, CHCI, CHBr, CHI, CHCH;, C=0, C=S,
CSCHjs, C=NH, CNHz, CNHCH3, CNHCOOCHS;, CNHCN, SO2 o N;
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B es CH, CH,, CHF, CHCI, CHBr, CHI, C=0, N, NH o NCH3, y n @’%

es0061;y
D es CH, CH3, CHF, CHCI, CHBr, CHI, C=0, O, N, NH o NCHs;
con varias condiciones indicadas en el documento WO 00/40226.

Compuestos especialmente preferidos, son los de férmula (I1):

H
NcH,

HN—QX a

en donde X es O (sumanirol) o S (compuesto lll) (véase el
documento WO 00/40226 y la patente de E.U.A. No. 5,273,975, los cuales se
incorporan en su totalidad en ia presente como referencia). Particularmente
preferidos, son los compuestos de la serie (tiles para el tratamiento de
disfuncién  sexual, especiaimente  (R)-5,6-dihidro-5-(metilamino)-4H-
imidazo[4,5-ij]-quinolino-2(1H)-tiona, y sales farmacéuticamente aceptables,
asl como sumanirol, que es (R)-5,8-dihidro-5-(metilamino)-4H-imidazo[4,5-i]-
quinolin-2(1H)-ona, y sales farmacéuticamente aceptables.

Aceptabilidad farmacéutica se refiere a las propiedades que
proveen conveniencia para administracién a un sujeto, incluyendo requisitos
de agencias gubemamentales, aceptacién por el paciente y requisitos
quimicos y fisicos que permiten la fabricacidn, estabilidad, biodisponibilidad en

el sujeto, y similares. Sales farmacéuticamente aceptables, incluyen sales de
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los siguientes &cidos: maleico, metansulfénico, clorhidrico, bromhidrico,
sulfidrico, fosférico, nitrico, benzoico, citrico, tartarico, fumarico, y similares.

Se calculé que ¢l LogP de la (R)-5,6-dihidro-5-{metilamino)<4H-
imidazo[4,5-j]-quinolino-2(1H)-tiona es de 1.62 usando el programa logKow
(Syracuse Research Corporation, North Syracuse, NY 13212; véase también
Meylan y Howard, citado anteriormente). De conformidad con la presente
invencidn, se esperarla que este compuesto produzca valores de Cmax
mayores y valores de Tmg més cortos después de administracion a la dermis,
en comparacion con los que se obtienen después de la administracion
subcutanea.

Otras sustancias hidrofébicas dentro del alcance de la presente
invencién, incluyen los ejemplos no limitativos de hidantoinas
anticonvulsivantes, éacidos barbitiricos, inhibidores de proteasa de VIH,
inhibidores de ciclooxigenasa, nucledsidos antivirales y pineno y sus

derivados, como se muestra en el cuadro 1 siguiente:
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CUADR 1

Valores de LogP de sustanclas hidrofébicas

LogSw . .
Compuesto (moles/L) LogPoct Referencia
Hidantoinas anticonvulsivantes
5,5-difenilhidantoina -4.10 3.80
3-pentanoiloximetil-5,5-
difenilhidantoina -4.68 4.23 Stella ot al. J
3-octanoloximetil-5,5- 6.52 5.60 Pham. Sci,
difenilhidantoina 88:775-79. 1999
Anetol tritiona -5.80 5.07 ’ '
ditioletiona -2.48 2.59
S5-fenilditioletiona -5.64 4.95
dimetiltioletiona -3.42 3.29
Acidos barbitdricos
Acido 5,5-dimetilbarbitirico -1.74 2.04
Acido 5-Me-5-gtilbarbittirico -1.23 1.66
Acido 5-Me-5-alilbarbitlrico -1.16 1.60
Acido 5-Me-5-
fonilbarbltirico -2.38 2.51
Acido 5-Me-5-(3-metilbut-2-
enil)barbitdrico -2.60 2.68
Acido 5,5-dietilbarbitdrico -1.40 1.78
Acido 5-Et-5-iPr-barbitdrico -2.15 2.34
Acido 5-Et-5-alil-barbitirico -1.81 1.64
Acido 5-Et-5-fenil-
barbitdrico -2.32 247 | prankend et alint.
Acido 5-Et-5-(3-metilbut-2- 225 242 J. Pharm. 112:1-
enil)barbittrico - ’ 15,1994
Acido 5,5-difenilbarbitarico -4.20 3.87
Acido 5,5-di-iPr-barbitirico 2.77 2.81
Acido 5-iPr-5-alil-barbitiirico -1.71 2.01
Acido 5-iPr-5-(3-metilbut-2-
enil)-barbittrico -2.59 2.67
Acido 5-tBu-5{(3-metilbut-2-
enil)-barbitcirico -3.55 3.39
Acido 5-dialil-barbitirico -2.08 2.29
Acido 5-alil-5-
fenilbarbitdrico -2.37 2.51
Acido 5-dietil-2-
tiobarbitarico 2.7 236
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Acido 5-Et-5-(1-metilbutil)-2-
tiobarbitirico -3.68 3.49
Acido 5,5-(CH2)2-barbitirico -1.89 2.15
Acido 5,5-(CH2)3-barbitirico -1.66 1.98
Acido 5,5-(CH2)4-barbittrico -2.35 3.97
Acido 5,5-(CH2)5-barbittrico -3.08 3.02
Acido 5,5-CH2)8-barbittirico -3.17 3.10
Acido 5,5-(CH2)7-barbitlrico -2.98 2.96
Acido 5,5-(CH2)10-barbitlrico -4.59 4.16
Acido 5,5-(CH2)5-2-tiobarbitirico | -3.46 3.32
Acido 5,5-(CH2)11-barbitlrico -5.80 5.07
inhibidotes de proteasa de VIH
Didanosina -0.90 1.48
Delavirdina -4.76 4.29 Williams et al.,
Efavirenz -4.57 4.15 Adv. Drug Del.
Indinavir -3.94 3.68 Rev. 39:211-238,
Ritonavir -5.16 4.52 1999
Amprenavir -4.00 3.72
Saquinavir -4.33 3.97
N-(3{(1R)-1-[(BR)4-hidroxi-2- '°9u': calculado
oxo-G-fenetil-8-propil-5,8-dihidro- rama SRC
2H-piran-3-ifjpropll}fenil)-5- 8.00* | 671 | P8

. : (Meylan, et al.
(trifluorometil }-2- Y o d.
piridinsulfonamida J.Pharm. Sci. 84:

83-92, 1995)

Nucledsidos antivirales
N2-acetilaciclovir -1.92 2.17 | Kristl, Med.Res.
O-acetilaciclovir 086 | 138 f;;é 7:417-440,
N2,0-diacetilaciclovir 270 | 275 '
Pineno y derivados
a-pineno -3.66 3.47
B-pineno -3.91 3.66
limoneno -3.41 3.28 Fichan et al., J.
Mirceno -3.58 3.41 Chem. Eng. Data
Bomeol 262 | 269 |4TT3TIT.1999
Alcohol de fenchilo -2.27 243
QOxido de pineno -2.59 2.67
a-ionona -3.06 3.02
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carveol -1.88 2.14
linalool -2.00 2.23
a-terpineol -1.91 2.16
Carvona -1.67 1.99
Inhibidores de ciclooxigenasa log P calculado
i " usando el
Celecoxib -3.66 3.47 programa SRC
Valdecoxib -2.59* 2.67 (Meylan, et al.
. J.Pharm. Sci. 84:
Parecoxib -3.16* 3.10 83-92, 1995.)

El LogPox se calculéd como logPqa = (0.89 - logSw)/1.34, salvo en donde

se indica de otra manera.

El perfil farmacocinético para compuestos individuales variara de
acuerdo a las propiedades quimicas de los compuestos. Por ejemplo, se
espera que los compuestos que son moléculas hidrofébicas pequefias que
tienen un peso molecular no mayor de 1000 Daltons, muestren cambios
significativos en comparacién con los métodos parenterales tradicionales de
administracién, tales como inyeccién intramuscular, subcutanea o subdérmica.
Ademés, se espera que los compuestos que son hidrof6bicos y relativamente
grandes, teniendo un peso molecular de por lo menos 1000 Daltons, asl como
compuestos mas grandes de por lo menos 2000 Daltons, por lo menos 4000
Daltons, por lo menos 10,000 Daltons y més grandes, muestren los cambios
mas significativos en comparacién con los métodos parenterales tradicionales
de administracién, tales como inyeccién intramuscular, subcutdnea o

subdérmica.
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Se piensa que el perfli de absorcibn mejorado sera
particularmente evidente para sustancias que no son bien absorbidas cuando
s6 inyectan subcutdneamente tales como, por ejemplo, sustancias
hidrofébicas y, en particular, macromoléculas hidrofobicas. Las
macromoléculas y, en particular, las macromoléculas hidrofébicas son, en
general, no bien absorbidas subcutdneaments, y esto puede deberse no sdlo
a su tamafio respecto al tamafio de poro capilar, sino puede deberse también
a su difusién lenta a través del intersticio debido a su tamafio e hidrofobicidad.
Se entendera que las macromoléculas hidrofébicas pueden poseer dominios
hidrofébicos discretos. En contraste, las moléculas pequefias que son
hidrofilicas son en general bien absorbidas cuando se administran
subcutineamente, y es posible que no se observe perfil de absorcion
mejorado alguno después de su inyeccién en la dermis, en comparacioén con
la absorcién después de la administracion subcutanea.

Las sustancias hidrofébicas dentro del alcance de la presente
invencién, pueden incluir conjugados que se enlazan covalentemente. Dichos
conjugados pueden incluir los ejemplos no limitativos de moléculas de alto o
bajo peso molecular conjugadas con polietilenglicol (PEG) y otros polimeros
(para una revision, véase Veronese, Biomaierials 22:405-417, 2001). La unién
covalente del PEG a una protelna puede aumentar ampliamente la vida media
de la proteina en la sangre. Conjugados de proteina-proteina, es decir,
proteinas de fusién, se incluyen también dentro del alcance de la presente

invencion tales como, por ejemplo, conjugados de Fv de cadena sencilla (sFv)
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con protelnas efectoras (para una revisién, véase Huston et al, /ni. Rev.
Immunol 10: 195-217, 1993). Anticuerpos Fv de cadena sencilla pueden
conjugarse también con moléculas pequefias tales como marcas de formacién
de imagenes (véase, por ejemplo, Begen et al, Nat. Med. 2:979-984, 1996), y
dichos conjugados estan también dentro del alcance de la presente invencion.

Por "farmacqcinétiea mejorada”, se entiende que se logra una
mejora del perfil farmacocinético segiin se mide, por ejemplo, mediante
parametros farmacocinéticos nomales tales como tiempo para la
concentracibn méxima en plasma (Tna), la magnitud de la concentracién
méxima en plasma (Cnx), 0 ol tiempo para inducir una concentracién
minimamente detectable en sangre o plasma (Tisg). Por perfil de absorcién
mejorado, se entiende que la absorcién se mejora o es mayor, segln se mide
mediante dichos parametros farmacocinéticos. La medicién de los parametros
farmacocinéticos y la determinacién de las concentraciones minimamente
efectivas, se llevan a cabo habituaimente en la técnica. Se considera que los
valores obtenidos son mejorados en comparacibn con una via de
administracibn normal tal como, por ejemplo, administracién subcutdnea o
administracién intramuscular. En dichas comparaciones, se prefiere, aunque
no es necesariamente esencial, que la administracién en la demmis y la
administracion en el sitio de referencia tal como el tejido subcutaneo,
impliquen los mismos niveles de dosis, es decir, la misma cantidad y
concentracién de farmaco, asi como el mismo vehiculo o portador. La

administracion hacia el sitio de referencia puede ser a un régimen del método
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de administracién de bolo, y/o la administracion puede ser al mismo régimen
que la administracién hacia la dermis, ya sea a un régimen de administracion
de bolo o a un régimen de administracién de infusidn mas lento. Se prefiere la
administracién hacia el sitio de referencia a un régimen de administracién de
bolo para lograr una mejora comparativa de absorcién sistémica, puesto que
dicha administracién de bolo de sustancias hidrofbicas hacia el tejido
subcutdneo muestra un régimen disminuido de absorcién sistdmica, en
comparacion con la absorcién de sustancias que son hidrofilicas o sustancias
que son menos hidrofdbicas que la sustancia de prueba (véase, por ejemplo,
Fuji et al, Exp. Anim. 48:241-248, 1999). De esta manera, la mejora en la
absorcién sistémica reflejada en los pardmetros famacocinéticos, es mas
pronunciada después de la administracion a la dermis, en comparacion con
los valores medidos después de la administracién subcutanea de bolo.

La comparacion puede ser también al mismo régimen de
administracion en téminos de cantidad y volumen por unidad de tiempo. De
esta manera, por ejemplo, la administracién de una sustancia farmacéutica
determinada en la dermis a una concentracién tal como 100 pg/ml, y el
régimen de 100 plL por minuto durante un periodo de 5 minutos se
compararia, de preferencia, con la administracion de la misma sustancia
farmacéutica en el espacio subcutdneo a la misma concentracién de 100
ug/ml y el régimen de 100 uL por minuto durante un periodo de 5 minutos.

La administracién de una sustancia hidrofébica a la dermis se

usa para indicar que la sustancia se deposita de tal forma, que la sustancia

Qo
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llega faciimente a la dermis papilar altamente vascularizada y se absorbe
répidamente en los capilares sangulneos y/o vasos linfaticos para estar
sistdmicamente biodisponible. Esto puede resultar de la colocacion de la
sustancia en la region superior de la dermis, es decir, la dermis papilar o en la
porcidn superior de la dermis reticular relativamente menos vascular, de modo
que la sustancia se difunde facilmente en la dermis papilar.

La piel de los mamiferos contiene dos capas, como se describi6
anteriormente, especificaments, la epidermis y dermis. La epidermis se forma
de hasta cinco capas, el estrato cdmeo, el estrato llcido, el estrato granuloso,
el estrato espinoso y el estrato germinativo, y la dermis se forma de dos
capas, la dermis papilar superior y la dermis reticular méas profunda. El grosor
de la dermis y epidermis en los humanos varia de individuo a individuo y
dentro de un individuo, en diferentes sitios del cuerpo. Por ejemplo, se ha
reportado que la epidermis varla en espesor de alrededor de 40 a
aproximadaments 90 um, y que la dermis varla en espesor que varia desde
apenas abajo de la epidermis, hasta una profundidad de menos de 1 mm en
algunas regiones del cuerpa, hasta apenas bajo 2 a aproximadamente 4 mm
en otras regiones del cuerpo, dependiendo del reporte de estudio particular
(Hwang et al., Ann Plastic Surg 46:327-331, 2001; Southwood, Plast.
Reconstr. Surg 15:423-429, 1955; Rushmer et al., Science 154:343-348,
1968). La invencidon de la presente con respecto a la administracién a
humanos, abarca la liberacién de sustancias hacia la dermis en cualquier sitio

deseado del cuerpo. De esta manera, la profundidad de colocacién de la



10

15

20

29

sustancia dependera de la profundidad.da la dermis en el sitio deseado. Dicha
colocacién puede ser, por ejemplo, de hasta alrededor de 1 mm en ciertos
casos para piel abdominal (Hwang et al., citado anteriormente), o hasta
aproximadamente 4 mm en ciertos casos para piel de la espalda (Rushmer et
al., citado anteriormente).

Para la mayoria de las éreas de la piel humana, se prefiere que
una sustancia sea colocada predominantemente a una profundidad de por lo
menos alrededor de 0.3 mm, méas preferiblemente, por lo menos alrededor de
0.4 mm, y muy preferiblemente por lo menos alrededor de 0.5 mm, hasta una
profundidad no mayor de aproximadamente 2.5 mm, mas preferiblemente, no
mayor de alrededor de 2.0 mm, y muy preferiblemente no mayor de alrededor
de 1.7 mm, y esto dard como resultado absorciéon rapida de sustancias
macromoleculares y/o hidrofdbicas. Se piensa que la colocacién de la
sustancia predominantemente a profundidades mayores y/o en la porcion
inferior de la dermis reticular, hace que la sustancia sea absorbida lentamente
en la dermis reticular menos vascular o0 en la regién subcutidnea, lo cual darla
como resultado absorcion reducida de sustancias macromoleculares y/o
hidrofébicas. La liberacién controlada de una sustancia hacia la dermis bajo la
dermis papilar en la dermis reticular, pero suficientemente arriba de la interfaz
entre la dermis y el tejido subcutaneo, debe permitir una migracion eficiente
(hacia fuera) de la sustancia hacia el lecho microcapilar vascular y linfatico (no
perturbado) (en la dermis papilar), en donde la sustancia puede ser absorbida

en la circulacion sistémica mediante estos microcapilares sin ser secuestrada
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en su trayecto por cualquier otro compartimento de tejido cutaneo.

La presente invencion provee un método para tratamiento
terapéutico mediante el suministro de un farmaco hidrofébico u otra sustancia
a un sujeto humano o animal no humano mediante eleccién directa hacia la
dermis, en donde el farmaco o sustancia se administra mediante uno de una
variedad de dispositivos de acceso démmico. Se ha encontrado que las
sustancias administradas de acuerdo a los métodos de la invencion, exhiben
pardmetros farmacocinéticos mejorados y méas dinicamente deseables, que
los observados para la misma sustancia administrada mediante inyeccion
subcutanea, es decir, mediante administracién subcuténea de bolo.

El dispositivo de microporacién o dispositivo de acceso dérmico
usado para administracién hacla la dermis de conformidad con la invencién,
no es critico en tanto penetre la piel de un sujeto hasta la profundidad objetivo
deseada hacia la dermis, sin pasar a través de la dermnis hacia el tejido
subcutaneo. En la mayorfa de los casos, el dispositivo penetrard la piel y
hasta una profundidad de aproximadamente 0.5-2 mm. Los medios de acceso
dérmico pueden comprender agujas para Inyeccién, catéteres o microagujas
convencionales de todos los tipos conocidos, usados individualmente o en
disposiciones de agujas miiltiples. Los medios de acceso dérmico pueden
comprender dispositivos sin aguja, incluyendo dispositivos de inysccion
ballistica. Los términos “agua” y “agujas”, como se usan en la presente, se
usan para abarcar dichas estructuras tipo aguja. El término microagujas, como

se usa en la presente, se usa para abarcar estructuras de calibre menor de

qt
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aproximadamente 30, tlpicamente calibre de alrededor de 31 a 50 cuando
dichas estructuras son de naturaleza cilindrica. L.as estructuras no cilindricas
abarcadas por el término microagujas serlan por lo tanto de didmetro
comparable, e incluyen las formas piramidal, rectangular, octagonal, acufiada
y otras formas geométricas.

Los dispositivos de microporacién o de acceso dérmico incluyen
también dispositivos balisticos de inyeccibn de fluidos, dispositivos de
liberacibn de chorro de polvo, dispositivos de liberacién piezoeléctricos,
electromotrices o electromagnéticos asistidos, dispositivos de liberacién
asistidos por gas, los cuales penetran directamente la piel para proveer
acceso para liberacién o para liberar directamente sustancias hacia el sitio
elegido dentro del espacio dérmico. La profundidad elegida de la liberacién de
sustancias por los medios de acceso démmico puede ser controlada
manualmente por el médico general, © con o sin la ayuda de medios
indicadores que indican cuando se alcanza la profundidad deseada. Sin
embargo, de preferencia, el dispositivo tiene medios estructurales que
controlan la penetracion en la piel hasta la profundidad deseada dentro de la
dermis. Esto se logra mas tipicamente mediante un d4rea o cubo ensanchado
asociado con el eje de los medios de acceso dérmico que pueden tomar la
forma de una estructura o plataforma de refuerzo a la cual estadn unidas las
agujas. La longitud de las microagujas como medios de acceso démmico es, de
preferencia, menor de 2 mm. Pueden usarse en la invencibn como

microagujas individuales, o en un ensamble de microagujas miiltiples en
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disposiciones lineales o bidimensionales para incrementar la velocidad de
liberacién, o la cantidad de sustancia liberada en un periodo determinado. Las
microagujas pueden incorporarse en una variedad de dispositivos tales como
soportes y alojamientos que pueden servir también para limitar la profundidad
de penetracioén. Los dispositivos de acceso dérmico de la invencién pueden
incorporar también depdsitos que contengan la sustancia antes de la
liberacién, o bombas u otros medios para liberar el fArmaco u otra sustancia
bajo presion. En forma altemativa, el dispositivo que aloja a los dispositivos de
acceso démico puede unirse externamente a dichos componentes
adicionales.

Las microagujas adecuadas para administracion a la demmis
pueden tener, por ejemplo, las dimensiones de alrededor de 250 micras de
diametro exterior, y menos de 2 mm de longitud expuesta. Las microagujas
pueden construirse de acero, otros metales tales como cobre, niquel, titanio, o
mezclas de los mismos, silicio, cerdmica, plastico, o cualquier material
adecuado, o combinaciones de los mismos.

La farmacocinética de tipo intravenoso se logra administrando
una sustancia a la dermis en contacto [ntimo con la microvasculatura capilar y
microvasculatura linfatica de la dermis capilar. Debera entenderse que los
términos microcapilares o lechos capilares de la dermis, se usan para referirse
a vias de drenaje vascular o linfatico dentro de la dermis.

Sin pretender que sea limitado por algtin mecanismo de accién

tedrico, se piensa que la absorcidn rdpida observada después de la
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administracion en la dermis, se logra como resultado de los plexos ricos de
vasos linfaticos y sanguineos en la dermis. Sin embargo, no se espera por sl
misma que la presencia de sangre y plexos linfaticos en la dermis dé una
absorcion mejorada de sustancias hidrofébicas, ya que las sustancias tienden
a separarse en compartimentos lipofilicos en una forma de depésito para
disminuir de esta manera su disponibilidad par'a absorcion. Sin embargo, la
absorcion mejorada observada tras la administracion de una sustancia
hidrofébica hacia la dermis puede resultar de la falta de adipocitos y, por lo
tanto, la falta sustancial de compartimentos lipofilicos en la demmis. Otra
contribucién posible a la absorcibn mejorada inesperada lograda después de
la liberacion de sustancias hidrofébicas hacia la dermis, puede resultar de un
incremento en el flujo sanguineo y la permeabilidad capilar causada por la
inyeccion en la dermis. Por ejemplo, se sabe que la realizacion de un
pinchazo a una profundidad de 3 mm produce un incremento en el flujo
sanguineo, y se ha postulado que esto es independiente del estimulo doloroso
y se debe a la liberaciébn de histamina por el tejido (Aridsson et al.,
Microvascular Res. 59:122-130, 2000). Esto es también consistente con la
observacion de que una respuesta inflamatoria aguda inducida en respuesta a
lesion de la piel, produce un incremento transitorio en el flujo sanguineo y
pemeabilidad capilar (véase Physiology, Biochemisiry, and Molecular Biology
of the Skin, segunda edicién, L. A. Goldsmith, ed., Oxford Univ. Press, New
York, 1991, p. 1080; Wihem, Rev. Can. Biol. 30:153-172, 1971). Al mismo

tiempo, se esperarla que la inyeccion en la dermis aumente la presién

o
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intersticial. Se sabe que el aumento de la presién intersticial desde valores a
partir de un valor normal de alrededor de 7 mm de Hg a aproximadamente +2
mm de Hg, distiende los vasos linfaticos y aumenta el flujo de linfa (Skobe et
al., J. Investig. Dermatol. Symp. Proc. 5:14-198, 2000). De esta manera, se
piensa que la presion intersticial incrementada inducida por inyeccién en la
dermis induce flujo de linfa incrementado y absorcién incrementada de
sustancias inyectadas en la demis.

Los métodos de administracion Utiles para llevar a cabo la
invencion, incluyen liberacion por infusion y bolo de farmacos y otras
sustancias en sujetos humanos o animales. Una dosis de bolo es una dosis
individual liberada en un volumen unitario individual durante un periodo
relativamente breve, tipicamente de alrededor de 10 minutos 0 menos, méas
preferiblemente de alrededor de 2 minutos 0 menos. La administracién
mediante administracién de bolo puede llevarse a cabo mediante el uso de un
dispositivo adecuado para dar acceso a la dermis, el cual contiene también un
mecanismo para impulsar la sustancia en la dermis tal como, por ejemplo, una
aguja o microaguja acoplada a una jeringa accionada por una bomba. En
forma altemativa, la liberacibn por aguja y jeringa puede realizarse
manualmente por empuje, mientras se monitorea el tiempo de inyeccidn,
tipicamente alrededor de 2 minutos o menos, con el segundero de un reloj.

La administracién por infusién comprende administrar un fluido a
un régimen seleccionado que puede ser constante o variable, durante un

periodo relativamente mas extendido, tipicamente mayor de alrededor de 10
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mm. Para liberar una sustancia, el dispositivo de acceso dérmico se coloca
adyacente a la piel de un sujeto, proveyen&o directamente el acceso elegido
dentro de la dermis, y la sustancia o las sustancias son liberadas o
administradas en la dermis, en donde pueden actuar localmente o ser
absorbidas en la comriente sangulnea, y ser distribuidas sistematicamente. El
dispositivo de acceso dérmico puede conectarse a un depésito que contiene a
la sustancia o las sustancias que serdn liberadas. La liberacion desde el
depdsito en la dermis puede ocurrir pasivaments, sin la aplicacion de presién
externa u otros medios de accionamiento sobre ia sustancia o las sustancias
que seran liberadas, y/o activamente, con la aplicacién de presién u otro
método de accionamiento. Ejemplos de dispositivos preferidos que generan
presion incluyen bombas, jeringas, membranas elastoméricas, presion
gaseosa, bombeo piezoeléctrico, electromotriz o electromagnético, arandelas
o resortes de Believille, 0 combinaciones de los mismos. Si se desea, la
velocidad de liberacion de la sustancia puede controlarse en forma variable
mediante medios que generen presion. Como resultado, la sustancia entra a
la dermis y es absorbida en una cantidad y a una velocidad suficiente para
producir un resultado clinicamente eficaz. El término resultado clinicamente
eficaz, como se refiere en la presente, se usa para incluir respuestas tiles
desde el punto de vista terapéutico y de diagndstico que resultan de la
administracién de una sustancia o sustancias.

Las sustancias hidrofébicas de la presente invencidn estan en

una formulaciébn adecuada para administracion a la demis. La sustancia
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hidrofébica puede estar en forma de una solucién en un vehiculo no acuoso o
un vehiculo que sea una mezcla de agua y un cosolvente. Vehiculos y/o
cosolventes no acuosos incluyen azicares y polimeros hidrofilicos de alto
peso molecular (véase, por ejemplo, Yalkowsky, Solubility and Solubilization in
Aqueous Media, Oxford University Press, New York, 1999). Ejemplos no
limitativos de dichos cosolventes incluyen etanol, propilenglicol, glicerina,
sorbitol, polietilenglicol 400, polietilenglicol 4000, poloxamero 188, carbonato
de propileno, polivinilpirolidona, dimetilisosorbida, N-metilpirrolidona, y
combinaciones de los mismos. Entre dichas formulaciones, el vehiculo para la
sustancia hidrofébica contendr4 por lo menos un cosolvente a una
concentracion de alrededor de 5% a aproximadamente 95% sobre una base
de peso/peso. Las formulaciones preferidas contendran por lo menos un
cosolvente a una concentracion de por lo menos alrededor de 10%, por lo
menos aproximadamente 20%, por lo menos alrededor de 30%, por lo menos
aproximadamente 40%, hasta alrededor de 50% o méas en un medio acuoso,
sobre una base de peso/peso. Pueden usarse también mezclas de
cosolventes.

Pueden estar también presentes agentes tensiocactivos en la
formulacion como agentes de solubilizacién. Dichos agentes tensioactivos
pueden ser anibnicos, catidnicos, zwitteribnicos o no idnicos (véase, por
ejemplo, Yalkowisky, citado anteriormente, pp. 236-320). Ejemplos no
limitativos de agentes tensioactivos adecuados incluyen fosfollpidos tales

como lecitina, cloruro de benzaiconio, cloruro de bencetonio, cloruro de

X
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cetilpiridinio, dioctil sulfosuccinato de sodio, nonoxinol 9, nonoxinol 10,
octoxinol 9, poloxdmeros, polioxietileno (8), monoglicéridos y diglicéridos
caprilicos/capricos (por ejemplo, Labrasol™ de Gattefossé), aceite de ricino
de polioxietileno (35), éter cetoestearilico de polioxietileno (20), aceite de
ricino hidrogenado de polioxietileno (40), éster olellico de polioxietileno (10),
estearato de polioxietileno (40), polisorbato 20, polisorbato 40, polisorbato 60,
polisorbato 80 {por ejemplo, Tween™ 80 de ICI), laurato de propilenglicol (por
ejemplo, Lauroglycol™ de Gattefossé), lauril sulfato de sodio, monolaurato de
sorbitan, monooleato de sorbitan, monopalmitato de sorbitin, monoestearato
de sorbitan, tiloxapol, y mezclas de los mismos.

Las formulaciones que contienen agentes tensioactivos
comprenden, de preferencia, de alrededor de 1% o0 menos hasta
aproximadamente 15% de agente tensioactivo, sobre una base de peso/peso.
Las concentraciones preferidas de agente tensioactivo son de por lo menos
aproximadamente 2%, por lo menos alrededor de 3%, por lo menos
aproximadamente 4%, hasta alrededor de 5%, sobre una base de peso/peso.

La sustancia hidrofébica puede estar también en forma de
nanoparticulas o nanocristales dispersados o suspendidos en un medio
acuoso. En dicha formulacién, la sustancia hidrofobica estd en nanoparticulas,
es decir, teniendo una de Dgo menor de aproximadamente 1 um (siendo Dgy
un diametro tal que 90% en peso de las particulas son mas pequefias que
este diametro en su dimensién més larga). En dichas formulaciones de

nanoparticulas, el tamafio de particula promedio en peso es tipicamente de
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alrededor de 100 nm a aproximadamente 800 nm, por ejemplo, de alrededor
de 150 nm a aproximadamente 600 nm, o de alrededor de 200 nm a
aproximadamente 400 nm. Las nanoparticulas pueden tener también un
tamafio de particula D2s de alrededor de 450 nm a aproximadamente 1000
nm, y méas preferiblemente de alrededor de 500 nm a aproximadaments 900
nm (siendo Dxs un diametro tal que 25% en peso de las particulas son més
pequefias que este didmetro en su dimensidn mas larga). Composiciones
farmacéuticas que comprendan cualquiera de dichas formulaciones de
nanoparticulas de la sustancia hidrofébica, pueden ser (tiles en los métodos
de la presente invencién,

Se conocen numerosos procedimientos para la preparacién de
composiciones de nanoparticulas de agentes terapéuticos. Algunos de estos
procedimientos usan medios mecénicos, tales como molienda, para reducir el
tamafio de particula a una nanoescala, y otros precipitan nanoparticulas a
partir de una solucidn. Procedimientos ilustrativos se describen en las
publicaciones de patente citadas a continuacién:

Patente de E.U.A. No. 4,826,689 a Violanto & Fischer.

Patente de E.U.A. No. 5,145,684 a Liversidge et al.

Patente de E.U.A. No. 5,298,262 a Na & Rajagopalan.

Patente de E.U.A. No. 5,302,401 a Liversidge et al.

Patente de E.U.A. No. 5,336,507 a Na & Rajagopalan.

Patente de E.U.A. No. 5,340,564 a lliig & Sarpotdar.

Patente de E.U.A. No. 5,346,702 a Na & Rajagopalan.
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Patente de E.U.A. No. 5,352,458 a Hollister et al.
Patente de E.U.A. No. 5,354,560 a Lovrecich.
Patente de E.U.A. No. 5,384,124 a Courteille et &l.
Patente de E.U.A. No. 5,420,824 a June.

Patente de E.U.A. No. 5,503,723 a Ruddy et al.
Patente de E.U.A. No. 5,510,118 a Bosch ef al.
Patente de E.U.A. No. 5,518,187 a Bruno et al.
Patente de E.U.A. No. 5,518,738 a Eickhoff ef al.
Patente de E.U.A. No. 5,534,270 a De Castro.
Patente de E.U.A. No. 5,536,508 a Canal ef al.
Patente de E.U.A. No. 5,552,160 a Liversidge et al.
Patente de E.U.A. No. 5,560,831 a Eickhoff et al.
Patente de E.U.A. No. 5,560,932 a Bagchi et al.
Patente de E.U.A. No. 5,565,188 a Wong et al.
Patente de E.U.A. No. 5,569,448 a Wong et al.
Patente de E.U.A. No. 5,571,536 a Eickhoff ef al.

Patente de E.U.A. No. 5,673,783 a Desieno & Stetsko.

Patente de E.U.A. No. 5,580,579 a Ruddy et al.
Patente de E.U.A. No. 5,585,108 a Ruddy ef al.
Patente de E.U.A. No. 5,587,143 a Wong.
Patente de E.U.A. No. 5,591,456 a Franson et al.
Patente de E.U.A. No. 5,622,938 a Wong.
Patente de E.U.A. No. 5,662,883 a Bagchi et al.

L
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Patente de E.U.A. No. 5,665,331 a Bagchi et al.

Patente de E.U.A. No. 5,718,919 a Ruddy ef al.
Patente de E.U.A. No. 5,747,001 a Wiedmann et al.
Publicacién de patente internacional No. WO 93/25190.
5 Publicacion de patente internacional No. WO 96/24336.
Publicaciéon de patente intemacional No. WO 97/14407.
Publicacién de patente internacional No. WO 98/35666.
Publicacién de patente interacional No. WO 99/65469.
Publicacién de patente intemacional No. WO 00/18374.
10 Publicacién de patente intemacional No. WO 00/27369.
Publicacién de patents intemacional No. WO 00/30615.
Los expertos en la técnica adaptardn faciimente los
procedimientos de la presente descritos, a la preparacién de la sustancia
hidrofébica en forma de nanoparticulas.

15 Ejemplos ilustrativos se describen a continuacién:
EJEMPLO 1 -

Este ejemplo ilustra la absorcién sistémica mejorada de (R)-5,6-

20 dihidro-5-(metilamino)-4H-imidazo[4,5-j]-quinolino-2(1H)-tiona tras
administracién a la dermis.

El compuesto (R)-5,8-dihidro-5-(metilamino)4H-imidazol4,5-ij}-

quinolino-2(1H)-tiona tiene un valor logP calculado de 1.62 usando el
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programa logkow (Syracuse Research Corporation, North Syracuse, NY
13212, véase también Meylan y Howard, citado anteriommente). De
conformidad con la invencién de la presents, se muestra que este compuesto
da mayores niveles en plasma y parametros farmacocinéticos mejorados tras
su administracién a la dermis, que los que se obtienen tras la administracién
subcutanea.

Se usaron seis cerdos enanos de Yucatin que pesaban 20-25
kg. Se prepararon soluciones de (R)-5,6-dihidro-5-(metilamino)<4H-
imidazof4,5-i}-quinolino-2(1H)-tiona a concentraciones de 10 mg/mL a pH 5.5
en regulador de pH de citrato/fosfato con dextrosa suficiente, para lograr
isotonicidad. Se recibié6 (R)-5,6-dihidro-5-(metilamino)<4H-imidazo[4,5-j]-
quinolino-2(1H)-tiona mediante las siguientes vias: (A) bolo intravenoso, (B)
inyeccién subcuténea, y (C) inyeccién a la dermis mediante una disposicién de
microagujas. Se usé un total de seis animales en un disefic de Interseccién
completo, en donde cada animal recibié una dosis de 1.0 mg mediante todas
las vias de administracidn en un volumen de inyeccién de 0.1 mL.

La dosis intravenosa se administrd mediante un catéter en la
vena de la oreja. La liberacién subcutdnea fue a través de una aguja normal
de 1.27 cm, calibre 30. La liberacion hacia la dermis fue a través de una
disposicion de microagujas de tres puntos que tenia tres agujas calibre 34 con
separacion de 7 mm y profundidad de 1 mm hacia el flanco derecho del
animal entre la caja toracica y la pata trasera. La administracién subcuténea e

intravenosa fue mediante inyeccién manual. La administracién hacia la dermis
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fue a un régimen de 90 uL/min mediante la bomba de una jeringa.

El disefio de estudio fue una interseccién completa, en donde
cada animal recibié administracién intravenosa, subcutinea y dérmica. Cada
animal recibi6 tres tratamientos durante un perfodo de dos semanas, con un
perfodo de descanso minimo de 2 dlas entre las dosis subsecuentes. La
dosificacién fue de acuerdo al programa mostrado a continuacién en el cuadro

2:

CUADRO 2

Programa de dosificacién®

Semana

Animal| Semana 1 Semana2 | Semana3 | Semana4 5

Dosis | Dosis | Dosis | Dosis | Dosis | Dosis | Dosis

Dosis 1 2 3 4 5 6 7 3 Dosis 9
1 v ID SC
2 D SC v
3 SC [\ ID
4 \"] ID SC
5 ID SC \
6 SC IC ID

*IV  representa administracibn intravenosa, SC representa

administracién subcutdnea, e |D representa administracién hacia la dermis.

Se obtuvieron muestras de sangre del orificio de acceso de la
vena cava poco antes de la dosificacién y a 5, 10, 15, 20, 30, 45, 60 minutos y
2, 3,4, 8, 8, 10, 14 y 24 horas después de la administracién. El registro del

tiempo se inicié al cese de la inyeccién mediants un método determinado. Se
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colectaron muestras de sangre venosa en tubos Vacutainer que contenian
EDTA, centrifugados a aproximadamente 1000 g durante 10 minutos a 4°C.
Después de la centrifugacién, la capa de plasma se transfirié a recipientes de
plastico de almacenamiento, y se almacené congelada a -70°C hasta la
realizacién de la prueba.

La prueba de las muestras de plasma de los cerdos se llevo a
cabo mediante andlisis de CLAR. Los resultados se muestran a continuacién

en el cuadro 3:

CUADRO 3

Concentraciones en plasma (ng/mL) de (R)-5,6-dlhidro-5<{metilamino)-
4H-imidazo[4,5-//]-quinolino-2{1H)-tlona después de administracién

mediante varias vias en cerdos enanos de Yucatin

Tiempo v ID SC

Media SD Media SD Media SD
5 min 29.8 7.0 24.8 12.4 10.0 2.2
10 min 20.5 4.5 22.5 9.0 15.3 3.0
15 min 18.5 4.2 16.4 6.2 16.0 1.7
20 min 15.3 2.2 18.0 6.6 14.5 1.8
30 min 13.1 2.4 14.0 24 14.0 0.9
45 min 10.7 2.3 9.9 2.7 9.9 3.1
1hr 9.1 1.5 9.0 1.6 8.9 14
2hr 6.7 1.4 5.7 1.9 5.6 1.4
3 hr 2.8 2.6 4.2 1.5 4.1 2.0
4 hr 1.6 1.5 3.6 1.4 2.2 1.9
6 hr 2.6 4.1 0.4 1.0 1.6 3.3
8 hr 0 0 0 0 0.6 1.6

10 hr 0 0 0 0 0 0

14 hr 0 0 0 0 0 0

24 hr 0 0 0 0 0 0

\

o} -
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El fArmaco se adminisird mediante administracidon intravenosa (IV),
administracién subcutinea (SC), y mediante administracién hacia la dermis
(ID). La dosis intravenosa se administré al subgrupo de dosificacion de 1.0 mg

en una vena de la oreja.

Como se muestra en el cuadro 3, la administracién en la dermis
tendi®é a producir mayores niveles de farmaco en plasma que los que se
obtienen después de la administracion subcutdnea. El andlisis de los datos
mediante analisis de heterogeneidad de regresion, revelé que los valores
obtenidos después de la administracidn a la dermis y la administracion
intravenosa, no fueron diferentes entre sl, pero si difere}\tes de valores
obtenidos después de la administracién subcutanea.

Los pardametros farmacocinéticos se calcularon usando el
sistema del Watson Drug Metabolism Laboratory Information Management,
version 6.2.0.02 (Innaphase Corp., Filadelfia, PA). Los pardmetros
determinados fueron los de concentracién maxima en plasma, Cna, tiempo a
la concentracion maxima en plasma, Tmax, 4rea bajo la curva calculada a t —
infinito, Tmax, ¥ vida media para disminucién en la concentracién en plasma,
T

Los parametros farmacocinéticos se muestran en el cuadro 4

siguiente:
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CUADRO 4
Parédmetros farmacocinéticos medilos (+ desviaclén esténdar) de (R)-5.6-

dlhidro-S-<{metilamino)-4H-imidazol4.5-//]-quinolino-2(1H)-tlona después

de administraclén mediante varias vias en cerdos enanos de Yucatéan

Dosis de 1.0 mg
Parametro v ID SC
(n=6) | (n=6) (n=6)
- 409 | 413 403
Dosis (zg/kg) (3.2) | (3.9) (3.4)
29.8 26.7 16.9
Crmex (ng/mL) (7.0) | (10.2) (2.6)
S 0.083 | 0130 | 0222
i (0.000) | (0.101) | (0.068)
AUCq.o (ng*hr/mL) (332 5 ?9306) ?9221)
145 1.61 1.5
T1z2 (hr) (0.38) | (0.70) (0.53)

El fArmaco se administrd mediante administracién intravenosa (IV),
administracién subcutdnea (SC), y mediante administracion hacia la dermis

(ID).

Como se muestra en el cuadro anterior, los valores de Cpax
fueron consistentemente mayores, y los valores de Tna fueron
consistentemente menores después de administracién hacia la dermis que los
valores para los mismos parametros obtenidos después de la administracion
subcutdnea de la sustancia hidrofébica, (R)-5,6-dihidro-5-(metilamino)-4H-
imidazo[4,5-j]-quinolino-2(1H)-tiona.

Puesto que pueden hacerse varios cambios en los métodos y
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composiciones anteriores sin apartarse del alcance de la invencién, se
pretende que toda la materia contenida en la descripcion anterior sea
interpretada como ilustrativa y no en un sentido limitativo.

Todas las referencias citadas en esta especificacion se
incorporan en la presente como referencia. Se pretende que la inclusién de
las referencias en la presente resuma sdélo las asaveraciones hechas por los
autores, y no se haga mencién alguna de que alguna referencia constituye
técnica anterior relevante a la patentabilidad. El solicitante se reserva el

derecho de desafiar la exactitud y pertinencia de las referencias citadas.
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NOVEDAD DE LA INVENCION

REIVINDICACIONES

1.- Un método para la administracion sistémica de un agonista
de dopamina hidrofébico a un mamffero, el método caracterizado porque
comprende liberar el agonista de dopamina a la dermis del mamifero, en
donde se produce absorcién sistémica incrementada en comparacién con la
absorciéon producida tras liberar el agonista de dopamina subcutAneamente
mediante inyeccion de bolo.

2.- El método de conformidad con la reivindicaciébn 1,
caracterizado ademéas porque el agonista de dopamina es como se describe

en la férmula (1):

&1
=

>—z

D'-\. s

(B (1)
o sales famacéuticamente aceptables del mismo, en donde: R, R2 y R® son
iguales o diferentes, y son H, alquilo de Ci5 (opcionalmente sustituido con
fenilo), alquenilo o alquinilo de C35 o cicloalquilo de Ca.10, 0 en donde R? es
como se definid anteriormente, y R' y R? son ciclizados con el atomo de

nitrégeno unido para formar grupos pimolidinilo, piperidinilo, morfolinilo, 4-

(')
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metilpiperazinilo o imidazolilo; X es H, F, Cl, Br, |, OH, alcoxi o alquilo de C,.,
CN, carboxamida, carboxilo o alquilcarbonilo de Cq6; A 88 CH, CHz, CHF,
CHCI, CHBr, CHI, CHCH;, C=0, C=S, CSCHy, C=NH, CNHz, CNHCHS,
CNHCOOCH;, CNHCN, SOz o N; B es CH, CHz, CHF, CHCI, CHBr, CHI,
C=0, N, NH o NCH;, ynes 0 ‘0 1; y D es CH, CH,, CHF, CHCI, CHBr, CHI,
C=0, O, N, NH o NCH3;; yn es 0 6 1, y en donde — es un enlace sencillo o
doble enlace, con las condiciones de que: (1) cuando n es 0 y A es CH;, CH-
(halégeno), en donde halégeno es como se definié anteriormente, CHCHa,
C=0, C=8, C=NH, SO entonces D es CHz, CH-(halégeno), en donde
halégeno es como se definié anteriormente, C=0, O, NH o N-CH3; (2) cuando
nes 0y A es CH, C-SCH;, C-NHz, C-NHCH3, C-NHCOOCH,3, C-NHCN o N;
entonces D es CH o N; (3) cuando n es 1 y A es CHz, CH-(halégeno), en
donde halégeno es como se definié anteriormente, CHCH,3, C=0, C=S, C=NH,
SOz y B es CH,, CH-(hal6geno), en donde haldgeno es como se definid
anteriormente, C=0, NH o N-CHj3; entonces D as CHz, C=0, O, NH 0 N-CHj;
(4) cuando n es 1 y A es CHz, C-SCHj3, C-NHz, C-NHCH,, C-NHCOOCHS,, C-
NHCN o N; y B es CH o N: entonces D es CHz, C=0, O, NH o N-CHj; (5)
cuando n es 1 y A es CHz, CHCH,, C=0, C=8, C=NH, SO, yB es CH o N;
entonces D es CH o N; y sales farmacéuticamente aceptables del mismo al
humano.

3.- El método de conformidad con la reivindicacion 2,
caracterizado ademés porque el agonista de dopamina es (R)-5,6-dihidro-5-

(metilamino)-4H-imidazo[4,5-i]-quinolin-2-(1H)-tiona, o una sal

oA
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farmacéuticamente aceptable del mismo.

4.- El método de conformidad con Ila reivindicacién 2,
caracterizado ademés porque el agonista de dopamina es (R)-5,6-dihidro-5-
(metilamino)-4H-imidazo]4,5-§]-quinolin-2-(1H)-ona o una sal
farmacéuticamente aceptable del mismo.

5.- El método de conformidad con la reivindicacion 1,
caracterizado ademas porque la inyeccién subcuténea de bolo se libera en no
mas de 10 minutos.

6.- El método de conformidad con la reivindicacién 5,
caracterizado ademéas porque la inyeccion subcutianea de bolo se libera en no
més de 2 minutos.

7.- El método de conformidad con la reivindicacion 1,
caracterizado ademas porque el agonista de dopamina hidrofébica se libera a
la dermis mediante inyeccién de bolo. .

8.- El método de confomidad con la reivindicacion 7,
caracterizado ademas porque el agonista de dopamina hidrofébico se libera a
la dermis en no méas de 10 minutos.

9.- El método de conformidad con la reivindicacién 8,
caracterizado ademas porque el agonista de dopamina hidrofébico se libera a
la dermis en no méas de 2 minutos.

10.- El método de conformidad con la reivindicacién 1,
caracterizado ademéas porque el agonista de dopamina hidrofdbico se libera a

la dermis mediante inyeccién de bolo repetida.
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11.- El método de conformidad con la reivindicacion 1,
caracterizado ademas porque por lo menos un parametro farmacocinético se
mejora tras liberar el agonista de dopamina a la dermis en comparacion con el
mismo parametro farmacocinético tras liberar el agonista de dopamina
subcutaneamente mediante inyeccién de bolo.

12.- El método de conformidad con la reivindicacion 11,
caracterizado ademas porque el parametro famacocinético mejorado
comprende biodisponibilidad incrementada del agonista de dopamina.

13.- El método de conformidad con la reivindicacién 10,
caracterizado ademé&s porque el pardmetro farmacocinético mejorado
comprende una disminucion en Tnay.

14.- El meétodo de conformidad con la reivindicacién 10,
caracterizado ademé&s porque el pardmetro farmacocinético mejorado
comprende un incremento en Crax.

15.- El método de conformidad con la reivindicacién 10,
caracterizado ademas porque el pardmetro fammacocinético mejorado
comprende una disminucién en Ti,.

16.- El método de conformidad con la reivindicacibn 1,
caracterizado ademéas porque la liberacién es a través de un microporo
cutineo creado mediante cualquier proyeccibn de sdlidos, fuerza
electromotriz, energia tdrmica o balistica de gases.

17.- El mélodo de conformidad con la reivindicacion 16,

caracterizado ademas porque la liberacién es a través de por lo menos una
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aguja hueca.

18.- El método de conformidad con la reivindicacion 1,
caracterizado ademas porque la aguja hueca (por lo menos una) comprende
una disposicién de microagujas.

19.- El método de conformidad con la reivindicacién 18,
caracterizado ademéas porque el agonista de dopamina se libera mediante
bomba de infusién, bomba piezoeléctrica, bomba electromotriz, bomba
electromagnética, resorte de Belleville, lontoforesis o sonoforesis.

20.- El método de conformidad con la reivindicacion 1,
caracterizado ademéas porque el agonista de dopamina hidrofébico tiene un
logP de aproximadamente 1.5 o més.

21.- El método de conformidad con la reivindicacién 1,
caracterizado ademéas porque el agonista de dopamina estd en forma de
nanoparticulas o nanocristales.

22.- Un método para la administracibn de un agonista de
dopamina hidrofébico a un mamifero, el método caracterizado porque
comprende liberar selectivamente el agonista de dopamina a la dermis del
mamifero para lograr absorcion sistémica del agonista de dopamina a partir
de la dermis.

23.- El método de conformidad con la reivindicacién 22,

caracterizado ademéas porque la absorcién sistdmica incrementada del
agonista de dopamina se produce tras liberar el agonista de dopamina a la

dermis en comparacién con la absorcién producida tras liberar el agonista de



10

15

20

dopamina subcutaneamente mediante inyeccién de bolo.
24.- El método de conformidad con la reivindicacion 23,
caracterizado ademés porque el agonista de dopamina es como se describe

en la formula (1):

R‘l
\
R
X R
|
D‘\‘(B)u:/'A (1)

o sales farmacéuticamente aceptables del mismo, en donde: R, R? y R® son
iguales o diferentes, y son H, alquilo de C,.g (opcionalmente sustituido con
fenilo), alquenilo o alquinilo de Css o cicloalquilo de C.10, 0 en donde R? es
como se definié anteriormente, y R' y R? son ciclizados con el 4tomo de
nitrbgeno unido para formar grupos pirrolidinilo, piperidinilo, morfolinilo, 4-
metilpiperazinilo o imidazolilo; X es H, F, Cl, Br, |, OH, alcoxi o alquilo de C.,
CN, carboxamida, carboxilo o alquilcarbonilo de Cq¢; A es CH, CHaz, CHF,
CHCI, CHBr, CHI, CHCH3, C=0, C=S, CSCHi, C=NH, CNHz, CNHCH,,
CNHCOOCH;3, CNHCN, SO2 o N; B es CH, CHa, CHF, CHCI, CHBr, CHI,
C=0, N, NH o NCHj3, ynes 0 "0 1; y D es CH, CHz, CHF, CHCI, CHBr, CHI,
C=0,0,N, NH o NCHs; yn es 0 6 1, y en donde —— es un enlace sencillo o
doble enlace, con las condicionas de que: (1) cuando n es 0 y A es CH, CH-
(haldgeno), en donde halégeno es como se definié anteriomente, CHCHj,

C=0, C=8, C=NH, SOz entonces D es CHz, CH-(hal6geno), en donde

W2
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halégeno es como se definié anteriormente, C=0, O, NH o N-CH3; (2) cuando
nes0yA es CH, C-SCH3, C-NHz, C-NHCH3;, C-NHCOOCH;, C-NHCN o N;
entonces D es CH o N; (3) cuando n es 1 y A es CHz, CH-(hal4geno), en
donde halégeno es como se definidé anteriormente, CHCHj, C=0, C=S, C=NH,
SO2; y B es CHz, CH-(haldgeno), en donde halégeno es como se definid
anteriormente, C=0, NH o N-CHj; entonces D es CHp, C=0, O, NH o N-CHj;
(4) cuando n e8 1 y A es CHa, C-SCH3, C-NHz, C-NHCH3, C-NHCOOCH;, C-
NHCN o N; y B es CH o N; entonces D es CHz, C=0, O, NH o N-CHj3; (5)
cuando n es 1 y A es CHz, CHCH3, C=0, C=S, C=NH, SOz, y B es CH o N;
entonces D es CH o N; y sales farmacéuticamente aceptables del mismo al
humano.

25.- El método de conformidad con la reivindicacion 24,
caracterizado ademés porque el agonista de dopamina es (R)-5,6-dihidro-5-
(metilamino)<4H-imidazo[4,5-i]-quinolino-2-(1H)-tiona, (o] una sal
farmacéuticamente aceptable del mismo.

26.- El método de conformidad con la reivindicacion 24,
caracterizado ademés porque el agonista de dopamina es (R)-5,6-dihidro-5-
(metilamino)-4H-imidazo[4,5-j]-quinolin-2-(1H)-ona o] una sal
farmacéuticaments aceptable del mismo.

27.- El método de conformmidad con la reivindicacién 23,
caracterizado ademas porque la inyeccién subcutanea de bolo se libera en no
més de 10 minutos.

28.- El meétodo de conformidad con la reivindicacién 27,

-

L
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caracterizado ademas porque la inyeccién subcutdnea de bolo se libera en no

‘'més de 2 minutos.

290.- El método de conformidad con la reivindicacion 23,
caracterizado ademés porque el agonista de dopamina hidrofébico se libera a
la dermis mediante inyeccién de bolo.

30.- El método de conformidad con la reivindicacion 29,
caracterizado ademéas porque el agonista de dopamina hidrofébico se libera a
la dermis en no méas de 10 minutos.

31.- El método de conformidad con la reivindicacién 30,
caracterizado ademas porque el agonista de dopamina hidrofébico se libera a
la dermis en no méas de 2 minutos.

32.- El método de conformidad con la reivindicacién 23,
caracterizado ademés porque el agonista de dopamina hidrofébico se libera a
la dermis mediante inyeccién de bolo repetida.

33.- El método de conformidad con la reivindicacion 23,
caracterizado ademés porque por lo menos un pardmetro farmacocinético se
mejora tras liberar el agonista de dopamina a la dermis en comparacién con el
mismo parametro farmacocinético tras liberar el agonista de dopamina
subcutaneamente mediante inyeccion de bolo.

34.- El método de conformidad con la relvindicacidon 33,
caracterizado ademas porque el parametro fammacocinético mejorado
comprende bicdisponibilidad incrementada del agonista de dopamina.

35.- El método de conformidad con la reivindicacién 32,
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caracterizado ademas porque el parametro farmacocinético mejorado /M

comprende una disminucion en Tmax.

36.- El método de conformidad con la reivindicacién 32,
caracterizado ademas porque el parameiro farmacocinético mejorado
comprende un incremento en Cya.

37.- El método de conformidad con la reivindicacion 32,
caracterizado ademés porque ol parametro farmacocinético mejorado
comprende una disminucién en Tig.

38.- El método de conformidad con la reivindicacién 23,
caracterizado ademas porque la liberacién es a través de un microporo
cutaneo creado mediante cualquier proyeccion de sdlidos, fuerza
electromotriz, energia térmica o balistica de gases.

39.- El método de conformidad con la reivindicacién 38,
caracterizado ademas porque la liberacidn es a través de por lo menos una
aguja hueca.

40.- El método de conformidad con la reivindicacién 23,
caracterizado ademés porque por lo menos una aguja hueca comprende una
disposicién de microaguijas.

41.- El método de conformidad con la reivindicacion 40,
caracterizado ademéas porque el agonista de dopamina se libera mediante
bomba de infusion, bomba piezoeléctrica, bomba electromotriz, bomba
electromagnética, resorte de Belleville, iontoforesis o sonoforesis.

42.- El método de conformidad con la reivindicacién 23,
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caracterizado ademas porque el agonista de dopamina hidrofébico tiene un
logP de aproximadamente 1.5 0 més.

43.- El método de conformidad con la reivindicacién 23,
caracterizado ademas porque el agonista de dopamina estd en forma de
nanoparticulas o nanocristales.

44.- Un método para la administracibn de un agonista de
dopamina hidrofébico a un mamifero, el método comprende liberar
selectivamente el agonista de dopamina a la dermis del mamifero, en donde
se obtiene absorcidn sistémica del agonista de dopamina a partir de la
dermis.

45.- El método de conformidad con la reivindicacion 42,
caracterizado ademés porque la absorcidn sistémica incrementada del
agonista de dopamina se produce tras liberar el agonista de dopamina a la
dermis en comparacién con la absorcién producida tras liberar el agonista de
dopamina subcutaneamente mediante inyeccién de bolo.

46.- El método de conformidad con la reivindicacion 43,
caracterizado ademés porque el agonista de dopamina es como se describe

en la formula (1):

R‘
|
r2
X R®
N
|
D-\. ,/-A

O 0
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o sales farmacéuticamente aceptables del mismo, en donde: R, R? y R son ‘W

iguales o diferentes, y son H, alquilo de C4.s (opcionalmente sustituido con
fenilo), alquenilo o alquinilo de Cs5 o cicloalquilo de Cs.10, 0 en donde R? es
como se definié anteriorments, y R! y R? son ciclizados con el atomo de
nitrbgeno'unido para formar grupos pirrolidinilo, piperidinilo, morfolinilo, 4-
metilpiperazinilo o imidazolilo; X es H, F, Cl, Br, |, OH, alcoxi o alquilo de C..,
CN, carboxamida, carboxilo o alquilcarbonilo de Cia; A 88 CH, CH;, CHF,
CHCI, CHBr, CHI, CHCHs, C=0, C=S, CSCH;, C=NH, CNHz, CNHCHj,
CNHCOOCH3, CNHCN, SOz o N; B es CH, CHz, CHF, CHCI, CHBr, CHI,
C=0, N, NH o NCH3; ynes 06 1; y D es CH, CHz, CHF, CHCI, CHBr, CHI,
C=0, O, N, NH o NCHj; yn es 0 6 1, y en donde — es un enlace sencilio o
doble enlace, con las condiciones de que: (1) cuando n es 0 y A es CHz, CH-
(halégeno), en donde haldgeno es como se definié anteriormente, CHCHa,
C=0, C=8S, C=NH o SO entonces D es CH,, CH-(hal6geno), en donde
halégeno es como se definié anteriomente, C=0, O, NH o N-CHjy; (2) cuando
nes 0yA es CH, C-SCHjy, C-NHz, C-NHCH3, C-NHCOOCH3, C-NHCN, N,
entonces D es CH, N; (3) cuando n es 1 y A es CHz, CH-(halégeno), en donde
halégeno as como se definid anteriormente, CHCHj,, C=0, C=S, C=NH, SO,; ¥
B es CH;, CH-(halégeno), en donde halégeno es como se definid
anteriormente, C=0, NH, N-CH3, entonces D es CH,, C=0, O, NH, N-CHs; (4)
cuando n es 1 y A es CH, C-SCH;, C-NHz, C-NHCH,s, C-NHCOOCH;, C-
NHCN, N; y B es CH, N, entonces D es CHz, C=0, O, NH, N-CH,; (5) cuando
nes 1yA es CHy, CHCH,, C=0, C=S, C=NH, SO, y B es CH o N, entonces
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D es CH, N; y sales farmacéuticamente aceptables del mismo, al humano.

47.- El método de conformidad con la reivindicacion 44,
caracterizado ademés porque el agonista de dopamina es (R)-5,6-dihidro-5-
(metilamino)-4H-imidazo[4,5-ij]-quinolino-2-(1H)-tiona, o una sal
farmacéuticamente aceptable del mismo.

48.- El método de conformidad con la reivindicacion 44,
caracterizado ademas porque ol agonista de dopamina es {R)-5,6-dihidro-5-
(metilamino)-4H-imidazo[4,5-ij]-quinolin-2-(1H})-ona, o una sal
farmacéuticamente aceptable del mismo.

49.- El método de conformidad con la reivindicacion 43,
caracterizado ademas porque la inyeccién subcutanea de bolo se libera en no
mas de 10 minutos.

50.- El método de conformidad con la reivindicacion 47,
caracterizado ademas porque la inyeccién subcutanea de bolo se libera en no
mas de 2 minutos.

51.- El método de conformidad con la reivindicacion 43,
caracterizado ademas porque el agonista de dopamina hidrofébico se libera a
la dermis mediante inyeccion de bolo.

52.- El método de conformidad con la reivindicacién 49,

" caracterizado ademés porque el agonista de dopamina hidrofébico se libera a

la dermis en no mas de 10 minutos.
53.- El método de conformidad con la reivindicacion 50,

caracterizado ademas porque el agonista de dopamina hidrofébico se libera a

\\q

i
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la dermis en no méas de 2 minutos. ’f%

54.- El método de conformidad con la reivindicacion 43,
caracterizado ademas porque el agonista de dopamina hidrofébico se libera a
la dermis mediante inyeccion de bolo repetida.

55.- El método de conformidad con la relvindicacién 43,
caracterizado ademéas porque por lo menos un parametro farmacocinético se
mejora tras liberar el agonista de dopamina a la dermis en comparacién con el
mismo parémetro farmacocinético tras liberar el agonista de dopamina
subcutdneamente mediante inyeccion de bolo.

56.- El método de conformidad con la relvindicacién 53,
caracterizado ademés pomue el parametro famacocinético mejorado
comprende biodisponibilidad incrementada del agonista de dopamina.

97.- El método de conformidad con la relvindicaciéon 52,
caracterizado ademés porque el pardmetro fammacocinético mejorado
comprende una disminucion en Tax.

58.- El método de conformidad con la reivindicacién 52,
caracterizado ademas porque el pardmetro farmacocinético mejorado
comprende un incremento en Cpax.

59.- El método de conformidad con la reivindicacién 52,
caracterizado ademas porque el pardmetro farmacocinético mejorado
comprende una disminucion en Tigg.

60.- El método de conformidad con la reivindicacion 43,

caracterizado ademéas pomjue la liberacién es a través de un microporo
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cutdneo creado mediante cualquier proyeccion de sélidos, fuerza /HJX/

electromotriz, energla térmica o balistica de gases.

61.- EI método de conformidad con [a reivindicacién 58,

caracterizado ademas porque la liberacién es a través de por o menos una
5 aguja hueca.

62.- El método de conformidad con la reivindicacion 43,
caracterizado ademés porque al menos una aguja hueca comprende una
disposicién de microagujas.

63.- El método de conformidad con la reivindicacién 60,

10 caracterizado ademas porque el agonista de dopamina se libera mediante
bomba de infusiébn, bomba piezoeléctrica, bomba electromotriz, bomba
electromagnética, resorte de Belleville, iontoforesis o sonoforesis.

64.- El método de conformidad con la reivindicacion 43,
caracterizado ademés porque el agonista de dopamina hidrofdbico tiene un

15 logP de aproximadamente 1.5 0 més.

65.- El método de confommidad con la reivindicacion 43,
caracterizado ademéas porque el agonista de dopamina estd en forma de
nanoparticulas o nanocristales.

66.- Un método para la administracion de un agonista de

20 dopamina hidrofébico a un mamifero, el método comprende liberar
selectivamente el agonista de dopamina a la dermis del mamifero, para lograr
una biodisponibilidad sustancialmente mayor y/o una Cnax sustanciaimente

mayor y/o un Tma Sustanciaimente més corto y/o un T sustancialmente mas
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corfo y/o un pKa sustancialmente mayor, en comparaciéon con los que se
obtienen tras la administracién subcutdnea de bolo del agonista de dopamina
a una dosis idéntica.

67.- El método de conformidad con la reivindicacion 64,
caracterizado ademas porque el agonista de dopamina es como se describe

en la f6rmula (1):

N

[

()

o sales farmacéuticamente aceptables del mismo, en donde: R', R y R? son
iguales o diferentes, y son H, alquilo de Cys (opcionalmente sustituido con
fenilo), alquenilo o alquinilo de Css o cicloalquilo de Cz.40, © en donde R® es
como se defini6 anteriorments, y R' y R? son ciclizados con el atomo de
nitrbgeno unido para formar grupos pirmolidinilo, piperidinilo, morfolinilo, 4-
metilpiperazinilo o imidazolilo; X es H, F, Cl, Br, |, OH, alcoxi o alquilo de C1.s,
CN, carboxamida, carboxilo o alquilcarbonilo de Ci4; A es CH, CH,, CHF,
CHCI, CHBr, CHI, CHCH,, C=0, C=8, CSCHj;, C=NH, CNH;, CNHCH,,
CNHCOOCH3, CNHCN, SO2 o N; B es CH, CHy, CHF, CHCI, CHBr, CHI,
C=0, N, NH o NCHy; yn es 0 6 1; y D es CH, CHz, CHF, CHCI, CHBr, CHI,

C=0, O, N, NH o NCH3; ynes 0 6 1, y en donde —— es un enlace sencillo o

doble enlace, con las condiciones de que: (1) cuando n es 0 y A es CH», CH-
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(halégeno), en donde halégeno es como se definié anteriormente, CHCH,,
C=0, C=8, C=NH o SO, entonces D es CH;, CH-(halégeno), en donde
halégeno es como se definid anteriorments, C=0, O, NH o N-CHj; (2) cuando
nes0yA es CH, C-SCHs, C-NH;, C-NHCH;3, C-NHCOOCH;3, C-NHCN o N,
entonces D es CH o N; (3) cuando n es 1 y A es CHz, CH-{halégeno), en
donde halégeno es como se definié anteriormente, CHCH3;, C=0, C=S, C=NH
o0 S0, y B es CH, CH-(haldgeno), en donde halégeno es como se definid
anteriormente, C=0, NH o N-CHj, entonces D es CHz, C=0, O, NH o N-CHj;
(4) cuando n es 1 y A es CHz, C-SCHs, C-NH2, C-NHCH3, C-NHCOOCH,, C-
NHCN, N; y B es CH o N, entonces D es CH;, C=0, O, NH 0 N-CHjs; (5)
cuando n @s 1 y A es CHy, CHCHj3, C=0, C=S, C=NH 0 SOz, yBes CHo N,
entonces D es CH o N; y sales farmacéuticamente aceptables del mismo, al
humano.

68.- E! método de conformidad con la reivindicacién 65,
caracterizado ademas porque el agonista de dopamina es (R)-5,6-dihidro-5-
(metilamino}4H-imidazo[4,5-i]-quinolino-2-{1H)-tiona, 0 una sal
farmacéuticamente aceptable del mismo.

69.- El método de conformidad con Ia reivindicacién 65,
caracterizado ademas porque el agonista de dopamina es (R)-5,6-dihidro-5-
(metilamino)-4H-imidazo[4,5-j}-quinolin-2-(1H)-ona, o una sal
farmacéuticamente aceptable del mismo.

70.- El método de conformidad con la reivindicacién 64,

caracterizado ademés porque la inyeccién subcutdnea de bolo se libera en no

2
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_mas de 10 minutos.

71.- El método de conformidad con la reivindicacion 68,
caracterizado ademas porque la inyeccién subcutéanea de bolo se libera en no
mas de 2 minutos.

72.- El método de conformidad con la nreivindicacion 64,
caracterizado ademas porque el agonista de dopamina hidrofdbico se libera a
la dermis mediante inyeccién de bolo.

73.- ElI método de conformidad con la reivindicacion 70,
caracterizado ademas porque el agonista de dopamina hidrofébico se libera a
la dermis en no més de 10 minutos.

74.- El método de conformidad con la reivindicacion 71,
caracterizado ademas porque el agonista de dopamina hidrofébico se libera a
la demmis en no més de 2 minutos.

75.- El método de conformidad con la reivindicaciéon 64,
caracterizado ademas porque el agonista de dopamina hidrofébico se libera a
la dermis mediante inyeccidn de bolo repetida.

76.- El método de conformidad con la reivindicacion 64,
caracterizado ademas porque por io menos un pardmetro farmacocinético se
mejora tras liberar el agonista de dopamina a la dermis en comparacién con el
mismo parametro farmacocinético tras liberar el agonista de dopamina
subcutdneamente mediante inyeccién de bolo.

77.- El método de conformidad con la reivindicacibn 74,

caracterizado ademas porque el parametro famacocinético mejorado

R
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comprende biodisponibilidad incrementada del agonista de dopamina.

78.- El método de conformidad
caracterizada ademés porque el parametro
comprende una disminucién en Tax.

79.- El método de conformidad
caracterizado ademés porque el parametro
comprende un incremento en Crax.

80.- El método de conformidad
caracterizado ademas porque el parametro
comprende una disminucion en Tigg.

81.- E| método de conformidad

con la meivindicacibn 73,

farmacocinético mejorado

con la reivindicacion 73,

farmacocinético mejorado

con la reivindicacion 73,

famacocinético mejorado

con la reivindicacién 64,

caracterizado ademas porque la liberacibn es a través de un microporo

cutdneo creado mediante cualquier proyeccion de sélidos, fuerza

electromotriz, energia térmica o balistica de gases.

82.- El método de conformidad

con la reivindicacién 79,

caracterizado ademas porque la liberacién es a través de por lo menos una

aguja hueca.

83.- El método de conformidad

con la reivindicacion 64,

caracterizado ademés porgue la aguja hueca comprende una disposicion de

microagujas.

84.- El método de conformidad

con la reivindicacion 81,

caracterizado ademas porque el agonista de dopamina se libera mediante

bomba de infusidn, bomba piezoeléctrica, bomba electromotriz, bomba
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electromagnética, resorte de Belleville, iontoforasis o sonoforesis.

85.- El método de conformidad con la reivindicacion 64,
caracterizado ademés porque el agonista de dopamina hidrofébico tiene un
logP de aproximadamente 1.5 o méas.

86.- El método de conformidad con la reivindicacion 64,
caracterizado ademas porque el agonista de dopamina estd en forma de
nanoparticulas o nanocristales.

87.- Un método para la administracion de un agonista de
dopamina hidrofébico a un mamifero, el método comprende liberar
selectivamente el agonista de dopamina a la dermis del mamifero, en donde
se logra una Dbiodisponibilidad sustanciaimente mayor y/o una Cha
sustancialmente mayor y/o un Tms Sustanciaimente més corto y/o un Ty

sustancialmente mas corto y/o un K, sustanciaimente mayor, en comparacion
con los que se obtienen después de la administracién subcutidnea de bolo del
agonista de dopamina a una dosis idéntica.

88.- El método de conformidad con la reivindicacién 85,
caracterizado ademéas porque el agonista de dopamina es como se describe

en la férmula (1):

)

(st

4
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o sales farmacéuticamente aceptables del mismo, en donde: R', R? y R? son
iguales o diferentes, y son H, alquilo de Cys (opcionalmente sustituido con
fenilo), alquenilo o alquinilo de Cas o cicloalquilo de Ca 1o, 0 en donde R® es
como se definid anteriormente, y R' y R? son ciclizados con el &tomo de
nitrégeno unido para formar grupos pimolidinilo, piperidinilo, morfolinilo, 4-
metilpiperazinilo o imidazolilo; X es H, F, ClI, Br, |, OH, alcoxi o alquilo de C+.,
CN, carboxamida, carboxilo o alquilcarbonilo de Cis; A es CH, CHz, CHF,
CHCI, CHBr, CHI, CHCH;, C=0, C=S, CSCHs, C=NH, CNH;, CNHCHj,
CNHCOOCH;, CNHCN, SOz o N; B es CH, CH2, CHF, CHCI, CHBr, CHI,
C=0, N, NH o NCH3; ynes 0 o0 1; y D es CH, CHz, CHF, CHCI, CHBr, CHI,
C=0,0,N,NHo NCHj; ynes 06 1, y en donde — es un enlace sencillo 0
doble enlace, con las condiciones de que: (1) cuando n es 0 y A es CHj, CH-
(halégeno), en donde halégeno es como se definié anteriorments, CHCHj3,
C=0, C=S, C=NH, SO, entonces D es CH,, CH-(halégeno), en donde
halégenc es como se definié anteriormente, C=0, O, NH, N-CHs; (2) cuando n
es 0 y A es CH, C-SCHj3, C-NH,, C-NHCH3, C-NHCOOCH3, C-NHCN, N;
entonces D es CH, N; (3) cuando n es 1 y A es CHz, CH-(hal6geno), en donde
halégeno es como se definié anteriormente, CHCHj, C=0, C=S, C=NH, SO,; y
B es CH; CH-<(halégeno), en donde haldgeno es como se definié
anteriormente, C=0, NH, N-CHj; entonces D es CHz, C=0, O, NH, N-CHj; (4)
cuando n es 1 y A es CHz, C-SCHy, C-NHz, C-NHCHs, C-NHCOOCH;, C-
NHCN, N; y B es CH, N; entonces D es CHz, C=0, O, NH, N-CHj; (5) cuando
nes 1yA es CHy, CHCH;, C=0, C=S, C=NH, SO,, y B es CH, N; entonces D
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es CH, N; y sales farmacéuticamente aceptables del mismo, al humano.

88.- El método de conformidad con la reivindicacion 86,
caracterizado ademés porque el agonista de dopamina es (R)-5,6-dihidro-5-
(metilamino)-4H-imidazo[4,5-j]-quinolino-2-(1H)-tiona, o] una sal
farmacéuticamente aceptable del mismo.

90.- El método de conformidad con la reivindicacion 86,
caracterizado ademas porque el agonista de dopamina es (R)-5,6-dihidro-5-
{metilamino)}-4H-imidazo[4,5-i]-quinolin-2-(1H)-ona,, o) una sal
farmacéuticamente aceptable del mismo.

91.- El método de conformidad con la reivindicacion 85,
caracterizado ademés porque la inyeccién subcutadnea de bolo se libera en no
mas de 10 minutos.

82.- El método de conformidad con la reivindicacién 89,
caracterizado ademas porque la inyeccién subcutinea de bolo se libera en no
més de 2 minutos.

93.- El método de conformidad con la reivindicacion 85,
caracterizado ademas porque el agonista de dopamina hidrofébico se libera a
la dermmis mediante inyeccion de bolo.

94.- El método de conformidad con la reivindicacién 91,
caracterizado ademas porque el agonista de dopamina hidrofébico se libera a
la dermis en no mas de 10 minutos.

95.- El método de conformidad con la reivindicacién 92,

caracterizado ademas porque el agonista de dopamina hidrofébico se libera a
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la dermis en no mas de 2 minutos.

968.- El método de confomidad con la reivindicacién 85,
caracterizado ademés porque el agonista de dopamina hidrofébico se libera a
la dermis mediante inyeccién de bolo repetida.

87.- El método de conformidad con la reivindicacién 85,
caracterizado ademas porque por lo menos un pardmetro farmacocinético se
mejora tras liberar el agonista de dopamina a la dermis en comparacitn con el
mismo parametro farmacocinético tras liberar el agonista de dopamina
subcutdneamente mediante inyeccién de bolo.

98.- El método de conformidad con la reivindicacién 85,

caracterizado ademés porque el parametro famacocinético mejorado

"comprende biodisponibilidad incrementada del agonista de dopamina.

99.- El método de conformidad con la reivindicacion 94,
caracterizado ademés porque el pardmetro fammacocinético mejorado
comprende una disminucion en Tmax.

100.- El método de conformmidad con la reivindicacién 94,
caracterizado ademés porque el parametro famacocinético mejorado
comprende un incremento en Cmex.

101.- El método de conformidad con la reivindicacion 94,
caracterizado ademas porque el pardmetro farmacocinético mejorado
comprende una disminucion en Tigg.

102.- E} método de conformidad con la reivindicacién 85,

caracterizado ademéas porque la liberacién es a través de un microporo
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cutdneo creado mediante cualquier proyeccidon de sdlidos, fuerza
slectromotriz, energia térmica o balistica de gases.

103.- El método de conformidad con la reivindicacion 85,
caracterizado ademas porque la liberacién es a través de por lo menos una
aguja hueca.

104.- El método de conformidad con la reivindicacién 85,
caracterizado ademés porque la aguja hueca comprende una disposicion de
microagujas.

105.- El método de conformidad con la reivindicacion 102,

caracterizado ademas porque el agonista de dopamina se libera mediante

bomba de infusién, bomba piezoeléctrica, bomba electromotriz, bomba.

electromagnética, resorte de Belleville, iontoforesis o sonoforesis.

106.- El méiodo de conformidad con la reivindicacién 85,
caracterizado ademas porque el agonista de dopamina hidrofébico tiene un
logP de aproximadamente 1.5 o0 més.

107.- El método de conformidad con la reivindicacién 85,
caracterizado ademas porque el agonista de dopamina estd en forma de

nanoparticulas o nanocristales.
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RESUMEN DE LA INVENCION

Se describe un método para la’ administraciéon sistémica de un
agonista de dopamina hidrofébico a un mamifero, el método consiste en
liberar el agonista de dopamina hidrofébico a la dermis del mamifero, con lo
cual se logra absorci6n sistémica mejorada en comparacién con la absorcion
producida tras liberar la sustancia subcutdneamente mediante administracion

de bolo.
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Baltam|

The amendments flled with the letter dated 19-09-2003 introduce subject-matter which
exiends bayond the content of the application as flled, contrary to Article 34{2)(b) PCT.
The amendments concemed are the following: claima 1, 22 and 43,

The explanation of the applicant for the amendments of claims 1, 22 and 43 cannot be
accepted, as paragraph 50, final sentence (page 23, lines 28-31) cannot function as the
basis for the amendment of clalms 1, 22 and 43. in paragraph 50 "Increased absorption
of substances injected into the dermis® s deaorbed. The subject-matter of clalms 1, 22
and 43 differs from this in that "increased systemie absorption® is not described. The
feature of increased systamic absorption of a hydrophobic dopamine agonist having a
logP of 1.5 or greater after delivering the dopamine agonist by bolua injection to the
demmis is not disclosed in the application as originally filed.

The following amendments are not contrary to Article 34(2)(b) PCT: claims 19, 21, 45,
63 and 63. The basis for "delivering the dopamine agonist by bolus injaction to the
dermis®, "a hydrophoblc dopamine agonist having a logP of about 1.5 or greater* and *a
hydrophobic dopamine agonist having & logP of about 2.0 or greater” can be found In
claims 1, 7, 20, 22, 29, 42, 44, 51, 64, 08, 72, 85 and paragraph 18 of the application
as originally fled.

Thes examination is being caried out on claims 1-107 as filed on 01-04-2003.

Baitam lil

1. Claims 1-107 relate to subject-matter considered by this Authority to be covered by
the provisions of Rule §7.1(lv) PCT. Consequently, no opinion wil be formulated with
respect to the industrial applicabliity of the subject-matitsr of these claims (Article
34(4)(a)(") PCY).

2. Claima 1-107 (all In part) do not meet the requirements of Article 8 PCT n that the
matter for which protection is sought Is not defined.

2.1 Claims 1-107 attempt to define the subject-matter In terms of the result to be
achieved, namaely "Improved systemic absorption is produced as compared to
absorption produced upon dalivering the dopamine agonist subcutanecusly by bolus
Injection”, or "selectively delivering the dopamine agonist to the dermia®, or "a

Form PCT/Baparate Sheei400 (Bheat 1) (EFO-April 1097)
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subetantially higher bloavallabllity and/or a subetantially higher C,_, and/or a
eubstantially higher T, and/or a substantially shorter T, and/or a substantially
greater K,, as compared to that produced upon bolus subcutaneous adminlstration of
the dopamine agonist at an identical dose®. Thesa features do not provide instructions
which are sufficlently clear for an expeit to reduce them to practice without undue
burden.

The description does not apecify the experimental methods and conditions under which
comparison with the bolus subcutaneous administration should be performed,
furthermore no tests are specified by which the results of the comparison wih the bolus
subcutaneous administration, or the salective dalivery to the dermis, can be vesified
directly and posttively. The method of intradermal administration, the method of
subcutanecus administration, the species, the subjects, the number of subjects, the
expetimental design of the studies, the assay methods, the conditions of the studies,
and the method of calculation of parameters are not specified. For the parameters T,
Craw Tig 1 I8 N0t specified If they are determined in biood, plasma, urine or cther body
flulde. For the parameter of bloavallabiity it is not specified if relative or absolute
bicavaliabiity is meant. Moreover, the definition of the bloavalliabllity given on page 7,
paragraph 18 of the dascription ls not acconding to the generally used definition,
because the calculation Is not based on the dosage and AUGC (or clearance), of an
Intravenous dosie and an extravascular dosls, nor Is the proviso made that the
clearance shouid remain constant.

Moreover, it Is clear from the description in paragrapha 20, 40-41 and 43 that the
following features are easential to the definition of the Invention:

(1) adminiatration into the dermis and administration into the refsrence site such
aa subcutaneous tissue involve the same amount and concentration of drug as
well as the same carrier vehicle;

(2) comparison between administration into the dermis and administration Into the
reference site such as subcutaneous tissus should be at the same rate of
administration In terms of amount and volume per unk time;

(3) the depth of placement of the substance in the dermis should be at a depth of
at least 0.3 mm up to a depth of no more than about 2.5 mm;

(4) T, Is a value representing the time to achleve maximal blood concentration of
the compound;

(5) C,. I8 a value representing the maximum biood concentration of the

Form PCT/Baparaie SheetMO0B {Sheet 2) (ERO-Apid 1997)
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compound.

Since independent claims 1, 22, 44, 86 and 87 do not contain these features they do
not meet the requirement following from Article 8 PCT taksn In combination with Rule

6.3(b) PCT that any independent claim must contaln all the technical features essential
to the definition of the invention.

Furthermore, the term "improved® used in claims 1, 11, 23, 33, 45, 55, 76 and 97 Is
vague and unclear. It is not clear whether the term “improved™ means an increase or a
decrease, or both. This term leaves the reader in daubt as to the meaning of the

technical feature to which It refers, thersby rendering the definition of the subject-matter
of sald claims unciear (Article 8 PCT).

The definitions of the parametars, the reference bolus subcutaneous administration,
the selective delivery, and the term “improved® are therefore unciear and ambiguous,
thus rendering the scope of the claimed subject-matter unclear {Article 8 PCT), and
furthermore lack sufficient disclosure in the deecription (Article 5 PCT). Consequently,
the dssired technical effects as specified in said ciaims 1-107 cannot be verifled by
experimentation and thus do not constitute a testable criterion.

In adition, the following functional statement used in clalms 1, 5-23, 27-45, 49-68, 70-
.87, 91-107 does not enable the ekilled person to determine which technical features are
necessary to perform the stated function: "hydrophobie dopamine agonist”. The feature
"dopamine agonist® does not provide instructions which are suificlently clear for an
expert to reduce them to practice without undue burden. The result Is not one which
can be verified directly and positively by tests adequately specified in the deacription.
Moreover, the term "hydrophobic” Is vague and unciear and lsaves the reader In doubt
as to the meaning of the technical feature to which it refers, thereby rendering the
definition of the subject-matter of sald claims unciear (Article 8 PCT).

2.2 The Intemational search report has not been established for part of the clalms 1-
107.

2.3 Consequently the examination has only been carried out for those part of the claims
which appear to be clear, supported and disclosed (Article 34(4)(a)(il) PCT).

Form PCT/Beparats Shast400 (Shaet 3) (EPO-Aprt 1997)



\%A

INTERNATIONAL PRELIMINARY intemational epplication No. PCTAUS02/19918
EXAMINATION REPORT - SEPARATE SHEET

feltam V
1. Reference is made to the following documernta:

D1; WO 01 37882 A (ELAN PHARM INC) 31 May 2001 (2001-05-31)
D2: WO 01 13803 A (BOEHRINGER INGELHEIM PHARMA ;BRECHT HANS
MICHAEL (DE)) 1 March 2001 (2001-03-01)

2. Novelty and Inventive step

Furthermore, as far as the application can be clearly understoad, the subject-matter of
independent clalma 1, 22, 44, 08, 87 is not new In the sense of Article 33(2) PCT. The
subject-matter of claims 1, 22, 44, 68 and 87 Is understood to concem a method for
systemic administration of a hydrophobic dopamine agoniat to a mammal, the method
comprising delivering the dopamine agoniet to the dermis of the mammal

The document D1 discloses (the references In parenthasss applying to this document):
Intradermal administration of the hydrophobic dopamine agoniet fencidopam (see page
2, lines 25-24, page 7, lines 13-16, and page 8, Ines 13-17. The subject-matter of
Independent claime 1, 22, 44, 68, and 57 Is therefore not new Article 33(2) PCT.

The document D2 discioses (the referances in parentheses applying to this document):
a transdermal plaster with the dopamine agonist (R)-6,8-dihydro-5-(methylamino)-4H-
Imidazo[4,5-{]-quinokne-2(1H)-one (see page 4, paragraph 4, page 4, last paragraph -
page 5, paragraph 2, page 5, last paragraph - page 6, paragraph 1, claime 1, 11, 12, 25
and 28). Transdermal adminietration is understood as being a method for selectively

delivering a compound to the dermis. The subject-matter of independent claims 1, 22,
44, 68, and 87 Is therefore not new Article 33(2) PCT.

it should be noted that subject-matter that Is not novel, cannot be coneldered to be
inventive either. Therefore, the subject-matter of independent claims 1, 22, 44, 66, and
87 does nat Involve an inventive step In the sense of Article 33(3) PCT.

Dependent claims 2-21, 23-43, 45-65, 67-88, 88-107 do not appear o contain any ad-
ditional features which, in combination with the features of any claim to which they
refer, meat the requirements of the PCT with respect to novelty and/or inventive step
(Articles 33(2) and 33(3) PCT). The reasons therefor are that the additional features of
the said claims are either directly known from documents D1 and D2, orare a

Form PCT/Ssparaie Shesi/400 (Sheet 4) (EPO-Aprll 1907)



INTERNATIONAL PRELIMINARY inmational spplication No.  PCTAJS02/19918
EXAMINATION REPORT - SEPARATE SHEET

combination of features ocbvious to the man skilled in the art in consideration of the

disclosure of the prior art named in the present proceedings, or they concam only minor
modifications which lie within the narmal practice of the man sidlled in the art.

8. For the assesament of the present claima 1-107 on the question whether they are
Industrially appiicable, no unified criteria exist in the PCT Contracting States. The
patentabiity can also be dependent upon the formulation of the claims. The EPO, for
example, does not recognize as industrially applicable the subject-matter of claima to
the use of a compound in medical treatment, but may allow, however, claims to a
known compound for first use in medical treatment and the use of such a compound for
the manufacture of a medicament for a new medical treatment.

4. Further remarks

The embodiment of the invention described in example t and shown in table 4 does
not fall within the acope of the claims. The C,_, T.., and AUC of intradermal
administration do not appear to be significantly different from the G, T, @and AUC of
a subcutaneous bolus Injection. Moreover, on page 30, paragraph 67 it Is stated that
*"Analysis of the data by Heterogenelty of Regreasion analysis revealed that values
obtained following administration to the dermis [...] were [...] different from values
obtained following subcutaneous administration”. This inconsistency between the
claims and the description leads to doubt conceming the matter for which protection Is
sought, thereby rendering the claima unclear {(Article 8 PCT).
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1.  Amethod for systemio administration of s hydrophobic dopamine
agonist having s logP of sbout 1.5 or groater to a mammal, the method comprising
delivering the dopamine agonist by botus injestion to the dermis of the mammal,
wherein incressed systemic sheorption is produced as campared to sbeorption
produced upon dalivering the dopamine agonist subcutaneoualy by bolus injection.

2 The method of clajm 1 wherein the dopamine sgonist is as set fowth in
formula (T
I‘I

R

e

() or pharmacontically acoeptable salis thereof, wherein

R', R? and R? aro the same or different and are ¥, C).¢ alky! (cptionally phoayl
m%wCMCCqucmn’i-u
sbove and R and R? are cyclized with the sttached N stom to form
Pycrolidiny, pipecidiny], moepholingl, 4-methytpiperssinyt or imidezolyl
groups;

X is H, F, C\, Br, 1, OH, C. alky or alkoxy, CN, carboxamide, earboxyl or
(Ch-s alkyf)carbony; '

A is CH, CHa, CHF, CHCI, CHBr, CHI, CHCH,, C=0, C=8, CS8CH,, C=NH,
CNHz, CNHCH,, CNHCOOCH,, CNHCN, S0; or N;

B is CH, CHa,, CHF, CHC], CHBr, CHI, C=0, N, NH or NCH;, snd n is 0 or
1; and .

.-'.31.1 rea

A
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D 4 CH, CB;, CHF, CHC], CHE, CHI, 0=0, O, N, NH or NCH; sad 015 0
or 1, and where == is 2 single or douhle bond,
with the provisos that
(1) when n s 0, and A is CHa, CB-(halogos) where halogen is definad
sbove, CHCHy, C=0, C=8, C=H, 50;;

then D is CH;, CH-(halogm) where halogen is ss defined above, C=0,
O, NH, N-CH;;
(D) whenn is 0, and

A is CH, C-8CH,, C-NH,, C-NHCH,, C-NHCOOCH;, C-NHCN, N;

DaCHN;
() whennis 1, and
A is CHy, CE-(halogen) where halogen s as defined sbove, CHOH,,
C=0, O=8, C=NH, 30y; snd
B ls CH, CH-(halogen) where halogen is as defined sbove, C=0, NH,
N-CFs; fhen '
D is Cits, C~0, O, NH, N-CHy;
(4)whennis 1, snd
A is CH, C-SCHy, C-NH,, C-NHCHj, C-NHCOOCH;, C-NHCN, N; sud
B is CH, N; than
D is CHy, C<0, O, NH, N-CH;;
(5) whennis 1, and
A is CHy, CHCHy, C=0, O=8, C=NH, SO, and
BisCH, N; then

D is CH, N; and pharmacoutically acceptabls salts thereof to the human,




‘

3.  Thomethod of claim 2 wherein the dopamine agonist is (X)-5,6-
dilxydo-5-(metirylamino)-4H-imidazo{4,5-{f]-quinoline-2(1 H)-Grione or
phsmaceutically soocptahlo salt theroof.

4  Themothod of claim 2 wherein the dopamine sgonist is (R)-5,6-
ditiydro-5-(metirylamino)-4F-imidazof4,5-{}-quinolin-2(1H)-ons o
pharmacentioally acosptable sell thereof,

5. Thomethod of claim 1 whercin the bolus sbcutaeous injection Js

doliverad in not more than 10 mintes,

6. The mathod of claim 5 wherein the bolus suboutaneous injection s
dalivered in not more than 2 minctes.

1. The method of claim 1 whereln the hydrophobic dopaning agonist is
delivered to the dermis in not more than 10 minotes. .

8.  The method of claim 7 wherain the hydrophobic dopamine agonist is
dalivered to the decmis in not more than 2 minaies.

9.  The mothod of claim 1 whesin the hydrophobic dopemine agoolst s
delivered %o tho dermis by repested bolus igjection.

10. The meihod of claim 1 wherein st least one pharmacokinetic parameter
is improved upon delivery of the dopamine agonist to the dermis as compared to the
same pharmacokinetic perameter upon delivexing the dopamine sgonist
subcutancously by bolus injection.

1.  Themethod of clsim 10, wharein the improved pharmacokinstic
purameter comprises increased bicavailability of the dopemine agonist.

12.  Themethod of claim 10, wharein the impeoved phermacokinetic
parameter counprises 8 decrease in T




13, Themethod of claim 10, wharein the improved pharmscokinetis
paramater comprises s inoronse in Cow,

14.  Thomethod of claim 10, wherein the improved pharmscokinetic
pammmoter compriscs s docroase in Tyg.

15,  The method of claim 1 wherein the delivesing is throngh s cotaneous
micropors crosted by acy solid projection, electromotive force, thermal energy or gas
‘ballistica.

lﬁl. ‘The method of claim 15 wherein the delivering is through af lesst one
hollow needle.

17. The method of claim 16 wherein the at Jeast one hollow neadla
comprives sn aray of microneodles.

18.  The method of alaim 17 wherein the dopamine agoniat is delivered by
infission pump, plezosloctric pamp, electromative pump, electramagnetic pump,
Balleville apring, lonsophoresls, or sonophoresis.

19. Thomethod of claim 1 wherein the hydropkobic dopamine agonist hes
" aJogP of sbout 2.0 or groster.

20, Themethod of claim 1 whersin the dopamine agonist is in the frm of
nsnopartioles or nanocrysisle.

2. A method fixr sdministration of a hydrophobic dopamine agonist
having 8 logP of sbout 1.5 or groater to a mammal, the method comprising selectively
delivering the dopamine agonist by bolus injection to the dermis of the mammasl to
obtain systemic sbsorption of the dopamins agonist from the dermis.

22, Themethod of clsim 21 wharein increased systemic sbsarption of the
dopamine agonist is produced upon delivering the dopamine agonist to the dormis by




hhw-emdbﬁphphdmmum
agonist ssbcutansously by bolus injection.

23. The method of claim 22 wherein the dopamine agonist is as set forth in
formmis (I):
I'
~

R*

o

() or pharsnacentically accapishle saits thereof, whersin

R', R? and R’ aro tha ssme or difforent and are H, C,4 alkyl (optionally phenyl
ssbutituted), Cs.s alkeny or alkynyl or Cs. 0 cycloalkyl, or wharo R is a8
shove and R’ snd R? sre cyolised with the sttached N atom to foem
pysrolidiny), plperidinyl, morpholinyl, 4-methyipiparasinyl or imidesnlyl
Foups;

X is H, B, C1, Bx, I, OH, C;.¢ alkyl or alleoxy, CN, carboxamide, carbexy! or
(C1¢ alkyl)carbonyl; _

A is CH, CH,, CHF, CHC], CHBr, CHI, CHCH;, C=0, C=8, C8CH,, C=NH,
CNH;, CNECH;, CNHCOOCH;, CNHCN, 80, ar N;

B is CH, CH,, CHF, CHCl, CHBr, CHI, C=0, N, NH or NCH;, sd n is 0 or
1; and

D is CH, CHy, CHF, CHC, CHBr, CHI, O=0, O, N, NH or NCH; sad 1 is 0
or 1, and where =13 ¢ single ar doublo bond,

with tho provisos that:

(1) when 1 is 0, and A is CHa, CH-(halogen) where halogen is defined




above, CHCHj, C=0, C-8, C=NH, 80z _
then D is CH,, CB-(halogen) where helogen is as defined above, C=O,
O, NH, N-CHy;
() whenn is 0, and

A s CH, C-SCHs, CNHy, C-NHCH,, C-NHCOOCH,, C-NHCN, N;

DisCH, N,
(F)whennis1,nd
A ia CHj, CH-(halogen) where halogen is as dafined sbove, CHCH,
C=0, C=8, C=NH, 30;; and
B is CHj, CH-(halogen) where halogen is as defined above, C=0, NH,
N-CHy; thea
D is CHy, C=0, O, NH, N-CH;
(4)whannis 1, and
A is CH, C-SCHy, C-NH,, C-NHCH,, C-NECOOCH,, C-NHCN, N; and
BisCH,N; then
D is CH,, C=0, O, NH, N-Cth;
(5) whennis 1, snd
A is CH;, CHCH;, O=0, C-8, C=NH, 503, snd
Bis CH,N; than
D is CH, N; snd pharmaceutically aocoptable salts thereof to the luman.
A4, ﬁwamnmmmwhmﬁ_
dihydro-5-(methylsmino)-4H-imidesc{4,5-{f}-quinoline-2({1H)-thione or »
pharmacautically acceptable salt thereof.

C-1% .--.'wu:"ri'.-1 TR Yy -




25. Themathod of claim 23 wherein the dopamine agonist is (K)-5,6-
dibrydro-5-(mettrylamine)-4H-imidazof4,5-{f]-quinolin-2(1H)-one or &
pharmaceatioally acceptabls salt thereof

26.  Tha method of claim 22 wherein the balns suboutancous injection is
deliverad in not more than 10 mimutes.

27.  The method of claim 26 whaein the bohs suboutansous injestion is
daliverod in not more than 2 minntes. '

2.  Thomethod of claim 22 wharein the hrydrophohic dopamine agonist is
delivered to the dexmis in not more than 10 minntes.

29.  Themethod of clsim 28 whersin the hydrophobic doparming agonist is
delivered to the dermis in not move then 2 mimtes,

30. The method of claim 22 wherein the hydrophobic dopamine agonist is
delivered to the dermis by repested bolus injection.

31.  Thomethod of claim 22 wherein at least ane pharmacokinetic
parmeter is ingroved apon delivery of the dopantine agonist to the dermis as
compared {0 the same pharmacokinetic parsmeter upon delivering the dopamins
agonist subcutanecnaly by bolns injection.

32.  The method of claim 31, whorein Gie improved pharmacokinetic
paremeter comprises increased bloavailability of the dopamins agomiat.

33.  The method of clsim 31, whercin fhe improved pharmacokinstic
parumeoter comprises g decresse in T

34.  Thomethod of ciaim 31, wherein tho improved phanmacakinetic
peramaeter comprises an increass in Cow.

35.  The method of claim 31, wherein the improved pharmscokinetic
paramster comprises a decreass in Ty,

22008-2003i
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36.  The method of clsim 23 wherein the defivering is through & cutanecus —_
micropore crested by any solid projection, electromotive force, thermal energy or gas L

ballistics,

37.  Themethod of claim 22 wherein the delivering is throngh et loast ane
hollow neadle.

38. Tho method of claim 37 wharein the st lesst ane hollow needle
compxises sn mrey of micronsedles.

35. Thomethod of claim 37 whereln the dopamine sgonist is delivered by
infusion pump, plesoclectric puop, elsotromotive pump, dlsctramagoetio pumsp,
Belleville spring, lomtophoresia, or scnophoreals.

40.  The method of claim 22 wherein the ydrophobic dopamine agoniat
has a JogP of sbout 2.0 or greater.

41. The method of claim 22 whersin the dopamine agonist is in the forma of
nanoparticles or nanocrystals.

€. Amethod for administration of s iydrophoble dopamine agonint bave
a logP of sbout 1.5 or grester to a manwmal, the method comprising sclectively
delivering the dopamine sgonist by bolus injection to the decmis of the maramal
whexein systemic sbsorption of the dopemine agonist from the dermis is'obtained.

4. Thomethod of claim 42 wharein incressed systemic sbeorption of the
dopamine agonist is produoced upon delivering the dopamine agonist by bolus
injection to the dermis as compared to shexeption produced upon delivering the
dopamine sgonist suboutaneously by bolns injection.

4. The method of claim 43 wherein the dopamine agoniat is as set foxth in
formmia (T):
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() or pharmacenticaily acceptable satts thareof, wheroin

', R and R’ are the sems or different nd are H, C, .4 alkyl (optionally phenyl
substituted), Cy.s alkextyl or alkynyl or Cy.je cycloalkyl, or where R* is s
sbove and Rt' and R? are cyclizad with the sttached N atom to foxm
pymolidinyl, piperidinyl, morpholinyl, 4-methyipipeexioy! or imidazolyl
groups;

XisH,F, G, Br, ], OH, C;.¢ Alkyl or alicoxy, CN, omboxamide, oxthaxyl or
(Crs alkylycarbonyl;

A is CH, CH,, CHF, CHC3, CHBr, CHI, CHCH,, C~0, C=3, CSCH,, C=NH,
CNH,;, CNHCH,, CNECOOCH,, CNHCN, 80; or N;

B is CH, CH,, CHF, CHCl, CHBEr, CHI, C~Q, N, NH or NCH,, snd n is 0 oc
1; and

D is CH, CH;, CHF, CHCY, CHBy, CHI, O=0, O, N, NH or NCli; sad n 1s 0
or 1, and wheve = is a singls or doubls band,

with the proviaos that:

(1) when 1 is 0, and A Ia CH;, CH-(halogan) where halogen is defined

MCECE;.d-0.0-ﬂ.O-NH.SO;;

then D is CH;, CHi-(halogen) where halogmn is as defined above, C=O,

O, NH, N-CHy,

(2) whea n is O, and

A is CH, C-SCH,, C-NH;, C-NHCH,, C-NHCOOCH), C-NHCN, N;




0O

DisCH N
@ vwhmnis1,nd

A is CH;, CH-(halogen) whare halogen is as defined sbove, CHCH,,
C~0, C~8, C~NH, 505 and
B is CHy, CH-(halogen) whare halogen is as defined sbove, C-0, NH,
N-CHj; then
D is CHj, O=0, O, NH, N-CH;;
(4) whenn is 1, and
A is CH, C-3CH,, C-NH,, C-NHCH,, C-NHCOOCH,;, C-NHCN, N; and
B is CH, N; then
D s CHj, C=0, O, NH, N-CHy;
() wheanis t, and
A is CH,, CHCH;, C=0, O=8, C=NH, S0;, and
B is CH, N; then
D is CH, N; and phasmaceutically acceptable suite thereof to the buman.

45. Themethod of claim 44 wharein the dopamine agonist is (R)-5,6-
dihydro-S-{methylamino)-4H-imidazof4,5-{/}-quinoline-2(t H)-thione or
phammaceutically scceptable salt thereof.

46.  The method of claim 44 whercin the dopamine agoniat is (X)-3,6-
dilydro-S-(methylamine)-4H-imidazo{4,5-{/}uinolin-2(1H)-one or a
pharmaceticaily acoaptable st thereof. _

47. The method of claim 43 wherein the bolus subcutaneous injection is
delivered in not more than 10 mirmtes.

11l




48. The mathod of clsim 47 wherein the boius subcutsncous injection is
delivered in not more than 2 minutes.

49. The method of claim 43 wherein the krydrophobic dopamine sgonist fa
delivered to e dermis in not more than 10 mimtes.

30. Themethod of claim 49 wherein fhe hydrophobic dopamine agenist is
delivered to the dermis in not move than 2 minutes.

51. The method of claim 43 wherein the hydrophobic dopamine agonist is
delivered to the dexmia by repestad boing injection.

52 The method of olaim 43 whovein et loast ans pharmacckinetic
peramaetes is improved upon delivery of the dopamine agonist to the demis es
cotupared to the same pharmacokinetis parameter upon delivering the dopamine
sgeniat scbcutaneculy by botosinjocic.

$3.  Themefhod of cisim 52, wherein the improved pharmscokinetic
peremeter compriscs increased bicavailability of the dopaming agonist.

54, Tho mefhod of claim 52, whersin the timpeoved pharmanciinatic
parzmober compises & decrease in Tog

§5. Thomathod of claim 52, wherein the improved phermacokinetic
perameter comprises m increase in Cog.

56. The method of claim 52, wherein the improved pharmacokinetie
parmmeoter comprises & docronse in Tig.

57.  Themethod of claim 43 wherein the delivering is through & cutencous
micropare created by any solid projection, electramotive force, tharmal energy or gas
ballisticn.

58.  The method of claim 43 whereln tho delivering is through st loast one
hollow needis.
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59, Themethod of claim 58 whereln the at lesst one hollow noedle
comprises an srray of micronsedles.

60. The method of claim 58 wherein the dopmmine agonist is delivered by
Ballovi61Tle spring, fontophoresis, or squophareals.

6l. The method of claim 43 wherein the hydrophobic dopamine agonist
has a logP of sbout 2.0 or groater.

62. mm«m«mumwuumua
nanopmticles or nanocrystals.

63. A method for administration of & hydrophohic dopamine agonist
having a logP of sbout 1.5 or grester o & mamnal, the method comprising selectivaly
dalivering the dopamine agonist by bolus injection to the dermis of the mammal to
m-m;mwmqm-mmé_m
s substantially shorter T and/or s substantially shorter Ty, and/or & substeatially
greater K, as compared to that produced opon bolus subcutaneous administration of
the dopamine agonist at en identical dosa.

64. Thomethod of claim 63 whesein the dopamine agonist is as set forth in
focemala, (1):
Ii
~,
A"
o

>

(1) or pharmacentically accoptable salty thereof, wherein
R', R and R are the same or differont and are H, C, 4 alky} (cpticnally phenyl




substituted), Ca.s alkmy! or alkyzyt or Cy.ig cycloalkyl, or where R is as
sbove and ' and B are cyolizod with the sttached N atom to form
pyerolidinyl, pipedinyl, morpholinyl, 4-methylpipersziny! or imidazolyl
groups;

Xis H, F, G, Br, ], OH, Cy4 alkyl or alkoxy, CN, carboxamids, carboxyl o
(Crs alkyDearbonyl;

A s CH, CH,, CHF, CHCI, CHBx, CHI, CHCH,, C~0, C=8, C3CH;, C=NH,
CNHj, CNHCH,, CNHCOOCH,, CNHCN, 50; ot N;
B is CH, CH,, CHF, CHCl, CHByr, CHI, C=0, N, NH ar NCHy, and n is O or
1; and . ’
D is CH, CH,, CHF, CHCI, CHREr, CHI, C~0, O, N, NH or NCHy; snd n is 0 .
or 1, and whero = is & single ar doubls bond,
with the provisos thst:
(1) when n is 0, and A js CH;, CH-(halogen) where halogen is defined
sbove, CHCH,, C~O, C=8, C-NH, 505;
then D is CH;, CH-(halogen) wherv halogen is as dofined above, C=0,
O, NH, N-CHs;
(D) wheanis 0, and

A is CH, C-3CHj, C-NH,, C-NHCH,, C-NHCOOCH), C-NHCN, N;

DisCH,N;
(3)whenmnis 1,and
A is CHa, CH-(balogen) where halogen is as defined above, CHCH;,
C=0, C~8, C~NH, 80;; and
B is CHj, CH-(halogen) where halogen is as defined sbove, =0, NH,




M

K
D is CH,, C~0, O, NH, N-CH;; m
(©whennis1, md

A is CH, C-SCH,, C-NH;, C-NECH;, C-NHCOOCH,, C-NHCN, N; and
BisCH,N; thm
D 1s CHy, O~0, O, NH, N-CHj;
(S)whennis1,amd
A is CH,, CHCH,, C=0, C-8, C=NH, 30,, ad
BisCH,N; then

D Ia CH, N; and pharmscoutically soceptahis salte thereof to the huenan,

65. Thomethod of clsim 64 wherein the dopamine agonist is (X)-5,6-
dilrydro-S-{methylsemine)-4B-imideso{4,5-4/]-quinoline-2(1 H)-thiono or &
pharmaceutically accepisble salt thareof.

65. The method of claim 64 whersin the dopamine agonist is (X)-5,5-
dibydro-5-(mefhylamino)-4H-imidaxo[4,5-/}-quinolin-2(1H)-cne or &
pharmaccutically acceptable sait thessof,

67. ‘The method of claim 63 wharsein the bolus subcutaneous injection is
dalivered in not more then 10 minates.

68. Thomethod of claim 67 whersin the bolus subcatancous injection is
deliverod in not more than 2 minutes.

69. The mefhod of claim 63 whersin the hydrophobic dopamine agomist is
delivered to the darmis in not more than 10 minutes,

70. Themethod of claim 69 wherein the hydrophobic dopamine agonist is
dolivered to the dermis in not more then 2 minutes.
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doliveyed to the deemis by repested bolus injection.

72. The method of olakm 63 wherein at loast one pharmacokinetic
parameter is inproved upon defivery of the dopamine agonist to the dermis e
compered to the same pharmacokinetic paramater upon dalivering the dopamine
agouist subcutanscusly by bolus injection. _

73.  Thomethod of claim 72, wherein the improved pharmacokinetio
parsmotor comprises inoreased bioaveiability of the dopamine sgonist

74. The method of claim 72, wharein the improved pharmacokinetic
paramster compriscs & doorease in T
| 75. The method of claim 72, wharxin the tmproved phsxmacokinetic
parsmeter comprises an incrosse io Can

76.  The mothod of claim 72, whersin the improved pharmscokinetic
pammeter conyuiscs & docrosss in Ty,

77.  The mwthod of claim 63 wherein the delivering is through a cutsnecns
micropore crested by any solid projestion, electromotive foros, tharmal energy or gas
ballistics.

78.  The method of clsim 63 wherein the delivering is through at lesst cus
bollow ncedle.

79.  Tho mwthod of claim 78 wherein the st least one hollow neodle
comprises an sxray of microncodlss.

80. The method of olsim 78 whesein the dopanine agonist is delivered by
Belleville spring, jontophoresis, or sonophoresis.
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8. The method of claim 63 whorvia the kydrophobic dopaming agonist
has a JogP of sbout 2.0 or groater.

82 Thomethod of claim 63 whevein the doparine agooist is in the foxm of
nanoparticles or nanocrystals.

3. A method for adminisiration of & lydrophobioc dopamine agonist
having a logP of shout 1.5 or groster to s mammal, the method comprising selectively
delivering the dopamine agonist by bolns injection to the denmis of the manmmal
wherein » substantially higher bioavailability and/or s substantially highar Co, snd/or
s subsinatisily shoster Ty and/or a substamitially shorter Tiy, snd/or & substantially
grester K, is produced as compered to that produced upon bolus swbcutansons
administration of the dopamine agonist st an identicsl dose.

84. Tho method of claim &3 whessin the dopantine agonist is as set forth in
formmla (T):

(1) or pharmacentically acceptable salts therenf, wherein
', B and R* are the same or differant snd are H, C).¢ alky! (optionally phesryl
substitnted), Cy.s alkenyt of slkynyl or Cy.o oycloalkyl, or whero R’ is as
above and R' mnd R? aze cyclized with the attachod N stom to form
pyolidingl, piparidinyl, morpholiuyl, 4-methyipiperacinyl or imidezolyl
Broups;

XisH, F, Cl, B, I, OH, C;.4 aky! or alknxy, CN, carbaxemnide, carboxyl or

17,




(Cr¢ alkcyDombonyl;

A ls CH, CH,, CHF, CBC], CHBr, CHI, CHCH,, C=0, C-8, C8CH,, C~NH,
CNH, CNHCH;, CNBCOOCH, CNHCN, 50; arN;

Bia CH, CHa, CHF, CHCL, CHEX, CHI, C=0, N, NH or NCE, and n s O or
1;and

Dis CH, CHa, CHF, CHCY, CHBx, CHI, C=0, O, N, NH or NCH;; and n ia 0
or 1, and where “= js a single or double bond,

with the provisos that:

(1) when n s 0, mnd A is CH, CH-(helogen) whars halogen is defiusd
sbove, CHCH,, C=0, C-8, C-NH, 80;;

then D is CHy, CH-(balogen) where halogen is ss defined sbave, C=0,
O, NH, N-CH»;

@) whennis 0, and

A is CH, C-SCHj, C-NH,, C-NHCH,, C-NHCOOCH;, C-NHCN, N;

DisCH,N;
(Awhnisl,d
A is CH;, CH-(halogon) where halogen is as defined above, CHCHy,
C=0, C=8, C=NH, 50;; and
B is CH; CH-(halogen) where halogen is as defined above, C=0, NH,
N-CHj; then
D is CHa, C~0, O, NH, N-CH;;
(4) whennis 1, and

A Is CH, C-3CH,, C-NH,, C-NHCH,, C-NHCOOCH,, C-NHCN, N; snd
BisCH,N; then
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D is CHa, O=0, O, N, N-CHj;

(S)wheanial, and m
A is CH,, CHCH,, C=O, C=8, C=NH, 803, snd

B is CH, N; then
D is CH, N; and phermacentically sccoptabls salts theveof to the Iuzosn.

85. 'Thomethod of claim 84 wherein the dopamins agonist is (R)-5,6-
dilxydro-$-(methylaming)-4H-imidszo{4,5-{/}-quinciine-2(1H)-thione or
pharmaceutically scceptablo salt theroof.

6.  Thomethod of claim 84 wherein the dopaming sgomiat is (X)-5,6-
dihydro-5-(methylaming)-4H-imidszo]4,5-/}-quinolin-2(1H)-cne or a
pharmaceutically acceptable salt thareof.

87. Thomethod of claim 83 whercin the bolns subcutancous injoction is
delivered in not more than 10 mingtes,

88.  The mathod of claim 87 wharein the bolus subcutaneous Injection is .

delivered in not more than 2 minutes,

89. Themethod of clxim 83 whersin the hydrophobic dopamine agotist is
delivered to the dermis in not more than 10 minutes.

90.  The method of claim 89 wherein the hydrophobic dopamine agoniat is
deliverad to the dermis in not more than 2 mimutes,

91.  Themethod of claim 83 wherein the hydophobic dopamins agonist is
delivered to the dermis by repested bohus injection.

92.  Themethod of clsim &3 wherein at least one pharmacokinetic
psrameter is irmproved upon delivery of the dopamine agonist to the dermis as
compared o the same pharmacckinetic paramster upon delivering the dopamine
agonist subcutancoualy by bolus injection.




93. The method of claim 92, whevein the improved phermacokinetic
parumeter comprises increased biouvailability of the dopemine agonist.

94.  The method of claim 92, whercin the improved pharmacokinetic
peramoter comprises & docronse In Toe

95. The method of claim 92, whersin the improved pharmacokinetic
parameter comprises an incresse in Copy.

96. ‘The method of claim 92, wherein the improved pharmacokinetic
parameter comprisos & docrease in Ty,

97.  The method of claim 83 wherein the delivering is through s cataneous
micropore crested by any solid projection, electramotive fiwce, tharmal encrgy or gas
ballistics.

98. Themethod of claim 53 wherein the delivering is throngh at least ome
hollow ncedla. '

99. The method of clsim 93 whorein the at lesst one hollow needls
compriscs mn aymy of microneedlex.

100. The method of clxim 98 wherein the dopamine agonist is deliverad by
infuslon pump, plezoelsotric punyp, electromotive pump, cloctramagnetis pump,
Belleville spring, ionfophoresis, or sonophoresis.

101. The method of claim 83 whervin the hydrophobic dopamine sgonist
has & logP of about 2.0 ar greater.

102 The method of clsim 83 wherein the dopamine agouist is in the foxm of
nanoparticles or nanocrystala,

O aem () B |
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TRATADO DE COOPERACION DE PATENTES

Daln
AUTORIDAD INTERNACIONAL DE EXAMEN PRELIMINAR

Para: . PCT

Holland, Donald R.
HARNESS, DICKEY & MERCE PL.C.

7700 Bonhomme Avenus, Sulis 400
St. Louls, Missouri 83105
ETATS-UNIS D'AMERIQUE

NOTIFICACION DE LA TRANSMISION
DEL REPORTE INTERNACIONAL DE
EXAMEN PRELIMINAR

(Ragia 71.1 dal PCT)

Fachg de presentacién
(dlaAmes/afo) 01.12.2003

Referancia dal archivo del solicitants o agenta

67045-023P0B NOTIRCACION IMPORTANTE

Solicitud Intemacional No.  Fecha de presantacidn inamacionsl  Facha de priorkiad {dis/mesic)
PCTAUSO2/10818 24.08.2002 29.08.2001

Solicitants

PHARMACIA CORPORATION

1.

El soliciunts ea notificado por la prasants, que esta Autoridad Intsmacional de Examen Prefiminar
tmnsmits con la misma el reporte intamaclonal de examen preliminar y sus anexos, &l hay aiguno,
establacidos en la solicitud intemnacional.

Una copls del mporte y sus anexos, 8l hay siguno, esth slendo franamitido a la Oficina
Internacional para su comunicaciin a todas las oficinas alegiday,

Cuando ssa requarido por siguna de las oficinas siegides, la Oficina Intemacional preparard una
traduccién al Ingiés del reports (pero no de alguno de los enexos), y tansmitind dicha educcidn a
asas oficings.

E! salicitunis debs entrar a la fase necional antes de que cads oficing elegida realice clarios actos
(presentacién da teducciones y pago de derachos nacionaies) dentro de 30 mesas a pariir de la
fecha de prioridad (o despuds en aigunes oficines) (srticulo 38{(1)) (wiass tamblén sl recordatordo
arviado por ia Oficina Intamacional con e forma del PCTAB/301).

Cuando una traduccidn de la solickud internacional daba ser provista a una aficine slegiia, la
traduccion dabe corener una traduccion de cuaiquiera de los anaxos dal reports imamacions! de
wamen prelimines. Es resporsabiided dsl solichanis, prspamr y proveer diche traduccidn
directaments a cade oficing slegida interaaada.

Para mis detalles scbre los limiias de Sempo splicabies y requisiios de as oficinas ologidas,
véasa el volumen 1l da la guis dal PCT del solickants.

So llama la atencion del soiicitanis respacio al articulo 33(3), que seflala qua los critarics de paso
novadoso y de Innovecion y la aplicacién Industrial descritos en el erticulo 33(2) a (4), sirven sbio
pam los proplsitos del axamen prefiminar intemacional, ¥ que “cusiquisr Estado contrayents
puade splicar criterios edicionalas y diforeritss pare los propdsiios de decidir al, on ese Estado, las
invenciones reclamadas son patantables o no™ (viass tamblén el articuo 27(5)). Dichos critarios
adicionales pusden relacionarse, por ejémplo, con emncionss de patentablidad, requiskos parm
pemitir la descripcién, claridad y apoyo de ias relvindicacionss.

Nombre y direcciin da comeo de la Funclonario sutorizado
aulorkiad inlernacionsl ds axaman preliminar

Oficina Europea da Paterttes - P.B.5518 Patentiean 2 Rossl, C
NL-2280 HV Rjswik — Pays Das

Tel. +31 70 340 - 2040 Tx: 31 651 eponl Tel. +31 70 340-3322

Fex: +31 70 340 - 3018
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TRATADO DE COOPERACION DE PATENTES

PCT
REPORTE INTERNACIONAL DE EXAMEN PRELIMINAR

(articulo 36 y regla 70 del PCT)

Rafarencia del archivo del solickants o agants

67845-023P0B PARA ACCION ADICIONAL
Véase la notificacin de la tranemigién
dal reporte intemacional de aamen
preiiminar (forma del PCTAPEA/418)

Solicitud intemacional No.  Fecha de presentacidn intemacional  Datos de prioridad (dfanes/aio)

PCTAIG02/18018 24.08.2002 20.06.2001
Claafficacién de Patents Intermacional (IPC) o dasificaciém nacional e IPC
AB1MSM158

Solicitants

PHARMACIA CORPORATION

1. Esie reporte inlemacional de examen prellminer ha sido preparado por esta Autoridad
Intemacional de Examen Praliminar, y es imnsmitido al solicitante de acuerdo al
articulo 38.

2. Ests REPORTE consista de un tolal de 8 hojas, incluyando eata hoja.
@ Este reporte va acompafiado tambldn de ANEXOS, as decir, hojas de la deacripcidn,
reivindicaclones y/o dibujos que han sido enmendados y son la base da este reports,
yAu hojes que contienen reclificaciones hechas antes que las realtades por esta
:aujlgrgahdcgnvhu la regla 70.18 y la saccién 807 de ias Instrucciones administretivas
Estos anaxos consisten de un total de 18 hojas.

3. Este reporte contiene indicacionas que sa refiaren a los sigulentes ftema:
| © Basedelaopinién
I O Priorided
Il @ Ninguna formulacién de opinién con reapecto al paso novedoso y de Innovadidn
y la aplicacién Industriel
IV 0O Falta ds unidad de la invencidn
V @ Enunclado razonado bejo I regla 88.2{a){Il} con respecto al paso novedosc y de
innovacidn y la splicacidn Industrial, citaa y explicaciones que sustentan dicho
enunciado
VI 0O Clertoa documentos citados
Vil O Clerios defectos en Ia solficitud Intemacional
VIl O Ciertas observacionss an la solicitud Intamacional

Fecha de presentacion de la demanda Facha de terminacion de este reporte

15.01.2003 01.12.2003

Nombre y direccién de correo de la Funcionario autorizado
autoridad Intermnacional de examen praliminar

Oficina Europea de Patentes - P.B.5818 Patentiaan 2 Marttin, E
NL-2280 HV Rijswik — Pays Bas

Tel. +31 70 340 - 2040 Tx: 31 851 epo ni Tel. +31 70 340-2862

Fax +31 70 340 - 3018
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REP RTE INTERNACI NAL
DE EXAMEN PRELIMINAR Solictud Intemecional No. PCT/US02/19918

|. Base del reparte

1.

Con respecio a los elemenios de la solicitud Internacional (las hojas de reempiazo que
se han provisto & fa oficine recaplora en respuesta & une invitacin bajo ol articulo 14,
son referidas en aste reporis como “presentadas originaiments” y no se anexan & esle
reporte, puesto que no contlenen enmiendas (reglas 70.18 y 70.17)):

Descripcion, paginas
1a32 como se presentaron originaimente

Relvindicaciones, nGmeros
1a102 recibidas el dia 22.00.2003
con |a carta del 19.09.2003

Con respecto al idioma, todos loa elamentos indicados anteriormenta eran asequibles o
fueron provistos a esta autorkiad en al idioma en al que la solictud imemacional se
prasantd, a menos que & indicara de otra manera bejo este ftem.

I"Eﬂ:lalomneIermamm eran asaquibles o fueron provisios a esta atoridad an el siguiente
, que es:

O o idoma de una treduccién provista perms los propdeitos de la bdsquada
internacional (bajo la regla 23.1(b)).

O el idioma de publicacién de la solicitud intamacional (bajo la regla 48.3(b)).

0 el dioma de una traduccién provista para los propdaitos del examen preliminar
Intarnacional (bajo la regla 55.2 y/o 55.3).

Con respecio a cualquisr secuencia de nucledtidos y/o de aminadcikios descrita en la
solicitud intamacional, sl examen preliminar Intemacional se lievd a cabo con basa an
el listado de secuencias:

contenido en la solicitud intemacional an forma eacrita

presentado junto con la solicitud intamacional an forma leglble an computadora
provisto despuds a esta autoridad an forma eacrita

provisto despude a eata autoridad en forma lagible en computadora

Se ha provisto el enunclado de que el listado de secusncias escrito provisto
después, no va mas alld de la descripcidn en la solicitud Intemacional como se

presentd
Se ha provisto o snunciado de que la Informacién registrada en forma legible en
computadora, es idéntica al listado de secuencias escrito qus se ha provisto

Las enmiendas han resultado sn la cancelacién de:

oooon

O ladescripcion, péginas:
O las relvindicaciones, Nos.:
O los dibyjos, hojas:

@ Esta reporis se ha establacido como sl {aigunss de) las enmiendas no se hublaran
:nclllo. _’gu;(st)c; que a8 ha considerado que van mds alld de la descripcitn presantada
regla 70.2(c)).

(cusiquier hoje de reemplazo que comenga dichas enmiendas, deband referirse bajo ol
ftern 1, y deberd anexarse a esie reporis)

Véase hoja sparte
Obsarvaciones adicionales, sl ea necesario.
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REP RTE INTERNACI NAL
DE EXAMEN PRELIMINAR Solidud Intemecional No. PCTAIS02/10918

lil. Ninguna formulacién de opinlén con respecto al paso novedoso y de
innovacion y la aplicacion Industrial

1
- implicar un paso innovador {que serA no obvio) o serd aplicable

Las cuestiones de sl la Invencion reciamada parece ser ncvedosa para

industriaiments, no se han examinado con respecto a:
O la solicitud intemacional completa
® las reivindicadones 1 a 107 (todas en parie)

porque:
@ dicha solicliud Internacional, o dichas relvindicaciones 1 a 107 con
respecto a la aplicacidn Industrial, se refieren a la sigulente materia que no
requiere un examen preliminar Intemacional {(especificar):

viase hoja aparte

@ la descripcldn, las reivindicaclones o loa dibujos (indicar fos elemenios
particulares) o dichas relvindicadones 1 a 107 (todas en parte) son tan
inclertos, que no pudo formarse una opinidn aignificativa {especiiicar):

véase hoja aparte

0O las relvindicaciones, o dichas relvindicaciones 1 a 107 estin
sustentadas tan inadecuadaments por la descripclén, que no pudo
formarse una opinién significativa

O no sa ha establecido el reporte de bisqueda internacional para dichas
reivindicaciones 1 a 107

No puede llevarse a cabo un examen preliminar intemacional significativo

debldo a la falla del listado de secuenclas de nucledtidos y/o de

aminoacidos para cumplir con &l estindar provisto en el anexo C de las
instrucclonas administrativas:

(n] la forma escrita no se ha provisto o no cumple con el estdndar

n} la forma legible en computadora no se ha provisto o no cumple

con el estandar

V. Enunciado razonado bajo el articulo 35{2) con respecto al paso

novedoso y de Innovackin o la aplicacién Industrial, citas y
explicaciones que sustentan dicho snunclado

1.

Enunclado
Innovacion SI: Relvindicaclones

No: Relvindicaciones 1 a 107
Paso novadoso (IS) SI: Relvindicaciones

No: Relvindicaclones 1 a 107
Aplicacion industrial (I1A) SI: Reivindicaclones

No: Ralvindicaciones 1 a 107

2. Clhtas y explicaclones

Véass hola aparte
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REPORTE INTERNACIONAL Sollcitud internacional No. PCT/US02/19918
DE EXAMEN PRELIMINAR - HOJA APARTE

item de rencia |

Las enmiendas preseniadas con la carta con fecha 19-09-
2003, introducen la materia que va més alla del contenido de la solicitud
presentada, contrariamente al articulo 34(2)(b) del PCT. Las enmiendas
concernientes, son las siguientes: reivindicaciones 1, 22 y 43.

La explicacién del solicitante para las enmiendas de {as
reivindicaciones 1, 22 y 43 no pusde aceptarse, ya que el parrafo 50,
oracion final (pagina 23, renglones 29 a 31) no puede funcionar como la
base para las enmiendas de las relvindicaciones 1, 22 y 43. En el parrafo
90, se describe "absorcién incrementada de sustancias Inyectadas en la
dermis’. La materia de las relvindicaciones 1, 22 y 43 difiere de esto,
porque no se describe "absorciéh sistémica incrementada®. La
caracter(stica de absorcién sistdmica incrementada de un agonista de
dopamina hidrofébico que tiene un logP de 1.5 o més después de liberar el
agonista de dopamina mediante inyeccién de bolo a la dermis, no se
describe en la solicitud presentada originaimenta.

Las siguientes enmiendas, no son contraras al articulo
34(2)(b) del PCT: reivindicaciones 19, 21, 45,'63 y 83. La base para “liberar
el agonista de dopamina mediante inyeccién de bolo a la dermis®, "un
agonista de dopamina hidrofébico que tiene un logP de aproximadamente
1.5 o méas® y “un agonista de dopamina hidrofébico que tiene un logP de

alrededor de 2.0 0 méas”, puede encontrarse en las relvindicaciones 1, 7,

\‘°°\
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20, 22, 29, 42, 44, 51, 64, 66, 72, 85 y el parrafo 16 de la solicitud
presentada originaimente.
Se esta llevando a cabo el examen de las relvindicaciones 1 a

107 como se presentaron el 01-04-2003.

Item de referencla il

1. Las reivindicaciones 1 a 107 se refleren a la materia
considerada por esta autoridad que es cubierta por las provisiones de la
regla 67.1(lv) del PCT. En consecuencia, no se formulara opinién alguna
con respacto a la aplicacion industial de la materia de esas
reivindicaciones (articulo 34(4)(a)(i) del PCT).

2. Las relvindicaciones 1 a 107 (todas en parie) no cumplen
con los requisitos del articulo 6 del PCT, porque no se define la materia
para la cual se busca la proteccion.

2.1 Las reivindicaciones 1 a 107 intentan definir la materia en
términos del resultado que se lograra, a saber, "se produce absorcidn
sistémica mejorada en comparacién con la absorcién lograda después de
liberar el agonista de dopamina subcuténeamente mediante inyeccion de
bolo®, o "liberando selectivamente el agonista de dopamina a la dermis®, o
“una biodisponibilidad sustancialmente mayor y/o una Cni sustanciaimente
mayor y/o un Tmax Sustancialments mas corto y/o un pKa sustanclaimente
mayor, en comparacibn con los que se obtienen después de la
administracién subcutanea de bolo del agonista de dopamina a una dosis

idéntica®. Estas caracteristicas no dan instrucciones que sean
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suficientemente claras para que un experto las reduzca a la practica sin
carga indebida.

La descripcion no especifica los métodos experimentales y las
condiciones bajo las cuales debe llevarse a cabo la comparacién con la
administracion subcutdnea de bolo. Ademds, no se especifican pruebas
por las cuales los resultados de la comparacién con la administracién
subcutanea de bolo, o la liberacién selectiva hacia la demmis, pueden
verificarse directa y positivamenta. No se especifica el método de
administracién intradérmica, el método de administracién subcuténea, la
especle, los sujetos, el nUmero de sujetos, el disefio experimental de los
estudios, los métodos de prueba, las condiciones de los estudios y el
método de calculo de los pardmetros. Para los pardmetroé Tmax, Cmax ¥ Tiag:
no se especifica si se determinan en sangre, plasma, orina u otro fluido
corporal. Para el parametro de blodisponibilidad, no se especifica si
significa biodisponibilidad relativa o absoluta. Ademas, la definicion de la
biodisponibilldad dada en la pagina 7, parrafo 18 de la descripcién, no esta
de acuerdo con la definicidn usada en general, debido a que el célculo no
se basa en la dosificacion y el AUC (o depuracién) de una dosis
intravenosa y una dosis extravascular, ni se establece la condicién de que
la depuracién deba continuar slendo constante.

Ademés, es claro a partir de la descripclén de los pamafos 20,
40 a 41 y 43, que las siguientes caracteristicas son esenciales para la

definicién de la invencifn:
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(1) la administracién en la dermis y la administracién en el
sitio de referencia tal como el tejido subcutaneo, implican
la misma cantidad y concentracién de farmaco, asl como
el mismo vehiculo;

{2) la comparaciéon entre la administraclén en la dermis y la
administracién en el sitio de referencla tal como el tejido
subcutdneo, dabe ser al mismo régimen de administracion
en términos de cantidad y volumen por unidad de tiempo;

(3) la profundidad de colocacién de la sustancia en la dermis
debe ser a una profundidad de por lo menos 0.3 mm,
hasta una profundidad no mayor de aproximadamente 2.5
mm;

(4) la Tmax 8 Un valor que representa el iempo para lograr la
concentracién méaxima del compuesto en sangre; y

{5) la Cméax es un valor que representa la concentracién
méxima del compuesto en sangre.

Puesto que las reivindicaciones independientes 1, 22, 44, 66

y 87 no contienen estas caracteristicas, no cumplen con el siguiente
requisito del articulo 6 del PCT tomado en combinacién con la regla 6.3(b)
del PCT, de que toda relvindicacién independiente debe contener fodas las
caracteristicas técnicas esenciales para la definicién de la invencién.

Ademés, el témino “mejorada® que se usa en las

reivindicaciones 1, 11, 23, 33, 45, 55, 76 y 97, es vago e inclerto. No esta

claro si el término "mejorada” significa un incremento o una disminucién, o



10

15

20

25

ambos. Este tdrmino deja al lector con dudas acerca del significado de la
caracteristica técnica a la cual se refiere, haciendo de esta manera que la
definicién de la materia de dichas reivindicaciones, sea incierta (articulo 6
del PCT).

Las definiciones de los par&metros, la referencia a la
administraciéon subcutdnea de bolo, la liberacion selectiva y el término
“mejorada” son por lo tanto inclerios y ambiguos, haclendo de esta manera
que el alcance de la materia reclamada, sea incierto (articulo 6 del PCT), y
carecen ademés de descripcién suficiente en la descripcién (articulo 5 del
PCT). Por consigulente, los efectos técnicos deseados especificados en
dichas relvindicaciones 1 a 107 no pueden verificarse mediante
experimentacién, y de esta manera no constituyen un criterio verificable.

Ademas, el siguiente enunciado funcional usado en las
reivindicaciones 1, 5 a 23, 27 a 45, 49 a 66, 70 a 87 y 91 a 107 no permite
que el experto en la técnica determine qué caracteristicas técnicas son
necesarias para realizar la funclén enunciada: “agonista de dopamina
hidroféblco®. La caracteristica “agonista de dopamina™ no da instrucclones
que sean suficientemente claras para que el experto las reduzca a la
préactica sin carga indebida. El resultado no es uno que pueda verificarse
directa y positivamente mediante pruebas especificadas adecuadamente
en la descripcién. Ademas, el término “hidrofébico® es vago e inclerto, y
deja al lector con dudas acerca del significado de la caracteristica técnica a
la cual se refiere, haciendo de esta manera que la definicion de la materia

de dichas reivindicaciones, sea incleria (articulo 6 del PCT).
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2.2 No se ha establecido el reporte de busqueda intemacional
como parte de las relvindicaciones 1 a 107.

2.3 En consecuencia, el examen s6lo se ha llevado a cabo
para aquellas partes de las reivindicaciones que parecen ser claras,

sustentadas y descritas (articulo 34(4)(a)(li) del PCT).

ltem de referencla V

1. Se hace referencia a los siguientes documentos:

D1: WO 01 37882 A (ELAN PHARM INC), 31 de mayo de
2001.

D2: WO 01 139803 A (BOEHRINGER INGELHEIM PHARMA;
BRECHT HANS MICHAEL (DE)), 1 de marzo de 2001.

2. Paso novedoso y de innovacion

Ademés, en cuanto a la solicliud, puede entenderse
claramente que la materia de las reivindicaciones independientes 1, 22, 44,
66 y 87, no es nueva en el sentido del articulo 33(2) del PCT. Se entlende
que la materia de las reivindicaciones 1, 22, 44, 68 y 87 se refiere a un
método para la administracion sistémica de un agonista de dopamina
hidroféblco a un mamifero, el método comprendiendo liberar el agonista de
dopamina a la dermis del mamifero.

El documento D1 describe (las referencias entre paréntesis se
aplican a este documento). administraciéon intradérmica del agonista de
dopamina hidrofébico fenoldopam (véase la pagina 2, renglones 25 a 24;

pagina 7, renglones 13 a 16, y pagina 8, rengiones 13 a 17. La materia de
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las reivindicaciones independientes 1, 22, 44, 68 y 87, no es por lo tanto
nueva en el sentido del articulo 33(2) del PCT.

El documento D2 describe (las referencias entre paréntesis se
aplican a este documento); un emplasto transdérmico con el agonista de
dopamina (R)-5,6-dihidro-5{metilamino)-4H-Imidazo[4,5-i]-quinolin-2(1H)-
ona (véase la pagina 4, parrafo 4, pagina 4, Gltimo pémafo; pagina 5,
pamrafo 2; péagina 5, Gltimo parrafo; pagina 6, parrafo 1; reivindicaciones 1,
11, 12, 25 y 26). Se entiende que la administracién transdérmica es un
método para liberar selectivamente un compuesto hacla la dermis. La
materia de las relvindicaciones independientes 1, 22, 44, 66 y 87, no es por
lo tanto nueva en el sentido del articulo 33(2) del PCT.

Debe observarse que la materia que no sea novedosa, no
puede considerarse como [nnovadora. Por lo tanto, la materia de las
reivindicaciones independientes 1, 22, 44, 66 y 87, no implica un paso
novedoso en el sentido del articulo 33(3) del PCT.

Las reivindicaciones dependientes 2 a 21, 23 a 43, 45 a 65,
67 a 86 y 88 a 107 no parecen contener caracteristica adicional alguna
que, en combinacién con las caracteristicas de cualquier reivindicacién a la
cual se refieren, cumplen con los requisitos del PCT con respecto a paso
novedoso y de innovacién (articulos 33(2) y 33(3) del PCT). Las razones
son por lo tanto que las caracteristicas adicionales de dichas
reivindicaciones se conocen directamente de los documentos D1 y D2, o
son una combinacién de caracteristicas obvlas para los experios en la

técnica al considerar la descripcién de la técnica anterior nombrada en los
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presentes acontecimientos, 0 se refieren sdlo a modificaciones menores
que estan dentro de la préactica normal de los expertos en la técnica.

3. Para evaluar las presentes reivindicaciones 1 a 107 sobre
la cuestibn de si son industrialmente aplicables, no existen criterios
unificados en los estados. contrayentes del PCT. La patentabilidad puede
depender también de la formulacién de las reivindicaciones. La EPO, por
ejemplo, no reconoce como Industriaimente aplicable la materia de las
reivindicaciones para el uso de un compuesto en el fratamlento médico,
pero puede permitir sin embargo relvindicaciones para un compuesto
conocido para primer uso en el tratamiento médico, y el uso de dicho
compuesto en la fabricacidon de un medicamento para un tratamiento
médico nuevo.

4, Otras observaciones

La modalidad de la invencion descrita en el ejlemplo 1 y
mostrada en el cuadro 4, no estd dentro del alcance de las
reivindicaciones. La Cmnu, 6l Tmex y o AUC de la administracién
intradérmica, no parecen ser significativamente diferentes de la Gy, €l
Tmax Y 8l AUC de una inyeccién subcutdnea de bolo. Ademés, en la pagina
30, parrafo 67, se estableca que “el andlisls de los datos mediante el
andlisis de heterogensidad de regresion, revelé que los valores obtenidos
después de la administracién a la dermis [...] fueron [...] diferentes de los
valores obtenidos después de la administracion subcutdnea®. Esta

inconsistencia entre las reivindicaciones y la descripcién, deja dudas
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5 acerca de la materia para la cual se busca la proteccion, haciendo de esta

manera que las relvindicaciones sean inciertas (articulo 6 del PCT). ’ (
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1.- Un método para la administraciéon sistémica de un agonisﬁvm

de dopamina hidrofébico que tiene un logP de alrededor de 1.5 o mas a un
mamifero, el método caracterizado porque comprende liberar el agonista de
dopamina mediante inyeccién de bolo a la dermis del mamlifero, en donde se
logra absorcidn sistémica incrementada en comparacidon con la absorcién
producida tras liberar el agonista de dopamina subcutAneamente mediante
inyeccién de bolo.

2.- El método de conformidad con la reivindicacion 1,
caracterizado ademés porque el agonista de dopamina es como se describe

en la formula (1):

R1
\
g2
X R?
N
ool
o' 0

o sales farmacéuticamente aceptables del mismo, en donde: R', R? y R? son
iguales o diferentes, y son H, alquilo de Cys (opcionalmente sustituido con
fenilo), alquenilo o alquinilo de Cas o cicloalquilo de Cs.10, 0 en donde R? es
como se definid anteriormente, y R' y R? son ciclizados con el 4tomo de
nitrdgeno unido para formar grupos pirrolidinilo, piperidinilo, morfoliniio, 4-
metilpiperazinilo o imidazolilo; X es H, F, Cl, Br, |, OH, alcoxi o alquilo de Ci.4,

CN, carboxamida, carboxilo o alquilcarbonilo de Cis, A es CH, CHa, CHF,

\ M3
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CHC{, CHBr, CHI, CHCH;, C=0, C=S, CSCH;3, C=NH, CNH;, CNHCH;,,
CNHCOOCH3;, CNHCN, SOz o N; B es CH, CH;, CHF, CHCI, CHBr, CHI,
C=0, N, NH o NCH3; D es CH, CHz, CHF, CHCI, CHBr, CHI, C=0, O, N, NH o
NCH3; ynes 0 6 1, y en donde — es un enlace sencillo o doble enlace, con
las condiciones de que: (1) cuando n es 0 y A es CHz, CH-(halégeno), en
donde halégeno es como se definiéd anteriormente, CHCH3, C=0, C=S, C=NH
o SO, entonces D es CHz, CH-(halégeno), en donde halégeno es como se
defini6 anteriormente, C=0, O, NH 0 N-CHj; (2) cuandones 0 y A es CH, C-
SCHa, C-NHz2, C-NHCH3;, C-NHCOOCHS,, C-NHCN o N, entonces D es CH o
N; (3) cuando n es 1 y A es CH, CH-(halégeno), en donde halégeno es como
se definié anteriormente, CHCH3, C=0, C=S, C=NH o SO,; y B es CH,, CH-
(halégeno), en donde halégeno es como se definié anteriormente, C=0, NH o
N-CHs, entonces D es CHz, C=0, O, NH 0 N-CHj; (4) cuando nes 1 y A es
CHy, C-SCHa, C-NH2, C-NHCH;, C-NHCOOCH;, C-NHCN o N; yBes CHa N,
entonces D es CHy, C=0, O, NH o N-CHj; (5) cuando n es 1 y A es CH,,
CHCHs, C=0, C=S, C=NH 0 SO;, yBes CHo N, entonces Des CHo N; y
sales farmacéuticamente aceptables del mismo, al humano.

3.- El método de conformidad con la meivindicacion 2,
caracterizado ademas porque el agonista de dopamina es (R)-5,6-dihidro-5-
(metilamino)4H-imidazo[4,5-{]-quinolino-2-(1H)-tiona, o una sal
farmacéuticamente aceptable del mismo.

4.- El método de conformidad con la reivindicacion 2,

caracterizado ademéas porque el agonista de dopamina es (R)-5,6-dihidro-5-
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(metilamino)-4H-imidazo[4,5-j]-quinolin-2-(1H)-ona,, 0 una sal
farmacéuticamente aceptable del mismo.

5.- El método de conformidad con la reivindicacién 1,
caracterizado ademés porgue la inyeccién subcutanea de bolo se libera en no
més de 10 minutos.

6.- El método de conformidad con la reivindicacién 5,
caracterizado ademés porgue la inyeccién subcutanea de bolo se libera en no
mas de 2 minutos.

7.- El método de conformidad con la reivindicaciéon 1,
caracterizado ademas porque el agonista de dopamina hidrofébico se libera a
la dermis en no mas de 10 minutos.

8.- El método de conformidad con la reivindicacién 7,
caracterizado ademas porque el agonista de dopamina hidrofébico se libera a
la dermis en no mas de 2 minutos.

8.- El método de conformidad con la reivindicacién 1,
caracterizado ademas porque el agonista de dopamina hidrofébico se libera a
la dermis mediante inyeccidn de bolo repetida.

10.- El método de conformidad con la reivindicacién 1,
caracterizado ademas porque por [0 menos un parametro famacocinético se
mejora tras liberar el agonista de dopamina a la dermis en comparacién con el
mismo pardmetro farmacocinético tras liberar el agonista de dopamina
subcutaneamente mediante inyeccién de bolo.

11.- El método de conformidad con la reivindicacién 10,
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caracterizado ademas porqtie ol pardmetro farmacocinético mejorado
comprende biodisponibilidad incrementada del agonista de dopamina.

12.- El método de conformidad con la reivindicacion 10,
caracterizado ademéas porque el parametro farmacocinético mejorado

5 comprende una disminucién en Tax.

13.- El método de conformidad con la reivindicacién 10,
caracterizado ademas porque el parametro famacocinético mejorado
comprende un incremento en Cmax.

14.- El método de conformidad con la reivindicacién 10,

10 caracterizado ademés porque el parametro farmacocinético mejorado
comprende una disminucion en Tig,.

15.- El meétodo de conformidad con la reivindicacién 1,
caracterizado ademéas porque la liberacidn es a través de un microporo
cutdneo creado mediante cualquier proyeccion de solidos, fuerza

15 electromotriz, energia térmica o ballstica de gases.

16.- El método de conformidad con la reivindicacion 15,
caracterizado ademéas porque la liberacion es a través de por lo menos una
aguja hueca.

17.- El método de conformidad con ia reivindicacién 16,

20 caracterizado ademés porque la aguja hueca (por lo menos una) comprende
una disposicion de microagujas.

18.- El método de conformidad con la reivindicacién 17,

caracterizado ademas porque el agonista de dopamina se libera mediante
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bomba de infusién, bomba piezoeléctrica, bomba electromotriz, bomba
electromagnética, resorte de Belleville, iontoforesis 0 sonoforesis.

19.- El método de conformidad con la reivindicacién 1,
caracterizado ademas porque el agonista de dopamina hidrofébico tiene un
logP de aproximadamente 2.0 o0 més.

20.- El método de conformidad con la reivindicacion 1,
caracterizado ademés porque el agonista de dopamina estd en forma de
nanoparticulas o nanocristales.

21.- Un meétodo para la administracién de un agonista de
dopamina hidrofébico que tiene un logP de aproximadamente 1.5 0 més a un
mamifero, el método caracterizado porque comprende liberar selectivamente
el agonista de dopamina mediante inyeccibn de bolo a la dermmis del
mamifero, para lograr absorcién sistémica del agonista de dopamina a partir
de la dermis.

22.- El método de conformidad con la reivindicacién 21,
caracterizado ademés porque la absorcién sistdmica incrementada del
agonista de dopamina se produce tras liberar el agonista de dopamina a la
dermis mediante inyeccion de bolo en comparacién con la absorcion
producida tras liberar el agonista de dopamina subcutdneamente mediante
inyeccién de bolo.

23.- El método de conformidad con la reivindicacién 22,
caracterizado ademas porque el agonista de dopamina es como se describe

en la férmula (1):

\’XX
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z—=

»—z

"o

)

o sales farmacéuticamente aceptables del mismo, en donde: R', R? y R® son
iguales o diferentes, y son H, alquilo de C,s (opcionaimente sustituido con
fenilo), alquenilo o alquinilo de Cys o cicloalquilo de Cs.10, 0 en donde R® es
como se definié anteriorments, y R' y R? son ciclizados con el &tomo de
nitrégeno unido para formar grupos pimolidinilo, piperidinilo, morfolinilo, 4-
metilpiperazinilo o imidazolilo; X es H, F, Cl, Br, |, OH, alcoxi o alquilo de C1.,
CN, carboxamida, carboxilo o alquilcarbonilo de Cqs; A es CH, CH2, CHF,
CHCI, CHBr, CHI, CHCH,, C=0, C=S, CSCH;, C=NH, CNH;, CNHCHs,
CNHCOOCH)3, CNHCN, SO2 o N; B es CH, CHa, CHF, CHCI, CHBr, CHI,
C=0, N, NH o NCH3; D es CH, CHz, CHF, CHCI, CHBr, CHI, C=0, O, N, NHo
NCHj; ynes 0 6 1, y en donde —— es un enlace sencillo o doble enlace, con
las condiciones de que: (1) cuando n es 0 y A es CHz, CH-(hal6geno), en
donde halégeno es como se definié anteriormente, CHCH,, C=0, C=S, C=NH
o SO, entonces D es CHz, CH-(halégeno), en donde halégeno es como se
definié anteriormente, C=0, O, NH o N-CHj; (2) cuando nes 0 y A es CH, C-
SCHs, C-NHz, C-NHCH3, C-NHCOOCH;, C-NHCN o N, entonces D es CH o
N; (3) cuando n es 1 y A es CHz, CH-(hal6bgeno), en donde halbgeno es como
se definid anteriormente, CHCH,, C=0, C=S, C=NH o0 SO, y B es CH,, CH-
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(halégeno), en donde haldégeno es como se definié anteriomente, C=0, NH o
N-CHj, entonces D es CHz, C=0, O, NH o N-CHs; (4) cuandones 1 y A es
CHz, C-SCH3, C-NHz, C-NHCH3;, C-NHCOOCH;3, C-NHCNoN; yBes CHo N,
entonces D es CHz, C=0, O, NH o N-CHj; (5) cuando n es 1 y A es CHa,
CHCHs;, C=0, C=S, C=NH 0 SO,, yBes CHo N, entonces Des CHo N; y
sales farmacéuticamente aceptables del mismo, al humano.

24.- El| método de conformidad con la reivindicacion 23,
caracterizado ademas porque el agonista de dopamina es (R)-5,6-dihidro-5-
(meﬁlaminoHH-imidaon,5-&]—quinolino—2-(1H)-liona, (o] una sal
farmacéuticamente aceptable del mismo.

25.- El método de conformidad con la reivindicacion 23,
caracterizado ademéas porque el agonista de dopamina es (R)-5,6-dihidro-5-
(metilamino)}-4H-imidazo[4,5-f]-quinolin-2-{1H)-ona,, o una sal
farmacéuticamente aceptable del mismo.

26.- E| método de conformidad con la reivindicacion 22,
caracterizado ademés porque la inyeccioén subcutdnea de bolo se libera en no
mas de 10 minutos.

27.- El método de conformidad con la reivindicacién 26,
caracterizado ademés porque la inyeccidn subcutédnea de bolo se libera en no
mas de 2 minutos.

28.- El método de conformidad con la reivindicacién 22,
caracterizado ademéas porque el agonista de dopamina hidrofébico se libera a

la dermis en no mas de 10 minutos.
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29.- El método de conformidad con la reivindicacion 28,
caracterizado ademés porque el agonista de dopamina hidrofébico se libera a
la dermis en no mas de 2 minutos.

30.- El método de conformidad con la reivindicacion 22,
caracterizado ademas porque el agonista de dopamina hidrofébico se libera a
la dermis mediante inyeccion de bolo repetida.

31.- El método de conformidad con la reivindicacion 22,
caracterizado ademés porque por lo menos un parametro farmacocinético se
mejora tras liberar el agonista de dopamina a la dermis en comparacién con el
mismo parametro farmacocinético tras liberar el agonista de dopamina
subcutaneamente mediante inyeccién de bolo.

32.- El método de conformidad con la reivindicacién 31,
caracterizado ademas porque el pardmetro farmacocinético mejorado
comprende biodisponibilidad incrementada del agonista de dopamina.

33.- El método de conformidad con la reivindicacién 31,
caracterizado ademas porque el pardmetro fammacocinético mejorado
comprende una disminucion en Togx.

34.- El método de conformidad con [a reivindicacién 31,
caracterizado ademés porque el parametro farmacocinético mejorado
comprende un incremento en Crmax.

35.- El método de conformidad con la reivindicacién 31,
caracterizado ademas porque el parametro famacocinético mejorado

comprende una disminucion en Tig,.
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36.- El método de conformidad con la reivindicacién 22,
caracterizado ademas porque la liberacion es a través de un microporo
cutidneo creado mediante cualquier proyeccion de sdlidos, fuerza
alectromotriz, energla térmica o ballstica de gases.

37.- El método de conformidad con la reivindicacion 22,
caracterizado ademas porque la liberacién es a través de por lo menos una
aguja hueca.

38.- El método de conformidad con la reivindicacién 37,
caracterizado ademas porque la aguja hueca (por lo menos una) comprende
una disposicién de microagujas.

39.- El método de conformidad con la reivindicacion 37,
caracterizado ademas porque el agonista de dopamina se libera mediante
bomba de infusibn, bomba piezoeléctrica, bomba electromotriz, bomba
electromagnética, resorte de Belleville, iontoforesis o sonoforesis.

40.- EI método de conformidad con la reivindicacion 22,
caracterizado ademés porque el agonista de dopamina hidrofébico tiene un
logP de aproximadamente 2.0 o mas.

41.- El método de conformidad con la reivindicacion 22,
caracterizado ademés porque el agonista de dopamina estd en forma de
nanoparticulas o nanocristales.

42.- Un método para la administracién de un agonista de
dopamina hidrofébico que tiene un logP de aproximadamente 1.5 0 mas a un

mamifero, el método caracterizado porque comprende liberar selectivamente
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el agonista de dopamina mediante inyeccion de bolo a la demmis del
mamifero, en donde se logra absorcion sistémica del agonista de dopamina a
partir de la dermis.

43.- El método de conformidad con la reivindicacion 42,
caracterizado ademés porque la absorcidn sistémica incrementada del
agonista de dopamina se produce tras liberar el agonista de dopamina a la
demmis mediants inyeccién de bolo en comparacién con la absorcién
producida tras liberar el agonista de dopamina subcutdneamente mediante
inyeccion de bolo.

44.- El método de conformidad con la reivindicacién 43,
caracterizado ademéas porgue el agonista de dopamina es como se describe

en la formula (1):

>»—Z

"o

)

o sales farmacéuticamente aceptables del mismo, en donde: R', R? y R? son
iguales o diferentes, y son H, alquilo de Cs.s (opcionalmente sustituido con
fenilo), alquenilo o alquinilo de Css 0 cicloalquilo de C3.40. 0 en donde R® es
como se definid anteriormente, y R' y R? son ciclizados con el 4tomo de
nitrtogeno unido para formar grupos pimolidinilo, piperidinilo, morfolinilo, 4-

metilpiperazinilo o imidazolilo; X es H, F, Cl, Br, |, OH, alcoxi o alquilo de Ci.,

&V
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CN, carboxamida, carboxilo o alquilcarbonilo de Ci4; A 88 CH, CH;, CHF,
CHCI, CHBr, CHI, CHCH;, C=0, C=S8, CSCH,y, C=NH, CNHz, CNHCHjs,
CNHCOOCH;, CNHCN, SOz o N; B es CH, CHaz, CHF, CHCI, CHBr, CHI,
C=0, N, NH o NCH3; D es CH, CH2, CHF, CHCI, CHBr, CHI, C=0, O, N, NH o
NCHas: ynes 0 6 1, y en donde —— es un enlace sencillo o doble enlace, con
las condiciones de que: (1) cuando n es 0 y A es CHz, CH-(halégeno), en
donde halégeno es como se definié anteriormente, CHCHj3, C=0, C=S, C=NH
o SO,, entonces D es CH;, CH-(halégeno), en donde halégenoc es como se
definié anteriomente, C=0, O, NH o N-CHj3; (2) cuando n es 0 y A es CH, C-
SCHs, C-NH3, C-NHCH;, C-NHCOOCHS;, C-NHCN o N, entonces D es CH o
N; (3) cuando n es 1 y A es CHz, CH«(hal6geno), en donde halégeno es como
se definié anteriormente, CHCHa, C=0, C=S, C=NH o0 SO,; y B es CHz, CH-
(haldgeno), en donde halégeno es como se definié anteriormente, C=0, NH o
N-CHa, entonces D es CHz, C=0, O, NH o N-CHj; (4) cuandones 1 y A es
CHz, C-SCH3, C-NH2, C-NHCH3, C-NHCOOCH;, C-NHCNo N; yBes CHo N,
entonces D es CH;, C=0, O, NH o N-CHs; (5) cuando n es 1 y A es CHa,
CHCH,, C=0, C=S, C=NH 0 SOz, yBes CHo N, entonces D es CHo N; y
sales farmacéuticamente aceptables del mismo, al humano.

45.- El método de conformidad con la reivindicacion 44,
caracterizado ademéas porque el agonista de dopamina es (R)-5,6-dihidro-5-
(metilamino)-4H-imidazo[4,5-j]-quinolino-2-(1H)-tiona, o una sal
farmacéuticamente aceptable del mismo.

46.- El método de conformidad con la reivindicacién 44,

N
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caracterizado ademas porque et agonista de dopamina es (R)-5,6-dihidro-5- /
(metilamino)-4H-imidazo[4,5-i]-quinolin-2-(1H)-ona,, 0 una sal

farmacéuticamente aceptable del mismo.

47.- El método de conformidad con la reivindicacion 43,
caracterizado ademas porque la inyeccién subcutanea de bolo se libera en no
mas de 10 minutos.

48.- El método de conformidad con la reivindicacion 47,
caracterizado ademas porque la inyeccion subcutanea de bolo se libera en no
mas de 2 minutos.

49.- El método de conformidad con la reivindicacion 43,
caracterizado ademas porque el agonista de dopamina hidrofébico se libera a
la dermis en no més de 10 minutos.

50.- El método de conformidad con la reivindicacién 49,
caracterizado ademés porque el agonista de dopamina hidrofébico se libera a
la dermis en no méas de 2 minutos.

51.- El método de conformidad con la reivindicacién 43,
caracterizado ademas porque el agonista de dopamina hidrofébico se libera a
la dermis mediante inyeccién de bolo repetida.

52.- El método de conformidad con la reivindicacion 43,
caracterizado ademés porque por lo menos un pardmetro farmacocinético se
mejora tras liberar el agonista de dopamina a la dermis en comparacién con el
mismo parametro farmacocinético tras liberar el agonista de dopamina

subcutaneamente mediante inyeccién de bolo.
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53.- El método de conformidad

caracterizado ademés porque el parametro

con la reivindicacion 52,

farmacocinético mejorado

comprende biodisponibilidad incrementada del agonista de dopamina.

54.- El método de conformidad
caracterizado ademas porque el parametro
comprende una disminucion en Tmax.

6556.- El método de conformidad
caracterizado ademés porque el parametro
comprende un incremento en Crm.

56.- El método de conformidad
caracterizado ademas porque el parametro
comprende una disminucién en Tag.

57.- El método de conformidad

con la reivindicaciébn 52,

farmacocinético mejorado

con la reivindicacion 52,

farmacocinético mejorado

con la reivindicacion 52,

fammacocinético mejorado

con la reivindicacién 43,

caracterizado ademés porque la liberacidon es a través de un microporo

cutaneo creado mediante cualquier proyeccién de sdlidos, fuerza

electromotriz, energla térmica o ballstica de gases.

58.- El método de conformidad

con la reivindicacion 43,

caracterizado ademés porque la liberacién es a través de por lo menos una

aguja hueca.

59.- El método de conformidad

con la reivindicacién 58,

caracterizado ademés porque la aguja hueca (por 10 menos una) comprende

una disposicién de microagujas.

60.- El método de conformidad

con la relvindicacién 58,
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caracterizado ademas porque el agonista de dopamina se libera mediante
bomba de infusion, bomba piezoeléctrica, bomba electromotriz, bomba
electromagnética, resorte de Belleville, iontoforesis o sonoforesis.

61.- El método de conformidad con la reivindicacion 43,
caracterizado ademés porque el agonista de dopamina hidrofébico tiene un
logP de aproximadamente 2.0 0 mas.

62.- El método de conformidad con la reivindicacién 43,
caracterizado ademas porque el agonista de dopamina estd en forma de
nanoparticulas o n;anocﬁstales.

63.- Un método para la administracion de un agonista de
dopamina hidrofébico que tiene un logP de alrededor de 1.5 o mas a un
mamifero, el método caracterizado porque comprende liberar selectivamente
el agonista de dopamina mediante inyeccién de bolo a la dermis del mamifero,
para lograr una biodisponibilidad sustanciaimente mayor y/o una Cna
sustancialmente mayor y/o un Tms sustancialmente més corto y/o un Ty
sustancialmente més corfo y/o un pKa sustanciaimente mayor, en
comparacién con los que se obtienen tras la administracién subcuténea de
bolo del agonista de dopamina a una dosis idéntica.

64.- El método de conformidad con la reivindicacién 63,
caracterizado ademéas porque el agonista de dopamina es como se describe

en la fdrmula (I):
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o sales farmacéuticamente aceptables del mismo, en donde: R', R? y R® son
iguales o diferentes, y son H, alquilo de Cs (opcionalmente sustituido con
fenilo), alquenilo o alquinilo de Ca5 0 cicloalquilo de Ca.10, 0 en donde R® es
como se definid anteriorments, y R' y R? son ciclizados con e! 4tomo de
nitndgeno unido para formar grupos pirrolidinilo, piperidinilo, morfolinilo, 4-
metilpiperazinilo o imidazolilo; X es H, F, Cl, Br, 1, OH, alcoxi o alquilo de C.s,
CN, carboxamida, carboxilo o alquilcarbonilo de Ci5; A es CH, CH,, CHF,
CHCI, CHBr, CHI, CHCH,;, C=0, C=8, CSCHy, C=NH, CNHz;, CNHCH,,
CNHCOOCH3, CNHCN, SOz o N; B es CH, CHz, CHF, CHCI, CHBr, CHI,
C=0, N, NH o NCH3; D es CH, CHz, CHF, CHCI, CHBr, CHI, C=0, O, N, NH o
NCHs; ynes 0 6 1, y en donde —— @3 un enlace sencillo o doble enlace, con
las condiciones de que: (1) cuando n es 0 y A es CH,, CH-(halégeno), en
donde haldgeno es como se definié anteriormente, CHCH3, C=0, C=S, C=NH
o SOz, entonces D es CHz, CH-(halégeno), en donde haldgeno es como se
definié anteriormente, C=0, O, NH o N-CHj; (2) cuandon es 0 y A es CH, C-
SCHj, C-NHz, C-NHCH3, C-NHCOOCH;, C-NHCN o N, entonces D es CH o
N; (3) cuando n es 1 y A es CHz, CH-(hal6geno), en donde halégeno es como
se definié anteriormente, CHCH,, C=0, C=S, C=NH o0 SO,; y B es CH,, CH-
(hal6geno), en donde halégeno es como se definiéd anteriormente, C=0, NH o
N-CHa,, entonces D es CHz, C=0, O, NH 0 N-CHs; (4) cuandones 1y A es
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CHz, C-SCHs, C-NHz, C-NHCH3, C-NHCOOCHs, C-NHCN o N; yB es CH o N,
entonces D es CH,, C=0, O, NH o N-CHj; (5) cuando n es 1 y A es CHa,
CHCHa,, C=0, C=S, C=NH 0 SO,, yBes CHo N, entonces Des CHo N; y
sales farmacéuticamente aceptables del mismo, al humano.

65.- El método de conformidad con la reivindicacion 64,
caracterizado ademéas porque el agonista de dopamina es (R)-5,6-dihidro-5-
(metilamino)-4H-imidazo[4,5-ij]-quinolino-2-(1H)-tiona, o una sal
farmacéuticamente aceptable del mismo.

66.- El método de conformidad con la reivindicacién 64,
caracterizado ademas porque el agonista de dopamina es (R)-5,6-dihidro-5-
(metilamino)4H-imidazo[4,5-i]-quinolin-2-(1H)-ona,, o una sal
farmacéuticamente aceptable del mismo.

67.- El método de conformidad con la reivindicacion 63,
caracterizado ademas porque la inyeccién subcutanea de bolo se libera en no
mas de 10 minutos.

68.- El método de conformidad con la reivindicacién 67,
caracterizado ademés porque la inyeccion subcutdnea de bolo se libera en no
mas de 2 minutos.

69.- El método de conformidad con la reivindicacion 63,
caracterizado ademas porque el agonista de dopamina hidrofébico se libera a
la dermis en no méas de 10 minutos.

70.- El método de conformidad con la reivindicacién 69,

caracterizado ademas porque el agonista de dopamina hidrofébico se libera a
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la dermis en no méas de 2 minutos.

71.- El método de conformidad con la reivindicacion 63, /
caracterizado ademés porque el agonista de dopamina hidrofébico se libera a
la dermis mediante inyeccién de bolo repetida.

72.- El método de conformidad con la reivindicacion 63,
caracterizado ademaés porque por lo menos un parametro farmacocinético se
mejora tras liberar el agonista de dopamina a la dermis en comparacion con el
mismo parametro farmacocinético tras liberar el agonista de dopamina
subcutaneamente mediante inyeccién de bolo.

73.- El método de conformidad con la reivindicacion 72,
caracterizado ademas porque el parametro fammacocinético mejorado
comprende biodisponibilidad incrementada del agonista de dopamina.

74.- El método de conformidad con la reivindicacién 72,
caracterizado ademdés porque el pardmetro farmacocinético mejorado
comprende una disminucién en Tmax.

75.- El método de conformidad con la reivindicacion 72,
caracterizado ademés porque el pardmetro farmacocinético mejorado
comprende un incremento en C .

76.- El método de conformidad con la reivindicacion 72,
caracterizado ademas porque el parametro farmacocinético mejorado
comprende una disminucion en Tiug.

77.- El método de conformidad con la reivindicacién 63,

caracterizado ademés porque la liberacion as a través de un microporo
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cutdneo creado mediante cualquier proyeccion de sdlidos, fuerza
electromotriz, energla térmica o ballstica de gases.

78.- El método de conformidad con [a reivindicacion 63,

caracterizado ademas porque la liberacién es a través de por lo menos una
5 aguja hueca.

79.- El método de conformidad con la reivindicacion 78,
caracterizado ademas porque la aguja hueca (por lo menos una) comprende
una disposicion de microagujas.

80..- El método de conformidad con la reivindicacion 78,

10  caracterizado ademés porque el agonista de dopamina se libera mediante
bomba de infusiébn, bomba piezoeléctrica, bomba electromotriz, bomba
electromagnética, resorte de Belleville, iontoforesis o0 sonoforesis.

81.- El método de conformidad con la meivindicacién 63,
caracterizado ademas porque el agonista de dopamina hidrofébico tiene un

15 logP de aproximadamente 2.0 o0 mas.

82.- El método de conformidad con la reivindicacién 63,
caracterizado ademas porque el agonista de dopamina estj en forma de
nanoparticulas o nanocristales.

83.- Un método para la administracién de un agonista de

20 dopamina hidrofébico que tiene un logP de alrededor de 1.5 0 més a un
mamifero, el método caracterizado porque comprende liberar selectivamente
el agonista de dopamina mediante inyeccién de bolo a la dermis del mamifero,

en donde se logra una biodisponibilidad sustancialmente mayor y/o una Crax
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sustancialmente mayor y/o un Tnu sustancialmente mas corto y/o un Tigg
sustancialmente méas corfo y/o un pKa sustanciaimente mayor,
comparacién con los que se obtienen después de la administracion
subcutédnea de bolo del agonista de dopamina a una dosis idéntica.

84.- El método de conformidad con la reivindicacién 83,
caracterizado ademas porque el agonista de dopamina es como se describe

en la formula (1):

z—2

»>—z

D, .z
\(B)n/

)

o sales farmacéuticamente aceptables del mismo, en donde: R', R? y R? son
iguales o diferentes, y son H, alquilo de Cys (opcionalmente sustituido con
fenilo), alquenilo o alquinilo de Cs5 o cicloalquilo de Ca4, © en donde R? es
como se defini6 anteriorments, y R' y R? son ciclizados con el &tomo de
nitrbgeno unido para formar grupos pimolidinilo, piperidinilo, morfolinilo, 4-
metilpiperazinilo o imidazolilo; X es H, F, Cl, Br, |, OH, alcoxi o alquilo de C.s,
CN, carboxamida, carboxilo o alquilcarbonilo de C.5; A es CH, CH;, CHF,
CHCI, CHBr, CHI, CHCH3, C=0, C=S, CSCH;, C=NH, CNHz, CNHCHj,,
CNHCOOCH3;, CNHCN, SO. o N; B es CH, CHy, CHF, CHCIi, CHBr, CHI,
C=0, N, NH o NCH3; D es CH, CHz, CHF, CHCI, CHBr, CHI, C=0, O, N, NH o

NCH3; yn es 0 6 1, y en donde — es un enlace sencillo o doble enlace, con
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las condiciones de que: (1) cuando n es 0 y A es CHa, CH-(haldégeno), en
donde halégeno es como se definidé anteriormente, CHCH,, C=0, C=S, C=NH
o SO, entonces D es CHz, CH-(halégeno), en donde halégeno es como se
definié anteriormente, C=0, O, NH o N-CHjs; (2) cuando n es 0 y A es CH, C-
SCH3, C-NHz, C-NHCHj3, C-NHCOOCHSs, C-NHCN o N, entonces D es CH o
N; (3) cuando n es 1 y A es CH,, CH-(halégeno), en donde haldégeno es como
se definié anteriormente, CHCHa, C=0, C=S, C=NH 0 SO3; y B es CH,, CH-
(halégeno), en donde halégeno es como se definié anteriormente, C=0, NH o
N-CHj3, entonces D es CHz, C=0, O, NH o N-CHj; (4) cuando nes 1 y A es
CHgz, C-SCHas, C-NHz, C-NHCHa3, C-NHCOOCH;, C-NHCNoN; yBes CHo N,
entonces D es CHz, C=0, O, NH o N-CH3; (5) cuando n es 1 y A es CH,
CHCHs, C=0, C=S, C=NH 0 SO, yBes CHo N, entonces Des CHo N; y
sales farmacéuticamente aceptables del mismo, al humano.

85.- El método de conformidad con la relvindicacion 84,
caracterizado ademéas porque el agonista de dopamina es (R)-5,6-dihidro-5-
(metilamino)4H-imidazo[4,5-i]-quinolino-2-(1H)-tiona, o] una sal
farmacéuticamente aceptable del mismo.

86.- El método de conformidad con la reivindicacién 84,
caracterizado ademéas porque el agonista de dopamina es (R)-5,6-dihidro-5-
(metilamino)4H-imidazo4,5-ij]-quinolin-2-(1H)-ona,, o] una sal
farmacéuticamente aceptable del mismo.

87.- El método de conformidad con la reivindicacién 83,

caracterizado ademas porque la inyeccién subcutanea de bolo se libera en no

L
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més de 10 minutos.

88.- El método de conformidad con la reivindicacién 87,
caracterizado ademés porque la inyeccién subcutanea de bolo se libera en no
mas de 2 minutos.

89.- El método de conformidad con la reivindicacion 83,
caracterizado ademas porque el agonista de dopamina hidrofébico se libera a
la dermis en no més de 10 minutos.

90.- El método de conformidad con la reivindicacion 89,
caracterizado ademéas porque el agonista de dopamina hidrofdbico se libera a
la dermis en no més de 2 minutos.

91.- El método de conformidad con la reivindicacién 83,
caracterizado ademés porque el agonista de dopamina hidrofébico se libera a
la dermis mediante inyeccién de bolo repetida.

92.- El método de conformidad con la reivindicacién 83,
caracterizado ademas porque por o menos un pardmetro farmacocinético se
mejora tras liberar el agonista de dopamina a la dermis en comparacion con el
mismo parémetro farmacocinético tras liberar el agonista de dopamina
subcutaneamente mediante inyeccion de bolo.

93.- El método de conformidad con Ila reivindicacion 92,
caracterizado ademas porque el parametro farmacocinético mejorado
comprende biodisponibilidad incrementada del agonista de dopamina.

94.- E|l método de conformidad con la reivindicacion 92,

caracterizado ademés porque el parametro farmacocinético mejorado
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95.- El método de conformidad con la reivindicacion 92,
caracterizado ademas porqﬁe el parametro farmacocinético mejorado
comprende un incremento en Crax.

96.- El método de conformidad con la reivindicacién 92,
caracterizado ademas porque el parametro farmacocinético mejorado
comprende una disminucion en Tieg.

97.- El método de conformidad con la reivindicacién 83,
caracterizado ademas porque la liberacion es a través de un microporo
cutdneo creado mediante cualquier proyeccion de sdélidos, fuerza
electromotriz, energla térmica o balistica de gases.

98.- El método de conformidad con la reivindicacion 83,
caracterizado ademés porque la liberacién es a través de por lo menos una
aguja hueca.

99.- El método de conformidad con la reivindicacién 98,
caracterizado ademés porque la aguja hueca (por lo menos una) comprende
una disposiciéon de microagujas.

100.- El método de conformidad con la reivindicacion 98,
caracterizado ademés porque el agonista de dopamina se libera mediante
bomba de infusiébn, bomba piezoeléctrica, bomba electromotriz, bomba
electromagnética, resorte de Belleville, iontoforesis o sonoforesis.

101.- El método de conformidad con la reivindicacién 83,

caracterizado ademas porque el agonista de dopamina hidrofdbico tiene un
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logP de aproximadamente 2.0 o més.
102.- El método de conformidad con la reivindicacién 83,
caracterizado ademés porque el agonista de dopamina estA en forma de

nanoparticulas o nanocristales.
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the applicable indicate in items
® “ﬂm“ right cohorm the mumber-of each irow):
1. fee calculation sheet ‘
lhe:-') : 5 | 2.0 original separate power of shormey
wo?llm;l:n)“ . a2 | 31 origine] gemers) power of aorney
clzima : 19| 40 eopyofpmlpnwoﬂmuy reference number,
abstract . 4| T
dawings ; 0 5.0 lhﬂlﬂiuphlmlnkofﬂllm
Sub-total ber of sheets : 57 6.0 pmdouml(l)ldmmedmhﬂo Vim
I-m"'"wr 7.0 Wofmmnﬂuﬂlpphmnmm
Mﬁm; ...................... M ..............
5 separste indicstions concerning deposi AT
y ety 1y shleranet D e biologseat vt ™ ridcroa
I i Limti readable f indicate alsa
Total pumber of sheots 57 = end muzmber o?'a';m mm—ngﬂ.(én-nmm?
sequence Ligti of description Gled i submitted for the of international scarch
O)Mrlﬂmhr- " nummu-mﬂm llp:'tufllle
L) el oniarSocion 11 X0) (9 1 oy e chech b ) () s b
@D in addtion o bing fled i e colme) additiona) copies inchudiag, where sppli
- form (under Section 801 (a)ii) mhmm—ahmﬁmmm'
mamber of carriers (diskette, far :
m.MM;mM'( the (iii)nmmmw*m-wth;_iqnﬁty
e b i 00 8 o ey r s
...................... 10. 1 other (pecify: Transmittal Lotter to USPTO...... ... :
Figure of the drawiegs which Language of filing of the
shoald accampany the abatmct: international application: English

BoiNo.X  BIGNATURE OF APFLICANT, AGENT OR COMMON REFRESENTATIVE
Next o aach xigrears; indioate the nowe of the persoe sigring and the copaclly in which the perscon sigre (i nuch cxpaclly I ot obvicas: fiven resing tee requesy).

I 77 A
H D, DO D (AGOI’I‘)

Reg. No. 35,197

For receiving Office use only
1. Dato of actosl receipt of the . i
o of ‘;Ie_ﬂpl_o. purported 2. Druwings:

i Fmg.md d:-dofunl recoipt due to later but
lmpllpm:ﬁd internationsl spplication "

4. Dato of imaly receipt o the Iﬂ"a): ] not receives:

LA | { Searching ramsoitial of search deleyed
(}mi;rormmmn ISA/ . D .urnllllamlllogl pldm

For International Buresu use anly

Date of receipt of the recond
by the lnl:rn::nnll Bureau: il

Form PCT/RO/101 (lam sheet) (March 2001; reprint Jamuary 2002) See Notes to the request form
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This sheet is not part of and doex not count az o sheet of the international application.

PCT

FEE CALCULATION SHEET

For receiving Offics usc only

Aunex to the Request Interostions] Application No.

i 67945-023POB Detk e ofte reiving O

Applicant
Pharmacla Corporation - Skokie

CALCULATION OF PRESCRIBED FEES
l. TRANSMITTALFEE . . . . . . . v st v v v o n v m v v u s I 240 EI'

Intzrastional search to be camied out by EP
wo ar more Beernotionod /utharities are
O s e Which i e B cxary OuF 53 basrations o)
3. INTERNATIONAL FEB
Basie Fee

Whess item (b) of Boa No. IX applics enter Sub-tetal sumber of sheets 57
Whae itesn (b) of Box No. IX doesnot apply, enter Tetal aumber of sheets

Bilasosbees . . .. ... ... ....... L 407 [vi]

2. SEARCHFEE . . . . o o o v v omeee e eean e e | 866 [5] II

=) 27 x 9 -1 243 53]

mmnber of cheets fieo per gheet
@ nln-oﬂo

wdditional component m -quu
:utﬁhh:lhlhmmdmm under Section lll:ll(n){"ﬁo'ur

400 x o . Iﬁl

foe per sheet
Add amouns entered at b1, b2and b3 and enteriotl atB . . . . | 640 [B]

Desigoation Fees
The insernational applicaten containg_ALL  designations.
5 x - 88 - 440 [p]

ignation fee
mbdupl Jjeu n.lmlofhm

AddmllmwduBmdDmdmh'lohlnl .......... I 1080 ITI

{4pplicarc from corein qﬁun.md o the
o be mumwﬂ n(- a'i-dm' 15
4. FEE FOR PRIORITY DOCUMENT (Y appiicable) . . . . . .. ... | [7]

5. TOTALFBESPAYABLE . . . . . . . .. - v v ot it v s o s 2201

Add smounts entered a2 T, 8, 1 amd P.and entertotal in the TOTAL box TOTAL

] Tie designation fees arc not paid et this time. |

MODE OF PAYMENT
Dw&:(:ﬁm) O postal money order  [] cash [ coupons
l:hq:e Dblnkduﬁ Dlevmeamnp Doth.fpa:m

AUTHORIZATION TO CHARGE (OR CREDIT) DEPOSIT ACCOUNT

{This mode of payment may not be avaliable ot all receiving Officey) Receiving Office: RO us
Doposit Accourt No.: 08-0750

O Am“mmm““'”‘““w"’“" pae; 24 June 2002

K mlu % “Lumpm

oreradm:ry ovepaymest in the total r..mm H m"'ﬁcw Nare: DOnald R. Holland
[ Autherixation to charge the feefor pricrity documont. Signat

Form PCT/RO/101 {Annex) (January 2002) See Noies o the fee calcultion sheet
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Tin cemend mmust be fifer] directly with the compeiest Internctional Preliminory Exomining Asthority or, [f two or more Awharities are competeni,
with the une chosen By the upplicant MﬁdimwmﬂJMAIMmhMbthHmhhhﬁw
iress EP

PCT CHAPTER II

DEMAND

under Article 31 of the Patent Cooperation Treaty:
The undersigned requests that the international application specified below be the subject of
international preliminacy examination sccording to the Patent Cooperation Treaty and
hereby clects all eligible States (except where otherwise indicated).

For International Preliminary Examining Authority use only

Identifieation of IPE.A_ Date of receipt of DEMAND

BoxNo.l IDENTIFICATION OF THE INTERNATIONAL APPLICATION %P'}’IQI:E-.ODE?:O‘B“IG refirencs
International applicamion No. International filing date (daymontk/year) (Eardicst) Priority date (daywonth/ear)
PCT/IUS02/19918 24/06/2002 28/06/2001

Title of invention

ENHANCED PARMACOKINETIC PROFILE OF HYDROPHOBIC DOPAMINE AGONISTS
ADMINISTERED TO THE DERMIS

Box No. Il APPLICANT(S)

a . . Bra Tel ne No.
Name and addross: o s St I ghin e [ov o o el ful oficll dstgreston 34%31.5144
PHARMACIA CORPORATION Facsimile No.
Corporate Patent Department 847-581-6881
800 North Lindbergh Blvd., Mail Zone One Teleprinter No.
St. Louis, Missouri 63167
United States of America Applicant’s registration No. with the Office
State (that is, couniry) of nationality: State (that &, country) of residence:
us us

Name and addreas: (Famly nane folowad by given nans; for a legal ersity, full afficiol dexignation. ‘The ackress want inclucs postal code and name of couniry)
PINKERTON, Thomas C.

2400 Ridgeview Drive

Kalamazoo, Ml 49008

United States of America

Siate (thet is. country) of nationatity: [ State {thar is, country) of residence:
us uUs

Name and eddrcss: {F:W-MMQMMI; Jor a legnl entity, full officind derignedion. The address munt inclinle pastal code and name of cosntry )

Swte (ihat Is, country) of nationality: l State (that is, couatry) of residence:

[[] Further applicants are indicated an & continustion sheet

Form PCT/IPEA/401 (first sheet) (March 2001; reprint January 2003) See Notes o the demand form
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2 International application No.
Sheet No. . <. PCT/AUS02/19918

Box No. 1l AGENT OR COMMON REPRESENTATIVE; OR ADDRESS FOR CORRESPONDENCE

The following person is agent D common representative
and has been appointed eardier and represents the applicent(s) also for international preliminary examination.
D is hereby appoimicd and sny carlier appointment of (an) agem({s)}eommon represeniative is hereby revoked.

D is hercby appointed, specifically for the procedure before the International Preliminary Examining Authority, in eddition to
the uuemts)’;mmun representetive appointed earlicr.

Name and address: (Fomily same followed by glven name: for  legol entlry. full officiul designarion. | Telephone No.
T ke it i ol cde et st o con') 314-726-7500
HOLLAND, DONALD R.  Facatmile No.
Hamess, Dickey & Pierce, P.L.C. 314-726-7501
7700 Bonhomme, Suite 400 Teleprinter No.
St. Louis, MO 63105
United States of America Agenr'sregistration No. with the Office
35,197

Address for correspondence: Mark this check-box where no OT common representative is/has been inted and the
D mﬂwilﬁlﬁhhhﬂhﬁlmﬂlﬁﬁhmm&um pe

Box No. 1V BASIS FOR INTERNATIONAL PRELIMINARY EXAMINATION

Statement concerning amendments:*

1. The applicant wishes the interational prefiminary examination to start on the basls of:
[X] the intermational application as criginally filed
the description as originally filed

as smended under Article M

the claims as originally filed
as amended under Artiele 19 {together with any sccompanying statcment)

as amended under Article 34

the drawings & originally filed

as amended under Articlc 34

O OO O

2. D The applicant wishes any amendment to the claims under Article 19 1o be considered as reversed.

LR D ‘The applicant wishcs the start of the international preliminary examination to be postponed unti! the expirstion of 20 months
from the priority date unless the International Preliminary Examining Authority receives a copy of any amendments made
under Article 19 or a notice from the applicant that he does not wish to make such amendments (Rule 69.1(d)). (TAls check-
box may be marked only where the time limit under Article 19 has not yet expired )

*  Where no check-box is marked, intcrnstional preliminary examination will start on the basiy of the internationa) spplication
as originally filed or, wheve a copy of amendments to the claims under Article 19 and/or amendments of the intemnational application
under Asticle 34 are received by the International Preliminary Examining Authority before it has begun Lo drew up » written opinion
or the international preliminary examination report, as 5o mmended.

Langunge for the purposes of international preliminary exsmination: English
{X] which is the language in which the intemnational epplication was filed.
[C3 which is the language of  tranalation furnished for the purposes of international search.

[[] which is the lengnage of publication of the international application.
EI which is the language of the translation (lo be) fumished for the purposes of international preliminary cxamination,

Box No.V ELECTION OF STATES

The applicant horeby elects all eligible States (that is, olf States whick have besn designated and which are bound by Chapier I of
the PCT)

excluding the following States which the applicant wishes not to elect:

Form PCT/IPEA/401 (sccond sheet) (March 2001; reprint January 2003) See Noles to the demand form
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e
Internstionsl spplication No.
Sheet Mo, .3 PCT/US02/19918
Boz No. VI CHECK LIST
The demand is accompanied by the following elements, in the language referred toin For Intcmational Preliminary
Box No. 1V, for the purposcs of intcrnational preliminary examination: Examining Authority use only
received not received

I. tranalation of internations} application : sheets (| |
2. amendments under Article 34 : sheets O O
3. copy (or, where required, translstion) of

amendments under Article 19 : sheets O O
4, copy (or, where required, translation) of

staternent under Article 19. : sheets c O
S. lettor _ : shocts (| O
6. oather ¢specifiy ’ : sheets D D

The demand is also sccompanicd by the itom(s) marked below:
).[f) fec calculation shect 5.[] statement explaining lack of signature
2.[] original scparsic power of attomey 6.[] sequence listings in computer resdable form
. iginal I 1 tables i fo lated
: g mgmlr ;eneul power o: ::lorney [0 wblesin m& readable form related to
.[] copy of general power of stiomey; I
reference number, if any: 8.0 other (apecify:

Box No. Y1l SIGNATURE OF APPLICANT, AGENT OR COMMON REPRESENTATIVE
Nexi 10 soch signature. indirole te mawve of the ptrson sigaing and the copacily in which the person signs (if such capacily iy sot obvious from reoding the demand).

vesitlo S

HOLLAND, DONALD R. (Agent)"
Reg. No. 35,197

For Inlcroationa) Preliminary Examining Authority use only
). Date of actual receipt of DEMAND:

N

. Adjustcd date of roceipt of demand due
10 CORRECTIONS under Rule 60.1(b):

3 D The datc of reeeipt of the demand is AFTER the expirution of 19 months D ‘The applicant has been
) from the priority date and item 4 or 5, below, does not apply. informed accordingly.
4. D mdalaesofmﬁplofﬂndﬂmndilMﬂimhpﬂﬂoflgmﬁlfmﬂnpioﬁwdlbumﬂbyﬁmof

5. D Although the date of receipt of the demand is after the expiration of 19 months from the priority date, the delay in srrival
is EXXCUSED pursuant to Rule 82,

For Internations] Bureau use only

Demand received from IPEA on:

Form PCTAIPEA/401 (last sheet) (January 2003)

See Notes (o the demand form




PCT %

Annex to the Demand

Intcmntiona)

upplication No. PCT/US02/19918

Applicant’s or

agent’s
file reference 67945-023P0B

For loternational Proliminary Examining Awthority use only  wm

Date stamp of the [PEA

Applicant

PHARMACIA CORPORATION

CALCULATION OF PRESCRIBED FEES

. Prcliminary cxamination fee I

1530} P

2. Handling fce {Appliconis from certain Siater are
entitled to a reduciion of 73% of the handiing
Where the applicant is (or ail applicants
entitled, the amount to be entered at H ix 25% of llu |
handling fee.)

169 | H

3. Total of prescribed fees
Add the amounts cnicred st Pend H
und cnter 10%al in the TOTAL box.......ooececcecvemeecuesens

1689

TOTAL

MODE OF PAYMENT

K] sotorimionio o bt [ e

D cheque revenue stamps
D postal money order D coupons

1 venkdnn ] other apecis:

(This mode of payment may mot be availabla at alf IPEAS)

Authorization to charge the total Fecs indicated sbove.

] 7hischeck-bux may be murked only if the conditions for
deposit oocounis of the IPEA so permis) Authorization
lo cheryc any deliciency or credit any overpayment in
the 1o1al fees indicated sbove.

AUTHORIZATION TO CHARGE (OR CREDIT) DEPOSIT ACCOUNT

1reas EP
Deposit Aewuul No.: 28300413

pare: January 15, 2003

name: DONald R. Holland

WM@

Fomm PCT/IPEA/01 (Annex) (March 2001; reprint January 2003)

See Notes fo the fee calculation sheet
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Dearch aspoit At T BATENT COOPERATION TREAT 1

From the INTERNATIONAL SEARCHING AUTHORITY

o
CAFS

PCT

To:

HARNESS, DICKEY & PIERCE P.L.C.

NOTIFICATION OF TRANSMITTAL OF
THE INTERNATIONAL SEARCH REPORT

PHARMACIA CORPORATION

9?33@22%133.2332231‘,’ gﬁite 400 R BCEIVE THE DECLARATION
St. Louis, Missouri 63105
UNITED STATES OF AMERICA AN 21 2003 (PCT Rule 44.1)
Date of malling
{dayfmoninyeer)  13/01/2003
Applicants or agent's fle relerance
67945-023P0B FOR FURTHER ACTION  See paragmaphs 1 and 4 bolow
inemalional appfication No, insmational fing date
PCT/US 02/ 19918 (Seyinontyer)  24/06/2002
Applicam

Filing of smnendments and statemnent under Article 19:

2. The applicant
Aricle 17(2)a) io that affect ks ransmitied  herewith,

Shory afier 18 months ¥om the priority date, the Intlemational
If the applicant wishes io avold of

complation of the technical preparations for kriamationsl

Within 19 mondhs from the priodity date, & demand for international
wishes 1o posipona the entry Into the national phass untll 30 months from the priority date (In some Olices avan lmer).

Within 20 months from the priority date, the applicant must perform the prescribed
belore all designated Otfices which have not basn alecied in the damand or in a lnler election within 18 months kom the
priority dale or could nct be eleciad becausa thay are not bound by Chapter I

1. m The apphcant is hereby notiied that the Intesnational Sesrch Reporl has baen establlshed and Is tranemitied herewit.

The apphcant 15 enlitied, i he 50 wishes, 10 amand tha claima of the Inlernational Application (see Rule 46):

When? The ime kmi for fiing such amendments s normally 2 months from the date of ransmittal of the
intiematonal Ssasch Report; however, for more delalis, see the noles on the accompanying sheel

Fascimiie No.: (41-22) 740.14.35
For mors detalied instructions, cae the noles on the accompanying sheel

Is hereby nofified that no miamational Search Report will be establishad and that the  declarstion under

3. [] Wit regard to the protest againat payment of (an) additions! fee{s) under Fule 40.2, the appiicant is nottfiad that:

the prolest togethes with the decision heran hae been ransmiiied 10 the Intemational Bureau together with the
applicant s requast 1o forward the taxis of both the protest and the decision theraon to the designatad Offices.

[ no decision has been made yet on Iha promst; the appiicant wil be notfied a8 800N @8 a docislon is made.

4. Fusther action(s): The applicant s remincad of the lollowing:

wi be published by the Iniemational Buvesw,

postpone publicalion, & notice of withdrawal of the intemational applicasion, or of the
priority clalm, must reach the nternatonal mumhmm1mmmm before the

axamination must be flad i the

acts for entry nio the nalional phass

Name and malling address of the international Searching Author ity

European Paient Office, P.B. 5818 Palentiaen 2
NL-2280 HV Rijewijk

Tel. {(+31-70) 340-2040, Tx. 31 651 eponl,
Fax: {(+31-70) 340-3016

Authorired officer

John De Bruijn

Form PCTASA/220 (.Julv 1088)
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NOTES TO FORM PCTISA/220

Thase Notes are inlendad o give Ow basie instructions agnceming the filing of amendments under asticle 19. The
Notes are based an the requirements of the Palent Cooperalion Treaty, the Regulefions and the Adminiairative Instructions.
undes thal Trealy. In case of diecrepancy betwean these Noles and thoss requiremants, the iafter are spplisable. For more
detalied information, see slso the PCT Applicant’s Guide, a publication of WIPO,

in theaa Notes, “Article”, "Rule”, and “Seclion® reler lo the provisions of tha PCT, tha PCT Regulstions and the PCT
Mﬂmmmw

INSTRUCTIONS CONCERNING AMENDMENTS UNDER ARTICLE 19

The applicant has, after having recsived the intamational search report, ane opporiunily to amend the olaims of the
mmumnmmhmdmn since ol parts of tha inlemational application {olaims,
dascriplion and dawings) may be amanded during the internationsl praliminary exsmination procedurs, thers is usually
mmﬁhhmﬂﬁ“dhdﬂuﬁm|9¢”M..g.hq#i.lumhld'hhm
lor the purposwes of provisional proteciion or has anciher reason for emending the claims belore intomationsl phulioation.
Furthermore, it should be emphasized that provisional protection is aveilable In some Stales only.

What parts of the inlemnaiionsl application may be ermended?
Lid-ktihls.mlyhd-'l-mhm

Duwring the indemationsl phase, hdhmhhmﬂhhhmﬁuﬁ“ﬂm

the intemational Preliminary Examining Authorily. The dessriplion and drawings may only be amended under
Aticle M before the Intemational Examining Authorily.

mnmmu-nmm-.dmdhmmnmmqummma
or, whare appliosble, Asticle

When'? mzmmumaumuuumu-mmummmmm
date, whichever ime imit expires laier. | should be noled, however, thal the amendmanis will be considersd
-MMMmﬁmiMthhlﬁnMMd&thh
appliogbis time limit but bajors the completion of fiw technical preparstions for inlemational publicalion
{Fule 46.1).

Whare nol to file the amendmants ?

The smendments mey only b fled with the internalional Bureau and nat with the recsiving Offios or the
infenationsl Searching Authority (Fule 46.2).

Where & demand lor intemnational preiminery examination has been A fied, see below,

Hawr? Edther by canceling one or more sntire cleime, by adding one or mors new dlaims or by amending the Wexd of
ona or more of the claime es Hed,

A replacement sheet must be submitied for sach shaet of the claims which, on account of an amendment or
amendments, diflers from the shest originally Bed.

All the chaims eppesring on a replacement shesel must be numbsred in Arsblo numersls. Where a olaim s
caroelied, nc renumbering of the ather olaims is equired. In ofl cases where olainw sre rerumbared, they must
e renumbsred consecutively (Administralive insinuctions, Seolion 205{L)).

The amandmants nyust be made in the language in which the Intemational appiication ls o bo published.

Wit docussants mustimay sccompany the smendraents ?
Lattor (Section 205(k)):
The smandmants rmust be submitied with « letber.

Tha letter will nol be published with the intemnalional appliestion and the amendled claima. i should not be
conhaad with the "Stalement undar Articls 19(1)" (saa balow, under "Stalerment under Artiole 19(1)").

The latter must be n Englivh ar Franch, at the cheice of the applicant. However, I the binguage of tw
internstienal appiication is English, the lstter must ba In English; if the language of the intermnational
Is French, the istter must be in Franch.

Noles to Form PCTASA/Z20) (liret sheef) (January 1094)
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NOTES TOF RM PCTASA/220 (continued)

The lslier must indicate the differenoes belwesn the claims as filed and the clainme = amendied. R musdt, in
particular, indivale, in cannaction with each dlaim sppearing in the intermational appiication (it being underatood
that idenlicel indications conceming ssveral claims may be grouped),whether

the olaim s unchanged;

the claim s cancslled;

the olaim s naw;

the claim repiacss ons or mare elsims x fled;

the claim & the resull of the division of a cluim as Gad,

TTEBS

The following sxampies Hustrale the manner in which amendmants mustbe sxplained in the
acoompanying letter:

1. [Where cfiginally there were 48 clsims and alter smencdment of some claims Yhare are 51}
“Claims 1 10 29, 31, 32, 34, 35, 37 1o 48 repiaced by amended olims bearing the aame numbers;
claima 30, 33 and 38 unchanged; new cdleima 49 lo 51 added.”

2. [Whare originally here ware 15 claims and aler smendment of all glsime there e 11]:
"Claima 1 io 15 replaced by amendad claima 1t 11.°

3. [Whemn ariginally here ware 14 clsims and the emsndmenta consiat in canceling some claima and In adding
oww clalma
m-u&s-uumm‘rmu-—u naw claims 15, 18 and 17 added” or
“Claima 7 lo 13 oancelilac: new claims 15, 16-‘17“‘0!-““

4. [Where vardous hinda of armendmenis sre made):

“Claims 1-10 unchanged: clsima 11 to 13, 18 and 13 cancelad; slaima 14, 15 and 16 replaced by amended
claim 14; claim 17 subdivided into amendad dsims 15, 16 and 17; new daims 20 and 21 added.

“Staternent under artiols 15(1)" (Rule 48.4)

The amencdmanis may bs acoompanied by a stslemant sxplaining the amensimants and indicaling anvy impant
lq-ﬂhm-»WMMnhmﬂhmMHMhmm

The statement will be published with the intemationsl appication and the smenced claime.
& st be in tha fanguags in which the intemalional appplication is o he published,
R must be brisf, not exsesding 500 words if in English or i brasmlated into English.

2 should not te confused with and doss nat replase the lstter indicaling the diffsrencss batween the olsime
an filad and s amended. &t must be Bed on a seperais shest end must be identiied as such by a heading,
preferably by using the words “Siaiament under Article 15(1).”

i may nol conlsin any disparaging conwnents on the inlersational search report or the relsvanas of oltations
contained in thal report. Reference to cilalions, relevant i & given olsim, contained in the iemalional search
report may be made only in connaciion with an amendmaent of that olaim,

Consaguencs if s demand far intemsiional pretiminary sxaminsiion has siready been fled

H, ulll-imolih_'wmmm 19, a demand for intlemnational prelimin sy sxaminaiion
llulhdrhnnuhﬁd.lh spplicant must prefershly, dhmhdﬁuhmuﬂnh
intemational Bursau, also s & copy of such smendmenia with the intlemalional Preiminery Examining
Authorily (ses Fule 62.2(a), first serdenos).

Consaguance with regard i transisiion of the international application for entry into the nationsi phase

The spplicant’s sttenlion ie cdraswn to the fact thal, where upon entry inlo tha national phase, a translalion of the
claima as smendad under Acticle 19 may have 1o be kumished ta the designatedisiacted Offioss, imtead of, ar
in addition 1o, the trarslation of the daims as Sed.

For further delalls on the requiremenia of each designated/siscied Offics, see Vohams l of the PCT Appiloant’s

Nales to Form PCTASA/220 (sscond shest) (January 1964)
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"PATENT COOPERATION TREATY

PCT

INTERNATIONAL SEARCH REPORT

(PCT Article 18 and Rules 43 and 44)

s PR e e v . o .
67945-023P0B ACTION

intemational appication No. imemational fiing daie (dm/mantivyear] | (Eastiest) Priorlly Date {dayinontivysar)
PCT/US 02/ 19918 24/06/2002 29/06/2001

Appicant

PHARMACIA CORPORATION

mmmmmmmwmunmmmmummmw applicant
according 0 Aricie 18. A capy s baing fransmitted ©© the Intamational Bureau,

This Imemalional Search Reportconsistsofaklol___ 6 sheets.
It is aiso accompanied by a copy of sach prior art document ciiad in this report.

1. Basls of the report
a. Wih mgard to the tangusge, the Inlemational esarch was carried oul on the basis of the intemational appiication in the
language in which k was lisd, unieas otherwisa indicated undear this tem.

[[] e nematonat search was caried out on tha basis of a ransiation of the inlemational appication fumished 1 this
Authorly (Rule 23.1(b)).

b. With regard to any nucisciikie and/or amine acid sequence discdosed in the inlemational application, the intamaiional search
was canled out on the basis of the sequance Eeling :

contained in the inlemational application in writien form,

fied together with he international appiication in compuler readable form.
fumished subsequently 10 this Authority in writtan form.

fumishad eubsecuently 10 this AuthorRly In compuier readbie form.

the statomant that the subsaquenty fumichad writien eaquence Bsting does not go beyond the daciosurs In the
inlemnational appicafion as fled has baan fumished.

the statement that the informalion recorded in computer readable form is kientical to the writien sequence fisting has been

)

Ox 0O 00000

Cartain claims were found unsearchable (See Box 1),
Unlly of invention ks laciing (sse Box H).

o

4. Wih regand 10 the Uiths,
[[] theextis approved as submitind by the applicant.
[X] the ext has been established by thie Authority © read as follows:
HYDROPHOBIC DOPAMINE AGONISTS ADMINISTERED TO THE DERMIS

5. With regard 1o the sbetract,

[X] the textis approved as eubmitied by the appiicant.
RMNMMMhMMLthMuHmhMHI 11pmphnunnv.

within one month fom the data of madling of this Inlemalional search repart, submit comments o this Authority.
8. The Agwe of the drawings © be published with the abeiract is Figure No. -
] a8 ouggesed by the appiicant. [} Noneotthe ngures.

[C] because he appicant talled 1 suggest a figure.
[[] because misfgue betwer characterizes the invention.




INi 3NATI NAL SEARCH REPORT Y

/ntemational Application No
PCT/US 02/19918

IPC 7 Asms/’ Ea A61|I|37/oo A61K9/70

Aﬂﬂl!h Infemnational Puiswl Classilication {IPC) or lo both nalional clasalfication and IPC

Mk cocumentation seerched (clasaiication
IPC 7 A61K AG6IM A6IN

sysiom follownd by class¥ication symboic)

Documaniation searchad othar than minimum documanialion o the exien! thal such documenis are included in The Miakis searchad

Elscironic deia basy consullad during the inlamational search (neroe of date bass sd, wheie praciical, ssarch lenne waad)

EPO-Internal, WPI Data, PAJ, BIOSIS, EMBASE, MEDLINE, CHEM ABS Data

€. DOCUMENTS CONSIDERED TO BE RELEVANT

Calegny * | Ghntion of documant, with indicalion, whare approprisie, of the misvant pastages Astevant 1o ciaim No.

31 May 2001 (2001-05-31)

page 2, 1ine 24 - T1ine 25
page 7, 1ine 13 - 1ine 16
page 8, 1ine 13 - line 17

X WO 01 37882 A (ELAN PHARM INC)

1,5-15,
20,22,

27-37,
42,44,
45,
49—59
64,66,
70—80
85,87,
91- 101,
106

m Fusther docsmenis are isiad in the conlimmilion of bax C.

ﬁi] Pulsnt tamily membars sre lsled In amnex.

* Special catagories of ciad documents :

"A" document dalining the ganeral sisle of the anl which is nol
consideved to be of parlicular relovance
= -i;:ﬂlmlllplﬂﬂnudlﬂh infemational

e e o et o ot enboms s o e
ciisiion or othar apacial manon (aa apacifiod)

‘0r documes relmring o an oral discicaumn, e, exhibilion or

T i documond published aller dale
In conlicl
wn??whh-ﬂ:: :?nn-an=EL.-

Imvoive an irveniive sisp whan the documend s u—m

Y docusnant of pesiicyier sisvence: the ciaimed vontion
il be considened 1o involve an kwenlive slop whan the
docament ls oombined wilh one or o ofher such doco-

other TeNs hl-.:.-l‘l.ﬂlmmmbl poron shillod
F hrlnlnmwb:hld g et bax “&" documeni mamber of the same pateni temily
Duie af the actual compisiion of 1he inlernstional search Duip of maling of tha inlormationsl scarch raport
20 December 2002 13/01/2003

Name snd maling adkiress of the I1SA Aulhoizid offcer

Enropsen Paieil Cltice, P.B. 5818 Palantinem 2

NL - 2260 HY Rijswi

I:&?;QMTLMﬁimﬂ. Ilarttin, E




INT{ NATIONAL SEARCH REPORT

-

srmational Application Ne
PCT/US 02/19918

C.(Continuation) DOCUMENTS CONSIDERED TO BE RELEVANT

Caingory * 1 Gisltion of documanl, with indication where apgroprisde, of the reltvani paasages Plovani 1o clalm No.
X WO 01 13903 A {BOEHRINGER INGELHEIM PHARMA 1-16,20,
; BRECHT HANS NICHAEL (DE)) 22-38,
1 March 2001 (2001-03-01) 42,
44-60,
64,
66-81,
85,
87-102,
106
page 4, paragraph 4
|2nge 4, last paragraph —page 5, paragraph
page 4, last paragraph -page 6, paragraph
1; claims 1,11,12,25,26
A US S 997 501 A (KELLY JOHN GERARD ET AL) 1-107
7 December 1999 (1999-12-07)
the whole document
A WO 00 74763 A (GEORGIA TECH RES CORP) 1-106
14 December 2000 (2000-12-14)
the whole document
A BRESSOLLE ¥ ET AL: "A Neibull 1-106
distribution model for intradermal
administration of ceftazidime."
JOURNAL OF PHARMACEUTICAL SCIENCES. UNITED
STATES NOV 1993,
vol. 82, no. 11, November 1993 ({1993-11),
pages 1175-1178, XP002225051
ISSN: 0022-3549
cited in the application
the whole document
P.X WO 01 52854 A (BOEHRINGER INGELHEIM PHARMA 1,5-18,
+BRECHT HANS MICHAEL (DE); JUNG BIRGIT) 20,
26 July 2001 (2001-07-26) 22-24,
2740,
42,44,
49-62,
64,66,
70-83,
85,87,
91-104,
106
page 3, 1ine 26 - 11ne 36
page 4, 1ine 23 - 1ine 27
page 5, 1ine 27 - 1ine 33
page 6, 1ine 4 - line 14




2\Y

inamational Apphcation No. PCTUS
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FURTHER INFORMATION CONTINUED FROM PCTASA/ 210

Continuation of Box 1.2

Present claims 1, 5-23, 27-45, 49-66, 70-87, 91-107 relate to a compound,
defined by reference to a desirable characteristic or property, namely a
"hydrophobic dopamine agonist". The term "hydrophobic dopamine agonist”
defines the active agent by 1ts pharmacological effect. However, a
compound canot be sufficiently characterised by its pharmacological
effect as 1t 1s done by an expression 1ike “hydrophobic dopamine
agonist®, because it 1s impossible to know which substances are
encompassed 1n this expression.

The claims cover all compounds having this characteristic or property,
whereas the application provides support within the meaning of Article 6
PCT and/or disclosure within the meaning of Article 5 PCT for only a very
Himited number of such compounds. In the present case, the claims so lack
support, and the application so lacks disclosure, that a meaningful
search over the whole of the claimed scope 1s impossible. Independent of
the above reasoning, the claims also lack clarity {(Article 6 PCT). An
attempt 1s made to define the compound by reference to a resuit to be
achieved. Again, this lack of clarity in the present case {s such as to
render a meaningful search over the whole of the claimed scope
impossible. Consequently, the search has been carried out for those parts
of the claims which appear to be clear, supported and disclosed, namely
those parts relating to the compounds prepared in example 1, those
mentioned in claims 2-4, 24-26, 46-48, 67-69 and 88-90, those mentioned
in the description at page 12, 1ine 12 - page 13, 1ine 8, and the concept
of a hydrophobic dopamine agonist.

The applicant’s attention is drawn to the fact that claims, or parts of
claims, relating to inventions in respect of which no international
search report has been established need not be the subject of an
international preliminary examination (Rule 66.1{(e) PCT). The applicant
1s advised that the EPO policy when acting as an International
Preliminary Examining Authority is normally not to carry out a
preliminary examination on matter which has not been searched. This is
the case frrespective of whether or not the claims are amended following
receipt of the search report or during any Chapter Il procedure.




)

PCT/US 02/199 [
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Box1 Observations where certain clalms were found unsearchable (Continuation of itam 1 olilnt.hou)l./

This international Ssarch Report has not baen gstablizhad in respect of cortain claime under Article 17(2)(a) for the following ressons:

1. II] Claims Nos.:
because they relate 10 subject matier not required to be ssarched by this Authodty, namely:
Although clatms 1-107 are directed to a method of treatment of the
human/animal body, the search has been carried out and based on the alleged
effects of the composition.

2. II] Claims Nos_ =
because hey relate to parts of the Infemational Application that do not comply with the prescribed requiremants to such
an extant thal no meaninghd inamational Search can be casvied out, apecifically:

see FURTHER INFORMATION sheet PCT/ISA/210

3 D Claims Nos.:
because they are dependent ciaims and are nol dratied in accordance with the second and third saniences of Rule 6.4(a).

Box 1 Ohservationa whers unity of invention ls lacking (Continusation of item 2 of first sheet)

This International Searching Authority lound multiple inventions in this inliemational applicetion. as follows;

1. Az all requued addiional search lees ware Emely pald by the applicant, this Intesnational Search Report covers all
searchable claims.

2. D As all ssarchable clalms could be ssasched without efiort jusifying an additionaf ise, this Authortty did nof invile payment
of any ackitional fee.

3. D As only 20me of the recuired additional search fees wars timaly paki by the appicant, this Inemational Search Raport
covers only hose ciaims lor which jees ware pald, spacificafly clalms Noa.:

4, D No required addiional ssarch (eas were Smely paid by the applicant. Consequently, this Intemational Search Report ls
restricted i the invention frst mentioned in the ciaims; it Is covered by clalme Nos.:

Ramark on Protest Dmmmmmmmwuwm

D No protest accompanied the payment of additional search fees.

Ervvny RPTICAMAN irnntiramalinn Al Bt shadt 710 Lk 100
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HARNESS, DICKEY & PIERCE P.L.C. PINION
7700 Bonhomme Avenus, Suite 400 FER 12 2003
5t. Louis, Missouri 63105 - PCT Rulk 46
ETATS-UNIS D' AMERIQUE RARNESS, DEY & PERE ’
ST LOWS. MISSOUR
D of mailing
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Applceant’s or agent’s file reforence REFLY DUE
67943-023P0B e e homs i f e
Internstional spplication No. Internaticosl ffing daty {dey monih lyasr) Pricrky date (deyjmonthiyes)
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Internationsl Patent Clamification (IPC) or both nationsl ciasiflcstion snd IRC
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FPHARMACIA CORPORATION

1. This written opinion is thw first drewn up by this Internationsl Prefiminery Exmmining Actherity.
2. This opinfon santains inficstiony reintiog to the followlng iems:
I Baals of the opinicn
i [] Prioity
m [X] Noo-csshishment of opinicn with regard to novelty, krventive step and industrisl spplicabilicy

IV [] Lack of wikty of invention

Rule vy, d
v[g]_f:n-uu M.ﬂmmumuwmmau-um

Vi [} Certaln documents cited

VIt [] Certain defects in the internstionsl appliestion’
vl [ ] Certsin cheervations on the inerastionsl appfication
3. ‘Tho spplicam & barelry lavied ty reply to this opinion.

gmpm-mmu). 3
Hew? .lh“ written reply, sccornpanied, whers appropriets, mmum .
thfn:dhlu"dﬂnm-cmﬁ.?_nﬂ“.’.

Alss  PFox sn sdkditienal
For the cxsminer’s to copshder smendments snd/or arpuenents, see Rule 6645,
For s informal commumniestjon with the examiner, me Rule 66.6,

¥ 50 reply b fud, Un international prefimingcy exsminstion report will be estabiished on the basls of this oplaion.

4. The findl datx by which the international preliminary
m:uimuﬂumnmazh

Wism? See the time Emit inficeted ebove. The spplicant may, before the expiration of that thne Hmit, reqoest this Axtharky

Name wd malling sddrews of the IPEA/ Authorized officer
Burcpean Paznt Office, P.B. 3313 Patrriaan 2 m
P {43170 3403016 (o cxemion of e
Tel (+49-35) 299 2828

Form PCT/IPEAADS (cower sheet) (march 2002)
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WRITTEN OPINION international appliication NoPCT/US 02/ 19918

NB:

Basie of the opinion /UQ(

The basis of this written opinion Is the application as originally filed.

Non-establishment of opinion with regard to novelly, invenilve step and industrial
applicability

The question of whether the claimed invention appears to be novel, 1o involve an

inventive step, or to be industrially applicable has not been and will not be the subject

of the intemational prefiminary examination in respect of the claims which have not been
searched (Article 17(2)(a) or (3) and Rule 86.1(e) PCT; see also intemational search report).

Reasoned statement under Rule 66.2(a)(ll) with regard to novelty, Inventive siep or
indusirial appiicabllity )

To the sxtent that the International prefiminary examination has been carried out (see item
Il above), the following is pointed out:

In light of the documents cited in the intemational search report, It is considered that the
Inveniion as defined In at Isast some of the claims, which have been the subject of an
international search report, does not appear to meet the criterla mentioned in Article 33(1)

PCT, l.e. does not appear to be novel and/or to Involve an inventive step (see intemational
search report, in particular the documents cited X and/or Y and comesponding claim references).

nmmmmuwmmuwmmmmdnuhm
PCT and indicate the basis of the amendmenis in the documents of the application as
orlglnnllyﬁlod(kﬂdeﬂ(ﬂ (b) PCT) otherwise these amendments may not be taken

into consideration for the establishment of the international preliminary examination report.
Themdﬂnapplwnlsdlmbhh:tﬂmﬂmeapphﬂmwnm
an unnecessary plurality of independent claims, no examination of any of the claims will be
camied out

Shouid the applicart decide to request detalled substamive examination, then an
international preliminary examination report wilt normally be astablished directly.
Emapﬁmﬂyﬂmaminrmydrawupamndwnﬂencpmluushouumbbaupﬁdﬂy

Form PCT/40BAE2 (EPO-03-2002) P20T25
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IN THE EUROPEAN PATENT OFFICE
AS INTERNATIONAL PRELIMINARY EXAMINING AUTHORITY

International Application No.: PCT/US02/19918

International Filing Date: 24 June 2002

Applicant: Pharmacia Corporation

Title: ENHANCED PARMACOKINETIC
PROFILE OF HYDROPHOBIC
DOPAMINE AGONISTS
ADMINISTERED TO THE DERMIS
(title as established by the Authority)

Attorney Docket: 67945-000023POB

European Patent Office

IPEA

P.B. 5818 Patentlaan 2

NL-2280 HV Rijswijk

NETHERLANDS

AMENDMENT UNDER ARTICLE 34 AND RESPONSE TO WRITTEN
OPINION

This paper is submitted in response the IPEA’s written opinion dated
February 3, 2003 and it is accompanied by replacement sheets 35, 36, 39-44, and 46-

51 submitted herewith.

Claim Amendments Under Art. 34(2)b) PCT:

Claims 13-15, 18, 35-37, 3941, 45-65, 67-86, and 88-107 are replaced by
amended claims bearing the same numbers. Claims 1-12, 16, 17, 19-34, 38, 42-44,

66, and 87 are unchanged. No new claims have been added.

The amended claims were amended solely to comrect typographical errors
in claim dependencies. No other changes have been made to the claims. Thus,
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support for the subject matter of the amended claims will be found in the
correspondingly numbered claims of the original application as well as elsewhere in

the specification.

The changes made to the amended claims are indicated below. Deletions
are shown within [brackets] and additions are underlined.

13. The method of claim [10] 11, wherein the improved
pharmacokinetic parameter comprises a decrease in Tpux.

14. The method of claim [10] 11, wherein the improved
pharmacokinetic parameter comprises an increase in Cyy.

15. The method of claim [10] 11, wherein the improved
pharmacokinetic parameter comprises a decrease in Ti,,.

18. The method of claim [1] 17 wherein the at least one hollow
needle comprises an array of microneedles.

3s. The method of claim [32] 33, wherein the improved
pharmacokinetic parameter comprises a decrease in Topx.

36. The method of claim [32] 33, wherein the improved
pharmacokinetic parameter comprises an increase in Cax.

37. The method of claim [32] 33, wherein the improved
pharmacokinetic parameter comprises a decrease in Ty,

39, The method of claim [38] 23 wherein the delivering is through
at least one hollow needle.
40. The method of claim [23] 39 wherein the at least one hollow

needle comprises an array of microneedles.



67945-000023/WO/POB
PHA No. 01203/1/PCT
PCT/US02/19918

4]1. The method of claim [40] 39 wherein the dopamine agonist is
delivered by infusion pump, piezoelectric pump, electromotive pump, electromagnetic
pump, Belleville spring, iontophoresis, or sonophoresis.

45. The method of claim [42) 44 wherein improved systemic
absorption of the dopamine agonist is produced upon delivering the dopamine agonist
to the dermis as compared to absorption produced upon delivering the dopamine
agonist subcutaneously by bolus injection.

46. The method of claim [43] 45 wherein the dopamine agonist is
as set forth in formula (I):
R‘l
!
SR
X R
N
b ok
Al )

or pharmaceutically acceptable salts thereof, wherein

R', R? and R’ are the same or different and are H, C,.¢ alky!
(optionally phenyl substituted), C;.s alkenyl or alkynyl or Cs_jo cycloalkyl,
or where R’ is as above and R' and R? are cyclized with the attached N
atom to form pyrrolidinyl, piperidinyl, morpholinyl, 4-methylpiperazinyl
or imidazolyl groups;

X is H, F, Cl, Br, I, OH, C, alkyl or alkoxy, CN, carboxamide,
carboxyl or (C,.¢ alkyl)carbonyl;

A is CH, CH;, CHF, CHC], CHBr, CHI, CHCH;, C=0, C=S,
CSCH,, C=NH, CNHz, CNHCH,3, CNHCOOCH,, CNHCN, SO; or N;

B is CH, CH;, CHF, CHC], CHBr, CHI, C=0, N, NH or NCH;,
andnisQorl; and

D is CH, CH;, CHF, CHCl, CHBr, CHI, C=0, O, N, NH or
NCHj; and n is 0 or 1, and where ““= ia a single or double bond,

with the provisos that:
(1) whenn is 0, and A is CH;, CH-(halogen) where halogen is defined
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above, CHCH,, C=0, C=S, C=NH, SO»;
then D is CH,, CH-(halogen) where halogen is as defined above, C=0,
0O, NH, N-CHj;
(2) whenn is 0, and
A is CH, C-SCHj, C-NH;, C-NHCH,;, C-NHCOOCH;, C-NHCN, N;
then
DisCH,N;
(3) whennis 1, and
A is CH3, CH-(halogen) where halogen is as defined above, CHCH;,
C=0, C=S, C=NH, SO;; and
B is CH CH-(halogen) where halogen is as defined above, C=0, NH,
N-CHj; then
D is CHa, C=0, O, NH, N-CH3;
(4) whennis 1, and
A is CH, C-SCHj, C-NH;, C-NHCH3;, C-NHCOOCHj;, C-NHCN, N;
and
Bis CH, N; then
D is CH,, C=0, O, NH, N-CHj;
(5) whennis 1, and
A is CH3, CHCHj,, C=0, C=S, C=NH, SO, and
B is CH, N; then
D is CH, N; and pharmaceutically acceptable salts thereof to the
human.

47. The method of claim [44] 4§ wherein the dopamine agonist is
(R)-5,6-dihydro-5-(methylamino)-4H-imidazo[4,5-ij]-quinoline-2(1H)-thione or a
pharmaceutically acceptable salt thereof.

48, The method of claim [44] 46 wherein the dopamine agonist is
(R)-5,6-dihydro-5(methylamino)-4H-imidazo[4,5-ij]-quinolin-2(1H)-one or a
pharmaceutically acceptable salt thereof.

49. The method of claim [43] 45 wherein the bolus subcutaneous
injection is delivered in not more than 10 minutes.

4
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50. The method of claim [47] 49 wherein the bolus subcutaneous
injection is delivered in not more than 2 minutes.
51. The method of claim [43] 45 wherein the hydrophobic
dopamine agonist is delivered to the dermis by bolus injection.
52. The method of claim [49] 51 wherein the hydrophobic

dopamine agonist is delivered to the dermis in not more than 10 minutes.

53. The method of claim [50] 52 wherein the hydrophobic
dopamine agonist is delivered to the dermis in not more than 2 minutes.

54, The method of claim [43] 45 wherein the hydrophobic
dopamine agonist is delivered to the dermis by repeated bolus injection.

55. The method of claim [43] 45 wherein at least one
pharmacokinetic parameter is improved upon delivery of the dopamine agonist to the
dermis as compared to the same pharmacokinetic parameter upon delivering the
dopamine agonist subcutaneously by bolus injection.

56. The method of claim [53] 55, wherein the improved
pharmacokinetic parameter comprises increased bioavailability of the dopamine
agonist,

57. The method of claim [52] 55, wherein the improved
pharmacokinetic parameter comprises a decrease in Ty,

58. The method of claim [52] 53, wherein the improved

pharmacokinetic parameter comprises an increase in Crus.

59. The method of claim [52] 55, wherein the improved
pharmacokinetic parameter comprises a decrease in Ty,
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60. The method of claim [43] 45 wherein the delivering is through
a cutaneous micropore created by any solid projection, electromotive force, thermal
energy or gas ballistics.
61. The method of claim [58] 45 wherein the delivering is through
at least one hollow needle.
62. The method of claim [43] 61 wherein the at least one hollow

needle comprises an armay of microneedles.

63. The method of claim [60] 61 wherein the dopamine agonist is
delivered by infusion pump, piezoelectric pump, electromotive pump, electromagnetic
pump, Bellevi611le spring, iontophoresis, or sonophoresis.

64. The method of claim [43] 45 wherein the hydrophobic
dopamine agonist has a logP of about 1.5 or greater.

65. The method of claim [43] 45 wherein the dopamine agonist is
in the form of nanoparticles or nanocrystals.

67. The method of claim [64] 66 wherein the dopamine agonist is
as set forth in formula (I):
R1
:
R
X R
N
b A
e O

or pharmaceutically acceptable salts thereof, wherein

R', R? and R? are the same or different and are H, C,5 alkyl
(optionally pheny] substituted), Cy.s alkeny] or alkynyl or Cy.19 cycloalkyl,
or where R’ is as above and R' and R? are cyclized with the attached N

atom to form pyrrolidinyl, piperidinyl, morpholinyl, 4-methylpipemzinyl
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or imidazolyl groups;
X is H, F, Cl, Br, I, OH, C5 alkyl or alkoxy, CN, carboxamide,
carboxyl or (C,.s slkyl)carbonyl;

A is CH, CH,3, CHF, CHCI, CHBr, CHI, CHCH,, C=0, C=S8,
CSCHj, C=NH, CNH;, CNHCH,, CNHCOOCH,;, CNHCN, SO; or N;
B is CH, CH,, CHF, CHC], CHBr, CHI, C=0, N, NH or NCH,,
andnis0orl; and
D is CH, CHj, CHF, CHC, CHBr, CHI, C=0, O, N, NH or
NCHj; and n is 0 or 1, and where ““~ is a single or double bond,
with the provisos that;
(1) when n is 0, and A is CH3, CH-(halogen) where halogen is defined
above, CHCH3, C=0, C=8, C=NH, SOy;
then D is CH;, CH-(halogen) where halogen is as defined above, C=0,
O, NH, N-CH3;
(2) when n is 0, and
A is CH, C-SCHj, C-NH;, C-NHCH,, C-NHCOOCH;, C-NHCN, N;
then
Dis CH, N;
(3)whennis 1, and
A is CH;, CH-(halogen) where halogen is as defined above, CHCH,,
C=0, C=8, C=NH, SOy; and
B is CH,, CH-(halogen) where halogen is as defined above, C=0, NH,
N-CHj; then
D is CH;, C=0, O, NH, N-CHj;
(4) whennis 1, and
A is CH, C-SCHj, C-NH;z, C-NHCH,, C-NHCOOCH;, C-NHCN, N;
and
B is CH, N; then
D is CH,, C=0, O, NH, N-CHj;
(5)whennis 1, and
A is CH;, CHCH,, C=0, C=S, C=NH, SO,, and
B is CH, N; then
D is CH, N; and pharmaceutically acceptable salts thereof to the
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68. The method of claim [65] 67 wherein the dopamine agonist is
(R)-5,6-dihydro-5-(methylamino)-4H-imidazo[4,5-i/]-quinoline-2(1H)-thione or a
pharmaceutically acceptable salt thereof,

69. The method of claim [65]) 67 wherein the dopamine agonist is

(R)-5,6-dihydro-5-(methylamino)-4H-imidazo[4,5-if]-quinolin-2(1 H)-one or a
pharmaceutically acceptable salt thereof.

70. The method of claim [64] 66 wherein the bolus subcutaneous
injection is delivered in not more than 10 minutes.

. The method of claim [68] 70 wherein the bolus subcutancous
injection is delivered in not more than 2 minutes.

72. The method of claim [64] 66 wherein the hydrophobic
dopamine agonist is delivered to the dermis by bolus injection.

73. The method of claim [70] 72 wherein the hydrophobic
dopamine agonist is delivered to the dermis in not more than 10 minutes.

74. The method of claim [71] 73 wherein the hydrophobic
dopamine agonist is delivered to the dermis in not more than 2 minutes.

75. The method of claim [64] 66 wherein the hydrophobic
dopamine agonist is delivered to the dermis by repeated bolus injection.

76. The method of claim [64] 66 wherein at least one
pharmacokinetic parameter is improved upon delivery of the dopamine agonist to the
dermis as compared to the same pharmacokinetic parameter upon delivering the
dopamine agonist subcutaneously by bolus injection.

—_—n s
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77. The method of claim [74] 76, wherein the improved

pharmacokinetic parameter comprises increased bicavailability of the dopamine

agonist,

78. The method of claim [73] 76, wherein the improved
pharmacokinetic parameter comprises a decrease in Ty,

79. The method of claim [73] 76, wherein the improved
pharmacokinetic parameter comprises an increase in Cros.

80. The method of claim [73].76, wherein the improved
pharmacokinetic parameter comprises a decrease in Ty,

81. The method of claim [64] 66 wherein the delivering is through
a cutaneous micropore created by any solid projection, electromotive force, thermal
energy or gas ballistics.

82. The method of claim [79] 66 wherein the delivering is through
at least one hollow needle.
83. The method of claim [64] 82 wherein the at least one hollow

needle comprises an array of microneedles,

84, The method of claim [81] 82 wherein the dopamine agonist is
delivered by infusion pump, piezoelectric pump, electromotive pump, electromagnetic
pump, Belleville spring, iontophoresis, or sonophoresis.

85. The method of claim [64] 66 wherein the hydrophobic
dopamine agonist has a logP of about 1.5 or greater.

86. The method of claim [64] 66 wherein the dopamine agonist is
in the form of nanoparticles or nanocrystals.
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88. The method of claim [85] 87 wherein the dopamine agonist is
as set forth in formula (I):
R‘
|
SR
X R
N
b A
e ®

or pharmaceutically acceptable salts thereof, wherein
R', R? and R’ are the same or different and are H, C). alkyl
(optionally phenyl substituted), Cs.s alkeny] or alkynyl or Cy.jg cycloaikyl,
or where R? is as above and R and R? are cyclized with the attached N
atom to form pyrrolidinyl, piperidinyl, morpholinyl, 4-methylpiperazinyl
or imidazolyl groups;
Xis H, F, Cl, Br, 1, OH, C, alkyl or alkoxy, CN, carboxamide,
carboxyl or (C,.s alkyl)carbonyl;
A is CH, CH,, CHF, CHC], CHBr, CHI, CHCHj3, C=0, C=S,
CSCH;, C=NH, CNH;, CNHCHj3, CNHCOOCH;, CNHCN, SO; or N;
B is CH, CH;, CHF, CHCI, CHBr, CHI, C=0, N, NH or NCH;,
andnis 0 or |; and
D is CH, CH;, CHF, CHCI, CHBr, CHI, C=0, O, N, NH or
NCHy; and n is 0 or 1, and where “ is a single or double bond,
with the provisos that:
(1) when n is 0, and A is CHz, CH-(halogen) where halogen is defined
above, CHCHj, C=0, C=S, C=NH, SOx;
then D is CH;, CH-(halogen) where halogen is as defined above, C=0,
O, NH, N-CHj;
(2) whenn is 0, and
A is CH, C-SCH;, C-NH,, C-NHCH,, C-NHCOOCH3, C-NHCN, N;

Dis CH, N;
(3) whennis 1, and
A is CH;, CH-(halogen) where halogen is as defined above, CHCH,
C=0, C=S8, C=NH, SO;; and

10



susoooazworos T

PHA No, 01203/1/PCT
PCT/US02/19918

B is CHz, CH-(halogen) where halogen is as defined above, C=0, NH,
N-CHj; then
D is CH;, C=0, O, NH, N-CHj3;
(4) when nis 1, and
A is CH, C-SCH,;, C-NH;, C-NHCH;, C-NHCOOCH,;, C-NHCN, N;

B is CH, N, then
D is CH,;, C=0, O, NH, N-CH3;
(5)whennis 1, and
A is CH;, CHCH;, C=0, C=S, C=NH, SO,, and
B is CH, N: then
D is CH, N; and pharmaceutically accepiable salts thereof to the
human.

89. The method of claim [86] 88 wherein the dopamine agonist is
(R)-5,6-dihydro-5-(methylamino)-4H-imidazo[4,5-ij]-quinoline-2(1 H)-thione or a
pharmaceutically acceptable zalt thereof.

90. The method of claim [86] 88 wherein the dopamine agonist is
(R)-5,6-dihydro-5(methylamino)-4H-imidazo[4,5-if/]-quinolin-2(1H)-one or a
pharmaceutically acceptable salt thereof.

91. The method of claim [85] 87 wherein the bolus subcutaneous
injection is delivered in not more than 10 minutes.

92. The method of claim [89] 91 wherein the bolus subcutaneous
injection is delivered in not more than 2 minutes.

93. The method of claim [85] 87 wherein the hydrophobic
dopamine agonist is delivered to the dermis by bolus injection.

94, The method of claim [91] 93 wherein the hydrophobic
dopamine agonist is delivered to the dermis in not more than 10 minutes.

11
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95. The method of claim [92] 94 wherein the hydrophobic
dopamine agonist is delivered to the dermis in not more than 2 minutes.

96. The method of claim [85] 87 wherein the hydrophobic
dopamine agonist is delivered to the dermis by repeated bolus injection.

97. The method of claim [85] 87 wherein at least one

pharmacokinetic parameter is improved upon delivery of the dopamine agonist to the
dermis as compared to the same pharmacokinetic parameter upon delivering the
dopamine agonist subcutaneously by bolus injection.

98. The method of claim [95] 97, wherein the improved
pharmacokinetic parameter comprises increased bioavailability of the dopamine
agonist.

99. The method of claim [94] 97, wherein the improved
pharmacokinetic parameter comprises a decrease in Trmax.

100. The method of claim [94] 97, wherein the improved
pharmacokinetic parameter comprises an increase in Cpyy.

101. The method of claim [94] 97, wherein the improved
pharmacokinetic parameter comprises a decrease in T,

102. The method of claim [85] 87 wherein the delivering is through

a cutaneous micropore created by any solid projection, electromotive force, thermal
energy or gas ballistics.

103. The method of claim [85] 87 wherein the delivering is through
at least one hollow needle.

104. The method of claim [85] 103 wherein the at least one hollow
needle comprises an array of microneedles.

12
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105. The method of claim [102] 103 wherein the dopamine agonist
is delivered by infusion pump, piezoelectric pump, electromotive pump,
electromagnetic pump, Belleville spring, iontophoresis, or sonophoresis.

106. The method of claim [85] 87 wherein the hydrophobic
dopamine agonist has a logP of about 1.5 or greater.

107. The method of claim [85] 87 wherein the dopamine agonist is
in the form of nanoparticles or nanocrystals.

REMARKS
Non-establish t of Opinlion - Art. 1 a) or {3):

The Examiner's statement asserts that the novelty, inventive step, and
industrial applicability has not and will not be the subject of the Internntionall
Preliminary Examination in respect of claims that have not been searched. According
to the International Search Report (ISR), claims 1, 5-23, 27-45, 49-66, 70-87, and 91-
107 allegedly relate to a compound that cannot be sufficiently chamacterized by its
pharmacological effect. The ISR also asserted that the claims also lack clarity under
Article 6 because an attempt is made to define a compound according to a result to be
achieved.

Applicant respectfully disagrees. More particularly, the subject matter of
the claims is not a compound. Applicant is not claiming the compound itself, and the
claims do not cover "all compounds having this characteristic or property.” Instead,
the claims are directed to a method for systemic administration of & compound, not

the compound itself. See Claims 1, 22, 44, 66, and 87.

13
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For these reasons, it is submitted that the claims do not so relate to a
compound as to render them unsearchable, nor do they lack clarity under Article 6.
Applicant therefore requests that a detailed substantive examination be performed on

all claims.

If Applicant's request for a detailed substantive examination of all claims
cannot be carried out for any reason, it is noted that the ISA stated that Claims 2-4,
24-26, 46-48, .67-69. and 88-90 were clear, supported and disclosed, and that the
search has been carried out for these claims. Thus, it is requested that a detailed
substantive examination be carried out for at least Claims 2-4, 24-26, 46-48, 67-69,
and 88-90, inasmuch as the ISA itself asserts that these claims have been adequately
searched.

N and Inventive Art. 33(1 and (3) PCT:

Reconsideration is requested of the Examiner's reasoned statement under
Rule 66.2(a)(ii) that some of the claims subject to an international search report do not
appear to be novel and/or do not involve an inventive step, according to documents
cited "X" and/or "Y™ agninst the corresponding claims,

Applicant notes that there are three X" references and no "Y" references
in the international search report, all the remaining references being cited ag "A"
references defining the general state of the art and not being of particular relevance.
Of the three "X" references, one (Brecht et al., WO 01 52854 A) has a publication
date after the claimed priority date, and thus does not negate the novelty and inventive
step of Applicant's present claims. (The other Brecht publication, WO 01 13903 A, is

discussed in this response.)

14
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With respect to Elan Phamceuticals, Inc., WO 01/37882 (hereinafter
"Elan"), the passages cited in the search report disclose that Fenoldopan is a dopamine
agonist that can be administered by any route suitable to achieve the desired result,
including intradermally and subcutancously (the latter being the prefemed
administration, see page 7, lines 17-19), or incorporated into particles. The only
sensible reading of page 8, lines 14-17 is that the entrapped drug is (1) either
administered subcutaneously, generully as a bolus injection, or (2) as an alternative, as
an intermittent infusion, typically from an intrademal or subcutaneous injection site,
which, in case (2), achieves prolonged release of fenoldopam from the intradermal or
subcutaneous injection site. There is simply no logically cohesive reading of the
passage at page 8, lines 14-17 that supports or describes an intradermal bolus

injection.

More specifically, if the alternatives at page 8, lines 14-17 are interpreted
as being intradermal or subcutaneous bolus injection va. intradermal or subcutaneous
intermittent infusion, the initial phrase, "The entrapped drug is administered
subcutancously, gencrally ss..." has to be considered either as being contradictory or
superfluous. Moreover, a subcutacous bolus injection would not "achieve prolonged
release of fenoldopam from the injection site," whereas this type of release could be
expected to be achieved via intermittent infusion from an intradermal or subcutaneous

injection site.

Thus, it cannot be said that Elan teaches or suggests a dermal bolus
injection or any other injection of a hydrophobic dopamine agonist to the dermis of a

mammal, wherein improved systemic absorption is produced as compared to

15
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absorption produced upon delivering the dopamine agonist subcutaneously by bolus

injection.

By contrast, Applicant's Claim 1, as currently pending, recites "A method
... comprising delivering the dopamine agonist to the dermis of the mammal, wherein
improved systemic absorption is produced as compared to absorption produced upon
delivering the dopamine agonist subcutaneously by bolus injection." There is nothing
taught or suggested in the cited passages of Elan or clsewhere in that reference
regarding such a method. More specifically, there is nothing that would render the
step of delivering a dopamine agonist to the dermis of an animal with improved
systemic absorption relative to a bolus subcutaneous injection. See Applicant's
disclosure at, for example, paragraphs 0018, 0019, 0038, and elsewhere. Moreover,
Applicant's dependent claims 7 and 10 explicitly recite that delivery to the dermis is,
respectively, by bolus injection or by repeated bolus injection. See, for example,

paragraphs 0013, 0023, 0051, 0062 of Applicant's application.

For the above reasons, it is submitted that independent Claim 1 and Claims
2-21 (which are each dependent upon Claim 1) are novel over Elan and incorporate

inventive steps that are not shown or suggested by Elan.

Claim 22 recites "... administration of a hydrophobic dopamine agonist to
a mammal ... comprising selectively delivering the dopamine agonist to the dermis of
the mammal ...". Elan, by contrast, teaches either a subcutaneous administration (see
page 7, lines 17-19) or the incorporation of the agonist into particles, such as polymer
particles or liposomes (sec page 8, lines 13-14). It is submitted that the incorporation
of the dopamine agonist into polymer particles or liposomes results in a hydrophillic
composition for the dopamine sgonist rather than a hydrophobic composition. In

16
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particular, it is submitted that the polymer particle examples cited by Elan (polyvinyl
alcohol, polyvinylpyrrolidone, polyacrylic acid, and celluloses) are sll soluble,
hydrophillic compounds, as are liposomes. (See page 8, lines 18-22, and U.S. Patent

No. 4,235,871, which is enclosed with thig letter).

It is therefore submitted that Claim 22 incorporates novelty and inventive
steps beyond those taught or suggested by Elan.

Claim 23 is dependent upon Claim 22, and additionally incorporates the
improved systemic absorption feature of Claim 1 that is discussed above. Therefore,
Claim 23 is both novel and inventive over Elan for the same reasons given with

respect to both Claims 1 and 22 above.

Claims 24-43 are each dependent, directly or indirectly, upon both Claims
22 and 23, and are thus novel and inventive for at least the same reasons given above

for Claims 22 and 23,

Claim 44 is similar to Claim 22, except that the systemic absorption from
the dermis is explicitly claimed. It is thus submitted that Claim 44 is novel and
incorporates an inventive step over Elan for reasons similar to that given with respect

to Claim 22.

Claim 45 recites a novel feature gimilar to that recited by Claim 23, and is

novel and inventive over Elan for similar reasons.

Various claims herein have been amended to correct a typographical error
in its dependency. As herein amended, Claims 46-65 are directly or indirectly
dependent upon Claims 44 and 45, and are thus novel and inventive over Elan for at

least the same reasons.

17



S—— 'z,}d‘ /

PHA No. 01203/1/PCT
PCT/US02/19918

Claim 66 is similar to Claim 1, but more specifically recites specific
conditions as to higher bioavailability, and/or other parameters compared to bolus
subcutaneous administration of the dopamine agonist. Thus, Claim 66 is novel and

inventive over Elan for reasons similar to that given above with respect to Claim 1.

Claims 67-86 are directly or indirectly dependent upon Claim 66 and are
thus novel and inventive over Elan for the same reasons given with respect to Claim

66.

Claim 87 is similar to Claim 66, except that the result of the administration
ie explicitly claimed. Thus, Claim 87 is novel and inventive over Elan for

substantially the same reasons given with respect to Claim 66.

Claims 88-107 are indirectly or directly dependent upon Claim 87 and are
thus novel and inventive over Elan for the same reasons given with respect to Claim

87.

With respect to WO 01 13903 ("Brecht"), this reference recites a treatment
for Restless Leg Syndrome that comprises administering both an a2 -agonist and
another neuropsychic drug. The cited passages recite specific dopamine agonists (see
page 4, paragraph 4), which can be combined with other substances and administered
by various methods, including via oral and transdermal preparations (see page 4 last
paragraph to page 5, paragraph 2). A transdermal plaster may be uged that releases
the active substance continuously into the skin (see page 4 to page 6, paragraph 1).
However, there is no teaching or suggestion of administering a hydrophobic dopamine
agonist to a mammal, wherein improved systemic absorption is produced as compared
to absorption produced upon delivering the dopamine agonist subcutaneously by

bolus injection.

18
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More particularly, hydrophobic substances have been intradermally
administered locally or injected at a slow mte (see Applicant's application at
paragraph 0009 and 0011). Water soluble substances have been administered
intradermally, as well (see pamgmaph 0010). However, improved absorption
compared to subcutaneous administration has not been demonstrated, nor is there any
teaching or suggestion of such in Brecht. With continuous slow administration, as is
described in Brecht (see page 6 of Brecht), one would never notice relatively poor
sbsorption because the mte limiting factor is the rate of delivery. Only when the
dopamine agonist is delivered rapidly by bolus administration is the rate of absorption

limited by dermal absorption.

Applicant’s invention relates to the fact that, when a hydrophobic
dopamine agonist is administered intradermally, it is well absorbed whether
administered rapidly (bolus) or slowly (infusion). By challenging a system with rapid
administration (bolus), intradermal absorption is revealed to be better than by
subcutancous bolus injection. No such administration is shown or suggested by

Brecht,

By contrast, Applicant's Claim 1, as currently pending, recites "A method
... comprising delivering the dopamine agonist to the dermis of the mammal, wherein
improved systemic absorption is produced as compared to absorption produced upon
delivering the dopamine agonist subcutaneously by bolus injection." There is nothing
taught or suggested in the cited passages of Brecht or elsewhere in that reference
regarding such a method. More specifically, there is nothing that would render the
step of delivering & dopamine agonist to the dermis of an animal with improved

systemic absorption relative to a bolus subcutaneous injection. See Applicant's
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disclosure at, for example, paragmphs 0018, 0019, 0038, and elsewhere. Moreover,
Applicant's dependent claims 7 and 10 explicitly recite that delivery to the dermis is,
respectively, by bolus injection or by repeated bolus injection. See, for example,

paragraphs 0013, 0023, 0051, 0062 of Applicant's application.

For the above reasons, it is submitted that independent Claim 1 and Claims
2-21 (which are each dependent upon Claim 1) are novel over Brecht and incorporate

inventive steps that are not shown or suggested by Brecht.

Claim 22 recites "... administration of a hydrophobic dopamine agonist to
a mammal ... comprising selectively delivering the dopemine agonist to the dermis of
the mammal ...". Brecht, by contrast, teaches either a subcutaneous administration
(see page 7, lines 17-19) or the incorporation of the agonist into particles, such as
polymer particles or liposomes (see page 8, lines 13-14), It is submitted that the
incorporation of the dopamine agonist into polymer particles or liposomes results in a
hydrophillic composition for the dopamine agonist rather than a hydrophobic
composition. In particular, it is submitted that the polymer particle examples cited by
Brecht (polyvinyl alcohol, polyvinylpyrrolidone, polyacrylic acid, and celluloses) are
all soluble, hydrophillic compounds, as are liposomes. (See page 8, lines 18-22, and
U.S. Patent No. 4,235,871, which is enclosed with this letter).

It is therefore submitted that Claim 22 incorporates novelty and inventive
steps beyond those taught or suggested by Brecht.

Claim 23 is dependent upon Claim 22, and additionally incorporates the
improved systemic absorption feature of Claim 1 that is discussed above. Therefore,
Claim 23 is both novel and inventive over Brecht for the same reasons given with

respect to both Claims 1 and 22 above.

20
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Claims 24-43 are each dependent, directly or indirectly, upon both Claims
22 and 23, and are thus novel and inventive for at least the same reasons given above

for Claims 22 and 23.

Claim 44 is similar to Claim 22, except that the systemic absorption from
the dermis is explicitly claimed. It is thus submitted that Claim 44 is novel and
incorporates an inventive step over Brecht for reasons similar to that given with

respect to Claim 22,

Claim 45 recites a novel feature similar to that recited by Claim 23, and is

novel and inventive over Brecht for similar reasons.

Various claims herein have been amended to correct a typographical error
in its dependency. As herein amended, Claims 46-65 are directly or indirectly
dependent upon Claims 44 and 45, and are thus novel and inventive over Brecht for at

least the same reasons.

Claim 66 is similar to Claim 1, but more specifically recites specific
conditions as to higher bioavailability, and/or other parameters compared to bolus
subcutaneous administration of the dopamine agonist. Thus, Claim 66 is novel and

inventive over Brecht for reasons similar to that given above with respect to Claim 1.

Claims 67-86 are directly or indirectly dependent upon Claim 66 and are
thus novel and inventive over Brecht for the same reasons given with respect to Claim

66.

Claim 87 is similar to Claim 66, except that the result of the administration
is explicitly claimed. Thus, Claim 87 is novel and inventive over Brecht for

substantially the same reasons given with respect to Claim 66.

21
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Claims 88-107 are indirectly or directly dependent upon Claim 87 and are
thus novel and inventive over Brecht for the same reasons given with respect to Claim

87.

For the above reasons, it is respectfully requested that a detailed
international preliminary examination report be issued indicating that the claims as

herein amended are novel, involve an inventive step, and have industrial applicability.

Respectfully submitted,

Alan L. CASSEL, Reg. No. 35,842
HARNESS, DICKEY & PIERCE, P.L.C.
7700 Bonhomme Suite 400

St. Louis, Missouri 63105

Tel: (314) 726-7519

Fax: (314) 726-7501
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WHAT IS CLAIMED §:

L A method for systemic administration of a hydrophobic dopsmine
agonist to a mammal, the method comprising delivering the dopamine agonist to the
dermis of the mammal, wherein improved systemnic absorption is produced as
compared to absorption produced upon delivering the dopamine agonist
subcutaneously by bolus imjection.

2 The method of claim 1 wherein the dopamine agonist is as set forth in
formauls (T):

. M
or pharmaceutically acceptable salts thereof, wherein
R', R? and R? are the same or different and are H, Ci.¢ alkyl (optionally phenyl
substituted), Cs.5 alkenyl or alkynyl or Cy.1p cycloalkyl, or where R is as
above and R' and R? are cyclized with the attached N stom to form
pyrrolidinyl, piperidinyl, morpholinyl, 4-methylpiperazinyl or imidazolyl
groups;
X is H, F, Cl, Br, I, OH, Cy.5 alkyl or alkoxy, CN, carboxamide, carboxyl or
(C1-¢ alkyl)carbonyl; -
A is CH, CH,, CHF, CHCI, CHBr, CHI, CHCH,, C=0, C=S, CSCH,, C=NH,
CNH,, CNHCH,, CNHCOOCH,, CNHCN, SO; or N;
B is CH, CH,, CHF, CHC], CHBr, CHI, C=0, N, NH or NCH, and n is 0 o
1;and
D is CH, CH,, CHF, CHCI, CHBr, CHI, C=0, O, N, NH or NCHy; and n is 0
or 1, and where ~~ is s single or double bond,
with the provisos that:
(1) when n is 0, and A is CHj3, CH-(halogen) where halogen is defined sbove,
CHCH,, C=0, O=S, C=NH, SOy;
then D is CH,, CH-(halogen) where halogen is as defined above, C=0, O,
NH, N-CHj;

-33-
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(2) whenn is 0, and
A is CH, C-SCH,, C-NH,;, C-NHCH,;, C-NHCOOCH,, C-NHCN, N; then
DisCH,N;
(3) whennis 1, and
A is CH;, CH-(halogen) where halogen is as defmed above, CHCH,, C=0O,
C=8, C=NH, S0;; and
B is CHy, CH-(halogen) where halogen is as defined above, C=0, NH, N-
CHj; then
D is CHa, C=0, O, NH, N-CH,;
(4) whennis 1, and
A is CH, C-SCH,, C-NH;, C-NHCH,3, C-NHCOOCH;, C-NHCN, N; and
B is CH, N; then
D is CHa, C=0, O, NH, N-CHj;
(5) whennis 1, and .
A is CH,, CHCH;, C=0, C=8, C=NH, SO, sud
BisCH, N; then
D is CH, N; and pharmaceutically acceptable salts thereof to the human

3. The method of claim 2 wherein the dopamine agonist is (R)-5,6-
dibydro-5-(methylamine)-4H-imidazo{4,5-}/}-quinoline-2(1H)-thione or a
pharmaceutically acceptable salt thereof.

4 The method of claim 2 wherein the dopamine agonist is (R)-5,6-
dihydro-5-(methylamino)-4H-imidazo{4,5-i/}-quinolin-2(1H)-one or a
phanmaceutically acceptable salt thueof

5. The method of claim 1 wherein the bolus subcutaneous injection is
delivered in not more than 10 minutes.

6. The method of claim 5 wherein the bolus subcutaneous injection is
delivered in not more than 2 minutes.

7. The method of claim 1 wherein the hydrophobic dopamine agonist is
delivered to the dermis by bolus injection.

-34-
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8. The method of claim 7 wherein the hydrophobic dopamine agonist is
delivered {0 the demis in not more than 1) minutes.

9. The method of claim 8 wherein the hydrophobic dopamine agonist is
delivered to the dermis in not more then 2 minutes.

10, The method of claim 1 wherein the hydrophobic dopamine agonist is
delivered to the dermis by repeated bolus imjection.

11. The method of claim 1 wherein at least one pharmacokinetic parameter
is improved upon delivery of the dopemine agonist to the dermis as compared to the
subcutaneously by bolus injection.

12.  The method of claim 11, wherein the improved pharmacokinetic
pammeter comprises increased bioavailability of the dopamine agonist.

13.  The method of claim 11, wherein the improved pharmacokinetic
parameter comprises & docrease in T
14.  The method of claim 11, wherein the improved pharmacokinetic

pmmmiﬁuminc...

15.  The method of claim 11, wherein the improved pharmacokinetic
parameter comprises a decrease in Thy

16.  The method of claim 1 wherein the delivering is through a cutancous
micropore created by any solid projection, electromotive force, thermal energy or gas
ballistics.

17. The method of claim 16 wherein the delivering is through at least one
hollow needle.
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18.  The method of claim 17 wherein the at least one hollow needle
comgprisey an simay of microncedles.

19. The method of claim 18 wherein the dopamine agonist is delivered by
- ﬁ » - I II ! I l.w I I -I-c
Belleville spring, iontophoresis, or sonophoresis.

20. The method of claim 1 wherein the hydrophobic dopamine agonist has
a logP of about 1.5 or greater.

21. The method of claim 1 wherein the dopamine agonist is in the form of
nanoparticles or nanocrystals.

22. A method for administration of a hydrophobic dopamine agonist to a
mammal, the method comprising selectively delivering the dopamine agonist to the
dermis of the mammal to obtain systemic sbsorption of the dopamine agomist from the
dermis.

23. The method of claim 22 wherein improved systemic absorption of the
dopamine agonist is produced upon delivering the dopamine agonist to the dermis as
compared to absorption produced upon delivering the dopamine agonist
subcutancously by bolus injection.

24. The method of claim 23 wherein the dopamine agonist is as set forth in
formula (I):

1))
or pharmaceutically acceptable salts thereof, wherein
R', R? and R’ are the same or different and are H, C, ¢ alkyl (optionally phenyl
substituted), C;.s alkenyl ar alkynyl or Cs.10 cycloalkyl, ar where R’ is as
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above and R and R? are cyclized with the attached N atom to form
pyrrolidintyl, piperidinyl, morphobinyl, 4-metirylpiperazinyl or imidazolyl
groups;
XisH.F.CI.Br.I.OH,CuIlkylmllbxy._m.wboumidc.mhuylm
(C1.6 alkyl)carbonyl;
A is CH, CH;, CHF, CHC], CHBr, CHI, CHCH,, C=0, C=8, CSCH,, C=NH,
CNH;3, CNHCH;3, CNHCOOCH3, CNHCN, SO; or N;
B is CH, CH,, CHF, CHCI, CHBr, CHL, C=O, N, NH or NCHs, and nis 0 or
1;and
D is CH, CH,, CHF, CHC], CHBr, CHI, C=0, O, N, NH or NCH;; and n is 0
ar 1, and where == is a single or double bond,
with the provisos that:
(1) when n is 0, and A is CH,, CH-(halogen) where halogen is defined sbove,
CHCH,, C=0, C=S, C=NH, SO»;
then D is CHa, CH-(halogen) where halogen is 2s defined above, C=0, O,
NH, N-CHj;
(2) when n is 0, and
A is CH, C-SCH,, C-NH,, C-NHCH;, C-NHCOOCHj;, C-NHCN, N; then
DisCH,N; ‘
(3)whennis1,and
A is CH;, CH-(halogen) where halogen is as defined above, CHCH,, C=0,
C=8, C=NH, SO; and
B is CH3, CH-(halogen) where halogen is as defined above, C=0, NH, N-
CH;; then
Dis CH;, C=0, O, NH, N-CHj;
(4) whenn is 1, and '
A is CH, C-SCH,, C-NH,, C-NHCH;, C-NHCOOCH,, C-NHCN, N; and
Bis CH, N; then
D is CH;, C=0, 0, NH, N-CHj;
(5)wheanis 1, and
A is CH,, CHCH,, C=0, C=8, C=NH, SO;, and
Bis CH, N; then '
D is CH, N; and pharmaceutically acceptable salts thereof to the human.
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25.  The method of claim 24 wherein the dopamine agonist is (R)-5,6- %

dihydro-5-(methylamino)-4H-imidazo[4,5-if]-quinoline-2(1H)-thione or a
pharmaceutically acceptable salt thereof.

26. mw«mz&mmwwnms,s
dihydro-5-(methylamino)-4H-imidazo{4,5-ij]-quinolin-2(1H)-one or a
pharmacentically acceptable salt thereof.

27.  The method of claim 23 wherein the bolus subcutaneous injection is
delivered in not more than 10 mimites.

28. The method of claim 27 wherein the bolus subcutimeous injection is
delivered in not more than 2 minutes.

29.  The mothod of claim: 23 wherein the hydrophobic dopemine agonist is
delivered to the dermis by bolus imjection.

30. The method of claim 29 wherein the hydrophobic dopamine agonist is
delivered to the dermis in not more than 10 minutes,

31. The method of claim 30 wherein the hydrophobic dopamine agonist is
delivered to the dermis in not more than 2 minutes.

32.  The method of claim 23 wherein the hydrophobic dopamine agonist is
delivered to the dermis by repeated bolus injection.

33. The method of claim 23 whexein at lcast one pharmacokinetic
parameter is improved upon delivery of the dopamine agonist to the dermis as
compared to the same pharmacokinetic parameter upon delivering the dopamine
agonist subcutanecusly by bolus injection.

34. The method of claim 33, wherein the improved pharmacokinetic

s 1 bioavailability of the d . -
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35.  The method of claim 33, whexein the improved pharmacokinetic
parameter comprises a decrease in Toms.

36. The method of claim 33, wherein the improved pharmacokinetic

pumdwwmpﬁsu-minuuuincn..
37. Themethod of claim 33, wherein the improved pharmacokinetic
parameter comprises 2 decrease in Tig

38. The method of claim 23 wherein the delivering is through a cutaneous
micropore created by any solid projection, electromotive force, thermal energy or gas
ballist

39.  The method of claim 23 wherein the delivering is through at least one
hollow needle.

40. The mothod of claim 39 wherein the at least one hollow noedle
comprises an array of micraneedles.

4l. The method of claim 39 wherein the dopamine agonist is delivered by
- fusi sczoclectsi " . . .
Belloville soring & horcsis. or horesi

42. The method of claim 23 wherein the hydrophobic dopamine agonist

has a logP of about 1.5 or greater.

43.  The method of claim 23 wherein the dopamine agonist is in the form of
nanoparticles or nanocrystals.

44, A method for administration of & hydrophobic dopamine agonist to a
mammal, the method comprising selectively delivering the dopamine agonist to the
dmnisofthemnmmniwhereinmtmﬂcnbmpﬁmofﬂwdopamimmﬁmﬂw
dermis is obtained.
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45. The method of claim 44 wherein improved systemic absorption of the
dopamine agonist is produced upon delivering the dopamine agonist to the dermis as
compared to absorption produced upon delivering the dopamine agonist
subeutameously by bolus injection.

46. Themethod of claim 45 wherein the dopamine agonist is as st forth in
formula (I):

A
u*"(l):’ 1)
or pharmaceutically acceptable salts theyeof, wherein
R', R? end R’ are the sams or different and are H, Cy.4 alkyl (optionally pheayl
substituted), Cs.5 atkeny or alkynyl or Ca.1 cycloalkyl, or where R® is as
above and R' and R? are cyclized with the attached N atom to form
pyrrolidinyl, piperidinyl, morpholinyl, 4-methylpiperaziny! or imidazolyl
groups;
Xis H, F, Cl, Br, I, OH, C, ¢ alkyl or alkoxy, CN, carboxamide, carboxyl or
(Cy5 alkyl)carbonyl;
A is CH, CH,, CHF, CHCI, CHBr, CHI, CHCH,, C=0, C=S, CSCH,, C=NH,
CNH,;, CNHCHj3, CNHCOOCH;, CNHCN, SO; ot N;
B is CH, CH,, CHF, CHC), CHBr, CHI, C=0, N, NH or NCH;, and n is 0 or
1;and
D is CH, CH,, CHF, CHC], CHBr, CHI, C=0, O, N, NH or NCHy; and n is 0
or 1, and where == is s single or double bond,
with the provisos that:
(1) when n is 0, and A is CH;, CH-(halogen) where halogen is defined above,
CHCH;, C=0, C=8, C=NH, SO;;
then D is CH,, CH-(halogen) where halogen is as defined above, C=0, O,
NH, N-CHy; '
(2)whennis 0, and
A is CH, C-SCH;, C-NH;, C-NHCH,;, C-NHCOOCH,;, C-NHCN, N; then
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DisCH,N;
(3)whennisl,and

A is CH;, CH-(halogen) where halogen is as defined above, CHCH;, C=0,

C=S, C=NH, SO;; and
B is CH;, CH-(halogen) where halogen is as defined above, C=0O, NH, N-
CHj; then
D is CH;, C=0, O, NH, N-CH;;
(§)whennisl, and
A is CH, C-SCH,, C-NH;, C-NHCH,, C-NHCOOCHj, C-NHCN, N; and
Bis CH, N; then
D is CH,, C=0, O, NH, N-CHy;
(S)whennisl,and
A is CHp, CHCH;, C=0, C=8§, C-NH, SO, and
B is CH, N; then
D is CH, N; and pharmaceutically acceptable salts thereof to the human.

47. The method of claim 46 wherein the dopamine agonist is (X)-5,6-
dihydro-5-(methylamino)-4H-imidazo[4,5-if]-quinoline-2(1H)-thione or a
pharmaceutically acceptable salt thereof.

48. The method of claim 46 wherein the dopamine agonist is (R)-5,6-
dihydro-5-(methylamino)-4H-imidazo[4,5-{f]-quinolin-2(1H)-one or a
pharmaceutically acceptable salt thereof,

49, The method of claim 45 wherein the bolus subcutaneous injection is
delivered in not mare than 10 mimtes,

50. Tho method of claim 49 wherein the bolus subcutaneous injection is
delivered in not more than 2 minutes.

5.  Themethod of claim 45 wherein the hydrophobic dopamine agonist is

delivered to the dermis by bolus injection.
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52. Themethod of claim 51 wherein the hydrophobic dopamine sgonist is
delivered to the dermis in not more than 10 minutes.

53. The method of claim 52 whexcin the hydrophobic dopmmine agonist is
delivered to the dermis in not more than 2 mimites.

54. The method of claim 45 wherein the hydrophobic dopamine agonist is
delivered to the dexmis by repeated bolus injection.

55. Themahodofcllimﬁwhudnltlaltouaphnmn?oﬁneﬁc
parmeter is improved upon delivery of the dopamine agonist to the dermis as
compared to the same pharmacokinetic parameter upon delivexing the dopamine

agonist subcutaneously by bolus injection.
56. The method of claim 55, wherein the improved pharmacokinetic
: ‘58 | 1 bioavailability of the & . »
57.  Themethod of claim 55, wherein the improved pharmacokinetic
parameter compriscs a decrease inl T,

58. The method of claim 55, wherein the improved pharmacokinetic
parameter comprises an increase in Cong.

59. The method of claim 55, wherein the improved pharmacokinetic
parameter comprises a decrease in Tieg.

60. The method of claim 45 wherein the delivering is through a cutaneous
micropore created by any solid projection, electramotive force, thermal energy or gag

61.  The method of claim 45 wherein the delivering is throngh st least one
hollow needle.
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62.  The method of claim 61 wherein the at ieast one hollow needle
comprises an array of microncedles.

63.  The method of claim 61 wherein the dopamine agonist is delivered by
Bellevi6llle spring, iontophoresis, or sonophoresis.

64.  The method of claim 45 wherein the hydrophobic dopamine agonist
has a logP of about 1.5 or grester, .

65. The method of claim 45 wherein the dopamine agonist is in the form of
nenoparticles or nanocrystals.

66. A mothod for administration of a hydrophobic dopamine agonist to a
mammal, the method comprising selectively delivering the dopamine agonist to the
dermis of the mammal to achieve a substantially higher bioavailability and/or &
substantially higher C.o and/or a substantiaily shorter Ty 2nd/or a substantially
shorter Ty, and/or a substantially greater K, as compared to that produced upon bolus
subcutaneous administration of the dopamins agonist at an identical dose.

67. The method of claim 66 wherein the dopamine agonist is as set forth in
formula ():

Dmél ()
or pharmaceutically acceptable salts thereof, wherein ]

R, R? and R? are the same or different and are H, C).¢ alkyl (optionally phenyl
substituted), Cy.s alkenyl or alkynyl or Cs.;o cycloalkyl, or where R® is as
above and R! and R? are cyclized with the attached N atom to form
pyrrolidinyl, piperidinyl, morpholinyl, 4-methylpiperazinyl or imidazolyl
groups;
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X is H, F, Cl, Br, I, OH, C; alkyl ar alkoxy, CN, carboxamide, carboxyl or
(Ci.s alkyl)carbonyi;
A is CH, CH,, CHF, CHC, CHBr, CHI, CHCH,, C=0, C=S, CSCH,;, C=NH,
CNH;, CNHCH,;, CNHCOOCH;3;, CNHCN, 80; or N;
B is CH, CH,, CHF, CHC\, CHBr, CHI, C=0, N, NH or NCH;, and n is 0 or
1; and
D is CH, CH,, CHF, CHC], CHBr, CHI, C=0, 0, N, NH or NCH;; nd n is 0
or 1, and where == is a single or double bond,
with the provisos that:
(1) when n is 0, and A is CH;, CH-(halogen) where halogen is defined above,
CHCH,, C=0, C=8, C=NH, SO;; :
then D is CH;, CH-(helogen) where halogen is as defined above, C=0, O,
NH, N-CHy;
(2) when n is 0, and
A is CH, C-SCH,, C-NH;, C-NHCHj3;, C-NHCOOCH;, C-NHCN, N; then
DisCH, N;
(3) whennis 1, and
A is CH;, CH<(halogen) where halogen is as defined above, CHCH;, C=0,
C=8, C=NH, SO; and
B is CH,, CH-{(halogen) where halogen is as defined above, C=0, NH, N-
CHj; then
D is CH,, C=0, O, NH, N-CHjy;
() whennisl, and
A is CH, C-SCH,, C-NH;, C-NHCH,, C-NHCOOCH;, C-NHCN, N; and
BisCH, N; then
D is CH,, C=0, O, NH, N-CHj;
(S)whennis ], and
A is CH,, CHCH,, C=0, C=8, C=NH, S0,, and
B is CH, N; then
D is CH, N; and pharmaceutically acceptable salts thereof to the human.

68. The method of claim 67 wherein the dopamine agonist is (R)-5,6-
dihydro-5-(methylamino)-4H-imidazo{4,5-ij]-quinoline-2(1H)-thione or a
pharmaccutically acceptable salt thereof.
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69. The method of claim 67 wherein the dopamine agonist is (R)-5,6-
dihydro-5-(methylamino)-4H-imidazo{4,5-ij]-quinolin-2(1H)-one or a
pharmaceutically acceptable salt thereof.

70.  The method of claim 66 whesrein the bolus subcutaneous injection is
delivered in not more than 10 minutes.

71.  The method of claim 70 wherein the bolus subcutaneous injection is
delivered in not more than 2 minutes.

72. The method of claim 66 wherein the hydrophobic dopamine agomist is
delivered to the dermis by bolus injection.

73.  Themethod of claim 72 wherein the hydrophobic dopamine agonist is
delivered to the dermis in not more than 10 minutes.

74. The method of claim 73 whexein the hydrophobic dopamine agonist is
delivered to the dermis in not more than 2 minutes.

75.  The method of claim 66 wherein the hydrophobic dopamine agonist is
delivered to the dermis by repested bolus injection.

76.  The method of claim 66 wherein at least one pharmacokinetic
parameter is improved upon delivery of the dopamine agonist to the dermis as
compared to the same pharmacokinetic parameter upon delivering the dopamine
agonist suboutancously by bolus injection.

71.  The method of claim 76, wherein the improved pharmacokinetic

parameter comprises increased bioavailability of the dopamine agonist.
78. The method of claim 76, wherein the improved pharmacokinetic
parameter comprises a decrease in Ty,
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79. The method of claim 76, wherein the improved pharmacokinetic
parameter comprises an increase in Cou.

80. The method of claim 76, wherein the improved pharmacokinetic
parameter compriscs 8 decrease in Tiyg.

81.  The method of claim 66 wherein the delivering is through a cutancous
micropore created by any solid projection, electromotive force, thermal energy or gas
ballisti

82. The method of claim 66 wherein the delivering is through st least one
hollow needle.

83.  Tho method of claim 82 wherein the at least one hollow needle
compriges an array of microneedles.

84. The method of claim 82 wherein the dopamine agonist is delivered by
Belleville spring, iontophoresis, or sonophoresis.

85. The method of claim 66 wherein the hydrophobic dopamine agonist
has a logP of about 1.5 or greater.

86.  The method of claim 66 wherein the dopamine agonist is in the form of
nanoparticles or nanocrystals.

87. A method for administration of a hydrophobic dopamine agomist to a
mammal, the method comprising selectively delivering the dopamine agonist to the
dermis of the mammal wherein a substantially higher bioavailability and/or 3
substantially higher Cow: and/or a substantially shorter T, and/or a substantially
shorter Tig, and/or a substantially greater K, is produced as compared to that
produced upon bolus subcutaneous administration of the dopamine agonist at an
identical dose.
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83.  The method of claim 87 wherein the dopamine agonist is as set forth in
formula (I):

O
of pharmaceutically acceptsble salts thereof, wherein

R', R? and R? arc the same or different and are H, C;.¢ alkyl (optionally phenyt
substituted), Cs.5 atkenyl or alkynyl or Cy.19 cycloalkyl, or whore R is as
sbove and R' and R? are cyclized with the attached N atom to form
pyrrolidinyl, piperidinyl, morphelinyl, 4-methylpiperazinyl or imidazolyl
groups; _

X is H, B, C1, Br, I, OH, C,.5 alkyl or alkoxy, CN, carboxamide, carboxyl or
(Ci.¢ alkyl)carbonyl;

A is CH, CH,, CHF, CHC), CHBr, CHI, CHCH3, C=0, C=S, CSCH;, C=NH,
CNH,, CNHCH,, CNHCOOCH,, CNHCN, SO; or N;

B is CH, CH,, CHF, CHC], CHBr, CHI, C=0, N, NH or NCHs, and n is O or
1; and

D is CH, CHa, CHF, CHCL, CHBr, CHI, C=0, O, N, NH or NCHj; and n is 0
or 1, and where == is a single or double bond,

with the provisos that:

(1) when n is 0, and A is CH,, CH-(halogen) where halogen is defined shove,

CHCH;, C=0, C=8, C=NH, SO;;
then D is CH,, CH-(halogen) where halogen is a8 defined above, C=0, O,
NH, N-CH;;

(2) whennis 0, end
A iz CH, C-SCHj, C-NH;, C-NHCH,3, C-NHCOOCH,;, C-NHCN, N; then
DisCH, N;

(3)whennis |, and
A is CH;, CH-(halogen) where halogen is as defined above, CHCH,, C=0O,

C=S, C=NH, SO;; and
B is CH;, CH-(halogen) where halogen is as defined above, C=0, NH, N-
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CHy; then

D is CH, C=0, O, NH, N-CHj;

(4) whennis 1, and
A is CH, C-SCH,, C-NH3, C-NHCH;, C-NHCOOCHj;, C-NHCN, N; snd
B is CH, N; then '
D is CHa, C=0, O, NH, N-CHj;

(5) when nis 1, and
A is CHy, CHCHj, C=0, C=S, C=NH, SO;, and
B is CH, N; then
D is CH, N; and pharmaceutically accepiable salts thereof to the human.

89. The method of claim 88 wherein the dopamine agonist is (R)-5,6-
dihydro-5-(methylsmino)-4H-imidazo{4,5-i]-quinoline-2(1H)-thione or a
pharmacentically acceptable salt thereof.

90. The method of claitn 88 wherein the dopamine agonist is (R)-5,6-
dihydro-5-(methylamino)-4H-imidazo[4,5-ij]-quinolin-2(1 H)-one or a
pharmacentically acceptable galt thereof.

91. The method of claim 87 wherein the bolus subcutaneous injection is
delivered in not more than 10 minutes.

92. The method of claim 91 wherein the bolus subcutancous injection is
delivered in not more than 2 minutes,

93. The method of claim 87 wherein the hydrophobic dopamine agonist is
delivered to the dexmis by bolus injection.

94. Ths method of claim 93 wherein the hydrophobic dopamine agonist is
delivered to the denmis in not more than 10 minutes.

95. The method of claim 94 wherein the hydrophobic dopamine agonist is
delivered to the dermis in pot more than 2 minutes.
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96.  The method of claim 87 wherein the hydrophobic dopamine agonist is
delivered to the dermis by repeated bolus injection.

97.  The method of claim 87 wherein at least one pharmacokinetic
parsmeter is improved upon delivery of the dopamine agonist to the dermis as
compared to the same pharmacokinetic parameter upon delivering the dopamine
agonist subcutaneously by bolus injection.

98. The method of claim 97, wherein the improved pharmacokinetic
: . . 1 biosvailability of the & . .

99.  The method of claim 97, wherein the improved pharmacokinetic
parsmeter comprises & decrease in Ty

100. The method of claim 97, wherein the improved pharmacokinetic
MM'ﬂmim crease in Co.

101.  The method of claim 97, wherein the improved pharmacokinetic
parsmoter compriscs a decrease in Tug. -

102. The method of claim 87 wherein the delivering is through a cutaneous
micropore created by any solid projection, electromotive force, thermal enesgy or gas
ballistics.

103. The method of claim 87 wherein the delivering is through at least one
hollow needle.

104. The method of claim 103 wherein the at least one hollow needle
compriscs an array of microneedles.

105. The method of claim 103 wherein the dopamine agonist is delivered by
infusion pump, piezoclectric pump, electromotive pump, clectromagnetic pump,
Belleville spring, iontophoresis, or sonophoresis.
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106. ‘The method of claim 87 whercin the hydrophobic dopamine agonist
has a logP of about 1.5 or greater.

107. The method of claim 87 wherein the dopamine agonist is in the form of
nanopariicles or nanocrystals. '
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O tumished subsequently to this Authority in computer readable form.

O

a

mmmmmmhmmbthbumm
fisting has been furnished.

amendments have resulted in the cancellation of:
description, pages:

claims, Nos.:
drawings, shesis:

Form PCTAPEA/AQS (Boxas |-V, Shest 1) (uly 1998)
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WRITTEN OPINION Intemational application No. PCT/US02/19918 -

5. 0 This report has been established as if (some of) the amendments had not been made, since they have been
conskiered o go beyond the discloswe as filed (Rule 70.2(c)):

(Any repiacement sheet containing such amendmenis must be refeired fo under fism 1 and annexed 1o this
report}

8. Addifional chsarvations, if necessary:

IR. Non-astabfishment of opinion with regard to novelity, inventive step and Industrisl applicabiity

1. The questions whether the claimed Invention appeers o ba novel, to involve an invantive step (to be non-
obvious), or to ba indusirially applicable have not been and will not bs examinad In respect of:

O the entire intemationel application,

B claims Nos. 1-107 (all in part),

because:

& the sald iIntemational application, or the sald ciaims Nos. 1-107, with regard to industrial applicabilly relate fo
the following subject matter which does not require an intemational prefiminary examination (specify):
ses separsts shost

& the description, claims or drawings (indicate partictéer elemants below) or sald claims Noa. 1-107 (all in part)
are so unclear that no meaningiul opinion could be formed (specify): :
soe separate shest

O the claims, or sald claims Nos. are so inadequately supported by the description that no meaningful opinion
could be formed.

O no intlemational search report has been established for the saki clalme Nos. .

2. A written opinion cannot be drawn due to the fallure of the nucleotide and/or amino acid sequence Bsting to
comply with the stendard provided for in Annex C of the Administrative Inainctions:

[0 the wiitien form has not been fumished or doea not comply with the standard.
O the computer readable form has not baen fumished or does not comply with the standerd.

V. Reasoned sistsment under Rule 66.2{s)(N) with regard to novelty, inventive step or industrial spplicability;
chations and sxplenstions supporting such statement

1. Statemnent
Novelty (N} Claims 1-107
inventive step (IS) Claims 1-107

Industrial appicability (1A)  Claims 1-107

Forn PCTAPEAXDS (Boums HVIN, Bheet 2) (Julv 1998)
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1]
1. Claims 1-107 relate to subject-matter considered by this Authority to be covered by
the provisions of Rule 67.1(iv) PCT. Consequently, no opinion will be formulated with
respect to the industrial applicability of the subject-maiter of these claims (Article
34(4)(a)(1) PCT).

2. Claims 1-107 (all in part) do not meet the requirements of Article 6 PCT In that the
matter for which protection is sought is not defined.

2.1 Claims 1-107 attempt to define the subject-matter in terms of the result to be
achleved, namely "improved systemic absorption is produced as compared to
absorption produced upon delivering the dopamine agonist subcutaneously by bolus
injection®, or "selectively delivering the dopamine agonist to the dermis®, or "a
substantially higher bioavailability and/or a substantially higher C,,, and/or a
substantially higher T, and/or a substantlally shorter T, and/or a substantially
greater K, as compared to that produced upon bolus subcutaneous administration of
the dopamine agonist at an identical dose". These features do not provide instructions
which are sufficiently clear for an expert to reduce them to practice without undue
burden.

The description does not specify the experimental methods and conditions under which
comparison with the bolus subcutaneous administration should be performed,
furthermore no tests are specified by which the results of the comparison with the bolus
subcutaneous administration, or the selective delivery to the dermis, can be verified
directly and positively. The method of intradermal administration, the method of
subcutaneous administration, the species, the subjects, the number of subjects, the
experimental design of the studies, the assay methods, the conditions of the studies,
and the method of calculation of parameters are not specified. For the parameters T,
Crae Ty it is not specified if they are determined in blood, plasma, urine or other body
fluids. For the parameter of bioavailability it is not specified if relative or absolute
bioavailability is meant. Moreover, the definition of the bicavailability given on page 7,
paragraph 18 of the description is not according to the generally used definition,
because the calculation is not based on the dosage and AUC (or clearance), of an
intravenous dosis and an extravascular dosis, nor is the proviso made that the
clearance should remain constant.

Foim PCT/Sapersis Sheet408 (Shest 1) (EPO-Aprl 1587)
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Furthermore, the term “improved® used in claims 1, 11, 23, 33, 45,55, 76 and 97 Is
vague and unclear. It is not clear whether the term "improved® means an increase or a
decrease, or both. This term leaves the reader in doubt as to the meaning of the
technical feature to which it refers, thereby rendering the definition of the subject-matter
of said claims unclear (Article 6 PCT).

The definitions of the parameters, the reference bolus subcutaneous administration,
the selective delivery, and the term "improved® are therefore unclear and ambiguous,
thus rendering the scope of the claimed subject-matter unclear (Article 6 PCT), and
furthermore lack sufficient disclosure in the description (Article 5 PCT). Consequently,
the desired technical effects as specified in said claims 1-107 cannot be verified by
experimentation and thus do not constitute a testable criterion.

Moreover, the following functional statement used in claims 1, 5-23, 27-45, 49-68, 70-
87, 91-107 does not enable the skilled person to determine which technical features are
necessary to perform the stated function: *hydrophobic dopamine agonist®. The feature
“dopamine agonist" does not provide instructions which are sufficiently clear for an
expert to reduce them to practice without undue burden. The result is not one which
can be vetified directly and positively by tests adequately specified in the description.
Moreover, the term “hydrophobic® is vague and unclear and leaves the reader in doubt
as to the meaning of the technical feature to which i refers, thereby rendering the
definition of the subject-matter of said claims unclear (Article 8 PCT).

2.2 The intemational search report has not been established for part of the claims 1-
107.

2.3 Consequently the examination has only been carried out for those part of the claims
which appear to be clear, supported and disclosed (Article 34(4)(a)(ii) PCT).

Retem V
1. Reference is made to the following documents:

D1: WO 01 37882 A (ELAN PHARM INC) 31 May 2001 (2001-05-31)
D2: WO 01 13903 A (BOEHRINGER INGELHEIM PHARMA :BRECHT HANS
MICHAEL (DE)) 1 March 2001 (2001-03-01)

Form PCT/Separvie Shoet/408 (Sheat 2) (EPO-Aprd 1997)
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2. Novelty and inventive step

Furthermore, as far as the application can be clearly understood, the subject-matter of
independent claims 1, 22, 44, 66, 87 Is not new in the sense of Article 33(2) PCT. The
subject-matter of claims 1, 22, 44, 66 and 87 is understood to concem a method for
systemic administration of a hydrophobic dopamine agonist to a mammal, the method
comprising delivering the dopamine agonist to the dermis of the mammal.

The document D1 discloses (the references in parenthesas applying to this document):
intradermal administration of the hydrophobic dopamine agonist fenoldopam (see page
2, lines 25-24, page 7, lnes 13-18, and page 8, lines 13-17. The subject-matter of
independent claims 1, 22, 44, 66, and 87 is therefore not new Article 33(2) PCT.

The document D2 discloses (the references in parentheses applying to this document):
a transdermal plaster with the dopamine agonist (R)-5,6-dihydro-5-{methylamino)-4H-
imidazof4,5-i}-quinoline-2(1H)-one (see page 4, paragraph 4, page 4, last paragraph -
page 5, paragraph 2, page 5, last paragraph - page 8, paragraph 1, claims 1, 11, 12, 25
and 26). Transdermal administration is understood as being a method for selectively
delivering a compound fo the dermis. The subject-matter of independent claims 1, 22,
44, 66, and 87 Is therefore not new Article 33(2) PCT.

it should be noted that subject-matter that is not novel, cannot be considered to be
inventive either. Therefore, the subject-matter of independent claims 1, 22, 44, 86, and
87 does not involve an inventive step in the sense of Articie 33(3) PCT.

Dependent claims 2-21, 23-43, 45-65, 67-86, 88-107 do not appear to contain any ad-
ditional features which, in combination with the features of any claim to which they
refer, meet the requirements of the PCT with respect to noveity and/or inventive step
(Articles 33(2) and 33(3) PCT). The reasons therefor are that the additional features of
thé said claims are either directly known from documents D1 and D2, or are a
combination of features obvious to the man skilled in the art in consideration of the
disclosure of the prior art named Iin the present proceedings, or they concemn only
minor madifications which lie within the normal practice of the man skilled in the art.

3. For the assessment of the present claims 1-107 on the question whether they are
industrially applicable, no unified criteria exist in the PCT Contracting States. The

Form PCT/Separate Sheet/408 (Sheet 3) (EPO-Aprl 1997)
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patentability can also be dependent upon the formulation of the claims. The EPO, for
example, does not recognize as industrally applicable the subject-matter of claims to
the use of a compound in medical treatment, but may allow, however, claims to a
known compound for first use in medical treatment and the use of such a compound for
the manufacture of a medicament for a new medical treatment.

4. Further remarks

The embodiment of the invention described in example 1 and shown in table 4 does
not fall within the scope of the claims. The C,_,, 7. 8nd AUC of intradermal
administration do not appear to be significantly different from the C,,.., Tea 8nd AUC of
a subcutaneous bolus injection. This inconsistency between the claims and the deecrip-
tion leads to doubt conceming the matter for which protection Is sought, thereby
rendering the claims unclear (Article 6 PCT).

Form PCT/Gaparaie Shoel'408 (Sheet 4) (EFO-Aprl 1897)
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International Filing Date: 24 June 2002

Applicant: Pharmacia Corporatior

Title: ENHANCED PHARMACOKINETIC
PROFILE OF HYDROPHOBIC
DOPAMINE AGONISTS
ADMINISTERED TO THE DERMIS
(title as established by the Authority)

Attorney Docket: 67945-000023POB

European Patent Office
IPEA

P.B. 5818 Patentlaan 2

NL-2280 HV Rijswijk
NETHERLANDS
AMENDMENT AND REPLY TO WRITTEN OPINION UNDER RULE 66 PCT

This paper is submitted in response the IPEA's written opinion dated
June 24, 2003, and it is accompanied by replacement sheets 33-51 submitted
herewith. A previous set of claim amendments were submitted on 1 April 2003
"Claim Amendments Under Rule 66.3 PCT:

Claims 1, 20, 22, 23, 42, 44, 45, 64, 66, 85, 87 and 106 are amended, and
Claims 7, 29, 51, 72 and 93 are cancelled without prejudice or disclaimer in this
paper. Claims 2-6 are unchanged. The changes made to the amended claims are
indicated below. Deletions are shown by strikkeeut-typefase or by [[flouble
bracketing]] and additions are shown by underscoring.

Please cancel claims 7, 29, 51, 72 and 93, and amend claims 1, 20, 22, 23,
42, 44, 45, 64, 66, 85, 87 and 106 as shown below.
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1. A method for systemic administration of a hydrophobic dopamine agonist
having a logP of about 1.5 or greater to a mammal, the method comprising delivering
the dopamine agonist by bolus injection to the dermis of the mammal, wherein
improved increased systemic absorption is produced as compared to absorption
produced upon delivering the dopamine agonist subcutaneously by bolus injection.

20. Tho method of claim 1 wherein the hydrophobic dopamine agonist has a
logP of about [[1.5]] 2.0 or greater.
22. A method for administration of a hydrophobic dopamine agonist having a

logP of about 1.5 or greater to a mammal, the method comprising selectively
deﬁvmingthedopnmimn@ﬂﬂMjgﬁghthedemﬁ:oﬂhemmﬂb
obtain systemic absorption of the dopamine agonist from the dermis.

23. The method of claim 22 wherein impreved increased systemic absorption
of the dopamine agonist is produced upon delivering the dopamine agonist to the
dermis by bolus injection as compared to absorption produced upon delivering the
dopamine agonist subcutaneously by bolus injection.

42. The method of claim 23 wherein the hydrophobic dopamine agonist has a

logi’ of about [[1.5]] 2.0 or greater.
44. A method for administration of a hydrophobic dopamine agonist having a

logP of about 1.5 or grester to a mammal, the method comprising selectively
delivering the dopamine agonist by bolus injection to the dermis of the mammal
wherein systemic absorption of the dopamine agonist from the dermis is obtained.

45. The method of claim 44 wherein impreved increased systemic absorption
ofthedopmineaguniﬂi:producedmndeﬁvaingthedopmﬁmngoninm
injection to the dermis as compared to absorption produced upon delivering the
dopamine agonist subcutaneously by bolus injection.

64. The method of claim 45 wherein the hydrophobic dopamine agonist has a
logP of about +-5 2.0 or greater.



66. A method for administration of a hydrophobic dopamine agonist having a
logP of about 1.5 or greater to a mammal, the method comprising selectively
delivering the dopamine agonist by bolus jnjection to the denmis of the mammal to
achicve a substantially higher.biowaillbﬂil.y and/or a substantially higher Cpnex and/or
a substantially shorter Tryx and/or a substantially shorter Ty, and/or a substantially
greater K, as compared to that produced upon bolus subcuteneous administration of
the dopaminc agonist at an identical dose.

85. The method of claim 66 wherein the hydrophobic dopamine agonist has a
logP of about [[1.5]] 2.0 or greater.

87. A method for administration of a hydrophobic dopamine agonist having a
logP of gbout 1,5 or greater to a mammal, the method comprising selectively
delivering the dopamine agonist by bolug injection to the dermis of the mammal
wherein 8 substantially higher bioavailability and/or a substantially higher C,,, and/or
a substantially shorter Ty and/or a substantially shorter Tyg, and/or a substantially
greater K, is produced as compared to that produced upon bolus subcutaneous
administration of the dopamine agonist at an identical dose.

106. The method of claim 87 wherein the hydrophobic dopamine
agonist has a logP of about [[1.5]] 2.0 or greater.

Remarks
Support for the subject matter of the amended claims will be found in the

corresponding claims of the original application, as set forth in the above table.

Additional support can be found as follows. Support for "delivering the dopamine

agonist by bolus injection to the dermis™ as recited in claims 1, 22, 23, 44, 45, 66 and

87 as amended can be found at least on claims 7, 29, 51, 72 and 93 as originally filed.

Support for “increased systemic absorption” as recited in claims 1, 23 and 45 as

amended can be found at least on paragraph 50, final sentence (page 23, lines 29-31).
3



awa 4s abammm a- am

= e v—_——

N N~ S7MS-000023/WO/POB

PHA No. 1203/1/PCT
PCT/US02/1991

Support for "s hydrophobic dopamine agonist having a logP of about 1.5 or greater”
as recited in claims 1, 22 and 44 as amended can be found at least on claims 20, 42,
64 and 85 as originally filed. Support for "the hydrophobic dopamine agonist has a
logP of about 2.0 or greater in claims 20, 42, 64, 85 and 106 as amended can be
found at least on paragraph 16 final sentence (page 6, lines 4-7).

Nou-establishment of Opinion
The IPEA's statement asserts that Claims 1-107 relate to subject matter

considered by the Authority to by covered by the provisions of Rule 67.1(iv) PCT,
which is directed to methods for treatment of a human or animal, as well as diagnostic
methods. Consequently, the Examiner offers no opinion with respect to the industrial
applicability of the subject matter of the claims.

Applicant respectfully disagrees with the IPEA's conclusion that the claims
are directed to methods for treatment. The claima recite neither a method of treatment,
nor a diagnostic method. Rather, the claims are directed to methods for systemic
administration of a dopamine agonist. Such methods are not inherently methods for
treatment. Nor are they inherently diagnostic methods. Applicant, therefore, requests

Withdnw.lﬂfth.e RRRCSRIT -<l

The IPEA's statement asserts that Claim 1-107 (all in part) do not meet the
requirements of Article 6 PCT because the subject matter is not defined. In this
regard, the IPEA asserts that the claims attempt to define their subject-matter in terms
of results to be achieved, and do not provide instructions which are sufficiently clear
for an expext to reduce them to practice without undue burden. In support this
position, the IPEA cites the claim recitation “improved systemic absorption is
produced as compared to absorption produced upon delivering the dopamine agonist
subcutaneously by bolus injection,” as well as other claim recitations. In order to
address the [PEA's concerns, independent claims 1, 22, 44, 66 and 87 as well as

4
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dependent claims 23 and 45 are amended in this paper with the addition of the
recitation that delivering the dopamine agonist is “by bolus injection” as originally
recited in dependent claims 7, 29, 51, 72, and 93.

The IPEA also asserts that the description does not specify the
experimental methods and conditions under which comparisons should be made,
citing a number of conditions including method of intradermal administration, the
method of subcutaneous administration, the species, the subjects, the number of
subjects, the experimental design of the studies, the assay methods, the conditions of
the studies and the method of calculation of parameters. Applicant respectfully
disagrees, because such conditions are identified in the specification, for example in
paragraphs 40 and 41, and pharmacokinetic parameters are described at least on
paragraphs 18-20. Applicant, therefore, requests reconsideration and withdrawal of
the asscssment.

The IPEA also ssserts that the that the term "improved” as used in claims
1, 11, 23, 33, 45, 55, 76 and 97 is vague and unclear, because "improved” can mean
an increase, a decrease, or both. Applicant respectfully disagrees, and requests
reconsideration of the assesament, because both the specification and the claims make
clear for each pharmacokinetic parameter whether "improved” refers to an incresse or
a decrease. For example, the specification, at least on page 7, paragraph 18 indicates
that "improved systemic absorption can be measured by...increase in bioavailability,
decrease in Ty, increase in Crrar, decrease in Ti...". Further descriptions of
pharmacokinetic parameters are provided at least on paragraphs 18-20. In addition,
claims such as dependent claims 11-14 (as amended) recite individual
pharmacokinetic parameters, and indicate whether an "improved" value for the
parameter involves an increase or a decrease in a parameter value. Therefore, the

specification and claims leave no doubt whether "improved” refers to an increase or
5
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decrease for any particular pharmacokinetic parameter, In addition, the recitation of
"improved systemic absorption" has been amended to recite "increased systemic
absorption” in independent claims 1and 22, and dependent claim 43 (as amended).
Applicant, therefore, requests withdrawal of the asseasment.

The IPEA also asserts that the that the term "hydrophobic dopamine
agonist” as used in claims 1, 5-23, 27-45,49-66, 70-87, and 91-107 is a functional
statement that does not enabie a skilled person to determine which technical features
are necessary to perform the stated function. In support of this contention, the IPEA
asserts that the recitation of "dopamine agonist” does not provide instructions which
are sufficiently clear for an expert to reduce them to practice without undue burden.
Applicant respectfully disagrees, as the term "dopamine agonist" is well understood in
the art. For example, the NCBI database on the internet

well over 2,000 references antedating the application filing date that include the

phrase "dopsmine agonist.” Because the phrase "dopamine agonist” is well
wnderstood in the art, applicant asserts that one of skill in the art can recognize &
dopamine agonist without undue burden. In addition, the IPEA asserts that the term
"hydrophobic” is vague and unclear. However, independent claims reciting
"hydrophobic dopamine agonist™ now also recite "having a logP of about 1.5 or
greater.” Applicant believes this amendment addresses the IPEA's concemns, and,
therefore, request reconsideration and withdrawal of the assesement.

Novelty and Inventive Step under Rule 66.2(a)(1i)

The IPEA asserts that the subject matter of claims 1, 22, 44, 66, and 87 are
not new under the criteria of Article 33(2) PCT, in view of references D1 (Elan) and
D2 (Boehringer Ingelheim). Applicant requests reconsideration of this assessment,

because neither of these references teach the claimed subject matter in the present
6
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application. According to the IPEA, the D1 reference discloses intradermal /
administration of the fenoldopam. However, this reference fails to disclose bolus
administration of a dopamine agonist to the denmis. Similarly, according to the IPEA,
the D2 reference discloses a transdermal plaster with a dopamine agonist. Even if,
arguendo, transdermal administration is understood to be a method for selective
delivery of a compound to the dermis, this reference still does not teach bolus
administration of a dopamine agonist to the dermis. Because neither the D1 reference
nor the D2 reference, separately or in combination, teaches or suggests bolus
administration of a dopamine agonist, these references do not negate either novelty or
inventive step of the present invention. Applicant, therefore, requests withdrawal of
the IPEA's asscssment.

The IPEA also asserts that dependent claims 2-21, 23-43, 45-65, 67-86 and
88-107 do not appear to contain any additional features which meet the requirements
of the PCT with respect to novelty and/or inventive step. Applicant belicves this
asscssment to be obviated because the independent claims are novel.

Under "Further Remarks," the [PEA states that the invention described in
example 1 and shown in table 4 does not fall within the scope of the claims. The IPEA
asseris that the Crgy, Trnex and AUC of intradermal administration do not appear to be
significantly different from the C,uy, Ty 2nd AUC of a subcutaneous bolus injection.
However, there is no PCT rule that requires a showing of statistical significance for
data falling within claim recitations of increased values. Nonetheless, it is indicated in
the applica.tion that plasma levels following administration to the dermis compared to
plasma levels following subcutaneous administration differed when analyzed by a
Heterogeneity of Variance test (see page 30, paragraph 67).

For the above reasons, it is respectfully requested that the IPEA's statement

of non-establishment of opinion with regard to novelty, inventive step, or to
7
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industrially applicability under rule 67.1(iv) PCT be withdrawn, and that assertions of
lack of novelty or inventive step under Article 33(2) PCT be withdrawn.
Respectfully submitted,

,c../zz.ﬂb

Saul L. Zackson, Ph.D.

USPTO Reg. No. 52,391

HARNESS, DICKEY & PIERCE, P.L.C.
7700 Bonhomme Suite 400

St. Louis, Missouri 63105

Tel: (314) 726-7519

Fax: (314) 726-7501
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1. A mcthod for systemic administration of & hydrophobic dopamine
agomist having a logP of about 1.5 or greater to 8 mammal, the method comprising
delivering the dopamine agonist by bolus injection to the dermis of the mammal,
wherein increased systemic absorption is produced as compared to absorption
produced upon delivering the dopamine agonist subcutancously by bolus injection.

2. The method of claim 1 wherein the dopamine agonist is as set forth in
formula (I):

|
Dy, ,/'A

(B)

(1) or pharmaceutically acceptable salts thereof, wherein

R', R? and R? are the same or different and are H, Cy.5 alkyl (optionally pheny!
substituted), C3.s alkenyl or alkynyl or Cs ;o cycloalkyl, or where R is as
above and R! and R? are cyclized with the attsched N atom to form
pyrrolidinyl, piperidinyl, morpholinyl, 4-methylpiperazinyl or imidazolyl
groups;

X is H, F, Cl, Br, 1, OH, C,.5 alkyl or alkoxy, CN, carboxamide, carboxy! or
(Ci-¢ alkyl)carbonyl;

A is CH, CH,, CHF, CHC), CHBr, CHI, CHCH,, C=0, C=S, CSCH,, C=NH,
CNHa, CNHCH;, CNHCOOCH;, CNHCN, SO; or N;

B is CH, CH;, CHF, CHC], CHBr, CHI, C=0, N, NH or NCH3, and n is 0 or
1; and

-33.



D is CH, CH,, CHF, CHCIl, CHBr, CHI, C=0, O, N, NH or NCH3; and n is 0
or 1, and where == is a gingle or double bond,
with the provisos that:
(1) when n is 0, and A is CH;, CH-(halogen) where belogen is defined
above, CHCH3, C=0, C=8, C=NH, SO;;
then D is CH;, CH-(halogen) where halogen is as defined above, C=0,
O, NH, N-CH3;
{2) whennis 0, and

A is CH, C-SCH;, C-NH;, C-NHCH3, C-NHCOOCH;, C-NHCN, N;

DisCH,N;
(3) whennis 1, and
A is CH;, CH-(balogen) where halogen is as defined above, CHCH;,
C=0, C=5, C=NH, SO;; and
B is CH; CH-(halogen) where halogen is as defined above, C=0, NH,
N-CH;; then
D is CH;, C=0, O, NH, N-CHj;
(4) whennis 1, and
A is CH, C-SCH;, C-NH3, C-NHCH,, C-NHCOOCH;3, C-NHCN, N; end
Bis CH, N; then
D is CH;, C=0, O, NH, N-CHj;
(5) whennis 1, and
A is CH,, CHCH;, C=0, C=§, C=NH, 503, and
B is CH, N; then

D is CH, N; and pharmaceutically acceptable salts thereof to the human.

-34-
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3. The method of claim 2 wherein the dopamine agonist is (R)-5,6-
dihydro-5-(methylamino)-4H-imidazo[4,5-i/]-quinoline-2(1H)-thionc or a
pharmaceutically acceptable salt thereof.

4. The method of claim 2 wherein the dopamine agonist is (R)-5,6-
dihydro-5-(methylamino)-4H-imidazo[4,5-ij]-quinolin-2(1H)-one or a
pharmaceutically acceptable salt thereof.

5. The method of claim 1 wherein the bolus subcutaneous injection is
delivered in not more than 10 minutes.

6. The method of claim 5 wherein the bolus subcutaneous injection is
delivered in not more than 2 minutes.

7. The method of claim 1 wherein the hydrophobic dopamine agonist is
delivered to the dermis in not more than 10 minutes.

8. The method of claim 7 wherein the hydrophobic dopamine agonist is
delivered to the dermis in not more than 2 minutes.

9. The method of claim 1 wherein the hydrophobic dopamine agonist is
delivered to the dermis by repeated bolus injection.

10.  The method of claim 1 wherein at least one pharmacokinetic parameter
is improved upon delivery of the dopamine agonist to the dermis as compared to the
same pharmacokinetic parameter upon delivering the dopamine agonist
subcutaneously by bolus injection.

11.  The method of claim 10, wheyein the improved pharmacokinetic
parameter comprises increased bioavailability of the dopamine agonist.

12.  The method of claim 10, wherein the improved pharmacokinetic

parameter comprises a decrease in T,

-35-
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13.  The method of claim 10, wherein the improved pharmacokinetic
parameter comprises an increase in Coe,.

14.  The method of claim 10, wherein the improved pharmacokinetic
parameter comprises a decrease in Tiy,.

15.  The method of claim 1 wherein the delivering is through a cutaneous
micropore created by any solid projection, electromotive force, thermal energy or gas

16. The method of claim 15 wherein the delivering is through at least one
hollow needle.

17.  The method of claim 16 wherein the at least one hollow needle
compriscs an array of microneedles.

18.  The method of claim 17 whtu'einthedopminquonilt is delivered by
infusion pump, piczoelectric pump, electromotive pump, electromagnetic pump,
Belleville spring, iontophoresis, or sonophoresis.

19. The method of claim 1 wherein the hydrophobic dopemine agonist has
a logP of about 2.0 or greater.

20. The method of claim 1 wherein the dopamine agonist is in the form of
nanoparticles or nanocrystals.

21. A method for administration of a hydrophobic dopamine agonist
having a logP of about 1.5 or greater to a mammal, the method comprising selectively
delivering the dopamine agonist by bolus injection to the dermis of the mammal to
obtain systemic absorption of the dopamine agonist from the dermis.

22.  The method of claim 21 wherein increased systemic absorption of the

dopamine agonist is produced upon delivering the dopamine agonist to the dermis by
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bolus injection as compared to absorption produced upon delivering the dopamine
agonist subcutaneously by bolus injection.

23. The method of claim 22 wherein the dopamine agonist is as sct forth in
formula (I):

|
D‘-\.,(B);/'A

(I) or pharmaceutically acceptable salis thereof, wherein

R', R? and R? are the same or different and are H, C,.5 alky} {optionally phenyl
substituted), Cs.5 alkeny! or alkynyl or Cs.1p cycloalkyl, or where R® is as
above and R and R? are cyclized with the attached N atom to form
pyrrolidinyl, piperidinyl, marpholinyl, 4-methylpiperazinyl or imidazolyl
groups,

XisH, F, C, Br, I, OH, Cy. alkyl or alkoxy, CN, carboxamide, carboxyl or
(Ci-¢ alkyl)carbonyl;

A is CH, CH,, CHF, CHCI, CHBr, CHI, CHCH,, C=0, C=§, CSCH,, C=NH,
CNH;, CNHCH,, CNHCOOCH;, CNHCN, SOz or N;

B is CH, CH,, CHF, CHC], CHBr, CHI, C=0, N, NH or NCH,, and nis 0 or
1; and

D is CH, CH,, CHF, CHCl, CHBr, CHL, C=0, O, N, NH or NCH;; and n is 0
or l,andwhere'""'isningleor.doublebond.

with the provisos that:

(1) when n is 0, and A is CHz, CH-(halogen) where halogen is defined
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above, CHCH,, C=0, C=S, C=NH, SOy;
then D is CH,, CH-(halogen) where halogen is as defined above, C=0,
O, NH, N-CHj;
(2) whenn is 0, and

A is CH, C-SCHj3, C-NH;, C-NHCH;, C-NHCOOCH;, C-NHCN, N;

DisCH,N;
(3) whenn is 1, and
A is CH;, CH-(halogen) where halogen is as defined above, CHCH,,
C=0, C=S, C=NH, 50;; and
B is CH; CH-(halogen) where halogen is as defined above, C=0, NH,
N-CHj; then
D is CH;, C=0, O, NH, N-CH3;
(4) whennis 1, and
A is CH, C-SCH;, C-NH3, C-NHCH;, C-NHCOOCH,, C-NHCN, N; and
B is CH, N; then
D is CH;, C=0, O, NH, N-CHj;
(5)whennis1,and
A is CH,, CHCH;, C=0, C=S, C=NH, S0, and
B is CH, N; then
D is CH, N; and pharmaceutically acceptable salts thereof to the human.
24.  The method of claim 23 wherein the dopamine agonist is (R)-5,6-
dihydro-5-(methylamino)-4H-imidazo[4,5-ij}-quinoline-2(1H)-thione or a
pharmaceutically acceptable salt thereof.
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25.  The method of claim 23 wherein the dopamine agonist is (R)-5,6-
dihydro-5-(methylamino)-4H-imidazo[4,5-ij]-quinolin-2(1H)-one or a
pharmaceutically acceptable salt thereof,

26. The method of claim 22 wherein the bolus subcutaneous injection is
delivered in not more than 10 minutes.

27.  The method of claim 26 wherein the bolus subcutaneous injection is
delivered in not more than 2 minutes.

28.  The method of claim 22 wherein the hydrophobic dopamine agonist is
delivered to the dermis in not more than 10 minutes.

29.  The method of claim 28 wherein the hydrophobic dopamine agonist is
delivered to the dermis in not more than 2 minutes.

30. The method of claim 22 wherein the hydrophobic dopamine agonist is
delivered to the dermis by repeated bolus injection.

31. The method of claim 22 wherein st 1east one pharmacokinetic
parameter is improved upon delivery of the dopamine agonist to the dermis as
eompnredtoﬂwmephmeokh:eﬁcpmﬁaupondnﬁv&ingthedopmine
agonist subcutaneously by bolus injection.

32, The method of claim 31, wherein the improved pharmacokinetic
parumeter compriscs increased bioavailability of the dopamine agonist.

33.  The method of claim 31, wherein the improved pharmacokinetic
parameter comprises a decrease in T,

34. The method of claim 31, wherein the improved pharmacokinetic
parameter comprises an increase in Cy,. '

35. The method of claim 31, wherein the improved pharmacokinetic

parameter comprises a decrease in Ti,.
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36. The method of claim 22 wherein the delivering is through a cutancous
micropore created by any solid projection, electromotive force, thermal energy or gas
ballistics.

37. The method of claim 22 wherein the delivering is through at lcast one
hollow needle.

38.  The method of claim 37 wherein the at least one hollow needle
comprises an array of microneedles.

39.  The method of claim 37 wherein the dopamine agonist is delivered by
infusion pump, piezoelectric purhp, electromotive pump, clectromagnetic pump,
Belleville spring, iontophoresis, or sonophoresis.

40. The method of claim 22 wherein the hydrophobic dopamine agonist
has a logP of about 2.0 or greater.

41.  The method of claim 22 wherein the dopamine agonist is in the form of
nanoparticles or nanocrystals.

42. A method for administration of a hydrophobic dopamine agonist have
a logP of about 1.5 or greater to a mammal, the method comprising selectively
delivering the dopamine agonist by bolus injection to the dermis of the mammal
wherein systemic absorption of the dopamine agonist from the dermis is obtained.

43.  The method of claim 42 wherein increased systemic absorption of the
dopamine agonist is produced upon delivering the dopamine agonist by bolus
injection to the dermis as compared to absorption produced upon delivering the

dopamine agonist subcutaneously by bolus injection.

44. The method of claim 43 wherein the dopamine agonist is as set forth in
formula (I):
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(I) or pharmaceutically acceptable salts thereof, wherein

R', R? and R? are the same or different and are H, C;.¢ alkyl (optionally phenyl
substituted), Cy.5 alkenyl or alkynyl or Cy.1o cycloalkyl, or where R is as
above and R' and R? are cyclized with the attached N atom to form
pymrolidinyl, piperidinyl, morpholinyl, 4-methylpiperazinyl or imidazoly}
groups;

Xis H, F, Cl, Br, 1, OH, C; alkyl or alkoxy, CN, carboxamide, carboxyl or
(C1.4 alkyl)carbonyl;

A is CH, CH,, CHF, CHCl, CHBr, CHI, CHCH,, C=0, C=S, CSCH;, C=NH,
CNH,, CNHCH3, CNHCOOCH;, CNHCN, SO or N;

B is CH, CH,, CHF, CHC], CHBr, CHIL, C=0, N, NH or NCH3, and nis 0 or
1; and .

D is CH, CH3, CHF, CHC], CHBr, CHI, C=0, O, N, NH or NCH;; and nis 0
or 1, and where = ig a single or double bond,

with the provisos that:

(1) when n is 0, and A is CH,, CH-(halogen) where halogen is defined
above, CHCH;, C=0, C=S, C=NH, SO;
then D is CH;, CH-(halogen) where halogen is as defined above, C=0,
O, NH, N-CH3;
(2) whenn is 0, and

A is CH, C-SCHj, C-NH3,, C-NHCHj;, C-NHCOOQOCH;, C-NHCN, N;
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DisCH, N;
(3) whennis 1, and
A is CH;, CH-(halogen) where halogen is as defined above, CHCH,,
C=0, C=S, C=NH, SO;; and
B is CH2, CH-(halogen) where halogen is as defined above, C=0, NH,
N-CHs; then
D is CH;, C=0, O, NH, N-CHj;
(4) whennis 1, and
A is CH, C-SCHj;, C-NH;, C-NHCH,3, C-NHCOOCH;, C-NHCN, N; and
B is CH, N; then
D is CH;, C=0, O, NH, N-CH3;
(5) whennis 1, and
A is CH,, CHCH,;, C=0, C=8, C=NH, SO,, and
B is CH, N; then
D is CH, N; and pharmaceutically acceptable salts thereof to the human.

45. The method of claim 44 wherein the dopamine agonist is (R)-5,6-
dihydro-5-(methylamino)-4H-imidazo[4,5-ij]-quinoline-2(1H)-thione or a
pharmaceutically acceptable salt thereof.

46. The method of claim 44 wherein the dopamine agonist is (R)-5,6-
dihydro-5-(methylamino)-4H-imidazo[4,5-ij]-quinolin-2(1H)-one or a
pharmaceutically acceptable salt thereof.

47.  The method of claim 43 wherein the bolus subcutaneous inmjection is

delivered in not more than 10 minutes.
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48.  The method of claim 47 wherein the bolus subcutaneous injection is
delivered in not more than 2 minutes.

49,  The method of claim 43 wherein the hydrophobic dopamine agonist is
delivered to the dermis in not more than 10 minutes.

50. The method of claim 49 wherein the hydrophobic dopamine agonist is
delivered to the dermis in not more than 2 minutes.

51.  The method of claim 43 wherein the hydrophobic dopamine agonist is
delivered to the dermis by repeated bolus injection.

52. The method of claim 43 wherein at least one pharmacokinetic
parameter is improved upon delivery of the dopamine agonist to the dermis as
compared to the same pharmacokinetic parameter upon delivering the dopamine
agonist subcutancously by bolus injection.

53.  The method of claim 52, wherein the improved pharmacokinetic
parameter comprises increased bioavailability of the dopamine agonist.

54. The method of claim 52, wherein the improved pharmacokinetic
parameter comprises & decrease in Tog,.

55. The method of claim 52, wherein the improved pharmacokinetic
parameter comprises an increase in Gy,

56.  The method of claim 52, wherein the improved pharmacokinetic
parameter comprises a decrease in T,

57.  The method of claim 43 wherein the delivering is through a cutaneous
micropore created by any solid projection, electromotive force, thermal energy or gas
ballistics.

58.  The method of claim 43 wherein the delivering is through at least one
hollow needle.
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59. The method of claim 58 wherein the at least one hollow needle
comprises an array of microneedles.

60. The method of claim 58 wherein the dopamine agonist is delivered by
infusion pump, piezoelectric pump, electromotive pump, electromagnetic pump,
Bellevi6llle spring, iontophoresis, or sonophoresis.

61.  The method of claim 43 wherein the hydrophobic dopamine agonist
has a logP of about 2.0 or greater.

62.  The method of claim 43 wherein the dopamine agonist is in the form of
nanoparticles or nanocrystals.

63. A method for administration of a hydrophobic dopamine agonist
having a logP of about 1.5 or greater to a mammal, the method comprising selectively
delivering the dopamine agonist by bolus injection to the dermis of the mammal to
achieve a substantially higher bioavailability and/or a substantially higher Cy,, and/or
a substantially shorter To, and/or a substantially shorter Ty, and/or a substantially
greater K, as compared to that produced upon bolus subcutancous administration of

the dopamine agonist at an identical dose.

64.  The method of claim 63 wherein the dopamine agonist is as set forth in

formula (I):
ni
)
g
X A®
N
I
Dag oA

(Bl
(D) or pharmaceutically acceptable salts thereof, wherein

R, R? and R® are the same or different and are H, Cy.6 alkyl (optionally phenyl
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substituted), Cy s alkenyl or alkynyl or Cs.1o cycloalkyl, or where R is as
sbove and R' and R? are cyclized with the attached N atom to form
pyrrolidinyl, piperidinyl, morpholinyl, 4-methylpiperazinyl or imidazolyl
groups;

Xis H, F, Cl, By, 1, OH, C,; alkyl or alkoxy, CN, carboxamide, carboxyl or
(Ci. alkyl)carbanyl;
A is CH, CH,, CHF, CHCI, CHBr, CHI, CHCH;, C=0, C=S, CSCHj, C=NH,
CNH2, CNHCH;3;, CNHCOOCHj3, CNHCN, SOz or N;
B is CH, CH,, CHF, CHCl, CHBr, CHI, C=O, N, NH or NCH;, and n is 0 or
1; and
D is CH, CH,, CHF, CHCI, CHBr, CHI, C=0, O, N, NHor NCH;3; and nis 0 .
or 1, and where = is a single or double bond,
with the provisos that:
(1) when n is 0, and A is CH;, CH-(halogen) where halogen is defined
above, CHCH,, C=0, C=8, C=NH, SO;;
then D is CH,, CH-(halogen) where halogen is as defined above, C=0,
O, NH, N-CH3;
(2) whennis 0, and

A is CH, C-SCH;, C-NH;, C-NHCH;3, C-NHCOOQOCH;, C-NHCN, N;

Dis CH,N;
(3) whennis 1, and
A is CHz, CH-(halogen) where halogen is as defined above, CHCHs,,
C=0, C=§, C=NH, SOx; and

B is CH; CH-(halogen) where halogen is as defined above, C=0, NH,
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N-CHj; then

D is CH;, C=0, O, NH, N-CH3;

(4) whennis 1, and
A is CH, C-SCH;3, C-NH;, C-NHCH,, C-NHCOOCH,, C-NHCN, N; and
B is CH, N; then
D is CH,, C=0, O, NH, N-CH3;

(5)whennis 1, and
A is CH,, CHCH;, C=0, C=S, C=NH, S0,, and
B is CH, N; then
D is CH, N; and pharmaceutically acceptable salts thereof to the human.

65. The method of claim 64 wherein the dopamine agonist is (R)-5,6-
dihydro-5(methylamino)-4H-imidazo[4,5-ij]-quinoline-2(1H)-thione or a
pharmaceutically acceptable salt thereof.

66.  The method of claim 64 wherein the dopamine agonist is (R)-5,6-
dihydro-5-(methylamino)-4H-imidazo{4,5-ij]-quinolin-2(1H)-one or a
pharmaceutically acceptable salt thereof.

67. The method of claim 63 wherein the bolus subcutaneous injection is
delivered in not more than 10 minutes.

68. The method of claim 67 wherein the bolus subcutaneous injection is

delivered in not more than 2 minutes.

69.  The method of claim 63 wherein the hydrophobic dopamine agonist is

B —— e —

delivered to the dermis in not more than 10 minutes.
70.  The method of claim 69 wherein the hydrophobic dopamine agonist is

delivered to the dermis in not more than 2 minutes.
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71.  The method of claim 63 wherein the hydrophobic dopamine agonist is %
delivered to the dermis by repeated bolus injection.

72.  The method of claim 63 wherein at least one pharmacokinetic
parameter is improved upon delivery of the dopamine agonist to the dermis as
compared to the same pharmacokinetic parameter upon delivering the dopamine
agonist subcutancously by bolus injection.

73. The method of claim 72, wherein the improved pharmacokinetic
parameter comprises increased bioavailability of the dopamine agonist.

74.  The method of claim 72, wherein the improved pharmacokinetic
parameter comprises a decrease in Tox.

75.  The method of claim 72, wherein the improved pharmacokinetic
parameter comprises an increase in Cryy.

76.  The method of claim 72, wherein the improved pharmacokinetic
parameter compriscs a decrease in Ty,

77.  The method of claim 63 wherein the delivering is through a cutaneous
micropore created by any solid projection, electromotive force, thermal energy or gas
ballistics.

78.  The method of claim 63 wherein the delivering is through at lcast onc
hollow needle.

79. Themethod of claim 78 wherein the at least one hollow needle
comprises an array of microneedles.

80. The method of claim 78 wherein the dopamine agonist is delivered by
infusion pump, piezoelectric pump, electromotive pump, electromagnetic pump,

Belleville spring, iontophoresis, or sonophoresis.
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81.  The method of claim 63 wherein the hydrophobic dopamine agonist
has a logP of about 2.0 or greater.

82.  The method of claim 63 wherein the dopamine agonist is in the form of
nanoparticles or nanocrystals,

83. A method for administration of & hydrophobic dopamine agonist
having a logP of about 1.5 or greater to a mammal, the method comprising selectively
delivering the dopamine agonist by bolus injection to the dermis of the mammal
wherein a substantially higher bioavailability and/or a substantially higher Coe and/or
a substantially shorter Ty and/or a substantially shorter Ty, and/or a substantially
greater K, is produced as compared to that produced upon bolus subcutaneous
administration of the dopamine agonist at an identical dose.

84. The method of claim 83 wherein the dopamine agonist is as set forth in
formula (T):

>—2

"o

(D) or pharmaceutically acceptable salts thereof, wherein
R', R? and R? are the same or different and are H, C).5 alkyl (optionally phenyl
substituted), Cs.s alkeny) or alkyny! or Cs.10 cycloalkyl, or where R? is as
above and R’ and R? are cyclized with the attached N atom to form
pyrrolidinyl, piperidinyl, morpholinyl, 4-methylpiperazinyl or imidazolyl
groups;
XisH, F, Cl, Br, 1, OH, C; alkyl or alkoxy, CN, carboxamide, carboxyl or
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(Ci. alkyl)carbonyl;
A is CH, CH;, CHF, CHCI, CHBr, CHI, CHCH,, C=0, C=S, CSCH,, C=NH,
CNH,;, CNHCH;, CNHCOOCH;, CNHCN, SOz or N;
B is CH, CH;, CHF, CHC], CHBr, CHI, C=0, N, NH or NCH3, and nis 0 or
1; and
D is CH, CH;, CHF, CHC], CHBr, CHI, C=0, O, N, NH or NCH;; and nis 0
or 1, and where “= is a single or double bond,
with the provisos that:
(1) whenn is 0, and A is CH;, CH-(halogen) where halogen is defmed
above, CHCH,, C=0, C=S, C=NH, S0;;
then D is CH;, CH-(halogen) where halogen is as defined above, C=0,
O, NH, N-CH3;
(2) whenn is 0, and
A is CH, C-SCHj, C-NH;, C-NHCH3, C-NHCOOCH,, C-NHCN, N;
then
DisCH, N;
(3) whennis 1, and
A is CH;, CH-(halogen) where halogen is as defined above, CHCH,,
C=0, C=S, C=NH, SO,; and
B is CH;, CH-(halogen) where halogen is as defined above, C=0, NH,
N-CHj; then
D is CH;, C=0, O, NH, N-CH3;
- (4) whennis 1, and
A is CH, C-SCH,, C-NH;, C-NHCH;, C-NHCOOCH;, C-NHCN, N; and

B is CH, N; then
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D is CH;, C=0, O, NH, N-CHj;
(S)whennis 1, and
A is CH;, CHCH;3, C=0, C=S8, C=NH, SO,, and
B is CH, N; then
D is CH, N; and pharmaceutically acceptable salts thereof to the human.

85. Themethod of claim 84 wherein the dopamine agonist is (R)-5,6-
dihydro-5-(methylamino)-4H-imidazo[4,5-ij]-quinoline-2(1H)-thione or a
pharmaceutically acceptable salt thereof.

86.  The method of claim 84 wherein the dopamine agonist is (R)-5,6-
dihydro-5-(methylamino)-4H-imidazo[4,5-ij]-quinolin-2(1H)-one or a
pharmaceutically acceptable salt thereof.

87. The method of claim 83 wherein the bolus subcutaneous injection is
delivered in not more than 10 minutes.

88.  The method of claim 87 wherein the bolus subcutaneous injection is
delivered in not more than 2 minutes.

89.  The method of claim 83 wherein the hydrophobic dopamine agonist is
delivered to the dermis in not more than 10 minutea.

90. The method of claim 89 wherein the hydrophobic dopamine agonist is
delivered to the dermis in not more than 2 minutes.

91. The method of claim 83 wherein the hydrophobic dopamine agonist is
delivered to the dermis by repeated bolus injection.

92.  The method of claim 83 wherein at least one pharmacokinetic
parameter is improved upon delivery of the dopamine agonist to the dermis as
compared to the same pharmacokinetic parameter upon delivering the dopamine

agonist subcutaneously by bolus injection.
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93.  The method of claim 92, wherein the improved pharmacokinetic
parameter comprises increased bioavailability of the dopamine agonist.

94. The method of claim 92, wherein the improved pharmacokinetic
parameter comprises a decrease in Tipay.

95.  The method of claim 92, wherein the improved pharmacokinetic
parameter comprises an increase in Cog.

96. The method of claim 92, wherein the improved pharmacokinetic
parameter comprises a decrease in Tig.

97.  The method of claim 83 wherein the delivering is through a cutaneous
micropore created by any solid projection, electromotive force, thenmal energy or gas
ballistics.

98. The method of claim 83 wherein the delivering is through at least one
hollow needle.

99.  The method of claim 98 wherein the at least one hollow needle
comprises an array of microneedles.

100. The method of claim 98 wherein the dopamine agonist is delivered by
infusion pump, piezoclectric pump, electromotive pump, electromagnetic pump,
Belleville spring, iontophoresis, or sonophoresis.

101. The method of claim 83 wherein the hydrophobic dopamine agonist
has a logP of about 2.0 or greater.

102. The method of claim 83 wherein the dopamine agonist is in the form of
nanoparticles or nanocrystals.
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Atty. Dacket No. 67948-000023/WO/POB
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invented:
ENHANCED PHARMACOKINETIC PROFILE OF HYDROFHOBIC DOPAMINE
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for which Assignor is about to make or has made United States or International application for
patent

(@ [0 executed on even date preparatory to filing (each inveator should sign this
Assignment on the same day as he/she signs the Declaration and Power of

Attomey);

® [] executedon — ;or

© X filed on June 24, 2002, and assigned PCT Intemnational Application No.
PCT/US02/19918;

(@ [ US.PatentNo.__ issued____ :and

WHEREAS, Pharmacia Corporation, 575 Maryville Centre Drive, St. Louis, Missouri
63141, hereinafier refeared to as Assignee, is desirous of acquiring an interest therein:

NOW, THEREFORE, for good and valusble consideration, the receipt and adequacy
whereof is hereby acknowledged, Assignor by these presents does sell, assign and transfer unto
Assignes and its successors in interest, the full and exclusive right, title and interest in the United
States of America and all foreign countries, including the right to claim priority under the laws of
the United States, the Paris Convention, and any foreign countries, to the said invention as
described in the aforesaid application, said application for pateat and all Letters Patent therefor
to be held and enjoyed by Assignes to the full end of the term for which said Letters Patent are
granted and any extensions thereof as fully and entirely as the same would have been held by
Assignor had this assignment and sale not been made, and the right to recover for past
infringements of, or liabilities for, any of the rights relating to any of said applications or patents
resulting therefrom;

Assignor hereby covenants and agrees to execute all instruments or documents required
ar requested for the making and prosecution of any applications of any type for patent in the
United States and in all foreiga countries including, but not limited to, any provisional,
continuation, continuation-in-part, divisional, renewal or subatitute thercof, and as to letters
patent any reissue, re-examination, or extension thereof, and for litigation regarding, or for the
purpose of protecting title and to the said invention, the United States application for patent, or
Letters Patent therefor, and to testify in support thereof, for the benefit of Assignee without
further or other compensation than that above set forth;

Assignor hereby covenants that no assignment, sale or agreement or encumbrance has
been or will be entered into which would conflict with this Assignment; and

Assignor hereby requests the Commissioner of Patents and Trademarks to issue said
Letters Patent of the United States of America to Assignee, and requests that any official of any

country or countries foreign to the United States, whose duty it is to issue or grant patents and
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o

applications as aforesaid, to issue said Letters Patent, Utility Mode! Registration or Inventor's
Certificate to Asaignee.
Assignor hereby authorizes and requests my attomey to insert here in parentheses

(Application No. filed ) the filing date and application
numbaofudnpphctuonwhenknm

(seal) Kalhmizrt,  County, State of /YCH6AY
My Commission Expires: DESRA . MARQUETTE
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PCT Application No. PCT/US02/19918
Substitute Claims

1. Use of a hydrophobic dopamine agonist having a logP of about 1.5 or greater for the
production of a medicament for administration to the dermis of a mammal, wherein upon
administration of the hydrophobic dopamine agonist, improved systemic absorption is produced
relative to absorption produced upon injecting the hydrophobic dopamine agonist subcutaneously
by bolus injection.

2. A device for administering to a mammal a hydrophobic dopamine agonist having a
logP of about 1.5 or greater, the device being configured for administration of the hydrophobic
dopamine agonist into the dermis to obtain systemic absorption of the hydrophobic dopamine
agonist, wherein the device is an electroporation injection system or a thermal pomation injection
system,

3. A kit for administering to the dermis of a mammal, the kit comprising a hydrophobic
dopamine agonist having a logP of about 1.5 or greater, wherein upon administration of the
hydrophobic dopamine agonist to the dermis, improved systemic absorption is produced relative
to absorption produced upon injecting the hydrophobic dopamine agonist subcutaneously.

4. The kit of claim 3, further comprising a device for administering the hydrophobic
dopamine agonist to the mammal, the device being configured for administration of the
hydrophobic dopamine agonist into the dermis to obtain systemic absorption of the hydrophobic
dopamine agonist, wherein the device is an electroporation injection system or a thermal poration
injection system.

5. The use of claim 1, wherein the administration is by bolus injection.
6. The use of claim 1, wherein at least one pharmacokinetic parameter is improved in the
mammal, wherein the improved pharmacokinetic parameter is selected from the group consisting

of an increase in bioavailability of the hydrophobic dopamine agonist, a decrease in Tomus, 0
increase in Cpx, and a decrease in Tyg,
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7. The use of claim 1, wherein the administering the hydrophobic dopamine agonist
having a logP of about 1.5 or greater to the mammal comprises delivering the hydrophobic
dopamine agonist through a cutaneous micropore created by any solid projection, electromotive
force, thermal energy or gas ballistics,

8. The use of claim 1, wherein the administering the hydrophobic dopamine agonist
having a logP of about 1.5 or greater to the mammal comprises delivering the hydrophobic
dopamine agonist through an array of microneedles.

9. The use of claim 1, wherein the hydrophobic dopamine agonist having a logP of about
1.5 or greater is delivered by infusion pump, piezoelectric pump, electromotive pump,
electromagnetic pump, Belleville spring, iontophoresis, or sonophoresis.

10. The use of claim 1, wherein the hydrophobic dopamine agonist having a logP of
about 1.5 or greater has a logP of greater than 2.0.

11. The use of claim 1, wherein the hydrophobic dopamine agonist having a logP of
about 1.5 or greater is as set forth in formula (T):

D - - A
>
\(B)n (D), wherein

R', R? and R? are the same or different and are H, C,.¢ alkyl (optionally phenyl
substituted), Cs.5 alkenyl, Cy s alkynyl or Cs.10 cycloalkyl, or where R? is as above and R' and R?

are cyclized with the attached N atom to form pyrrolidinyl, piperidinyl, morpholinyi,
4-methylpiperazinyl or imidazolyl groups;
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X is H, F, Cl, Br, I, OH, C,5 alkyl, C;¢ alkoxy, CN, carboxamide, carboxyl or (C
alkyl)carbonyl;

A is CH, CH,, CHF, CHCI, CHBr, CHI, CHCHj;, C=0, C=S, CSCHj3, C=NH, CNH,,
CNHCH,;, CNHCOOCH,, CNHCN, SOz or N;

B is CH, CH,, CHF, CHC], CHBr, CHI, C=0, N, NH or NCHj3;

D is CH, CH,, CHF, CHCI, CHBr, CHI, C=0, O, N, NH or NCHj; and nis 0 or 1, and
where ====== i3 a single or double bond, -

with the provisos that:

(1) when n is 0, and A is CH,, CH-(halogen) where halogen is defined above, CHCH;,
C=0, C=S, C=NH or SO3;

then D is CH;, CH-(halogen) where halogen is as defined above, C==0, O, NH or
N-CHj;
(2) when nis 0, and A is CH, C-SCH3, C-NH;, C-NHCH,, C-NHCOOCH;, C-NHCN or

then Dis CHor N;
(3) when nis 1, and A is CHa, CH-(halogen) where halogen is as defined above, CHCH,,
C=0, C=8, C=NH or SO3; and B is CH;, CH-(halogen) where halogen is as defined above, C=0,
NH or N-CH3;
then D is CH;, C=0, O, NH or N-CHj;
(4) when nis 1, and A is CH, C-SCH,, C-NH;, C-NHCH,, C-NHCOOCH;, C-NHCN or
N; and B is CHor N;
then D is CHz, C=0, O, NH or N-CHy;
(5) when nis 1, and A is CH;, CHCH;, C=0, C=S, C=NH or SO;, and B is CH or N;
then D is CHor N;
and pharmaceutically acceptable salts thereof.

12. The use of claim 1, wherein the hydrophobic dopamine agonist having a logP of
about 1.5 or greater is selected from the group consisting of (R)-5,6-dihydro-5-(methylamino)-
4H-imidazo[4,5-ij]-quinoline-2(1H)-thione, (R)-5,6-dihydro-5-(methylamino)-4H-imidazo[4,5-
ifl-quinolin-2(1H)-one, and pharmaceutically acceptable salts thereof.
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13. The use of claim 1, wherein the hydrophobic dopamine agonist having a logP of
about 1.5 or greater is in the form of nanoparticles or nanocrystala.

14. The device of claim 2, wherein the administration is by bolus injection.

15. The device of claim 2, wherein at least one pharmacokinetic parameter is improved
in the mammal, wherein the improved pharmacokinetic parameter is selected from the group
consisting of an increase in bioavailability of the hydrophobic dopamine agonist, a decrease in

Trax. 80 increase in Cpy,, and a decrease in Ty,

16. The device of claim 2, wherein the administering the hydrophobic dopamine agonist
having a logP of about 1.5 or greater to the mammal comprises delivering the hydrophobic
dopamine agonist through a cutaneous micropore created by any solid projection, electromotive
force, thermal energy or gas ballistics.

17.. The device of claim 2, wherein the administering the hydrophobic dopamine agonist
having a logP of about 1.5 or greater to the mammal comprises delivering the hydrophobic
dopamine agonist through an array of microneedles.

18. The device of claim 2, wherein the hydrophobic dopamine agonist having a logP of
about 1.5 or greater is delivered by infusion pump, piezoelectric pump, electromotive pump,

electromagnetic pump, Belleville spring, iontophoresis, or sonophoresis.

19. The device of claim 2, wherein the hydrophobic dopamine agonist having a logP of
about 1.5 or greater has a logP of greater than 2.0.
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20. The device of claim 2, wherein the hydrophobic dopamine agonist having & logP of
about 1.5 or greater is as set forth in formula (I):

(1), wherein

R', R? and R? are the same or different and are H, Cy.¢ alkyl (optionally phenyl
substituted), Cs.s alkenyl, Cs.s alkynyl or Ca 10 cycloalkyl, or where R? is as above and R' and R?
are cyclized with the artached N atom to form pyrrolidinyl, piperidinyl, morpholinyl,
4-methylpiperazinyl or imidazolyl groups;

Xis H, F, Cl, Br, I, OH, C,.5 alkyl, C, ¢ alkoxy, CN, carboxamide, carboxyl or (C;.¢
alkyl)carbonyl;

A is CH, CH;, CHF, CHCI, CHBr, CHI, CHCHj;, C=0, C=S, CSCH,, C=NH, CNH,,
CNHCH,;, CNHCOOCH;, CNHCN, SO, or N;

B is CH, CH,, CHF, CHCI, CHBr, CHI, C=0, N, NH or NCHj;

D is CH, CHa, CHF, CHC], CHBr, CHI, C=0, O, N, NH or NCH3; andnis O or 1, and
where ====== is a single or double bond,

with the provisos that:

(1) when n is 0, and A is CHz, CH-(halogen) where halogen is defined above, CHCH;,
C=0, C=S, C=NH or SO;;

then D is CH3, CH-(halogen) where halogen is as defined above, C==0, O, NH or
N-CHj;
(2) when n is 0, and A is CH, C-SCHj, C-NH;, C-NHCH3, C-NHCOOCH;3, C-NHCN or

then D is CH or N;
(3) whenn is 1, and A is CH,, CH-(halogen) where halogen is as defined above, CHCH,;,
C=0, C=S, C=NH or SO;; and B is CH;, CH-(halogen) where halogen is as defined above, C=0,
NH or N-CH3;
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then D is CH;, C=0, O, NH or N-CHj;
(4) whenn is 1, and A is CH, C-SCHj;, C-NH;, C-NHCH,;, C-NHCOOCH;, C-NHCN or
N; and B is CH or N;
then D is CH;, C=0, O, NH or N-CHjy;
(5) when n is 1, and A is CH, CHCH,, C=0, C=S, C=NH or SO;, and B is CH or N;
then D is CH or N;
and pharmaceutically acceptable salts thereof.

21. The device of claim 2, wherein the hydrophobic dopamine agonist having a logP of
about 1.5 or greater is selected from the group consisting of (R)-5,6-dihydro-5-(methylamino)-
4H-imidazo[4,5-if]-quinoline-2(1 H)-thione, (R)-5,6-dihydro-5-(methylamino)-4H-imidazo[4,5-
{f]-quinolin-2(1H)-one, and pharmaceutically acceptable salts thereof.

22. The device of claim 2, wherein the hydrophobic dopamine agonist having a logP of
about 1.5 or greater is in the form of nanoparticles or nanocrystals.

23, The kit as in claim 3 or 4, wherein the administration is by bolus injection.

24. The kit as in claim 3 or 4, wherein at least one pharmacokinetic parameter is
improved in the mammal, wherein the improved pharmacokinetic parameter is selected from the
group consisting of an increase in bioavailability of the hydrophobic dopamine agonist, a
decrense in T, an increase in Cyas, and a decrease in Ty

25. The kit as in claim 3 or 4, wherein the administering the hydrophobic dopamine
agonist having a logP of about 1.5 or greater to the mammal comprises delivering the
hydrophobic dopamine agonist through a cutancous micropore created by any solid projection,
electromotive force, thermal energy or gas ballistics.

26. The kit a8 in claim 3 or 4, wherein the administering the hydrophobic dopamine

agonist having a logP of about 1.5 or greater to the mammal comprises delivering the
hydrophobic dopamine agonist through an array of microneedles.
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27. The kit as in claim 3 or 4, wherein the hydrophobic dopamine agonist having a logP
of about 1.5 or greater is delivered by infusion pump, piezoelectric pump, electromotive pump,

electromagnetic pump, Belleville spring, iontophoresis, or sonophoresis.

28. The kit as in claim 3 or 4, wherein the hydrophobic dopamine agonist having a logP
of about 1.5 or greater has a logP of greater than 2.0.

29. The kit as in claim 3 or 4, wherein the hydrophobic dopamine agonist having a logP
of about 1.5 or greater is as set forth in formula (I):

Ri
N
g2

X— e
|
Da. 2 A

> P
\(B,n a). wherein

R', R? and R? are the same or different and are H, C,.¢ atkyl (optionally phenyl
substituted), Ca.5 alkenyl, Ca.s alkynyl or Cy.1p cycloalkyl, or where R® is as above and R' and R?
are cyclized with the attached N atom to form pyrrolidinyl, piperidinyl, morpholinyi,
4-methylpiperazinyl or imidazolyl groups;

X is H, F, C, Br, I, OH, Cy.4 alkyl, Cy.¢ alkoxy, CN, carboxamide, carboxyl or (Cy.¢
alkyl)carbonyl;

A is CH, CH,, CHF, CHCI, CHBr, CHI, CHCHj;, C=0, C=S, CSCH;3, C=NH, CNH;,
CNHCH,, CNHCOOCHj3;, CNHCN, SO; or N;

B is CH, CH;, CHF, CHCI, CHBr, CHI, C=0, N, NH or NCHj;

D is CH, CH,, CHF, CHCI, CHBr, CHI, C=0, O, N, NH or NCHj; andnis 0 or 1, and
where ====== is a single or double bond,

with the provisos that:

(1) when n is 0, and A is CH;, CH-(halogen) where halogen is defined above, CHCHj,
C=0, C=S, C=NH or SO;
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then D is CH3, CH-(halogen) where halogen is as defined above, C=0, O, NH or
N-CH;:
(2) when n is 0, and A is CH, C-SCHj;, C-NH;, C-NHCH,, C-NHCOOCH;, C-NHCN or

thenDis CHorN;
(3) when nis 1, and A is CH,, CH-(halogen) where halogen is as defined above, CHCH,,
C=0, C=S, C=NH or SO5; and B is CH,, CH-(halogen) where halogen is as defined above, C=0,
NH or N-CHj;
then D is CHz, C=0, O, NH or N-CHj;
(4) whennis 1, and A is CH, C-SCHj3, C-NH;z, C-NHCH,, C-NHCOOCH;, C-NHCN or
N;and B is CHorN;
then D is CH;, C=0, O, NH or N-CH3j;
(5) when n is 1, and A is CH,;, CHCHj, C=0, C=S, C=NH or SO;, and B is CH or N;
thenDis CHorN;
and pharmaceutically acceptable salts thereof.

30. The kit as in claim 3 or 4, wherein the hydrophobic dopamine agonist having a logP
of about 1.5 or greater is selected from the group consisting of (R)-5,6-dihydro-5-(methylamino)-
4H-imidazo[4,5-ij]-quinoline-2(1H)-thione, (R)-5,6-dihydro-5-(methylamino)-4H-imidazo[4,5-
if]-quinolin-2(1H)-one, and pharmaceutically acceptable salts thereof.

31. The kit as in claim 3 or 4, wherein the hydrophobic dopamine agonist having a logP
of about 1.5 or greater is in the form of nanoparticies or nanocrystals.
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NOVEDAD DE LA INVENCION
REIVINDICACIONES

1.- El uso de un agonista de dopamina hidrofobico que tiene un
logP de airededor de 1.5 o mas, en {a produccién de un medicamento para
administracién a la demmis de un mamifero, en donde tras la administracion
del agonista de dopamina hidrofébico, se logra absorcién sistémica mejorada
respecto a la absorcion obtenida después de inyectar el agonista de
dopamina hidrofébico subcutaneamente mediante inyeccion de bolo.

2.- Un dispositivo para administrar a un mamifero un agonista de
dopamina hidrofébico que tiene un logP de aproximadamente 1.5 o mas,
caracterizado porque el dispositivo estd configurado para la administraciéon
del agonista de dopamina hidrofébico en la dermis para obtener absorcién
sistémica del agonista de dopamina hidrofébico, en donde el dispositivo es un
sistema de inyeccién por electroporacibn o un sistemé de inyeccién por
poracién térmica.

3.- Un equipo para administracién a la dermis de un mamifero, el
equipo caracterizado porque comprende un agonista de dopamina hidrofébico
que tiene un logP de alrededor de 1.5 0 mas, en donde tras la administracién
del agonista de dopamina hidrofébico a la demnis, se logra absorcién
sistémica mejorada respecto a la absorcién obtenida después de inyectar
subcutaneamente el agonista de dopamina hidrofébico.
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4- E! equipo de conformidad con [a mivindicacién 3,
carecterizado ademéds porque comprende un dispositivo para administrar el
agonista de dopamina hidrofdbico al mamifero, el dispositivo estando
configurado para administrar el agonista de dopamina hidrofébico en la
dermis para lograr absorcion sistémica del agonista de dopamina hidrofébico,
en donde el dispositivo @s un sistema de inyeccién por electroporacién o un
sistema de inyeccion por poracion térmica.

5.- El uso como se reclama en la reivindicacién 1, en donde la
administracién es mediante inyeccion de bolo.

6.- El uso como se reclama en la reivindicacién 1, en donde se
mejora por lo menos un pardmetro farmacocinético en et mamifero, en donde
el parametro farmacocinético mejorado se selecciona del grupo que consiste
de un incremento en biodisponibilidad del agonista de dopamina hidrofébico,
una disminucion en Tmix, Un incremento en Cmax ¥ una disminucion en Ty

7.~ El uso como se reclama en la relvindicacidn 1, en donde la
administracion del agonista de dopamina hidrofébico que tiene un logP de
aproximadamente 1.5 o mas al mamifero, comprende liberar el agonista de
dopamina hidrofébico a través de un microporo cutdneo creado mediante
cualquier proyeccién de sélidos, fuerza electromotriz, energia térmmica o
balistica de gases.

8.- El uso como se reclama en la reivindicacion 1, en donde la
administracién del agonista de dopamina hidrofébico que tiene un logP de

aproximadamente 1.5 o mas al mamifero, comprende liberar el agonista de

o
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dopamina hidrofébico a través de una disposicién de microagujas.

9.- El uso como se reclama en la reivindicacién 1, en donde el
agonista de dopamina hidrofébico que tiene un logP de alrededor de 1.5 o
més, se libera mediante bomba de infusién, bomba piezoeléctrica, bomba
electromotriz, bomba electromagnética, resorte de Bellaville, iontoforesis o
sonoforesis.

10.- El uso como se reclama en la reivindicacién 1, en donde el
agonista de dopamina hidrofébico que tiene un logP de aproximadamente 1.5
0 més, tiene un logP mayor de 2.0.

11.- El uso como se reclama en la reivindicacién 1, en donde el
agonista de dopamina hidrofdbico que tiene un logP de alrededor de 1.5 o
mas, es como se describe en ia formula (i):

SR
x R?

|
o A
D\(B)n )

en donde: R!, R? y R? son iguales o diferentes, y son H, alquilo de Cis
(opcionalmente sustituldo con fenilo), alquenilo o alquinilo de Cas 0 cicloalquilo
de Cz10, 0 en donde R® es como se definié anteriormente, y R' y R? son
ciclizados con el dtomo de nitrdgeno unido para formar grupos pimrolidinilo,
piperidinilo, morfolinilo, 4-metilpiperazinilo o imidazolilo; X es H, F, Cl, Br, |,
OH, alcoxi 0 alquilo de C.e, CN, carboxamida, carboxilo o alquilcarbonilo de
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Cie; A 88 CH, CHz, CHF, CHCI, CHBr, CHI, CHCH;, C=0, C=S, CSCHs,
C=NH, CNHz, CNHCHs, CNHCOOCHs, CNHCN, SOz o N; B es CH, CHz,
CHF, CHCI, CHBr, CHI, C=0, N, NH o NCHs; D es CH, CHz, CHF, CHCI,
CHBr, CHI, C=0, O, N, NH 0 NCHs; yn es 0 6 1, y en donde — es un
anlace sencillo o doble enlace, con las condiciones de que: (1) cuandones 0
y A 8 CH; CH-(halégeno), en donde haidgeno es como se definid
anteriormente, CHCHs, C=0, C=8, C=NH o SO,, entonces D es CH;, CH-
(halégeno), en donde haldgeno es como se definié anteriormente, C=0, O, NH
0 NCHy; (2) cuandones 0 y A CH, C-SCHs, C-NHz, C-NHCH,, C-
NHCOOCH,, C-NHCN o N, entonces Des CHo N; (3) cuandones 1 yA es
CHz, CH-(halégeno), en donde halégeno es como se definié anteriormentse,
CHCHs, C=0, C=8, C=NH o SO y B es CHz, CH-(halégeno), en donde
haldgeno es como se definié anteriormente, C=0, NH o N-CH3, entonces D es
CHa, C=0, O, NH 0 N-CH3; (4) cuandon es 1 y A @8 CHz, C-SCHs, C-NHz, C-
NHCHs, C-NHCOOCH,, CNHCN o N; y B es CH o N, entonces D es CH;,
C=0, O, NH o N-CHs; (5) cuando nes 1 y A es CHz2, CHCHs, C=0, C=S§,
C=NH o SO, y B es CH o N, entonces D es CH o N; y sales
fammacéuticamente aceptables del mismo.

12.- El uso como se reclama en la reivindicacion 1, en donde el
agonista de dopamina hidrofébico que tiene un logP de aproximadamente 1.5
0 méas, se selecciona del grupo que consiste de (R)-5,6-dihidro-5-(metilamino)-
4H-imidazof4,5-/]-quinolino-2-{1H)-tiona,  (R)-5,6-dihidro-5-(metilamino)-4H-
imidazof4,5-{}-quinolin-2-(1H)}-ona, y sales farmacéuticamente aceptabies de
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los mismos.

13.- El uso como se reclama en la relvindicacién 1, en donde el
agonista de dopamina hidrofébico que tiene un logP de alrededor de 1.5 o
mas, esta en forma de nanoparticulas o nanocristales.

14.- El dispositvo de conformidad con la reivindicacion 2,
caracterizado ademés porque la administracién es mediante inyeccion de
bolo.

15.- El dispositivo de conformidad con la relvindicacion 2,
caracterizado ademés porque sSe mejorm por o menos un parametro
farmacocinético en el mamifero, en donde el pardmetro farmacocinético
mejorado se selecciona del grupo que consiste de un incremento en
biodisponibilidad del! agonista de dopamina hidrofébico, una disminucion en
Tmix Un incramento en Crux Y Una disminucion en Tyg

" 18.- El dispositivo de conformidad con la mivindicacion 2,
caracterizado ademas porque la administracion del agonista de dopamina
hidrofébico que tiene un logP de aproximadamente 1.5 o mas al mamifero,
comprende liberar el agonista de dopamina hidrofdbico a través de un
microporo cutdneo creado mediante cualquier proyeccién de solidos, fuerza
electromotriz, energia térmica o balistica de gases.

17.- El dispositivo de conformidad con la reivindicacién 2,
caracterizado ademéas porque la administracién del agonista de dopamina
hidrofébico que tiene un iogP de aproximadaments 1.5 o més al mamifero,

comprende liberar e! agonista de dopamina hidrofébico a través de una
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disposicién de microagujas.

18.- El dispositvo de conformidad con la reivindicacion 2,
caracterizado ademas porque el agonista de dopamina hidrofébico que tiene
un logP de alrededor de 1.5 o0 més, se libera mediante bomba de infusion,
bomba piezoeléctrica, bomba electromotriz, bomba electromagnética, resorte
de Belleville, iontoforesie o sonoforesis.

19.- El disposiivo de conformidad con la rmeivindicacién 2,
caraecterizado ademés porque el agonista de dopamina hidrofébico que tiene
un logP de aproximadamente 1.5 o0 mas, tiene un logP mayor de 2.0.

20.- El dispositivo de conformidad con la rneivindicacion 2,
caracterizado ademés porque el agonista de dopamina hidrofébico que tiene
un logP de alrededor de 1.5 0 més, es como se describe en la férmula (I):

R!
SR
X: R®
N

!
"o 0)

en donde: R', R? y R® son iguales o diferentes, y son H, alquilo de Ci.e
(opcionalmente sustituido con fenilo), alquenilo o alquinilo de Css o cicloalquilo
de Cs.10, 0 en donde R? es como se definié anteriorments, y R' y R? son
ciclizados con el 4tomo de nitrdgeno unido para formar grupos pirrolidinilo,
piperidinilo, morfolinilo, 4-metiipiperazinilo o imidazolilo; X es H, F, Cl, Br, |,
OH, aicoxi o alquilo de Cys, CN, carboxamida, carboxilo o alquilcarbonilo de
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Cis; A 88 CH, CHz, CHF, CHCI, CHBr, CHI, CHCHs, C=0, C=S, CSCHs,
C=NH, CNHz, CNHCH3, CNHCOOCHs, CNHCN, SO2 0 N; B es CH, CHz,
CHF, CHCI, CHBr, CHI, C=0, N, NH o NCHs; D as CH, CHz, CHF, CHCi,
CHBr, CHI, C=0, O, N, NH o NCHs;; y nes 0 6 1, y en donde —— 8 un
eniace sencilio o doble eniace, con las condiciones de que: (1) cuandones 0
y A es CH; CH-+(halégeno), en donde halégeno como se definié
anteriormente, CHCHs, C=0, C=S, C=NH o SO, entonces D es CH;, CH-
(halégeno), en donde haibgeno ee como se definié anteriorments, C=0, O, NH
0 N-CHs; (2) cuando n @8 0 y A es CH, C-SCHs, C-NHz, C-NHCH,, C-
NHCOOCHs, C-NHCN o N, entonces Des CHO N; (3)cuandones 1y A es
CHz, CH-{halégeno), en donde haldgeno es como se definié anteriorments,
CHCHs, C=0, C=8, C=NH o SO;; y B es CH,, CH-{haiégenc), en donde
halégeno es como se definié anteriormente, C=0, NH o N-CH,, entonces D es
CHa, C=0, O, NH o N-CHs; (4) cuandon es 1 y A es CHz, C-SCH3, C-NHz, C-
NHCHs, C-NHCOOCHs, C-NHCN o N; y B a8 CH o N, entoncss D es CHa,
C=0, O, NH o N-CH3; (5) cuando n es 1 y A e8 CHz, CHCHs, C=0, C=8,
C=NH o SO;, y B es CH o N, entonces D es CH o N; y sales
farmacéuticamente aceptables del mismo.

21.- El dispositivo de conformidad con la meivindicacion 2,
caracterizado ademés porque el agonista de dopamina hidrofébico que tiene
un logP de aproximadamenta 1.5 0 més, se selecciona del grupo que consiste
de (R)-5,6-dihidro-5(metilamino)-4H-imidazof4, 5-j]-quinolino-2-(1H)-tiona,
{R)-5,6-dihidro-6-(metilamino)-4H-imidazo{4,5-}-quinolin-2(1H)-ona, y sales
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farmacéuticamente aceptables de los mismos.

22 - El dispositivo de conformidad con la meivindicacion 2,
caracterizado ademés porque el agonista de dopamina hidrofébico que tiene
un logP de alrededor de 1.5 o més, estd en forma de nanoparticulas o
nanocristaies.

23.- El equipo de conformidad con las reivindicaciones 3 ¢ 4,
caracterizado ademds porque la administracién es mediante inyeccién de
bolo.

24 - El equipo de conformidad con las reivindicaciones 3 6 4,
caracterizado ademéds porque se mejora por 0 menos un pardmetro
famrmacocinético en el mamifero, en donde el parametro farmacocinético
mejorado se selecciona del grupo que consiste de un incremento en
biodisponibilidad del agonista de dopamina hidrofébico, una disminucién en
Tmax, un incremento en Cmax ¥y una disminucidn en Tig.

25.- El equipo de conformidad con las reivindicaciones 3 ¢ 4,
caracterizado ademés porque la administracion del agonista de dopamina
hidrofébico que tiene un logP de aproximadamente 1.5 o més al mamifero,
comprende lberar el agonista de dopamina hidrofébico a través de un
microporo cutdneo creado mediante cualquier proyeccion de sélidos, fuerza
electromotriz, energia térmica o ballistica de gases.

26.- El equipo de conformidad con las reivindicaciones 3 ¢ 4,
caracterizado ademas porque la administracién del agonista de dopamina
hidrofébico que tiene un logP de aproximadamente 1.5 o més al mamifero,
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comprende liberar el agonista de dopamina hidrofdbico a través de una
disposiciéon de microaguijas.

27 .- El equipo de conformidad con las reivindicaciones 3 ¢ 4,
caracterizado ademas porque el agonista de dopamina hidrofébico que tiene
un logP de alrededor de 1.5 o mas, se libera madi.ante bomba de infusion,
bomba piezoeléctrica, bomba electromotriz, bomba electromagnética, resorte
de Belleville, iontoforesis 0 sonoforesis.

28.- El equipo de conformidad con las reivindicaciones 3 6 4,
caracterizado ademés porque el agonista de dopamina hidrofébico que tiene
un logP de aproximadamente 1.5 o més, tiene un logP mayor de 2.0.

29.- El equipo de conformidad con ias reivindicaciones 3 ¢ 4,
caracterizado ademas porque el agonista de dopamina hidrofébico que tiene
un logP de alrededor de 1.5 o mas, es como se describe en la formula (l):

SR
X o

>—

e 0
en donde: R', R? y R® son iguales o diferentes, y son H, alquilo de Ci.¢
(opcionalmente sustituido con fenilo), alquenilo o alquinilo de Cas o cicloalquilo
de Cag, 0 en donde R® es como se definié anteriorments, y R' y R? son
ciclizados con el 4tomo de nitrGgeno unido para formar grupos pirrolidinilo,
piperidinilo, morfolinilo, 4-metilpiperazinilo o imidazolilo; X es H, F, Cl, Br, |,
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OH, alcoxi o alquilo de C1s, CN, carboxamida, carboxilo o alquilcarbonilo de
Cie; A 8 CH, CHz, CHF, CHCI, CHBr, CHI, CHCHs, C=0, C=8, CSCHjs,
C=NH, CNHz, CNHCH,s, CNHCOOCH,5, CNHCN, SOz o N; B es CH, CH.,
CHF, CHCI, CHBr, CHI, C=0, N, NH o NCHs; D es CH, CHz, CHF, CHCI,
CHBr, CHI, C=0, O, N, NH 0 NCH3; y nes 0 6 1, y en donde — es un
enlace sencilio o doble enlace, con las condiciones de que: (1) cuandon es 0
y A es CHz CH-(halégeno), en donde halégeno es como se defmid
anteriormente, CHCHs, C=0, C=S, C=NH o SO, entonces D es CHz, CH-
(halégeno), en donde haldgeno es como se definié anteriormente, C=0, O, NH
o N-CHs;, (2) cuando n es 0 y A es CH, C-SCH;, C-NHz, C-NHCH,, C-
NHCOOCH;, C-NHCN o N, entonces Des CHo N; (3)cuandones 1y A es
CHz, CH-(halégeno), en donde halégeno es como se definié anteriormente,
CHCHs, C=0, C=8, C=NH o SO3; y B es CH; CH-(halégeno), en donde
halégeno es como se definié anteriormente, C=0, NH o N-CHs, entonces D es
CHz, C=0, O, NH o N-CHs; (4) cuando n es 1 y A es CHz, C-SCH3, C-NH_, C-
NHCHs, C-NHCOOCH,, C-NHCN o N; y B es CH o N, entonces D es CHa,

=0, O, NH o N-CHs, (5) cuando n es 1 y A es CHz, CHCHs, C=0, C=S,
C=NH o SO, vy B 8s CH o N, entonces D es CH o0 N; y sales
farmacéuticamente aceptables del mismo.

30.- El equipo de conformidad con las relvindicaciones 3 0 4,
caracterizado ademés porque el agonista de dopamina hidrofébico que tiene
un logP de aproximadamente 1.5 0 mas, se selecciona del grupo que consiste
de (R)-5,6-dihidro-5-{metilamino)-4H-imidazo[4,5-j]-quinolino-2-{1H)-tiona,
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(R)-5,8-dihidro-5-(metilamino)-4H-imidazo[4,5-jj-quinolin-2{1H)-ona, y sales
famacéuticamente aceptables de los mismos.

31.- El equipo de conformidad con las reivindicaciones 3 ¢ 4,
caracterizado ademés porque el agonista de dopamina hidrofébico que tiene
un logP de alrededor de 1.5 0 méas, estd en foorma de nanoperticuias o

nanocristales.
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