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(57) ABSTRACT

An oral pharmaceurical composition in the form of a stable
suspension in water, said composition comprising:

(&) about 10 to 200 mg per ml of micronized megestrol
acetate;

(b) ahout 0.04 to 0.4% weight/volume of a wetting
agent; and

(¢) about 1.2 to 1.8% weight-volume of a suspeading
agent,

wherein said composition contains less than about 1.0%
weight/volume of propylene glycol and does not contain
polysorbate, polvethylene glycol, elycerol or sorbitol. The
pH ol the suspension can be controlled with an appropriate
buffer system. In a preferred embodiment, the suspension
has a pll of greater than about 3.3. The oral pharmaceutical
composition is useful in the treatment of anorexia, cachexia
or significant weight loss resulting from or associated with
acquired immunodeficiency syndrome (AIDS).
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MEGESTROL ACETATE SUSPENSION
RLELATED APPLICATIONS

[0001 Benelit of U.S. Provisional Application Serial No.
(7219822, Aled on Jul, 21, 2000, s hereby claimed.

FIELD OF THE INVENTION

[0002] The present iuvention relates to a pharmaceutical
composition containing megestrol acetate, which s the
generic name for 17-a-acetyloxy-6-methylpregna-4,6 diene-
3,20-dione. The pharnmcculicd] mmpo‘n’liun is i the form
ot a stable suspension in waier, and is useful in the treatment
of anorexia. cachexia or significant weight loss resuliing
from or assoclated with acquircd Immunodeficiency syi-
drome (ATDS).

BACKGROUND OF THE INVENTION

(0003] Moyestrol acctate is a symthetic decvative of the
maturally oceurring steroid hormone, progesteronc, The
megestrol acetate oral suspension Megace® (Brisiol Myers
Squibb Corp.) contains micronized megestrol acctaic (40
mg/ml), polysorbate 80, polyethylene glycol, water and
other conveational additives 1o form a flocculated suspen-
sion. Mogace® oral *-«u%pCllQlOTI is currently approved tor use
in the treatment of anorexia, cachexia, or an uncxplained,
significant weight loss in patients with a diagnosis of
acquired immunodeficiency syndrome (AIDS). It is desir-
able 1o have an oral liquid dosage form available to treat this
patient group who may have diffic wlty swallowing, tablets or,
capsules or where a ol dose would require the ingestion of
T relatively largé pumber of tablets ot capsules.

‘0()0-” Mogestrol acetate 1s insoluble in water there{ore an
oral suspension formulation is DM\.UL‘AJ According to Rem-

> e IR -
oS Pharm: Geenticul SciEncEs (Chiptér 21, page 313), a

ph armaceutical suspension may be d.t:lmed A% @ oarse
dispersion containing finely divided insoluble material sus-
pended n a lquid medivm. Furthermore, @ woll formulated
suspension should meet the following criteria. The dispersed
particles should be of a size that they do not settle rapidly.
It sedimentation occurs, however, the sediment must not
form a hard cake but must be rcdlspusdhlc with a minimum
of effort, i.e., a flocculated suspension. The product should
also be cusy 1o pour, pleasant to take, and resistant o
microbial attack.

[0005] Possible concerns associated with the manutacture
of suspensions are adequate dispersion of the particles in the
vehicle. setiling of the dispersed particles, and ultimate
caking of the particles in the sedimeni making the suspeu-
sion resistant to redispersion. o addition, the dissolution of
the acuive drug substance and in vive bicavailability is
critteal for a suspension dosage form and may be affected by
the ingredicnts contained in the fnished drug produet. It is
therclore desitable o define a formulation and process o
adddress the issues deseribed above 1o produce a pharmaceu-
tically elegant oral suspension dosage form of megestrol
acelale.

rga66]  Kirk ot al, U8, Pat. No. 3,350,573, disclose a
megestrol acetate pharmaceutical tablet pre par&tion com-
prising lactose, wnagnesium stearate and starch. Kirk, ¢t al,
also diselose that hiquid compositions of megestrol acetate
can be useful but provided no details as to the compaosition
of sach formulations,
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[0007] Peirow et al, U.S. Pat. No. 4,396,615, disclose a
method of treating androgen-related disorders by adminis-
tering 6-methyleneprogesterone derivatives concurrently
with moegestrol acelate. However, Petrow, ¢t al. do wot
elaborate nn what constitates the megestrol acetate formu-
lation.

[0008] Greancy ¢t al,, U.S. Pat. No. 4,370,321, disclosc
adjuvant therapy tor the treatment of breast cancer employ-
ing megestrol acetate. However, the type or composition of
the megestrol acetate formulation is ool specifically
described,

[0009] TLabrie, U.S. Pat. No. 4,666,885, discloses combi-
nation therapy for treatment of lemale breast cancer com-
prising the administration of luteinizing hormones in com-
bination with an anti-andropen compound such as megestrol
acetate. In particular, Labrie discloses that the anti-andro-
gens are formulated with counventional pharmaceutical
excipients (¢.g., spray dried lactose and magnesium stearate)
into tablets or capsules for oral administration.

[0010] 1.abrie, U.S. Pat. No. 4,760,053 discloses methods
of treating sex steroid dependent cancers by combination
therapy which includes the use of megestrol acetate. How-
ever, Labric does not describe the type or composition of
pharmaceutical tormulation used in the treatment.

[0011] Labric, U.8. Pat. No. 4,775,661, discloses methods
of treating female breast cancer with a combination therapy
in which ruegestrol acetate is disclosed as a suitable steroidal
anti-androgen. Labrie also discloses that megesirol acciale,
as an active substancs, may be mixed with lubricants such
as polyethvlene glycol and may include taste improving
substances and can be worked into tablets or dragee cores.

[0012] Atrzingerctal, US. Pat. No. 5,338,732, disclose an
oral pharmaceutical composition of megestrol acctate in the
form of a stable flocculated suspension of megesitol acetate
in water. The flocculated suspension in Atzinger, ct al,
comprises megestrol acetate at a concentration of 15 to 150
mg/ml., in combination with a polysorbate at a concentra-
tion of 0.005% to 0.015% weight/volume (w/v) and a
polyethylene glyeol at a concentration greater than 5% wiv.
Atzinger, ct al., point out the distinction between a floccu-
lated suspension and suspensions in general and point out
that the stability of a occulated suspeasion of a steroid such
as megestrol acetate can be critically dependent on concen-
tration.

[0013] Atzinger, ct al., also disclosc that meaestrol acctate
floceulated suspensions are unique because what would
otherwise be predictable based on the prior art teachings
does not apply when the drug is megestrol acetate. For
instance, it is well known in the art prior to Atzinger et al.
that megestrol acetate, a hydrophobic solid, s not easily
wetted by water and bas a relatively high interfacial tension
accentuated by cntrapped air absorbed on the surface of the
particle. Hence, the use of surfactants are required to provide
a suspension and maintain physical stability. According 10
Alzinger et al., the amount and type of surfactams are
particularly critical in providing a stable floc. The floccu-
lated suspension of megestrol acetate of Atzinger ot al. uses
megestrol acetate micronized so that 90% of the weight of
particles is below 20 microns and the mass median diameter
is between 3.0 and 10 microns, and requires that the micron-
ized particles are dispersed in watce with polysorbate and
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polyethylenc glycol 1o reduce interfacial tension between the
particle, entrapped gas and water.

[0014] Atzingor et al., discloses that in order to achieve a
stable flocculated megestrol acetate suspension, polysorbate
must be used at 2 concentration at about or less than 0.02%
wiv, preferably from 0.005% to 0.015% w/v and most
preferably 0L01% wiv, in combination with polycihylene
alycol. At polysorbate 80 concentrations as low as 0.025%
w/v, there 1s significant deflocculation and caking. They also
state that at polysorbate concentrations ai or below 0.005-
0.01% wiv, a physically stable product was obtained but
there s inereased dilfivulty with respoet to wetting of the
micronized mopestrol acelate at these low concenirations.
Atzingur et al. turther state that anly surfacants hoving
propertios similar to polysorbate 80 can also be used. In this
regard, they list polysorbate 20, 40, 60, 05 and 85 as baving
acceptable wetting properiies.

{0015] Raygunathan, et al, U.S. Pal. No. 6,028,065, also
disclose 4 stable flocculated suspension of megestrol acetate,
but using a different formulation than that described in
Auazinger. Specifically, Ragunathan, et al. disclose a stable
loceulated suspension in water comprising:

[0016]

[0017]  b) at least one compound selected from poly-
cthylene glyeol, propylenc glyeol, glycerol and sor-
bitol;, and

a) megestrol acetate;

(00187 c¢) « surfactant.

[0019] wherein polysorbate and polyethylene glycol are
not simultaneously preseat in the composition. Ragupathan
discloses that the compound sclecled from polyethylene
alycol, propylene glycol. glycerol and sorbitol is preferably
used al a concentration of up to 40% w/'v, more preferably
5 to 30%, and most preferably 10 to 25%, and that the
surfactant is preferably used at a concentration of about
0.000L w O0.03% wiv. Ragunathan also discloses the use of
a suspending agent {(xanthan gum), preferably at a concen-
tration of about 0.1 1o 0.35% w/iv, more preferably about
(18 1o 0.25%.

(00207 There exists a continuing need in the art fov phar-
maceutically elegant and stable oral suspension dosage
forns of megestrol scetate.

SUMMARY OF 111E INVLENTION

[0021]. . The present invention provides a pharmaceulically
elegant and stable oral suspension dosage form of megestrol
adetate that is different from known formulations aod pro-
vides acceplable in-vitro dissolution pertormance.

(0022] In one embodiment, the presenl invention s
directed to an oral pharmaceutical composition in the form
ol a stable suspension in water, sald cormposition compris-
ing:
10023] (u) about 10 to 200 mg per ml of micronized
megestrol acetate;
[0024] (1) about 0.04 10 0.4% weightvolume of a
wetting agent; and

(00257 () about 1.2 to 1.8% weight/volume of a
suspending agent,
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[0026] wherein sald composition contains less than about
1.0% weight/volume of propylene glycol and does not
contain polysorbate, polyethylene glyeol, glycerol or sorbi-
tol. The pH of the suspension can be controlled with an
appropriate buffer system. In a preferred embodiment, the
suspension has a pH of at least about 3.3.

[0027] The oral pharmaceutical composition of the present
invenuon is usclul in the ireatment of anorexia, cachexia or
significant weight loss resulting from or associated with
acquired immunodeficiency syndrome (AIDS).

DETAILED DESCRIPTION OF THE
INVENTION
[0028] The present Invention s directed to an oral phar-
maccutical composition in the form of a stable suspension in
waler, sald composition comptising:

[0029] (a) about 10 10 200 mg per ml of micronized
megestrol acetate;

[0030] (b) about 0.04 10 0.4% weight/volume of 4
wetting agent; and

[0031] (c) about 1.2 to 1.8% weight/volume of a
suspending agent,

[0032] wherein said composition and does not contain
polysorbate, polyethylenc glycol, glycerol or sorbitol.

[0033] In one embodiment of the present invention, the
concentration of megestrol acetate in the flocculated sus-
pension is preferably about 10 to 200 mg per ml, more
preferably about 20 to 60 mg per ml and most prelerably
about 40 mg per ml. It is preferred that the megestrol acetate
is miceonized so that 90% of the weight of particles is below
20 microns and the mass median diameter is between 3.0
and 10 microns,

[0034] The wetting agemt (i.e., surfactant) of the present
invention can be anionic or non-ionic.

[0035] Suitable anionic wetting agents include, for
example, salts of sulphonic or monoeesterified sulphuric
acids such as alkyl benzenc sulphonate, alkyl sulphates,
alkyl ether sulphates, olefin sulphonates, alkyl phenol sul-
phates, alkyl phenmol cther sulphates, alkyl ethanclamine
sulphate, alkyl ethanolamine ether sulphates, alpha sulpho
falty acids or esters. Other suitable anionic wetting agents
include fatty alkyl sulphosuccinates, fatty alkyl ether sul-
phosuccinates, acyl sarcosinates, acyl taurides, and paraffin
sulphonates. The preferred anionic weltling agents are salts
of alkuli metals or alkaline earth metals, preferably docusate
sodium, sodium lauryl sulfate and ducosate calcium. Other
salts include ammonium, monoethanolamine, diethanola-
mine, triethanolamine and alkyl amines having up to 7
aliphatic carbon atoms.

[0036] Suitable non-ionic wetting agemts include, for
example, sorbitan fatty esters, polyoxyethylene stearates,
polyoxyethylene alkyl ethers, polyethylene-propylene gly-
col copolyrner (poloxamer), and polyoxyethylene castor oil
derivatives. Preferred polyoxyethylene castor oil derivatives
include polyoxyl 5 castor oil, polyoxyl 9 castor oil, polyoxyl
35 castor oil, polyoxyl 40 castor oil, polyoxyl 40 hydroge-
nated castor o and polyoxyl 60 hydrogenated castor oil.

[0037] Wetting of a non-polar solute such as megestrol
acctate takes place because it forms an association complex
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through Van der Waals interactions with a hydrophobic
moiety of the surfactant (wetting agent). This effectively
wets the material because the hydrophobic group of the
surfactant is scquestering the megestrol while the hydro-
philic groap of the surfactant is solubilized in the bulk water.

[0038] In onc¢ embodiment of the present invention, the
wuiting agent of the present invention has a straight carbon
“hain of up 1w 20, prelerably 4-20, atoms in the hydrophobie
group. [n a another ecmbodiment, the straight carbon chain of
the suriactant is lcss than 10 atoms, sucl as the onc io
ducosate.

[0039] l PHie wetiing agent of the present invention is
present in the composition at a concentration of about 0.04
to (1L49% weight/volume, preferably at a concentration of
about (.04 to 0.1%. Conventional pharmaceutical carriers
can be present, ¢.g., conventional suspending agents, pro-
tective colloids, preservatives, buffers, swecteners/density
adjusters and Javoring agents.

[004G] The usc of a suspending agent maintyins the mege-
strol acetate particles in a uniformly suspended state for a
longer period of time during the dose administration period
thereby permitting uvnifonn dosing, Switable suspencing
agents include, for example, xanthan gum, acacia cum,
carrageenat, cathomer, sodium  carboxymethylectlulose,
hydrosyethvl cell

iulose, hydroxypropyl cellulose, hydrox-
ypropyimethyl cellulose, and a mixture of microcrystalline
cellulose and carboxymethyleellulose sodium. The suspend-
g agent of the present invention is present in the compo-
sition at 4 concentration of abowl 1.2 to 1.8% weight/
volume, prelerably at a concentration of about 1.5 10 1.8%.

[0041] In some instances it may be desirable to use a
protective eolloid. The protective colloid is adsorbed onto
the megestrol acetale particles and increases the strength of
the hvdration layer formed around suspended particles
through hydrogen bonding and molecular interaction. This
activity thus “protects” the megestrol acetate particles from
hinding to other particles and subsequent settling and cak-
ing. Suitable protective colloids inelude, for example, gela-
lin, acacia, carrageenan, carbomer, sodium carboxymethyl-
cellulose, hydroxypropyl cellulose, hydroxypropylmethyl
cellulose and xanthan gum. The protective colloid is gener-
ally present at a concentration of less than abour 0.2% by
weight/volume, preferably at a concentration of zbout 0,13
to 0.18%.

[0042] Suitablc preservatives include, for cxarﬁ{ﬁle,
sodiam benzoate, benzoic acid, butylparaben, methylpara-
ben, uiliylparaben, propylparaben, phenylethyl alcohol,
EDTA, benzyl alcohol, and phenoxyethanol. A preservative
is typically used at a concentration of about 0.1 10 0.3%
weightvolume, e.g., 0L15 to 0.25% weight/volume,

(043] Suinable  buffers pll adjusters) 'fm:lu.dn#,’ for
conmple, elie acid/zodium citrite. hydrochloric acid, sue-
sitne acid/sodhuy suecinate, lactic acid, and potassium cit-
rate. (e butfer rmay be uscd to adjust the pH level of the
suspension o o desired pll. In one embodiment, for
sxample, & cirie acid/sodium citrate is used where the citrie
actd level 1s held constnt (e.g., 0.244%) and the pli s
adjusted with sodium citrate (s.g., 0.013-0.11%).

[0044] In order to produce a non-flocculated (smooth)
suspension, if 1y nccessary that the pH of the suspeasion
should be above a certain lovel, ie., at least about 3.3.
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Another embodiment of the invention, thercfore, 1s where
the composition has a pH of at least about 3.3. By adjusting
the pIl in this manner, it is possible 10 obtain a suspension
that is non-floceulated. It may be possible, however, that an
initially non-flocculated suspension produced in this manner
might develop some level of flocculation after being stored
for a certain period of time. Of course, the present invention
covers both the non-flocculated and flocculated forms, e,
suspensions having any level of floceilation.

[0045] If the pH of the suspension is oo high, however,
there is a reduction in the effectiveness of sodium benzoate
when uscd as a preservative in the formulation. Specifically,
there is a reduction in the antimicrobizal properties of sodium
benzoate at high pH levels. Accordingly, if sodium benzoate
is used as a preservative, it is preferable to keep the pH of
the suspension at about 5.0 or less. Therefore, another
embodiment of the present invention is where the compo-
sition has a pH of about 3.3 to 5.0, preferably about 3.6 to
4.6.

[0046] Suitable sweetening/density  adjusling  agents
include, for example, sucrose, saccharin sodium, corn syrup
and mannitol, A sweetening/density adjusting agent is typi-
cally used &t a concentration of about 5 to 10% weight/
volume, preferably about 3%, Flavoring agents are typically
used al a concentration of about 0.35% weight/volume and
include, for example, temon and lemon-lime flavor.

[0047] The composition of the present invention contains
less than about 1.0% weight/volume of propylene glycol,
preferably less than about 0.5%, most preferably less than
about 0.35%. I propyleoe glycol is present at all in the
composition, it is generally present as an ingredient in the
{lavoring agent,

{00487 As apparent from the above discussion, various
combinations of the wetting agents, suspending agents and
other additives may be used in the formulation of the present
invention, and certain specific ingredients may be added to
perform special functions as needed. Although not specifi-
cally set forth herein, additional pharmaceutically accept-
able carriers, adjuvants and additives may be employved,
when necessary, o enhance stability or imprave dissolution
performance and bioavailability.

[0049] In a preferred cmbodiment, the wetting agent is
polyoxyl 35 castor oil and the suspending agent is a mixture
of microcrystalline cellulose and carboxymethyleciulose
sodium,

[0050] A more specific embodiment of the oral pharma-
ceutical composition of the present invention is a stable
suspension in water comprising about 40 mg of micronized
megestrol acctate, about 0.04 (o 0.4% weight/volume of
polyoxyl 35 castor oil, about 1.2 10 1.8% weight/volume of
a mixture of microcrystalline ccllulose and carboxymethyl-
cellulose sodium, about 0.15 to 0.25% weight/volume of
sadium benzoate, about 0.24% weight/volume of citric acid,
about Q.0L5 to 0.11% weight/volume of sodium eitrate,
about 3% weight/volume of sucrose, about 0.35% weight/
volume of flavor, and the remainder water, wherein said
composition contains less than about 0.35% weight/volume
of propylene glycol and does not contain polysorbate, poly-
ethylene glycol, glycerol or sorbitol. This more specific
embodiment preferably has a pl of at least about 3.3, most
preferably about 3.3 to 5.0.

&_f
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1

SUSPENSION OF SUBSTANTIALLY WATER-
INSOLUBLE DRUGS AND METHODS OF
THEIR MANUFACTURE

FIELD OF THE INVENTION
"I'he present invention relates to the pharmaceutical field
and, in particulzr, to the design of deug suspensions for
substantially water-insoluble drugs, such as {buprofen, and
methods of manufacturing same,

BACKGROUND OF THE INVENTION

Few drugs since the introduction of aspirin have had as
pronounced an effect on the pharmaceutical industry and the
consuming public as ibuprofen. Since the FDA approved the
sale of ibuprofen as an over-the-connter drug, its popularity
has climbed dramatically. Today, ibuprofen is one of the
most recognized and most used drugs for aches, pains, and
fevers,

Nonetheless, ibuprofen, like many other substantially
water-insojuble drugs, has been unable to fulfill its full
poteatial in the marketplace, particularly in areas where
liguid dosag: forms are preferred. Children, older persons.
and many others, including disabled and incapacitated
patients, have trouble swallowing whole tablets or e¢ven
capsules. Drag suspensions, properly formulated, could find
ready acceptance with these very important groups of
patients. Not surprisingly, there have been numerous
attempts to formulate aqueons pharmaceutical suspensions
of substantially water-insoluble pharmaceutical active
ingredients, such as, for example, ibupsofen. Many of these
formulations, while satisfactory, still leave room for
anproverment.

For example, numerous drugs have been formulated in
solutions and suspensions with afcohol (ethanol). However,
such formulations are obviously unsuitable for children,
alcoholics and those on certain drugs, Gowan, Jr., U.S. Pat.
WNo, 8,374,659, tcaches an aqueons pharmaceutical suspen-
sion including a water-insoluble active ingredient such as
ibuprofen, in a suspension comprised of xanthan gum,
pregelatinized starch, and polyoxyethylene sotbitan
maonooleate (polysorbate 80), a taste-rnasking composition,
aud water. However, while Gowan’s formulation cxcludes
gthanol, it is not without its problems.

First, one of Gowan’s disclosed ingredients is a comn
starch, Corn starch is a known allergen. Thus the Gowan
formulation would be contraindicated in those people, par-
ticularly children, with a known corn allergy. Furthermore,
com starch sapports microbial growth and is subject to
microbial degradation. While Gowan does disclose the use
of an antimicrobial agent, the starch is added prior to the
addition of the antimicrobial agent. Thus there is an
increased potential for microbial growth during the manu-
factaring process. Microbial growth duting manufacturing
places a geeater burden op the antimicrobial agent and could
lead to chemical and physical changes in the corn starch
itself. This could affect the properties of formulations from
hatch to batch,

It is therefore desirable to produce a suspension which
exciudes starch. One possible candidate to replace starch is
microcrystalline cellulose. In fact, such a formulation is
discussed in Mody et al. U.S. Pat. No. 4,788,220. Though
the use of microcrystalline cellulose will overcome some of
the disadvantapes of corn starch, it is, nonetheless, a water-
insoluble material. Thercfore, it is not without its own
limitations.

As to solubility, insoluble materials such as starch, micro-
crystalline cellulose or ¢lays sach as magnesium atuminam
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silicate, which arc often used as suspending agents, may
mask inhomogeneity in the product. Thus, while a product
may look homogeneous, the active ingredient is not evenly
distributed throughout the suspension. A conswner might
then ignore instructions to shake beforc using becausc the
product appears visibly homogeneous. Under such
circumstances, if the drug was not, in fact, homogeneously
dispersed, the patient could potentially receive either a
sub-potent or super-potent dose.

Another disadvantage which sterns from the use of
insoluble materials (other than the drug substance) in a drug
product suspension is that the drag substance particle size in
the dosage form is more difficult to evaluate. The drug
particle size in a suspension can affect the bioavailability and
the physical stability of the dosage form. Thus monitoring
the drug particle size, both at the time of manufacture and
during shelf storage, is an important parameter from both a
quality and regulatory standpoint. One of the most common
techniques is the use of a laser light scattering instruroent
such as manufactured by Malvern or Coulter. These instru-
ments ere able to take a large number of replicate readings
in a short period of time with a relatively large sample size
as compared to the alternate manual sizing using a micro-
scope. However, laser light scattering instruments cannot
differentiate between the insoluble drug particdles and the
insoluble suspending agents making all such measurements
imprecise. The alternative to laser light scattering would be
direct rpannal microscopic particle sizing. This technique is
costly in termas of the analysis time and jt is more subjective,
thus less precise. Other forrmulations have also been pro-
posed such as those described in Caldwell, U.S, Pat. No.
5,183,829,

SUMMARY OF THE INVENTION

The inventor has created a new, water-soluble, suspension
vehicle which is useful for the administration of generally
water-insoluble drugs such as ibuprofen and which over-
comes the shortcomings identified in the prior art. In a
preferred aspect, the present invention provides a storage
stable, aqueous suspension for delivery of at least ome
substantially water-insoluble pharmaceutically active agent.
The suspension includes at least one substantially water-
insoluble pharmaceutically active agent provided in an
amount which is effective to treat a patient in need of such
treatmnent. The substantially water-insoluble pharmaceuti-
calty active agent is suspended in a formulation which
includes a first suspending agent which is a pharmaceuti-
cally acceptable, non-ionic, water-soluble, modified ccllu-
lose. The formulation also includes a second suspending
agent which is a water-soluble, hydrocolloidal polysaccha-
ride. The suspension also includes a nou-ionic, water-
soluble wetting-agent. The first suspending agent, the sec-
ond suspending agent and the wetting-agent arc provided in
amounts which are effective to form a stable suspension of
the water-insoluble pharmaceutically active agent.

In a particularly preferred aspect of the present invention,
the substantially water-insoluble pharmaceutically active
agent is selected from a group consisting of cardiovascalar
drugs, hypoglycemic drugs, sedatives/hypnotics,
antiepileptics, psycholpharmacologic agents, analgesics,
antipyretics, anti-inflatmmatory agents, anti-neoplastics and
antimicrobials. Most preferably, the modified cellulose is

| hydroxypropyl methylcellulose. The second suspending
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agent preferably has a shear thunning profile similar to that
of xanthan gum. That is to say that the second suspending
agent is capable of imparting, in combination with these
formulations, a suspension exhibiting at least a 100%
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increase in viscosity for each log decrease of shear rate in the
range of 20 sec™ to 0.2 sec™*. Most preferably, the second
suspending agent is xanthan gum. The wetting-agent is
preferably polysorbate 80.

It is advantageous for the suspensions of the present
invention to also include at least one additional material
selected from a group cousisting of a sweetener, a
humectant, a viscosity modifier, an antimicrobial agent, a pH
modifier, a flavoring and/or a coloring.

In another preferred aspect of the present invention, there
is provided a storage stable, aqueous suspension for delivery
of at least one substantially water-insoloble pharmsceuti-
cally active agent. The suspension includes at least one
substantially water-insoluble pharmaceutically active agent
selected from a group consisting of: analgesics, antipyretics,
and anti-inflammatory agents. The substantially water-
insoluble pharmaceutically active agent can be present in an
mount of between about 0.1% and about 20% w/v. The
pharmaccutically active agent is suspended in a formulation
including a first suspending agent which is a pharmaceuti-
cally acceptable, non-ionic, water-soluble, modified celfu-
lose provided in an amount of between about 0.4% and
about 1% wfv, a second suspending agent which is a
water-soluble, hydrocolloidal polysaccharide beihg pro-
vided in amount of between about 0.1% and about 1.0% wiv
and a water-soluble, non-ionic wetting-agent provided in an
amount of between about (L.025% and about 0.4% wiv.

Most preferably, the present invention provides a stabi-
lized suspension comprising ibuprofen in amounts between
about 0.5% and about 8 w/v, hydroxypropyl methylceliulose
in an amount of between about 0.4% and about 1% wiv,
xanthan gum provided in an amount of between about 0.1%
and about 1.0% w/v, polyoxyethylene sorbitan monocoleate
in an amount of between about 0.025% and about 0.4% w/v,
sucrose in an amount of between about 20% and about 40%
wiv, glyceria in an amount of between about 1% aund about
40% w/v, an antimicrobial. agent in an amount of between
about 0.05% and gboat 0.5% wiv, a pH modifier in an
arpount of between about 0.05% and about 1.0% w/v. atleast
one fRavoring and water,

Stated apother way, in one aspect of the present inventions
there is provided a suspension which is cormposed exclu-
sively of generally water-soluble ingredients, other than the
pharmaceutically active agent, That saspension is stable,
non-reactive, cost effective, and overcomes many of the
disadvantages that are inherent in suspensions created using
substantially water insoluble ingredients. The aqueous sus-
pansion formulations of the present invention could be used
in many contexts. But they are particularly useful as drug
delivery vehicles. In fact, it has been found that the suspen-
sions of the present inveation, made of geperally water
soluble components, are an excellent means for suspending
otherwise substantially water-insoluble pharmaceutically
active agents or drugs.

Suspensions of substantially water-insoluble drags sus-
pended in the formulations of the prescnt invention have
several advantages over the prior art. First, because the
present invention eliminates corn starch, the resulting dos-
age form can be administered to patients with corn starch
allergies. Further, the ¢limination of starch from the formn-
lation reduces the risk of bacterial growth during processing
as well as the viability in the formulation that may result.
Moreover, because the present invention does not generally
use substantially water-insoluble materials, other thap the
drug, better process control is possible. The potential for
masking of an inhomogencous dispersion of the drug is also
eliminated,
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4
BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1. illustrates the relationship between viscosity and
shear rate for solutions containing KEITROL T brand
Xanthan Gum available from Kelko, a division of Merck &
Co., Inc., over a shear rate range between 0.01 and 10,000
1/sec as measured on the Rheometrics Fluids Rheometer.

DETATLED DESCRIPTION OF PREFERRED
EMBODIMENTS

A suspension in accordance with the present invention
must satisfy several criteria. First, it must be a suspension as
opposed to a slurry, emulsion, solution or gel. A pharnma-
ceutical suspension cam generally be defined as a coarse
dispersion in which insoluble solid particles are dispersed in
a liquid medium, The particles have diameters, for the most
part, greater than about 0.1 micrometers, and some of the
particles are observed upder the microscope to exhibit
Brownian movement if the dispersion has a low viscosity.
Suspensions can be flocculated or strnctured. Structured
suspcnsions are preferred, however, some floccalation in a
structured suspension is possible under certain conditions. In
addition, the suspensions must be stable, both in terms of the
nonreactivity of the various components and in terms of long
term storage stability. A “stable” suspension In accordance
with the present invention is one which can be redispersed
homogeneously with moderate shaking and can be poured
easily throughout its shelf life, with neither the particle size
distribution, the form or the physiological availability of the
suspended active agent changing appreciably with time. The
stability of a suspension is often judged by criteria set in the
U.S.P listed under the heading “Stability Considerations in
Dispensing Practice.” These criteria require, inter alia, that
the original physical properties, including appearance,
palatability, uniformity, dissolution and suspendability of
the suspension be retained. Most preferably, a suspension in
accordance with the present invention will have a viscosity
profile which will vary with the conditions applied to the
suspension. For example, preferably, a bottle containing a
suspension of the present invention will exhibit a generally
low viscosity when the bottle is shaken or when the bottle is
matipulated during pouring. However, when the suspension
is sedentary, its relative viscosity will increase to assist in
maintaining the integrity of the suspension and the homo-
geneous distribution of the active ingredient(s).

The suspension should also be cost-effective to manufac-
ture and should reduce the concerns any patient may have
with regards to adverse reactions to its ingredicnts. Finally,
in accordance with the present invention, the suspemsion
should be a substantially aqueous dosage form which can be
effectively used for the administration of water-insoluble or
sparingly water-soluble drugs.

For the purposes of the present invention, the terms
“substantially water-insoluble” and “‘insoluble” refer gener-
ally to compositions which are insoluble, practically
insoluble or only slightly soluble in water as those terms
were defined in the U.S.P., Remington: “Pharmaceuticat
Science™, 18th edition published by Mack Publishing Com-
pany and as used in the industry. Substantially water-
insoluble pharmacentically active ingredients include, for
example, cardiovascular drugs, e.g. cardiac glycosides,
clofibrate and probucol; hypoglycemic drugs; sedatives/
hypootics, e.g. barbiturates; and antiepileptics, e.g.
carbamazepine, mephenytoin and phenytoin; psycholphar-
macologic agents e.g. perphenazine, analgesic antipyratic
and anti-inflammatory agents, e.g. paproxen, oxycodone and
indomethacin; anti-neoplastic dmgs such as almitrine; and
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antimicrobials such ag erythromycin estolate. In accordance
with the present invention, particularly preferred classes of
insoluble drugs include: analgesics, antipyretics, anti-
inflammatory agent, antimicrobials, decongestants and anti-
histamines. Ibuprofen suspensions are particularly preferred
in accordance with the present invention,

In general, agueous pharmaceutical suspensions in accor-
danne with the present invention will include an amount of
at least one water-insoluble, pharmaceutically active agent
which is sufficient to treat a patient in need of treatment with
that active drug. Of course, the amount of active agent used
will vary with the size, sex, age, general health and condition
of the patient and the type of drug and suspension. However,
generally, from about (0.1% to about 20% weight to volume
(“w/v") of at least one substantial water-insoluble pharma-
ceutical active agent is used. Of course, it is possible,
depending on the nature of the dosage forrn, the drug(s), and
the indication(s), to creatc suspensions in accordance with
the present invention that have greater than about 20%
and/or less than about 0.5% of at least one insoluble active
ingredient,

More preferably, however, on a weight to volume basis,

the amount of the substantially water-insoluble pharmaceu-
tically active agent included in the suspensions of the
present invention ranges from between 0.5% to about 10%.
In terms of ibuprofen, the suspension preferably contains
between (1.5% to about 8% ibuprofen wiv. More preferably,
the suspensions in accordance with the present invention
contain between 1% and aboat 4% active (such as
ibuprofen) and most preferably about 2% w/v. The particles
should have an median diameter of at least about 0.1
micrometers, The maximum particle size is not critical so
fong as the particles are capable of being maintained in a
stable suspension, However, particle sizes of up to about 100
microns (median diameter) and preferably up to about 50
microns are useful in accordance with the present invention.
Particles in a size range of between about 15 and about 35
microns are particularly preferred.

. 3 - . - . \-\ R N . .
The suspensions in accordance with the present invention 40 obtain flocculation than to obtain a non-redispersable cake.

are principally achieved by combining the drug with three /
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ingredients including a first water-soluble suspending agent, .
a second water-soluble suspending agent and a water- °

soluble surfactant. The balance, of course, is watcr,

In accordance with the present invention, the first water-

soluble suspending agent can be any pharmaceutically
acceptable, non-ionic, water-soluble, modified ccliulose.
Particularly preferred modified celtulose compounds include
hydroxypropyl cellulose (“HPC”), methyl cellulose (“MC”),
hydroxyethylcellulose (“HEC™) and hydroxypropyl methyl-
cellulose (“HPMC”).

It has been found that such water-solubfe suspending
agenis may be used in place of such compounds as starch
and microcrystalline cellulose, thereby overcoming the
problems associated with insoluble suspending agents. In
view of the arts” use of insoluble suspending agents, it was
sarprising to learn that using water-soluble suspending
agents producerd suspensions of equal or greater perfor-
mance., It was cven more surprising to find that only certain
types of water-soluble suspending agents would work as the
first suspending agent. Other conventional water-soluble
suspending agents, such as, for example, guar gum, were
found by the inventor to be inadequate first suspending
ageuts, The use of the first water-soluble suspending agent
described in accordance with the present invention elimi-
nates the problems associatcd with the use of water-
insoluble suspending agents, and in addition, ¢liminates one
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potential source of an allergic respomse and microbial
growth from the formulation.

It has also been discovered that in addition to the general
advantages which inure from the use of certain water-
soluble suspending agents as described herein, certain spe-
cific water-soluble suspending agents, such as HPMC, pro-
vide unexpected and superior results. For example, it was
previously reported by Law and Kayes, “The Stability Of
Suspensions In The Presence Of Non-Ionic Water-soluble
Cellulose Polymers,” Drug Development and Industrial
Pharmacy, 10(7), 10491069 (1984), that an ibuprofen
suspension could be made using HPMC. The authors
reported that at low levels of HPMC, (0.04%) a
re-dispersible dispersion of flocs could be formed. However,
as the concentration of HPMC exceeded 0.04%, caking
resulted which led to high redispersibility values (meaning
it was difficult to form a homogeneous suspension). The
authors went on to state that at higher polymer levels, a get
structure could result which would lead to increased diffi-
cuolty in obtaining a homogeneous dispersion. In fact, the
Law and Kayes article specifically speaks of forming a
flocculated suspension using low level (0.04% and lower) of
HPMC. When levels were increased to 0.08%, the suspen-
sions were deflocculated and formed a cake which was
difficult to re-disperse.

It has been found, however, that using the system of the
present invention, it is possible to use HPMC at levels which
arc as much as 1000% higher than that suggested by Laws
and Kayes, whilc at the same time, obtaining stable suspen-
sions which are neither visibly flocculated nor caked. In
accordance with the present invention, flocculation occurs at
around 0.3% HPMC. By increasing the concentration of
HPMC to at least about 0.4% and more preferably at about
0.6%, visible flocculation was eliminated and a structured
suspension was produced which showed neither separation
nor caking. Of course, the occurrence of floc in a suspension
is less desirable than a folly stractured, homogeneons sus-
pension. However, as flocs can be readily re-dispersed
within a suspension upon shaking, it is far Tnore desirable to

For that reason, the first water-soluble suspending agent can
be used in an amount of as little as about 0.2%. However,
preferably between about 0.4% and about 1% and more
preferably between about 0.5% and about 0.7% w/v of
HPMC is used. Most preferably, HPMC is provided as a first
suspending agent in an amount of about 0.6% w/v. The
preferred ranges also apply generally to any first water-
soluble suspending agent used in accordance herewith.
HPMC is Available from Dow Chemical Co., Midland Mich.
48674,

The sccond principal ingredient of the suspension is the
second water-soluble suspending agent. This second sus-
pending agent js intended to provide the suspension with a
specific viscosity profile. Generally, the second suspending
agent is a water-soluble hydrocolloidal polysaccharide such
as ghar gum, carrageenan gum, gum arabic and xanthan
gum. Certain materials, such as for example, xanthan gum
have known viscosity profiles which vary responsive to an
applied shear. This is also referred to as a “shear thinning
profile.” For example, KELTROL T, a xanthan gum avail-
able from Kelko, a division of Merck & Co., Inc. 75
Terminal Ave. Clark, N.J. 07066, exhibits an increase in
apparent viscosity with a decrease in applied shear. The
viscosity or shear thinning profile for xanthan gum and other
similar compounds are well known and well documented.
See FIG. 1. Any material which can provide a similar shear
thinning profile to xanthan gum could be used for in accor-
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dance with the present invention. Stated another way, com-
pounds useful as the second suspending agent in accordance
with the present invention will have a shear thinning profile
whereby 4 suspension exhibiting at least a 100% increase in
viscosity for each 10¥ decrease of shear rate in the range of
20 sec™t to 0.2 sec™ results, In fact, for a log decrease in
shear from 20 sec™ to 2.0 sec™, the viscosity of the
suspension should double. From 2.0 sec™' to (.2 sec™, the
viscosity of the suspension should about double again.

It should be noted that while such compounds as guar gum
are unacceptable as the first suspending agent in accordance
with the present invention, they are acceptable for use as the
second suspending agent. The fact that the first and second
suspending agents are not intcrchangeable {s not irnportant
or surprising. What is important is that the two distinct
suspending agents have two distinet functions in these
formulations.

The second suspending agent must be included in an
amount which is effective to provide the resulting suspen-
sion with the desired shear thinning profile. Generally, the
amount of the second suspending agent used will vary
depending upon the namre and quantity of the other ingre-
dients as well as the sccond suspending agent selected.
However, a range of between about 0.1% and about 1.0%
wfv is generally uscful. A more preferred range for the
second suspending agent in accordance with the present
invention is from between about 0.1% and about 0.3% wiv.
Even more preferably, the amount of the second suspending
agent used will range from between about 0,15% and about
0.21%. Xanthan gom is the preferred second suspending
agent in accordance with the present invention, and when
used, it is preferably used in an amount of about 0.18% w/v.

The non-ionic. water-soluble wetting-agent is the third
necessary component. Such wetting-agents or surfactants
are well known in the art and include, for example, poly-
oxycthylene sorbitan fatty acid esters, such as polyoxyeth-
ylene sorbitan moncoleate also known as polysorbate §0.
Other uscful wetting-agents in accordance with the present
invention include polyoxyethylene-polyoxypropylene
copolymers which are poloxamers. Poloxamers such as
poloxamer 124, 188. 237, 388 and 407 available from BASF
(Corp. of Parsippany. N.J. 07054 may also be used. Polyvinyl
aleohol available from Spectrurn Chemical Mfg. Corp., New
Brunswick, N.J. 08901 may also be used as well.

The wetting-agent is generally provided in an amount of
between 0.025% to about 0.4%, more preferably in the
amount of 0.05% to abont (.2% and most preferably in
amounts of about 0.1% weight to volume. The preferred
wetting-agent in accordance with the presept invention is
polysorbate 80.

‘Water and preferably distilled, deionized water is the last
necessary ingredient. Water is added as nceded to dissalve
the various components and to bring the suspensions to
cotrect volume.

In addition to the principal ingredients just described,
suspensions in accordance with the present invention also
desirably contain a number of secondary ingredients
including, without limitation, sweeteners, humectants, vis-
cosity modifiers, antimicrobial agents, and pH modifiers.
These ingredients may be included to the extent that they do
not alter the basic and novel characteristics of the invention.
Thus, these additives should be selected such that they will
not unduly undermine the stability or other advantageous
properties of the suspension. It has been found that certain
secondary ingredients can actually enhance the stability, the
viscosity and/or the organoleptic properties of these formu-
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lations. QObviously, the selection of such sweeteners,
humectants, viscosity modifiers, antimicrobial agents and
pH modifiers is prefemred.

Without wishing to be bound by any particular theory of
operation, sweeteners such as sucrose and humectants such
as glycerin, at the concentrations used, contribute directly to
the viscosity, stability and/or organoleptic properties of the
suspension in that they are at least slightly more viscous than
water, Second, these compounds also exhibit a direct effect
on the formulations by reducing the total water quantity
available, thereby increasing the effective concentrations of
the suspending agents and wetting-agents. The other sec-
ondary ingredients will also have an affect on the viscosity,
stability and organoleptic properties of the suspensions of

“the present invenmtion. Antimicrobial agemts such as, for
exaraple, sodium benzoate, and pH modifiers, such as citric

.acid, effect the jonic strength and the pH of the sispensions.”

Therefore, while only certain compounds will be discussed
herein, it is understood that any functionally similar
ingredient(s) could be used in their place.

Sweeteners in accordance with the present invention
directly enhance the organoleptic propertics of the suspen-
sions and act as, inter alia, taste masking agents. As previ-
ously discussed, they also play a role in the viscosity and
stability of the formulations, The preferred sweetener in
accordance with the present invention is sucrose and, more
preferably sucrose syrup #2 (67.4% w/w solution of sucrose
in water) is used. Other acceptable sweeteners include,
without limitation, sugars such as fructose and glucose and
sweet polyhydric aleohols which are commonly used as
sweeteners such as sorbitol, mannitol or xylitol, These
sweeteners are all sweet, relatively non-ionic, and substan-
tially water-soluble. The amount of sweetener uséd in accor-
dance with the presentinvention can vary based on a number
of factors. Of course, as the sweetener may have an effect on
the viscosity of the suspension, sufficient sweetener must be
provided so as to assist in providing the desired viscosity.
Because the sweetener also plays a large role in taste
masking, if the active agent is particularly bad tasting then
more sweetener may be needed. Genperally, the amount of
sweetcner ranges from between about 20% and about 40%
wiv. However, preferably, the amount used should range
between about 25% and about 35% w/v.

Another ingredient which should be used in the suspen-
sion of the present invention, particularly those which use a
sugar as the sweetener, is a humectant. A humectant in
accordance with the present invention preserves moisture,
particularly around the threaded mouth of the bottle and the
cap, to ensure that the sugar contained within the formula-
tion does not crystallize, rendering it difficult to open the
bottle. A particularly useful compound in accordance with
this aspect of the invention is glycerin. Glycerin acts not
only as a hamectant, but, as previously discuassed, also acts
as a viscosity modifier in that it ties up water and has a
viscosity that is greater than that of water. Moreover, glyc-
erin is substantially non-jonic and water-soluble. It is also a
sweetener and has antimicrobial efficacy, Other pharmacen-
tically acceptable humectants include, without limitation,
propylene glycol and sorbitol, These humectants, as well as
other known. compounds, may also be used solely as vis-
cosity modifiers for the suspensions of the present invention.
For example, if sorbitol is used as the sweetener, then there
is no reason to use a humectant. However, it may be
desjrable to add a viscosity modifier such as propylene
glycol or glycerin to the sorbitol in an amount which is
necessary 1o bring the viscosity of the suspension ap to the
desired level, The amount of the viscosity modifiet/

v
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humectant used can vary widely. However, a corpbined total
of these compounds should generally range from between
about 1% and about 40%, and more preferably between
about 1% and about 15% wiv.

It should be noted that, although glycerin is sweet, it
generally cannot be used as a complete substitute for sweet-
eners such as sucrose. First, glycerin does not have the
sweetening power of sucrose. Thus a relatively high glycerin
content would be needed. Moreover, glycerin, like propy-
lene glycol, acts as a solvent which is a negative factor in
accordance herewith. As more drug is solubilized, the poten-
tial for Otswald ripening increases thus increasing the poten-
tial for a change in the distribution of the drug from
unimodal to muitimodal. Changes in the size distribution of
the drug particles, sedimentation rates and or changes in
bicavailability may also result. Thus the selection and use of
compounds in this system may often require a balance of
factors.

Antimicrobial agents, such as sodium benzoate, potas-
siom sorbate and sodiumn proprionate, to name but a few
should also be used. These antimjcrobial agents are well
known in the industry. The antimicrobial ageats used should
not interfere with the suspension, must be water-solable, and
must not adversely affect the taste or the pH of the mixture.
"The amounts of such antimicrobial agents can vacy widely.
Yor example, the amount of sodium benzoate which may be
used at a range of between about 0.05% and about 0.5% w/v.
Prefcrably, the amount of antimicrobial agent uscd may
range from between about 0.1% and about 0.5% wiv.
However, the addition of, for example, too much sodium
beanzoats, may elevate the pH to a degree which will require
the addition of an undesirable excess of a pH modifier.

The pll modifiers used in accordance with the present
invention may be any food grade or pharmaceutical grade
acid or basc which is capable of maintaining the pH of the
resulting formulation in a range of between about 2.5 and
abont 5.0. Preferably, the pH of the formulation is between
about 3.6 and about 4,6. Citric acid is a preferred acidifying
agent, Generally, the citrie acid is provided in an amount of
between about 0.05% and about 1.0% w/v. Any combination
of antimicrobial agents and pH modifiers with yield a
generally equivalent ionic strength and pH, and which are
pharmaceutically acceptable. are contemplated.

Furthermore, to achieve the desired levels of iomic
strength and pH, a weak acid and a salt of a week acid can
be used. For example, the functions of an antimicrobial
agent and a pH modifier can be obtained by the use of, for
example a mixture of benzoic acid and sodium citrate.

While not in any way important to the formation of a
stable suspension in accordance with the present invention,
nonetheless, an acceptable combination of colorants. addi-
tional sweeteners and flavors are necessary to ensure that the
resulting suspension has desirable organoleptic propettics.
Apy copventional exeipients can be used so long as they do
not adversely aftect the suspension and are water-soluble.
Flavors can include vanilla. strawberry, cherry, mixed berry,
raspberry. blackberry, banana, apple, pear, peach, grape,
pineapple. mint. wintergreen, peppermint, spearmint,
cinnamon, spice, chocolate, hazelnuat, coffee and the like.
Dyes acceptable for orally ingested products which are
detailed in the Code of Federal Regulations may also be
used.

The resulting suspensions preferably have a viscosity of
about 100 centipoise when measured at a temperature of
about 25° C. and at a shear rate of 20 sec™'. As previously
mentioned, the viscosity should at least about double for
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cach log decrease in the shear rate. There is no real upper
limit to the viscosity of the suspensions so long as they
remain free flowing and pourable liquids. However, after
shaking, the suspension should be easily dispensed by the
CONS\Mer. B

Thus the suspensions of the invention can be considercd
as consisting esseatially of a first water-soluble suspending
agent, a second water-soluble suspending agent having a
specific viscosity profile, a water-soluble wetting-agent and
watcr. Other ingredients can also be added so long as they
do pot detract from the advantageous properties of the
suspensions of the present invention. These may include,
without limitation, sweecteners, humectants, viscosity
modifiers, antimicrobial agents and pH modifiers, as well as
flavorings, coloring and other conventional excipients.
Ingredients which actually enhance the properties of the
suspensions, such as sucrose, glycerin, sodium benzoate and
citric acid, and their functional equivalents. are specifically
conternplated hereby.

In particularly preferred aspects of the present invention,
the suspensions are formulated without the use of generally
water-insoluble compounds or components, Of course, rela-
tively small amounts of such compounds, or insoluble
compounds that may be very small in terms of particle size,
may be used, so long as they neither compromise the utility
of the suspension nor significantly detract from the advan-
tages which result from the use of water soluble ingredients.

The suspensions of the invention can generally be made
by any conventional process. This includes the use of the
sequential addition of various components to a main phase,
Specifically, a shury is ereated by the addition of hot

. (80°-85° C.) purified water USP (deionized water) and the

HPMC in a mixing vessel. The HPMC is mixed in the hot
water until a uniform slurry is produced. Thereafter, cold
water is added to the mixing vessel. The cold water should
be about room temperature or below. Agitation continucs
during this second water addition such that a uniform slurry
is maintained. Thercafter, the resulting mixture is force
cooled to below 25° C, This can be accomplished by, for
example, using a jacketed vessel with suitable coolant. It is
possible to refrigerate the main phase created hereby to any
temperature above freezing. However, a temperature of
greater than 5° C. and below about 25° C. is preferred.

In a separate vessel, a small portion (approximately 10%)
of glycerin USP (96%) is charged and the xanthan gum is
then dispersed therein. This is accomplished again using
constant mixing. The remaining 90% or so of the glycerin is
added to the force-cooled main phase, also with constant
mixing, such that a homogeneous solution is formed. Upon
completion of the dispersion of the glycerin and xanthan
gum, mixing is stopped and the resulting slurry is immedi-
ately added to the main phase. Mixing of the main phase
continues.

A further quantity of purified water at a temperature of
between 50° to about 55° C. is then transferred to a scparate
tnixing container and the surfactant is added thereto. The
antimicrobial agent is then dissolved in the solution, again
with constant mixing. The resulting solution of antimicro-
bial agent, surfactant and water is then added to the main
phase while mixing continues.

After the addition of the wetting-agent-containing
solution, an acidifying agent is used to adjust the pH of the
main phase, where necessary, to between about 2.5 to about
5 and morc preferably from between a pH of 3.6 and about
4.6, A sweetener is then added and dissolved in the main
phase while mixing, Thereafter, the insoluble drug is then
dispersed into the main phase while mixing.

=y
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Warm water (40°45° (.} is then charged to a separate
mixing vessel to which is added the necessary coloring
agents. Generally, enough warm purified water is added so
us to completely dissolve all of the coloring agents used.
Thereafter, the dye solution is added the main phase while
mixing continues. Finally, a solution is produced of the
flavoring Ingredient(s). The flavor solution is then added to
the main phase while mixing continues.

After all the ingredients have been added to the
formuliation, the batch weight is then adjusted with purified
water to arrive to the theorstical final weight. Preferably, the
batch is then passed through a colloid mill, Finally the batch
will be deaerated,

EXAMPLES
Example 1

Two formulations in accordance with the present inven-
don were prepared as follows:

TABLE A
Formula A Formula B
Ingredient Amonnt Amount
HPMC 600 g 7.80 g
e Cilycerin USP (26%) 80 mi 80 ml
Nanthao OGum, NF 180 ¢g 23 g
Polysorbate 80, NF lg 1g
. Sodiurn Benzoate, NF 28 g
= Cifric Acid, UJSP anhydrous 2g Zg
Sucrose Syrup #2 333 ml 333 m]
Tonprofan UUSP g 20g
FDAC Red #40 00100 g 00100 g
DEC Yellow #10 00250 g 00250 g
Fluvors 06 g 06y
—Dieionized Water Q8. AD. 1000 mi 1000 1l
(balance)

“All materials recited i quattity (weight to volume) per iiter.

200 ml hot (80°-83° (.) deionized water was added to a
suitable beaker. 'The HPMC was next added to the deionized
water and mixed for 15 minutes using a lighting mixer. Next,
347 ml of ambient temperature (room temperature—
approximately 25° C.) deionized water was added to the
mixture while mixing was continued. The mixture was then
cooled to a temperature below 259 C. while mixing contin-
ved. This now constitutes the main phase.

10 ml of glycerin was charged to a separate container and
the xanthan gum was added thereto. At the same time, the
remaining glycerin was added to the main phase and mized,
The mixed xanthan gum/glycerin shury was then added to
the main phase and mixed for 1% hours.

In a scparate beaker, 9.5 ml of water at a temperature of
about 45° C. and about 50° C. was charged. The polysorbate
80 and sodium benzoate were then added to the warm water
and mixed for 15 minutes using a magnetic stirrer at
moderate speed. The mixture was then added to the main
phase while mixing continued. Then, the citric acid was
added to the main phase while mixing continued for
approximately 10 minutes at the same speed.

The sucrose syrup was next added to the main phase.
After the addition thereof, the speed of the mixer was
increased for a period of 20 minutes, Next, the ibuprofen
was added to the main phase. The main phase was then
mixed for 3 hours,

In a separale comtainer, 1 ml of deionized water at a
temperatare of between 35° C. and about 45° C. was added
and the red and yellow dyes were added thereto, This
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mixture was mixed for 10 minutes by magnetic stirrer and
then added to the main phase. A solution was made of the
flavors as well. This solution was then added to the main
phase and mixing continued for 20 additional minutes.
Finally, the batch was adjusted 10 a theoretical yield by the
addition of deionized water and mixing continued for 20
minutes. Formula A was milled and dearated. Formula B
was not dearated. In each instance, mixing was sufficient to
insure a good agitation of the batch without incorporating
air.

The resulting materials were stable, opaque orange in
color, and juodged acceptable in terms of homogeneity,
viscosity profile and organoleptic qualities. Furthermore,
using standard validated analytical procedures, the resulting
formmulations showed acceptable storage stability for greater
than three months.

Example 2

A suspension was produced as described in Example 1
except that the first suspending agent used was 0.6% w/v of
methylcellulose was used in place of HPMC. Processing
was identical except that the batch was force cooled to below
8° C. The Jower temperature was nccessary to fully hydrate
the methycellulose,

The resulting material was stable, opaque orange in color,
and judged acceptable in tenms of homogeneity, viscosity
profile and organoleptic qualities.

Example 3

A suspension was produced as described in Example 1
except that the first suspending agent used was 0.6% w/v of
BEC was used in place of HPMC, Further, since the HEC
does not need to be hydrated in the same fashion as HPMC,
the beginning of the protocol was slightly changed. The
HEC was dissolved in warm (50°-55° C.) deionized water,
There was no need to force cool the HEC as it hydrates in
warmn water. From this point on, the protocols are identical,
but the temperature of the batch was slightly higher since
force cooling was not necessary.

Example 4

A suspension was produccd as geperally described in
Example 1 except that the first suspending agent used was
0.5% wiv of gum arabic (5.00 g/1 L) was used in place of
HPMC and the level of Xanthan gumn was increased to 0.2%
w/v (2.00 g/1 L). The general protocol described in Example
1 was also modified as follows. First, the xanthan gum was
dispersed in all of the glycerin. This dispersion was then
added to 400 ml of Deionized water and mixed for 30
minutes to form the main phase. Second, the g arabic was
added to 160 ml of beiling deionized water and mmixed for 30
minutes, This was then added to the main phase and mixed
for 1 hour. Third, sodium benzoate and citric acid were
added directly to the main phase and mixed therewith for 15
minutes. Fourth, the Polysorbate 80 wags dissolved in 10 ml
of warm (55° C.) deionized water and then added to the main
phase. The mixing container was rinsed with 10 ml of
dcionized water and the rinsc was added to the main phase.
The main phase was then mixed for 15 minutes. Fifth, the
ibuprofen was added to the main phase and mixed for three
hours. Next the colors and flavors were added as described
in Fixample 1, The sucrose symp #2 was added and the main
phase mixed for an additional 30 minutes. The volume was
then adjusted to 1 liter with deionized water, passed through
a mill and then deacrated. The resulting material separated
within onc week and was deemed to be unacceptable. This
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Como resultado del examen de fondo, realizado con fundamento en el articulo 45
de la Decisién 486 de la Comision de la Comunidad Andina, se le comunica:

1. Documentos estudiados

1.1. Descripcién: Folios: 7 a 17 (como se radicé
inicialmente)

1.2 Reivindicaciones:  Folios: 18 a 21 (como se radicéd
inicialmente)

1.3. Prioridad: Marzo/12/2003,U8,60/454,145

2. Objeto de la invencion

Titulo de la solicitud: COMPOSICION FARMACEUTICA COMPRENDIENDO
ACIDO 5-METIL-2-(2°- CLORO-6"-FLUOROANILINO) FENILACETICO.

El objeto de la presente solicitud de patente de invencion consiste en:



Reivindicaciones 1-13: Composiciones liquidas orales que contienen acido 5-
metil-2-(2'- cloro-6"-fluoroanilino) fenilacético.

Reivindicaciones 14-20: Método de preparacion de las composiciones 0
formulaciones.

Reivindicacion 21: Método de tratamiento,

El problema planteado en esta solicitud es la necesidad de obtener formulaciones
liguidas estables (suspensiones) que contienen  acido 5-metil-2-(2°- cloro-6'-
fluoroanilino) fenilacético.

Para solucionar este problema técnico la solicitud en estudio proporciona una
formulacion liquida de dosificacion oral (suspension) que comprende: agua, acido
5-metil-2-(2°- cloro-6"-fluoroanilino) fenilacético y un agente de suspension,
obtenidas por un procedimiento en cuyas etapas no esta en contacto el me
dicamento con el amortiguador.

Clasificacion Internacional de Patentes (IPC.): A61K31/195, A61K9/00; A61K9/08;
AB61K9/00; AB1K9/08; AB1K31/185.

3. De la solicitud de Patente (segun el caso)
3.1. Descripcion (articulo 28 D. 486)

En la descripcién se menciona que una suspension no se puede lograr, cuando se
mezcla componentes tipo amortiguadores con la sustancia activa, antes de
adicionar el agente de suspension, el cual es una mezcla de celulosa
microcristalina y  carboximetiicelulosa de sodio (folio11, pg 5). Se allegan
ejemplos de formulaciones (suspensiones) con el principio activo acido 5-metil-2-
(2'- cloro-6"-fluoroanilino) fenilacético; pero esto no muestra la ventaja de la
composicion preparada a través del procedimiento de fabricacién reivindicado
(reivindicacion 14) con respecto a lo mencionado anteriormente (folio11, pg 5).

3.2. Reivindicaciones (articulo 30 D 486)

A través de todo el capitulo reivindicatorio se utiliza el término aproximadamente,
el cual no es conciso.

Las reivindicaciones 7 y 22 no son claras por cuanto son dependientes de ellas
mismas.

4. Excepcidn a la patentabilidad (articulo 20 D486 literal d)).

La reivindicacidon 21 no es patentable porque se refiere aun método de
tratamiento.

5. Determinacion del Estado de la Técnica
La fecha que se ha tenido en cuenta para determinar el Estado de la Técnica es:

Fecha de presentacion de la solicitud prioritaria: Marzo/12/2003.

N
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Teniendo en cuenta la fecha indicada se realiz6 la busqueda en el estado de la
técnica de documentos relacionados con la solicitud encontrandose los siguientes
documentos mas relevantes:

N° Documento Titulo ptfgl?g:c?:n*
D1 | US2002/0028794 Pharmaceutical composition Mayo/23/2002
Suspension of substantially
D2 UsS5712310 water-insoluble drugs and Enero/27/1998
| methods of their manufacture. | .

D1 US2002/0028794 (folios : 71-74) D2 US5712310 (folios : 75-81 )

6. Analisis de patentabilidad (segun requisito) (articulo 14 D486)

6.1 Nivel inventivo (articulo18 D486)

La reivindicacién 1 y sus dependientes 2-13, se refieren a suspensiones estables
que incluyen el principio activo acido 5-metil-2-(2°- cloro-6"-fluoroanilino)
fenilacetico.

Solicitud

Reivindicacién 1y sus

dependientes (2-13)

Una formulacion en forma de

D1
Suspensiones estables

D2
Suspensiones estables

suspension utilizada que utilizadas utilizadas como
_____ contiene: | _ comoantinflamatorias | antiinflamatorias |
r a) Una sustancia sélida poco a) Una sustancia sélida poco Ibuprofeno, poco soluble,
soluble en un medio acuoso soluble en un medio acuosg,- 0.1-20% (folio 76, colum 1,

5 metil-2 (2"~ cloro-6'-
fluoreaniling) fenilacético
b) agua

5-metil-2-(2"- cloro-6'-
fluoroanilino) fenilacético

renglones 5-10)
1.5%

Agua, tabla A (folio 81,
colum 11, renglén 34
Hydroxypropy!
mehtyicellulose (folio 76, P

colum 2, renglon 63)
-

¢) Un agente de suspension
ejemplo: CMC, CMC sédica,
goma xantar.

d) Un agente humectante por

ejemplo:polisorbato

Glicerina, tabla A(folio 81,

_80poloxamerot88, | |colum1i renglon26) |
e) sistema amortiguador o Acido citrico (folio 79,
modificadores de pH, por colum 8, renglones 16-17);
ejemplo: acido citrico tabla A (folio 81, colum 11,

. renglon 29)
f) antiespumante (surfactante) Surfactante (folio 78, colum
simeticona 5, renglones 42-43)
g) conservante por ejemplo ™ Acido benzoico tabla A

butilparabeno, 4

_acido benzoico__

etilparabeno, (folio 81, colum 11,

____ Trengléon28) |

El documento del Estado de la Técnica mas préximo es D1, el cual menciona
composiciones farmaceéuticas tales comao suspensiones acuosas u oleosas, que
contienen el principio activo acido 5-metil-2-(2"- cloro-6"-fluoroanilino) fenilacético
(folio:73, pg 2); las formulaciones citadas en D1 (suspensiones) pueden ser
preparadas por metodos conocidos en el estado de la técnica (folio; 74, pg 3).

La diferencia entre la solicitud y D1 es que esta solicitud muestra ejemplos de
formulaciones correspondientes a suspensiones. En D1 no se menciona que las
suspensiones presentaran problemas de estabilidad.
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D2 divulgaba previamente, suspensiones para administracion oral, estables al
almacenamiento, que contienen un principio activo poco soluble como el
Ibuprofeno (antiinflamatorios) ( folio: 76 columna 2, renglones 35-45).

El problema técnico planteado en esta solicitud: que es obtener formulaciones
liquidas estables (suspensiones) que contienen  acido 5-metil-2-(2°- cloro-6'-
fluoroanilino) fenilacético, se habia resuelto previamente mediante el mismo tipo
de composiciones farmacéuticas (suspensiones estables) ya conocidas,
ensefiadas por D1.

En la descripcion no se presenta evidencia de la solucion de un problema de
estabilidad, que muestre claramente el problema y la solucion, ya gque no se
presentan los parametros y datos obtenidos para evaluar la estabilidad
supuestamente lograda con las formulaciones reivindicadas, obtenidas por un
procedimiento en cuyas etapas no esta en contacto el me dicamento con el
amortiguador.

Como no existe tal evidencia, un experto podria guiarse por las ensefanzas de
D2 y D1 para obtener el tipo de suspensiones reivindicadas, cambiando el Aines
(antiinflamatorio) en D2 por el de D1, para lograr una formulacién como la
reivindicada. Por lo cual las reivindicaciones 1-13, no tienen Nivel Inventivo

La reivindicaciéon 14 y sus dependientes 15-20: Se refieren al método de
preparacién de las suspensiones reclamadas en las reivindicaciones 1-13.

D2, ensefia métodos de manufactura para obtener las suspensiones en el
divulgadas (folio 78 , columna 5 renglones 39-67, columna 6 1-67, folio 79,
columna 7 y 8, folio 80 , columna 9 y 10) , en donde se combina: a) el principio
activo con un primer agente de suspension, b) un segundo agente de
suspension y un surfactante; luego ademas de los ingredientes principales
mencionados es también deseable la presencia de ingredientes secundarios entre
otros como los modificadores de pH (amortiguadores) (folio 79, columna 7,
renglones 56-60).

El método de preparacion reclamado en la reivindicacion 14, no permite
evidenciar ningun salto inventivo con respecto a los métodos de fabricacién
conocidos en el arte previo, como los ensefiados en (D2).

Por lo tanto las reivindicaciones 14-20, no tienen Nivel inventivo.

7. Conclusion:

Los requisitos de patentabilidad de la presente solicitud se encuentran afectados
asi;

Reivindicaciones Requisit oot
afectadas quisito que afecta

US2002/0028794 | 120 | Nivellnventivo

Us5712310 1-20 Nivel [nventivo

Documento N°
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En cumplimiento del articulo 45 de la Decisién 486 de la Comision de la
Comunidad Andina, se le indica que debe dar respuesta dentro del término de
sesenta dias contados a partir de la fecha de notificacion de la presente
comunicacion. En caso de no dar respuesta al presente requerimiento, o si a
pesar de la respuesta subsistieran los impedimentos para la concesidén, se
denegara la patente.

Notifiquese el presenté)oficio conforme a lo dispuesto en el numeral 5.2, literal e),
del capitulo guintg ‘el‘ tulo primero de la Circular Unica N° 10 de 2001.

0

ALIX CA ~MENZA CESPEDES DE VERGEL
Jefe de Pivision de Nuevas Creaciones
{

E! anterior requerimiento fue notificado por fijacion en lista, de fecha
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