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(57)Abstract

PURPOSE To obtain a pharmaceutical preparation capable of
providing the medicinal release at a stable release rate from a
medicine-contaimng pharmaceutical preparation part through a
coating film while surely making the medicine suspend and stay 1n
the stomach by acquinng the expansion and buoyancy 1n a volume
expanding pharmaceutical preparation part.

CONSTITUTION Ths gastric suspending solid pharmaceutical
preparation 18 constructed from (A) a volume expanding
pharmaceutical preparation part contaiming a water-swellable gel-
forming polymer and a water-expandable foaming agent dispersed
1n the polymer and (B) a medicine-contaiming pharmaceutical
preparation part, laminated to the pharmaceutical preparation part
(A) or embedded therein so as to expose a part thereof This
pharmaceutical preparation 1s further coated with a water-
permeable and elastic film composed of a water-mnsoluble polymer



DETAILED DESCRIPTION

[Detailed Description of the Invention]

[0001] About oral sustained-release solid preparations, 1n more detail, 1n an internal use pylonic stomach, this
mvention carnes out long duration suspension stagnation, emits a drug gradually, and relates to the
suspension mold drug sustained-release solid preparations 1n the stomach which supply the therapy effective
dose of a drug over long duration.

[0002] The most general thing as the systermc admmstration root of a drug 1s the internal use root, and
internal use pharmaceutical preparation forms about 90% of all pharmaceutical preparation Therefore,
vanous devices are performed 1 order to raise the effectiveness of the drugs of the internal use
pharmaceutical preparation field, and safety For example, prodrug-1zation by chemical modification etc. 15
one of the approach of the Moreover, as a device by the pharmaceutical preparation-1zed techmque,
pharmaceutical preparation-1zahon of an entenc coated preparation, durability pharmaceutical preparation,
etc. 18 mentioned.

[0003] However, case [ like the drug in which the absorption part of a drug 13 carmying out localization to the
specific part 1n a gastrointestinal tract, especially the upper part of a gastrointestinal tract, for example,
ciprofloxacin, ], the good thing of bioavmlability 18 not obtained 1n usual durability thru/or a usual sustained
release drug.

[0004] m order to expect continuous effectiveness from the specific part 1n a gastromtestinal tract, only when
1t will not become 1f a drug transport system does not have ruble pine **** 1n the specific locahonin a
gastromntestinal tract beyond a certain fixed ime amount, and drug release 18 performed within e specific
organ, the drug which can expect effectiveness also exists For example, an nhibitor, pepstatin, etc to a
stomach pepsin are also the same as 1f emission of a drug 18 not continuously performed within the stomach,
when 1t 18 meaningless and considers ****-1zation of various kinds of antacid

[0005] The stagnation pharmaceutical preparation 1n the stomach 13 developed as a new drug transport system
recently, and some are proposed for example, the thing (suspension mold — JP,62-195323,A -) which
meant making it float 1n the stomach JP,62-207208,A, JP,62-283919,A, JP,1-102020,A etc absorbs stomach
juice and expands the volume. What delays stomach pylorus passage (swelling mold U S Pat No 4434153
specification etc ), what was designed so that it mught become the special configurahon which develops and
extends under the stomach mihieu interne (temperature, pH), and 15 held 1n the stomach (form status change-
ized mold — JP,62-26215,A --) JP,2-29268,A, JP,3-163011,A, etc. have the things (adhesion mold JP,63-
101332,A etc.) made to adhere to stomach walls using the adhesion matter Among these, gastrnic mucosa 18
damaged the top where special configurations (the shape of a decussation cylinder and a wind mull etc ),
therefore manufacture are difficult also for the uncertamnty of adhesion 1n stomach walls wath active
movement, and the form status change-1zed mold which a question 1s in effectiveness and safety from the
stumulative problem to gastric mucosa especially, and can be called newest approach, or, as for the adhesion
mold, troubles, like there 18 a possibility of barring passage of food are pointed out. On the other hand,
although a suspension mold and a swelling mold are techmques developed comparatively for many years,
manufacture 13 easy and there 18 no invasion to a hving body, and since 1t 18 safe, 1t 1s attractive

[0006] The pharmaceutical preparation which distributed the minute pill which contamns a chief remedy 1n an
advanced water bloating tendency polymer matrix on the sbove-mentioned U S Pat. No 4434153
specifications 1s indicated However, since it will take time amount that a gel layer 18 formed 1n a front face
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and stomach juice permeates the intenior if stomach juice 13 contacted, before swelling 1n sufficient
magnitude (diameter of about 1 5-2cm) to bar stomach pylorus passage, possibihity of bemng discharged from
the stomach 1s lerge, and the satisfying stagnation effectiveness in the stomach 13 not acquired.

[0007] Moreover, the suspension mold pharmaceutical preparation in the stomach which made the foaming
layer expose outside 13 indicated by above-mentioned JP,62-283919,A with the tablet which consists of a
chief remedy layer and a foeming layer In order that a foaming layer may contact direct stomach juice, there
15 an advantage of foaming certainly, but since the produced air bubbles separate easily by stomach
contraction movement or contact to contents, buoyancy does not improve, so that it was expected and 18 not
given to ** for which collapse of pharmaceutical preparation already waits conversely for & naked tablet, and
the expected stagnation effechiveness in the stomach.

[0008] This invention 13 developed for the purpose of oF_fng suspension 1n the stomach / stagnation mold
drug gradual release system which has improved theTault o conventional s pharmaceutical
preparation 1n suspension / swelling type stomach like the above, and according to this mvention The cubical-

expansion nature pharmaceutical preparation part contaiming the foaming agent component of the water fizz
distnbuted 1n the gel plastcity polymer of water bloating tendency, and this polymer (A), With the floating
solid preparations 1n the stomach which consisted of drug content pharmaceutical preparation parts (B) laid
under this pharmaceutical preparation part (A) so that a laminating mught be carned out to this
pharmaceutical preparation part (A) or i1t might be exposed of the part, ******, The suspension mold drug
sustamed-release sohid preparations 1n the stomach charactenized by covering this pharmaceutical preparation
with the coat which has elasticity with the water permeabihty 1t 1s further opaque from a water-insoluble
nature polymer are offered

[0009] Hereafter, the pharmaceutical preparation of this invention 15 further explamned to a detail

[0010] (A) Cubical-expansion nature pharmaceutical preparaton part when contents, such as food, are 1n
the stomach, even after making this invention pharmaceutical preparation float in the stomach, and the
volume's expanding and discharging stomach contents towards a small intestine, by controlling the discharge
from the pylorus, this pharmaceutical-preparation part (A) delays the elimnation rate in the stomach, and
achicves the function make the residence time 1n the stomach of this invention pharmaceutical preparation
extend as a result.

[0011] It 1s the water fizz (it 13 here) which carned out the deer and was distributed 1n the polymer of the gel
plasticity which has the property to swell when this pharmaceutical preparation part (A) contacts water (A-1)
bloating tendency, 1 e , water, and this (A-2) polymer Water fizz mainly consists of a foaming agent
component which says the property 1n which generate gas when water or stomach juice 13 contacted, and the
polymer which carried out [ above-mentioned ] gelation 1s made to foam.

[0012] As a gel plasticity polymer (A-1) of the above-mentioned water bloating tendency, the gh polymer
which the volume huge-1zes and which can be permitted pharmaceutically 1s usable, for example, sodium
alginate, carrageenan, Pon (hydroxy acrylic methacrylate), Pon (ethyleneoxide), konnyaku powder, etc. are
mentioned at the same time 1t gels underwater

[0013] When 1t **** 1n the usual making tablet compressive force (about 1 ton/em?2), 1t fabncates to a tablet
with a diameter [ of 10mm ], and a thickness of about 4mm and thus 15 :immersed 1n 25-degree C water
especially, the polymer in which a diameter has the high expansion coefficient which becomes twice [ at
least ] at least 1 5 times and 12 hours after after 2 hours preferably twice [ at least ] 12 hours after 1s suitable
Moreover, 1t 18 still more convement if the polymer 13 excellent in compression-molding nature (shaping 1s
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possible also at a small compression pressure) as the example of such a polymer -- Al Cox R E- 240 [the ’L' 4
product made from Akinan Chemical industry], and POLYOXR WSR Coagulant Pon (ethyleneoxide) of 4
mllion-5 mullion 1s mentioned for the molecular weight whuch may come to hand by trade names, such as [a
product made from Umon Carbide Corp ]

[0014] On the other hand, 1f avirulent gas 13 generated when water or stomach juice 18 contacted, especially a
lrmit does not have the foammng component (A-2) distributed 1n the above-mentioned polymer (A-1),

for example, 1t can 1llustrate the combination of a hydrogencarbonate or a hydrogencarbonate, and an organic
acid The orgamic acid which the sodium hydrogencarbonate (sodrum bicarbonate) 1s usually suitable as a 3n$
hydrogencarbonate, and can be permitted pharmaceutically [ a tartanc acid, a succime acid, a citric acid, ete. ]

as an organic acid 1s mentioned

[0015] Since a hydrogencarbonate can avoid 1tbo|ngpossibleto performooaung PrOCEsSsIng beforehmdby

water-soluble polymers, such as hydroxypropylcellulose 1 PIOp) being able "I
to attan stabilization to moisture absorption of a hydroge:

and directly as occasion demands, 1ts cherncal stability of ahydrogmcarbomte 1mproves

[0016) Althoughbothoperahngmtecnnbechnngedmﬂlelargemngcawordmgmtheclassofihe
hydrogencarbonate which 1t 18 not strictly restnicted and 18 used, and/or organic acid etc when using 1t

combimng a hﬂr_%gencm_i_mte and an organic acid, generally it 15 convenient 2 1-1 2, and to consider as
within the limits of 1 1 to 1 1 2 especially by the mole ratio of a hydrogencarbonate par orgamc acid

[0017] Although 1t can change according to extent of foaming with which the content of the above-mentioned
foaming agent component (A-2) 18 not restricted strictly, either and 1t 13 wished to the class and
pharmaceutical preparation of a foaming agent etc., generally 1t 18 5 - 20 % of the weight preferably one to
25% of the weight on the basis of the weight of this pharmaceutical preparation part (A)

[0018] moreover, the gel plasticity polymer (A-1) and foaming agent component (A-2) which have the water
bloating tendency stafed to this pharniacedtical preparation part (A) above — mn addition 1n order to raise the
remnforcement when fabricating to solid preparations, for example, a tablet, if needed furthermore — a
hypoviscosity type (viscosity — 6 Ocp - 10 Ocp extent; — 2% water solution --) 20-degree C
hydroxypropylcellulose, methyl cellulose, a hydroxymethyl cellulose, etc can be blended 1n a proper amount

[0019] When this invention pharmaceutical preparation 18 admimstered orally, 1n order that this
pharmaceutical preparation part (A) may make suspension within the stomach easy, the thing with the
smallest possible specific gravity 13 desirable, and especially less than 0 8 thing usually has [ less than one ]
advantageous specific gravity Moreover, vanous additives, such as said various polymers and a foaming
agent, have as much as possible small bulk density, and the thing excellent 1n compression-molding nature 13
recommended

[0020] (B) Drug content pharmaceutical preparation part this pharmaceutical preparation part 15 a *****s*#
type thing, 1ts ****** 13 glso good, or 1t 1s the pharmaceutical preparation part containing a drug wiich
achieves the function as a drug reservoir of the drug transport system of this invention, and its ****%% 1o

[ this pharmaceutical preparation part (B) 18 an erosive matnx type thing, and ] also good

[0021] In the case of **#***** type [ former ], this pharmaceutical preparation part (B) can be formed by
blending suitably with a drug (chief remedy) other adjuvant components usually used for the further usual
tablet manufacture by the disintegration agent. As other adjuvant components which carboxy-methyl-starch
sodium, cross carmellose sodium, cross POPIDON, alpha-1zed starch, carboxymethylcellulose sodium, etc
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are mentioned, and can be blended as a disintegmation agent 1f needed, for example, binders, such as 71,5
lubnicant, starches, such as excipient, magnesium stearates, such as a lactose, manmte, starch, a dextrin, and
crystalline cellulose, talc, and waxes, tragacanth, gelatin, a polyvinyl pyrrohidone, and polyvinyl alcohol, etc
are mentioned, for exampie

[0022] In the case of erosive matnx type [ latter ], moreover, this pharmaceutical preparation part (B)
Therefore, 1t can prepare on a known pharmaceutical preparation technique as an erosive tablet (erusion
tablet) To a drug (chief remedy), for example, methyl cellulose, hydroxypropyl methylcellulose, A
hydroxymethyl cellulose, hydroxypropylcellulose, carboxymethylcellulose sodium, It can form by blending
water-soluble well-known polymers which can be permitted pharmaceutically, such as polyvinyl alcohol and
& polyvinyl lidone, and the adjuvant component besides **** further mentioned above by the case. eﬂpn.ns
[0023] Gen%iy, when [ that water solubihity 13 / a drug (chuef remedy) / large and/or ] a dissolution rate 1s
large, or when there are few effective doses, the erosive matrix type 18 more suitable. So that the part may
expose this invention sohd preparations by using as a core tablet the drug content pharmaceutical preparation
part (B) described above, as shown 1n drawing 1 It can be laid under the cubical-expansion nature
pharmaceutical preparation part (A), and can be constituted by the so-called gestalt of a "bull eye” (Bull-Eye
eye of a bull) For example, the cubical-expansion nature pharmaceutical preparation part (A) and the drug
content pharmaceutical preparation part (B) can be constituted by the gestalt of the mulhlayered tablet by
which the laminating was camed out as a layer, respectively as shown 1n drawing 2 and 3

[0024] Shaping of such solid-state pharmaceutical preparation of a gestalt can be performed using a usual
multilayer tableting machme or a usuat nucleated tableting machine etc.

[0025] Thus, although especially the magmitude of the solid preparations fabncated 1s not restricted, in the
case of the **** multilayered tablet shown in rawing 2 and drawyng 3 , generally, a diameter 18 in 7-12mm,
thickness 15 within the limits of 3-7mm, and 1t 18 appropniate for the ratio of the sum total thickness of the

sum total thickness pair pharmaceutical preparation part (B) of a pharmaceutical preparation part (A) that 1t 13
withun the limts of 2 1-1 2 Moreover, as for 8-12mm and thickness, in the case of the **** dry coated tablet
shown in drawing 1 , generally, 1t 18 desirable [ the whole diameter ] that the diameter of 4-7mm and a core
tablet 13 thick 1n 4-8mm, and 1t 15 thick withun the limuts of 2-5mm

[0026] The sohd preparations which consist of a pharmaceutical preparation part (A) described above and (B)
are covered with the coat which has elasticity further wath the water permeability 1t 1s opaque from a water-
insoluble nature polymer

[0027] As a water-msoluble nature polymer used for this covenng, for example, cellulose acetate phthalate, A
methacrylic acid methacrylic acid methyl copolymer, a methacrylic acid methacryhc acid ethyl copolymer,
Although hydroxypropylmethylcellulose phthalate, hydroxypropyl-methylcellulose acetate succinate,
carboxy methy] ethyl cellulose, ethyl cellulose, an aminoalkylmetaacrylatecopolymer, etc are mentioned The
eminoalkylmetaacrylatecopolymer marketed from Roehm Pharma by the trade name of for example, Eudragit
RS30DL and Eudragit RS100L especially 1s used suitably Moreover, when 1t 1s the purpose which adjusts
the water permeability of the coat which consists of this water-insoluble nature polymer, an
aminoalkylmetaacrylatecopolymer, an alkylmetaacrylate copolymer, etc which are marketed from Roehm
Pharma by Eudragit RS30D or the trade name of Eudragit L30D-55 when reducing water permeability can be
blended or 1t ra1ses water permeability, a pullulan, a hydroxymethyl cellulose, etc. can be blended

[0028] Furthermore, as for the coat which consists of a water-msoluble nature polymer, 1t 18 desirable to have
a certain amount of elasticity, and when this polymer itself 1s lacking 1n elasticity, 1t can rase the elashcity of
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a coat by blending a plashicizer Citric-acid tnethyl, Tween 80, a tnacetin, monoglycende, a polyethylene
glycol 6000, etc, are mentioned as the example of the plasticizer which can be used, and these can usually be
used for 1t 1n 20 or less % of the weight of an amount to polymer solid content.
[0029] Coating of the constituent for coat formation stated above can be performed using the tablet coating
method of itself known, for example, can be performed using the coating machines (example a high coating
machine, a dona coating machine, AKUA coating machine, etc.) of an aeration mold
[0030] Although the thickness of the coat formed 1s changesable over the large range depending on a class,
water permeability demanded of the polymer to be used, especially generally 20-300-micron about 50-200
microns are suitable for it.
[0031] As a drug which may be applied to the solid preparations of this invention stated above If it
administers orally and 1s absorbed within an ahmentary canal, there will be especially no hnmt For example,
barb:tals, chlorpromazne, levodapa, diazepam, pneuma, such as imipramine, — a nervous system -- ** agent,
en and aspirn — beta-blocker agents [, such as alleviation-of-fever painkilling antiphlogistic,
dlphenhydmmne hydrochlonde /, such as anahistamine, propranolol hydrochloride ], such as ibuprofen,
ketoprofen, and mdomethacin, Spironolactone, Antthypertensives, such as dwretic, captopnl, such as
acetazolamde and furosemude, and bunazosin hydrochlonide, Diltiazem hydrochlonde, Coronary
vasodilators, such as 1sosorbide dimtrate, Nifedipine, nicardipine hydrochlonde, Antthpemics [, such as
calcium antagonist, pravastatin ], such as msoldipine and mtrendipine, Theophylhne, Anhtussives, such as
codein phosphate, Digestive, synthetic aluminum silicate, such as a pepmin and diastase, antacid [, such as
magnesium oxude, ], — antiulcer drug [, such as eimetidine ], — vitarmun compound [, such as a nboflavin, ], —
tetracyclines — Synthetic antimicrobials, such as various antibiotic, ofloxacin, such as pemecillins and a
cephem system, and ciprofloxacin, although anticancer drugs [, such as antifungal,5-FU, ], such as thio kona
ZORU and a griseofulvin, efc are rmsed The drug an absorption part or whose site of action 1s the stomach or
the small intestine upper part especially, for example, the ciprofloxacin of synthetic antimicrobials, especially
vanous antacid, etc. are suitable.
[0032] 1f stomach juce 18 contacted first according to the solid preparations of this invention -- a water
permeability coating layer — a connoisseur -- intermediary stomach yuice permeates an internal cubical-
expan;lﬁon nature pharmaceutical preparattion part and a drug content pharmaceutical preparation part
promptly
[0033] In a cubical-expansion nature pharmaceutical preparation part, the foaming agent which hves together
reacts with water, air bubbles are produced, and this accelerates expansion of a bloating tendency polymer
further at the same time an altitude bloating tendency polymer absorbs moisture and begins expansion
gradually Since the trap of the air bubbles 1s camned out to the outside coating film at this time and 1t 18 hard
to separate outside, cubical expansion and suspension-1zation are performed very effectively, and expand 1n
diameter of about 1 5-2cm 1n the usual residence ttme 1n the stomach (about 2 hours), and acquire sufficient
buoyancy to float to stomach juice
[0034] On the other hand, 1n a drug content pharmaceutical preparation part, the erosive matnx layer
contaimng a drug or the saturated-solution layer of a drug 13 formed with the stomach juice which permeated,
and the drug release by which the emission rate was stabilized according to the diffusion device through the
outside coating film 1s obtained
[0035] Consequently, floating and piling up m the stomach certainly, the solid preparations of this invention
can continue emutting a drug unti! they collapse with stomach juice and are discharged from the pylorus
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[0036] Next, an example and the example of a tnal explain this nvention still more concretely

[0037]

[Example]

145 77g of preparation ciprofloxacin hydrochlonde of an example 1 (1) drug content pharmaceutical

preparation part, carboxy-methyl-starch sodium (ExplotabR 8 5g, 9 1g of lactic acids, and AEROJIN 0 83g

were mixed to homogeneity, and spraying granulation was carnied out, having used as the binder the solution

which melted hydroxypropylcellulose (HPC-L* Nisso) 3 4g and 1 7g of sodium lauryl sulfate to 164 9g of

punfied water ) After having carmed out the minus sieve of this granulation object by the sieve which has a

0 84mm opening, adding magnesium stearate (0 70g) and mixing for 5 mmutes by the V shaped rotary mixer,

it tableted 1n tableting preassure force 4 5kN, and 5mm in the diameter of 6mm and thickness and cyhindncal

tablet 1000 lock with a weight of 170mg were obtained The degrees of hardness of a tablet are 110N-120N,

decay time 15 about 4 minutes (with water use, the JP conformity / no disk), and 1t 15 **##**

{0038] (2) After adding 46g of 10% water solutions of hydroxypropylcellulose (HPC-SSL** Nisso) and

kneading to 41 4g of preparation sodium hydrogencarbonates of a cubical-expansion nature pharmaceutical

preparation part, 1t dned enough at 50 degrees C 23 of obtained dry matters was mixed with polyethylene

oxide (AlcoxR E-240 Akinan chermstry) 188 6g and 17 25g of citnic acids to homogeneity, and 1 15g of

magnesium stearates was added further, and 1t mixed for § minutes

[0039] (3) After putting 1n 230mg of fine particles first obtained by (2) into the mortar (10mm of diameters)

of the coalesce sigle-engined tablehng machine of a drug content pharmaceutical preparation part and a

cubical-expansion nature pharmaceutical preparation part and accustoming honzontally, The tablet obtained

by (1) was carned 1n the center, direct making tablet shaping (compressive force 2kN) was carnied out, and 1t

considered as the tablet with 6mm [ 1n the diameter of 10mm of the configuration (refer to dawing 1 } 1n

which the drug content part was inserted in the crevice of a concave cubical-expansion nature pharmaceutical
on part, and thickness ], and a weight of 400mg Degrees of hardness are 90N-110N, and are

L1 L Ll L

[0040] (4) 94g of purified water 15 added to coating citnc-acid tnethyl (Citroflex R2-fizer company) 6g, and

the churming dissolution was carried out, and amino acrylic methacrylate copolymer RS(EudragitR RS30

DL Roehm Pharma)100g was added further, and 1t agitated for about 3 hours, and considered as the

suspension for coatings, and pan coating of the tablet obtained by (3) was carmed out with the conventional

method The amount of coatings was made into 4 % of the weaght to tablet weight

[0041] * Hydroxypropyicellulose by Nippon Soda Co , Ltd , viscosity 6 0 - 10 OCP (2% water solution, 20

degrees C), 53 4 - 77 5% of hydroxypropyl radicals, true specific gravity 1.2224

[0042] * * Hydroxypropylcellulose by Nippon Soda Co , Ltd , viscosity 2 0 - 2 9CP (2% water solution, 20

degrees C), 53 4 - 77 5% of hydroxypropyl radicals, true specific gravity 1 22

[0043] Weighing capacity of the same constituent (drug content section) as example 2 example 1 (1) and the

weight of 170mg 15 carned out After putting in mto the mortar (diameter 10mm) of a single-engined

tableting machine previously and making a front face into Taura, 1t 18 filled up with the same constituent

(cubical-expansion section) as example 1 (2), and the weight of 230mg on 1t, and tablets by compressive-

force 9 8KN Diameter The hilayer lock (10mm, thickness 5 3mm, and weight 400mg) (refer to drawing 2 )

was manufactured Film coating was performed to this like example 1 (4)

[0044] After putting n previously the same constituent (cubical-expansion section) as example 3 example 1

(2), and the weaght of 115mg 1nto the mortar (diameter 10mm) of a single-engined tableting machine and
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making a front face into Taura, It 18 filled up with the constituent (drug content section) same on 1t as example
1 (1), and the weight of 170mg, and a front face 13 made into Tara. It was filled up with the still more nearly
same constituent (cubical-expansion section) as example 1 (2) on 1t, and the weight of 115mg, tableted by
compressive-force 9 8KN, and the three-layer lock (diameter 10mm, thickness 5 3mm, and weight 400mg)
(refer to drawing 3 ) was manufactured Film coating was performed to this hke example 1 (4)

[0045] A tablet diameter 13 20mm and ****** 20mm and 24 hours after 15mm and 6 hours after 2 hours
after, floating, while feeding into the method elution test liquad of a station (punfied water) the tablet
obtamed 1n the example example 1 of a trial, and the surface coating film's expanding gradually by internal
foaming, and maintaiming suspension The elution of hydrochlonc-acid SHIPUROKISASHIN at this time 13
as bemng shown 1n drawing 4 ‘The rate of elution 24 hours after the tablet of an example 1 13 46%, and the
zero-order emission-elution pattern stabilized until after 32 hours was obtained.
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5
then muxed, formmg a smform slury before bemng homog
emzed m a amgle mago at 10,342 kPa (1500 pai). Tho
homoycmyed slurry was then spray dned using a dmk dryer
at an mlet temperature of 198.9° C (385° F) and an cutlst
tempenature of 106 7° C (224° F) The dry powder that was
produced had a looss bulk density of 0.43, loss of weight
upon drymg of 2.09, and 20% of the particles were larger
than 200 mesh (74 mcroms).

The procedure of Example 1 was followed sxcept that 45
of wetcaks 359.6 Lters of water and 3175
kilograms of low viscosily sodiom alginate were uied o
prepare the stury Pnior 0 homogemzation 340 grams of
calanm chiorude was added to the slurry The wzed
shury was then spray dned usig & desk dryer at an miet
tempemture of 232 2° C (450° | ) and an cutlet temperature
of 1183° C (245° F). The dry powder that was produced
had & loose bulk denmily of 0.39, loms of weight upon drywng
of 1.8%, and 18% of the particlcs wors larger than 200 mesh
{74 microns).

BEXAMPLE 3

of Example 1 was followed oxcept that 68
of colloidal wetcakn, 208.2 Iters of water and
5 67 kilograms of low vscositly sodmm alganats were used
tn prepare the alnrry The dry pownder thal was prdnced had
& loose bulk denmty of 0.58, loss of weigin upon drying of
2.5%, and 7% of the particles were larger than 200 mesh (74
microns)

The

OXAMPLE 4

In a sianlass sicel Hobarl mixer wern placed 3298 grams
of acetammophen and 495 gnms of microerystalline cellu
loss coprocessed with low viscosity sodium alginaie, 85 15
prepared as described in Emampls 1 These materials wore
blended for five mumtcs hafore 1250 grama of downized
water was slowly added until all powder was ncorporated
1nto granular particles. This granulation required 10 munutes
afier which the granulcs wors dnod on a paper-lined tray
winch was placed m a 50° C owven for 4 bours and then
allowed to rezuun 10 the oven overmght The dned graomlar
matenal was passed through a # 16 US standard mesh screen
and then was placed in a Pattcrson-Kelley tenn shell blendcr
To tins blender ware added 178 grams of croscarmeliose
sodmm and 9895 grams of Amicel® PH 102 Thess mgre
dionis wore muxed for 10 mmuies afier which 39.5 grams of
magnesum sioarsie which had hcen pasacd through a #4S
US standard mesh screon was added 1o the blender Mining
wumnumldﬁrmlﬂlunulSmml-.Thllhmuhm

on & B, tablet press using toohng 10 prepare
clphl-nhapdhbhh.mlww;hl.ﬂndnu.md
bardnoss of these tablets woro 0.7556 grams, 5.867 mm
(02310 1nch), and 11 4 Kiloponds, respectively The dimn-
tegration time for these tables averaged 100 seconds, and
therr friabihty was 0.265% afier 4 mimmies. Dissolution of
the active mngred:ent 1 900 mL of 0.05 M phosphate buffer
umng USP Appamius 2 cquipped with & padkile (USP 23
procedure) wan 95% after 30 mmutes Thes m Example 4a 10
Thble 1 Examples 4b and 4c were prepared n the same
maoner except thal 1750 gams and only 800 grams of
deiomred waler were used i Examples 4b and 4c respec-
uvely

6
TABLE 1
—Enmmis
& & de
Ingedlens |
Acsixsiomphes o asm
MOC/Na iﬁ 495
L

DR =

1230 1780 800
Coscarmelioss wivm® 178 17 m
Mo | L] ans 10835
Magesmmtt sty »s »s S
Tibist Properies
Avurage weight (guurs) 0.7558 o7 NDF
Thicknes (mm) 5452 5.867 ND
Harduem (Kp) 140 ans ND
Fulnbiliy® (W) 0269 axs ND
Dinulegmtion 100 M ND
Dismintion -] 95 ND

In 1
“Faparnd Ia Bnpls 2
2932, suld by BABF Corporeton

In a stamicss steel Hobart mixer were placed 3040 grams
of ibuprofen and 570 gmms of muocrystallme calluloss
coprocessed with low viscomty sodm slgnate, 85 15
prepaned as descrihed m Example 1 These materials wers
blondad for flve mumites before 1200 grams of dewomaad
walcr was slowly added until all powder was incorporated
into granular particles. Thas grammlatum required 10 munutes
aftor which tho granules wore dricd on & paper-lined tray
which was placed m a 50* C oven for 4 bours and then
aflowed to romam 1n the oven overmght The dried gramular
matonal was passed through a # 16 US standard mesh screen
and then was placed 10 a Patterson-Kelley twan abell blender
To ths blender wero added 205 gams of croscarmalioss
sodum and 1140 grams of Avicel® PH 102. Theso mgre-
dhenis wero mined for 10 mumtes afber winch 45.5 grams of
magoeesom sesrats which had been pamed throngh a #45
US standard mesh screon was added 1o the blendar Mimng
was contmued for an additiomal 5 mumtes. Thas formmlation
wan compreased on a B, tablet press usng toolmg to propare
ceplot-shaped tzblets. The sverage weght, thickness, and
bardnoss of (beso tsblois wore L6580 grams, 5.585 mm
(0.2199 mch), and 2.81 Kiloponds, respectively The dmm-
lognion tume for these tablots averaged 33 soconds, and
theur fnability was 0.30% afier 4 mimits. Dussalubon of (he
active mgrechend 1 900 mL of 0.05 M phosphate buffer
umng USP Appanstus 2 eqaupped with a paddle (USP 23
procedurs) was 85% afior 50 mumics. Thos 1 Exampis 5a m
Tabls 2 Examples 5b and 5c wers prepared In the same
mamner except that only 800 grums of deiomized water was
used m Example 5¢.
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parucics. The were dred on a paper-lined tray
winch was placed 1n & 60° C. oven for 3.5 bours. The dned
gramular matenal was mulled through a D9 mm Co-mill
screen and then was placed 1n 2 Patternon-Kolloy twin shell
blender To thus bisnder was added 120 gramy of croscar-
mellcse sndinm (Ac-Di-Sol). Thess ingredients ware mixad
fior 10 momutes after wiuch 40 grams of magnezmm stearate
whuch had been passod through 2 #30 US standard meah
screen was added (o the blonder Mixing was contimued for
an addinonal 5 mumies Tins formulaton was compressed
on a rotary tablet press (Model 512) using tooling to prepare
caplot-shaped tablets The averasge wught, thackness, and
hardnoms of thass tablets were 0.592 grama, 6.223 mm
(0.245 1ch), and 11 1 Kiloponds, respectively The dmmte
grahon ume for these tshlets averaged 7R2 seconds, and
thear Fraabilily was 1.38% after 4 mmics with cappung of Lthe
tablets. Thw 3 Ixampls 7a 1n Tabls 5. Hxamples 7b, and 7¢
wars prepared m the sume manner using differeni granulat-
1ng ageats. The compositsons of these caplets and the results
are summariesd in Table 5§

TABLE 5
Bmmple
h ™ T

(goxe)  (goom) (pnm)
Ingredients
Acetarriutpben 340 ams pii 7
e Q-P -_— sua

Sadiom sisieis. - -

MOGONa alghmi® — 5004
Delonlmd waine 1250 1250 1350
Croscarmnlloss spdiom® 130 120 120
Miagrenicen steate % o 0
‘Tublat Propartiss
Awemge waigh! (graxm) s am 054
‘Thicknam (mwn) ol 4006 61n
Hardnem (Kp) 11 08 5353
Friahlley* (W) 13 an 59
Dislagotion (mcends) 782 e n”

Avrieal @ FH-101, FMK. Ompomtion, Fhiladsiphis, PA 19103
n Fmmple 1

*Ac—Dr—flal 8, FMC Cupontwn, Philsdalphis, PA 19103
“Prisbillyy menserstasots wesm made aficr 4 mimces

EXAMPLE 8
On & vertical gramulator (Model FMVG-2S Powrex

coprocosed
vaconily sodium algmate, 95 5 prepared by the
mothod described in Example 1 The blade of the
was oparuted at &0 rpm and the chopper at 1592 rpm. Thees
matenals were blended for five tmmtes before appron
mately 1250 grams of delonized water was sprayed inla the
gruulstor at & ruts of 155 gnmsimumite The addition of
water requoed 7 mumica and was followed by contmucd
gnnulation for five mmutes. The granules were drxed on a
papor-bned tray which was placed 1n ¢ 60° C oven for 2 5
bourn. The dred gramular matcnal was passed through a
#16-18 mash acreen and then was placed m a Panerson
Kelley tonn simll blsoder To this blondar were added 187

10

grams of croscarmelloss sodium (Ac-Di-Sol, FMC
Philadelphus, Pa 19103) and 1037.5 grams of
Avical® PH 102 (FMC Corporation, Phuladelphis, Pa
191003) Thess ingrecheats wers mixed for 10 mmutes after
s whuch 412 grams of magneamm stearaie whuch bad been
pamsed through a #30 US standard mash acreen was sdded to
the blender Mixing was comomed for ag addieonsl 5
mumtes. Thas forgmlation was compresssd oa a rotary tablot
pres (Maods] 512) using tooling (o prepare caplel-shaped
10 tablets. The sverage weight, tuckness, and hardness of theso
tablets were 0.765 gram 5 751 mm (02264 inch), and 9 43
Kiloponds, respectively The dmntegraton tume for thess
ablets averaged lesa than 3 mirmtes, and their friability was

032% afier 4 mumtes. Tiis » Example 8a

15 Tho procedure of Bxampls 82 wm followod emactly
subshiuting as the bmder mecrocrystalhne callulose copro-
cmsmed with low vascosuy socium alginase (90:10) propared
by tho mothod of Examiple 1 The wet grapulation of this
material and acctammophen after drymng had « water content

10 of 1.352 wi %, and the wator content of the final muxture
pror Lo compresnon was 22332 wi 9. The weight, tincimess,
and hardness of ihese tabiein weore almost rdontreal to those
prepared in Example 8a, and thewr friability was 0.387%.
Ths is Example 8b.

23  What 1 clazmed.

1 An excipwm composition comprsmg partcles of a
dred aqueous slury ementally of unattrited

conmsting
mucrocrysiathns cellulose weicake and a low viscomily sl

B from: the group coosistmng of low
sodiu and a sodinm, calcium salt complex of low
#ﬁiﬁmmmummwm
bas & viscouty w the range of 40 to 80 cpa.

2 The composition of clagn 1 m winch the slgmate = low

wvisconity sodmm
M SAwpm—lm—éj;&mmmofdml

comprming the sieps of (a) forrung an aqueons shumy of
undired uoatinted mcrocrysialine cclinlose wetcals, (b)
adding the alginate to the stirred shry (c) formung s umfiorm
slury 1 which the microcrysialline celluloss and alginate
4 are umfirmly distributed (d) drying the umfirm slury and
(¢) recovenng the & particulate compasie
4. The composition of claim 1 10 whach the waight ratwo
of microcrystalhne collubose (0 alginate w from 95.5 to
52S

45 3 The compomtion of clum 1 m which the weght o
of mxrocTystalline celluloss o alginate 3 from 955 1o
8515

6 The composityon of cluum 1 m which the algmais w low
viscouty sodmm aignate baving a vescosity i the range of

30 40 to 80 cps and the wwghl b of
colluices 10 algmats = 10 the mnge of 95.5 to 85 1S

7 Agrumlar pharmaceutual compomtion comprasmg the
gruoulstion compaositon of any of clams 1,2, 4, Sor 6 m
admixture with & medianally effectrve amount of a phar-

55 maceubcally active wgrodient.

8. A compressod pharmaceutical tablet comprising the
pharmsceutical compomtion of csum 7 admxtore with a
heally acosptable compatible hunder, duhient,
daniegrant flavonng agent, lnbncaot or muxture theroof
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Titulo de la solicitud "Sistema de liberacién controlada para la droga
ciprofioxacin administrada oralmente una vez al dla "

Como resultado del examen de patentabllidad de la solicitud de patente de
invencién, realizado segun lo establece el articulo 45 de la Declsién 486 de la
Comisibn de la Comunidad Andina, se notifica el siguiente concepto técnico

Documentos estudiados

Para el presente estudio se tuvieron en cuenta el capftulo descriptivo
comprendido en los folios 101 - 168 y el caplitulo relvindicatorio de los folios 169
— 178 de la solicitud

Objeto de la Invencién
El objeto de la presente solicitud de patente de invencidn consiste en

Una formulacién de tabletas para la iberacién controlada que comprende
ciproflioxacin, de 0 1% a 8 0% de un agente de viscosidad (goma xanthan 6
HPMC) y/o un agente de gelificacion (alginato de sodio), 5 0% a 15% de un
agente que genera gas (carbonato 6 bicarbonato) y 3 0% a 15% de un agente
de expansién (PVP) (reivindicaclones 1-20 y 24-37) y llbera més del 50 % de la
droga en menos de 4 horas (reivindicaclones 21-23 y 38-43)

El problema planteado en esta solicitud es la necesidad de una formulacién de
ciprofioxacin que mantenga un nivel sanguineo efectivo, de manera que el
paciente no necesite la administracién de mulitiples dosis durante el dia

Para resolver este problema técnico la solicitud en estudio proporciona la
formulacién de tabletas que comprende ciprofloxacin, un agente de viscosidad
(goma xanthan 6 HPMC) y/o un agente de gelificaclén (alginato de sodio), un
agente que genera gas (carbonato 6 bicarbonato) y un agente de expansion
(PVP)
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El objeto de la Invencién definido antenormente se clasificé de acuerdo con la ﬂ
IPC AB81 K9/48, A61 K9/22, A61 K9/26 A 61 K8/20, A1 K9 714

Tamblén se reivindica pnondad de la Solicltud de Patente de los Estados
Unidos US 08 517 887 de marzo 3 de 2000, con respecto a la cual la fecha de
presentaciéon de la actual solicitud cumple el plazo méxamo permitido

Con respecto a los Art. 28 y 30 de la D 486

El articulo 26 de la Decisién 486 establece “La descripcion deberd divuigar la invencidn de
manera suficcentemente clara y complela pera su comprensin y para que una persona

capacitada en la materia técrica cormespondmente pusda ejecutaria La descripcidn de fa
invencién indicard el nombre de la invencion e incluiré la sigulente informacién

8) ef sector tecnolégico al que se reflere o al cual se aplica la invencitn,

b) la }ecnologla anterior conocida por el solicltante que fuese Ofif para la comprensién y ol
examen de la invencion, y las referencias a los documentos y publicacionss anteriores relativas a
diche tecnologia,

¢) una descripcién de Ia invencién en términos que permitan la comprension del problema
técnico y de la solucién aporiada por la invencion, exponiendo las diferencias y eveniuales

ventajas con respecio a la tecnologla anteriar;
d) une resefia sobre los dibujos, cuando log hubwera,

8) una descripcién de Ia mejor manera conocida por el solcitante para ejecutar o fievar a la
prédctica la invencion, utliizando ejempios y referencias a los dibujos, de ser 6sfos pertinentes, y,

) una indicacién de ia manera en que la invencidn salisface le condicion de ser susceptible de
apircacion indusirial sl effo no fuess evidente de la descripcion o de ia naturalers de la mvencikin

El articulo 30 de la Decislén 488 establece "Las relvindicaciones definirdn la materie que se
desee proleger mediante la patenfe Deben ser claras y concises y esisr enteramente

sustentadas por la descripcidn

Las renindicacones podrédn ser independientes o dependmentes. Una reivindicackin serd
independiente cuando defing la malena que 56 desee proteger sin referencia a oira relvindicacion
antenor Una relvindicacidn serd dependients cuando defina la malena que s¢ desea proleger
refiriéndose & una rewvmndicacion antenor Una reivindicacion que se refiera a dos o mds
relvindicaciones anfenores 86 consxierard una reivindicacion dependiente miultiple®

La descripcién divuiga la Invencidn de manera suficientemente clara y completa
para su comprensién, tal como lo establece el Art 28 de la decisién 486 de la
Comisibn Andina Menciona el sector tecnolégico al que pertenece, los
antecedentes de la técnica, la divulgacion del problema técnico, la solucion
propuesta y la ventaja frente a la tecnologlia antenor

Pero en cuanto a las reivindicaciones 21-23 y 38-43 se observa que no definen
la formulacién, porque mencionan que libera mas del 50 % de la droga en
menos de 4 horas, lo cual no la caractenza Se recuerda que el resultado a
alcanzar no es una caracteristica técnica de la invenclén Las relvindicaciones
deben definir la Invencién por sus caracteristicas esenciales, en este caso por
medio de los componentes que la conforman La invencidén no queda definida
por el resultado a alcanzar (tal como liberar mas del 50 % de la droga en menos
de 4 horas), puesto que lo revindicado incluirfa no sdlo la solucidn propuesta
por el solictante, sino todas las altemnativas presentes o futuras que lleguen a
ese resultado Debe hacerse la commeccidn necesana

Determinacién del Estado de la Técnilca
El articulo 16 de la decisién 488 de la comisin de la Comunidad Andina que establece que “E
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estado de la Micnica comprenderé todo lo que haya sido accesible al publico por una descrpcxin
escrite u oral, utfiizaciéin comercializacién o cualquier ofro medio anfes de la fecha de
presentacion de la solicitud de palents o, en su cas0, de le priorided reconocida

Solo pere el efecto de la determinacién de la novedad, también se consxderaré dentro del estado
de la técnica, el contenido de una solicitud de patente en trdmite ante la oficina nacional
compeients cuya feche de preseniacion o de priordded fuese anterior a la fecha de presentacién
o de prioridad de la solicitud de patente que se esiuviese exeminando, siempre que dicho
contemdo esié incluldo en la solicitud de fecha antenor cuando ella se publique o hublese
transcurrido el plazo previsto en el articulo 40°

Considerando que ia fecha de presentacién de la pnmera solicitud de patente
de la cual se remvindica pnondad es marzo 3 de 2000, se consultaron las bases
de datos y los archivos con que cuenta la entidad con fecha de publicacion
anterior y se encontrd el sigutente documento que anticipa el objeto de esta
solicitud

No Documento Titulo Fecha de
Publicacidn
D1 JP 08 024 859 Medice release sohd | Feb 1, 1994

pharmaceutical preparation of
| e gasinc suspending type sustained
D2 US 5685 323 Microcrystalline cellulose/alginate | Nov 16, 1999

wet granulation excipient/binder

Evaluacién de los requisitos de Patentabllidad

El articulo 14 de la Declsién 488 de la Comisidén de la Comuridad Andina establece que “Los

Palses Miembros oclorgardn patentes para /as invenciones, sean de producto o de procedimientio,
en fodos los campos de la tecnologia, siempre que sean nuevas, tengan nivel inventivo y sean

susceptibles de aphcaciin industrial®

En cumplimiento del articulo 14 de la Decisibn 486, se procedié a evaluar el
cumplimiento de los requisitos de novedad, nivel Inventvo y aplicacién
industrial, con el fin de establecer la patentabilidad de la invencién relvindicada
en la solicitud en estudio

Evaluacién del Nivel inventivo

El articulo 18 de la Declsién 488 de la Comisién de la Comunidad Andina establece que Se
congiderard que una invencion tlene nivel nventivo, 8! para une persona del oficio normaiments
varsada en la maieria tdcnica comespondients, esa invencidn no hublese resultado obvia nd se
hublese derlvado de manera evidente del estado de fa técnice

La formulacién de tabletas para la iberacién controlada que comprende

- Clprofioxacin

- un agente de viscosidad (goma xanthan) y/o un agente de gelficacion
(alginato de sodio)

- un agente que genera gas (carbonato 6 bicarbonato) y

- un agente de expansién (PVP)

se conocla en D1, que es el documento del arte mas cercano, porque menciona

previamente los cuatro componentes de esta solicitud clprofloxacin, un

agente de viscosidad (goma xanthan 6 HPMC) y/o un agente de gelificacion

(alginato de sodio), un agente que genera gas (carbonato 6 bicarbonato) y un

agente de expansién (PVP) La tableta objeto de esta solicitud no parece tener

una ventaja técnica sobre lo ensefiado en D1

El problema planteado en esta solicitud la necesidad de una formulacién de
ciproflioxacin que mantenga un nivel sanguineo efectivo, de manera que el
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paciente no necesite la administracién de multiples dosis durante el dla, se
habia soluclonado en D1, la cual ofrece una tableta que se suspende en el
estdmago y libera la droga graduaimente Ademés D2 contiene el alginato, por
lo cual se considera que para un experto serla obvio combinar estos dos
documentos De manera que el objeto de esta solicitud no tiene nivel nventivo

Lo remindicado tendrfa nivel inventivo s1 presentara propledades sorprendentes
en comparacién con la tableta del estado del arte y resolviera un problema que
no se hublese resuelto en la técnica Se requiere al solicitante el aclarar, si es
que existen, cuales son tales propiedades

Conclusién

En conclusién, los requisitos de patentabllidad de la presente solicitud estén
afectados asl

ttem Documento Relvindicaciones Requisito que afecta
[ _ afectadas _
| D1 JP 08 024 050 1-20 y 24-37 Nivel inventive

D2 US 5085 323 1-20 y 24-37 Nivel inventivo

En cumplimiento del articulo 45 de la Decisidn 486 de la Comisidn de la
Comunidad Andina, se le indica que debe dar respuesta dentro del término de
sesenta dias contados a partir de la fecha de la notificacién de la presente
comunicacién En caso de no dar respuesta al presente requerimiento o si a
pesar de la respuesta subsistieran los Iimpedimentos para la conceslén, se
denegara la patente

Notifiquese el presente oft nforme a lo dispuesto en el numeral 5 2, iteral
@), del capftulo quingb dettitulo pnmero de la Circular Unica No 10 de 2001

CESPEDES DE VERGEL
n de Nuevas Creaciones

El anteno reqluenmlento fue notificado por fijacibn en hsta, de fecha
. 7

CONCEPTO TECNICO EXAMINADOR TECNICO
No 34 Cédigo 202007
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