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15 Cefpodoxime proxetil is an orally administered prodrug which is absorbed
and de-esterified by the intestinal mucosa to release its active metabolite, the
third generation cephalosporin, cefpodoxime. Cefpodoxime is stable towards
hydrolysis by the most commonly found plasmid-mediated $-lactamases. The
drug has a broad spectrum of antibacterial activity, encompassing both gram-
20 negative and gram-positive bacteria while sharing the familiar and relatively
benign tolerability profile of other broad spectrum cephalosporins with regard to
both the incidence and severity of adverse events. Thus, rendering it as an
effective alternative to currently used B-lactams for empirical therapy in a wide
range of community acquired infections in both adult and paediatric patients.
25
However, the therapeutic efficacy of any drug depends to a considerable
extent on the design of its pharmaceutical formulation. It is important that
cephalosporin compounds for oral administration should be in a form which
provides high bioavailability whereby absorption of the antibiotic into the blood
30 stream is maximized and the amount of the antibiotic remaining in the gastro-
intestinal tract is minimized.



The physi co-chem cal attributes and bi o- pharmacol ogi cal characteristics
accounts for the fornulation of a bioavail abl e pharmaceutical conposition.
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One such approach mentioned in the prior art include micronization of an
active principle resulting in improved dissolution characteristics and better
bioavailability. High speed running mills or air-jet mills are used to reduce the
particle size to a range of 5-10 microns of low solubility drugs. However, sizing

20 is not the panacea for all such problems as it is well ascertainable by those
skilled in the formulation development that such grinding methods results in the
tendency of the milled particles to develop electrostatic charges which leads to
agglomeration, impeded flow and poor wetting. These disadvantages at times
negate the very objective of comminution. (Aguiar et. al., J.Pharm. Sci., 1969;

25 56(10):1243).

Other techniques which have been described in the prior art for enhancing
the aqueous solubility of the drug include formation of "inclusion compounds" by
their complexation with solubility enhancers such as cyclodextrins. U.S. Patent

30 No. 5,646,131 relates to a method for enhancing the solubilization of an
insoluble or sparingly soluble drug using cyclodextrin together with a
hydroxycarboxylic or polycarboxylic acid. While such an approach may be

suitable for the low solubility B-lactam antibiotic drugs such as amoxicillin,
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As aforementioned, several pharmaceutical compositions are described in
the reference literature which relate to means to improve absorption and thus
bioavailability profile of drugs. However, as heretofore disclosed, cefpodoxime
proxetil is a highly hydrophobic drug that has a tendency to form a gel in
20 aqueous media which thereby results in slow dissolution and hence poor
bioavailability. It is therefore necessary that the pharmaceutical composition is
formulated such that bridging of molecules to form a gel is prevented and

thereby, the dissolution is improved.

25 Summary of the Invention

It is an objective of the present invention to provide a pharmaceutical
composition for oral administration wherein the formation of gelatinuous mass is
hindered and wettability of cefpodoxime is enhanced thereby ensuring an

30 improved rate of dissolution and better bioavailability.

An additional objective of the present invention is to provide cefpodoxime
proxetil adsorbates which are incorporated in pharmaceutical compositions for

preparing various dosage forms and also the use thereof.



An additional objective of the present invention is to provide cefpodoxine
proxetil adsorbates which are incorporated in pharmaceutical conpositions
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15 composition in solid dosage form may be optionally coated with a rapidly

dissolving water soluble polymer film coat.

Detailed Description of the Invention

20 The present invention is directed to a pharmaceutical composition
exhibiting enhanced dissolution and bioavailability of cefpodoxime proxetil which
is attained through adsorption of the micronized drug on to a pharmaceutical
carrier to form cefpodoxime - carrier adsorbates. By "adsorbed" it is meant that
the drug particles are closely associated with the carrier in clusters but not all the

25  drug particles may actually be in contact with the carrier particle. This is
distinguished from simple mixtures, where the drug particles and the carrier

particles often lie independently in a non-homogenous or homogenous manner.

The fine particle size and surface area of the adsorbed cefpodoxime is
30 critical to the present invention wherein the particle size of the adsorbed drug is
such that the mean patrticle size is less than 30 microns and the distribution of
particle size is such that at least 90% of the patrticles are less than 75 microns
and the surface area is greater than 1.3 m%g. Preferably, the particle size of the

adsorbed drug is such that the mean particle size is less than 20 microns and a



The fine particle size and surface area of the adsorbed cefpodoxinme is 30
critical to the present invention wherein the particle size of the adsorbed
drug is wWOoob/ot1as the nean particle size is |ess than 30peiraBe®e@nd t he
distribution of particle size is such that at |east 90% of the particles
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t oget her r pgtlickserasulingdndmprenachaisseidtior ppddwnet heiles binsaitabilitthe pol yners
whi ch e anenable to 15 the antibacterial therapy utilizing the novel
phar maceuti cal conposition of the present invention include any of those

suitabl e for orghcasbmpositicribtesrding® thé yesgrtiihventionl gomepridesrari ng t he
pharmaceutical carrier in accordance with this __invention is any such
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the phar mageiddrt fvention include any of those suitable for oral administration. The
hydrophilic polymer forming the pharmaceutical carrier in accordance with this
invention is any such polymer that is non-toxic, swells upon imbibition of water
and provides for improved dissolution of cefpodoxime. The hydrophilicity of
20 these polymers facilitate the drug-carrier adsorbate to swell upon ingress of
water and thereby hinder the formation of gelatinous mass. These hydrophilic
polymers may be used individually or in combination. Examples of polymers
suitable for this invention include the polymers well known in the pharmaceutical
art and may be selecied from the group comprising cellulose ethers such as
25  hydroxypropyl methylcelluloses of different grades, hydroxypropyl cellulose of
different grades, hydroxyethyl cellulose, methyl cellulose, hydroxypropyl
ethylcellulose, hydroxyethyl methylcellulose, carboxymethyl cellulose, calcium
carboxymethyl cellulose, sodium carboxymethyl cellulose, hydroxycellulose and
the like; acrylic polymers such as Eudragit RS 30D, Eudragit RL 30D, Eudragit
30 NE 30 D, Eudragit RSPO, polyacrylic polymers such as available under the
brand name carbopol; natural gums as xanthan gum, karaya gum, locust bean
gum, sodium alginate, alginic acid, guar gum, gelan gum, gum arabic,
tragacanth, carrageenan, pectin, agar and the like.
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According to the present invention, the compositions may contain a

20 swelling agent from the class of compounds commonly known as
superdisintegrants which absorb large amounts of fluid to swell significantly and
the swelling pressure so generated causes the hydrated gelatinous layers to
consequently disintegrate even prior to its formation. Examples of swelling
agents that may be used in the present invention include cross-linked

25  polyvinylpyrrolidone, cross-linked carboxymethyl cellulose sodium, sodium
starch glycolate, and the like. The swelling agent may be present in an amount
from about 3% to about 6%, by weight of the total weight of the composition.

Optionally, there may also be incorporated into the pharmaceutical
30 composition of the present invention other conventional pharmaceutically
acceptable adjuvants known in the art of formulation development. The present
invention is not to be construed as being limited to any particular excipient or
class of pharmaceutical excipients. The adjuvants selected should be such that

there is no interaction which would substantially reduce the pharmaceutical
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According to the present invention the pharmaceutical composition may
be prepared either in the form of pellets, beads, granules, tablets, dry syrup,
suspension and capsules.
20
In those embodiments of the present invention wherein the
pharmaceutical composition is in the form of solid dosage form, it may contain in
addition to the above ingredients, pharmaceutical grade magnesium stearate or
stearic acid, and the like as glidant, talc and the like as an anti-adherent and

25 silicon dioxide or hydrogenated vegetable oil, and the like as a lubricant.

The pharmaceutical composition in accordance to the present invention
may be optionally coated with a rapidly dissolving water soluble film coat. The
examples of water soluble polymers include hydroxypropyl methylcellulose,

30 hyroxypropyl cellulose, and the like. The solid unit dosage form in accordance
with the present invention may be coated to a weight build-up of about 1% to
about 10% by weight, preferably from about 1% to about 4% by weight, of the
total weight of the composition.
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buffering agents, sodium benzoate and 5 the |ike as preservative, coll oidal

S A P OBl

si et hi cothammbédiieal corapasitionts inahgifogn af eapsulenidstge forn, theicdpsulend t he
| i ke as colouring agents. 10 In those enbodi nents_of the rgresent i nvention

wher ei n t hehelpmayhecela Nagl gelsHp &Sia $Ehoelatin fyre eFuidhermgres HigscARSURS age
form the gaps l;W ' | ’ gelatin type.
Furt her nor e, tﬁcge%%%gﬁt}reh n@gﬁo‘ﬁl ng?tg'?@%lllgrggﬁghdé‘yo%?g?)oe;g%édﬁet hyl cel | ul ose
may al so be used. 15 Cef podoxinme proxetil is subjected to m cronization
using mlling agp?raéus - . . o . -

15 efpodoxime proxetil is subjected to micronization using milling apparatus

whereby it is reduced to a very fine powder due to attrition of the particles by
collisions between particles and between particles and machine surfaces. Its
micronization may be advantageously carried out in an accelerated air-jet mill
wherein collision of drug pariicles with each other under a high pressure stream

20 of air causes reduction of particle size and increases the specific surface area of
the material, manifold. The period of milling may vary depending on the size of
the mill, the velocity of the air, the type of feed material and the quantity of feed
material. The effects of these variables are well known in the art and the present
invention may be worked over a range of these variables. However, the

25 comminution operation may be carried out until the powder obtained is such that
the mean particle size is less than 30 microns and a particle size distribution
such that at least 90% of the particles are less than 75 microns and the surface

area is greater than 1.3m?/g.

30 In accordance with the present invention, the micronized drug is loaded
onto the pharmaceutical carrier under the direct, high velocity collision force, that
is, adsorption through impaction. For the purpose, any suitable apparatus that
utilizes the crushing action under force between two surfaces, may be employed.

Accordingly, milling machines that work on substantially the same principle may



whereby it is reduced to a very fine powder due to attrition of the
particles by collisions between particles and between particles and

machi ne swoflaoe®43 [ts mcroni zati on nmay be advant ageous| PCTABO/@E020uUt |1 N
an accelerated air-jet mll wherein collision of drug particles with each
ot her undehea h|g ressur strea 20 of .air, causes reduct article

cize and | 3B6Eshr P deaehiRenirGIude Ya i BRkeR of RIS g,
The per i odygf |'J.wa@no BV AERSAH O IR, BB, oyl Lne

velocity o e air, type 0 material an vanti'ty of feed
mat eri al . EOmnmhumg mlltbfand hies bkeva b thig preferred amibodimendrofithe imwendion, and t he

t t bl Ho
Phe 58" confhihaueoAs SotanuER0 S5 vb % barl B onfacd donoutaion Radbe SSat neu
is suchs thathe piriheum@@nopafatnbﬁlcﬂtﬁnsmnl@ohéw hig{:ﬁﬂel@@ityﬂn@rﬁém&)eﬁndeﬁ particle
size distribution such that at |east 90% of articles are less than 75

m crons antRRidly royingdemmetsamosintaceon @rrotm@ndlthsm@vcberegwamla%cAsdaﬁce

ohar mmceut e BB drffiar{ e Ve R, Gitlebriias Uity oR0bEH Brde.
that is, afsesamkl aletdrivs ipadiapicraed byahetsaendUTRRSBad& e arcugtwblll en
apparatus that utilizes the crushi ng action under force between two

surfaces, Hajheneardapihafsarranidedheriingrepsein sHfage A and Hettraweliabiiton

subst I a 7

used. Ehé %? ﬁd}ﬂﬁp&lh(%”'%}% r?glso\éfa"gﬂn%g \%ﬁ %Mrjr@%gino%% 7ot gfi ng
ball ml I the milhthespeed af kotatldam ofthdmmn shaftyayperof fadd matesial andmi | 1,
gyratorym nuting m_l| Pdth(ﬁllke In the pre rred. e odi nent

07" The. T nv BHEN O It Rl H Nes RSN INGSHg aREPIES ATVl FEaI N5 i
configurat PHB.tﬂ@}h\}é‘?\tlHﬁ‘?ﬁa Be W&ke4 ngtglrEn | ngﬁﬁrs@t\)a‘i’l'ébfgs this mll is one

of high-velocity 1 npact ween rapi ammer s nounted on a rotor
and the powdered partlcles As the hanmer hlts the drug and the carr|er

blend artlcle he, drug oaded o to, the carrier due.to
i npact 'Yener at e Cfmt%ﬁ}?epf%?ﬁPL'HV‘éaw the p&?UBaQ\%LI'atIC%ﬁommsit'ﬁQ |%ar rier
that warr aEFedﬂeh‘éél 'Bgrbléﬂﬁhg%‘éﬁaddbxﬁHéfc%‘Pﬁ’elaéd%%r@ﬁ@sQﬁfht SharmPddeaiithlyy y 10 and
di ssolutio rofil The period of | oading may vary dependi ng on t'he size
of acceptable adjuvants such as fillers, inert diluents, and the like. The blend is
directly compressed into tablets or may be filled into capsules or bottles as dry
syrup. Alternatively, the pharmaceutical composition is prepared by blending the
20 aforementioned ingredients with cefpodoxime-carrier adsorbates. The blend is
roll compacted and then sized to obtain granules. The granules may be filled
into capsules or bottles as dry syrup or compressed into tablets. Alternatively,
the pharmaceutical composition is prepared by blending cefpodoxime-carrier
adsorbates with above mentioned ingredients and granulating the same with a
25  solution of binder. The granules so obtained are dried, sized and may be filled

into capsules or bottles as dry syrup or compressed into tablets.

In those embodiments of the present invention wherein the foregoing
.composition is in the form of spherical pellets or beads, the art of producing such
30 dosage forms by extrusion and spheronisation techniques or techniques based
on high shear granulation or fludized bed techniques may be used. Single unit
pellets can be produced on industrial scale using lozenge and troches cutting

machines.



the mll, the speed of rotation of the main shaft, type of feed materi al
and quantity of feed material. The effects of these variables are well
known i n wb@2@61943 and the invention may be worked over a ramgBoxfosichese
vari abl es. 15 According to the present invention, the pharnaceuti cal
conposition is repared by bl endi ng cef podoxine-carrier adsorbates with
phar maceuti cal | eé@@@’tﬁ‘f‘g X@MRIPS ey il sinate dig inveption andare Qﬂtlt?.lgﬁts, and
the Iike. I i Snivi Ol HHRC AR i ; iBlSe Ak : filled
into capsugg'gs@&ﬂg?thﬁ]eltg?ba{sh%dédﬁesyr u%&aﬁfg%ﬂruggteﬁ@/@wqt%g S r lr?g\geuti cal
conposi t i oaboge prepaieddribgr bhaerdiarglinghef e presertnivwentmreand agraedlirenots wi t h

cef podoxi ng-carri er ,adsorbates. The bl conpacted and then sized
e i

nd | roll ..
to obtain Riacess fqIepRIRG) Cﬂwoﬁg'of‘iqfI?@%I'nVPH{'Sn'capsuI es or bottles as
dry syrgip or conpressed into tablets. Alternatively, the pharnmaceuti cal
conposition is prepared by blending cef podoxi ne-carrier adsorbates with
above nentioned ingredients and gr alRXAMPAE 1he sane with a 25 sol ution of

bi nder. The grangul es so obhtai.ned are drie ized. a illed into
capsul es or bott &ewa@ﬁgﬁ}ﬁﬁﬁsg?e Bﬁ?ﬁpg@é’éﬂﬁ?&%{h%af%t@ea{ahl%tﬁos_e _
enbodi ment @smp rhitPorzEd @Btive Mepadient m?’r@hmﬁmvﬁa@rm@l Adthegsropessingon i s
in the formof spherical pellets or beads, the art of producing such 30
dosage f or techmjquscior (ke erepaiatieppbewhieraulation. eEhe phaeBaeguticét hni ques based
on hi gh, sh ranul.at ol i zed bed techni ques nmay be used. Single
uni t el | g?@pggﬁggéggﬁ\%&u@e%{d&%qi ndustrial scale using | ozenge and troches
cutting machines. 9 WO 02/067943 PCT/ 1 B02/ 00602 The foll ow ng exanpl es

further illustrate this invention and_are not to be construed as limting
the scope but read in conjunction wi t Tl descr | ption above, provide

process or prepari ng TRSTBSRE: t1on of the | nvent; GO EXAVPLE 1 Thi s
exanpl e i | QegpoddepetPoxptiesent invention in{the formoofoa tablefs
Calcium carboxymethyl cellulose 42.07
Lactose 3.64
Hydroxypropy! cellulose, low viscosity 1.64
Sodium Lauryl Sulphate 2.05
Magnesium Stearate 0.82

Cefpodoxime proxetil was micronized using fluid energy mill with a
15 compressed air pressure of about 5 PSIG and the particle size distribution was
achieved such that about 90% of the particles are less than 50 microns and

having a surface area of about 5.55m?/g.

Micronized cefpodoxime proxetil was blended with calcium carboxymethyl
20 cellulose and sodium lauryl sulphate and sifted through a sieve (British Standard
Sieve (BSS) 25; 600 um). The blend was passed through a comminuting mill
using 1.0 mm screen and impact forward configuration at high speed. Lactose
and hydroxypropyl cellulose (low viscosity) were sieved through 600 um mesh
and mixed with the milled blend in a non-shear blender (octagonal blender). The
25 blend so obtained was dry granulated by compaction. The compacts were sized
through 710 um mesh (British Standard Sieve (BSS) 22) to obtain granules. The

10



using mcroni zed active ingredient. Dry granul ation was used as the
processing technique for the preparation of oral formulation. The

phar maceuwDaio670@3 conposition is given in Table 1. Tabl e PCrngex@sents %w w
Cef podoxi ne- Proxetil 49.79 Cal cium'carboxynethyl cellul ose 42. 07 Lact ose
3.64 Hydroxypropyl, cellul ose, | ow viscosit um Laur Sul phat e

Qdi
2.05 Magné egrarapeigsaveredlgnd ewtﬁﬁ%&nﬁu%r%ﬁ%rﬁ@? edityp %HSI&SI ng
fluid ener 0 S | G and t he
part ol o s b @537 43985 R flosh) briBt & idibﬁze%%ﬁﬁﬁbﬁfa% e
particles are |l ess than 50 m crons and having a surface area of about
5.55n2/g. Mcronized cefpodoxi ne proxetil was blended with c

car boxymet hyl  Jdedablels viese foied & drrgiralgase in 8PG mak of %”%EP%@EE’% Piough a
d

f Ihre\cl)ﬁgélgsgl tgg(?rpns[ﬁg%@ﬁra%plaféﬁ!% \&%ﬁéga%p%%geég\?saw IEthact §mg?§%e

confi gurat mwdlalwehe g;ierlsdmdy V\utmrmn andmp)ebgrdpmmeipgallycmhalyﬂe:mbr( | ow

"2 non’ SREHOUSKETREAIGSE PGS V1ol BR AEPIURASbltE A ahep BFRigd was

dry granul ated by conpaction. The conpacts were sized through 710 pm nesh
(British Standard Sieve (BSS) 22) to obtain granules. The 10 WD 02/067943
PCT/ 1 B02/ 00602 sized granul es were biTad@ with rragne5| um st earate (sieved

t hr ough Brtish—Standard—Seve—(BSSy—44—355——+mresh)—pri+or
conpressi on i nto Tiwe MEnutes) t abl etls mﬁumulabve@wgenﬁﬁe@qw@a@e inh 900

m of gl yEi ne buffer of pH 5 3.0 usjng USP apparr@leasetl wi t h paddl e speed
at 75 rpm{_ The sanpresﬂg'r the mnedia were peri odi caéég W thdrawn an
spectrophqtonetrically analyzed for :

101.7
30 104.3

10
EXAMPLE 2
This example illustrates the process for the preparation of dry syrup of
cefpodoxime proxetil. The pharmaceutical composition is given in Table 3.

Table 3
Ingredients Quantity (mg/5ml)
Cefpodoxime Proxetil 68.46
Microcrystalline cellulose and carboxymethyl 25.00
cellulose sodium (Avidel RC-591)
Hydroxypropyl cellulose, low viscosity 20.00
Croscarmellose sodium 143.50
Lactose 6.54
Citric acid 6.00
Sodium citrate 0.70
Sodium benzoate 10.00
Colloidal silicon dioxide 16.25
Carrageenan 6.00
Sucrose 2669.80
Flavours Quantity sufficient
Colouring agent Quantity sufficient

11



cef podoxi me content at 259 nm The dissolution results are given in Table
2. Table 2 Tinme (Mnutes) Cunul ative percent cefpodoxinme released 10 88.8
20 101. 7 wB0200%48 10 EXAMPLE 2 This exanpl e illustratesPChaBgrmeess for
the preparation of dry syrup of cefpodoxinme proxetil. The pharnaceuti cal

ol podoxi o P oleHRaMBPrONp M PEraTIPeAGSIE 1 GOSN a3 BBy
Viscosi ty SCTETPR Lo MieRH Lol R AN BInaB R A& 7T aci d
6. 00 Sodi oroscatmel@sdsgdiumSedprovebsed aicrectyGidliine Celllloselandsi | i con di oxi de
Coi our ng. GBS YU BEPROGIER AR A BT S SR IR AR Bd guah
Cef podaxi Mg gp\X@ritlshV@@nBhfd SRVEBSSY 259 6Dbhidréis! Theblehd dsdessteldbed
through comminuting mill using 1.0 mm screen and impact forward configuration
at high speed. Dried sucrose and colouring agent were sieved through 600 um
mesh (British Standard Sieve (BSS) 25) and 150 um mesh (British Standard
Sieve (BSS) 100), respectively. Citric acid, sodium citrate, colloidal silicon
10  dioxide and sodium benzoate were sieved through 710 um mesh (British
Standard Sieve (BSS) 22) and blended with a portion of dried sucrose and ferric
oxide. This mixture was also passed through the comminuting mill. Lactose,
flavours and carrageenan were sieved through 710 microns mesh and blended
with the aforementioned milled blends and remaining sucrose in geometric

15  serial dilutions in a non-shear blender prior to its filling in bottles.

The suspension blend was characterized for drug release in glycine buffer

as described in Example 1 and the dissolution resuits are recorded in Table 4.

20 Table 4
Time (Minutes) Cumulative percent
cefpodoxime released
10 102.0
20 104.0
30 104.0
EXAMPLE 3

The example illustrates the process for the preparation of suspension

dosage form of cefpodoxime proxetil having a composition as given in Table 5.

12



in Exanple 1. M croni zed cef podoxi me proxetil

was bl ended with dried

croscarnel | ose sodi um coprocessed mcrocrystalline cellul ose and

car boxynmewlyok/o6mh3 ul ose sodi um and hydr oxypr opyl
through 5 a sieve (British Standard Si eve (BSS) 25; 600 m crons).
using 1.0 mm screen and inpact forward
at high speed. Dried sucrose and col ouri ng agent were sieved

was passe

configuration

d through comm nuting m ||

cel | ul os@candoxiobezed
The

through 600 m nesh (British Standardrgygve (BSS) 25) and 150 m nesh

bl end

(British Standard Sieve (BSS) 100), respectively. Ctric acid, sodium
citrate, icolloidal sillngeedig¢fitsli oxi de and sjodi um Qeandidy ¢mgfBmal)si eved
through 719-—mnesh (British—Standard-Sieve (BSS)—22)> and-blended—with a
portion ofCeiPosaxme Fsdethng ferric oxide.| This mxt uP&4flas al so pasked
t hrough ti ] ' 1 ffavours and eenan wWere
si eved thm%%%%m g%%@sééﬁéos‘}ﬁ%ggr??@f ended with the aforenentioned jrilled
bl ends andCrozeaimeligsessadiose in geonetric 15 serial diR0O0Oons in a
non- shear j j - j : j nd was
char act er[i9¥&0F®r drug rel ease in glycine buffer as 88%¢Sfbed in Exapple 1
and t he dirssot:ptl Itsare Tecorded TN Tabte 4. — 30 /@bt e 4—Trme
(M nut es) %%ﬁ%?ﬂggﬁ@%nt cef podoxi ne rlel eased 102%99?0 20 104.0 30
104. 0 EXANBiyic 3cilhe exanple illustrates the] process fors.othe preparatipn of
suspensi dncagp formof hpfpndnyinn prnxprJ haMLng_a_ggnpgsLLLgn_ S
gi ven in [13@dignsCitraley WO 02/ 067943 PCT/ | BO2J 00602 Tabl®78 | ngr edi entE1
Quantity (%%tﬁg}])Gugef podoxineProxeti— 68746 9.00
Colloidal Silicon Dioxide 16.25
Sodium Benzoate 10.00
Flavours Quantity sulfficient
Colouring agent Quantity sufficient
Cefpodoxime proXetil was micronized using fluid energy mill as disclosed
5 in Example 1. Croscarmellose sodium, hydroxypropyl cellulose and a portion of
dried sucrose were sieved through 710 um mesh (British Standard Sieve (BSS)
22) and blended in a high shear mixer. The blend was granulated with
simethicone emulsion and dried to obtain granules. Micronized cefpodoxime
proxetil, sodium benzoate, citric acid, sodium citrate, colloidal silicon dioxide,
10 xanthan gum, flavours and granular carrier prepared above were sifted through a
600 microns mesh (British Standard Sieve (BSS) 25) and blended with colour
(sieved through British Standard Sieve (BSS) 100, 150 microns). This blend was
passed through comminuting mill using 1.0 mm screen and impact forward
configuration at high speed. The material so obtained was blended with the
15  remaining sucrose in geometric serial dilutions in a non-shear blender prior to its
filling in the bottles.
The granular suspension was characterized for drug release as disclosed
in Example 1 and the dissolution profile is tabulated in Table 6.
20
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Hydr oxypropyl cellul ose, |ow viscosity 20.00 Croscarnellose sodi um 20. 00
Sucrose 2814.34 Sinethicone enulsion 25.00 Citric acid 6.00 Sodi um
citrate OwWd®2/0xams han Gum 9.00 Colloidal Silicon D oxi dePC@é/IB&/008di um
Benzoate 10.00 Flavours Quantity sufficient Colouring agent Quantity
sufficient Cefpodoxinme proxetil was mcronized using fluid energy mll as
disclosed 5 in Exanple 1. Croscarnel T@dde 8odi um hydr oxypropyl cell ul ose
and a port{iom of grieg _SUCI03€ Were 3ieved through 710 . gm negn _(Britijsh

St andard $i eve (Bg[ ectyﬁf'“ bl ended iﬁ“H?@th"éﬂﬁﬁe%%?épg’a?ﬁ Bl end was
granul ated with sinethicone enul sion and dried t82%6868Fn granul es.
M croni zed cef podoxi meqgproxetil, sodium benzoate, gy f4ic acid, sodiym
citrate, ¢olloidal—siticondioxi-de—310—xanthan—gum—Haveurs—and—gradul ar
carrier prepared above2@ere sifted through a 600 #ADédons nesh (Briti|sh
St andard Hireve (BSS) 218 and blrended|w t h col our Q%%%eﬁthrough Brijtish
Standard bieve (BSS) 1 150 m QI’OH‘J‘L This bl end Wa¥~ passed thraough
commnuting mll using 1.0 nmm screen and inpact forward configuration at

hi gh speed. The material so obtai neﬁmpg_l[_ﬁgded with the 15 remaining
sucrose in geonetric serial dilutio [ n-shear blender prior to its
filling in the bpidbesmplEfusfass s plasshtveffioNasiheTeracieabied for drug
rel ease as disclosed in Exanple 1 and the dissolution profile is tabul ated
in Tabl® ewhereinavei@repreépnigusestas o2 powessingitehriqge. The

pharmaceutical composition is given in Table 7.

Table 7

Ingredients Yow/w
Cefpodoxime Proxetil 43.47
Calcium carboxymethyl cellulose 47.08
Lactose 3.33
Calcium carbonate 2.00
Hydroxypropyl cellulose, low viscosity 1.50
Sodium Lauryl Sulphate 1.88
Magnesium Stearate 0.75

10 Cefpodoxime proxetil was sized using fluid energy mill as described in

Example 1. Micronized cefpodoxime proxetil was blended with calcium
carboxymethyl cellulose, lactose, calcium carbonate and sodium lauryl sulphéte
and sieved through 710 um mesh (British Standard Sieve (BSS) 22). The blend
so obtained was granulated with the solution of hydroxypropyl cellulose in water.

15  The granules were dried and passed through 710 um mesh. The sized granules
were blended with magnesium stearate, previously sieved through 355 pm mesh
(British Standard Sieve (BSS) 44) and compressed into tablets.

The tablets were tested for dissolution profile as disclosed in Example 1
20  and the resulis are recorded in Table 8.

14



Time (Mnutes) Cunul ative percent cefpodoxine released 10 99.43 20
104.45 30 104.26 EXAMPLE 4 This exanple illustrates the present invention
in the fowmoefewabl ets 5 wherein wet granul ation i s usedPa3/1Bi0pI20cessi ng
techni que. The pharnmaceutical conposition is given in Table 7. Table 7

I ngredients %V w Cefpodoxi ne Proxeti 4i¢ 47 Cal ci um car boxynet hyl
cellulose 47.08 Lactose 3.33 Calciu Bonate 2.00 Hydr oxypr opyl

cel lul ose TOW Vi gL O3l LY. 1,00 Sodi Cauryi phate 1.8 nesi ym
St ear at e QB. 75 10 ?’ﬁo@éﬁuﬁ%éapr oxet i | \Agé"%'i‘lfﬁa'e&‘?rﬁ n Jﬁf&?cﬁ?gp&y hill as
described|in_Exanple 1. M cronized cpfpodoxi me pfe%@%¢9 was bl ended with
cal cium c¢apboxymet hyl cellul ose, |acfose, calciumggybonate and sogi um

| auryl sul-phate—and—sievedthrough—1to0—gm-resh—{(BHtsh—Standard-—St eve
(BSS) 22))20he blend so obtained was| granul ated with8the sol ution of
hydr oxypr 0 él CceltTulose in water. I5 [The granules dried and passed
t hrough 7 nmesh. The sized granulesl were bl ende h magnesium
stearate, previously sieved through 355 gmnesh (British Standard Sieve
(BSS) 44) and conpressed into tablets. The tablets were tested for

di ssol ution profWhile i gresansseventionERasiieenideswibedding irsmsesiits spgciic

recorded i gmirRfifefits, toridl MddifidibhsPard |3/ Avill be apparent to those
5 skilled in the art and are intended to be included within the scope of the present
invention.
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Table 8 Tinme (M nutes) Cunul ative percent cefpodoxinme released 10 50.4
20 79.8 30 89.9 Wiile the present invention has been described in terns of
its speciwD®2/o0embddi nents, certain nodifications and equi walrarozooes | be
apparent to those 5 skilled in the art and are intended to be included
within the scg);oe of the present invention. 15 WD 02/067943 PCT/|B02/00602
VE CLAI M M:raceuti cal conposition for oral adm nistration which
conprises pharmaceutically effective amount of cefpodoxinme proxetil
adsorbed on to a pharmaceutical carrier wherein the cefpodoxi ne proxetil
has a neanf. paerhamcmxtioal d:cmrspoa;iﬁannfcﬁmrai a:dmhlﬂsteatid)rawbiahtdommmseisze

di stribution suc t..90% o rticles are.|ess

i or ons and t he pearmageutiaty SBeye amaunt ohafiPetetis pitsil §irbsd b3
pharmaceuti cal  gQiRRfiddePlcAGH? e Wiefein HEadduhRTEhdxErhas g mestoxi me
proxetil has a mean particle size of |less than 20 mcrons and a particle
si ze distributi partinle sizereftless thagma3 n@@%lefandraep@ﬁucta siredligiribuliarssuch han 50

ohr ammceat i cal AL o0 Aok IEPATEES ARIRs e fisrornett e sutegt i cal

carrier is a hydreply dicatdtahufena nf/g. The pharmaceutical conposition
according to claim3 wherein the hydroph| lic polymer is a cellulose ether,

acrylic polyner, natural gum and mxtures thereof. 5. The pharnaceuti cal
conpositionp ac I sel ected
from t he g%Ou ?@%ﬁ%rfn%&%%ﬂb%‘yg) ot Fﬁdrpa{;&q’dm@etb él'élﬂ?"? V\%é}gfn tha

cefpodoxime proxetil has a mean particle size of less than 20 microns and

a particle size distribution such that at least 90% of the particles are less

than 50 microns and the surface area is greater than 3.0 m?/g.

3. The phramaceutical composition according to claim 1 wherein the

pharmaceutical carrier is a hydrophilic polymér.

4. The pharmaceutical composition according to claim 3 wherein the
hydrophilic polymer is a cellulose ether, acrylic polymer, natural gum, and
mixtures thereof.

5. The pharmaceutical composition according to claim 4 wherein the
cellulose ether is selected from the group consisting of hydroxypropyl
cellulose, hydroxypropyl methylcellulose, hydroxyethyl cellulose,
methylcellulose, hydroxyethyl rhethylcellulose, hydroxypropyl
ethylcellulose, carboxymethyl cellulose, calcium carboxymethyl cellulose,
sodium carboxymethyl! cellulose hydroxycellulose, and mixtures thereof.

6. The pharmaceutical composition according to claim 4 wherein the acrylic
polymer is selected from the group consisting of methacrylates,
polyacrylate copolymers, and mixtures thereof.

7. The pharmaceutical composition according to claim 4 wherein the natural

gum is selected from the group consisting of xanthan gum, karaya gum,

16



cel l ul ose, hydroxypropyl nethylcellul ose, hydroxyethyl cellul ose,

nmet hyl cel | ul ose, hydroxyet hyl nethyl cell ul ose, hydroxypropyl

et hyl cel I wbag@¢79¢mr boxynet hyl cel | ul ose, cal ci um car boxynmPCagBox@bo2ul ose,
sodi um car boxynet hyl cel |l ul ose hydroxycel | ul ose, and m xtures thereof. 6.
The pharmaceuti iqal con‘gosi tion according to claim4 wherein the acrylic
pol ymer is sel ecQ@§t PPBMAYRR %%%&%@c%gp%%f"‘ aEbiadradaspa,

pol yacrylate COBﬁméggért%%n,%tiﬂ éb%mﬁi%{c‘ﬁ?fsod?um I anéé‘”aﬁB‘?ﬁRfdréé"

conposi tion accor In the natural®™ gumis selected from
t he group consi $héregf.of xant han gum karaya gum 16 WD 02/ 067943
PCT/ 1 B0O2/ 00602 | ocust bean gum guar gum gelan gum gum ar abi c,
tragacanth, carrageenan, pectin, agar, alginic acid, sodiumalginate, and

m xtures gher eqhe gharkitReDhedITRFPELICH asDTRIRG ticRImAf WHeieiAGhe0 claim 1
wherein the polyner conprises about 1 %to about 60% by wei ght of said
conposi tion. 9polpmeentemptsesabesl 1% dorpbeut Q% Ricweight ofsaid aarapesition.
wherein the polymer conprises about 1 %to about 50% by wei ght of said
conposition. 10. The pharnaceutical conposition according to claim1

wher ei n t hg, phahegstuiaealticaroonpoditior Asjordiparbickm & wharéiagheact i ve
agent. 11. The pharnaceutical conposition according to claim 10 wherein the

surface active R9bfRencOrgRIITRS APl ITmie RBOHT &R RIS oh §aldicosprRsitiaN- aur yI
sul phat e, pol yoxyet hyl ene- pol yoxypr opyl ene copol yners, pol ysorbates,

sorbitan esters, and m xtures thereof. 12. 'The pharmaceutical conposition
accordi ng t0. cl dhe ghashrerceuticailvonspositioreacartingdo afent 1 edrpeintks about 1 %

to about 5% by V\ﬁi ht of ,S?I d . caonposition, 13. ;%e@ﬁphar, maceut i cal
conposi ti on acc8naIMgceical sarref f FGOMRIRES & BWHRRS Brbe 899 conpri ses
swel | ing agents. 14. The pharmaceutical conposition according to claim13

wherein the
11.  The pharmaceutical composition according to claim 10 wherein the

surface active agent is selected from the group consisting of sodium lauryl
sulphate, polyoxyethylene-polyoxypropylene copolymers, polysorbates,
sorbitan esters, and mixtures thereof.

12.  'The pharmaceutical composition according to claim 1 wherein the surface
active agent comprises about 1% to about 5% by weight of said
composition.

13.  The pharmaceutical composition according to claim 1 wherein the

composition also comprises swelling agents.

14.  The pharmaceutical composition according to claim 13 wherein the

swelling agent comprises a superdisintegrant.

15.  The pharmaceutical composition according to claim 14 wherein the
swelling agent is selected from the group consisting of cross-linked
polyvinyl pyrrolidone, cross-linked sodium carboxymethyl cellulose,

sodium starch glycolate, and mixtures thereof.
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swel l'ing agent conprises a superdisintegrant. 15. The pharnaceuti cal
conposition according to claim 14 wherein the swelling agent is selected
from t he yomepem™ansi sting of cross-linked polyvinyl pyrr®CrdBoeo6o2
cross-|inked sodi um car boxynet hyl cellul ose, sodiumstarch glycolate, and

m xtures thereo 17 WO 02/Q67943 PCT/ 1 B02/ 00602 6. The pharpaceuti cal
conposi ti oﬂgaccfcﬂnﬁiM@VWCEPB?%OPWI"[@%&QQ% 8@ IC’#}*\@' h g‘r‘%’fe'eéﬁ%ri ses about

3%t bout 6% ' f ' b/t § o tical
0 abou e%’gﬁﬁ“&%@”@ﬁg,ﬁﬁé#%%@%% !hooéboujt%/oﬁ Svél ﬁ¥ ﬂfﬁ&l Ica

conposition acco wherein the conpositio er conprises
a diluent. 18. Thmposidiomaceuti cal conposition according to any one of the
preceding clains wherein the conposition is being fornmed into a physi cal
form selected fromthe group consisting of pellets, beads, granules,

tablets, dyy, S%BR)ha?H%@Uﬁéél%oﬁ%sﬁMﬁdiné%_c'l%hﬁh PhdcrEaens i cal
conposition according to claim 18 wherein the Solid dosage formfurther

conpri ses bi ndecpmgiositiomtfurthat comptisesaudiluenbri cant, and mi xtures thereof.
20. The pharmaceuti cal conposition according to claim 18 wherein the tablet
dosage form further conprises coating with a fast dissolving filmof a

wat er sol uhBe pahgmEHarmabeulibd dORFIoTRRAIAIRAHINGABRATI dricosr tAegResedifgt O

claim 18 wherein the dry syrup or suspension dosagé formfurther conprises

buf f eri ng agent claipsawkarei iheccoraprsittarkismping éarmedsinipa miiyaigahipsm |

phar maceut ol Spsgel TP G BERRasHRERL oS %%ﬁrs(‘i{gﬁ%%%&r@g%ésm Ysne |

is made of gel akiup, Budponsion apdlcapetley| cel | ul ose or starch. 1

19.  The pharmaceutical composition according to claim 18 wherein the solid
dosage form further comprises binder, glidant, anti-adherent, lubricant,
and mixtures thereof.

20. The pharmaceutical composition according to claim 18 wherein the tablet
dosage form further comprises coating with a fast dissolving film of a
water soluble polymer.

21.  The pharmaceutical composition according to claim 18 wherein the dry
syrup or suspension dosage form further comprises buffering agent,
preservative, anticaking agent, suspending agent, antifoaming agent,
colouring agent flavour, and mixtures thereof.

22.  The pharmaceutical composition according to claim 18 wherein the

capsule shell is made of gelatin, hydroxypropyl methylcellulose or starch.
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