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"The so-cal |l ed beadl eggirave excell ent resistance to disintegration at pH

| ess than 3 but have excellent drug rel ease properties at pH greater than
4.5. A novel nethod of naking said pharmaceutical conposition is also
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4,794, 001). Most rﬁ@?Ye mepd ﬁ\? p%%&?% pica] sopine E'BPd%F %t pH 5.5
35 and above, wiistiogesti num sol ubi lity rates at pHs greater than 6.5.
Numer ous enjsric coated andl or extended rel ease pharmaceutical conpositions
and t he nethods of nmaking theses%?ggom tdn have .been 2 22 Novenber 2002

di sclosed in the art. Although e ventions| v di scl osed
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of 5 the conposﬁ‘telwp&?aof‘eﬂw&g ‘}‘i‘f'g“ e'(‘)tle“‘éef’?wsr@&r@ﬁ ‘?/\/m ch can
be cont ai negd i nstbimach acjtbfor required Treziogs o timedrefark thepegintg disidegrate
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steps, includin ating an atin ny of
these. phar mceutiecmalt bressdes: 9e“‘Prﬁ°é‘PFb|gatelf'ﬁrc%én%ﬁﬁ/@'rsﬁ'c’ﬁ?id e 1 ower
A tract, i.e. WS tl?aiemicﬂlmrﬁ 225,20 pbichds tngotpoeatad pyrefendrest fulheberein.e. t he

duodenum of t he asiggl o Th &8 BatenthS: 5,935 200 %korte ag?fmg@go%iﬁ@;es enteri c
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one or nore | achelymettsatgdic auld estars(Eutiragitr30D) AE W Goadhdrbett dle Phawant i on

di sclosed i %O,t hiﬁecﬁﬂas.r §417%; Amel@BW%oﬁafyr%ers of methacrylic acid and
methacrylic acid methylester (Eudragits), or a neutral copolymer of
polymethacrylic acid esters containing metallic stearates (Mehta et al., U.S.
Pat. Nos. 4,728,512 and 4,794,001).
Most enteric coating polymers begin to become soluble at pH 5.5
35 and above, with maximum solubility rates at pHs greater than 6.5.
' Numerous enteric coated and/or extended release pharmaceutical
compositions and the methods of making these compositions have been



20 < ncludes a drug which is inconpatible with the enteric coating layer) an
" additional subcoat |ayer which acts as a physical barrier between the core
and outer enteric coating layer is enployed to prevent interaction of the
acid labile drug and the acidic enteric coat. The HPMCP enteric coating

- starts its dissolution process at pH 5.0. The process of preparing this 25

phar maceuti cal conposition requires n rous coating steps to apply the
_subcoat and then the enteric coat. ?TEP No. 5, 0265§6H°H?@%P6@b§)2a
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and outer enteric coating layer is employed to prevent interaction of the acid
labile drug and the acidic enteric coat. The HPMCP enteric coating starts its
dissolution process at pH 5.0. The process of preparing this

25 pharmaceutical composition requires numerous coating steps to apply the
subcoat and then the enteric coat.

U.S. Pat. No. 5,026,560 discloses a pharmaceutical composition
and method of making said pharmaceutical composition, wherein the
pharmaceutical composition comprises a Nonpareil seed core produced by

30 coating sucrose with corn starch, spraying the core with an aqueous binder
in a solution of water or ethanol and with a spraying powder containing a
drug and low substituted hydroxypropylcellulose, followed by the application
of an enteric coating.

U.S. Pat. No. 4,524,060 recites a slow release pharmaceutical

35 composition which provides a sustained release composition for treating
hypertensive patients, and which comprises a mixture of micronized
indoramin or a pharmaceutically acceptable salt thereof, a water-channeling



Videx is generally available in a variety of oral dosages, including
" Chewabl el Di spersible Buffered Tablets in strengths of 25, 50, 100 or 150 ng
of didanosine. Each tablet is buffered with cal cium carbonate and rmagnesi um
hydroxi de. Videx tablets also contain aspartane, sorbitol, 30
- mcrocrystalline cellul ose, Polyplasdone, mandarin-orange flavor, and 4
22 Novenber 2002 magnesi um st ear at e. dex Buffered Po&§§g for Crgboz
~Solution is supplied for oral adm nistration in singlef QV%EPEE

contai ning 100, 167 or 250 ng of didanosi ne. Packets of each product
strength al so contain a citratephosphate buffer (conposed of dibasic sodi um
phosphate) sodiumcitrate, 5 and citric acid) and sucrose. A Videx
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whet her ingested al oges ¥at1Roas 588/507% dRe&8d R B! wtiegktai 1 ") therapy
Al el di rsjble bgm??ﬁb?ﬂﬁ%ﬁggare not

regi nen, t?e curren{t. cn}eawabl elddtasgg | a

conduci ve ProfPTPRaTIPR I2VEWSR A§12YGE LS'ER3H GRRING OF §Here5eatNgs YHsRRIP product s
whi ch are a péhme active agendlimthe bemppsitinn s ioeokedifdr ralease ap ayredorinabiabl et s
and easily s He@uli : i i T f ;

Chewabl e/ Di SE'??" a%gfé“f f é'ye"’(g_%qpa‘ﬁ'ﬁ?? Ergéj'r?ﬁégttggéﬁitﬁS(ﬁl@%éﬂ%'r%?%'\%d,

manual |y crus/@88, 2 &PHAT eRRIYEY Bet4dd in water before administration.
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to di sperse tﬁ@ar#s!ﬂdequBa%a'- wersSayibk Cor undelithe brangAame Nidex®) 58P t he
dose. Al mheswid rbiledsug abigh iess tMetforrhiia fact that other 25 nucl eosi de
anal og drugs are marketed in a nore conveni ent dosage presentation (i.e.
capsule or smaller tablets), necessitatedhe devel opnent of an innovative
dosage formof ddl which is easy to swal low and does not cause

di sconforting side effects. The curremiya \dose of 200 ng twice a day or
possi bly 400 ng 30 daily would require jveryi high drug | oad beads or
particles so that the 400 ng dose could enBapsul ated in a single
capsule. A low drug load formulation would require multiple capsul esl dose,
whi ch woul d be | ess convenient froma p‘%i ent {dosi ng point of view
Accordingly, there is provided a coating ch prevents rel ease of 35 the
medi canent in the stomach and allows for se of the drug in the snell
intestine thereby elimnating the need fg Hant aci d whi ch may cause G

i nbal ance upon chroni c use. Thus, pharmaceutd cal conpositions which 5 22
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magnesium hydroxide. Videx® tablets also contain aspartame, sorbitol,
30 microcrystalline cellulose, Polyplasdone®, mandarin-orange flavor, and




20 surrounding the core which includes a nethacrylic acid copolynmer and a

* plasticizer. The pharmaceutical conpostion may further conprise an

anti adherent coat. The novel enteric coated pharmaceutical of the invention

will provide for protection of the nedicament or therapeutically active

- agent, 25 such as ddl) at pH s less than 3 (such as found in the stomach)
but will permt drug release at a pH of 4.5 or higherngégﬁh asbfo g n the

upper intestines). Accordingly, the pharnaceutical co NPY BROET

invention will usually include drugs which are chemcally unstable in

acidic environments. 30 The pharnmaceutical conposition of the invention
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10 drug/dry binder mixture, or the drugldry binderldisintegrant mxture

" shoul d be capabl e of becom ng tacky upon noistening. A nmajor portion (70 -
959 of this blend is wet massed, extruded and spheronized as is
conventionally performed in the art for bead formation. A minor portion (5
- - 3099 of the blend is set aside for dusting. As the spheronization 15
process proceeds, extrudate strands break and the parti¢lgs are r d
off. During this process, noisture isfixtracted out of2§h§8¥e%§fqﬁgﬂg§. The
“portion of the dry blend set aside earlier is dusted upon the noist
particles to quench the surface noisture. This renders the particles
relatively dry and free to nove in a conventional rope formation pattern.
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5 not in t he upper portion of the G tract, such as the stonmach. The

* polynmer coating material is selected such that the therapeutically active
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(Gtroflex- 2), triacetin, tributyl sebecate, or polyethylene glycol.
Optionally an anti-adherent (anti-agglonerant) which is advantageously a
hydr ophobi ¢ material such as talc, nagnesium stearate or funed silica, with
talc being preferred, can be applied after coating the beadl et or pellet.



35 The enteric coating enployed is substantially easier to process than
" previously reported coating systens, and is especially advantageous for

coating small dianmeter) |low mass particles (beadlets) with m ninal 1122
Novenber 2002 processing, problens (agglonmeration) wthout the need for
- organi c solvents. The above enteric coating will include nethacrylic acid

copolyner in an anount of approxi mately 5% -30% and preferably 1Q%-20% by
wei ght based on solids content of the yenteri c coating ﬁf’l"%’ﬁ‘?éeé%é?()zz

" plasticizes in an 5 anount of approximately 1 %- 6% and preferably 2% -
3% by weight. Al of the above weights are based on total concentration of
solids in the enteric coating solutionlsuspension. The enteric coating wll

thus contain frenmabytoldd culdbe Wet 3596sBY, ¥Rhak Qﬁd&m&éﬂiﬁiﬁ@w rom about
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coating | aye%:zL| w,l 1. be enpl oyed. wever, unlike previously reporte

coatings suc adUstfi% 15 disclosed in U S. Pat. No. 5, 225, 202, the novel
phar maceut i cal conposiTheoprooéss dfctherpreseritamyention allows ddrt foohatidmeofromadb
process utilizeg; q hdd ' | pn:and t he
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such an i nsul at Phganablend of Paywderer Arug sHhstancawith o7 Mithpwea beydmdlls with an
al kal i zi ng agentmauadt dfysu@blechiedersarebaptiongl disintégrant. STme drughitsetfothei Ng i S
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of additional aPR&RPAbIEPfDECOBING tREY UBOHMOIRIERIAG AHMAIPr BOBIONThe enteri ¢
coating will be(70e98%) of thimblseddhiwvet atdasset oextheledara sfhefdnizéd &8 B t he

e el ner ons adBhertighdiRy AaRihed Ay lePart féh eaBatilch® & Hingr goidi>) | n%) Ot

may be increased to_appr or release 1n 12 22

Novenber 2002 Alprd@® céthebieed iscsetasidefopdusting Asthaseiterenizationset out
bel ow. Possiibl e pRiceksprestelts! extivalatdargedbleakn the parfleksbre%oanddRE Dr ug

(18' ga?‘:)gIOni)O 50 off.l%r%g%ﬁi‘sop%é\?s%o(%’stﬁpe%Qex?ragt%d'\&t 3 fHesB pgrth?e%l. Fhe 0 -
portion of the dry blend set aside earlier is dusted upon the moist particles
to quench the surface moisture. This renders the particles relatively dry and
free to move in a conventional rope formation pattern. Accordingly,

20 spheronization of the beads progresses without agglomeration.

Often, enteric-coated or modified release beads or particles are
prepared for oral delivery of the drugs in capsule dosage form. Upon oral
ingestion the capsule shell dissolves allowing the contents in the capsule
to be exposed to the gastric contents. Due to the presence of fluids in the

25 stomach, exposed particles become moistened. If the moist particles do
not stick together, they will disperse into the gastric contents and may begin
to enter the duodenum based on the size distribution and other factors
which control the gastric transit time. However, if the particles become tacky
upon moistening, théy may stick together as one or more lumps. In this

30 case, such lumps may behave as large particles and their gastric emptying
time will be variable depending upon the size and the strength of the lumps
formed. In this case, such a dosage form would not behave as a true
multiparticulate system. In order to solve this problem, according to the
process of the present invention, enteric-coated beadlets, pellets, particles

35 or tablets are coated with a hydrophobic material before encapsulation. The
amount of hydrophobic coating is kept to a level where it is just enough to
prevent particle sticking after the capsule shell has dissolved, but not too



COATI NG Eudragit L-30-D 55 5.0 - 30.0 10 - 20 Diethyl Phthalate 0.5 - 6,0

1.5 - 3.0 15 ANTI-ADHERENT Talc 0.1-4.0 0.2-0.5 The enteric coated

pharmaceutical conposition in the formof 20 beadlets or pellets may be
prepared by a process which conprises the steps of first preparing uncoated
- beadl ets by preparing a dry blend conprised of an acid |abile nmedicanent) a
bi nder) such as NaCMC, and a disintegrant, such as sodi starch gl ycol at e,
using a tumbling type bl ender, a plandary nixer, or a2 ﬂvgﬁgﬁfgﬁﬁg%r. A
“portion in an amount 25 from about 5% - 30% and preferably 10% - 20% of
the dried blend is set aside for later dusting during spheronization. Water
is then added to the remaining 70% - 95% of dry blend and granulated to a
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consists of the duodenum, J@junum and ﬁeum. Tran'gt time th%ugnqhe P

small intestine is approximately 2-4 hours and the pH of these regions is
30 approximately 5 to approximately 7.2.

As used herein “enteric coating”, is a polymer material or materials
which encases the medicament core. The polymeric enteric coating
material in the present invention does not contain any active compound, i.e.
any therapeutically active agent, of the present invention. Preferably, a

35 substantial amount or all of the enteric polymer coating material is
dissolved before the medicament or therapeutically active agent is released
from the dosage form, so as to achieve delayed dissolution of the




14 22 Novenber 2002 The preparation of ddl beadl ets commenced with the
screeni ng and bl ending of a m xture of ddl, sodiumstarch glycolate, and
sodi um car boxynet hyl cel | ul ose. The resulting blend was then screened again
and re-bl ended. Approximately 10% 20% of the second blend was then 5
renoved and set aside for dusting during spheronization. The remaining

bl end was then granulated to a suitable wet mass endpojnt, using a.planetary
m xer or high shear mxer. Approxi mat&y 200 - 360 g o?avﬁ?\éﬁ"mg%‘r 2§O§g of

"~ dry blend was added while mixing until a suitable wet mass was achi eved for
extrusion. The wet nmass was extruded through a suitable 10 screen using an
extruder (N ca Mddel E140, Feeder Speed 1, Agitator Speed 1), which
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20 gl m n spray %rgé8%?@?@%6@%‘?23@%3%&35%9@“ inlet tenp 65 C, product tenp.

48 C, outlet te comiencl ng application of the filmcoating
suspensi on, the beads G obMOreRNALE May Pedrpesnt dtithecup it ariamaudty 50C for
appr oxi rr:at ei(ejo' 1witBinthé rarfyeldtfrom 4660td ¥ AddutM 0%edridErefgrabipapbutert byi ng t he
previ ously desc

Phe i ni'ett enpelaient f 2. dHRBRia - S6uEm b SR ORSpS i grefattet o o
appr oxi mat el y 5bindeampst puitakde for userhereine Exampies eloethenbindersivhich 88y The
net wei ght of tpe ukkd Mcher AdcdrepiE 108 AWRI®IRGE 594, Avidet™eL-6¢nt (BWC of 20

the filmcoating t I px [ he talc to add
based on the nego\r/éi' Bﬁ%%éﬂsfgég@ég‘&gé%f%ty%ﬁbﬁe@k&gm%ﬁd'iﬁ) gain due to
the film co8 delydrakypmpyt Methyldeildloee ¢yPMLC) (Bhinddsu CheminabEat, iLéh), The
amount of coati pgnRRRALYR@IiG6Me, TRotadhich 1Rginae ASEHEmIAIGinAR, et wei ght gain
due to coating. The determ ned weight of talc was then wei ghed out. The
film25 coated beads were placed in a suitable tunbling type blender with
the talc and blend for 15 5 mnutes. The beads were then transferred to a
suitable containers) lined with two pol yet hyl ene bags and the net wei ght
was determ ned. The so-forned beadlets nay then be filled into capsul es or
shells, 30 such as gelatin capsules for ease of swall ow ng.



The so forned enteric coated ddl product was found to give excellent
protection against gastric acid (at pH of 3) but had excellent rel ease of
ddl at pH s above 5. 35 EXAMPLE 2 A preferred ddl formulation in the form
of enteric coated beadl ets was prepared as descri bed bel ow. ddl (0.7774kg),
sodi um starch gl ycol ate 16 22 Novenber 2002 (0.0327 kg) and NaCMC (0.0082

kg) were placed into a suitable bl end,iaél mxer. If a tug}zl n B nder
i 0 2 nmin. Srep § hingi

was used, the m xture was bl ended for If a

" used, the mxture was mxed for 10 2 mn. If a high shear m xer was used
the mxture was 5 mxed for 5 2 mn. If a tunbling type bl ender or
planetary type mxer was used, the blend was mlled through a Fitzm'II

equi pped with hamersrﬁé)eavard#,théiéorab@&ﬁon aﬁmfa%ﬁ&er%n H %H&@
mlled material was

t umb f’ :
m xer and bl enatea“’f%P'Si'ge&z"”fﬁ 9. svgglfqg?ag% Bl'é‘gg ar%c? r]tfw: r %{”Eg ?Or']'f? i
i ngredi ents reqbouteds delabont 44, byWeighteyf the mempasitied, mhn?oaglsodnu#ﬂﬁafmsh
Fomven and, sel aar e Fai QN R PE?T’“QG‘FEW?E@P%PTS hen
ﬁa@r%qéfré’ s-?Bkead §‘(?]H'E“Hlﬂaég??féﬁ“ E‘Ee'éﬁ?ﬂfﬁé (RMGEPHR): a pl anet ary

bl end was tPen
m xer or high stosaarnmellose.sodjuor, cormataztly, &0Poss Bﬂ&dgpcﬂ?vm@lwnrolmlhel kg of

dry blend 15 was add s achi eved
for extrusion. The meﬁqgn\g%%%mrg@slééiwlwgc#haﬂm%éﬁ%‘ eowaﬁﬂgééc}r@en using a
Ni ca Mbdel El4byeptienymayfedermad ohgibeadist °'SB%| havipga digmetetafélomchi eved a
101 18 nesh fr aaboutr0.beadboytdnmsy e qnefzedbly fromTatsoue X tto wbaue2 was. thhansferred

to.a sutabhe SBkARZRFany bl PeTof b BLEL: 156y 500 20 rpm or Q400

Mar umneri ze eroni ze Spéed using a nmedi um
cross-hatch plate (0. |® ﬁfﬁ“ﬂgé qeﬁﬂ@rc%t%ﬂhﬁmﬂéﬁi‘% cpmapasitioprof the

approxi matel y kw%nﬂmmtaresnteﬂdneoét&%s’?cﬂﬂf(odnfoﬂmmrag:ewmel55 Wilegear ed dry bl end

whi ch t t

2001 oy at on. St FEAdIER b0 &b €4l aq ot RSl EE8N0. 2P0y o1
was di schar ged apignis egpodiyspercierived éroabwemaﬁafhc anrcba@q)attwbacrmﬂe wh abeads
were then ggnt lrtiderasicdrboau glfodﬁéqoweﬁéﬁofsaaﬁom&mm%& d PedR! | ect

/ h d h f
ror e aror bbb AGbichhar Rk Etey 2s0M0sh K SRS ARG Th 5"

process was coulispersion ganfaining 30%autv gbdyoasaiertsudsiancauand is merketed was
obtai ned. The 'licﬁwrﬁ#&ﬁrrﬂé%'ceefrﬁw | 8§ a B@Q-b%éd?@ob'ﬁdg‘%oa hot air

i ot t emp. °E;o%e%%lo§afp§?en§véﬁwn enagl brosinsovernts aye Lidkt, ove. o
predet erm r28d pr e- speAlthowgh Emﬂragmlsethemefemed chiatingl polythesethesinventiendsr eened
through #10 an%#m.tgsffrhtrﬁﬁé%@e&t A éﬁ.ef BRRYR éya.ﬁnd; BB kHB@R i kred
beads. The 10l 2 ction I.ed rr to a
suitabl e cont alar'ibrs”Fh ﬁg axwpms met%ylcggulgﬁ%gﬁﬁgfat% m{"ﬁ 'g%@ bags.
The net wei ght (WSP/NERR0BR4)etIPSar(tIPMEPIARAS(USRINF type @0AT Abi ard P85St he
bead nanuf act urd\afame FoRs ShivtstsG BHewmiddieBoateric™ (polyvinyl acetate
25 phthalate)(Colorcon Ltd.), Sureteric™ (polyvinyl acetate phthalate)(Colorcon,
Ltd.), or Aquateric™ (cellulose acetate phthalate)(FMC Corp.) and the like
may be employed
The enteric coating will also preferably contain a plasticizer which
is preferably diethyl phthalate, although the invention is not limited in this
30 respect and other plasticizers may be used such as triethyl citrate
(Citroflex- 2), triacetin, tributyl sebecate, or polyethylene glycol. Optionally an
anti-adherent (anti-agglomerant) which is advantageously a hydrophobic
material such as talc, magnesium stearate or fumed silica, with talc being
preferred, can be applied after coating the beadlet or pellet.
35 The enteric coating employed is substantially easier to process
than previously reported coating systems, and is especially advantageous
for coating small diameter, low mass particles (beadlets) with minimal



To prepare sufficient quantities of filmcoating to coat 1 kg of the bead
" batch, the solids quantities of Eudragit deposited on 1 kg of beads 5 was
0.1562 kg. The quantities of diethyl phthal ate deposited on 1 kg of beads
was 0.0234 kg. The Eudragit L-30-D 55 was filtered through a #60 mesh
-screen to renove any |lunps present therein. The filtered Eudragit {0.1562
kg, dry weight) was then added with stirring to a tarred vessel contai ning
“one-hal f the amount of water required.!The nixture was 44 Nay$M

stirred for 5 mnutes or until a uniformmxture was visually evident. Wth
continuous stirring, diethyl phthalate (0.0234 kg) was added to the vessel
and stirring continued for 20 mnutes or until a uniformmxture is
visually evident. A pH neter was then standardi zed using pH 4 and pH 7
buffers. Wth continued stirring, a NaOH solution is added to the vessel
until 15 a pHof 5.0 0.1 is obtained. The fornula weight of the coating
suspension is adjusted using water and stirring is continued for an

addi tional 10 aidlagsﬁﬁg gmemsng@fbﬁmemroﬁ) WRRBUCRB e Y5 Bg%a%ic\/%ﬁ%lﬁté.esmay

coating system eal _paranetersS for .the spr coatl ng systeminc d an
20 Aeromatic STREA- 1, I¥H8PY/ScHYPTRCOR)Ng m’t‘%‘? ’Ee'jiiaﬁﬁ%'ﬂc 8pidLPPPYMET spray
pressure 1.4 baran amognt ofeapgproxdsately 5%t-8e%, apdprefdrably; 108 a20%EYCE&EIGh t h

Wir ster col umy,,dadB8n Golids ortBhtidine 2RteBE b 'ng%’élﬁt}'onr ah8 l§§ir Fi)érﬂg sure
1.0 bar, inlet tenp 65 C product jenp. 4 0 LoD, dg & " Bel or e
comenci ng épplal"l?gﬂ})‘? 8§aBP'°§Wéaq?|Vl1ré (‘:gg"b Pﬁgp %rﬁghs%%}ﬁﬁ?gt ¥ Weihteads may
optionally be pre-heatkdf the anpye ovaigids efe/bas@d drotota gpneedtratibalof sblids n and

dried for 25 1044 Qh'tteﬁé-coﬁtiﬁg(s%lutigrg%%’ﬁew k! m coating using the previously
establ i shed coati ng p_?rarret ers was a iea. After fil msc%gati i /Corrpl ete

R \ ng is.,
the inlet tenperaturel }ENEERGER Q‘ﬂmﬁﬂ'i‘%?%ﬂt?f"a{mﬁ? BeRKt éﬂﬁ@g‘é&:ﬁé of
appr oxi nat el y b0 weigittcftsbids) aad Sromealsout I86% wWrabadt 05% BBON&iGht df0watenut es. The

net wei ght 18f the film mggwggﬁ%gﬁev&ge %#@églﬁg&qﬁtvmg& ﬁ?@eﬁkme of the

filmcoating to the beads ] at ed. %1 alc (at 0.2%
level ) to add Matbdhe entarieecagting iayeq i suhcoatiaygramch MRy Rect¥PpRsedt The
determ ned wei ght fmém! fiilmwWarmérsest piastiglzeds, ant whidreadts las « paysichi beads were

pl aced in a sui | i I ML L c.and bl ended for
15 5 mnutes. b%ﬁgérgbeegxggér\\’,\e@éeéo?%ghéf@?e aﬁ%tg Q?ﬁéﬂ%égg‘tggﬁﬁrglﬂﬁeb%cont ai ners)
lined with twoepmlgyadhyHewevasayrlikgrteyinesineapofied peatingsssurdt @s thehed. 18 22
NﬁVflnber ZQEZ Hislssedfiarured Pae Y. & 225)202, tie AoVt phiafmasbutibalt dngRpitidnes or
shell's, such as

enteric coated O&%I'eel @%5‘.’1@?%\%&5&? "dltijﬁfjth? grﬁgsegeroéé%lex::tfﬁ%{]ﬂvpmé? @8? ﬁ%];l,ogggidnst
gastric acid (@ommasision3)f the praseat axertioneaand themd] adiystmemt @fithesgoalinds above
4.5. 22 Novergues mfd@equife9a subcoat since the need for such an insulating layer is
eliminated by stabilizing the beadlets with an alkalizing agent and by
20 aqueous coating at pH 5. Since the coating is designed to breakdown at pH
5.5, the enteric coating applied at pH 5 permits relatively rapid breakdown in
the intestine as only a small amount of additional alkalinity is required to
bring the pH to 5.5.
The enteric coating will be present in a weight ratio to the core of
25  within the range of from about 5% to about 30% for release in the small
intestine, but may be increased to approximately 60% for release in the

colon.



Clainms W claim ~ pharmaceutical conposition conprising a core and a.”.
enteric coating for said core, said core conprising about 8C~ to about 100
by wei ght of an ac_d |abil e nmedi canent, about O~ to about 10~ by wei ght of
a disintegran " and about O~ to about 10 ~ by weight of a b'_nder selected
- fromthe group consisting of sodi um carboxynet hyl cel | ul ose,
hydr oxypr opyl nmet hyl cel ~. ~ul ose) potassjum al gi nate, sodi al gi na nd
partially pregel atinized corn starch. 1%. The phar mceughmv%’ghﬁbéﬁpgon of
" Claiml1, further conprising an anti-adherent coating di sposed on the
exterior of said enteric coating. 3. The pharnmaceutical conposition of
Caim1l wherein said core is in the farmof a beadlet. 4. The
phar maceut i cal conpds pteéfemedent@riaicoatel beadilatfemailatienistse? duepélewcoat i ng
conprises a palyner_and .a plasticizer._5._The_ pharnaceutical _conposition of
Claim4 wherein said polyner is sel eclgesd.fromthe g ou% copsi sting of
methacrylic aci q gQpeliymer, hydroxypr @g%&%%t hyl cel | Igf‘) &%t hal at e,
pol yvi nyl phthal’ate and cel | ul ose acetate pht hal ate. FPOFOH YR eut i cal
conposi ti on of "@F{FE 4 and” ST whereir T tie wer ght ~ratio of-entertc-coating

to core i s bet &'in&i:QeE): l1to abgbﬂ_1 @: 1. -ggogz Novenber 2002 7.
A" he phar mapeut iN: M‘c:rrposi ti'on of ahmy .d\/\/nerei n. 1§)'6—d pol ymer conpri ses
a nmethacrylic aqydseaRflyESlate 0-10.0 4.00
10
COATING
Eudragit L-30-D 55 5.0-30.0 10-20
Diethyl Phthalate 05-6.0 15-30
15 ANTI-ADHERENT
Talc 0.1-40 02-05

—— e et ot o o T ——— i —— s —— A — ———— " —— —— ——— ———— e —— o — — —

The enteric coated pharmaceutical composition in the form of

20 beadlets or pellets may be prepared by a process which comprises the
steps of first preparing uncoated beadlets by preparing a dry blend
comprised of an acid labile medicament, a binder, such as NaCMC, and a
disintegrant, such as sodium starch glycolate, using a tumbling type
blender, a planetary mixer, or a high shear mixer. A portion in an amount

25 from about 5% - 30%, and preferably 10% - 20%, of the dried blend is set
aside for later dusting during spheronization. Water is then added to the
remaining 70% - 95% of dry blend and granulated to a suitable wet
granulation mass using a planetary or high shear mixer. The wet mass is
extruded, for example, employing a Nica or other type extruder to form an

30 extrudate which is then placed in a spheronizer such as Caleva, Nica or
other type to form wet beadlets which are dusted during spheronization with
the 5% - 30% of dry blend previously set aside. The beadlets are then sized
through mesh screens to obtain the desired beadlet sizes. The beadlets
may then be dried by tray drying or by fluid bed drying. The general process

35 of the present invention using ddl as the acid labile medicament is
diagrammatically illustrated in FIG. 1.

The dried beadlets or pellets may then be coated with an enteric
film coating suspension comprising Eudragit L-30-D and plasticizer (diethyl
phthalate), using a fluid bed coater, such as a Wurster spray coating system

40 or other suitable coating system, and then dried. During preparation of the
film coating suspension, a NaOH solution is added to the suspension until



8. .The pharmaceutical co:npositio.”, of Caim7 wherei:~ said enteric
coating includes the nethacrylic ac.d copolyner in an anount with=n the
range of from about 5 to about 30~ of the total conposition weight, and
said plasticizer in an amount within the =ar_ge from about 0.5 to about 6~
- of the total conposition weight. 9. The pharmaceutical conposition of Caim
8 wherein said nethacrylic acid copol r is mathacryli cid I
Type C (Eudragit L-30-D 55). 10. The iﬂgrnaceutical co@%&ngWH eggo%ﬁglns 4
“and 5 wherein said plasticizer is diethyl phthalate, triethyl citrate,
triacetin, tributyl sebecate, or polyethylene glycol. 11. The
phar maceuti cal conposition of Caim 10 wherein said plasticizer is diethyl
pht hal ate. 12.a fHef Sitat Pat isuttitaiaed.c Staimiization of te t@a@im Mh\wsr@drarai d

enteric coatir ieth t hal at e.
13. The phar maggu P& Hﬁgﬁ%ﬂﬁé @%?érw t’ih?n @Htﬂﬁfs%g% F1° gg gel%'f'gteﬁgﬁ%r ent
coating is a Hgd Bh@ﬁ#éc‘hﬂtoér"?%‘ﬂat'“ﬂziayerhJhﬁrﬁ\’ﬁﬁ@éﬁthe@%ls thath@oeiterion of

Cl ai m 13 wher eicatihfiat pAtS padthies @hitivelyatpiacbreakdcWrtin tRBAMEstinenBisieaniat € of

fumed silica. , smaﬁ%d&\ﬁ?gpglhalmg%s ?‘EELPEEQ%W&%g@&SHtt'g?#hconpOSi tion of

Claimi4 wzerein the_anti-a e pharmaceu~i ca~
conposi tion of O ai mdogravent cumpingyeéths H"b%ﬂad%h@adsmzfmdmnhom gntiesent ir.
an anmou: ~t W tduheréritgtaie)g thdrr adderbeithe Gilrh cobdadids anddstedfed he tot al

conposi tion wei ght. 0%

wherein said disint eﬁmgﬂs}%gﬂ%@&?ﬁ%@ ar@%“ g {‘T‘%x fgéigegﬁ%%@t? ?‘ﬂﬁjed SOdI um
car boxymet hyl cséneﬂlmaégéle8cwé'ca$ geletin sapsWes @ﬁvawmgwsmeademendmg on s | i nked
pol yvi nl py1g ol dséage. of lBeditaRenhassieeut i cal corrp05| tion of Claim 17 wher ei n

composi £1on of -0l af mITSVRETENRS CitaSe e emped el s RERERETT 20, The
phar maceut i cal ineentipos iThe dallayingiexamples-fartheniddserips dne materiisiabd nder i s
sodi um car boxyRB{Haus ¢REH i e5@ying but theanWoRBRUrk GRbndI RS fdron of O ains
1 and 2 illustrative purposes only, and are not intended to limit the scope or spirit of
15 this invention or the claims in any way. All temperatures are expressed in
degrees Centigrade unless otherwise indicated and all mesh sizes are U.S.
standard ASTM.
EXAMPLE 1
A ddl formulation in the form of enteric-coated beadlets having the
20 following composition was prepared as described below.
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WEIGHT % WEIGHT %
OF OF FINAL

COMPOSITION COMPONENT FORMULATION

2D
: PELLET CO

ddl B 71144

Na CMC 1 0.818

Na Starch Glycolate 4 3.273
30

B; COATING

Eudragit L-30-D 55 (dry basis) 87 15.621

Diethyl Phthalate 13 2.343

(pH adjustment to 5.0+ 0.1)
35

C:. ANTI-ADHERENT

Talc 100 0.200

D: CAPSULE
40 Size O clear body and cap



wher ei n 'sai d nedi canent is pravastatin, erythronycin, digoxin, pancreatin,
2', 3" -di deoxyadenosi ne, 2',3'-di deoxycytosine or 2',3'-dideoxyinosine. 22.
The pharnaceutical conposition of Clainms 1-2, 8, 16-17 and 20-21, wherein
said nedicanent is 2'., 3" -dideoxyi nosine. -22 22 Novenber 2002 23. "' he
. pharmaceutical conposition of Cains ~ and wherein said core conprises

e boxymethyl vel Tulose and about 4~ bydue: ght sodi um MEAIAVGTYEEEIE 24,
pharmaceutical conposition. conprising: (a) a dissolvable capsule; and
(b) the pharmaceutical conposition. of Ca~.ns 1,2) or 23 which
encapsul ated ~~, ~ithin said dissol vabl e caosuie. 25. ~ spheroni zed beadl et
conprising: a) about ‘&@-Pregatationtof Hob bpgdiatsi epmmefcesnwitie the $abening
medi ca_nent; (&id Bleadinglof 4 miaieust ) ~sddiurmatbh gRkomtdiabicafmant ; and (c)
about 0~ to abouh %ﬁﬁ @y gﬁlﬁgp qﬁ a b'?deébs | ect.ed frogltae grogf
consi sting of <HAPYYMELVISSIVRRS ny MR desultings ' Hg%ﬁsﬁ? SpPeRet RZRRATNI ose)
pot assi um al gi isalendeddAnriaximatest H%20 % af theadecong blegd|veas themed corn
starch. 26.5 A @pRg/eanarSetofidh &ir duisting AUARD sPREbREAIJTETRE !r%néiﬁh‘{b' e
n?dlpanpnt s sel ctedﬂLr9¢1a@e grou gggils%&n of é W3 - di deoXyinosi ne,
2", 3" -di deoxya@@ﬂgg‘ﬁ?e, B 9ranyipte o‘ﬁ’y%?'f at:A B’%ﬁﬁ“ PPIAY Y8R @hr onyci n,
di goxi n and paplenetary mixe2 or highsgtear onxere dppeadhetelyo200G 280§ bf whter @ien t he
acid labile medigafRi} piehdivas added GAHY ARG Uhtil a suitable wet mass was
achieved for extrusion. The wet mass was extruded through a suitable
10 screen using an extruder (Nica Model E140, Feeder Speed 1, Agitator
Speed 1), which achieved approximately 10/18 mesh fraction beads upon
spheronization. The extrudate was transferred to a suitable spheronizer
(Caleva Model 15 at 500 rpm, or Q-400 Marumerizer™ at 700 rpm), and
spheronized at medium speed using a medium cross-hatch plate or a
15 radial design plate for approximately 1-5 minutes. The 10%-20% of the
previously prepared dry blend which was set aside was then used to dust
the beads to prevent agglomeration. After the appropriate spheronization
time, the product was discharged into an appropriate container.
The spheronized wet beads were then gently passed through #10
20 and #18 size mesh screens to collect 10/18 mesh product fraction. The
over 10 and under 18 sized mesh fractions were returned to the extruder for
re-extrusion and re-spheronization. This process was continued until at
least 90% of the product fraction was obtained. The 10/18 mesh product
fraction was then dried using a hot air tray dryer or a fluid bed type dryerto a
25 predetermined pre-specified moisture content. The dried beads were
screened through #10 and #20 mesh screens to remove any lumps or
undersized beads. The 10/20 mesh product fraction dried beads were
transferred to a suitable container lined with two polyethylene bags. The net
weight was determined, and the % yield and accountability of the bead
30 . manufacturing process was calculated.
To prepare sufficient quantities of film coating suspension to coat
the bead batch, Eudragit L-30-D 55 was filtered through a #60 mesh screen
to remove any lumps present therein. The filtered Eudragit was weighed
and then added with stirring to a tarred vessel containing one-half the
35 amount of water required. The mixture was continuously stirred for 5
minutes or until a uniform mixture was visually evident. With continuous
stirring, diethyl phthalate was added to the vessel and stirring continued for



-23 22 Novenber 2002 28. ~ process for preparing non-agglo:r:erating

' spi:e=en~zed beadlets, conprising: (a) mxing a granul ation sol vent, a

medi canment, optionally a disintegrant, and optionally a binder to Lorma

wet mass; (b) extruding the wet nmass to ~orm an extrudate; (c) spheronizing

- the extrudate to form beadlets; and (d) during spheronization, dusting the
beadl ets 1~,-ith a dry powder containi medi canent ptlonal

di si ntegrant and the optional binder, &hlch are ~: ~ thgﬁ%ﬁ BV5%6¥¥¥%ns as

“contained in the wet mass, to formr_on-aggl onerating beadl ets. 29. A

process for preparlng a pharnaceutlcal conposition of enterically coated

beadl ets, conprjsin % rp atnu ation sol ventr%t a nedi canent,
optional ly a di%d™ un ﬁﬁd"”%ﬁw gHéPf%/Was BisHaiyreviderto AP mgter wass: (b)
extrudi ng the ween matdbze‘ddﬂmganHekadeﬂldﬂebuf(eté Ytheramtinaed gtitihg, #xt r udat e
to form beadl etNgOMH®Eoldiohivi SRfRaNeMhe dédseluntl@SiH B85iNe obeads %béal c{ h a

bt i b bi ndert e e avedhof iE s Siepmeloroies SUUEH RBHEI  ho - et
mass, to folm rand stgghg s aontipudsbtod laat additiompl 80 ymimgtes he non- aggl oner ati ng
3?3%2;3' Ea'?sf ormdry Read datt cMiflg brdcedtfdlaflidBed PrétlesSotRad &G PRyt he
a Wurster spray coating system or other suitable coating system. The ideal
parameters for the spray coating system include an Aeromatic STREA-1,
300 g charge, 0.8 mm tip, 8 g/min spray rate, spray pressure 1.0 bar, inlet
10 temp. 64 °C, outlet temp. 42 °C; Glatt GPCG-5 with Wurster column, 1500 g,
1.2 mm tip, 20 g/min spray rate, spray pressure 1.0 bar, inlet temp 65 °C,
product temp. 48 °C, outlet temp. 42 °C.
Before commencing application of the film coating suspension, the
beads may optionally be pre-heated to approximately 50°C for approximately
15 5 min. A 16% - 20% w/w film coating was applied using the previously
described coating parameters. After film coating was completed the inlet
temperature was reduced to maintain a product temperature of
approximately 50 °C and the beads were then dried for 25 + 10 minutes.
The net weight of the film coated beads was determined. The percentage of
20 the film coating to the beads was calculated. The weight of the talc to add
based on the net weight of the beads was determined. Actual % gain due to
the film coat depends on the efficiency of the coating operation. The amount
of coating applied can be adjusted to achieve the target weight gain due to
coating. The determined weight of talc was then weighed out. The film
25 coated beads were placed in a suitable tumbling type blender with the talc
and blend for 15 + 5 minutes. The beads were then transferred to a suitable
container(s) lined with two polyethylene bags and the net weight was
determined.
The so-formed beadlets may then be filled into capsules or shells,
30 such as gelatin capsules for ease of swallowing.
The so formed enteric coated ddl product was found to give
excellent protection against gastric acid (at pH of 3) but had excellent
release of ddl at pH's above 5.

35 EXAMPLE 2
A preferred ddl formulation in the form of enteric coated beadlets
was prepared as described below. ddl (0.7774kg), sodium starch glycolate



t hereby form' ng the pharmaceutical conposition of enterically coated

* beadl et s. - 24 22 Novenber 2002 30. The process of Cains 2u and 29
where _n the proportions of conpo:~:ents within. the ~~et nass are betweer _
about 80~ to about 100 by wei ght of nedi “ame”t, between about O~ to about

- 10~ by weigh . of disintegrant, and between about 0~ to about 10 ~ by

wei ght of binder, thereby form ng high_potency beadl et ocess
of Clains 28 - 30 wherein the nedi cam@ﬁ is ar_ acid I?&ﬁ8 ﬁ@&)eéﬁeoomj

The process of Caim31 wherein the acid | abile nedicanent is selected from
the group consisting of 2',3'-dideoxyinosine, 2',3'-dideoxyadenosine,

§3 e N T P L
, 3' - di deoxyi biesdesmix@4. fEhtnlingagse bien@eavas ugéd,tha80niniies aiag the

d| sintegrant i %le%@é@%refb £ bGft hfea %E%Far??rﬂ%éﬁh?é‘?séﬁ RO Hik ek
gl ycol ate, cross-| P a fdl u {kl 8 cel 0sSe, croscarne I ose
sodi um corn sf”é’?ecdn Oéﬁ * HhRg %Sf"y'irl‘ X9y WS ys5d; en®IXtys Wame process
of d ai m 345whenxdfos 8id2 diis.i Iitaetgnwhhg iypestlenden s tpianetarg typo hiiee was

used, the blend was milled through a Fitzmill equipped with hammers

forward, #1 plate, and set at medium speed. This milled material was then

placed into a tumbling type blender or planetary mixer and blended for

10 + 2 min. Prior to blending, if any of the ingredients required delumping,

10 they were passed through a #20 mesh stainless steel screen.

Approximately 10%-20% of the second blend was then removed
and set aside for dusting during spheronization. The remaining blend was
then granulated to a suitable wet mass endpoint using a planetary mixer or
high shear mixer. Approximately 200 - 360 g of water per 1 kg of dry blend

15 was added while mixing until a suitable wet mass was achieved for
extrusion. The wet mass was extruded through a suitable screen using a
Nica Model E140, Feeder Speed 1, Agitator Speed 1 extruder which
achieved a 10/18 mesh fraction bead upon spheronization. The extrudate
was transferred to a suitable spheronizer, either a Caleva Model 15 at 500

20 rpm, or Q-400 Marumerizer™ at 700 rpm, and spheronized at medium
speed using a medium cross-hatch plate (0.3 mm - 0.4 mm)or a radial
design plate for approximately 1-3 minutes. The 10%-20% of the previously
prepared dry blend which was set aside was then used to dust the beads to
prevent agglomeration. After the appropriate spheronization time, the

25 product was discharged into an appropriate container.

The spheronized wet beads were then gently passed through #10
and #18 size mesh screens to collect 10/18 mesh product fraction. The
over 10 and under 18 sized mesh fractions were returned to the extruder for
re-extrusion and spheronization. This process was continued until at least

30 90% of the product fraction was obtained. The 10/18 mesh product fraction
was then dried using a hot air tray dryer or a fluid bed type dryer set at 55 °C
to 60 °C (e.g. Glatt GPC-5, Inlet temp. 60 °C, Product temp. 50 °C, Outlet
temp. 42 °C) to achieve a predetermined pre-specified moisture content.
The dried beads were screened through #10 and #20 mesh screens to

35 remove any lumps or undersized beads. The 10/20 mesh product fraction
dried beads were transferred to a suitable container lined with two



22 Novenber 2002 -25 30. "“he process of Clains 28 - 30 vaherein the binder
" .s selected fromthe group corsist' _r_~g of
sodi ur. carbox~, rnet: nyl cel | ul ose, hydrox-ypropyl rnet hyl cell ul ose)
pot assi um al gi nate, sodium aliginate and part~a~ly pregelatin_zed corn.
- stare h. 3. The process of Claim 30 wherein: said binge=is sodium

car boxy. net hyl cei l ul ose. 38. The process of C~a~ns 28-3Q erein sai
g~anul a~i on solvent is water. 39. Thqur ocess of d ai maﬁomwem%@%&
conprising the step of separating said dry beadl ets by using a #10 and a
#20 size nmesh screen to form 10/ 20 nesh product fraction size beadl ets. 40.
The process of Caim 29 wherein the enteric coating if formed froma

pol ymer and a pl asticizes. 41. The process of Caim40 wherein the

pl astici zes i sPe¥etByiead brpdmihadehweight wassleterminedfandi tbety lyiefshanhl at e,
triethyl citraa&ouhtabilitebf the igadombplfasebingairecadsdwadkbirtiydene gl ycol . 42.

The brocess o G a m P eREc T Tas B iR & AfSalnd it At R SR oup
consi sting of Beahbaiely the seddsaearyiies Al Eudmait derasited ot kapf dsiabisil ose
pht hal at e) pol ywas 0yI56RHghal e quantides ef Hietas phiplaldialdebssited @1 Rgwember 2002
rethacr vl ' i oobona 903l Ry THENGaD TR0 o8 Rely SR Pl fodit Gy o m
44 wherei n sai MeRPSRRENIQTEMAKE @NpHTPRE Presenttheneior yihecfiltesedi Evdipglity ner
(e soep of  ooutiia i one ey o e siiting fo 8 tamcd Al & ner ant ~
to for mpant i - a%?i e %rbeéﬁélg{hge%a({)%qtso? wﬁgr Fﬁﬁg'rﬁ‘ioi—&@i&mﬁ”é?m 46 wher ei n
t he anti - adber epntinugugly|stitred dorfy arinutes ogrotipa voifernsmixigreoias wkeallymagnesi um
stearate or fugRdest |WHRR continuous stirring, diethyl phthalate (0.0234 kg) was added to
the vessel and stirring continued for 20 minutes or until a uniform mixture is
visually evident. A pH meter was then standardized using pH 4 and pH 7
buffers. With continued stirring, a NaOH solution is added to the vessel until
15 apHof5.0=£0.1is obtained. The formula weight of the coating suspension
is adjusted using water and stirring is continued for an additional 10
minutes.
The beadlets were then coated using a Wurster spray coating
system. ldeal parameters for the spray coating system included an
20 Aeromatic STREA-1, 300 g charge, 0.8 mm tip, 8 g/min spray rate, spray
pressure 1.4 bar, inlet temp. 64 °C, outlet temp. 42 °C; Glatt GPCG-5 with
Waurster column, 1500 g, 1.2 mm tip, 20 g/min. spray rate, spray pressure
1.0 bar, inlet temp 65 °C, product temp. 48 °C, outlet temp. 42 °C.
Before commencing application of the film coating suspension, the
25 beads may optionally be pre-heated to approximately 50°C for approximately
5 min and dried for 25 £ 10 minutes. A 16% - 20% w/w film coating using
the previously established coating parameters was applied. After film
coating is complete the inlet temperature was reduced to maintain a product
temperature of approximately 50 °C and the beads were then dried for
30 25+ 10 minutes. The net weight of the film coated beads was determined.
The percentage of the film coating to the beads was calculated.
The weight of the taic (at 0.2% level) to add based on the net
weight of the beads was determined. The determined weight of talc was
then weighed out. The film coated beads were placed in a suitable
35 tumbling type blender with the talc and blended for 15 + 5 minutes. The
beads were then transferred to a suitable container(s) lined with two
polyethylene bags and the net weight was determined.



48. The process of C aim47 wherein said anti-adherent is talc. 49. The
process of Clains 29 and 46, further conprising the step of encapsul ating
the coated beadlets within a capsule. 50. The process of Caim30 wherein
(a) the nedicanent is 2',3" -di deoxyinosine; (b) the disintegrant is sodium
~starch glycolate; and (c) the binder is sodium carboxynethyl celiul ose. 51.
The pharnmaceutical conposition of d ai 1, 2, 22 and erein
plurality of said beadlets are encaszth ed in a capsulzzé wg)yeg}bglraZOOZ
adm ni strati on. 22 Novenber 2002 2 . '~t-:e pharnmaceutical conposite on
of C aimb51 wheresn said capsule is filled wwth a plurality of beadlets to
an anoun~ equivalent to at-~ai~ a dosage of ddl required for twice daily
adm ni stration. 53. The pharmaceutical conposition of Caim51 where-~r.
said capsule is ~illed with a plurality of bead=ets to an anount equi val ent
to attain a dosage of ddi required for once daily adm nistration.
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~. A pharmaceutical composition comprising a core and an
enteric coating for said core, said core comprising
about 80% to about 100% by weight of an acid labile
medicament, abocut 0% to about 10% by weight of a
disintegrant, and about 0% to about 10 % by weight of
a binder selected from the group consisting of sodium
carboxymethylcellulose, hydroxypropylmethylceliulose,
potassium alginate, sodium alginate and partially

pregelatinized corn starch.

2. The pharmaceutical composition of Claim 1, further
comprising an anti-adherent coating disposed on the

exterior of said enteric coating.

3. The pharmaceutical composition of Claim 1 wherein said

core 1is in the form of a beadlet.

4. The pharmaceutical composition of Claims 1 - 2 wherein
said enteric coating comprises a polymer and a

plasticizer.

5. The pharmaceutical composition of Claim 4 wherein said
polymer is selected from the group consisting of
methacrylic acid copolymer, hydroxypropylmethylcellulose
phthalate, polyvinyl phthalate and cellulocse acetate
phthalate.

6. The pharmaceutical composition of Claims 4 and 5
wherein the weight ratio of enteric coating to core is

between about 0.05:1 to about 0.6:1.
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copolymer in an amount within the range of from about
5 to about 30% of the total composition weight, and
said plasticizer in an amount wichin the range from

about 0.5 to about 6% of the total composition weight.

9. The pharmaceutical composition of Claim 8 wherein said
methacrylic acid copolymer is methacrylic acid

copolymer, Type C (Eudragit L-30-D 55).

10. The pharmaceutical composition of Claims 4 and 5
wherein said plasticizer is diethyl phthalate,
triethyl citrate, triacetin, tributyl sebecate, or

polyethylene glycol.

11. The pharmaceutical composition of Claim 10 wherein

said plasticizer is diethyl phthalate.

12. The pharmaceutical composition of Claim 10 wherein
sald enteric coating includes methacrylic acid

copolymer and diethyl phthalate.

13. The pharmaceutical composition of Claim 2 wherein said

anti-adherent coating is a hydrophobic material.

14. The pharmaceutical composition of Claim 13 wherein the
anti-adherent ceoating is talc, magnesium stearate of

fumed silica.
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16. The pharmaceutical composition c¢f Claims 8 and 1S
wherein said anti-adherent is present in an amount
within the range from about 0.1% to about 4 0% of the
total composition weight.

17. The pharmaceutical composition of Claims 1-2 wherein
said disintegrant is sodium starch glycolace, cross-
linked sodium carboxymethylcellulose, croscarmellose
sodium, corn starch, or cross linked

polyvinlpyrrolidone.

18. The pharmaceutical composition of Claim 17 wherein

said disintegrant is sodium starch glycolate.

19. The pharmaceutical composition of Claim 1 wherein said

binder is alkaline in nature.

20. The pharmaceutical composition of Claims 1-2 and 19

wherein said binder is sodium carboxymethylcellulose.

21. The pharmaceutical composition of Claims 1 and 2
wherein said medicament is pravastatin, erythromycin,
digoxin, pancreatin, 2’,3'-dideoxyadenosine,

3’ -dideoxycytosine or 2',3’'-dideoxyinosine.

22. The pharmaceutical composition of Claims 1-2, 8,
16-17 and 20-21, wherein said medicament is

2,3’ -dideoxyinosine.
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24. A pharmaceutical composition comprising:

(a) a dissolvable capsule; and
(b) the pharmaceutical composition of Claims 1,2, or

23 which encapsulated within said dissolvable capsule.

25. A spheronized beadlet comprising:
a) about 80% to about 100% by weight of an acid labile
medicament;
(b) about 0% to about 10% by weight of a disintegrant;
and
(c) about 0% to about 10% by weight of a binder
selected from the group consisting of sodium
carboxymethylcellulose, hydroxypropylmethylcellulose,
potassium alginate, sodium alginate and partially

pregelatinized corn starch.

26. A spheronized beadlet of Claim»5 wherein the acid
labile medicament is selected from the group
consisting of 2’,3'~dideoxyinosine,
2',3'-dideoxyadenosine, 2',3'dideoxycytosine,

pravstatin, erythromycin, digoxin and pancreatin.

27. A spheronized beadlet of Claim25 wherein the acid

labile medicament is 2‘,3'~-dideoxyinosine.
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28. A process for preparing non-agglomerating sphercnized

beadlets, comprising:

3

(a) mixing a granulatzion solvent, a medicament,

optionally a disintegrant, and optionally a binder

to form a wet mass;

(b) extruding the wet mass to form an extrudate;

\

(¢) spheronizing the extrudate to form beadlets; and

(d) during spheronization, dusting the beadlets with a

dry powder containing medicament,

the optional

disintegrant and the optional binder, which are in

the same proportions as contained in the wet mass,

to form non-agglomerating beadlets.

29. A process for preparing a pharmaceutical composition

of enterically cocated beadlets, comprising:

(a) mixing a granulation solvent, a medicament,

optionally a disintegrant, and optionally a

binder to form a wet mass;

{b) extruding the wet mass to form an extrudate;

(c¢) spheronizing the extrudate to form beadlets;

(d) during spheronization, dusting the beadlets
with a dry powder containing the medicament,
the optional disintegrant and the optional
binder, which are in the same proportions as
contained in the wet mass, to form non-
agglomerating beadlets;

(e) drying the non-agglomerating beadlets to form
dry beadlets; and

(f) forming an enteric coating on the dry beadlets,
thereby forming the pharmaceutical composition

of enterically coated beadlets.
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30. The process of Claims Z8 and 29 wherein the
proportions of components within the wet mass are
between about 80% to about 100% by weight of

medicament, between about 0% o about 10% by welght

o

of disintegrant, and between about 0% to about L0
by weight of binder, thereby forming high potency

beadlets.

31. The process of Claims 28 - 30 wherein the medicament

is an acid labile medicament.

32. The process of Claim 31 wherein the acid labile
medicament 1is selected from the group consisting of
2’ ,3'-dideoxyinosine, 2’,3’'-dideoxyadenosine
2',3’'-dideoxycytosine, pravastatin, erythromycin,

digoxin and pancreatin.

33. The process of Claim 32 wherein the acid labile

medicament is 2’,3’-dideoxyinosine.

34. The process of Claims 28 - 30 wherein the disintegrant
is selected from the group consisting of sodium starch
glycolate, cross-linked sodium carboxymethylcellulose,
croscarmellose sodium, corn starch and cross-linked

polyvinylpyrrolidone.

35. The process of Claim 34 wherein said disintegrant is

sodium starch glycolate.
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36. The process of Claims 28 - 30 wherein the bindar is
selected from the group consisting of sodiur
carboxymethylcellulose, hydroxypropy.methylcelliclose,
potassium alginate, sodium aliginate and partially

pregelatinized corn starch.

37. The process of Claim 3% wherein said binder is sodium

carboxymethylcelluliose.

38. The process of Claims 28-30 wherein said granulation

solvent 1is water.

39. The process of Claim 30, further comprising the step
of separating said dry beadlets by using a #10 and a
#20 size mesh screen to form 10/20 mesh product

fraction size beadlets.

40. The process of Claim 29 wherein the enteric coating if

formed from a polymer and a plasticizer.

41. The process of Claim 40 wherein the plasticizer is
selected from the group consisting of diethyl
phthalate, triethyl citrate, triacetin, tributyl
sebecate and polyethylene glycol.

42. The process of Claim 41 wherein said plasticizer is

diethyl phthalate.

43. The process of Claim 40 wherein the polymer is
selected from the group consisting of methacrylic acid
copolymer, hydroxypropylmethylcellulose phthalate,
polyvinyl phthalate and cellulose phthalate.



@o9® & ()-Sopqrwl410 1S y109%& ()- |1 @O0% ()-10D 10D 10D | - HS96109%®D
& ()-S | 110%,& ()-S | &10%D , & ()->R/[:vU410 | |10%& ()-1 |YmO%& ()- |

10% ()-1 1YL09%& ()- 110%& ()- ~ 10%]& ()-SUB|[:vU410 | 11"10% ()-I

VI 109gg& ()-T | 1109& ()-1 | 10%& ()- | 10%&' ()-S | YI0%& ()-Bns|[:vU410 | |
| +f 109%&' ()-TI 1)10%& ()- | (Z109% ()-1 |&MO%& ()- | | % 109& ()- |

#10%&' () - s$X| [ NA4101010101 | 710%& ()-S 1 610%&' ()-1 m 351Q%& ()-

1910%& () - I|.10(V&'()-@[:NA41010 |12)% & ()-1 II%lO% &EF)JTSO/YT'—'%‘EE?%bQQ()-Sl
110% & ()- 1 @y10% & ()- | Y1 @0% & ().-4f5i | [ NAA1010 |yl %0% & ()-1 I1":10%
& ()- 1, 10%& ()-1 1°10% & ()-T | yl0%& ()-S - Hy10% & ()-Sij|[: NA41010

1y310% & ()-1 1/-10% & ()- 1,10% & ()-@ 1,1+10% & ()- 1y)10% & ()- |&10%
& ()-$vU410 |, , 10%& ()- |10%& ()- |1S@O0%& ()- |f z10%& ()-10 10 10 |, 410%
& ()-6/[:vWa10 | 1@ 10%& ()-gl |, 10%& ()-gl $ V,10%& ()-gl | @10%& ()- |
L% () 1. gLo%& IS ARSI SH16H4 L0 GO TR 5=  epEobhE (3 -q4o -8

1 1 . . - 2 N -
e 10%& ()-Sl - includes methacrylic acid copolymer and diethyl
phthaliarte.
45. The process of Claim 44 wherein said methacrylic acid

polymer 1s methacrylic acid copolymer, Tvpe C

(Budragit L-30-D55).

46. The process of Claim 29, further comprising the step
of coating the enterically coated beadlets with an

anti-adherent to form anti-adherent coated beadlets.

47. The process of Claim 46 wherein the anti-adherent 1is
selected from the group consisting of talc, magnesium

stearate or fumed silica.

48. The process of Claim 47 wherein said anti-adherent is

talc.

49. The process of Claims 29 and 46, further comprising
the step of encapsulating the coated beadlets within a

capsule.

50. The process of Claim 30 wherein
(a) the medicament is 2’,3‘-dideoxyinosine;
(b) the disintegrant is sodium starch glycolate; and

{c) the binder is sodium carboxymethylcellulose.

51. The pharmaceutical composition of Claims 1, 2, 22 and
23 wherein a plurality of said beadlets are

encapsulated in a capsule for oral administration.
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The pharmaceutical composition of Claim 51 wherein
said capsule is filled with a plurality of beadlets to
an amount eguivalent to attain a dosage of dda

required for twice daily administration.

53. The pharmaceutical composicion of Claim 51 where:in
said capsule is filled with a plurality of beadlets to
an amount equivalent to attain a dosage of ddi

required for once daily administration.



