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The preselp da [bdﬁqtl on rel ates to i nproved heal thcare prodypetyfs@i/pishgt | on$
i ncl udi ng soI I

phar maceut i cal 'mﬂm’ '[ pplication is related to N
co- pendi ng application U.S. Ser| a m "” M’MFOVM Thyroi d Hornone
Formul ations,"” filed contenporaneouslym,th the present application and
assigned to the same assi gnee, the dlsclosure of which is hereby

manaf act ar ?ﬁgbﬁréﬁ&@i@%@w@%ﬁgg %’g%; BROBRC e For
exanpl e, newer techniques fo ceutlcal dosages invol ve

hi gher pressures, dry processing, and the I| ke. In addition, new conpounds

are being fornmnul at ed including, but not limted to, proteins, peptides,

enzymes, h&askgraund of the Iaventien s and derivati ves t her eof (collectively,
"drugs of biological origi n") Further, nore conplex fornmul ati ons are bei ng

manuf actured in an aFheamesentigention jplates to wpeHsd 11541@8V5P’[°§B‘Pt ifprpyplatings, ext end

shelf life, but also to reduce toxicity and to enable site-specific drug

del i very. 15cling wlip hbarmecsatical desagaso sHueapplieatian is telater tycchpapéingnc| uded

capsul es, tablets and other unit dosage fornms, each formcontaining a

phar maceut iappiidatiorod.SbSaiablocal | v , Sndproved Eh@ow@mnaﬁmatibm%ibﬁled) ne

addi tional "excipient” ingredient. The excipient, which is intended to be a

t her apeut i cahteiipdrBdotslgmith tierprésentiapplivation @, assigned tathe sanongssipue, hxkanpl e, as

a diluent, binder, lubricant, disintegrant, stabilizer, buffer or

preservat i \éisclodite ¥AWhiohl§ IREbl WRopbAtdibyetieicadd inii githeiyent s, when admi xed

wi th excipients, have exhibited problems relating to chenical stability.

Sone prgmi nent exanph@derh A¥AihéRe pdahdi dRduth ARSI IroZRies hav¥esdnitom e,

t opot ecan, | evothyroxine, noexipril, oxprenolol, Astra FLA 336, nifedipine,

pr edni sone,; RSeellnidss foh GamiBMeridedent i fi ed drugs
of bi ol ogi ca éésfngg,ls}éﬁlﬁétic%d g(gggégl& ZCPCT/ SO 1 /a21 ~ i In fact, some

of the mOStyhieliichiBtheel AGLe hEHG pERLS afYoddRirl hdaind ACTR VE 11 Lhel T

own right. u S can 1 nterac XCI pi én Vi a nunber of mechani sns,
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t he use of any excipient that mght create a ba VI ronment coul d | ead
to ester-ba%*émﬁw%t81lyé‘?@Plﬁwlwﬁﬁgﬂﬁﬂa‘@cﬁ’ffe&flﬁl?%lfﬁ UL ISR IFEYCRoi et y shoul d

not be o _ ) .
_ toxicity and to enable site-specific drug delivery.

Solid pharmaceutical dosages traditionally have included capsules, tablets
and other unit dosage forms, each form containing a pharmaceutically or biologically
20  active ingredient and at least one additional "excipient” ingredient. The excipient, which
is intended to be a therapeutically inert and non-toxic carrier, may function, for example,
as a diluent, binder, lubricant, disintegrant, stabilizer, buffer or preservative.
Various active pharmaceutical ingredients, when admixed with excipients,
have exhibited problems relating to chemical stability. Some prominent examples have
25  included lansoprazole, molsidomime, topotecan, levothyroxine, moexipril, oxprenolol,

Astra FLA 336, nifedipine, prednisone, nitroglycerine, heparin, as well as the above-
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identified drugs of biological origin.



10 m xed with am ne type excipients, in order to avoid al dehyde-am ne
reactions. Finally, the formation of hydrogen bonds, such as those between
car bonyl wodambdsanol groups, may destabilize a drug. More@ggfysogyAis where
an excipient itself would be inert to the active conponent of a

formul ation, the excipient still may contain some inpurities, such as 15
unreacted netals or residual solvents,owhose origin lies in the processing
of the excipient. These inpurities can then react and/or degrade the drug,
and reduce its acti vi For anple,. ferriG.iron catalyvze e oxi dation
of drugs such as hyﬁPﬁ%%F??ESﬁﬁ?g$ﬂﬁ?9d¥P§?s“%8h %?%?ﬁ%%adéﬁ%ggd ferric
iron should be agvgided in fornulating drugs prone to such oxidative

degr adat i oFEaCtRéemolm‘?frf?@F‘r&bh%‘Tugs, ca&l”i’fgw&% %l{‘)iﬁ’leﬁ r"d&?a‘éﬁbeﬁﬁ be present as
20 reactive inmpurities in polyethylene glycol (PEG, Further, although the
manuf act ur @eeanisgst regdtinedn qhraaiend “?SE?$H§3’ g‘é—.‘%‘f?ﬂ'a@é“o&o f ER0P5H % r ces at some
stage, relatively little is known about the interactjons, that can occur
bet ween i ngVBeowsitAnyRasiydrolyrable daug sheyldmot bepiked g2 Brdiptghexcmdie | s

evi dence that polynorphic transformation of certain active_ingredients or
exci pi efit s if tasweiet of cagstaplization qoyldshsirpldased by thaderuasing progesenlfdlg active acti ve

i ngredi ents and exci pients, can arise upon WO U2/ U39CS PCT/ USUL/ 21-t18 -3
mechani cal ilpaeiint hay.a phimerpanne funofion thegsel pbmerrd ot diesachinmdd axpipfents whi ch it
is applied, as well as the nunber of conpressions to which a fornulation is
subj ect ed, nafgediachmins-allehygle andiymmentdtallredetionso If the agive éngredidnt isnagr edi ent
nodi fication and interaction. For exanple, lubricants, such as nmagnesi um
stearate, Raveorhasief @eng dfanheapidt that @ight treatsa bisicaiviramnaotiutd leadt e
stability. Conpression forces can |iquefy lownelting |ubricants, which

then di ssokygtdrbasdiydtblysth 208 icBaipbind cBhteR&iptan Qfleh)\RIMhd1S sl ashes have
been suggested in order to prevent such harnful interaction between active

i ngr edi gnt %iﬁélﬂvﬁ%%iﬂé 8L Sxcififs, RPSAERD b did aldShylde-afiRatdetion. Filagygt hy, and

possibly fruitless, search for alternate excipi'ents. Another possible

sol ution 1Q.d & ioﬁ%PﬂyrcﬁJs%%ﬁ%&?dsi QLB EGbiMR v RALEILA LR mn&%%ubﬂalaﬂ t her

the active 1 ngredi ent or e excipient, or by preparing sone kind 0O
partitione sage form However, this approach adds conplexity and expense
to the for%ﬁ%‘ﬁ%na({p“rl%cess. Therefore, it would be desirable to provide a

reliable, as well asl\/ljo%%)ger, even where an excipient itself would be inert to the active

component of a formulation, the excipient still may contain some impurities, such as
15  unreacted metals or residual solvents, whose origin lies in the processing of the excipient.
These impurities can then react and/or degrade the drug, and reduce its activity. For
example, ferric iron catalyzes the oxidation of drugs such as hydrocortisone. Thus, clays
containing adsorbed ferric iron should be avoided in formulating drugs prone to such
oxidative degradation. As another example, aldehydes and peroxides may be present as
20  reactive impurities in polyethylene glycol (PEG).

Further, although the manufacture of most solid dosage forms requires
compression forces at some stage, relatively little is known about the interactions that can
occur between ingredients during, and just after, such compression. There is evidence
that polymorphic transformation of certain active ingredients or excipients, as well as

25  solid-solid interactions between certain active ingredients and excipients, can arise upon



conpl ex and | ess expensive, nmethod for fornulating a pharmaceuti cal
conposition while t5 avoiding instability caused by interaction of the
active i ngioagdiossys Wi th excipients. Summary of the I nventi ggTlusogees dance
with the teachings of the present invention, a nethod is provided for
formul ati ng heal thcare products, including solid pharmaceuti cal dosages, 20
w th enhanced stability, which overcongs the di sadvantages of the
approaches suggested in the prior art. The nethod of fornulating a

heal t hoar e ok ARGHhaplb . U Mo R AL RRAEHI A AORRASHELORSs i 2y of 4 ng

instability cause Imteraction ctive 1ngredi exci pi ents,
conpri ses \J&ﬁ a8 Eh% Qlﬁmggr o(f %2)1 ér%és?o%g 'ton\gl'tlig‘lpa %%P%ﬁort]lg gllﬁ}ggclte%n hre tfz?:?o&s &/Rﬂ?ﬁs )
stability or potency upon B eract ron w pharnmaceut I cal  exciplents;
and WO 021039f.i.S -4 PCT/,USO./21~18 (b)..deposif. .he ;active.ingredient,
ot ef er abl y TV ACYFBUE T PRSI o Heredieg HERHER Sl pUiRr ¥ S "oy

exci pients, .onto a pharnmaceutically acceptabl ol r. substrate. It is
accor di ngl JERAH SubEs gReRs it haYa kg e < v P GEOR <HESRBd 1 or
formul ati ng heal t hcare products, including solid_pharmaceutical dosages,
wi th enfané®y Late sty Copprastion forcey sandiquatyrlpg-medting lwbrippnts, Which{hersi r abl e

i nteraction between the active ingredient and certain excipients. WO
02/ 0396a - Yisprlvaihp derepedwegingits pap®tiest he | nvention PCT/ USO /21- 418

Various approaches have been suggested in order to prevent such harmful
interaction between active ingredients and excipients. One possibility is to embark on a
lengthy, and possibly fruitless, search for alternate excipients. Another possible solution

10 is to separate the interacting ingredients by coating either the active ingredient or the

excipient, or by preparing some kind of partitioned dosage form. However, this approach
adds complexity and expense to the formulation process.

Therefore, it would be desirable to provide a reliable, as well as less
complex and less expensive, method for formulating a pharmaceutical composition while

15  avoiding instability caused by interaction of the active ingredient with excipients.

Summary of the Invention

In accordance with the teachings of the present invention, a method is
provided for formulating healthcare products, including solid pharmaceutical dosages,

20  with enhanced stability, which overcomes the disadvantages of the approaches suggested
in the prior art. The method of formulating a healthcare product, including a
pharmaceutical composition, while avoiding instability caused by interaction of the active
ingredient with excipients, comprises the steps of:

(a) selecting an active ingredient that loses stability or potency upon

25 interaction with pharmaceutical excipients; and



I n one enbodi nent of the present invention, drugs or pharmaceutical agents
can be fornmulated into a suitable dosage formwi th increased stability by
deposi ti ng,d Pazeyzar maceuti cal active agent as a pure ingreditaio1fihe a
substrate in the absence of excipients and then processing into an
appropriate dosage formtherefrom In a preferred enbodi nent, a

phar maceutical active agent, that has_Reen found to have stability problens
when adm xed with excipients, is deposited, as a dry powder substantially
free of excipie substrate p deposi tion

t.s, to.th | t at.j
process. In t he@fec&%gﬁﬁ tlgﬁac gﬁg’ﬁr?diwgn%ﬁe?%@glgg?féc%(%iaittlgﬁh?%sra r eam of
h d 10 ticl f.th ti i dient i d.to, di ted
Cowards. a Subst rat ePOVlet FRSAR{RY Fer ORPCiRigtin Ut pehtmpeuticall Apesp ROy

opposi te charges has heen established. In this fashion, a neasured dosage
of the active ingredPUVREISHPSTRYE: adhered to a substrate without the need for
additional carriers, binders or the like. Thus, in a preferred enbodi nent,
phar maceuti cal | y act Itiseacaerdingly anohiget of gheiapseyt inyeatipmioraeyide apethod@hi xed

w th excipients 15 and/or subjected to normal nechani cal processing

condi ti dns fomwdating fedlthcarp produdis: fincdudingsobd pharma¢eutionh dosagas| With enberngé f or s,
are stable when incorporated into a final dosage formusing a process of

t he i nvent isabijlity, withbuti regprétoght natet af any wid¢susble irderactiSnbetaisketheeeiive of

el ectrostatic deposition are described in, for exanple, U S. Patent Nos.
5,714, 007, ibgr8dientaRdcanih &xciPikdis688, the di scl osures of which are 20

i ncorporated by reference herein in their entireties. Active pharmaceutical
i ngredients that would benefit fromthe enhanced stability fornulation

met hod of the present invention include, but are not limted to,

| ansopr azol e, nol sidom ne, topotecan, noexipril, oxprenolol, Astra FLA 336,
ni f edi pine, steroids (e.g., prednisone), nitroglycerine, heparin, and drugs
of biological origin. It 25 should be understood that, in addition to the
active ingredients included in this list, any WO 11210396s PCT/U S01 /21
~ 18 -b other suitable active pharnmaceutical ingredient, which denonstrates
instability or | oss of potency when conpressed or when adm xed with various
exci pients, can easily be identified and sel ected by those of ordinary
skill in the art, by routine testing. The preferred deposition substrate is
a "pharmaceutically acceptable” 5 polyner; that is, one that may be

i ntroduced safely into the human or ani mal body, for exanple, taken orally
and digested. Ideally, the polymer has received regulatory approval and is
of GRAS ("Cenerally Regarded As Safe") status. The substrate pol yner,
preferably in the formof a film may either dissolve or otherw se

di si ntegrate subsequent to introduction into the body, for exanple,
subsequent to or upon ingestion, or the 10 polyner may be substantially
inert and pass through the body, provided that the dosage form opens or

ot herw se rel eases the pharnmaceutical substance fromthe deposit into the
patient's body. Suitable materials may include, for exanple, polyners and
copol ymers of polyvinyl alcohol, polyvinyl pyrrolidinone, polysaccharide
pol ymers, acryl ate polyners, nethacrylate polynmers, phthal ate pol yners,

pol yvi nyl acetate, nethyl cellul ose,



15 car boxynet hyl cel | ul ose, hydroxyethyl cel | ul ose, hydroxypropyl cel | ul ose,
hydr oxypr opyl net hyl cel | ul ose, ethyl cellul ose, Eudragits (that is, polyners
and copol Wwgapmzs@ant ai ni ng met hacrylic acid), starch-based ppglysgpssasg 9el atin
and the like. Preferred dosage forns, as well as additional useful

substrate polyners, are disclosed in published international patent
application nunber WO 99/63972, the 20s5di scl osure of which hereby is

i ncorporated by reference herein inits entirety. For exanple, a cover film

may be app I ectrostatically deposited active
i ngredi ent; He?aql& SRR b Bleintelfly "core" may be further processed into

dosage forms resenbl venti o tabl ets,. . capsul es and the
| i ke or processed i nﬂP(S’g?‘r Q W%Pfﬁlﬁﬁesﬁf%’?@m& ?F g“glrc%sent ations.
The preferred, dos [ 7§, . MRy 5 suitable for or nsder mal or

- buccal dosf&F Scﬂﬁngggq"m”" Oarw&"f dpnge forh ik Bierepss stabi 2/ 0396s
PCT/US(11/21-t18 - i nventr on provides satisfactorily small dosages as nay

be requi r edePositing éfs@ap#fsrnecelrerl A AspRf aaﬁauretlegre@rrrtvatpra\ﬁe%strareélbﬁﬁ n and
other orally absorbed drugs. EXAMPLES 5 Exanple 1 The conpatibility of

var i ous 5coRbsents SeueiPigEs Rrbthert PIOpRSSING infe areAPBTRYiRts dpvsee fasmitharetigas BBval uat ed.
The goal was to select a suitable polynmer filmto nmaximze the stability of
| evot hyr oxiapeeferoadiemboflisrene k pharmeeruticdl activepeeitithamas kagy fquod vk op a dosage
formusing selected polyner films. 10 Each sanpl e was prepared by

deposi t i ng stabiitt ryblems whersaithixath with excipainsisrdepasiied, pas dry powder drug-to-film
rati o of approximtely 1:14. Sanples were stored in individual anber vials
wi t h Tef | ogulstangsliySfegeariiexdients, ostortRssubbtra?bly au dldrtroQ8fidbaditioneprédesd. di ty and
at 40Cwith 75% Relative Humdity ("RH'). As a control, |evothyroxine

sodi um drug subst anck thededbioSth@dephdifidiopibcedd) ¥ chRN 0B tich@IDf Shipgddr at e, in
cl osed anber 15 vials under the sane conditions as the sanples. Sanples

vere angl ya8icRb ofkh®hctfe WRRde% ntf%rexl%ct}.@dfbrﬁlscﬁfb@@d VwaRJs amapds al@pd | oss of
active ingfedient) by means of a stability indicating H gh Performance

Li qui d Chr pel 0QF aRfaK sﬁB%ErsreqpaJé?@ofcngbewcﬂa &q{axr;eerﬁeseméhs@rrﬁltmyﬁr s were

eval uated: 1. Substrate 1527-79- dr oxypr opyl net hyl cel | ul ose

iyl bl 1 Fag { M BRI i Mot i<
DSt ot Ntk 1R R PR Lo i YRR gy &% 0%
o S g SO0 S xR e 00
("PEG') and/or subjected to normal mechanical processing conditions involved in the manufacture
of traditional solid dosage forms, are stable when incorporated into a final dosage form
using a process of the invention, involving electrostatic deposition.
Suitable means of electrostatic deposition are described in, for example,
U.S. Patent Nos. 5,714,007, 5,846,595 and 6,074,688, the disclosures of which are
20  incorporated by reference herein in their entireties.
Active pharmaceutical ingredients that would benefit from the enhanced-
stability formulation method of the present invention include, but are not limited to,
lansoprazole, molsidomime, topotecan, moexipril, oxprenolol, Astra FLA 336, nifedipine,

steroids (e.g., prednisone), nitroglycerine, heparin, and drugs of biological origin. It

25  should be understood that, in addition to the active ingredients included in this list, any



WO 02/0396 _g_ 7. Substrate 1527-84-1: 100% HPC 8. Substrate |501-56-3:
100% HPMC PCT/ USOL/ 21-118 The followng is a summary of the stability of
certain fgga@dbdsons (that is, 5 the percentage of active girgnr&dhent
remai ni ng) at four weeks: 25C/ 60% RH40C / 75%

RH1527- 69- 198. 8998. 894527- 79- 198. 89©8. 7% 0 1577-7-1----- 99. 094577-7-399. 1
9%99. 0%4.577- 6- 394. 3960. 8%d577- 6- 593. 8% % 3% he stability of certain

formul ati ons at six weeks was as follows: 1525C / 60% RH40C / 75%
RH1527-79- 198. 7% 8(V 8 7998.. 7% 6- 398. 6(%9 sl Ts 99. 0998.
7020 1577 PUBEBIADIS AR P S IR B RT  B6 G
certain poI ner s re associ at 20 undesirabl.e 1 oss a bactlve

i ngredi ent . ﬁB%\)’E‘% COMPIRSSEGOT ¥ ﬁ%ﬂ %‘qrﬂﬁ? With VATioPs ?’?Cmﬁ%"%‘?ﬂ 1%t i ons were
associated with a loss of no nor han 2% of the active ingredient under
stress condfqntifpdandslseted py thoge “afﬂb‘i\Paéth‘{ ifnhe At B, rFB‘tltgleﬁ%ﬁti‘ng a high degree
of conpatibility with an active ingredient (that is, which result in
negligible |oss of tRee preferroddipagitiemsubitate is anplsampesutically peqsptaRladi | y fr om
the routine screening of polynmers that are conventional for pharnmaceutical
use.  \W0 (RLOBHChatig opJhAYSHIbe/ipttodutedafekmingsl the burneor gnimphbadyi fort y  of
three polyner filns with ondansetron WAs eval uated. The goal was to sel ect
a suit abl e guahylapekenioratiytand digested. Zdedilficthe palipmei tay restivedisgulgietyr on 5 f or

el ectrostatic deposition, and to devel op a dosage form using sel ected

pol ymer fi lapprovilaad issEIGRAS (tasnapalBiitagededys Safp)stahisn Thasubs@ant pélymedt
ondansetron on a polymer substrate followed by folding of the film Each
sanpl e was pséferabl i thedori ¢ AlRNGAY yitHeeHi¥eiveyor efherwikiREhte patetshigseipenh

pol ypropyl ene (PP) screw cap at 25C with 60% 10 Rel ative Hum dity and at

40C Wi t h 753¥qd8eliadtior ntbiiE bding, Yor(exBapl:, suﬁﬁ:qﬁ’en@ﬁfﬁrﬁl bn 1n§é'§€i@ﬂ%€ﬂfe9n drug
subst ance was stored, w thout any substrate, in ottles wwth PP screw

caps unger p%grﬁ?er&a @e&a&a %ﬁueﬁﬁr 1ﬂé}?arﬁ%|tﬁl%u%lﬁﬁgg$®s pM5{dtd ARPhYdagdeat 2 or 4

weeks for th resence of degradants (and Toss of active ingrediéent) by

means of a %{?&%én fny &tﬂg'bv?s@tr lgbg,eﬂhggl aglﬁ&fegﬁ ﬂﬁgtaﬁée%ngthgaﬁﬁg@}n?cg{h?phy

met hod. 15 OW Nng nmer s rrers WwWere eva t ed:

Substr 2t SU0EbEH T f%ﬁ@w@%é;g%;ig;b@ﬂa%ﬁﬁaség?’
"HPC') + 10% P . 400 (" PEG

Hyir oxy pr o EDHJELE) ng% o %%lyﬁﬂ‘i ol PR 0T BONRGRy of the

stability of ertalnfor tions §,that 's E ?erc n{ elof active

i ngredi ent TRet gﬁay yg}tarst glate. palymers, po yvinyl acetate, methyl cettulose,

15  carboxymethylcellulose, hydroxyethylcellulose, hydroxypropylcellulose,

hydroxypropylmethylcellulose, ethyl cellulose, Eudragits (that is, polymers and
copolymers containing methacrylic acid), starch-based polymers, gelatin and the like.
Preferred dosage forms, as well as additional useful substrate polymers,

are disclosed in published international patent application number WO 99/63972, the

20  disclosure of which hereby is incorporated by reference herein in its entirety. For
example, a cover film may be applied to encapsulate the electrostatically deposited active
ingredient, and the resulting stable "core" may be further processed into dosage forms
resembling conventional tablets, capsules, caplets and the like or processed into non-
conventional wafers or stamp-like presentations. The preferred dosage forms may be

25  suitable for oral, transdermal or buccal dosing of appropriate drugs. The method of the



30 25C / 60% RH 40C / 75% RH 990210 99. 8% 99. 9% 35 990193 99. 9% 99. 9%
990077 99.9%99.9% WO 02/03905 -10 PCT/USOL/ 21-t18 The stability of
certain fwomalasdsons at four weeks was as follows: 5 25C IpcgQ%phi 49C | 75%
RH 990210 99. 9% 99. 9% 1 0 990193 100. 0% 99. 9% 990077 100. 0% 100. 0% 15 The
results indicate that all the polynmer filmformulations in the study were
associated with the loss of no nore than 1% of the active ingredi ent under
stress conditions, indicating a high degree of conpatibility with the
active ingriggli g i i een _described with
particul ar 1%%?21]& Bre r(li%{;ﬁ%i gﬁgé@? 3?‘%\1?%%2 egrag}é1§9é%§5?e%tséﬁ%?§x%lwg?, It

vari ations ; i f J . { re t .inyention can be effected
within the Ig‘%ﬁ???gg{]‘gfﬁg%‘:ﬂé‘%g’%gﬁir{“hagﬁPg‘l"f G Psy & ?t‘&‘gs- WD 02/039(S -11 In
the clains W claim PCT/US01/21~18 1. A nethod of fornulating a healthcare
. product while avoiding instability caused by interaction of the active
ingredient with excipients, the nethod conprising: 5 (a) selecting an
active ingredient that | oses stabi Im %ot ency upon interaction with
pharmaceutical excipients; and (b) depositing the active ingredient, as a
dry powdser é@%@alnti ally free of excipients, onto a pharnmaceutically
acceptabl e polymer substrate. 10 2. The nethod of claim1, wherein the
deposi ting is perfor fd8cempaibiligseliariews copventonalhelymrer filow voth cl ai m 2,
wherein the healthcare product is a solid pharmaceutical dosage. 15 4.. The
net hod of d¢@ihyroxinegadive wastevaluged. yherzoblawas tessdicy 2shitablg pblyimer filnappr oval and

maximize the stability of levothyroxine sodium for electrostatic deposition, and to
develop a dosagé form using selected polymer films.

10 Each sample was prepared by depositing levothyroxine sodium on a
polymer substrate, in a drug-to-film ratio of approximately 1:14. Samples were stored in
individual amber vials with Teflon-lined screw cap closures at 25°C with 60% Relative
Humidity and at 40°C with 75% Relative Humidity ("RH"). As a control, levothyroxine
sodium drug substance was stored, without any deposition substrate, in closed amber

15 vials under the same conditions as the samples. Samples were analyzed at 4 or 6 weeks
for the presence of degradants (and loss of active ingredient) by means of a stability-
indicating High Performance Liquid Chromatography method.

The following polymers and copolymers were evaluated:

1. Substrate 1527-79-1: 50% Hydroxypropylmethylcellulose ("HPMC") + 50%
20 Hydroxypropylcellulose ("HPC")

2. Substrate 1577-7-1: 60% Ethyl cellulose ("EC") + 5% HPMC + 35% Triethy] citrate
("TEC")

25 3. Substrate 1577-7-3: 60% EC + 5% HPC + 35% TEC

4. Substrate 1577-6-3: 66% Cellulose acetate phthalate ("CAP") + 5% HPMC + 25%
TEC + 4% Polysorbate 80

30 5. Substrate 1577-6-5: 66% CAP + 5% HPC + 25% TEC + 4% Polysorbate 80

6. Substrate 1527-69-1: 45% HPMC + 45% HPC + 10% Polyethylene Glycol 400
("PEG")



is of GRAS status. 5. The nmethod of claim4, wherein the polymer is

sel ected fromthe group consisting of polyvinyl alcohol, polyvinyl
pyrrolidi gapeyespey ysaccharide pol ymers, acrylate 20 pol ymegsyydiRhpagryl ate
pol ynmers, phthal ate pol ymers, polyvinyl acetate, nethyl cellul ose,

car boxynet hyl cel | ul ose, hydroxyat hyl cel | ul ose, hydroxypropyl cel | ul ose,

hydr oxypr opyl net hyl cel | ul ose, ethyl cekl.ul ose, Eudragits, starch-based

pol ymers, gelatin, and conbinations thereof. 25 6. The method of claim 3,
wherein the active ingredient is selected fromthe group WO 02/ 039C,

PCT/ USOL/ 21- t -12 i St | ansopr azol e, nol si dom ne, topotecan,
T PR L2 FbA e,

nmoexi pril, 336, nifedipine, steroids,

nitroglycer, he Ny i d drugs of biological origin. s 7. The
nmet hod of ér3§ﬁ¥%¥gfﬁﬁfﬁ%*q@@%ﬁﬂ?@€ng: (a) applying a cover filmto

- encapsul ate the electrostatically deposifed actiye ingredient, so.as to
forma stable core; fdolBYng i HEmagt ?fé’é“s%‘i‘t}ﬁl&ytoﬁ‘éer?inaﬁ?f‘ﬁulét&né (thstiy a
dosage formresenbling a tablet, capsule, caplet, wafer or stanp-Ilike
present &t i ¢ peiggnigge %t?ﬁctlwmwé@ntg@mlamg}ﬁrf%@@elﬁ! cal dosage fornul ation,
conprising a therapeutic anmount of an active pharnmaceutical ingredient,
deposited on a pharnmaceutically acceptable polyner substrate as a dry
powder substantially free of excipients. 15 9. The fornulation of claimS8,
wherein the active ingredi ent 26% d&#¥oRHt ed el ect AQ%1/d5LERH] y.

.An?. As. As. As+. As. A. ATL. AY. A Ase. As. A | Fvy#&o r
1527-69-1 98.8% 98.8%
1527-79-1 98.8% 98.7%
0 15777t e 99.0%
1577-7-3 99.1% 99.0%
1577-6-3 94.3% 60.8%
1577-6-5 93.8% 51.3%

The stability of certain formulations at six weeks was as follows:

15 25°C / 60% RH 40°C / 75% RH
1527-79-1 98.7% 98.8%
1527-84-1 98.7% 98.7%
1501-56-3 98.6% 98.7%
1577-7-1 99.0% 98.7%

20 1577-7-3 98.7% 98.0%
1527-69-1 98.3% 95.3%

The results indicate that certain polymers were associated with an
undesirable loss of active ingredient. However, five of the eight polymer film
25  formulations were associated with a loss of no more than 2% of the active ingredient
under stress conditions. Thus, it is apparent that polymers having a high degree of
compatibility with an active ingredient (that is, which result in negligible loss of the
active ingredient) can be identified readily from the routine screening of polymers that

are conventional for pharmaceutical use.
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ca] ca] ca] ca] ca] ca] ca] ca] c*a] cal] ca] ca] ca] ca] c”a
V]]ca] ca]ca]ca] ca]ca]ca]ca]calcalcaljca _ | gH) gl0%a& ()- 10%& ()-3
S10%@& () -- 10%@& () - Eachl@gly wds pyepdRodmrd¢positiog/@gudnyitshionddapg oDoes: () 3
y) 10%a& () - #10%@& () - 10%@& ()-F gl0%@& ()-310%@& () - 10%@& () - 3#&0
dE) g10%@&' (poFsedd %i@itritp fol BIAGE fdldinh dDUECERI.) EZhI@hpR@RS ftpred in a high-
-109%4a& () -+l 109%@& ()- r bCgl0% @& " 109%v& ()- 10%&' ()- 10@
density polyethylene (HDPE) bottle with polypropylene (PP) screw cap at 25°C with 60%

m—

10  Relative Humidity and at 40°C with 75% Relative Humidity ("RH"). As a control,
ondansetron drug substance was stored, without any substrate, in HDPE bottles with PP
screw caps under same conditions as the samples. Samples were analyzed at 2 or 4 weeks
for the presence of degradants (and loss of active ingredient) by means of a stability-
indicating High Performance Liquid Chromatography method.

15
The following polymers and copolymers were evaluated:

1. Substrate 990210: Purity Gum, Sorbitol and Pectin

20 2. Substrate 990193: 45% Hydroxypropylmethylcellulose ("HPMC") + 45%
Hydroxypropylcellulose ("HPC") + 10% Polyethylene Glycol 400 ("PEG")

3. Substrate 990077: Hydroxypropylmethylcellulose ("HPMC")

25
The following is a summary of the stability of certain formulations (that is,
the percentage of active ingredient remaining) at two weeks:
30
25°C/60% RH 40°C/75% RH
990210 99.8% 99.9%
B 990193 99.9% 99.9%

990077 99.9% 99.9%
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10% & ()-10% & ()-10% & ()-F10% & () -
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. 10% & ()- YOd0% & ()- @10% & ()-9' 10% & ()-QIdE:/ 10t 10t910% & ()-Y

710% & () -510% & () -3 1 & 9 10%@ () -
i1 o (1 S iV s o W o o
» 100 10 P @& ()-10%a () 250%// (R SIOU@: () - +<#AFabC JOLI0% & () -

990210 99.9% 99.9%
10 990193 100.0% 99.9%
990077 100.0% 100.0%
15 The results indicate that all the polymer film formulations in the study

were associated with the loss of no more than 1% of the active ingredient under stress

conditions, indicating a high degree of compatibility with the active ingredient.

Although the present invention has been described with particular
20  reference to certain preferred embodiments thereof, variations and modifications of the

present invention can be effected within the spirit and scope of the following claims.
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3. The method of claim 2, wherein the healthcare product is a solid pharmaceutical
dosage.
15 4. The method of claim 1, wherein the polymer has received regulatory approval and
is of GRAS status.
5. The method of claim 4, wherein the polymer is selected from the group consisting

of polyvinyl alcohol, polyvinyl pyrrolidinone, polysaccharide polymers, acrylate
20 polymers, methacrylate polymers, phthalate polymers, polyvinyl acetate, methyl

cellulose, carboxymethylcellulose, hydroxyethylcellulose,

hydroxypropylcellulose, hydroxypropylmethylcellulosé, ethyl cellulose,

Eudragits, starch-based polymers, gelatin, and combinations thereof.

25 6. The method of claim 3, wherein the active ingredient is selected from the group
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(b) further processing the stable core into a dosage form resembling a tablet,

capsule, caplet, wafer or stamp-like presentation.
10
8. An improved solid pharmaceutical dosage formulation, comprising a therapeutic
amount of an active pharmaceutical ingredient, deposited on a pharmaceutically

acceptable polymer substrate as a dry powder substantially free of excipients.

15 9. The formulation of claim 8, wherein the active ingredient is deposited

electrostatically.



