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O her agents which have been used to replace gelatin in fast

di ssol ving dosage fornms are starch and nodified starches. One problem
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the nouth and can lead to dissatisfaction for 30the patient. Many
nmodi fi ed starches also result in thiszproblem Furthernore, they are
expensi ve. frdaerdefity eycld, hagie physiealpanstitynhd BRysal-cHeplical pi@sities of the

di ssol vi ng Cgosagﬁ?{forr?vw ch delii vers %{] agent to a patient via oral
admi ni stratlen” ave? r{nlgrﬁgn%g%atg Pt e?apl dly 35di ssolves in the
oral cavity of the patient, and wherein the dosage form does not use
subst ant i ah theresresingty pranersks.aelagolaad iotheo gelatirared:ahect)mateddbﬁhw begrar ch
mat eri al I\%ﬁﬁ C f the
present |nvenﬁuon t etrge:agl’-gﬁE rovi deds%lvﬁg &Hs é;g% Q%Fat %}na&doéa e
form aéapt%fdlcmfﬁ"foffh'ég @éﬁ@aé@d tfis @bemémlhglﬁ%lﬂl Wea%fm\féstrﬁﬁséwmlformﬁ t he

oral. cavi tiyr WhQiaeirBnde&f g%@QEGE@ﬁﬁnp‘F&ﬁﬂ%' ﬁl%ﬁgth(tb) that dds8&s Forf) Shus
biologically active materi a east_one matrix form ng

agent , whelEY&RiRG gragijeg gad PEﬁ%@lﬂﬁé‘E%H?ﬁa@PIf Tk SRSGRY 3 oBleRY

cavity. 10femothdi cmgsag@ famowcbtemgsme@fﬁohhmwbmnbadkag@ntasélélnrt kere
is provided atrret hod ftotrfjpro e th ﬂl?t di ssol vi ng solid osa e form
of the prSXRTEPRVE AL R higeT e Wagsiogn E?i‘ﬁ?r‘i’i“ﬁ% OFs t
one nuitdr i Xofismilavgd aqbelbrahba\ﬁtya pbivides gapid Hisyolatiohiol therdakagd fahnto form
a hompgeneous nixture and then freeze drying the mxture to prepare
the solid dosage formof the present invention. 15 According to a
further aspeietn ish prefeinpyhicieiatobtainedrii the pattiel fydrolysjsy @f\aniteal callagetous

conpri si ngiskQe §L@ﬁtaéj's§|§9| %@nBQnsSQb'aﬂ]eFl@Sg&F bbRE. MHAREYS! Bnk @?gfrﬁ{’%%ﬁ‘lge

form conprises: (i) | east one bi ol ogi active nateri

(fi) at Ié’é%tt'e'BrYéthrfﬁ%rF'mi‘" V%ga'g@hts th%'éh%‘i A.blang tagieals resuits in

subst ant i ahé Sasdd@ﬁmhh{:ﬁ@os\aﬁe @ reR@hing Bids¥ of aWekitenind BHE ﬂa\@n&. tB(hEde
Accor.di.n 0 on

20i t
ot AT T s B 18 S0 chuhS okt RS Pop R aborShpps
dosage f ormanadalEnedkrived gelatn iethabfcegbirea the akegif tabi ip aftetci the gadter i al

in the Or%luni%vﬂhky dRGRAs ta'&ﬁ ﬁr%é%gﬁ (césqrtﬂh%%f]&egfgfsmar(dfgcttﬂ‘g | east

one biologically active Tt eria one matr
form ng agent; wherein the dosage form substantially dissolves in the

oral cavi tar addlilchRl lél'd?)ié?rg'vﬁt@ll g 8 bY geldt-B5deal mb%ﬁglug§5fa§icélé§6ﬁnng
conpounds, , and conpounds for veterinary and human use, such

however ndPSFIsPERIETSes Shatihe agliafie spn EreRsR Y, v'%?eafvr%fé%fs?'@wgwth

cosneceut it s ThiscanEkad So pﬁcﬁﬂ@é RITRIHicltEs "Bdicoidi She Dalatii @hn z@deCt S,

foods, vitam NSneitl UG L8Nt S e

bont© des. "RoBEY dbd sEdinanifir afeEaskondicn A et Bk pving

bi ol ogi caltlhfyhddmg verigrh tdhéradisadsarBagatagitgethtin dormoiatibnatheiude btinatprae. 4
25  to bacterial growth and some individuals dislike the fact it is from animal origin. :

Other‘agents which have been. used to replace gelatin in fast dissolving dosage
forms are starch and modified starches. One problem w'ith‘starch is that it has a
particulate feel for the patient when in the mouth and can lead to dissatisféction for

30 the patient. Many modified starches also result in this problem. Furthermore, they are
expensive. -

Ther;efore, there is a need in the art for a fast dissolving dosage form which delivers
an agent to a pafient via oral administration, wherein the dosage form rapidly
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In a preferred enbodi nrent of the invention, the biologically active
material is an organic conpound. In a highly preferred enbodi nent of
the invention, the biologically active material is an organic,

t herapeutically active conpound for human use. | n another enbodi nment
of the present invention, the biologigally active material 5is an
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Fial T TG ECIE e W e T

catarrhalis,. Borrelia burgdorferi 30and Pasteur eI | a haenol yti ca.

Furt her SRﬁff ééq%la%éagﬂe@rﬁarop&wrg am é.%ic‘éém%n%ﬁ@, pﬁénindione.

Anti-depressants: amoxapine, ciclazindol, maprotiline HCI, mianserin HCI,

30 nortriptyline HCI, trazodone HCI, trimipramine maleate.

.Anti-diabetics: acetohexamide, chiorpropamide, glibenclamide, gliclazide, glipizide,

{olazamide, tolbutamide.

35  Anti-epileptics: beclamide, carbamazepine, clonazepam, ethotoin, methoin,

methsuximide, methylphenobarbitone, oxcarbazepine, paramethadione,



fentanyl or m dazol am Vaccines directed to non-infections

i mmuno- nodul at ed di sease conditions such as topical and systematic
allergic conditions such as Hayfever, Asthma, Rheumatoid 35Arthritis
and Carcinomas. 9 Vaccines for veterinary use include those directed
to Coccidiosis, Newcastle Disease, ootic pneunonia, Feline

| eukaenm aphéﬁarcemec B thbatrbl%neEr%%hﬁri heﬁQRFm:é‘é‘d pMnha Hed's?I

Swi ne,. pneunoni a, her di sease con itions and ot ections
and auto VARIireacid.- sease condi tions affectl ng conpani on and farm

5ani mal s. Proteins, peptides and reconbi nant drugs: insulin
(hexaneric/ dimeric,/nononeric  forns) | uca rqwt h hor.nmone .

( somat ot r &pliinaal gaeals Ampbetegsing ﬁéTOPOQngPva?rP%s ClotringzQle.c PEHIAFOIR t h
a nol esul anrawhg&tﬁwaidl@ﬁm&ﬁ@ﬁné @rn@&ﬁ;[ﬂﬁ)(}ﬁracdhéhﬂ& tk@wcﬁﬁez@@dnﬁc‘,ﬁﬁéﬂﬁi c

10 nodifications reof ., enke i.ns ons al |

A phae? | TRBPVERO SR cHESTHER Mo SIEHPE dicde orod FRb P& g ues
(naf ar el i npddrendc etidn, zol i dex)., GHRH (growt h hornone rel easing
hornone), secretin, bradykin antagonists, GRF (growth rel easing
factor), THF, TRH (thyr otropin rel easi ng hornone), ACTH anal ogues,

| GF (i nsulﬂﬂhﬂhl&lm_gtémibhurfr@bpmbsylemmhmmmrteom n gene rel ated
peptigdg), l15atrial natriurectic peptide, vasopressin and anal ogues
(DDAVP, lypressin), factorViIl, G CSF (granulocyte-col only stinulating
factor), BEnibhyrarepsivepagents;) amipdiping beWdipinec| darpdiniane ditazen oHC,

danazol , glaBbxd, @&Muﬁ’@“g@énaﬂéﬁﬂéé@f&t@ﬁﬁ&ﬁﬁhw %Fbﬁ!lﬁ?@hﬁic&adﬂ%ﬁrﬁaéﬁ@'
nmet hyl t es%ig: terép nor et hi.st erone, norgestrel, oest raﬂ_gg
20conj uga PisGe mymo %egf}egpﬁﬁgﬂz % §3di oPTaZeYR Jifds fes5rPine:

t est ost er emezosnit@| one. Sperni ci des: nonoxynol 9. Stinul ants:
arrphetlgm ne, dexanphetam ne, dexfenfluram ne, fenfluram ne, nmazindol,
penol ihe. 25 Notw thstandi ng the general applicability of -the nethod
of t he i nfatrratanialsmanedigaeinef mioeomrpl eshlagpropualiilo giCt ahilpfaating vEC!,
material s eridol (dopam ne
ant agoni strd)eﬁ&il&l [ s%lgreo gﬁﬂn i ﬁ{e(tz)ﬂéalﬁmo% :ag'gh fslu[aﬂétrggner gi ¢ agoni st),
terfenadi ne (Hl-antagonist), propranol ol hydrochloride (fl-adrenergic
30ant agonmﬁ Jnigreigs | Phgeritdie bmdcﬂresrlgbtammte (raéaymlsepre@@eam.ae stateenaf i |
ci tra%& aI afj | and vard M nor an esi ¢s (cycl ooxygenase
or §)

s T R N e X e s

Napr oxen, and ot hers, may all benefit from bei ng prepar ed.  35Furt her
exanpl es i 0 ot t :
di goxin, Anﬁ: %Qéannf& T&l; 9&031 rQeI, Obst-:;[nklggx]tbp(fiidt bl éﬁ%ﬁﬁ%ﬁ?pﬁgﬁfl Eébl.
ant i t hr onbyascing| buit ebramtﬂe azﬁSGmrwwm dnmenz@e@ diseraide, orphenadrine,

becl omet hagpRencyRhiREE! FopRERRECai ne and

25

' Anti-neoplastic agents and Immunosuppressants: aminoglutethimide, amsacrine,
azathioprine,. busulphan, chlorambucil, cyclosporin, dacarbazine, estramustine,
etoposide, ,Eon:iustine, melphalan, mercaptophrine, methotrexate, mitomycin,
mitotane, mitozantrone, procarbazine HCI, tamoxifen citrate, testolactone.

30

Anti-protazoal agents: benznidazole, clioquinol, decoquinate, diiodohydroxyquinoline,
diloxanide furoate, dinitolmide, furzolidone, metronidazole, nimorazole, nifrofurazone,

ornidazole, tinidazole.

35 - Anti-thyroid agents: carbimazole, propylthiouracil.




10 derivatives, beta carotene, beta endorphin, beta interferon,
bezafi brate, binovum biperiden, bromazepant bronocryptine,

buci ndol ol , bufl onedil, bupivacai ne, busul fan, cadral azi ne,
canpt ot hesi n, cant haxant hin, captopril, carbanazepi ne, carboprost,
cefal exin, cefalotin, cefamandole, cefazedone, cefl uoroxine,

cefi nenox'ﬁmﬁmi &f Qgﬂtﬁéé)nﬁypnﬁﬁéﬁtaﬂﬁ' H@uroféﬁﬁ&x' élbr@zo!é‘rﬁf %‘n)@cfﬂa'?bltone

cefti zoxi e, oranbuci'|l, chronogl ycinic aci d,  cicl oni cat
cigli tazor‘i’érb't@l‘%nlbai‘tﬁéepaﬁbr P%ZBFP@“ PP ek eP@H@'arﬁorqqt%rb'tone

corti sone,cafyéth&PheRBRaFLASkide Y ChRFRGhiabold, andcKiériRmazine! OTRBEZAMNS,,
cytarabi ne, desocryptin, desogestrel, glexarret hastgne esters such as

t he acet atclot 'a%f’@?@m n@ozatﬂ’l”&zep AEePAMe | ofrapefidol 4 § BR2en o dinagisone,
di deoxgi naighitezepdfidli WYichaxharinedi fi@shthixodideyaticady, gRiphehaine decanoate,
di hydr oer efo] oxi n gl | ti 3z rir% do am ne nt a on| St doxor ubi

ahitsp e

econazol e, UEREHAD J07Rer ZSB SASPEY éﬂ%qrgbamate
est r adi. o} medisAqualonst mma,zolemohttatzenam, etaapmsn, dﬁentcﬁtmmmnel perphenazme

viii, fel I f n zin,
{1 ur bi pr o Liea: PR PERRES, fupit Kb QbR s PRk e cbiBia ™,
furosem de, gallopam |, ganmma 15 int erfer on, gent am cin, gepef ri ne
glicl api dgetObbBlcA - dg bQ&dlae ISHeMAIB, &@n&aagl BBRtAILN. rRERAILIL | FadBiot
vacci ne, hydral azi ne, ¢ y rocq{%&%}ét Iazi d hydrocor{'{l%sone |buproofen
i bupr oxamP*XPTREFIAlaRINFolol; Rrapeelflaci n, i odi nat ed aromatic-ray contrast
agents such as iodam de, ipratropium brom de, ketoconazol e,

ket op_r'ofeEi Eet gtl fen keE otifen fumiﬁ?‘ e, . K- st rop hant h| a?etﬁil ol,
| act obaci H2{H2 @HIrRane. | SigHising Aigoxin, 54 ’f'mgﬂ‘h Ea“’f‘ Buri de
hydr ogen meddemkie, | or azepam | ovastatin, nmefenam c acid, nel phal an,
memantin, nmesul ergin, netergoline, nethotrexate, nethyl digoxin,

nmet hyl pr edni sol one, netroni dazol e, netisoprenol, netipranolol,

met kephanilgaticogfetoidsa berlemetmgsans: detimeimmstomr idesonidg. t ¢artispne acetate,

m conazol gesdk MmeiPagsHeS diidieondlim@taiitone Hca R, @Iﬁﬁ%irde”ﬁﬂc’éh&@ﬁ@ n,

nadol ol , nafl verine, nafazatrom naproxen, 25 natural Insullns,
nesapi di | fluiigegeneqi piorienatsi ¢ SrdiRenTiisong; f@rmﬂmwmﬁqlqnam pi Arednisolone,
ni nodi pi n@redmsb,ﬁ@zﬁmouuet rendi pi ne, nitrocanptothesin,

9-nit 8carrpt ot hesin, ol anzapi ne, oxazepam oxprenolol,
oxytetrtacycline, penicillins such as penicillin G benet ham ne,
penecilli @l@gi@hacyﬂabmlamﬁeneamulprsdmt bemdgluagide) d blirobtanige p ablotdtisiazide,
pi retanid di.l n

Bt vat or ol blmaBht 86 C A erild Rigki&ne RpRASBARSR b Binerpne, |,
procaterol, progesterone, proinsulin, propafenone, propanolol,

pr opent of WhliParkirRbR BEERS: br@ﬁwbﬁ%@éwaté «'ﬁs@ﬁaé RHRatel | fapentin,

si nvagtatin, sem - synthetic insulins,” sobrerol, somastotine and its
derivafives, somat ropin, stilamne, suI final ol hydrochl oride,

su: fi n}oylr %@Iﬁ@snt&uhQCbhéﬁt&, bieaps @, € Rimetiding| OGdaphide,S \igheabiyaté NBGL,I ns,
talinolo t.axo ot t est ost. rone, est ost erpone pr |ona

sot ot oot SPURE shere canisiige. « PP mresaliponHaties. TRacIe

t rani | ast pndanisegtor A, rwndmmcadslﬂmahmazanmr oki nase, valium ver apam |,
vi dar abi ne, vi darabi ne phosphate 11 sodium salt, vinblastine,

vi nburin, vincam ne, vincristine, vindesine, vinpocetine, vitamn A
vi t anP® EHistareing 1. Receptor >antagonists tacieastingy eastemizdle, critiriginencydizing, s

al so ex pe%ﬁ&lép%nenﬁm CHFRhHRInSE! ‘ﬂhneﬁﬁlnémgz)lor%% rfet hﬁée!&%' Mep for

whi ch the methods of the invention are suitable, and wi I'T be created
or beconme¥¥AREECPEPIANgvEPI4BNe in the future. The preC| se quantity

of biologically active naterl al will depend on the material, such as
a drug, sel ect e I—Iowever e acti te erall resent
in an arm obqﬁ ragy @?ﬁé’rr%{‘ﬁ @Jb@ie'tgﬁ"%g 5rpr?5t¥l§$'er abl'y

0.1 t8575% by dry vvel_ght of the conposition of the dosage form The

Local anaesthetics: Neuro-muscular agents: pyridostigmine.




5 1n a highly preferred enbodi nent, at |east one matrix form ng agent
i s sodi um car boxynet hyl cel | ul ose. Wien at | east one matrix form ng
agent is sodium carboxynethyl cellul ose, the polynmer is present in a
concentration of fromabout 0.1%to about 19% by dry wei ght of the
solid-dosage form In a preferred 10 gnbodi nent the sodi um

car boxy metnjydtes£ lahd| sse ér&r-d?fgﬁr%ﬁ@?edt@ a%ﬁyramparat ?EerﬁblﬂHﬁra@ S4sb@idabout
15% by. dry vver t of .fhe dosage form preferred
enmbodi nent "btfai HROSBIDIASLAPNINFRA ‘PF'HHEW‘HE’[ ?Hﬂi“gﬁﬁecar boxymet hyl

cellulose is present in an anmount of about 0.1%to about 1.0% by dry

i ght of the sglid d { di
orecent i AoeRd e oG B iy BN, PR Lo a s vismin

anyl opéctikh as at |east one matrix forning agent. Anylopectin is
capable of increasing the release of the biologically active agent by
pronoting fornul ation disintegration. Anylopectin may be present in

t he: dosagdriaid ranalgesics; oprsigine; atexioeprefyontph2os,u giatrorphineg rditydrachdeing 0%
by dry weipghtafol, fdh=R8hé qntg’ﬁﬁfﬁg%afbgﬁl%e | Rzt edd hiarh Gk €4
formof the present invention opect'in i's present In an anount of"
about 2%to about 17% dry wei ght of the dosage form To achi eve a

rapi d idi S@bluﬁabxﬁﬁbs@f\/agélhébsdes%hb@Wﬁr@verﬁ%yréaﬁc@%@ymp%sadf dRasds ne
mat ri x Di | uents i ncl yde mcrocryqﬁtalllne ctiallulose

f or m ng, nat e g ma%gl |
(e.g., Avr“{? O‘Itﬁ‘ﬂ(fs) 2 FRPreRFIaYe PRWeYRS( P9l exglusive &t laffugred and
sor bi tol . Tubeseosls,| MerihgitisTelyed2aiti N WhedHing Coldte PeBAJetzhos, NDiphthbed,

al one or ture n differe be. about. 19% t

about 80%%ar|)ar”é!1r‘rgr%a outfr e'/?)td(;tm% I{lD%%&/&;as%l %e S'ﬁa‘ﬁ?f g[raéﬁ'%/rsor
cunul at i vélwrheaoil-lepabtheAeBtmm @e@titisdfledich Ogmges Faver Rakies, i Ranginflusezd,ast
di ssolyyi n age1de 0 ' e e at
east Tne uBORRSBILP FRGOTHELRSS, AT AGHCDRPLIL ToREIHIARS cAhe 2
a filler -&i%8mBirhepis Rever H%rgadgragb'a%@rrhasrc Fieeerprleasient ChagasnDissase,

M crocrt ystUahhdynRagte! Indcase chasdttyes akill PhdurhScc S0HP Bideakd tMuripd)idfdm
conpr essi ressures, and results in a hard, stable and fast

di ssol vi ngﬁ)‘& C#¥e35 form Due to its large. surface area and hi gh

i nt ernal porosi ty, m crocrystal I ine cellulose i s abI e to absorb and

rfet ?L\QO' ahds rr?égotg L ve?r{ dﬁE ih Wh ?nh tc'm?s (3<§t'hera is&ask's Frdrgm% o Qhich©" M

i nvent i on thediolipwingis ariepresentad rawl exdlysive list pf causaiiveserganisms:an
anmount of \ajaguipekidst ()Seff’thgﬁgllalgp@cre@mb KRR s ?ﬁéé@fﬁ% AR s?ae/&%Q
about B%Jy dry wel ght of the dosage form ffectiveness o
fast diss Pmpf?@"ts’é@a@@dr &»ﬁ%@gaf%%%md'a PRRSIPSI Slierteqacedl sphaciehe

drug di ssebwamgvirs, Es&f@rh&hré/@dluﬂlﬁhcﬁﬁarftéwwbn KRYERIr@S Nerss&.fseg&mhae

s PN R PR FBl e, et eyt LR, o ©
pr ef er r ed Peadroatiystisngariof, I-tehmsrsrmrsencmsmrmmpenms RéupireioseBynclitl Nrus,

t t
mator ol KBOFHRS! bt IR il rsARim S, RBhInged. Bty
dosage foﬁﬁmﬂot’mermpegeﬁtRlpkﬂuemtspgme%d!ﬂupefge@s@ry\‘,erﬁela sGegies. [Rosss an
am no aci et {iuLy cel iRkt RG] oebds Qﬁlﬁpﬁﬁrtak?% R niafs, %frEl@fE(luﬁ%dd?fgnt he

fast dissolving formulation. Low amounts o clne

the féPmupad |P@ﬁte&sr8"% heepplient Fpﬁb%rrﬁnesﬁct%a% r‘@?'”%@f"@!%%f?f&rﬁson

rate of tk@t@oﬁﬁgﬁdé-&mﬁ Furt her nore, glycr ne may al so be -.used as

an anti-coll apsing agent, which maintains the dosage formfrom

shrinking either during the manufacture process or after packing. In

]one errfl;odwmrmas drdeetegdoaﬂgewfﬁaroﬁs oﬁmhhmmddﬁeﬂtdréaavembhmbnemh ia8es
rom abou out 5% dry t osag

20ccor i 19 eELah SyaRels S SRt e, sy A5 Sl PeR Rsthe  Bugumatoid

di ssoB¥i n@rtbmilsradiddmralgmafa;r m may include a matri x form ng agent such




| auryl sul phate, fats or oils. One advantage of the use of these

| ubricants is to aid in 30 the renoval of the dosage formfromthe
nmoul d. These lubricants nay be present in the dosage formeither
alone or as a mxture in different ratios, and nay be between 0.05%
to 5% preferable between 0.1% and 2% preferable about 1.5% either

i ndi vi duahagcifgs Gomyb@iinaie! vee hdauaeeth%e@qme%at to td&mei@@i@owe%me
i ncl udes het ween 0.05%to 5% poly | ene 2000, preferably

bet ween O. Dl%aéﬁcﬁ'?%’%ﬂéﬂ%ﬂﬁyf@[f{@ ISF'S?@HI'E‘ Zﬁ@ﬂx'crfh'@\‘*ér S§Pe§50590t1 5%

pol yet hyl %]pe ﬁbMﬁwlseae@Os\{OMedeeumo{T @{arﬁ &thelt BReskRs agRiitlons Mnd Athets

m xtures of_ _the various col s. e inyention extends,

ot her - aJHREBT e GHSTE M SRS e G B PRTPOTL e Bk b as
conpoutids apintdke conposition conprising a solid buffer reagent that
affords to produce a saliva pHof 7.0 to 7.8 when dissolved in oral -
cavity. Increa5| ng the pH of the: sol ution of a weak base compound can
i ncrease tHie ani g p iroas omstzlled(,hem@fcldmbmcfmea:dnetm

enhanced ﬁ %en %%raty i {gsmgakr PGl Sfc}{d@é‘g;ﬁﬂwteg'déﬁkéwgs

sodi um di
codi um hy daek |5tﬁ¢fb@ﬂa¥%=utﬁlﬁwe§éafr@m1@aﬁ3 m@aao eIl rRn® Synelisent

i n thgodosRgichkfynd ﬁbﬁeherer%gmngr irfHefordl t@sgéﬁazlynA%QJ‘zern?é?ferdnaffdros
in a concentrati on of about 1%t o about

conposi ti dratmsings af a?ﬂ“}f“oriocc’c'ci?é- Btk aP%a@Bﬂ?W% s(Bﬁfg{?l"r’ﬂ c UBeHE R €,
whi ch nay zbigieR), BERAl(giowtRhErmdae RdlERlingdibriabne) psstrett, Ob¥yKi® amtbgaHists, 0%

ot of or abl PRILSPG Baend e TR TP BB iofnohs AT

form it eozloges BR(inolic i gravihdactofs), fCERIP {Salcloointgeb8otlated peptide3 0%

and prefer, boyut f
dosagégf or ﬁ%m %ﬁmrggﬂngpe ?H&e. 44 rr(%Sﬁlll ESr%“’cat-w:r-l(rgt éq" Q&’gﬁﬂvﬁ%%@ssm‘?lfﬁ%tpﬁlgé an
absor ptii of¢- Gﬁﬁé@f@@rlocy%@l%ﬁmyétmfaemaﬁe@r(ewmm pol ysacchari de
and may be positively charged. 20 Preferably, the absorption
enhancer is -CP/C| odextrin or its derivatives. The ficyclodextrin or
derivative® damippene cittate odpngrelr sifinglegfadiql JRPUBHRIOISS ISt o
about 10%§bg¢atér ymesttzgiot, bﬁfetﬁyhé‘stm@'a@é: frfardmstafoenfaer@cbbésnbet m&&md&i 2%
to 2%, ,an era ut 1% t V|n
dosap8”f or UG BRPRER roBdhns Slere o SisPrtas SRt i gent s
to maint aﬁnemfs@@mmmol@f t he bi ol ogi cal |y active material evenly
di spersed in the matrix during the manufacture process. The
floccul ati ng agent may be guns. Preferable, the gumis xanthan gum
The xant h@iMyl3Risha? ”ﬁ%’eﬁf"é’%ntdqxﬁmah%téﬁé’ént rd&ﬂedﬁmém""&boﬁ?“f@m% to
about 10%lagindbly pateaigbt of the conposition, 30 preferably from about
. 2% Bg 2% and nost preferably about 1% To aid dissolution of the
b| blogically active material into the aqueous environnent, a
sur f act anNotvetrstaediaglthetheherat diplisatlility ofthe asthad wé tHel ing:nage mtore Spactiiabl e
surfactan n|o etergents such ag sodi um. | ayryl slfate
i ooty ST U FoBRhBM, S 0RE-HARILR RGle "Rofail it R iyl
Cationic delpwrgi@ht(@omwebentas@dsthnau la@ﬂrafa@nbbﬂnzabkldmdm(&atﬂremrdae or

benzet ho ma Gﬂlﬁga?érfeq dind hg-ﬁl érﬁ%i/ gét)l? Y E%b@n@lop Ol@dr&ﬁ?ﬁo?ldg ehﬁéﬁ'@f@ ﬁic

i ncl udes uro Crogo st'ear at’e, pol
hydroé@na?@‘ég@!ﬁ@i d#eswram'n@ hvdrps e frntigenregsapbe fisien ertéﬁt%a gal@fil

pol ysor batgd AardHafil. 6SvmBE a%glge§3§r(@ﬁ%c;xgéériéséchﬂlbﬁ?g)e{fené?ﬁﬁ:h%sds
ese surfactants_ m

cel l ul ose_and car box | ul ose

pr esent lﬁ’r?ﬂ‘éa”&og%{b%rﬁ‘!ﬂ'tﬁﬁ Se A NaPLxgRea ) otgersg M@y &'l hegefit ?’P@Qent
rati os. Spdghatddves which potentially enhance uptake of the corrpounds
are fatty acids such as oleic acid, linoleic acid and |inolenic acid.
In order to enhance the aesthetic and taste .appeal of the fast

di ssoB¥i ngudios s nintlodd, Hevwewd] eet nott Indtedotma gifaxatome aestyladigoxin,

acyclovir analogs, alprostadil, aminofostin, anipamil, antithrombin HI, atenolal,

azidothymidine, beclobrate, beclomethasone, belofnycin, benzocaine and



10dyes Blue No. 2 and Red No. 40; flavoring agents, such as orange,
m nt, raspberry and caranel; and/or sweeteners such as aspartane and
saccharin. The fast dissolving solid dosage formof the present
-invention is suitable for oral adm nistration to a subject. As

di scussed above, the dosage form conpjy ses at | east 15 one

bi ol ogi Ca'deYlva'&%é Veta darkterf b@?at @ﬁdcﬁ‘éhm ThRa abiersn, aLSABfibrhe, ‘bIPI%I}@rﬁor e
delivered to the subject via the oral cavity mucosa and into the

system c tﬂ’%’ﬂe%-ystiré'ﬁf‘%ﬁp?ﬁi anD”?W*F‘?/eIRI’C@H?}P[t pefiagilof bynivagaing, o
preferred webhemd Netraladi, ef:érﬁﬁblh\éﬁnp'@&ﬁi&xé}ﬁﬁlﬁe%p@bhlorba%arﬁél@pm?h
no_nor e an

bi ol ogi cal I act ent i.s ched erl

two hours,®® (E’foék abF%gW'f'hl ﬁe%g?ﬁ'l nlff’g?ana‘ﬂa m‘i’géz QFeréﬁIr“iPr%"f’ﬁl n
10 m. nist escefidéhokicie, hexfupeazorad) auéfmmdirage oeffomme prefmmtn i rRefinbRirg, | S
that the f oI l.id S | et el LS ‘
wthin s SRRRT0EMaR L o AR, TUGBIRAE, it f 53 BRer i
and nost mOGIceasta:Imhy wiottihein czrtsetmncbs:lapbomameieom?slosmrerﬁx and other
adm ni str t h nt
of the pr @gﬁ%ogé% %\@?ﬁ?g{%sg ﬁer hg%@ﬁ%kgeé%&g%ﬁagééﬁe%ﬁ%@%hr%
dosage. f orthg dicetelfe grzegaat d'ﬁ?ﬁpém i divlofgnace rdidemryariespsiag.i @ﬁewmpsm%

det ecti@bl esidisxih hed:B@ilh endin & Rine! hﬁh@-ﬂ@ér@@t&xaﬂasdlmgzéﬁﬁ gedotpgmlne
swal | ow t he dosage form 'the subj ect receivjng the fast_dissolving

dosage. f ordMagPiEle HWSRAL n\RPAEIE: ma§ Helagbean e&I‘ﬁ"r‘i‘éI‘mor eRRIARI
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30 carrageenans; dextrans; pectins; sugars; amino acids; starch; modified starches;
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methyl cellulose inorganic salts; _synthetic polymeré; amylopectin, polypeptide/protein

.or poly-saccharide complexes.

35 Examples of at least-one matrix forming agent that are carbohydrates include
mannitol, dextrose, lactose, galactose and trehalose and cyclodexrin. Examples of

matrix forming agents that are inorganic salts may be selecied from the group



active material. In the latter enbodi nent, a nedi canment nay be

achi eved which provides for different rel ease characteristics -
early release fromthe biologically active material, and | ater

rel ease froma | arger average size biologically active 15material .

Medi caments of the invention can be gpally administered to a subject.
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20 The present invention will now be described with reference to the
following non- |imting Exanples. The description of the Exanples is
in no way limting on the precedi ng paragraphs of this specification,
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dosage form comprises a super-disintegrant as at least one matrix forming material.

10 .
’ in a highly preferred embodiment, the fast dissolving dosage form of the present
invention comprises glycine. Glycine is an amino acid with excellent wetting
‘properties and is suitable for the. fast dissolving formulation. Low amounts of glycine

' ,méy I:)e~ used in the formulation df the present invention to control the dissolution rate
15 of the, dosage form. Furthermore, glycine may also be’used as an anti-collapsing
agent, which maintains the dosage form from shrinking either during the manufacture
process or after packing. In one embodiment, the ‘dosage form of the present

invention comprises from about 0.5% to about 5% dry weight of the dosage form.

20  According to another embodiment of the invention, the fast ‘diss'olving solid dosage
-form may include a matrix forming agent such as mannitol. Mannitol is a component
that‘may aid in the crystalline structure and impart hardness of the dosage form.
‘When mannitol is present in the dosage form, it occurs in a concentration of from
about 5% to about 80%, and preferably from about 10% to about 60% by dry weight

25  of the dosage form. |

In addition, the fast dissolving dosage form of the present invention may include
lubricants, such as polyethylene glycol (PEG) 1000, 2000, 4000 and 6000, sodium
lauryl sulphate, fats ’,or oéls. One advantage of the use of these lubricants is to aid in

3‘0 the removal of the dosage form from the mould. These lubricants may be present in
the dosage form either alone or as a mixture in different ratios, and may be between.
~0.05% to 5%, preferable between 0.1% and 2%, preferable about 1.5%, either
'ihcfividually or cumulatively. In d_ne embodiment, the composition includes between
0.05% to 5% npolyethylene gl‘ycol 2000, preferably between 0.1% and 2%

35 poiyethylene glycol 2000, preferably about 1.5% polyethylene glycol 2000 by dry

weight of the dosage form, or as mixtures of the various glycols.



21 [A] Typical HPLC chromat ograns of standard m dazol am sanpl e at
4.05 pg/nmL (n=3); [B] M dazol am powder dissolution sanplesat 1 mnute
and 5 mnutes; [C] M dazol am powder dissolution sanple at 10 m nutes;
[ D] M dazol am powder dissolution sanplel5 mnutes; 5 and [E]
standard m dazd am sanple at 8.1 pg/ m4 FI GURE 11 Typical- HPLC

chr onmat ogr Bresinention sﬁeﬂldﬁ incamoﬂmf aspeShiinpteef, 3 ingtroveSsublingsiecaiisdmptiamdf 1

s S RSl B R, S UBERST TAbSes, leont v
chromat ograéE%deP Pmdy%ﬁ @aliverpHmffTeG teshfimihen S@sdtrecslnm cavity. Increasing
‘the pH of the solution of a weak base compound can increase the ratio of unionized
"5 to ionized, which will lead to enhanced sublingual absorptzon. The solid buffer
reageht include sodium dihydrogen phosphate dehydrate, sodium hydrogen
phésphate, sodium hydrogen carbonate and sodium carbonate, which may be
present in- the 'dosage form either alone or as a mixture in different ratios in 'a
concentration of about 0.01% to about 10% by weight of the composition. Preferably,
10  the buffer reagent is sodium carbonate, which may be present in a concentration of
about 0.01% to about 10% by weight of the composition, preferably between 0.1% to
1%, most preferaﬁly about 0,3%.

When mannitol is present in the dosage form, it occurs in a concentration of from
15 vabbut 5% 1o about 80%, and preferably from about 10% to about 60% by dry weight
_of the dosage form. ‘ ' ‘

The composition may, in certain embodiments, include an absorption enhancer. The
- absorption enhancer may be a polysaccharide and may be positively charged.
20 Preferably, the absorption enhancer is B-cyclodextrin or its derivatives. The §-
cyclodextrin or derivative may be present in a concentration of from about 0.01% to
about 10% by dry weight of the dosage form, preferably between 0.2% to 2%, and

most preferably about 1%.

25 . The fast dissolving solid dosage form of the present invention may comprise
flocculating agents to maintain disbursement of the biologicaliy active material evenly
dispersed in the matrix during fhe manufacture process. The flocculating agent may
be gumé. Preferable, the gum is. xanthan gum. The xanthan gﬁm may be present in
a concentration of about 0.01% to about 10% by dry weight of the composition,

'3.0 preferably from about 0.2% to 2%, and most preferably abouf 1%.

To- aid dissolution of the bib!ogioaily active ‘materiai into the agueous environment, a

" surfactant may be added to the solution as a wetting agent. Suitable surfactants include

_ anionic detergents such as sodium lauryl sulfate, dioctyl sodium sulfosuccinate and
35  dioctyl sodium sulfonate. Cationic detergents may be used and include benzalkoni'um
| chloride or benzethomium chloride. The list of possible non-ioric detergents includes
lauromacrogol 400, polyoxyl 40 stearate, polyoxyethylene hydrogenated castor oil 10,



10 m nutes. 15 FI GURE 14 Typical HPLC chromatograns of dissolution
wafer Sanple S2 at 30 seconds and 2 m nutes FI GURE 15 Typi cal
HPLC chronmat ograns of dissolution wafer Sanple 33 at 20 20 seconds
and at 1 minute. FIGURE 16 Typical . HPLC chr onat ograns of standard

m dazol am sanpl e at 1.01 pg/ni. 25 FIMBURE 17 Typi cal HPLC

chr omat ogri@nsddi0, Niyderziohamsmacds, mlyssrohtat40080, 65 and 80, sucrose fatty acid

ester methyl cellulose and carboxymethyl cellulose. These surfactants may be present

in the dosage form either alone or as a mixiure in different ratios.

-5 Additives which potentially enhance uptake of the compounds are fatty acids such as

oleic acid, linoleic acid and linolenic acid.

In order to enhance the aesthetic and taste appeal of the fast dissolving dosage form
to the subject, the dosage form may also contain colouring agents, such as FD & C
1:-‘0 dyes Blue No. 2 and Red No. 40; flavoring agents, such as orange, mint, raspberry

and caramel; and/or sweeteners such as aspartame and saccharin.

:T_he fast dissolving solid dosage form of the present-invention ts suitable for oral
_ administration to a subject. As discussed above, the dosage'form comprises at least
15 one biologically active agent or material. The active agent is therefore delivered to
| ‘the subject via the oral cavity mucosa and into the systemlc blood system within a
relatively short period of time. In a preferred embodiment, an effective plasma
concentration of the biologically active agent is reached within a period-of no more
than two hours, preferable within 30 minutes, and most preferably within 10 minutes.
20 ) '
Furthermore, an advantage of the present invention is that the fast dissolving solid
dosage form completely dissolves within 2 seconds to 60 seconds, preferably 2
seconds fo 30 seconds, and moet preferably within 2 seconds to 10 seconds afier
administration of the dosage form:. In a highly preferred embodiment of the present
25  invention, there is no residue t‘emaining of the .dosage form of the present invention
after administration that is detectable Ey the patient. As such, the subject has no

urge fo swallow the dosage form.

The subject receiving the fast dissolving dosage form of the present invention may be
30 ‘an animal or human being. When the subject is a human being, it may be an adult or
a child, including elderly adults and infanis. In particular the subject is a subject that

is unable to or has difficulties in swallowing.

The inventors have surprisingly found that the addition of sodium
35 earboxymethyicellu[ose improves the dissolution rate of the fast disso[virtg dosage
form. When the amount of sodium carboxymethylcellulose is between about 0.1%

and 15% by dry weight-of the dosage form, the wafer releases the active agent



sanpl e at 30 seconds. FIGURE 18 Typical HPLC chromatograns of
di ssolution wafer 1 at 1 mnute and 5 mnutes. 30 FI GURE 19
Typi cal HPLC chronat ograns of dissolution wafer 1 at 5, 10 and 15
mnutes. FIGURE 20 Typical HPLC chromat ogram of drug |oading test
waf er sanple No.1. 35 FI GURE 21 Tyipi cal -HPLC chr omat ogr ans of
di ssol ut i oapidipfvathodt ledvirgOa ssitioa dsthe ok calitGUREaRIBioTyipe osd ot gRllafin was
chr omat ogr. g i | ' ] ' :
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Thus, in a highly preferred embodiment, the present invention provides a rapidly

. dissolving solid dosage form adapted for the release of a biologically active material

15
ng

in the oral cavity wherein the dosage form comprises: (i) at least one biologically

‘ active material and (i) at least one matrix forming agent, wherein the dosage form

10 substantially dissolves in the oral cavity, wherein the dosage form comprises 0.28%

~ sodium carbonate, 0.59% sodium carboxymethylcellulose, 1.48% PEG 2000, 2.97%

‘glycine, 5.93% microcrystalline cellulose; 14.84% amylopectin, 28.67% lactose and

:4_4'.23%;mannitol as a dry weighf o.f the solid dosage form, and which does not result

.in substantial detectable levels of residue Ieft‘over in the oral cavity of the patient.

15 Applicant also found that PEG 2000 could be replaced with PEG 1000 with the same
. ‘ advan;tages as the oral dosage form described above. o o

As discussed above, the_medicamenté of the present invention may include one or
‘more pharmaceutically acceptable carriers. The use of such media and agents for
20 the manufacture of medicaments is well known in the art. Except insofar as any
conventional media or agent is incompatible with the pharmaceuticaily acceptable
‘material, use thereof in the manufacture of a pharmaceutical composition according

to the invention is contemplated. '

25 - Pharmaceutical acceptable carriers according to the invention may include one or
- more of the following examples: _

(1) surfactants and polymers, including, however not limited to polyethylene

.glycol [(PEG), polyvinylpyrrolidone , polyvinylalcohol, crospovidone,

polyvinylpyrrolidone-polyvinylacrylate  copolymer, cellulose derivatives,

30 - hydroxypropylmethyl cellulose, hydroxypropy! cellulose, carboxymethylethyl

cellulose, hydroxypropylmethyl cellulose phthalate, polyacrylates and

polymethacrylates, urea, sugars, polyols, and their polymers, emulsifiers,

'sugar gum, starch, organic acids and their salts, vinyl pyrrolidone and vinyl .

) acetate; andfor
35 _ (2) binding agents such as various celluloses and cross-linked

polyvinylpyrrolidone, microérystalline cellulose; and/for



FI GURE 26 Typical HPLC chromat ograns of dissolution wafer 3 at 1
mnute and 5 mnutes. - FI GURE 27 Typical HPLC chromat ograns of

di ssolution wafer 3 at 10 and 15 15m nutes. FlI GURE 28 Typical HPLC
chromat ograns of dissolution wafer 3 at 30, 45 and 60 m nutes. 20

FI GURE 29 Typical HPLC chronat ograns 1¢f drug | oadi ng test wafer
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lysine carbonate, and arginine carbonate) or bicarbonate (e.g. sodium

bicarbonate or potassium bicarbonate); and/or

(13) other pharmaceutically acceptable excipients.

30 Medicaments of lthe invention suitable for use in animals and in particular in human
' beings typically must be sterile and stable under the conditions of manufacture and
storage. The medicaments of the invention comprising the biologically active
" material can be formulated as a- solid, a liposome, or other ordered struciures
suitable to high drug concentration adapted for orat delivery.
35 |
Actual dosage strengths of the biologically active material in the medicament of the

‘ invention may be varied in accordance with the nature of the biologically active
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car boxynet hyl cel | ul ose BP/ USP 20 0. 149 Pol yet hyl ene gl ycol 2000
BP/ USP 50 0.374 dycine BP/USP 100 0.747 Mcrocrystalline cellul ose
BP/ USP 200 1.495 Anyl opectin BP/USP 500 3.737 Lactose BP/USP 1000
7.474 Mannitol BP/USP 1500 11.211 Purified water BP/USP 10000 74.738
' ‘ 19
‘Therapeutic uses of the medicaments of the invention include pain relief, anti-

inflammatory, migraine, a§thma. and cher disorders that require the active agent to
be administered with a high bEbavailabiIfty. One of the main areas when répid
bioavailability of a biologically active material is required is in the relief of pain. The
5 minor analgesics, such as cyclooxgenase inhibitors (aspirin refated drugs) or opioids

may be prepared as medicaments according to the present invention.

Treatment of cardiovascular disease may also benefit from biologically active
materials according to the invention, such as treatment of angina pectoris and, in
10 particular, molsidomine may benefit from impl'O\-led bioava_ilabi!ity. Other therapeutic
" uses of the medicaments of the present invention include treatment of hair loss,

sexual dysfunction, or dermal ireatment of psoriasis.

. According to a further aspect of the present invention, there is provided a method to
15  produce the fast dissolving dosage form of the presen{ invention comprls:ng the
steps of combining at least one mairix forming agent with a biologlcally active
material to form a mixture and then freeze drying the mixture to form the solid dosage

form. In a preferred embodiment of the pfesent invention, the mixture is measured

- (by weight or volume) info a preformed plastic or aluminium blister mould (individual

20 . dose). The blister moyld is placed into a freeze dryer for 24 hours and the resuftant
- solid dosage form (wafer) is then sealed with aluminium or piaisticé foil to prevent

moisture absorption.

_ In one embodiment of the present invenﬁon, the method may reguire that the pH of
25  the mixture is adjusted to a pH within the range of between 3.0 and 8.0, preferably
‘ between 6.4 and 7.8. If required, the bH may be adjusted by using an acid, such as
hydrochloric acid, phosphoric acid or cifric acid; or a basic compound such as sodium
hydroxide, sodium dihydrogen phosphate dehydrate, sodium hydrogen phosphate,
sodium hydrogen carbonate and sodium carbonate. —
0
In another embodiment, the method may include the step of using a solvent, such as

water. If water is used as a solvent, it is preferable to be removed by freeze drying.

In a further aspect of the present invention, there is provided a kit comprising the fast
35 _dissolving oral dosage form wherein the dosage form comprises: (i} at least one
biologically active material, and (i) at least one matrix forming agent, wherein the .

dosage form substantially dissolves in the oral cavity, and instructions for its use.



Sodi um car boxynet hyl cel | ul ose and anyl opectin were added in a portion
of purified water by m xing thoroughly with a stirrer. The m xture
was then heated to 50 C for ten mnutes to all ow dissolving of the
pol ymers. Once the solution cooled dowmn to roomtenperature,

pol yet hyl ene |ycol 2000, glycine, soc¢pum carbonate, 26

m crocrystalline cellul ose, |actose and mannitol were added

i ndi vi duald y, under stirri t o obtain enousl y. sal uti. The
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wer Ghed | RISe0ra pARaE B & Rchian Bukid i RIBS o Baiafa &
freezed (iB0@pthods ansiyempesitienscdfyhedinverdians. After freezing, the sanple
was freeze-dried (DYNAVAC, Australia) for 24 hours. The prepare ‘
sanple was stored in desiccator over silica gel at a room
10t enperature. The follow ng additional formnulations were prepared by
the nethod as set out HFEepDESTIEPTION OF TREMRAWINGEO0 6 are based on
t he for mul ati on descri bed above, with the addition of flavour and/or
col our agents. 15 Sanple 1. Sanple 1 additionally contained a
flavoyp.. Ieureient seammq eéaf}on/@rhy SHBNGS the GLMABeCE RABRL fPord b@tcﬂs
Sodi um cafr boxynet hyI cellu _?%5 % % ol yet hyl ene gl ycol 2000 5 0. 37
Orange flavor 10 0.74" 18 and 0715028

FIGURE 2 Scanning electron micrographs of the surface of wafers from batch

numbers 0820A and 0820B.
15 . .
FIGURE 3 * Scanning electron micrograph of the surface of wafer from batch
| number 0805MD.
_ FIGURE 4 Scanning electron micrographs of tﬁe cross section of wafers from
20 batch numbers 071501B and 0715028.

FIGURE 5 Scanning electron micrographs of the cross section of wafers from
batch numbers 0820A and 0820B.

25 - FIGUREG6 .- Scanning electron micrograph of the cross section of wafer from
‘batch number 08905MD.

FIGURE 7 Powder X-ray diffraction spectra of wafers from batch number
071501A and 071502B.
0 |
' FIGURES  Powder X-ray diffraction spectra of wafers from batch n_umbers'0820A
and 08208B. ' ‘

FIGURE 9 Powder X-ray diffraction spectrum of wafer from batch number
35 0905MD. ‘



10 0.74 Mcrocrystalline cellulose 20 1.48 Anyl opectin 50 3.71
Lactose 100 7.42 Mann itol 150 11.13 Purified water 1000 74.18
Sanple 2. Additional contained a flavour and a pH adjuster (citric

acid). Ingredient Amount (g) % by wei ght Sodi um carbonate 1 0.07
Sodi um car boxynet hyl cel | ul ose 21
FIGURE 10  [A] Typical HPL.C chromatograms of standard midazolam sample at
4.05 pg/mb (n=3); [B] Midazolam powder dissolution samples at 1
minute and 5 minutes; [C] Midazolam powder dissolution sample at
- 10 minutes; [D] Midazolam powder dissolution sample 15 minutes;
5 and [E] standard midazolam sample at 8.1 pg/ml.
" FIGURE 11 Typical HPLC chromatograms of dissclution wafer Sample S1 at 45
- "~ seconds and 1 minute.
10 = FIGURE 12 Typical HPLC chromatogram of dissolution wafer Sample S1 at 10
minutes. : '
FIGURE 13 Typical HPLC chromatograms of dissolution wafer Samﬁle 82 at5and
10 minutes. '
15 . N
. _FIGURE 14 Typical HPLC chromatograms of dissolution wafer Sample S2 at 30
‘ seconds and 2 minutes.
FIGURE 15 Typical HPLC chromatograms of diésolution wafer Sample 83 at 20
20 seconds and at 1 minute.
FIGURE 16 Typical HPLC chromatograms of standard midazolém sample at 1.01
pg/mL. '
25  FIGURE 17 Typical HPLC _chromatograms of Midazolam powder dissolution
‘ sample at 30 seconds.
FIGURE 18 Typical HPLC chromatograms of dissolution wafer 1 at 1 minute and 5
minutes.:
30 .
" FIGURE 19 Typical HPLC chromatograms of dissolution wafer 1 at 5, 10 and 15
minutes. ’
FIGURE 20 Typical HPLC chromatogram of drug loading test wafer sample No.1.
35 _ .
FIGURE 21 Typical HPLC chromatograms of dissolution wafer 2 at 30 seconds.
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FIGURE 22
FIGURE 23

FIGURE 24

.FIGURE 25 -

_.FIGURE 26

FIGURE 27

FIGURE 28

FIGURE 29
FIGURE 30

FIGURE 31

FIGURE 32

FIGURE 33

FIGURE 35 A to J

22
Typical HPLC chromatograms of dissolution wafer 2 at 1 minute and 5

minutes.

Typical HPLC chromatogramns of dissolution wafer 2 at 10, 15 and 30

minutes.
Typical HPL.C chromatograms of drug loading test wafer sample No. 2.
Typical HPLC chromatograms of dissolution wafer 3 at 30 seconds.

Typicai HPLC chrdmatograms of dissolution wafer 3 at 1 minute and 5

minutes.

Typical HPLC chromatograms of dissolution wafer 3 at 10 and 15

minutes.

Typical HPLC chromatograrﬁs of dissolution wafer 3 at 30, 45 and 60
minutes.

Typical HPLC chromatograms of drug loading test wafer sample No. 3.
Standard HPLC calibration curve of midazolam (1 to 32.4 pg/mL).

Cumulative concentration of midazolam released from wafer and

midazolam powder in phosphate buffer solution (pH 6.8) at 37°C.
Standard HPLC calibration curve of fentanyl (0.5 to 10 pg/mL).

Dissolution profiles of fentanyl wafer in phosphate buffer solution (pH
6.8)-at 37°C, (n=4).

~ FIGURE 34 AtoE Typical HPLC chromatograms of dissolution samples 1 to 3 of

fentanyl wafers at sampling times of 0.5, 1, 5, 10, 15 and 20 minutes.

Typical HPLC chromatograms of dissolution samples 4 to.6 of
fentanyl wafers at sampling times of 1, 2, 3, 4, 5, 7 and 10 minutes.

2000 5 0.37 Mnt flavor



11.09 Purified water 1000 73.91 Sanple 3. Additionally contained
flavour and a col ouring agent Ingredient |Amount (g) % by weight FD
& Cred 0.1 0.01 'Sodi um carbonate 1 0.07 Sodi um

car boxyrnet hyl cel l ul ose 2 0.15 Pol yet hyl ene gl ycol 2000 5 0.37 G ape
flavor 9.9 0.74 dycine 10 23

DETAILED DESCRIPTION OF THE INVENTION
General

Those skilled in the art will appreciate that the invention described herein is
susceptible to variations and modifications other than those specifically described. It
is fo be understood that the invention includes all such variations and medifications.
The invention also includes all of the steps, features, compositions and materials
10 | referred to or indicated in the spéciﬂcation, individually or coI[ectivéIy_ and any and all

* combinations or any two or more- of the steps or features.

The present invention is not to be limited.-in scope by the specific embodiments
described herein, which are intended for the purpose of exemplification only.
IS5 Functionally equivalent products, compositions and methods are clearly within the

scope of the invention as described herein.

The invention described herein may include one or more ranges of values (e.g. size,
concentration etc). A range of values will be under'stood to include all values within
20  the range, including the values defining the range, and values adjacent to the range
that lead to the same or substantially the same outcome as the values immediately

adjacent to that value which defines the boundary to the range.

The entire disclosures of all publications (including patents, patent applications,
- 25 journal articles, laboratory manuals, books, or other documents) cited herein are
hereby incorpdrated by reference. Inclusion does not constitute an admission is
made that any of the references constitute priornart or are part“of the common

general knowledge of those working in the field to whicﬁ this invention relates.

30 “Throughout this specification, unless the context requires otherwise, the waord
“comprise” or variations, such aé “‘comprises” or "comprisihg” will be understood to
imply the inclusion of a stated integer, or group of integers, however not the
” exclusion of any other integers or group of integers. It is also noted that in this
disclosure, and particularly in the claims and/or paragraphs, terms such. as

35  ‘“comprises”, “comprised”, “comprising” and the like can have the meaning attributed

to it in US Patent law; e.g., they can mean “includes”, “included”, “including”, and the
like.



0.74 Mcrocrystalline cellulose . 20 1.48 Anyl opectin, 50 3.71
Lact ose 100 7.42. Mannitol 150 11.13 Purified water 1000 74.18
Sanple 4. Additionally contained flavour, a colouring agent and an
absorption enhancer. Ingredient Amount (g) % by weight FD & C bl ue
0.1 0.01 Sodium carbonate 1 0.07 24 '
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“Therapeutically effective amount” as used herein with respect to methods of
treatment and in particular drug dosage, shall mean that dosage that provides the
specific pharmacological response for which the drug is administered in a significant

~ number of subjects in need of such treatment. It is emphasized that “therapeutically

effective amount,” administered to a particular subject in a particular instance will not

. always be effective in freating the diseases described herein, even though such

dosage is deemed a “therapeutically effective amount” by those skilled in the art. Itis

1o be further understood that drug dosages' are, in particular instances, measured as

. oral dosages, or with reference to drug levels as measured in blood.

.The term "inhibit" is defined to include its generally accepted meaning which includes

" prohibiting, preventing, restraining, and lowering, stopping, or reversing progression

or severity, and such action on a resultant sjmptom. As such the present invention
includes both medical therapeutic and prophylactic administration, as appropriate.

The term “biologically active material” is defined to mean a biologically active

‘compound or a substance which comprises a biologically active compound. In this

definition, a compound is generally taken to mean a distinct chemical entity where a
chemical formula or formulas can be used to ‘describe the substance. Such
compounds would generally, however not necessarily be identified in the literature by
a unique classification system such as a CAS number. Some compounds may have
a more complex and have a mixed chemical structure. For such compounds they
may only have an empirical formula or be qualitatively indentified. A compound would
generally be’a pure material, although it would be expected that up to 10%, 20%,
30%, 40%, .50%, 60%, 70%, 80%, 90% of the substance could be other impurities
and the like. Examples of biologically active compounds are, however not limited to,
fungicides, pesticides, herbicides, seed treatrﬁents, cosmeceuticals, cosmetics,
complementary medicines, natural products, vitamins, nutrients, neutraceuticals,
pharmaceutical actives, biologics, amino acids, .proteins. peptides, nucleotides,
nucleic acids, additives, foods and food ingredients and analogs, homologs and first
order derivatives thereof. A substance that contains a biological active compdund is

any substance which has as one of its components a biological active compound.

Examples of substances containing biologically active compounds are, however not

limited to, pharmaceutical formulations and products, cosmetic formulations .and
products, industrial formulations and products, agricultural formulations and products,
foods, seeds, cocoa and cocoa solids, coffee, herbs, spices, other plant materials,

minerals, animal products, shells and other skeletal material.
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Any of the terms, “biological(ly) active”, “active®, “active material” shall have the same

meaning as biologically active material.

As used herein “phannac‘eutica!ly acceptable carrier" includes any and all solvents,
dispersion media, coatings, antibacterial and antifungal agents, isotonic and
absorption delaying agents, and the like that are physiologically compatible.

Préferably; the carrier is suitable for oral administration.

Détaile‘d Description of the Invention

Example 1

A formulation of the present invention was prepared in accordance with the method

and ingredients as set out below in Table 1:

Table 1: Compositions of Fast Dissolving Solid Dosage Form Farmulation

Ingredient Amount (g) % by weight

Sodium carbonate 10 0.075
BP/USP

Sodium 20 0.149

carboxymethylcellulose

BP/USP

Polyethylene glycol 2000 50 0.374
BP/USP

Glycine BP/USP 100 0.747

Microcrystalline cellulose 200 1.485
BP/USP

Amylopectin BR/USP 500 3.737

Lactose BP/USP ' 1000 7.474

Mannitol BP/USP . 1500 11.211

Purified water BP/USP 10000 ©. 74738

Sodium carboxymethylcellulose and amylopectin were added in a portion of purified
water by mixing thoroughly with a stirrer. The mixture was then heated to 50° C for
ten minutes o allow dissolving of the polymers. Once the sclution -cooled down to

room temperature, polyethylene glycol 2000, glycine, sodium carbonate,



145 10.76 Deionsed water 1000 74.19 Sanple 5. Additionally contained
a colouring agent and a sweetener Ingredient Anount (g) % by wei ght
28 FD & Cred 0.1 0.01 Sodi um carbonate 1 0.07 Sodi um
carbw ynet hyl cel | ul ose 2 0.15 Aspartane 5 0.37 Pol yet hyl ene gl ycol
2000 : 26

microcrystalline cellulose, lactose and mannitol were added individually, under

stirring to obtain a homogenously solution. The viscosity of the solution was
measured at 25°C using a Brookfield Digital Viscometer (Brookfield Engineering
Laboratories inc, MA, USA). '

The resulting mixture was transferred by pipette and accurately weighed into pre--
_formed blister backs, and then fransferred inte a freezer (-30°C) for approximately 24
hours. ~After freezing, the sample was freeze-dried (DYNAVAC, Austra]-ia) for 24
'hou_ré. The prepare sample Was stored in desiccator over silica gel at a room

10 " -temperature.

The foliowing additional formulations were prepared by the method as set out above.
Essentially Samples 1 to 6 are based on the formulation described above, with the
. addition of flavour and/or colour agents.

15

Sample 1. Sample 1 additionally contained a flavour.
Ingredient Amount (g) : % by weight
_ Sodium carbonate 1 = 0.08
Sodium ' 2 - 0.15
carboxymethylcellulose

Polyethylene glycol .2000 5 0.37
QOrange flavor 10 0.74
Glycine 10 ' 0.74
Microcrystalline cellulose 20 1.48
Amylopectin 50 3.71
Lactose 100 7.42
Mannitol ' 150 11.13
Purified water 1000 . 74.18

Sample 2. Additional contained a flavour and a pH adjuster (citric acid).

Ingredient * Amount (g) ' % by weight
Sodium carbonate 1 0.07
Sodium 2 - 0.15

carboxymethylceliulose

Citric acid 5 0.37
Palyethylene glycol 2000 5 ' 0.37
Mint flavor 10 . 0.74
Glycine ‘ 10 . 0.74
Microcrystalline cellulose 20 1.48



5 0.37 Cherry flavor 9.9 0.73 dycine 10 0.74 Mcrocrystalline
cellul ose 20 1.48 Anyl opectin 150 3.71 Lactose 100 7.42 Mannitol 145
10. 76 Dei onsed water 1000 74.19 Sanple 6. Additionally contained a
col ouring agent and a pH adjuster Ingredient

27
Amylopectin 50 3.70
lLactose . 100 : 7.39
Mannitol 150 11.08
Purified water 1000 73.91

Sample 3. Additionally contained flavour and a colouring agent

Ingredient - Amount {g) % by weight
FD & Cred T 0.1 0.0
Sedium carbonate j 1 0.07
Sodium 2 0.15
carboxymethylcellulose '
1 Polyethylene glycol 2000 _ 5 0.37
Grape flavor 9.9 . 0.74
Glycine . 10 0.74
Microcrystalline cellulose .20 1.48
Amvlopectin . 50 i 3.1
Lacltose 100 L. 7.42
Mannitol 150 11.13
Purified water 1000 F 74.18

Sample 4 Additionally contained flavour, a coIourEng agent and an absorption

" enhancer.
Ingredient Amount (g) % by weight
FD & C blue 0.1 0.01
Sodium carbonaie 1 0.07
Sodium 2 0.15
carboxymethylcellulose
B-Cyclodextrin . 5 0.37
Polyethylene glycol 5 0.37
2000
Grape flavor 9.9 0.73
Glyeine 10 0.74
Microcrystailine T 20 : 1.48
cellulose T
Amylopectin _ 50° 3.71
Lactose 100 7.42
Mannitol 145 10.76
Deionsed water 1000 74.19

Sample 5. Additionally contained a colouring agent and a sweetener

| Ingredient | Amount (g) | % by weight




Anmount (g)

Sodi um car boxynet hyl cel | ul ose 2 0.15 Sodi um hydrogen carbonate .
0. 37 Pol yet hyl ene gl ycol 2000 5 0.37 Raspberry flavor 9.9 0.73

G ycine 10 0.74 Mcrocrystalline

% by weight FD & Cred 0.1 0.01 Sodi um carbonate 1 0.07

28
FD & C red 0.1 0.01
Sodium carbonate 1 - 0.07
Sodium 2 0.15
carboxymethylcellulose
Aspartame 5 0.37
. Polyethylene glycol. 5 0.37
: 2000 .
Cherry flavor 9.9 0.73
Glycine 10 0.74
Microcrystalline 20 1.48
cellulose
- . Amylopectin 50 3.71
Lactose 100 7.42
~Mannitol - 145 10.76
Deionsed water 1000 74.19

Sample 6. Additionally contained a colquring agent and a pH adjuster

% by weight

Ingredient Amount (g)
FD & Cred 0.1 0.01
Sodium carbonate 1 0.07 .
Sodium 2 0.15
carboxymethylcellulose
Sodium hydrogen 5 .0.37
carbonate .
Polyethylene glycol 5 0.37
2000 .
Raspberry flavor - 9.9 0.73
Glycine 10 0.74
Microcrystalline 20 1.48
cellulose
Amylopectin 50 3.71
Lactose 100 7.42
Mannitol 145 10.76
‘Deionsed water 1000 74.19

5



cel lul ose 20 1.48 Anyl opectin 50 3.71 Lactose 100 7.42 Mannitol 145
10. 76 Dei onsed water 1000 74.19 29 Various batches of fast

di ssol ving solid dosage formwere then prepared based on the

fornul ati on shown in Table 1 and prepared as set out in Exanple 1.
above. The batch nunber and the ingredients are listed in Table 2.

Tabl e 2: Genpes bittigsSofGasttdioPgrasiiaidbsaye fbise defedtheh Br&rddBided th

Bat ch 071§Qelf0?mﬁgéo%hsh%@%'ii?’?gtl)?fe I%aa;[n%hprggazrgda\ angét%ﬁt %%x%?npfe 1 above. The

batch number and the ingredients are listed in Table 2.

5 Table2: Compositions of the Formulations Used for Investigations

Batch Batch Batch Batch | Baich Batch

071501 | 071502B | 0820A 0820B { 0905MD 1003FEN
Ingredient Amount | Amount Amourt | Amount | Amount Amount
(9) (@) (9) (@) (9) (@)
Amylopectin 1.0 1.0 1.0 0.00 - |1.0 0.5
Mannitol . 3.0 3.0 3.0 3.0 |30 1.5
Lactose 20 2.0 2.0 20 ; 2.0 |10
“Glycine 02 |02 05 0.3 0.2 0.1
PEG 2000 0.1 0.1. 0.1 0.1 0.1 0.05
Sodium’ 004 004  |0.04 0.04 | 0.04 0.02
| Carboxymethyl '
cellulose
Sodium 0 0.02 0 0 0.02 0.01
carbonate '
Starch 1.0 0 0 _ 0 0 0
Avicel 0.2 0.2 0.00 0.2 0.2 0.1
- Active 0 0 0 0 1 0.285 0.004
pharmaceutical : midazolam | fentanyl
| ingredient - S (base) citrate (2.5
i _ : g
féntanyl
. | base)
Purified water 40 40 40 40 40 20

General observations
The procedure of Example 1 was repeated, except that polyethylene glycol 1000 was
10 employed instead of polyethylene glycol 2000, to thefeby vield a fast dissolving



mou
0
2

t (9) Anount

Bat ch 0905MD Bat ch 1003FEN | ngredi ent Amount (9) n 9
1.0 1.0 0.00 1.0
0 2.0

A
(9) Anopunt (9) Anount (9) Anount (9) Anylopectin 1.
0.5 Mannitol . 3.0 3.0 3.0 3.0 3.0 1.5 Lactose 2.0
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dosage form. Applicant found that there was no significant difference between the

use of polyethylene glycol 1000 or poiyethylene glycol 2000 (results not shown).
Applicant found the addition of starch resulted in a hard wafer, and was less suitable

for the fast dissolving solid dosage form of the present invention.

Uniformity of Weight ,
The uniformity of the weight of the fast dissolving dosage form (wafer) was tested in

~ accordance with the British Pharmacopoeia (BP) 2009 test. That is, 20 wafers from

each of the formulations listed in the above Table 2 were individually weighed, and

10 the average weight and relative standard was calculated. All the prepared wafers
from different formulations were within the accepted weight variation from between
0.25 to 2%. '

' Hardﬁess _
1j5 The hardness of the dosage formulations listed in Table 2 was also tested. The
mechanical étrength of tablet is referred to és "har’dnesé”. -The hardness df the wafer
‘was defermined using an Erweka Hardness - Tester (Germany). The values of
hardness from different formulations ranged from 0.5 to 4.0 kg. It was observed that
the hardness of the formulation increased when Aviéel was added to the formulation

20  (results not shown).

Friability
The strength of the fast dissolving solid dosage forms (wafers), i.e. their ability to be
reduced from a solid substance into smaller pieces was measured. The test was
25 _ conducted according to BP 2009 method (i.e. friability of uncoated tablets), using the
' Erweka friability tester (Germany). A sample of 20 wafers was weighéd accurately
and placed in the apparatus. A.rotation time of four minutes at 25 rpm was used. °
Wafers were removed énd reweighed and the percentage weight loss was
. calculated. It was found that the wéight loss of 20 wafters ranged from 8 to 20%.
30 Although this weight loss does not comply with the BP 2009 standard of about 1%
weight loss for compressed tablets, there is no such standard for wafers in either the

BP or USP monograph.

Moisture Analysis
35 The moisture content of the wafers was analysed after Iyophilisation using the 870
Karl Fisher Titrino Plus (Metrohm Ag, Germany). The results show that the residual

moisture content was varied from 1% to 5% for different formulations.



2.0 ; 12.0 1.0 Aycine 0.2 0.2 0.5 0.3 0.2 0.1 PEG 2000 0.1 0.1. 0.1
0.1 0.1 0.05 Sodium - Carboxynethyl cellulose 0.04 0.04 0.04 0.04
0.04 0.02 Sodium carbonate 0 0.02
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Scanning electron microscopic analysis

Surface’ morphology and cross-sections of selected wafer formulations were
observed using scanning electron microscope (SEM) (Zeiss, EVO 40 XVP, the
5 Oxford Instrument, UK). Cross-section sample were prepared by cutting a thin slice
.of the wafer using a scalpel. Samples were coated with carbon prior to examination.

. The acqelerati_ng voltage was 10 {k\_/.

The SEM irﬁages shown in Figures 1 to 6 illustrate the highly porous nature of the
'1‘0 ‘wafers on both surface and the inner structure. Clearly, there were morphological
differences bet\n/eén-different formulations. These differences indicated that the
excipients used influence the microstructure of the wafer. In addition, the
microstructure might give an explanation about the different hardness, friability,
disintegration time, and even the dissolution profiles of wafer prepared from different

15 formul_ations.

Powder X-ray diffraction (XRD)
X-ray diffraction experiments were performed using Bruker D8 Advance (Germany)

with detector LynEye. The radiation used was rﬁckel filtered CuKa, which was
20  generated using an acceleration voltage of 40 kV and a cathode current of 40 mA.
The samples were scanned over a 2 theta range of 7.5 to 70 degree, and counting

time at 1 second per 0.02 degree.

The physical state of the materials in the wafer was evident in the X-ray diffraction

25 spectra. Specira for three different formulations as prepared in accordance with
. Table 2 are shown in Figures 7 to 8. It was observed that all the powder patterns of
wafer pr_epar_ed are dominated by intense scattering peaks approximately located at
2-theta of 9.58°, 19, 68° and 20.05°, which indicating a crystalline nature. This
finding was also supported by the data Qenerated from the SEM (see Figures 1-6).

30  Indeed, the excipienis used in the formulations, such as glycine, Iacltose, mannitol
and microcrystalline cellulose are crystalline in nature. It was observed that there

was minimal physical state change in the solid dispersion.

Disintegration and Dissclution Analysis

35 Disintegration and dissolution tests were carried out using Apparatus | (BP 2009,
Basket apparatus). The Erweka dissolution apparatus (Hesenstamm, Germany) was
used for both tests. The temperature of the medium was kept at 37 + 0.5°C.



0 00.020.01 starch 1.00 000 O Avicel 0.2 0.2 0.000.20.20.12
Active pharmaceutical ingredient 0 .0 0 O 0.255 m dazol am (base)
0.004 fentanyl citrate (2.5 ng fentanyl base)

10

15
.. The HPLC system consisted of a Waters 1525 purhp, a Waters Symmetry Cig

20

25

30

35
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For the disintegration test, a wafer was placed in the cylindrical basket and wefted on
the underside by contact with distilled water in the cylindrical vessel. The time of

total dissolution of each wafer was noted, and a mean value was calculated.

For the .dissolution testing:

:(i)ia wafer (Batch 0905MD) cohtaining midazolam as a model drug was used fo

‘determine the mechanism of drug release from the system following the both BP

basket and USP paddie methods (see Figure 17). Dissolution medium was 500 mL
phosphate buffer solution (pH value is closed to saliva fluid at 6.8), with a paddle
rotation épeed at 75 rpm. Atgiven interval (e.g., 0.5, 1, 2, 3, 5 10 15, 20 and 30 min),
2 mL of solution was sampled and replaced with an equai volume of fresh medium to
maintain a constant total volume. Samples were filtered through a 0.2 pm Millipore

filter. The drug released was measured by HPLC.

column (5 lpm, 180 x 4.6 mm), and Waters UV 484 detecior. The maobile phase was
acetonitrile: 10 mM ammonium acetate buffer (40 : 60, v/v, pH 4.10) and the flow rate
wés 1.2 mlfmin at ambient temperature. The peaké were recorded at 220 nm, and
the limit of quantitatio‘ﬁ was approximately 1 ng/ml. Thé calibration curve for the
concentrations 1-32.4 pg/mL (six-point calibration) was linear [y=870714x+52057
(r=0.9998), y representing the peak area of midazolam and x the concentration of the

samples].

A standard HPLC calibration curve for Midazolam is shown in Figure 30. The results

jas shown in Figure 31 demonstfate that the average disintegration fimes were less

‘ than_15 seconds; and the dissolution studies also indicated a fast release rate of

midazolam, Almost 75% of midazolam had dissolved in one minute. The raw
midazolam powder was considerably slower. This may indicate the changing of
midazolam crystal form in the wafer, which was also evident in the X-ray. The X-ray

spectrum pointed fo an 'amoéphization of midazolam during the freeze-drying

_ process.

The results of the HPLC analysis on various samples of the formulation as prepared
in accordance with Table 1 are shown in Figures 11 to 29. Figures 10 A to 10 E
illustrate the HPLC of standard midazolam sample, and midazolam powder
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. - It wés-shoWn that the wafers :of the present invention were able to'completely

dissolve in about 15 seconds and did not leave behind any residue.

‘ (i} a wafer (Batch 1003FEN) containing fentanyt.as a model drug was used to

20  determine the mechanism of drug release from the system following the BP basket

method. The dissolution rates of the wafer were determined in a small volume (10

mL phosphate buffer sclution, pH 6.8) with a basket rotation speed at 50 rpm. At

given interval (e.g., 0.5, 1, 2, 3, 4, 5, 7, 10 and 15 min), 0.5 mL of solution was

- sampled and replaced with an equal volume of fresh medium. The drug released
25 - was measured by HPLC. -

The mobile phase was methanol: 0.4% phosphoric acid (50 : 50, v/v, pH 2.3) and the
flow rate was 1.2 mi/min at ambient temperature. The monitoring wavelength was at
_ 2'10 nm. The calibration curve for the concentrations 0.5-10 pg/mL (eigﬁt-point ‘
30 calibrationj was linear [y=316668x+4675.7, (r=0.9999), v representing the peak area . '
of fentanyl and x the concentration of the samples]. The assay standard curve is.
| shown in Figure 32,

The prepared fentanyl wafer (batch 1003FEN) showed a weight variation of £ 2.55%,
35 and the mean percentage fentanyl content of the wafer was 91.32% (BP standard for
unifermity content limits 85 to 1156%). The average disintegration times were less

than 15 seconds; and the di_ssolution studies also indicated a fast release rate of
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i ndi cagked Bat the excipients used influence the mcrostructure of
the wafer.In addition, the mcrostructure m ght give an expl anati on
about the different hardness, friability, disintegration tinme, and
even the dissolution profiles of wafer prepared fromdifferent
15formul ati ons. Powder X-ray diffraction (XRD) X-ray diffraction
experinments were perforned using Bruker D8 Advance (Germany) with
detector LynEye. The radiation used was nickel filtered CuKa, which
was 20 generated using an accel eration voltage of 40 kV and a cat hode
current of 40 mA. The sanpl es were scanned over a 2 theta range of
7.5 to 70 degree, and counting tinme at 1 second per 0.02 degree. The
physi cal state of the materials in the wafer was evident in the X-ray
diffraction 25 spectra. Spectra for three different fornul ati ons as
prepared in accordance with Table 2 are shown in Figures 7 to 9. It
was observed that all the powder patterns of wafer prepared are

dom nated by intense scattering peaks approximately |ocated at
2-theta of 9.58, 19, 68 and 20.05, which indicating a crystalline
nature. This finding was al so supported by the data generated from
the SEM (see Figures 1-6). 30 Indeed, the excipients used in the
formul ati ons, such as glycine, lactose, mannitol and mcrocrystalline
cellul ose are crystalline in nature. It was observed that there was

m ni mal physical state change in the solid dispersion.

Di sintegration and Di ssolution Analysis 35D sintegration and

di ssolution tests were carried out using Apparatus | (BP 2009, Baske
apparatus). The Erweka di ssol ution apparatus (Hesenstamm Gernmany)
was -used for both tests. The tenperature of the nediumwas kept at 37
0.5C. 32
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interval (e.g., 0..5, 1, 2, 3, 4, 5, 7, 10 and 15 mn), 0.5 nL of



flowrate was 1.2 m/mn at anbient tenperature. The nonitoring
wavel ength was at 210 nm The calibration curve for the
concentrations 0.5-10 ng/nL (eight-point 30 calibration) was |inear
[ y=316668x+4675.7, (r=0.9999), y representing the peak area of
fentanyl-and x the concentration of thegganples]. The assay standard
Curve is shown in Figure 32. The prepared fentanyl wafer (batch

1003FEN) showeth, a aRigiiEsoWintisatd itegd ford -26MINSR aNE 4 MheBaBycine is

per cent age fentany]| r %0. P.st or
uniformty cont ent” refslg%q@ gﬁgggénéﬁﬁgwp%%aﬁnzﬁb}ya "%&@ioﬁ éeg‘)rIa g'ﬁ |£sgir£1’I1
times were | ess tPhledssegeinds; and the dissol ution studies al so
indicated asfast release rate of 34 fentanyl. Al nost 90% of fentanyl

' Figure 33 the "BEer bl SIF bl it Wl oy 3e8 L8 ) BRAC

in Figure 33. ) | . )
fentanyl wafers wefaEnG gheainthedt least one maks ipiming agsry eprersiseymariiiy). £
(sanmples 1 to 3) and Figures 35 Ato J. (sanples 4 to 6). The

sanpl i ng bl eache-t estestdigseivingagid dosrpederadacaerding kreclaif 10, Shergin mnnitpDis 15
and 20 mi ngpes f orprebefta®bnarhaunt i ke Weidh® %y APWeI@it ofthe Sompbsitich ofS,
7 and 10 mnutes f, gdo%%s&#ti on sanpleés 4 to 6. 10The fast

di ssol ving dosage formis a solid dispersion of drug into a porous
matrix. After adm pistration, this dosage form quickly disjntegrates
' the oral cabi-tyh ahASSHBETY 25raamyod SEBANeNg Y (e Do PEHEDEbed
by diffusion direcfdigs futher cotmerisingst isastone jubdeatt | on, and t he
first-passigffect is avoided. This invention has the potential to
provi de an al t &4.naf fasy dsbieing bohid rdogagaderndcabraiag womahartd, weseih tie at east

| ower rates of sidgg ﬁ&f”?gmpﬁ?%}gge@#'g? - (ﬁeépﬁto?di ssol ving solid

dosage form adapted for the re lologically active materi al

In an oral cavity IL0..Saj rises,

one bi ol ogi cal :‘éy a)((:\‘it%l t{/@ds&r}u‘i‘ﬁ@?@%ﬂ?ﬁ%@%ﬁ’”{‘%@{ &r%ewgg%ﬁnoﬁ%wﬁ%@%df%?ﬁl}sng
agent; wher8i n saijRI*gbYRgeanen{rem BLEinE wvaishy gy dyareiabsofithe sampogion
cavity w thout | eartiregiosageésimdue of said dosage formin the oral
cavity that |Is detectable by a subject. 10 2. A fast dissolving solid
dosage form ac rd'? to (El_ai m_%, wherein the at | east one .

bi ol ogi cal |y adti vé i EEFIIE U8 SPERB 1™ ACHPEBURY hPcth B° BE°rdtos
wei ghtg %byydry \A/eqlajh%rfwe{mpdﬁ'rﬂzﬁﬁaﬁﬁqmn bofferrasgeosage form 15 3. A
fast dissobkying solid dosage formaccording to claiml or 2, wherein
the at least o rd x f ' t ' i

car boxymet hyl cel’l %‘ Eass@ssoﬁ{ngkaﬁ a‘%? %&fg@g v%’ﬁ%sz%ﬁﬁg] (')s}Jlgrgmfﬂ?)eraﬁ%h%'St
accordi ng to cl ai M8 PUlK&GPH coBerisaFsheRty8®hy| cet | yl ose I's

present in an amount fromO.1 to 19 weight % by dry 20wei ght of the
conposi tion of 18.heA dust digechfing salid dosage form according to claim 17, wherein sodium

30 carbonate is present in an amount from 0.01 fo 10 welght % by dry weight of

the composition of the dosage form,

19. A fast dissolving solid dosage form according o any one of the preceding
clalrieg, further comprising at least ona absorption enhancsr.
35
20, A fast dissolving solld dosage form according to claim 16, wherein the at least
cne absorplion enhancer comprises g-cyclodextrin,



5. A fast dissolving solid dosage formaccording to any one of the
preceding clains, wherein the at | east one matrix form ng agent
conpri ses anyl opectin, 25 6. A fast dissolving solid dosage form
according to claimb5, wherein anylopectin Is present In an anount
from2 to 17 weight % by dry wei ght ofg{% e conposition of the dosage
form 7. Afa I dj n

2h o L 380 defilng ol o BAR6 I Wl 20 Qhééenﬁgéfem

the preceding eas ones mat r1x T orm i
conprises i crocr y¥HeAeKFIR & Reggentn gggmourefromOfDagQ "QIW%'Q'&?I%/Ph@‘Y%IQP
dosage for m accor diewpripesitidnadf the dosag@eir@) N m crocrystal l i ne cel | ul ose
is present in an anpunt from1 to 10 weight % by dry 35wei ght of the

]g:owpos' ti 03: of 2:% he ¢iRs agen rfﬂud %osaﬁeffﬁaﬁ aéi':bn%ﬁm@' M'a'ag o lok %a?ﬂéee%g
ormaccording to e in Ls, Wwherein the

| east one matri x fc%ﬁ"ﬁﬁ ﬁ'ﬁj"ﬁ%g"@ﬁ'f’m%ﬁ@é’@eg‘?%?a‘ RE359%e 10, A fast

di ssolving solid dosage formaccording to claim9, wherein glycine is

present in an g0 MasddiseBhiRg 591’6@0539%@%%19@’ tcldidim We | el thetdd Rast

conposition of th arm ast di ssovhg solid dosage
form accordi ng to%ggﬁg%glgtmgfag?’ﬁwm? seﬁmtnhgangl"al ms, wher el n the at

| east one es nmannj tal 12. f ast
di ssol vi ng soI #‘ic; iaab@%o@ﬂp] E‘EB{’%‘P?} @&cﬁrap%tﬁfia‘%%r“é?%"ﬁé?m'?apol
i's 10present in arguamisprisedtrioan Bmount8OmMB0Y It 10vEight 3k Yy Wei géightef thehe

conposi tion of theoRgsRea oﬁgéaa,saégfwﬁ fast dissolving solid dosage
formaccording to any one of the preceding clains, further conprising

at |east ong | “AP?:EI dis V\l%la%irggélsoll@dfa?aﬁa f?ﬂnﬁﬁ@o}’cﬁr@g\o%@? ﬂe%ﬁ@ﬁ%ﬁﬁf@

according to clai erein ant conprises
pol yet hyl ene gl ycg’ba"(‘?» ErRSOBTIsing & leay ong syrfagiagt o) vi ng sol i d dosage
formaccording to claim 14, wherein PEG 2000 is 20present in an
amount from 0. 85 thfast dissaling seiyiosrop Taml gerordim torasy papBdhe PeReds
the dosage form Ifmims)fdrastcothpAsial atlsag oaokitigkivdpsage form according to
any one of ;phe preceding clains, further conprising at |east one

buf fer reagent 27.2% $t drﬁ\scfl@*?gt o %@mgulm §é&oto@lwgd@8ﬁga>nﬁoamh@9mémwg
to claim 113, wher agent conpri ses

i. N
sodi um car bonat e. ?airgs %%E'F%Gsof“pds"%gsat?e\?ftn”&egg ”n"ggasage form accordi ng
to claim17, wherejin sodi um 30carbon te is present In apn anpunt from

0,01 to 10 WEI aﬁt R%aﬁ ﬁspgymaéi: orm accorging to claim 27, wherentha at least
one colouring agent is selected from the group consisting of FD & C dyes Blue

No.2 and Red No. 40, and mixture therein.

29. A fast dissolving solid dosage form according to any one of the preceding
claims, further comprising at least one flavoring agent.

30 :
30, A fast dissolving solld dosage form according fo claim 28, wherain the at least

one flavoring agent is selected from the group consisting of orange, mint,
raspberry, caramel, aspartame, saccharin, and mixture therein,

35 31. A fast dissolving solid dosage form according to any one of the preceding
claims, wherein the dosage fonm is a wafer, tablet, capsuie, pill, powder, pellet,
granule, or film,

32, A fast dissolving solid dosags form according to any one of the preceding
40 ¢claims, wherein the dosage form substantially dissolves once placed in the oral



t he conposition of the dosage form 19. A fast dissolving solid
dosage form according to any one of the preceding clains, further
conprising at | east one absorption enhancer. 3% 20. A fast dissolving
solid dosage formaccording to claim 16, wherein the at | east one
absor pti on enhancer conprises fl-cyclodextrin. 37 21. A fast

E

di ssolving solid d%ﬁg rgdi cl.ai 0 [e oz

cycl odextrin is pre_sen'?1 %g#r%]n aﬁgﬁg{e&% ommot!‘gﬁu TB%? f't Ie%)% E’?n&ry
wei ght of the conpB&kERdeFEdran hBinHEs/aNaThiecandsplessthandd segpndsdpss ng
sol i d dosage form thee 30 dewgdd, desanyanaicseabndshiespihec 6 isaghnds, ddsgrhan 10

further conprisi ngsbndsCRS& thAE5 EdcBidUlnéd th Q&Gﬁﬁs; teﬁlbarﬁ} {@5has, less

di ssol vi ng ssolld dosage fotgﬁrq ac ordlgpg o clalmlo, erein the at

| east one fIPoccul at'Phy S&HR eﬁ%ﬁﬂ??ﬁ Mfant han gum 10 24, A fast

di ssol ving solid dosage form according to claim23, wherein xanthan
gumis present &n éﬁﬁsgﬁ‘ﬁ‘iﬂ'ﬂnngPW@?thnba@Qmmifghlﬁiﬂ%aaylherﬁ'v theedaghae of
t he conposition of firh eorksag Siedohaiftel 3raPfimifetf=6 todi subjebt Wichsby S@idith

dosage form accor d{“%;?%%rwsugl?g‘rﬁ%%‘?ﬂ‘ﬁrd?%@?if%.ﬂ»sC' ai ms, further

conpri si ngn]l%t | eas surfac solving solid
dosage formracggr di t ny one of th recedi ng clains, further
Comm s ng ot Pnsh B sttty P08 Bseieert seadis th Eopin oghe Glessing
dosage form accor dépigpsiiorthengoramieing fit iedstonsmberadicewdically arevstable garierer
conprising at |east one colouring agent. 28, A fast dissolving solid
dosage form acasr dansetha &l oducilg a faktedissbling kellddoskes sdm 2hiagted for the
col ouring nt Is Lo Lo 7 z S
B ue Mo, 3 o Red Ko a0, Aot . pre Aol ARSI bl e PN
solid dosage form 3tcording to any one of the preceding clains,
further conprisingliat | eesbiniognet bésheos inax dayoing 2080 WBD .2 beldgiatly active
di ssol ving solid dosage riagdriat ta €5 bHoMBadn@ouwdl mkidpe2dhg Wherein the at
| east one flavori n@éageq'tbeiesd 1?4 tﬁg;n%{]r K queeaogléﬁgyap%%%i sting of

C T A,

orange, mnt, raspbérry, cara ) aspar{arre, S ahd m xture
therein. 35%1. A fast dissol vi ng solid dosage form according to any
one of the precedi apwiiaiaidsdosadectonn ito tdbeteditingiRsdia I the ol waite without

tablet, capsule, pighling PREEE of &8I dRbge ﬂ(nam%eemapéavy ttnﬁ?ls B&ectddid BS54

di ssolving solid dosbgagg formaccording to any one o e precedi ng
clai ns, wherein th& age form substantially dissolves once pl aced
inthe oral 38 cavity in a tinme period selected fromthe group

consi sting Bf : deess nidhaR adeording to claim 35, further comprising measuring the mixture in a
prefarmed plastic or aluminium blister mould.

37. A mathod according te claim 38, whereln the freeze drying technigue is used to
remove the solvent from the bilster mould.

30
38. A method according to claim 37, further comprising sealing the solid dosage
form with a plastic or aluminlum foil to prevent moisture absorption.
39, A method according to any one of claims 35 to 38, further comprising adding a
35 pH adjuster to maintain the pH of the mixture within the range of between 3.0

and 8.0,

40. A method according to any one of claims 35 to 39, further comprising adding a
solvent,



m nutes, less than 1 mnute, |ess than 50 seconds, |ess than 40
seconds, |ess than 30 seconds, |ess than 20 seconds, |ess than 15
seconds, |less than 10 seconds, less than 7.5 seconds, less than 5
seconds, |ess than 4 seconds, |ess 5than 3 seconds, |ess than 2
seconds, 33. A fast dlssoIV|ng solid dos%ge formaccording to claim
32, mhereln t he dosage form conpletely d®ssol ves after oral

admi ni stration 440 gkﬁm;g@];,gg%ﬁgﬁ@é@gg @dggesgrgo gﬁ @F%g Ba‘la’eaﬁéj&j ect

to swal l ow t he dosa e %ﬁ
form according to 3R§9ice astva W@t%'ﬁleébéf‘n@fa'clcﬁ‘i‘% Wh?’@'l”t Wer desgap el ng

at | east one phar nerewuisésc &) by lcastowpt bdidghnatha kdtive materidd and\ {ilyedt hadt ode
produci ng asfast dizage lfdﬁ'nmg a§9rlit' Ihéias %eddcsﬁéemoﬂ'QQQES%fﬁ!@rd[stsglges In the

15rel ease of a b|olop|c? [ terla

conprising the step§ 'y(vr"%BHrclﬁﬁ"WP ﬁde%q“el"ééé‘? dosage s in e e ﬁ%‘*ﬁ@ﬁhat
agent with a bi ol o§idetattelle bya subEectrandinstalctions fr ds msea honogeneous

m xture; and freeze drying the mxture to formthe solid dosage form
20 allowi ng said dosage formto substantially dissolve in the ora
cavity without |leaving a residue of said dosage formin the oral
cavity that is detectable by a subject. 25 36. A nmethod according to
claim35. further conprising neasuring the mxture in a preforned
plastic or alum niumblister nould. 37. A nethod according to claim
36, wherein the freeze drying technique is used to renove the sol vent
fromthe blister nould, 30 38. A nethod according to claim 37,
further conprising sealing the solid dosage formw th a plastic or
alumniumfoil to prevent noisture absorption. 39, A nmethod according
to any one of clainms 35 to 38, further conprising adding a 35pH
adjuster to maintain the pH of the mxture within the range of
between 3.0 and B. O 40. A nethod according to any one of clains 36
to 39, further conprising adding a solvent. 39 41, A kit conprising
a fast dissolving solid dosage form adapted for the rel ease of a
biologically active material in an oral cavity, wherein the dosage
formconprises: (I) at |east one biologically active material, and
(ii) at least one 5 matrix form ng agent, wherein the dosage form
substantially dissolves In the oral cavity without |eaving a residue
of said dosage formin the oral cavity that is detectable by a
subject, and instructions for its use.



