FAST DI SSOLVI NG SOLI D DOSAGE FORM FI ELD OF THE | NVENTI ON Thi s invention
rel ates to dosage forns adapted for adm nistration to a subject.

Pr ef er ablwo 20h@ssizsage forns have rapid di ssol ution rat es1/SBAGHEGRIGND
Tabl ets -are a common dosage formto deliver an agent to human beings via
oral adm nistration. Dr g del i verﬁ&w a the oral cavity nucosa, for exanple
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sinple diffusion, directly into the systemic circulation via the jugular
vei n, bypassing t he gastrointestinal tract and the hepatic first-pass

ef fect. The sublingual rout d1ERQR THRINVENTION, fast and reliabl e onset of

action, and is nore suitable for fast dissolving dosage forns. There is an
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films, chewabl & tablets, disintegrants and w cki ng agents. These. dosage -

forms are particularly useful for patients who have difficulty in
swal l owi ng e.g. children and el GACKGROUND®E- There are several technol ogies
used for preparing such dosage forms, including freezedrying, spray-drying,
tabl et nol ding and tabl et conpression. Freeze drying processes have been
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manuf act uri ng process, the product obtained i.s characterised tf%ga hi ghly
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| engt hy duration of each freeze drying cycle (normally from 24
There is an unmet need in the medical fiéld for dosage forms, which have a rapid
dissolution rate in the oral cavity. The previous attempts to overcome the problems
‘associated with solid dosages forms include eﬁeNescent tablets, films, chewable

20 tablets, disintegrants ahd wicking agents. These dosage forms are particularly useful
for patients who have difficulty in swallowing e.g. children and elderly people. There
are several technologies used for preparing such dosage forms, including freeze-

drying, spray-drying, tablet molding and tablet compression.

25 Freeze drying processes have been used to prepare fast dissolving solid dosage
forms. Depending on the manufacturing process, the product obtained is
characterised by a highly porous microstructure of the supporting matrix (i.e.
mannitol, glycine, lactose, gelatins etc.) in which the active agent is homogeneously
dispersed. This technology produces a product which rapidly dissolves in watef orin

30 the oral cavity; however, the poor physical integrity of its physical structure severely
limits further manufacturing operations such as forming blister packs. Moreover, the
freeze drying technology in manufacturing such dosage forms is the high production

" costs because of the lengthy durétion of each freezé drying cycle (normally from 24
to 48 hours). The complexity of the industrial plants is another important factor which

35 prejudices the large scale use of this technology' for the development of rapidly

dissolving tablets. In addition, the thermal shocks, as a direct consequence of each



to 48 hours). The conplexity of the industrial plants is another inportant
factor which prejudices the large scale use of this technology for the
devel opnmew0 20f1/053331dl y di ssol ving tablets. In addition, pcisGziuerons9 shocks,
as a direct consequence of eachfreeze drying cycle, mght physically nodify

the physical -chem cal properties of the outer menbrane of microencapsul ated
particl efeezendrying eyclee rughirBhysigaht Bedis the physicat-chemisr| RippRities of the

gel atin- ngegprfae%wgiee(;flr@h%&?gﬁug@@dﬁ batiges.to fornul ate agents in fast

di ssol vi ng dosage for tinis carrier or structure-formng agent, and
it is commonly used in prepari % fast dissolving forns for a w de range of

drugs. GH teiffeepe-goiingrrosessergggiatinanthethangelgin-related matralgphaedipenng

cracki ngygayl (&rismindts &fentd dgsiagssahﬁﬁq?dowgé fmsesa?asﬂ.rahé Yaficp! G| em when
t he dosage formis being renoved fromt ITster Gelatin is

ac a
advan? ag&buaurerfomnyeg ageris and iitrg cammPriy BIacd 'ﬁePfGB%rﬁ’@efaF 3 IRSQHERG I @Sonce t he

dosage f g3 ivdddl of Qridae @e?dtlncﬁi’élnﬁé!s sTtreH{;tﬁVt'odfPt‘é d Eg faraSHudt | on of
the dosage form Gelatin i's a protein whi h I'S _obt ai ne

the parti al
hydr ol ysPeeventingneraeing: and Serakodis of thgsdpéag% iR dissKi %ec'ﬁénﬁcﬂﬁ%b lemj ganent s

and boneynhEQwRY Qfosa@é"efoﬁr'l gg'ﬂélrﬁ'ﬂém&f&b{‘@m Met Bhsf(&”'ﬁﬁéldaga defelatifdisgel atin
Is that it has a bland taste Is results in the fast dissolving dosage.

f or m r eqafYaniapepHe infaet dissolingedug &om HAdorRaR,OIP DeERyise e MRIJPRAR t he

tast gy of fdrinGs pREA inrthé arapea\ﬁ@t.t prﬁw&é’é FpR diESRIoR B el dbsaga ¥l | onal
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gelatin solution. This additional step adds time and cost to the process of
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20  An additional problem With the use of gelatin-based material as fast dissolving
dosage form matrices is that the gelatin can increase in viscosity of the solution with
time. . This can Ieéd to processing difficulties. Moreover, the gelatin can lead to
homogeneity and sedimentation problems associated with the gelatin solution during
the holding period. Other disadvantages of gelatin formulations include being prone

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 with 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. -

Thefefore, there is a need in the art for a fast dissolving dosage form which delivers
an agent to a patient via oral administration, wherein the dosage form rapidly
35 dissolves in the oral cavity of the patient, and wherein the dosage form does not use

substantial amounts of mammalian gelatin or starch or modified starch material.
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the fast dissolving solid dosage formwherein the dosage form conpri ses:
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in the oral cavity wheréin the dosage formconprises: (i) at |east one
biolbyically active material, and (ii) at |east one matrix forning agent,

wher ei n. hb&rdiRg a8eaf @FtAer aspect of the present invention there is provided a kit
‘ comprising the fast diésolving solid dosage form wherein the dosage form comprises:

(i) at least one biologically active material, and (ii) at least one matrix forming agent,

wherein the dosage form substantially dissolves in the oral cavity, and instructions for

20 its use.
DISCLOSURE OF INVENTION

According to one aspect of the present invention, there is provided a fast dissolving |
25  solid dosage form adapted for. the release of a biologically active material in the oral
' “cavity wherein the dosage form comprises: (i) at least one biologically active
material, and (ii) at least one matrix forming agent, wherein the dosage form

'substantially dissolves in the oral cavity.

30 The biologivcally active material includes active compounds, and compounds for
veterinary and human use, such as however not limited to, pharmaceutical actives,

. neutraceuticals, cosmeceuticals, cosmetics, complementary medicines, natural
products, foods, vitamins, nutrients, biologics, amino acids, proteins, peptides,
nucleotides, and nucleic acids. In a preferred form the biologically active material is

35 adapted for oral administration.



substantially dissolves in the oral cavity. The biologically active

mat eri al includes active conpounds, and conpounds for veterinary and human
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neutraceuticals, cosnmeceuticals, cosnetics, conplenmentary nedicines,
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The bi ol ggjpmgl ¥ active material is ordinarily an agent for which one of
skill in“the art desires inproved fast dissolution for oral adm nistration.
The biologically active material may be a conventional active agent or

drugjq E><fmp'b%g%aupIaei.\;wﬂns@nbv.s%ﬁa.hmy '&ﬁta%%hﬁi& wmht@f@ & di@f inUR& aith t he_
i nvention include actives, biologies, amno acid Erotel ns, peptides
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derivati yRgerdaRa§eta égheerﬂloﬂ!a%t&ébbéfnt%%i material can be ;e! ected from
a variety of known classes of drugs, including, however not limted to:

anti-obesity drugs, central nervous system stinulants, carotenoids,

corti cosgRafpids ,of%@rééné‘a‘l@ Adtivk bhaterisis safthble froNEse n tr%‘ﬁﬂrleﬁﬂ)h inaRikani es,
anti-enetics, anal gesics, cardiovascul ar_ agents, anti-inflammtory agents,

suchlas RENEBSPIAIREICEORMNY AFiHS; Rreteins, QﬁPth@lSnPH?'F%@esaﬁt‘?'e'ﬁrWﬁft RRfc agents,

ant i bi ot h§Slodd, AEMERIgH &nB BRt | 6rdelr dBAvativés{ihe FEORITh& Biotogically bEtRRMRRERdI S,
anti di abetic agents, antiepileptics, antihistam nes, antihypertensive

agents, St PRsSlestadhirem a ¥Rty ok knpi) Glasses &F drygs. including, Nowever not

limited " to: anti-obesity drugs, central nervous system stimulants, carotenoids,
corticosteroids, elastase inhibitors, anti-fungals, oncology therapies, anti-emetics,

20 analgesics, cardiovascular agents, anti-inflammatory agents, such as NSAIDs and
COX-2 inhibitors, anthelmintics, anti-arrhythmic agents, antibiotics (including
penicillins), anticoagulants, antidepressants, antidiabetic égents, antiepileptics,
antihistamines, antihypertensive agents, antimuscarinic agents, antimycobacterial
agents, antineoplastic agents, immunosuppressants, antithyroid agents, antiviral

25 agents, anxiolytics, sedativés (hypnotics and neuroleptics), astringents, alpha-
adrenergic receptor blbcking agents, beta-adrenoceptor blocking agenfs, blood
products and substitutes, cardiac inotropic agents, contrast media, cough
suppressants (expectorants and mucolytics), diagnostic agents, diagnostic imaging
agents, diuretics, dopaminergics (anti-Parkinsonian agents), haemostatics,

30 immunological agents, lipid regulating agents, muscle relaxants,
parasympathomimetics,. parathyroid calcitonin and biphosbhonates, prostaglandins,
radio-pharmaceuticals, sex "hormones (including steroids), anti-allergic agents,
| stimulants and anoretics, sympathomimetics, thyroid agents, vasodilators, and
xanthines.

35

| ’.A description of these classes df active agents and a listing of species within each

class can be found in Martindale's The Extra Pharmacopoeia, 31st Edition (The



agents, antineoplastic agents, immunosuppressants, antithyroid agents,
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Physi ci ans Desk Reference (60th Ed., 2005), familiar to those of skill in
the art. The acti ve agents are cormer cially available and/or can be

pr epar edAnsigesies cntiipflammatary Iagestst . almgaring @GHEANOIM, SZARAPEZONT. sui t abl e
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and anti-inflanmatory agents : al oxiprin, auranofim azapropazone,
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embolat ed'cgalﬁﬁoabem»da%nnaect%nt mehendazoleni oxamBiguie; Qfesdarime pxantel

di SOpyr aghénaté,| ;&AL NS, F&itallénbdiate) tdlhBihagsdionat e.

Anti-arrhythmic agents: amiodarone HCI, disopyramide, flecainidé acetate, quinidine
_ sulphate.
20
' Anti-bacterial agents: benethamine penicillin, cinoxacin, ciprofloxacin HCI,

clarithromycin, clofazimine, cloxacillin, 'demeclocycline, doxycycline, erythromycin,
ethionamide, imipenem, nalidixic acid, nitrofurantoin, rifampicin, spiramycin,
sulphabenzamide, sulphadoxine, sulphamerazine, sulphacetamide, sulphadiazine,

25 sulphafurazole, sulphamethoxazole, sulphapyridine, tetracycline, trimethoprim.

Anti-coagulants: dicoumarol, dipyridamole, nicoumalone, phenindione.

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

30  nortriptyline HC, trazodone HCI, trimipramine maleate.

“ Anti-diabetics: acetohexamide, chlorpropamide, glibenclamide, gliclazide, glipizide,

tolazamide, tolbutamide.

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

methsuximide, methylphenobarbitone, oxcarbazepine, paramethadione,
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Anti - 58 nts: di hydroergotam ne nmesylate, ergotamne tartrate,

nmet h_ ergl mal eate, pizotifen mal eate, sumatriptan succi nate.

Ant i scarinic agents : atropine, benzhexol HC, biperiden, ethopropazine

HCL, -Anti-malarials: amodiaquine, chloroquiner, chlorproguanil HCI, halofantrine HCI,

meﬂbquiné HCI, progu‘anil HCI, pyrimethamine, quinine sulphate.

Anti-migraine _agents:  dihydroergotamine mesylate, ergotamine -tartrate,

20  methysergide maleate, pizotifen maleate, sumatriptan succinate.

Anti-muscarinic_agents: atropine, benzhexol HCI, biperiden, ethopropazine HCI,

hyoscine butyl bromide, hyoscyamine, mepenzolate bromide, orphenadrine,

oxyphencylcimine HCI, tropicamide.

25

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

30

Anti-protazoal agents: benznidazole, clioquinol, deco_q_uinate, diiodohydroxyquinoline,

diloxanide furoate, dinitolmide, furzolidone, metronidazole, nimorazole, nitrofurazone,

ornidazole, tinidazole.

35 - Anti-thyroid agents: carbimazole, propylthiouracil.
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di azepamm per’ @‘%F%“B{) ﬁl nama e Lol?rﬁ%%%?%aon?\e H‘el uni t@az@%gﬁgghg%

f 1 uopr onmzthaeualbmejpmmaholgm nilcazenae; @Xaienﬂuhemtbmbltm@am@mf@natlh@r azepam
hal Ope“ﬁII?IozldIe ;5:%&%8 DA g&gﬁ’iééﬁéﬁhz R 2ABAGEZNE ﬂgeamﬂz% idBrehaqual one,
n dazol am "nitrazepam oxazepam pento rb| tone, perphenazi e p1 nozi de,
prochl or perazi ne, .sul piride, temazepam thioridazine, triazolam zopiclone.

Bet | o f e I e I : rol ol ,
nadaitol  Be8tiockefE Rl FRIERE Hondi"Bhdlab,  FRAGTLRY: (dBLEET D
ant i nonequrgnlqlomnqiploldprggsannl,ol enoxi none, | anatosi de-C, nedi goxin.
Corticosteroids : beclonmethasone, betanethasone, budesonide, cortisone
acet at e, desoxynet hasone, dexanethasone, fludrocorti sone acetate,

f I uni sol Cardjact Inotropic cagenis: ammqngagmempr dmoéﬁatG@OthWEO@Iathﬁm@

met hyl prﬁg&gg%_one predni sol one, prednisone, triancinolone. Diuretics :
acet azol am ami | ori de, bendrofluazide, bunetanide, chlorothiazide,
chl o hal i done, ethacrynic acid, frusen de, metol azone, spironol actone,

triamt ©r Eficosteroids: beclomethasone, ‘betamethasone, budesonide, cortisone acetate,

desoxymethasone, dexamethasone, fludrocortisone aceétate, fluhisolide, flucortolone,
fluticasone propionate, hydrocortisone, methylprednisolone, prednisolone,

prednisone, triamcinolone.

20
Diuretics: acetazolamide, amiloride, bendrofluazide, bumetanide, chlorothiazide,
chlorthalidone, ethacrynic acid, frusemide, metolazone, spironolactone, triamterene.
Anti-Parkinson agents: bromocriptine mesylate, lysuride maleate.

25

Gastro-intestinal _agents: bisacodyl, cimetidine, cisapride, diphenoxylate HCI,

domiperidone, famotidine, loperamide, mesalazine, nizatidine, omeprazole,

ondansetron HCI, ranitidine HCI, sulphasalazine.

30 Histamine H,-Receptor Antagonists: acrivastine, astemizole, cinnarizine, cyclizine,

cyproheptadine HCI, dimenhydrinate, flunarizine HCI, loratadine, meclozine HCI,

oxatomide, terfenadine, triprolidine.

Lipid requlating agents: bezafibrate, clofibrate, fenofibrate, gemfibrozil, probucol.

35

Local anaesthetics: Neuro-muscular agents: pyridostigmine.




Anti - Par ki nson agents: bronocriptine nesylate, |ysuride nal eate.
Gastro-intestinal agents : bisacodyl, cinetidine, cisapride, diphenoxylate
HCl , dorrwpenidssasy fanoti di ne, | operani de, nesal azi ne, POITA&G201000@09
oneprazol e, ondansetron HCl, ranitidi ne HO, sul phasal azine. Hi stan ne

H. - Recept or Antagoni sts : acrivasti né ast eni zol e, cinnarizine, cyclizine,
cyproheplNiates apghiother; artihanginal rageats : famh litrate nelyrrny! trindrate alspsrsbidaec! ozi ne
HCl , oxa ; regul ati ng agents :

bezafl brgﬁgP a%éllsg% ?Eb];%pgghéf@%% [t)e?]flElélt%'len',t qgtg'rartfeltr%}r“géféf probucol . Local

anaest hetics: Neuro-nuscul ar agents: pyridostigmne. Nitrates and other

anti - angN[]f?lltloﬁé]%?Eﬁts Bé’f%arafehéa\t/lf%mngA}’ GRdriih B, Mthrhingd SvitahP EOURINA
dinitrate e nmononitrate, pent aer yt ritol tetranitrate.
NutritioKal agents: betacar otene, vitamn.A vitanin B2, vitamin D vitanin
E, vitamn K Opioid anal gesics-: codei ne, dextropropyoxyphene,

di anor phi ne, di hydrocodei ne, nepta2|nol met hadone, norphi ne, nal buphi ne,
pent az ocQﬁ@,_@EéézﬂEﬁnfoq%mﬁ aftroprIPAPXYPAERS.n digmoplies. ndibydresedaingl t o
prevent %F{a%upmmoﬁwm&meoﬁangum%%nfaaom GhedddBlahRkdritiiyng is a
representative however not exclusive I'Is8t: Influenza, Tubercul 0sis, '
Meni ngitis, Hepatitis, Wooping Cough, Polio, Tetanus, Diphtheria, Mlaria,
Chol gy a, okl rvléanesTwaBahés d&di d;}ﬁedAb [FreveiE B85 teRtice mér@yncht&ﬁ%ﬁd.saés@ée&fl ers’

D arrhea; Hepatitis A tis Media, Dendue Fever, bi es,

Par ai nf | WBish atherigewing, 'wa |remeswétrve hpweYare Aot eze'gwwri&ir@%"ua%%ase

Toxopl asiMsdrsulod, M¥RINgitis2RBPAHtRE Wﬁodﬁﬁ*@ebou@f'i 9paild, nﬁetéﬂﬂ&”@.ﬁﬂlﬁ&i& Fever,
Caries, Chagas Di'sease, Urinary Tract Infection caused by E. coll,

PneunocoWalariapChelgse Hapes s YPB‘P!G V. ARGy Measlegabyme dliseage pFravellers' or reduce

the synppripes! H«%ehiﬁé A ERFE, @ﬂlﬂgm Dthgibirelerd RRblea! bQ?‘Q’irﬂﬂeh?a a
representative, however not exclusive Iist of causative ofganisms. Vibrio

specl®es, Repgligp Yellows FeyereiDysentehr degionnairespRispase, TIoXeRBHRPHEsQISYEN es,

Toxopl asAB&hS Yl FevelY ARJERGRE PYdenttsirhaglt! #BVéH aCaRaCiGagast D@@é&coccal
speci es,

Urinary Tract Infection caused by E. coli, Pneumoccoccal Disease, Mumps, and

Chikungunya.

20  Vaccines to prevent or reduce the symptoms of other disease syndromes of which

the following is a representative, however not exclusive list of causative organisms:

Vibrio species, Salmonella species, Bordetella species, Haemophilus species,
-Toxoplasmosis gondii, Cytomegalovirus, Chlamydia species, Streptococcal species,
Norwalk Virus, Escherischia coli, Helicobacter pylori, Rotavirus, Neisseria gonorrhae,

25 Neisseria meningiditis, AdenoVirus, Epstein Barr Virué, Japanese Encephalitis Virus,
Pneumocystis carini, Herpes simplex, Clostridia species, Respiratory Syncytial Virus,

- Klebsielia species, Shigella species, Pseudomonas aeruginosa, Parvovirus,
Campylobacter species, Rickettsia species, Varicella zoster, Yérsinia species, Ross

River Virus, J. C. Virus, Rhodococcus equi, Moraxella catarrhalis, Borrelia burgdorferi

30 and Pasteurella haemolytica. Further specific examples include opioids such. as

fentanyl or midazolam.

Vaccines directed to non-infections immuno-modulated disease conditions such as
topical and systematic allergic conditions such as Hayfever, Asthma, Rheumatoid

35  Arthritis and Carcinomas.



Norwal k Virus, Escherischia coli, Helicobacter pylori, Rotavirus, Neisseria
gonorrhae, Neisseria neningiditis, Adenovirus, Epstein Barr Virus, Japanese
Encephal iwO0Mi058251 Pneunocysti s carini, Herpes sinpl expPCTSG2010/000409

speci es, Respiratory Syncytial Virus, Klebsiella species, Shigella species,
Pseudormnas aer ugi nosa, Parvovirus, @anpyl obacter speci es, Rickettsia

speci es, VWHQSeIberaVQf@EﬂDaIV useeringluden taprec idirecterRotos Griogigiosig, rNewcastle C. Vi r us,
Rhodococ g

ot oo cPBafl ol B FAne MahaimeD R phi Tns OB I
f ent anyl| arst Mruttadislease, S$winei masumpriacead atberndineasef eenditians angreter nodul at ed
di sease op ons such
as Hayf eﬁer%%o‘ﬂa é%@mt%m fg@%&ret %ﬁ??égaﬁﬁéa@cﬁﬁtﬁﬁégb@ag@{ﬁg@f or

vet erd naayimalse i ncl ude those directed to Coccidiosis, Newcastle Disease,
Enzootic pneunpnia, Feline |eukaemia, Atrophic rhinitis, Erysipelas, Foot
and Mout h di sease, Svm ne, pneum)nl a and ot her di sease condl tions and ot her
i nf ect i-obroteins] peptides ramdnes anb druasdiingulin s(haxdreenid/dignede/meaamerc and farm

ani mal s. t - ¢
(hexarrerl c/ % ﬁe@?%?ﬁ%@?mﬁg Wﬂﬁﬁ) 9|5, 'desldﬁhg"l &e""at"’es
( somat ot (Iplﬁfe'i@}’ly with ?}ﬂmqtﬂ%g\/&nhttfm ﬂ stQl?ﬂH(ﬂS@(@tﬁyﬂ)thﬁm h a

mol el ag URLAHY fﬁ\@lr@oa-og&e%ﬁ tﬁ’gothgﬂérongaéeEbéé?é"(yn?\Ip?ﬁcb S?MQHQ‘SE' for

nodi fications thereof, enk I nterferons (especial Al pha- 2
i nt er f erleeatment t efe gommen ofoldelnmbhREL| ard | a'&ﬂ*ﬂﬂ’%nd"éﬁéﬁ"@gubﬁse@ﬁa‘ﬁ arelin,

buser el 'fbl.dé§'¢ﬁﬁm)(g,%wwh&r?4 r@ﬁa%g‘%ﬁnéﬁé)%&g\j BRAfTRAShia ﬁfg%et' n,

bradyk| n ant agoni st easi ng facto l%rot ropi n
rel easi n@Rﬁoﬁgrﬁyﬁb)releA@mm faﬁal)oé'b'Es TRHGEthyroffepin| relaasing harmane). fAe@E rs), CGRP

(calcit %%@@ee@ﬂﬁuﬁ# RSB actdb b@RF“F&a‘idltHﬁﬁgfénﬁ ORRId SEp(id¥RSOPr essi n

and anal ogues. ( I'ypressin), factorV r anul oc?/me col ony

sti il atdtia maerestic pepbes. (\@sgRASIPANE @ﬁylog%@@ﬁ%dw%w)@fﬁ ¥le citrate,
danazol , ceidit yrhmfsdyfaetiy stFRIBRYIRLS PG r(éé*?a Oestna}t e, nestranol,

met hyl t.est ost érone, "nor et Hi st erone, nor gest tradiol,

Sex hormones: clomiphene citrate, danazol, ethinyloestradiol, medroxyprogesterone

"~ acetate, mestranol, methyltestosterone, norethisterone, norgestrel, oestradiol,
-~ 20  conjugated oestrogens, progesterone, stanozolol, stiboestrol, testosterone, tibolone.

Spermicides: nonoxynol 9.

Stimulants: amphetamine, dexamphetamine, dexfenfluramine, fenfluramine,
mazindol, pemoline.
25
Notwithstanding the general applicability of the method of the invention, more specific
examples of biologically active materials include, however are not limited to:
haloperidol (dopamine antagonist), DL isoproterenol hydrochloride (8-adrenergic
agonist), terfenadine (H1-antagonist), propranolol hydrochloride (B-adrenergic
30  antagonist), desipramine hydrochloride (antidepressant), sildenafil citrate, tadalafil
and vardenafil.  Minor analgesics (cyclooxygenase inhibitors), fenamic acids,
~ Piroxicam, CoX—2 inhibitors, and Naproxen, and others, may all benefit from being

prepared.

35 Further examples include, however are not limited to: alfaxalone, acetyl digoxin,

acyclovir analogs, alprostadil, aminofostin, anipamil, antithrombin I, atenolol,

azidothymidine, beclobrate, beclomethasone, belomycin, benzocaine and



conj ugat ed oestrogens, progesterone, stanozolol, stiboestrol, testosterone,
ti bol one. Sperm cides: nonoxynol 9. Stinmulants : anphetam ne,
dexanphetwoi2ogyosesxf enf | uram ne, fenfluram ne, nmazi ndol pCpsEROI0/W60409

Not wi t hst andi ng the general applicability of the method of the invention,
nore specific exanpl es of blologlcalﬂ9 active materials include, however
are not Hennatiees, theta [vardlens, kbt epdophm, rhetaninterfrian.s bgzafibiate, s@mmr enol
hydr ochl t i n n

o opr anoP BE e, SAPnERREH, BeBkgbie, BLLARACL D Butbhea RARALTA,

hydr ochl busuifan( aaadrd@meassamp)oth@m dearathaxamlm r @@etopﬂhdaaraamlazwime

vardenaf LhooloBer BOBERRST SRS CASNATE | RBIDbAGHEE) - oIERRRfe, 2CT I,

Pi r oxi cam ors, and’'Naproxen, and others jefit from
bei ngd pr egfmepoximBur m@peazangl esefptaesimﬁ;le cerfmw\/erceéméOMt ¢¢fttﬂ0txmb to:

al faxal oggerAGeLy! ct@rb%ﬂy?mmagé‘& PM‘oth{%a d&@ﬁazoﬁ Pefn | Og@%l&‘r‘}’é ostin,

ani pam |, "antithrond azi I ne, ate
becl omet mmrobel ontfigdn, cmznecawdepmmbemldﬁamw@gporbet@ @ othate, beta

endor phi %\{ g[) d, @yﬂr&tﬁﬁ? nd%s%?r@g{lﬁ b&%toﬁg st NEXAMettsBRE Idfis sm:ﬁ’ Zepam

bronocry buci'nd upi'vacal ne, busul fan, ala2|ne
canpt ot ht'ei acetatentdeareine, hdrazemt dphf¢na0cad1mmmwﬁlee daielownmme

cef a}gxi al C Tmé}g ef[ﬁi%ﬂ?}g fl me enoxi ne,
cefoagraggngﬁﬁce %%g&iﬁﬁﬁ ce @%ﬁ}ﬁg cef'su o§t0ﬁﬁ ??gétlngoﬁﬁﬁrgranbUC|l
chr onogl getegdristaci doxetupicini cac@azgﬁegl i engralagine.c| mkth?én crnaepdl. one,
cort | cOSLiRRGendOb ARl Ehbhl e’etSﬁﬁé@p@%ﬂgﬂ@ Geeiol YE! RRRPIIN A and
ot her cycl os a es

pori ns cy tar I ne esocr tin oges rel dexanet asone
esters siattamatet Hen@emdamle, f@@ﬂi@tﬂtﬁe femfmeéﬁmn flgnariziss e fierbiprofen, 5-

di deoxy ageOShLBE f Y dfsihyth, B idbRYER; fﬂb&%ﬂé‘ gdhbPl OgdamL am ne,
¥ it

di hydr oer got oxI n, | aze opam ne antagoni sts, doxoru bi cin, econazol e,
endr bi azinmfef@hk@?jﬁ%micm Qﬁmfﬂmr |9“C|aé'9®pQlﬂﬂt‘!léﬁopﬂs%%lt!'\"ad|h§Pt°9@§tl|thnust i ne,

etof i braﬁ@patlﬁ% 9B OpiceiRe, TakPzidel, th?&éhﬂfmtmaude rgh%gafssmefmpmazol e,
fenofi brate exof enedi né, flunarizin,
|buproxam indinavir, indomethacin, iodinated aromatlc x-ray contrast agents such as

iodamide, -ipratropium bromide, ketoconazole, ketoprofen, ketotifen, ketotifen
'fumarate, K-strophanthin, labetalol, lactobacillus vaccine, lidocaine, lidoflazin,
20 lisuride, lisuride hydrogen maleate, lorazepam, lovastatin, mefenamic acid,
‘ melphalan, memantin, mesulergin, metergoline, methotrexate, methyl digoxin,
methylprednisolone, metronidazole, metisoprenol, metipranolol, metkephamide,
metolazone, metoprolol, metoprolol tartrate, miconazole, miconazole nitrate,
minoxidil, misonidazol, molsidomin, nadolol, nafiverine, nafazatrom, naproxen,
25 natural insulins, nesapidil, nicardipiné, nicorandil, nifédipine, 'hiludipin, nimodipine,
nitrazepam, nitrendipine, nitrocamptothesin, 9-nitrocampfothesin,' olanzapine,
' oxazepam, oxprenolol, oxytetracycline, penicillins such as penicillin G benethamine,
penecillin O, phenylbutazone, picqtamide, pindolol, piposulfan, piretanide, piribedil,
piroxicam, pirprofen, plasminogenici activator, 'predhisolone, prednisone,
30 pregnenolone, procarbacin, procaterol, progesterone, proinsulin, propafenone,
propanolol, propentofyllin, propofol, propranolol, raloxifene, rifapentin, simvastatin, .
~ semi-synthetic insulins, sobrerol, somastotine and its derivatives, somatropin,
.stilamine, sulfinalol hydrochloride, sulfinpyrazone, suloctidil, suprofen, sulproston,
synthetic insulins, talinolol, taxoil,vtaxotere, testosterone, testosterone propionate,
35 testosterone undecanoate, tetracane HI, tiaramide HCI, tolmetin, tranilast, triquilar,

tromantadine HCI, urokinase, valium, verapamil, vidarabine, vidarabine phosphate



fluorouracil, flurazepam fosfonycin, fosm donycin, furosem de, gallopaml,
gamma i nterferon, gentam cin, gepefrine, gliclazide, glipizide,

pri seof ulwonpiispisegl obul i n, hepatitis B vaccine, hydralpazise2910/000409

hydr ochl or ot hi azi de, hydrocortisone, ibuprofen, ibuproxam indinavir,

I ndonet haci n, iodinated aromatic x- réd' contrast agents such as |odam de,
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oxpr.enol pfe %)étﬁe_{?ﬁﬁ%cdf bitfogidi ?aﬁh\}el Fn%%nﬁp\?vh dd%%gf?@ Bh%é 'rﬂa'i’er@l hgpgt ham ne,

penecillin , tazone, E cot am pin pi posul fan, piretanide,
pi ri bedi s apirlng)ﬁ'emtﬁd ﬂﬂq\f(ﬁV@fé e apln@mﬁmglemg@nera&y preseolin %ﬁ‘r%ﬂ‘?ﬁf‘éol one,

Pr edpy SORGm POLY ! GHRkratl 9(@rtpazl@)wor prre%qaﬁugml to BIRISSHS A

proinsulin, propa enone propanol o propent o yllin, propofo pr opr anol ol ,
ral oxi f ethe comppalp@rmoithe desamedlotmat i n, semi- synt hetic i nsul i ns "sobrerol,
somastotine and .its derivatives, somat ropin, stilamne, sul fi nal ol
hydrochlorlde sul fi npyrazone, suloctldll suprofen, sul proston, synthetic
i nsul i nsThe faist dissalying §@!bddiosagﬁi%ﬂ‘e¢féhe p@e@sn\@n@%alspwmﬁﬁ%& @tdgast

pr opi onag, mraﬁ'ﬁ(tfeﬁﬁlﬁé Ggent! rlPIQﬁé‘ﬂ‘ééi&dnéoe%Js?&ﬁé‘@f ik prfo\r afagalaeh [fehe

tolnmetin, tranilast, triquilar, tromantadi ne HCI, urokinase, Valium
ver alfani mostgampenly Heed saraarr%rtﬁtrwétum]@grpma@@aw@ﬁﬁoga wall-fprape 2btlite,

Vi nbur i Ngeptif CRMaNGratef QSIﬁblét pBEmeY, BAEShOCsuchl NRRGELhiREd  With 248tie A
vitam n E succinate, and X-ray contrast agents. In addition, it is aI SO

expect edPharmaceuisaingrenieals i water e inaieasing Macesity of thecalufies over impi ch t he

met hods %Y&;Q@sé Msa{eagng §6I§bﬁf#' i dr¥ablly s@ilble Wrlds iRen& FdatRIafd a8 TE
commer ci- al avai lable in uture,
a suspensmn of the drug in gelatin matrlx This can cause phase separation to
20  occur; and the drug in amorphous or crystalline forms may not be homogenously
dispersed in the matrix, which will eventually affect the dissolution and absorption of

the final product.

Applicant has found that other polymer materials suitable for forming a matrix may be

25 selected for specific application in the field of drug delivery, especially for site-specific
drug delivery system such as in the oral cavity. Matrix forming agents of the present
invention may be selected from the group consisting of: non-mammalian gelatin,
dextrin, soy protein, wheat protein, psyllium seed protein, acacia gum, guar gum,

agar gum, xanthin gum, polysaccharides; alginates; sodium carboxymethylcellulose;

30 carrageenans; dextrans; pectins; sugars; amino acids; starch; modified starches;
carboxymethylcellylose; hydroxypropylmefhylcelIulose; hydroxypropyl cellulose and
methyl cellulose inorganic salts; synthetic polymeré; amylopectin, pqupeptide/protein

oor poly-saccharide complexes.

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

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



The precise quantity of biologically active material wll depend on the
material, such as a drug, selected. However, the active material is

gener al | ywpnesi@gss2sin an anount from 0.02 to 95% pref er 20irgGAV0AD0E409 20% oOr
preferably 0.1 to 75% by dry weight of the conmposition of the dosage form
The fast dissolving solid dosage for#of the present invention also
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the prio i n s t apagelal ed.cart] r ure
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consi sting - manma soy protein, wheat protein,
psyl | i unﬁ)é&e(ﬂo mbouenﬁ% amtvalvgght; ogltm dgaage &yar. dong higiry rArefegradn
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dextrans; pect acl s st arc starc

car boxy rretaﬁwrtt@mt of @tg:@t OH%ItO(ﬁQﬂyt LY baedwwq@ltlmtfw@hd HoSRISKOIM-opy |

cellul ose ‘and nethyl cellulose inorganic salts; synthetic polyners;

anyl opecti-n, polypeptide/ protein or poly- saccharl de conpl exes. Exanples of
at | Bast Inoarothert emikodiveni atythegeresenthiavertion, the fashyissalvisg dorapedemmi i ni t ol ,

dextr Osecorﬁ?r%tgggﬁg%&g ﬁﬁé@ﬁﬁe@&%nﬁrﬂﬁk ?b?ﬁ'nr%nébe?ly CJL\HQ%}SE&PT is lExpapL es of

matrix for at are inorganic salts may bé selected fromthe
gr oupcongfi I§Pfeﬁ§n9fthe g@iaawfpﬂi@stpﬁlagea"ys aeliveradant i rremating farmaliomm

si i cat egjsintEfat®h. Amylopectin may be present in the- ‘dosage form at a concentration
about 2% up to no great than 20% by dry weight of the solid dosage form. In a highly
20 preferred form of the present invention, amylopectin is present in an amount of about

2% to about 17% dry weight of the dosage form.

To achieve a rapid dissolution of drugs, diluents, may be added. as at least one
matrix forming material. Diluents include microcrystalline cellulese (e.g., Avicel PH
25 101® and Avicel PH 102®), Iectose, starch and sorbitol. These diluents may be
present in the dosage form either alone or as a mixture in different ratios, and may be
about 1% to about 80%, preferably about 2% to about 50%, either individually or

cumulatively:

30 In one embodiment of the present invention, the faet dissolving dosage form
comprises microcrystalline cellulose as the at least one matrix ferming agent.
Microcrystalline cellulose may act as a filler and binder in the dosage form of the

“ present invention. Microcrystalline cellulose has the ability to compact with minimum
compression pressures, and results in a hard, stable and fast dissolving dosage

35 form. ‘Due to its large surface area and high internal porosity, microcrystalline
cellulose is able to absorb and retain large amounts of water, which is desirable in

the dosage form of the invention. When the solid dosage form of the present



| east one matrix form ng agent may al so be an am no acid. Exanpl es of

sui tabl e am no acids include glycine, L-alanine, L-aspartic acid,
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| act ose, starch anglsor Iuents may present int dosage
f or m ei t hopediesnad i suileble fat shefast d'%ol}’lﬂgff@ﬁ@lﬂ@t'qfat hqysaman@ts whglypieabout 1%
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and bindef 1 n the dosage form of
process or after packing. In one embodlment 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 oils. One advantage of the use of these lubricants is to aid in

30 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
A‘ihdividually or cumulatively. In 6_ne embodiment, the composition includes between
0.05% to 5% polyethylene glycol 2000, preferably between 0.1% and 2%

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

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



present invention. Mcrocrystalline cellulose has the ability to conpact
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concent r aftthedosdgeffomm about 5% to about 80% and preferably from about 10%
to about 60% by dry weight of the dosage form In addition, the fast
di ssol vi ng dosage form of the present invention may include

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 B-
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 bioIogicaIiy active material evenly
dispersed in the matrix during the manufacture process. The flocculating agent may
be gums. Preferable, the gum is xanthan gum. The xanthan ngm may be present in
a concentration of about 0.01% to about 10% by dry weight of the composition,

'3AO preferably from about 0.2% to 2%, and most preferably about 1%.

To- aid dissolution of the biologically active material into the aqueous 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
| chioride or benzethomium chioride. The list of possible non-ionic detergents includes

lauromacrogol 400, polyoxyl 40 stearate, polyoxyethylene hydrogenated castor oil 10,
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concentration of the biologically active agent is reached within a period of no more
than two hours, preferable within 30 minutes, Aand 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 to 30 seconds, and most preferably within 2 seconds to 10 seconds after
administration of the dosage form. In a highly preferred embodiment of the present
25 invention, there is no residue femaining of the dosage form of the present invention
after administration that is detectable by the patient. As such, the subject has no

urge to swallow the dosage form.

The subject receiving the fast dissolving dosage form of the present invention may be
30 ananimal or human being. When the subject is a human being, it may be an adult or
a child, including elderly adults and infants. 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 _carboxymethylcellulose improves the dissolution rate of the fast dissolving 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
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short period of time. In a preferred enbodi ment, an effective plasna
As discussed above, the medicaments of the present mvention 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 pharmaceutically 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
.egcoI (PEG), polyvinylpyrrolidone , polyvinylalcohol, crospovidone,
polyvinyIpyrroIidone-‘polyvinylacrylate copolymer, cellulose derivatives,
30 - hydroxypropylmethy! cellulose, hydroxypropyl 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; and/or |
35 - (2) binding agents such as various celluloses and cross-linked

polyvinylpyrrolidone, microérystalline cellulose; and/or



concentration of the biologically active agent is reached within a period
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be advant ageous in the dosage formnul ati on of the present invention. Thus,

in a highly pré?¥et ed enbodi nent, the present invention provides a rapi dIy
di ssol vi ng(gyol beedsagmrf or m adapt ed for the release of a biologically

active material_in the oral cavit Wne elnth 0sa m conpri ses [
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form ng agent, mwrﬁdtémrt&eeudmagacfo@énm.sa@shalamhabhospdafes@hmmésthe or al
cavity, \/\herel?r:%{/he dos e for fr’r‘%)gl ses 0,,29% sodi um carbonate, 0.59%
sodi um car boxy ‘PNT"é BEE 988 2. 97% gl ycine, 5.93%

m crocrystaloblwettuﬁglégdntsseucriﬂas%&mamakmemtatb stafchd Hhaikecdtase, and
modified starches croscarmellose sodlum crosspovidone, sodium starch
20 -glycolate, and\ mixtures thereof; and/or
(11) disinte>grants; and/or
(12) effervescent agents such as effervescent coupleé such as an organic acid
(e.g., citric, tartaric, malic, fumaric, adipic, succinic, and alginic acids-and
anhydrides and acid salts), or a carbonate (e.g. sodium carbonate,
25 ~ potassium carb'onate,v magnesium carbonate, sodium glycine carbonate, L-
iysine carbonate, and arginine carbonate) or bicarbonate (e.g. sodium
bicarbonate or potassium bicarbonate); and/or

(13) other pharmaceutically acceptable excipients.

‘3_0 Medicaments of the 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 structures
suitable to high drug concentration adapted for oral 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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| l ul ose and vari qus star

m crocryst a,I | i hes /or I ubrl cating
Sents. seibhdas Mo fieient pelsack chaRbERRiee o Ry ITEEgoDToth 1 BRRBCA be
corrpr essaflive | maletigl] e dcRtdr Olefbalke Sfrdm CP Nargenxivérage t iz bidtddicdlly Cactice d,

e53| um st egr ate, calciumstearate, silica gel; and/or (5) sweeteners
suc ’Qﬁtf 'Hatural or artificial sweetener inc]uding sucrose,

| Medicaments of the invention can be orally administered to a subject. Solid dosage
forms for oral administration include wafers, capsules, tablets, pills, powders, pellets,

films and granules. Further, incorporating any of thé normally employed excipients,

20  such as those previously listed, and generally 0.1% to 95% of the biologically active
agent, and more preferably at a concentration of 0.1% to 75% | will form a

pharmaceutically acceptable non-toxic oral administration.

Although the fast dissolving dosage form of the present invention may be administered

25  orally, the oral dosage form of the present invention. is also suitable for use with a

| nebulizer, either jet or ultrasonic, and will typically comprise the dosage form suspended

in water. The dosage form of the present invention may also include a buffer and a

. simple sugar (e.g., for protein stabilization and regulation of osmotic pressure). The

nebulizer formulation may also contain a surfactant, to reduce or prevent surface

30 induced aggregation of the compounds caused by atomization of the solution in forming
the aerosol. '

‘As describéd above, the biologically active material can be formulated into a solid

_ dosage form (e.g., for oral, dermal or suppository administration). In this case there

35 may be little or no need to add stabilizing agents since the grinding matrix m‘ay

effectively act as a solid-state stabili_zer.



xylitol, sodium saccharin, cyclamate, aspartanme, and accsul fane K; and/or
(6) flavouring agents; and/or (7) preservatives such as potassium sorbate,
met hyl parsiben11/g3825py| par aben, benzoic acid and its sal t #CTSGhew/0e6Her s of
par ahydr oxybenzoi ¢ acid such as butyl$araben al cohol s such as ethyl or

b I hol h he I I t d
cuch’ as BOHBRPS IR Ch it RIS (5 IAEAURh dhciRy Al (ST aPiiont & Such

as phar mﬂ@umac@lrmgamﬁ@msabh@ arﬂetftherfduédreér% thatireuits thel 4uotioe agentabl | ne
cel l ul ose, |act.os asi'c c a(ﬁ@}ﬁ hat e, sacchari des, , and/ or m xtures

e,
of - any oIPetEIﬁIQ"'"I“BIF%I”IIg a tyady 8 t Aghiienains aEpSaWheR faPdt ar ch,

pot at o skigawdlabilliicfe Biblagiellly é?d’mde mfledd @drequréd Rein th@reﬂeﬁansmhl gae sodi um
crosspovi done, SOCII um st arch colate, . and m xtures there and/or ( 11)
i o1 ri eIt hageeiv SuEh o5 cupferbpBest Abivfge (Pt inbiet SEHoPL ABRERL  coupl bs

such as mayde@préidfedss theliRafentsGictbidihg tb @i grebént ifhtien. funaric, adipic,
succinic, and alginic acids and anhydrides and acid salts), or a carbonate

(e.g.. sodium carbonate, potassium carbonate, magnesi um carbonate, sodium
gl yci ne trabest 6f chidisiabeularadikesss &na)armboafbéhéﬂtn&omalbhﬂtfyﬁa@l)' adtive

D o DO G oo WL BRLIRRALS oL, ROLASSH U Bl BONBlChia 300 o (19
sui t Pl epdrbculars tholsideiih@mhay Rimefit frorf i proved @roaI/inlaIbmtyanObfet fgsapeuticcal |y
St D e e AEE e preb Sl B! gPIRNERSY Yef o, ot o 29
mat er i al sexanl dyefinetioh)lortieenaa reatnsemlt bipsofiabisposone, or ot her ordered
structures suitable to high drug concentration adapted for oral delivery.
_ 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 compnsung the
steps of combining at least one matrix forming agent with a blologlcally active
material o 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) into a preformed plastic or alﬁmihium blister mould (individual
20 | dose). The blister mould is placed into a freeze dryer for 24 hours and the resultant
- solid dosage form (wafer) is then sealed with aluminium or pla'stice foil to prevent

moisture absorption.

In one embodiment of the present inveniion, the method may require 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 pH may be adjusted by using an acid, such as
hydrochloric acid, phosphoric acid or citric 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 (ii) at least one matrix forming agent, wherein the

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



Actual dosage strengths of the biologically active material in the

medi canent of the invention may be varied in accordance wth the nature of
t he bi ol ogocallop3maet i venaterial, as well as the potenti CTiSGeo®ASEIA9
efficacy due to.the advantages of prgbli ding and adm nistering the .

bi ol ogically active material. Thus aS“used herein "therapeutically
effective anount” will refer to an anount of biologically active materi al
requi r edThe peég‘eat:tnvanﬁdrﬁwalpmmue amae@wuhnrefverama &L the wnewm@smf-f ective

for such_ a_ us end on; .the des her apeuti c effect; e potency
of |t he. DTS EAMPlesact 10 SSREIRIN A 18 HCAeS, Bl MEY OGRS PP ot - ¢ e

st age angres8difg phtaghipht ve tiilk sgasRation, nn@wtevaa& gebwdelaa'omexegﬁrsnﬁaéubngﬂneral

st at e_ of heal}1 of the patjent; and tp judgnment of the prescribing
physiti ale Met %M%@%@&B@Pﬁ@h‘be FEUY -0l ogi cal |y active material may be
conbi ned into a nedi cament wi'th another biologically active material, or
even the sane biologically active material. In the latter enbodinent, a
medi canment nmay be achi eved which provides for different rel ease

characteristics - ear|BRIEF BESCRIFTIONIOR THEDDRAWINGEY active material, and
| ater release froma | arger average size biologically active material.
Medi canments of the invention can be orally administered to a subject. Solid

dosagg - f PIGORE 9" ors%bnmﬂgne'mo%ﬁaﬁ.bw@radmld#c{ﬁe\&ﬁrfséesof GaRss e bhR! et s,
pills, powders, pellets, fil ﬂr anul es. Further, incorporating any of

the normally enpl oW’ﬂb%fﬁ@Vﬂﬁ@rﬁ%”d% I®82Bs those previously listed, and
general 'y -0.1%t.0 95% of the biol ogically active agent, and nore pref erably
at a concentration of 0.1%to 75%will form a pharnmaceut i cal | y acceptabl e

non- t oxi EIGHRE 2adniSsrBIIRG ElesHON Aiciogiaphs9fdhe égffa‘iﬁ ek welars frogbBalgR f or m of

t he present inventharbdraysPea afdos2gg.ered orally, the oral dosage form of
the present invention is also suitable for use with a nebulizer, either jet

or "Xrasonic, and will typically conprise the dosage form suspended in

wat er . Th@uhEage foREmIAg dldteroR! MEPEYrapi\bE Nhé @NrfABY ofllwiflerd AEMUBScR buf f er
and a sinple sugar (e. g for protein stabilization and regulation of

osnotic pressure). "”Fﬂlée rpggﬁMPzer fornmul ati on may al so contain a surfactant,
to reduce or prevent surface :

FIGURE 4 Scanning electron micrographs of the cross section of wafers from
20 batch numbers 071501B and 071502B.

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

25 FIGURE 6 - Scanning electron micrograph of the cross section of wafer from
‘batch number 0905MD.

FIGURE 7 Powder X-ray diffraction spectra of wafers from batch number
071501A and 071502B.
30 |
‘ FIGURE 8 Powder X-ray diffraction spectra of wafers from batch n_umbers'0820A
and 0820B. | |

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



i nduced aggregation of the conpounds caused by atom zation of the solution
in formng the aerosol. As described above, the biologically active
mat eri al wenobwstminul ated into a solid dosage form (e. gcy/scasiomoade der mal

or suppository adm nistration). In tais case there may be little or no need

to add s illzing nts, since .t he inding matri effectively act as
a sol i dé&é‘k# ébabf‘ﬁ?@@}c?ﬁ'ﬁgpgp‘gﬁ?WE qLes B?Staﬁgarr‘é@%é?r'@ﬁ't wpplegly
invention include pasngi@li(@£3); 3B} Midazblarpewesrydissblgioni semplest bna, and

ot her disorders that require the ﬁﬁ]lﬁ\){g agent to be.adﬁn'.ni stered with a

hi gh bi oavai | abi | i T§NUteARI grmipHies idazaiam powder AisUlieaseaPeRt ity of a
bi ol ogi Ca: Iy acti veo wahdes;gD] :l\/ﬁdaz@wmi\ bew_déf]gﬁ'tsj_ébmm fzaihﬁléf_ﬁnmltlitéb;dTge )
m nor_ anal gesi cs, such.as cl ooxgenase i nhi or aspirin relate rugs
or oploids may be Wé&i?@&gé@ ’Wgag‘ﬁ%‘ﬁéﬁ[@%a%tcéoi HQIERj' to the present

i nvention. Treatnent of cardiovascul ar di sease may al so benefit from

bi ol ogi cal ive ma jals accordin o.the invention, s treat nent
of “angi nEIGHRETH | <Funie F1PL T SprBmBtiosame b RissabHem vare, STRRIBHTt of 35m

i nproved bi oavai | ad¥cbhdy/and} heuté.her apeuti c uses of the nedi canents of the
present invention include treatnent of hair |oss, sexual dysfunction, or
dermal treatnent of psoriasis. According to a further aspect of the present
i nvery i ORIGURENE | Bypivad HRIE chroffitdypaimt 6f gissulution whfer fSasiplelissisel ¥ong dosage
formof the present .Qh%\%enti on conprising the . steps of conbining at | east

one matrix forn nd" t with a biologically active material to forma
m xture and then freeze drying the mxture to formthe solid dosage form

In a pre di f . the present invention G the mxiu i s measured
(by et HBURE 13T R by Lot BoRRE o cssp oot Rter SRR 2 81 £ 2bd, rout 6
(i ndividual dose).10M@ubdsi ster nould is placed into a freeze dryer for 24
hours and the resultant solid dosage form (wafer) is then sealed with

al ur'r]i_ niumor. plastics foil to prevent noisture absorption. In one

enbodi NneFIGURE 1&e TypiaéHPLONsteomatograrhdef dissblotiomavafere@pmple S2hat 30 he pH of

the mxture is adjusted to.a pH wthin the range of between 3.0 and 8.0,
pref erably seconds 4 :

FIGURE 15 Typical HPLC chromatograms of diséolution wafer Sample S3 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 ét 30 seconds.

FIGURE 18 Typical HPLC chromatograms of dissolution wafer 1 at 1 minute and 5

minutes.-
30 o -
" 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.



between 6.4 and 7.8. If required, the pH may be adjusted by using an acid,
such as hydrochloric acid, phosphoric acid or citric acid; or a basic
conmpound wWochtias3zsedi um hydr oxi de, sodi um di hydr ogen phespissteiodedyer at e,
sodi um hydr ogen. phosphat e, sodiun1h;§£ogen carbonat e and sodi um car bonat e.
| n anot her_ enbodi nent, t hod mag<i nclude the step of usin sol vent,
such as. BIRURE 38 "Tmical HIL Guermaobiing fidisrorutio Wt h et LrUBIe 4ed She
renoved by freeze ghingitddg. - 1 n a further aspect of the present invention,
there is provided a kit conprising the fast dissolving oral dosage form
wherein the dosage formconprises: (i) at |east one biologically active

mat er i al FIGURE 281 ) Tyicdl ARIC eHemBERIgFdnts bdigsdIGtichaRaTer 2\Wa0eI M ahdi80. dosage
formsubstantially dissolves in the oral cavity, and instructions for its

use. The present i nPEW{%n will now be described with reference to the
followi ng nonlimting Exanples. The description of the Exanples is in no

br ovi dedFIAIRE R AL BELGr i E R 560 BRtng S aalar arergiohe
i nvention. BRI EF DESCRI PTI ON OF THE DRAW NGS FI GURE 1 Scanni ng el ectron

m cr.ographs of the_surf of wafers from batch nu rs 071 501 B and -071
502B. Sc m%zél'e&ﬂ'%% JYPRRIRGrasHS Pisse 'P%(‘f"é?% %a??)eﬁegm? m bat ch
nunbgy s -0820A and 0820B. Scanni ng el ectron m crograph of the surface of

et BB 5B. "Wl IR SERNR ShSEAGSh M2 SEl S b 1 o

el ectron m crographmutfs. t he cross section of wafers from batch nunbers
0820A and 0820B. FI GURE 6 Scanning el'ectron m crograph of the cross section
of wafer from batch nunber 0905MD. FI GURE 7 Powder X-ray diffraction
spectra PIGURE 27s Typwal IHRLCh chroiégrams of dissolution wafer 3 at 10 and 15

15 ‘ minutes.

FIGURE 28 Typical HPLC chromatogranﬁs of dissolution wafer 3 at 30, 45 and 60

minutes.
20 | F'IGURE 29 Typical HPLC chromatograms of drug loading test wafer sample No. 3.
FIGURE 30 Standard HPLC calibration curve of midazolam (1 to 32.4 pg/mL).

FIGURE 31 Cumulative concentration of midazolam released from wafer and

25 midazolam powder in phosphate buffer solution (pH 6.8) at 37°C.
FIGURE 32 Standard HPLC calibration curve of fentanyl (0.5 to 10 pug/mL).

FIGURE 33 Dissolution profileé of fentanyl wafer in phosphate buffer solution (pH
30 . 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.

- 35 FIGURE35AtoJ 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.



071 501A and 071502B. FI GURE 8 Powder X-ray diffraction spectra of wafers
from batch nunbers 0820A and 0820B. FI GURE 9 Powder X-ray diffraction
spect r umwb 20mfs825fir om bat ch nunber 0905MD. FI GURE 10 [ ApcTispizemlooddbh.C
chromat ograns of standard n1dazo|an1§gnple at 4.05 pg/rnL (n=3); [B]

M dazol am powder di ssolution sanples“dt 1 minute and 5 mnutes; [(]

M dazol am powder di ssolution sanple at 10 mnutes; [D M dazol am powder

di ssol ution sanpl e 1DEFAILEDDESCRIPFTEON ORTHENNVENYRON! am sanple at 8.1
pg/mM. FIGURE 11 Typical HPLC chromatograns of dissolution wafer Sanple S 1
at 45 seconds and 1 mnute. FIGURE 12 Typi cal HPLC chromat ogr am of

di ssol ut iepemgaf er Sanple S 1 at 10 m nutes. FIGURE 13 Typical HPLC

chrorjrgt ogramnms of dissolution wafer Sanple S2 at 5 and 10 m nutes. FI GURE 14
Typi c HPLC chromat ograns of di ssolution wafer Sanple S2 at 30 seconds and

2 m nut eFhodd Gkiited i tﬁﬁpmalvmkﬁﬁfﬁeaat@omt afé aiRBertion ddéestabed | Hiteinaker Sanpl e

S3 at 20 seconds . and. at 1 6 Typical HPL hro ogr ans of

St andar dSIHCRRDYS K vaisionsany Medtioatans ines loanqeors shesiicady dopsbes.

chr onat ograre @fdeMt@t&Zmbﬁfﬁeﬂﬁvdﬁlbndh&mbtﬂlll@ﬂh&éfﬁll&saindi’rﬁodiﬁ%é%% FI GURE
' HPLC chr omat ograns of di s n wafer 1 at 1 nute and 5

18 Typic
Tnut o, The YRS SRFINOLRCT B & i STRgeo lareS crorRStB e B MRl 8P 1 at 5,
10 ar@l 1lreféfrdtioqst -indicated in the specification, individually or collectively 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.
15  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 undefstood 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 prior art or are part of the common

general knowledge of those worklng in the field to WhICh this mventnon relates.

30 "Throughout this specification, unless the context requires otherwise, the word
“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

L

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

like.



FI GURE 20 Typi cal HPLC chromatogram of drug | oading test wafer sanple No. 1.
FIGURE 2 1 Typical HPLC chromatograns of dissolution wafer 2 at 30

seconds. RvGURE/@225Typi cal HPLC chromat ograns of di ssol uricoscesfo®nosds at 1
mnute and 5 m nutes. Fl GURE 23 Typiégl HPLC chromat ograns of dissol ution
wafer 2 at 10, 15 and 30 m nutes. FI&IRE 24 Typi cal HPLC chronmat ograns of
drug |l oading test wafer sanple No. 2. FIGURE 25 Typi cal HPLC chromat ogr ans

of di ssolTHergpeuNEdIgr effedtiVe HmGR#ORESusdd Ffin AGthT yedpeat tbiRk6ineAS Qsfat ogr ans
of dissolution wafer 3 at 'l mn m nutes. FI GURE 27 Typi cal HPLC

: at te and ]
chr omat ofPaMeNb NG gBItiGH PG AN ‘?“&ng %ﬁa?'l'ﬁe%!héhaiébﬁ?%f'?é.mqi’i' RBe g
Typi cal bhictficiHapiBEShLiedT® &k foF QHIGH 98 Rf adhinktepél i sighificf M nut es.
Fi GUI%JZQ T [():icdggal _ngli%i'chre%?o rans of 3rﬁ€élo%di_ln tes}t WZ.I er,c?anpl e No.
3. FIURRUERerStf sHBigrts Iypeed o F‘i"%‘rtéﬁqtraﬁ“tc F@eermhq%gimtame(apfuw 2. 4
g/ m). Fefddie Ambukmadndhisiefed @NE patiE@al Ubjadt i gaieliamne@hegefichdtr om waf er
and m dazol am powder. in phos&{:}@%e buffer sol ution (ﬁH 6. 8} at, 37C, - Fl GURE

32 St andaVayHdeECeentive, i tieghng s, disgrsese Aesaibed (hereiny gvery thouah suck) quRe 33
(ESJi g)sol ;J_t_g«%ﬁggﬁﬁQ&%éﬁédF?f&éﬁbgiﬁbﬁhy éwéEdﬂpre bﬁmp?”ﬁ?f?* hslklll‘éiﬂ?fthé(éhutli i]?n (pH

. -a \ n=4). ; (0] I cal- F .chromat ograns O
di ssol ut fokf %’é@ﬁﬁfl érgdeist?eﬂ%ab#rusé%agﬁa '%afneﬁas’“%{'aféaﬁmqeﬁg PRHEEd8F 0.5, 1,
5, 1  1braPéiébadBs,BrinithesferdricEtbbrugteviid & thedyiireé & bibtW.C chromat ogr ans of
di ssolution sanples 4 to 6 of fentanyl wafers at sanmpling times of 1, 2, 3,

4, 5, 7 and 10 m nutes. DETAI LED DESCRI PTI ON OF THE | NVENTI ON General Those
skil I 'ed The td@ "mihibitMsl defingdicintiad€its henerbieadcapratréunintpwhich hetidesrein is

suscepti bl g to variations and nodificatijons, other than those specifically
descri befrohipfting, preventing, restraining, and lowering, stopping, or reversing progression
: or severity, and such action on a resultant symptom. As such the present invention

_1.5 includes both medical thérapeutic and prophylactic administration, as appropriate.

' The term “biologically active material” is defined to r;1ean a biologiéally 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

20 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

o generally be a pure material, although it would be expected that up to 10%, 20%,
- 25 30%, 40%, v50%, 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 treatrhents, cosmeceuticals, cosmetics,
complementary medicines, natural products, vitamins, nutrients, neutraceuticals,
pharmaceutical actives, bioIogiCs, amino acids, .proteins, peptides, nucleotides,

30  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 ifs components a biological active compound.

| Examples of substances containing biologically active cdmpounds are, however not
limited to, pharmaceutical formulatidhs and products, cosmetic formulations and

35  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.



is to be understood that the invention includes all such variations and
nodi fi cations. The invention also includes all of the steps, features,
conposi tiwoxommi3zsat erials referred to or indicated in Pog/Sspewiobesonat i on,
individually or collectively and any and all conbi nations or any two or
nmore of the steps or features. The p2Bsent invention is not to be limited
in scope by the specific enbodi nents descri bed herein, which are intended
for the e 1L 0L Vo E j | | ' roducts,
conposi t [ hSr B8 (el 1aBbIcplTRg0E', M, iR AR K g kB dbukl P01 CLe
descr i betheasingias.biclbgicallyaetite matedakcri bed herein may include one or nore
ranges of values (e.g. size, concentration etc). A range of values will be
understood to include all values within the range, including the val ues
def i N ngAshised degen "phadimacdulicsllyaaijceptabte cariedénalategeanyhartd alesalvends,t he sane
or subst ' y 2 S - out 1 h ' iate ' nt to

t hat  val ggb%\ﬁ!ob h rﬁa%%'ngga{nﬁg’ (t:)ag’una a%rf/élt gnqﬁéﬂf%nég%g,elﬁﬁoﬁgﬁ %I(ﬁgd osures
of all pabsargtin alefayingnebents ngndatrentlike {hat eate physidlegicallyn sompatinienal
articles at ar : ' : docunents) cited herein are
her eby |ﬁ€%§%§&g{h§(§%g&?%e ét?'%lﬁ?gr?&?lnac dgllg{or%%Oes not constitute an

admi ssion is nmade that any of the references constitute prior art or are

part; of 1€ . r gl \ e of those working in the field to which
t hi s“?nvy%??'%m%g%@gs ﬁﬁ’?’%%@g’?gt his specification, unless the context
requires otherw se, the word "conprise" or variations, such as "conprises”
or "conprising" wll be understood to inply the inclusion of a stated

i nteger, or group of integers, however not the exclusion of any other
integers or group of integers. It isf’éﬂ'%%'eﬁ'ot ed that in this disclosure,
and particularly in the clainms and/or paragraphs, terns such as

"conpri s@dormulationpfithe gresentigupitioni way' Preparedte accwdarcenwifaihe MMofeani ng
attribut gy hgrédliedtglag.&ﬂ%@{ BabwlimTabie19. ., they can nean "includes”,
"included", "including", and the like."Therapeutically effective amunt” as
usedlherein with respect to nethods of treatnent and in particular drug
dosage, shall nean that dosage that provides the

Table 1: Compositions of Fast Dissolving Solid Dosage Form Formulation

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 1.495
BP/USP -
Amylopectin BP/USP 500 3.737
Lactose BP/USP ' 1000 7.474
Mannitol BP/USP l 1500 11.211
Purified water BP/USP 10000 . 74738

20 | |
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 to allow dissolving of the polymers. Once the solution cooled down to

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



speci fic pharnmacol ogi cal response for which the drug is admnistered in a
significant nunber of subjects in need of such treatnent. It is enphasized
that "thewepeurdisszstl y effective amount,” admi nistered t@Ca/Spastoiooeonr

subject in a particular instance w II not al ways be effective in treating

t he di seases descri bed herein, even h such d ge J.s,deened a

"t her apeﬁi'?re‘arD’Ft??'@‘Ff%"jt‘r . AnRsSt an%ymfiwg@é WP ?‘g‘ff%l I'PJE“r‘F@’aﬁY't unger i s to be
further g Stoosstainhat hdhﬂ%r@@@@gﬁﬂutﬁfne The RidEdsity Ubfathel BSILESIE s Measur ed
as oral dosages or_wt erence

drug |l evels asured in _blood. The
term " i nAiagsred; @ 831G 489t Hraoiile Didie eﬁ‘FQF‘&quy&a%‘rt@B'Pe NGHRSFIN¥g whi ch
|ncIudesLaagakﬁbghmgMApLﬁy@nt|ng restraining, and | owering, stopping, or
reversing progression or severity, and such action on a resultant synptom
As suth the present invention includes both nedical therapeutic and
prophyl aqhé Creamﬁwms&mratwwtraﬂae@apbpmpe’ﬂeeandwecdraém abné@mt@airé-y active
material" is defined nean a biolo |caII act (%ﬁCSEfpoun a _subst ance

whi ch coffsfed déstgr B?%Fo%ﬂdc@ﬂ‘yaa%f?fr@ "E%ﬁﬁ A répB@P‘I"?ﬁ ?V&‘} a

conpound hbgrsgeARSradréezii e shmpleedas drediz61drBE (DYNAVIATR| Ataiid)yfontzar e a
chem cal fornu] a or formulas can be used to describe _the substance. Such

corrpoundgo‘é&éul Ihey drrenate | SRR, NP FLORRS: INndesicealnr PYRr licqeslt 3t @ 48°Tn t he
| i t ey@t utengiratardni que cl assification systemsuch as a CAS nunber. Some
conpounds may have a nore conpl ex and have a nixed chenical structure. For
such conmpounds they may only have an enpiri cal for mul a or be qualitatively
i ndent i f TRd fol rgYiitioflaMBthh GlatgmRavert | Vedaeeoab theeméBb@ bk abt outlabbogigh i t

e beESIEShe SemPRe Dl fre Rasad o7 Ins rpuidhan positbeg dhs. dutn e o0 0 Of

bi ol ogi cabditioraettflaveurcmdis? \¢BldSr agehts. however not limted to, fungicides,
pestjcides, herbicides, seed treatnents, cosneceuticals, cosnetics,
conplenment ary nedi ci nes, natural products, vitam ns, nutrients,

neut r aceghimpk &, S@hﬁlemvammtohaw comtdinatbs flatuel ogi es, am no acids, proteins,

peptides, ngeleotides—_—nucleie m‘: gs——additives, fonfds and-foeed ingredients
and anal ogs|_hano "(%Qd'ﬁﬂ firs PUHE vat jves % :!yrvc‘-’i?)lpﬁtA subst ance t hat

contai ns a bi olSs§iusararsenatoe canpound s - 0.08

Sodium ‘ 2 0.15

carboxymethylcellulose

Polyethylene glycol .2000 5 0.37

Orange flavor 10 0.74

Glycine 10 ‘ 0.74

Microcrystalline cellulose 20 1.48

Amylopectin 50 3.7

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

carboxymethylcellulose

Citric acid 5 0.37
Polyethylene glycol 2000 5 ' 0.37
Mint flavor 10 - . 0.74
Glycine / 10 : 0.74
Microcrystalline cellulose 20 1.48



any substance which has as one of its conponents a biological active
conpound. Exanpl es of substances containing biologically active conpounds
are, howewenonatssisim ted to, pharnmaceutical fornul ati ongCarsd2prooduot s,
cosnetic fornul ations and products, é dustrial fornulations and products,
agricul turgl fornmulations and nroduc. f oods,—seeds,—cocoa-and cocoa
solids, coflfee. KEMRPECEi ces, | ot her Qq ant_naterial s> nerals, animal
products, ghel | s dmgtaseher skel etal M@Perial . Any of t/h3 terns,
"biol ogicall(ly) amanmol "actiyve", "ae0ive material "1sball have the sane
meani ng as |biof qg;rg,gawét&ctl Vel mat eri@go As Used ner¢3 B1 pharmaceutically
accept abl e '‘ear+t+er Hetaedes—any—and—atH—solvents;—drsperstom- di a,
coatings, antibacterial and antifungal agents, isotonic and absorption

del ayi ng agents, and the like that are physiologically conpatible.
Preferably, the carrier is suitable for oral ~administration. Detail ed
Descr i ptIRPIBR: ifiditioRglyronitinaddaypreand Aceiaring 289n of the present
invention was prepared in accordance with the method and i ngredients as set
out ‘bel ow i n Talngsediemtpl e 1: Corfypeunt @hs of |Fast %Py weightng Sbl i d Dosage
For m For mul at i offDSodradm cartoxyrret hyd.tel | ul ose and anplodpecti n yere added
in a portifon deuﬁ}hlbérbb@ﬂ; watl e by m X1 ng tnorc)ugnl y Wom a stirrer. The
m xture s—thendigaied to Cu Cfor—tenr ninutgs—to at pqw dissofying of the
pol ymers. | OngmokyetiReillidsgn |[cool ed down to rogm tenperature, polyethylene
gl ycol 20 Upmﬂﬁ%ﬁhggwmﬁqﬂﬁmn1CarDOHaBe,HICFOCYyStaIIIO@7C€IIUIO>€, | act ose
and nﬁnni t {3 ﬁé.lv%}.l r Achirvi-cuat- Y, tRder—st+r+ Ag—t ‘.,4UbL at1—
honobgenoudly—so |np’ viscosity of the solution was neasured at 25C
usi ng a Brlookf i elcﬂycﬂem taI Vi sconet et9 (Brookfield EngPé&ering Lhboratori es
Inc, MA, USkjcrocallipeesibloseng ni xt ur e20nas trangferred B¢¥8pi pette|and
accur at el y wei ghmgopeatio pre (f or med bda ster packs, and3rhen trangsferred into
a freezer (= 300 [Ek@iése@PPT OXiMAT €Ty 3dg NOUT'S. NfTer fre@zi ng, the sanple was

freeze-drifed (n\lmﬁ‘\‘.\lﬁa Austiratia) quo 24—hours—The PfEfgare—san | e was
stored in |destegator—over—sitH-eca—ged a—+ooh :
urified water $&i000" 74.18

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

~ enhancer.
Ingredient Amount (g) % by weight
FD & C blue 0.1 0.01
Sodium carbonate 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
Glycine 10 0.74
Microcrystalline T 20 - 1.48
cellulose ﬁ

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




t enper at ur
met hod as

e.
set out above.

f or mul at iwo 2dagssished above,

The foll ow ng additional

formul ati ons were prepared by the
Essentially Sanples 1 to 6 are based on the

with the addition of flavoecTseddoroocod our

agents. Sanple 1. Sanple 1 additionally contained a flavour. Sanple 2.
Additional _contained a flavour and a $\I—I adjuster (citric acid) |Ingredient
Amount (g | % by FRe §&iedsodi Um car bon®fle 1 0.07 Sodi um%P70. 15
car boxymet hyl Sedilmlcagmnétet riic acid 5 10. 37 Pol yet hyl en®.Gy1 ycol 2Q00 5 0. 37
M nt flavor 10 0.Sadlidm ycine |10 0. 74 M crocrystlall1 ne oefd ul ose 20
1. 48Any| opeehrbbxyrRetBylddliuleagt|ose 100 7. 39 Mannijtol 150 11.09 Puri|fied water
1000 73.91 SarrpIAgpgrta,ﬁgldl T ] gnal T Yy corﬂ ai ned fllavour agpdg7a col ourli ng agent
Sampl e 4. Ad red—f1awour, a cgtouring mt—ard-|an :
absorption e;ﬁ?l' ﬁyg{;%%eyé?%? 5. IAddI ti onal I y cq nt ai Qed a EOl our i i g agent and
Carbonat o e e oo 0 0%,
" Glycine' 107 4 074 "
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 colourlng agentand a pH adjuster

Ingredient Amount (g) % by welght
FD & C red 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 - 99 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




Pol yet hyl ene glycol 5 0.37 2000 Cherry flavor 9.9 0.73 dycine 10 0.74

M crocrystalline 20 1.48 cellul ose Anyl opectin 50 3.71 Lactose 100 7.42
Manni t ol WO20LMs3B1Dei onsed wat er 1000 74.19 Sanple 6. AdwuiSG2oaDI4H99

cont ai ned a col ouri ng agent and a pH_adj uster |ngredient Anmount (g) % by
weight FD & Cred 0.1 0.01 Sodi um cafBonate 1 0.07 Sodi um 2 0.15

car boxynl\!?f‘ﬁ}{sc'é?t?riﬂso%féago‘ﬂﬁﬂl?{'?ﬁ/a? lickydosage dorgy werg HisRR'ePHEH P868Y PBne gl ycol
0. 37 200theRammistionysHowaMiR TaBleN Bnd Brepayed wséttbu@mmxd\méqqab%ah*hbne 20

1.48 cel lbgtlcr?ﬁﬁmberanftﬁgﬁrln h 50 3.71 Lactqose 100.7.42 Mannitol 145 10.76
gredients are listed in Table 2.
'5 Table 2: Compositions of the Formulations Used for Investigations
Batch Batbh Batch Batch Batch Batch
071501 071_5028 0820A 0820B | 0905MD 1003FEN
5 _
Ingredient Amount | Amount Amount | Amount | Amount Amount
(9) (9) (9) (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 3.0 1.5
Lactose 2.0 2.0 2.0 2.0 " 2.0 1.0
-Glycine 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’ 004 | 0.04 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 0.255 0.004
pharmaceutical midazolam | fentanyl
| ingredient (base) citrate (2.5
_ mg
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 thereby yield a fast dissol'ving




Dei onsed water 1000 74.19Vari ous batches of fast dissolving solid dosage
formwere then prepared based on the formulation shown in Table 1 and
prepar ed we 20u0s6251 i n Exanpl e 1 above. The batch nunberPCarsd2010000409
ingredients are listed in Table 2. Table 2: Conposi tions of the

Fornmul ati ons Used for Investi gzat i ons3&eneral observations The procedure of
Exanpl e dosage ferepeApelisantiaveghatiierepuas ee isjandicanidifiersnca bevegashenpl oyed
i nstead @e apbaa%thynbﬁ@% bw;@éo 8pgenye£r9|etnee@§$aer 2008/ (Fbs@its ot shown).

di ssol vi ngdosage form | i cant Tound’t hat re was no significant
di f f er enfepligant thpedgiy @n of starsh yegulipd éma harduafer, fowaér'eﬁ@cﬁuy@lflﬁw ene
gl ycol Zﬁpﬁle(féﬁ%ﬂsbﬁ/m?;%héﬁé’é’%k -forPBf the PRésehPibéhtiohe addi tion of starch

resutted Iin a hard was | ess suitable for the fast dissolving
sol i @ dosage formof the present invention. Uniformty of Weight The

uni formu,yfog,fm&gm@!hght of the fast dissolving dosage form (wafer) was
tested i accordance with the British Pharmacopoeia (BP) 2009 test. That
is, 20 wHieWRfomishpkiheweaight oh ther iaptdipsalviemdosadstianm (wafeRavasdested bl e 2

were. i ”dédébﬂféﬁ!:é WntWQheQBﬁf%h Pfﬁ!éinﬁa@@péé‘(ﬁ%@d@' ta&t adig Qb%&dfé’r% fidngndar d was
cal cul at ed. epared wafers fromdifferent fornul ations were within

Al |
t he accefcPfks @ﬁmu&ﬁﬁm%t‘ﬁt% i theratiue viable 9 wese individuallyeigheds anthe
har des snofavbigelaagReat O Ba hiird et edidbidtnblf tho PRspoMlEaalpst ed. The

mechani cal stréngth of tablet is referred to as "hardness”. The hardness of
t he waf dromysdfeset dprmykaiions warg Withinethgeacseplgd vright vpégt'@} fromchateesn . The
val ues qj 24y shpess fromdifferent formulations ranged from0.5 to 4.0 kg.
It was observed that the hardness of the formulation increased when Avi cel
was added to the formulation (results not shown). Friability The Strength
of the frghnélisssol ving solid dosage forms (wafers), i.e. their ability to

be reduced Troma solid substance into smaller pieces was neasured. The
t est!ldwas The hardness of the dosage formulations listed in Table 2 was also tested. The

mechanical strength of tablet is referred to as ‘hardness . The hardness of the wafer
| was determined using an Erweka Hardhess ‘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 Avieel 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
o Erweka friability tester (Germany). A sample of 20 wafers was weighed accurately
and placed in the apparatus. A .rotation time of four minutes at 25 rpm was used. °
Wafers were removed end reweighed and the percentage weight loss was
} calculated. It was found that the weight 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 lyophilisation 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.



conducted according to BP 2009 nethod (i.e. friability of uncoated
tablets), using the Erweka friability tester (Germany). A sanple of 20

waf ers wawoweilglserkiaccurately and pl aced i n the apparat reT/S62010t0a4400n ti me
of four mnutes at 25 rpm was used. fers were renoved and rewei ghed and
t he percentage wei ght |oss was cal cuPated. It was found that the weight

| oss of 20 waiters ranged from8 to 20% Al though this weight | oss does not
conply WstdhdiltfelBEtrot R rdecapme analysié about 1% wei ght | oss for conpressed
tablets, there 1s no such'standard for wafers in either the BP or USP
monogr apRUTaRs SRQIPROIag| 3G Lrageesariionst (i eselgripdnwatss {muAiens weigs

anal ysedogden®dd L¥iRGNddahhinli SlBctksi Rilcrbstdp8 /(SEIARY (Zdiss VO TAd v tReus
(Metrohm gg Germany%. The_ results show that the I‘e%I dual noi sture content
was vari d7oFd Bisirament W9y, (Spsureatian sAMPleovers rieraae Py Ceiing fgthin gicer on

M Cr 0SCOFf the NAPUBINY D¢ SAMPRIRANEIE oated WithsEsbSESHdras exathinafdrect ed

waf er formul ations were obseryed using scanning el ectron m croscope (SEM
(Zei'ss, BRAMSSRINI YOHeIeWES 8 KVnst rument, UK). Cross-section sanple were
prepared by -cutting a thin slice of the wafer using a scal pel. Sanples were
coated with carbon prior to exam nation cel erati ng vol taf&e was 10

I n. The accel

kV. The SmvSFihiRages RN iR Rigyes ddo P flusteate the, BighlROTeYRNHIENPY B or ous
?ﬁt uree OWafngeoM/%BfH §urfé%_|e@§fdﬁh§ﬂﬁrﬂém§rugﬂfe.t @eér!???fe@ﬁt{%%rﬂrol%iéﬂr | y,Th

ere were nor ogl cal _di rences between di .eren Nels atl ons. ese.
di ff3eren€’§§’ef‘?§"l g “tq’fg?ref"hgor t'BP%ntE“ﬁ??e‘g‘ﬁ?rﬁf‘F%H&aﬁ‘?r’H;”?ﬂtctgﬁstructure
OL t[]et\r/]\@oi _|efr}té nuéetdldiri]ﬁfiugﬁce tthef ﬁii&%@?{c{dﬂ@t%\‘f Qhéﬁ\ﬁéfér.?!‘%e zﬁaitmpltagation .
apbou e. dl erent nar dness, rypaplii , | SI nNLteqgr 1 on | , na even e
i 50! ut MEPSERTT GUoBt Oarah SIPERaias abouing: FTEtesharGIessl HiabaNGs. - Powder
X-ray di fisingtdtion time, BnX-evay thl dissohdtion Profeer warenpeparidefrgie differered usi ng

Br uke Advance (CGermany) with detector LynEye. The radiation used was
ni ck %W@F‘%‘H‘SOJK , which was _ '

Powder X-ray diffraction (XRD)

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

with detector LynEye. The radiation used was nickel 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. Spectra for three different formulations 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 dominated by intense scattering peaks approximately located at
2-theta ef 9.58°, 19, 68° and 20.05°, which indicating a crystalline nature. This
finding was also supported by the data generated from the SEM (see Figures 1-6).

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

was minimal physical state change in the solid dispersion.

Disintegration and Dissolution 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.



generated using an accel eration voltage of 40 kV and a cathode current of
40 mA. The sanples were scanned over a 2 theta range of 7.5 to 70 degree,
and countwogotiese2sat 1 second per 0.02 degree. The physipcalsGaomtoeosod the
materials in the wafer was evi dent r%the X-ray diffraction spectra.
Spectra for three different formnul at i®éns as prepared in accordance with
Table 2 are shown in Figures 7 to 9. It was observed that all the powder

pat t er ns Fgf th\éamﬁte aﬁmfe@,ﬂ aaﬁﬁedﬂﬁé aab@dimbme cPirRREA baskétlRt ivtdteBRRAKS
apprOX| matel y located at 2-th 58, 19, 68 and 20.05, which

i ndi cat i filf 4ndarside &VIGOH?CHMtUr‘BSt"'?‘F‘n"‘?t?ﬁ iRdhe GYiipdsical @sseh phbe time oy the

dat a genejtatdbolutionvt &hSRYE( wEENdted HrRISa rhefn vall® das@alclidgedeXci pi ent s  used
in the formul ations, such as glycine, |actose, mannitol and

mcro%rystalllne ceIIuI ose are crystalline in nature. It was observed that

there V\I8.$omr]@|d’@b|uﬂ&y&lsﬁﬁd stat'e change in the solid dispersion.
Di si ntegration ssalution- Anal ysi s Di sintegration and di ssaol ution

tests wef Eac‘é{?fﬁf é%atsﬁtOQQQMP@ CRﬂEHF%H (Fidazofasp aso@ gnodsh gk wWaggiedtids) . The

Erweka dis@ahimbitRe rsipaRBinss Giigserskansm e B?élé’rh m.uienle fbeth Bpth tests.
The tenperature of the nmedi umwas kept at_ 37 5C: For the disintegration

test, a Qatket apdYSh rrddie methads (38R Figtre 42 %M&Pndﬂ%@\%@tww%mﬁ

under@i dphduphaRNbEfer seiutibn c\lplawaldeeid d‘@éeﬂrtol ganvéuﬂufayéﬂmdr vt a‘b@&&l@' The
time of total dissolution o was_ not ed e was

cal cul at ERBERSPoER et (h B00) AL 9 TIAYA g 015 Tevbbeld (20 G Co0aD)
cont ai ni ngnmbﬁlﬂﬁioﬂma%%aﬂqm&ﬂm(: @b%e@ﬂﬁth%ﬁ%ubﬂzd&ﬁﬁ@bfﬁré&\ rhb@iuﬁﬁ@hanl sm of
drug rel ease fromthe s 0yste foll M ?oth EP bﬁfkg S’HESP paddl e
met hods [P@iRAIRAEANStant jotal o u?‘?B‘H rafitGeed 1B5tRy9 é PUCpuf fer
sol ut i onfitgrHTvaldHe) refatb®nas measa@dibyaHpllali d at 6.8), with a paddle
rotajjon speed at 75 rpm At given interval (e.g., 0.5 1, 2, 3, 5 10 15,
20 ahd 30 min), 2 nL of solution was sanpled and replaced with an equal

vol ume ofThé rHRIC ystetiTcdmsistad rvf aa W ate B0 N52R punipptaalvatetsu8pmmeapCgs wer e

L'y' et e aim (8 e 1805 4 Mm), '2hd Watbrs 18484 datectar e hebis phase wabe 2s ! €d
acetonitrile: 10 mM ammonium acetate buffer (40 : 60, v/v, pH 4.10) and the flow rate
_ wés 1.2 ml/min at ambient temperature. The peaké were recorded at 220 nm, and
20  the limit of quantitatio\h was approximately 1 ng/mi. THe calibration curve for the
concentrations 1-32.4 pug/mbL (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].

25 A standard HPLC calibration cUrve for Midazolam is shown in Figure 30. The results
‘ 'as shown in .Figure 31 demonstfate that the average disintegration times 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

30 midazolam crystal form in the wafer, which was also evident in the X-ray. The X-ray
spectrum pointed to an ‘amofphization of midazolam during the freeze-drying

process.

The results of the HPLC analysis on various samples of the formulation as prepared
35 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



The HPLC system consisted of a Waters 1525 punp, a Waters Symmetry C 8
colum (5 m, 150 ¢ 4.6 mm), and Waters UV 484 detector. The npbil e phase
was acet owdtild32510 M ammoni um acetate buffer (40 : 6pcTsGZo10@bhad9 10) and
the flowrate was 1.2 m/mn at arrbl E: tenperature. The peaks were

recorded at 220 nm and_the |imt of titation was roxwrately 1
ng/ m . THESElQN3amRles Figures e 16raee g’ﬂge%'?'aﬂogf?é"ﬂd >sRIulign Wafersi x- poi nt

cal i brat b@rﬁ%le%&o'ﬂ aB2[ana®H) BPpaskeéOméthot 089&?8)he sanifey €sehhd B89 the
peak area of nidazol am and x t he concentratlon the sa Ies A standard

HPLC cal Mefeatrensared arsoidsg (# dellt dmand ko iPliFAeFPIPIEs th?héa't“ésul ts as

shown i nfdringiatién.3 Fi ueleemmmbfracb@tﬁéﬂﬁpmmr&mbg@m gf Batah ®0SMDOWhichmes wer e
| ess-than 15 seconds; and the di ssolution studies also indicated a fast

rel ea%e P%ﬂt@“%f"'q’ﬁzél?i'bﬁﬁﬂ]m%ehﬁ%'ﬂ 75% of ni dazol am had di ssol ved in one

m nute. The raw nmi dazol am powder was consi der abl y slower. This may indicate

t he chan'c__ll ng of m dazol am c formin the \@?ﬁ?r whj.ch was al so evi dent
A

' |
in the xFigdies e 22 Wﬁ?‘*éb"e% ?—br?‘?'}'i?ﬂ“ﬁpéﬁmﬂ%d PARSPHHO™ VAR daz ol am

during tbampleseoePdsatdig metiResSs AsTalgcheéwlabswfthéfwssUI?m&w aatel ofsthe on
various sanples of the formul ati on as prepared inh accordance with _Table 1

ar e showWater cpnigifingstept diug milazelag,was megsiredy §?f“@eﬁl"1'%§tt‘?'?ﬁ“eat91é HPLC of

st anp@r dmiAuie Z20h RteS 8NPlrtitesa MO nihlag ahd s pevles. di ssol uti on sanpl es. Fi gures
1to 16 are HPLC chromatograms of dissolution wafer sanples 1 to 3 (S1 , S2

and S3, BP basket -nmethod). Briefly, the sanples 1, 2 and 3 were prepared

accor di nghé eesltbldot waféeth & 8 (Batdpl mmpmr&m%oévérhﬁe@armefmﬂguhat i on.
Figure 1 |IIustrg%qes ({}e HPLC chr omat ogr am ch 0 OS:KEeewhl ch contains

ni dazol afi94esal &9 H9 Iqady\g, test was @ Ofgng'é‘?t? ranQaeq N IFat ogr ans
of anot h@atéHhogasmb)ssol ution wafer sanples (USP paddl e nethods). , As

di sciZJ%sed above, the dissolution rate of the wafer containing test drug

m dazol am was neasured. Sanples were taken at 0.5 mnute, 1 mnute, 5,

m nut es, It WagTsAole hanthelwafer16f @Be present invention were able to completely

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

(ii) a wafer (Batch 1003FEN) containing fentanyllas 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 solution, 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. o

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 (eigh't-point »
30 calibration) was linear [y=316668x+4675.7, (r=0.9999), y representing the peak area . '
of fentanyl and x thé 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
uniformity content limits 85 to 115%). The average disintegration times were less

than 15 seconds; and the dissolution studies also indicated a fast release rate of



The results of wafers 1 to 3 (Batch 0905MD) are shown over these tine
limts in Figures 18 to 29. A drug |l oading test was al so conducted for
anot her twoeeiwvssmis (Batch 0905MD). It was shown that wrhe/Seaéwrsodod the
present ‘invention were able to conpletely dissolve in about 15 seconds and
did not |eave behind any residue. ii3f‘ a-waf er (Batch 1003FEN) cont ai ni ng

f ent any| feptanyl rymast §Pvg ofhudant ef%d*apod'aa'\ﬁdmrhen% HBinHiee h diesdiseiutignug

rel ease deﬁ[gstgpgp%égﬁ@m"{ PiguRvealg the BP basket nethod. The dissolution
rates of the wafer were détermned in a small volune (10 nL phosphate
buffer solution, pH 6.8) with a basket rotation speed at 50 rpm At given
i nterval The. IQPLCoc!"F_Pomét g?am33 .of 4six Edlss?ﬂutl@aﬂ §el?\"?plés'5 dT‘ fé}mtanQI @af@rs afergol ution

was sanpl ed and | ace an_equal_ vol unme of fresh nedium The drug
rel eas edcw}@gtqd%ﬁ showy iniPigaresTieA de 5 (samplessletomlandefiiauigs 35 Atauds,
phosphor i nafidss (56). Thé(},anw. %opéic% téatv@dv&werseccfnhg&vea@i ﬁmwm%TZ gl /mn at

anbi ent .tenperature. The nonitori ng wavel eng

cal i brat i1®n a'ﬁd/éoﬁTéiFUt?ﬁéOf&ﬁ?@éﬂ'PPé?mi%? bt<53 15!5‘dg"7’tn1_ ?(é Ghe- pan#t10

cal i br at ke d¥es dlsbAIBRN dHTALEHEPE +4675. 7, (r=0.9999), y representing the
peak area of fentanyl and X the concentratl on of the sanples]. The assay
standard curve is shown in Fi gure 32. The prepared fentanyl wafer (batch

1003f¢=N) Tﬁ@%(ﬁlﬁow&igg&ﬁsaﬁérfbﬁ is0R s@ﬁd d%gél%%h éfrtﬂ"ug hﬂo@é@roﬂ@rnﬁ'&m age
fentanyl content of the wafer was BP st an for unlformty

content AftRF admigistragion, 1ty dospge fa%ﬂagélyﬁlglnm?g?%\m H?? Praheavitke @8d| ess t han

15 seconarﬁ)wsa%.oﬁmséémﬁgldmg QﬁbéTaBerBéd eysmfusmﬂl dirdcag .rﬂofuaes&ysrtahiease rate
of fentanyl . Al nost 90%of fentan had di ssol ved in one m nute,

di ssol ut FiErvialiops AN thefirst-passs éFi’YP'q'ﬁdguFB'S?,@"e"?'ﬂ'é haptie eﬁteaﬁihtegrams of
si x di ssgioutdteogh SferRABSotfe dfedHigradmimetaion I RsGild Ireloved ratBsl of sSigghown i n

Figures 34 Ato E (sanples 1 to 3) and Figures 35 Ato J. (sanples 4 to 6).
The £5a % of each test wafer was conducted at tine of 0.5, 1, 5, 10, 15
and 20 mnutes for dissolution sanples 1 to 3, and at 1, 2, 3, 4, 5, 7 and
10



m nutes for dissolution sanples 4 to 6. The fast dissolving dosage formis
a solid dispersion of drug into a porous matrix. After adm nistration, this
dosage fowonquioskisy di sintegrates in the oral cavity, amrdTaiGzam®ossapi dly

di ssolving drug to be absorbed by diffusion directly into the systenm c
circulation, and the first-pass effedP is avoided. This invention has the
potential t provide an alternate route of drug adm nistration and results
in | ower crlﬁﬁgs of side effect.Clains: 1. A fast dissolving solid dosage
form adapted for the release of a biologically active material in an oral
cavity wherein said dosage formconprises: (a) at |east one biologically

active myter paq aieé*m&i@ sBlid WBSde AR é@arpiédxfofrqvaéﬁraga@sﬁs:bm?@&aiyn sai d
dosage form substantialTy dissolves in the oral cavity. 2. A fast:
di ssof vi-ng sa¢tive rartedr)én aepral aadlymdiersjn saiddosags formwrewESes:t he at | east one

bi ol»ogi'calil.ygi?cti Ve |€§§t‘%fnie%iol6%??églg%§§\;%Fﬁhf@rigﬁaﬁmum from0.02 to 95 wei ght

% by dry wei ght of the conposi . e dosage form A fast dissolving
sol i d dosage(t)or m atleastdinggnatox tarmingapedt. 2, wherein the at |east one

Tat 1 x Tor N iedueli GOMHYRPs AR HEN SERMTR Wb AR 0. A fast

di ssol ving so dosage formaccording o claim3, wherein sodium
carboxynet hyl cel lylose is present in an anount fromO0.1 to 19 weight % by -

dry ygi ght Op thi€iGRRS 5iid0dbsa eg(%}ﬁ][ ﬁec%aaﬁg kOERm A (iateidltrss ihgtg sol i d

|

dosage form according to-any oneé -0 e P_recedl ng clainms, wherein the at

| east one naPhg Riofogiogiingctivganateddrip present inran aypewitifiom A0R4e ©54veig| vi ng

sol i d dosageyfgy wtg%mgo%oo%i%ﬁrbﬁhe%% i ANyl opectin is present in
o7l ' [

an amount from™=2 wel ght % by dry weight of the conposition of the
dosage form A fast dissolving solid dosage form according to any one. of

the precgdi ng rgtadisivinyI86IRI dbsbl8 féfm bEEHHInG 6 clEh ™ &r ROWAdRM Maedt
conprises .
rrpls - least one matrix forming agent comprises sodium carboxymethylcellylose.
4. A fast dissolving solid dosage form according.to claim 3, wherein sodium
carboxymethyicellylose is present in an amount from 0.1 to 19 weight % by dry
weight of the composition of the dosage form.

20
5. A fast dissolving solid dosage form according to any one of the preceding

claims, wherein the at least one matrix fbrming agent comprises amylopectin.

6. A fast dissolving solid dosage form according to claim 5, wherein amylopectin
25 is present in an amount from_2 to 17 weight % by dry weight of the composition

- of the dosage form.

7. A fast dissolving solid dosage form according to any one of the preceding
claims, wherein the at least one matrix forming agent comprises

30 microcrystalline cellulose.

8 A fast dissolving solid dosage form according to claim 7, wherein
microcrystalline cellulose is present in an amount from 1 to 10 weight % by dry
weig.ht of the composition of the dosage form.

35 _
9. A fast dissolving solid dosage form according to any one of the preceding

claims, wherein the at least one matrix forming agent comprises glycine.



m crocrystalline cellul ose. A fast dissolving solid dosage form accordi ng
to claim?7, wherein mcrocrystalline cellulose is present in an amount from
1to 10 vwogml/%m dry weight of the conposition of thectssage/obowm A
fast dissolving solid dosage form ac§$r ding to any one of the pr ecedi ng

cl ai ns, mhereln t he at one 0 ent es gl ycine. 10.
A fast dil$sofVesiglissalving 3815%835"’?98 ﬁf'ﬁo‘??&?'d{r}ﬁ?gpq Bla%rg r‘ﬂ?‘g ’\NQ cen'Sgl yci ne
i's present Iareaéhtmuratméunorrbﬂu G5t® 5walghtP tby%arp Welhy oWBiegerm itbhe
conposi tion of the dosage'form 11. A fast dissolving solid dosage form

accor di ng t 0°dh§ 983R9edP™M-he pr ecedi ng clains, wherein the at |east one
matrix form ng agent conprises mannitol. 12. A fast dissolving solid dosage

formaccordln to claim1l erein nmannit is resent in an anount from5
to 80 wel bhtA%@ﬁyd'aﬁ}v've.sgm \ggﬁaQ%é"rE‘oﬁ?ﬁ% ipg 49 ’P?e°HH§°a§Ee°PgD9n 13. A

fast di ssol viigighsS he@irpeal Rakbsie MEERTeHGy AgerdBympAsestharriel. pr ecedi ng
clainms, further conprising at least one lubricant. 14. A fast dissolving

solid dosage formaccording to claim13, wherei n t | east one | ubri cant
conpr i se&2-pof Jatt ifiasalyinggiald sosagst %}mzﬁf%’d'”ﬂsm E‘( "taheé%l'”'@ﬁ oldi8) i d

dosage for m gres&ntih 89 ameuRl frdrM51d 80WsgHR 195 by By W&IgRt df$hé)6(ﬁﬁ|§6§itldnrbfan amount
fromO 05 to, 5 weight % by dry weight of the conposition of the dosage

formY 16. A P88PsH&OBMi ng sol i d dosage form according to any one of the
preceding clains, further conprising at | east one buffer reagent. 17. A

fast di ss3l vArfgstsaxhéde@%amf dbe4g8 RR@OaEHoRdng Qo GIngl dRel 6f thehpretkding he at

| east one buffer ent co es sodj mcar bonate. 18. A fast dissolving
solid dosagec?'msnf“gggb?‘ﬁ‘i‘?f&%oa i‘?aélt pha ! ”W{ET ei n sodi um carbonate is
present in an anmount from0.01 to 10 wei ght % by dry wei ght of the

conpissi tign Affast ArsdNMmagRIid dbsage form according to claim 13, wherein the at least
one lubricant comprises polyethylene glycol (PEG) 2000.

15. Afast dissoIVingvsoIid dosage form according to claim 14, wherein PEG 2000 is
present in an amount from 0.05 to 5 weight % by dry weight of the composition

20 of the dosage form.

16. A fast dissolving solid dosage form according to any one of the preceding

claims, further comprising at least one buffer reagent. -

25 17. A fast dissolving solid dosage form according to claim 16, wherein the at least

- one buffer reagent comprises sodium carbonate.

18. A fast dissolving solid dosage form according to claim 17, wherein sodium
carbonate is present in an amount from 0.01 to 10 weight % by dry weight of

30 the composition of the dosage form.

19. A fast-dissolving solid dosage form according to any one of the preceding

claims, further comprising at least one absorption enhancer.

35 20, Afast dissolving solid dosa.ge form according to claim 16, wherein the at least

one absorption enhancer comprises B-cyclodextrin.



19. A fast dissolving solid dosage form according to any one of the
preceding clainms, further conprising at | east one absorption enhancer. 20.
A fast diweaburosgessol i d dosage form accordi ng to cl ai m PET/Sehern®pniot he at

| east one absorption enhancer corrprr s /?-cyclodextrin.21. A fast.

di ssol vi 2{; sol1d dgsage form cor dr to claim?20, ?- cyclodextrin

d
is presefl if ?%% HoMing rSSPH "@?Lg? AesoEHRg ofP Al yé%\"’aﬁrte"bfﬂ t he

conmposi ti on gfciddestrifl @ erf.tthaa?ounﬁfrbmsa 0t 50 Weighg %sby 8§ wsigtagg f or m
according to any one o gr eceding clains, further conprising at |east

one floccul aPrgmRgeiHen °f2t§ed $398P™ ssol vi ng sol i d dosage form accor di ng
to claim 16, wherein the at |east one floccul ati ng agent conprises xant han

gum’ 24.2A f AshstdlisSsNiNg R8¢ Abbahed asMI8cdording a6 &Rl dbrizg of heC bricatiAg, Wwherein
xant-han gumis present 1 n an arrgent fr mO0. 0l to 10 wei ght % by dry wei ght

of the conpo<fifliSofirer ¢3RPTIFNIR "’FSPW? gesulapng 298Nty ssol vi ng solid dosage
form according to any one of t he precedr ng cI ai ns, further corrprr sing at

| east. one_ surfactant. fast dissol vr n 0s rding to
any one &i- t/héa%rd@éeurnﬁg%&r’ 4pRge fe(IP Ageprdin ntﬁ aé’f‘n% &‘%g ﬂ Sgddi tive,
27. A fast domesfdceiiiatngaddntl colapaas xapthahaeaer ding to any one of the
precedr ng clainms, further conprising at |east one col ouri ng agent. 28. A

fast!% | vi S dos eform ccordrn to cl t he at
| a5t ondhcoh darh Sepces oL SaHHaBLOER Aot SPBhES Hhert reeP Fo &
dyes Bl ue Noguin a@rdsenlt iNCan 4fRoustforfii 0011k 10 WasigHit®% B3OdryAvdigisttofdhesol vi ng
solid dosage formaccordi to_any one of the preceding clains, further
conpri sing at°m I@?&P"é’g ‘f"g@ #fa99- agent. A fast dissolving solid dosage
formaccording to claim?29, wherein the at |east one flavoring agent is
sel et ed2d.r omfastedigsahing SOl id&ﬁégégfdbfh &¢odrdley toriany , oreasPlier pecediag amel

aspartane
pa : ggr(:ha{urtﬂer comprr@rn)éta Ieas& one surpactant

"26. A fast dissdlving solid dosage form according to any one of the preceding
cla_ims, further comprising at least one additive,

20
27. A fast dissolving solid dosage form according to any one of the preceding

claims, further comprising at least one colouring agent.

28. A fast dissolving solid dosage form according to claim 27, wherein the at least
25 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 solid dosage form according to claim 29, wherein 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 form is a wafer, tablet, capsule, pill, powder, pellet,

granule, or film.

32. A fast dissolving solid dosage form according to any one of the preceding

- 40 " claims, wherein the dosage form substantially dissolves once placed in the oral -



31. A fast dissolving solid dosage formaccording to any one of the

precedi ng clainms, wherein the dosage formis a wafer, tablet, capsule,
pill, powserpipsbiset, granule, or film 32. A fast di ss®CTiSGgo®mbé4do dosage
formaccording to any one of the pregeding clains, wherein the dosage form
substantially dissolves once, pl acedj e oralcavity in a tinme period

sel ected frofAithdn & 4015 eoird selprigd fqmlt8§§r?‘i'fhﬁ023' ngupledess @® £han 1

mnute, | essming@s, @stmpndﬁnutéeiess tHaAB A€ cBREN NS, thhe 38 skbartis3Rsseconds,
| ess t han 20 seconds Iess t han 15 seconds | ess than 10 seconds | ess t han

7.5 seconds,thpRgsd $9¢qR0S; lessc a2V peronds. Hgss thaga 1% 88N dscless tham 18 seconds,

| ess than 2 sReAdslJessIRan A5fasbndd, REOkENBIsERNHS I6asBaR 4fseEsRdRCRREdI Ng tO
claim 32, wherein the dosa?ne form conpl etely di ssol ves after oral

admi-m stratl@ﬂnpéeﬁo@ib]eéc FtrefeP92vai ding the urge for the subject to
swal l'ow .t he dosage form 34. A fast dissolving solid dosage form accordi ng

to any og® OA fédﬂ%lsl%mhgcbon@dﬁsa'i_:]em%rmfa@é&rhﬁl@ t6%l§i>rhl32| Mberdin teaddsagae
phar maceut i caI |y accep tabl e carrier ‘gtr oduci ng .a fast

di ssol ving s8M 80’68l§éﬁj3e iRl yESAftgs et afﬂofn'%tnéom %é%‘e fthereby ayaidingal | y

acti.ve nat erthalurdd¥orthe®ublecE@\Ywiallow & Bédagkémi.he steps of : (i) conbi ning
at |east one matrix fornmi ng agent with a bi ol ogl cally active material to,

form% hopogeneous m xturesand (ii) freeze, dr the ure tog formthe
solid do%%gé?%?trﬁ's%%*""%sﬂ’éfﬁ%e% MARRgrdies &9 I“?f ﬁ}et PrEFedBSpri si ng
measuring t haaimsxfurther ¢dhﬁlsﬁfgeit%d§edn@bmhia@el§trcaﬂ5} atfaeatalme &rtigrt er noul d.

37. A net hod accordi ng to claim 36 wherein the freeze drying technique is

used to- em)vetF Ivet fro bl i ster ul d. é ccordi ng
o cl af 7 A uptbetbo! UTHETG: Adrairiing RUIL Bptasedan ePh i bh o
pl astsi c or akleabaob B bidlodicdlly dutiey aititeri@Pirt il beal 28GR, RbMPFsing the dtep®t hod
accordi ng toof_any one of clainms 35 to 38, further conprising adding a

()] combining at least one matrix forming agent with a biologically active

material to form a homogeneous mixture;:and
(i) freeze drying the mixture to form the solid dosage form.
20
36. A method accord\'ing‘to claim 35, further comprising measuring the mixture in a

preformed plastic or aluminium blister mould.

37. A'method according to claim 36, wherein the freeze drying technique is used to

25 - remove the solvent from the blister mould.

38. A method according to claim 37, further comprising sealing the solid dosage

form with a plastic or aluminium foil to prevent moisture absorption.

30 39. A method according to any one of claims 35 to 38, further comprising adding a
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

35 . solvent.

41. Akit compnsmg a fast dissolving solid dosage form adapted for the release ofa
biologically active material in an oral cavity, wherein the dosage form

comprises: (i) at least one biologically active material, and (ii) at least one



pH adj uster to maintain the pH of the m xture within the range of between
3.0 and 8.0. 40. A nethod according to any one of clainms 35 to 39, further
conpri si ngoaddiosgesa solvent. 4 1. A kit conprising a fascrdicaswlvesmy solid
dosage form adapted for the rel easensf a bi ol ogi caIIy active material in an
oral cavity, wherein the dosage for o r| ses: H%' ali Iea t one

bi ol ogi cal | ymaktx feEmipdagenkiwhesgip toe |dPs e fosmssubsiatal yr?"ﬁs PsinnGeagent ,

wherein the &g§§@ﬁ¥fﬁdﬁh§ﬂj@§é,@g’]ﬂ)tﬁéhye di ssolves in the oral cavity, and
instructions fo S use.’



