DOSAGE FORM FOR | NSERTI ON | NTO THE MOUTH FI ELD OF THE | NVENTI ON The present
invention relates to oral dosage fornms for insertion into the nmouth for

sel ect i vewadsovgeedsen by the nucosal tissue, particul arl ycrars2adnb2iret rat i on
5 of nedicinal agents where fast onset of action is desirable nedicines
such as but not limted to anti-mgraine agents. In particular, the present
invention relates to pharnmaceutical formulation of the anti-m graine drugs
in the class of triptans. BACKGROUND OF THE I NVENTION M graine is one of
the nost common AXYPSGIEFORM ERTION | ST MO,
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di sabling, fomgépebsbREindet{tidl @latdOoRARR Y Eindetiby idtb@ge Even in
synptomfree periods, sufferers 15 may live in fear of the next attack.
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sufferers, there _are_.no signjficant periods of re sjon. As opposed to
i gr dPne I PCER o chhg neetadk Mierdigaitgeks normaly Fkbityeezaabtya meny
cluster eadgégfsf re nore pﬁevalent %n gen than in wonen, by a 15 factor
of about "§HfS %ﬁ%ﬁ%??“3u“w-yﬁﬂgP§Ph ge BefivegR gHAESS: headaches are bot h

classified as_"recurren rimary headaches”. Th are recyrrent, since they
recur with suMlg@ﬂw%Fﬁ%\%éég% caysed &y ithrkalgpse At b rharicalfafibd SHEIORRI t h and
quality of |ife of patient, to a point of requirjin d .demandi ng nedi ca
attenti ofr 554 @Hb@é’i&oﬁ?tﬁ%@t Tﬁﬂéﬁ&aﬁge%gspawwowngﬁﬁﬁqogﬁ veer Witkhe- count er
anal gesics_and lyin own till it passes. They are al so regarded as
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condi tion, independently_of other causative nedical conditions such as

t umor8, JeeaEchandyiahate. iHgwver.saeaindpelons bayehesn denkifieg piich can triggetyr r ent
met hods for adm nistering anti-m grai ne pharnmaceutical s have ngjor
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and Iom1adsor?tion of the drug, oral ingestible dosage forns of
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20- 100 ng. These high doses may 5 causes nausea, vom ting and ot her

unwant ed sadivar glatamnate, effemetand chaeslatgner aleahgl Mspecialyjeredsviael subj ect to
pre-system c and first pass netabolism Because of this, it is estimted
that as little as 2-10% of the active unchanged drug actually reaches the
bl ood stream In fact this causes delay in the effectiveness of the drug as
a treatnment or prophylaxis of the disorder in the patient. Likew se,
intranasal 10 admi nistration of anti-mgraine agents is hanpered with
significant limtations due to reduced absorption and | ow bioavailability.

I nj ectabl e and nasal spray forns of anti-mgraine agents are also avail able
for the treatnent of mgraines. Although parenteral adm nistration of
anti-mgraine agents into the blood streamallows for a | ower dose as
conpared to other non- 15 injectable nethods of adm nistration, the

i nconveni ence of an office visit for an injection or problenms wth the
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20 sumatriptan through injection and nasal spray. The problemw th the
gastrointestinal (@) adm nistered triptan anti-m graine pharnaceuti cal
agents i swohato/aheg have a | ow G bioavailability of appcofisSaewebyr7d5% t o
40% and cause G irritations. In addition, it is inportant that these drugs
be delivered rapidly to a patient to prevent or treat the onset of a

m gr ai ne headache and give imediate 25 relief. The delay in rel ease of the
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m grai ne. These nedicines are available in the fofmof tablets for
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Frovatriptan 2.5 ng Frova 7.5 ngy Naratrlptan 2.5 ng Anerge 5 0
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episodic clusters, with a cluster cycle usually lasting 4 to 8 weeks. In some patients, a
10 cluster occurs only once in a lifetime; in other patients, a cluster may occur roughly

once a year, pith periods of complete remission between attacks; and, in the roughly

10% of patients who are chronic sufferers, there are no significant periods of

remission. As opposed to migraines (which occur in women at roughly 3 times the

rates as in men), cluster headaches are more prevalent in men than in women, by a
15 factor of about 5:1 or higher.

Migraines and cluster headaches are both classified as "recurrent primary
headaches". They are recurrent, since they recur with sufficient frequency to
seriously interfere with the health and quality of life of a patient, to a point of
requiring and demanding medical attention, as opposed to just taking aspirin or

20 similar over-the-counter analgesics and lying down till it passes. They are also
regarded as "primary" headaches, since they usually arise as a primary adverse
biologic condition, independently of other causative medical conditions such as

tumors, sinus or other infections, bleeding problems, etc.



200 ng Sumatriptan injection 6 ng Imtrex 6 ng Sumatriptan nasal spray 20
ng Imtrex 40 ng Zolmtriptan 2.5 ng Zom g 10 ng Zolmtriptan 5 ng Zom g
ZMI 10 ngw@dabrvaeedspt an 5 ng Zomi g ZMI 10 ng Oral form eorasgooonbErev se
noted. SUMVARY OF | NVENTI ON W have di scovered a water soluble matrix

whi ch can be incorporated into a solid, filmor liquid oral dosage formfor
insertion into the nouth as a neans for 5 effectively delivering to, and
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mucosal tissue into the patient. This water soluble matri x system delivers
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delivéry are rizaptriptan, sumatriptan and zolmtriptan. The oral dosage
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incorporated into a tablet, film.or other solid, dosage. formor solid dosage
uni t ﬁay furt :lgé}:hemlnplg@u&e eadaches have geen treated gy usegof rizaptriptan, g

sumatriptan, zolmitriptan or other triptan drugs. These drugs have basically been
administered using conventional dosage forms such as pills or capsules or for

20 sumatriptan through injection and nasal spray. The problem with the
gastrointestinal (GI) administered triptan anti-migraine pharmaceutical agents is
that they have a low GI bioavailability of approximately 15% to 40% and cause GI
irritations. In addition, it is important that these drugs be delivered rapidly to a
patient to prevent or treat the onset of a migraine headache and give immediate

25 relief. The delay in release of the drug from the dosage form into and the
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10 polyneric m xture of polyvinyl pyrrolidone and a polyneric al ginate.
This solid dosage formis of a size suitable for insertion into the nouth.

I n particowbanio/askéss sol i d dosage formis particul arly agcantSageoex7é¢ or

adm nistration of anti mgraine agents which function, either or both, as a
prophylactic and a treatnment of m grai ne headaches. 15BRI EF DESCRI PTI ON OF
THE DRAW NGS Figure 1 graphs the plasna | evels versus tine after

adm ni st addvalaBiBSUI thO@rds! B0 himeastratio chudes@agrielsAfEEnH & theQatidhini ng
absorption enhancers with different dosage anounts of rizatriptan. Figure 2
graphs t Rgnipd R2EPediN IR teRIS Patidd tiBufiridg fféth hiptARe REddAERZ0 admi ni stration
resulting fromthree'liquid dosage forns containing the sane anount of

rizatriptiaRraoe, ARSOEREEAN £8RANCALSoRAARRIR Sridktlve far ikl dnflosiage form
contai ning the sanme anount of rizatriptan and not contal ning absorption

enhancer Syhich allow k4 8ruk QlARend R%a&ﬂiﬁ%ﬁﬁﬁxﬁﬂg 5§oi8f2n§rt%l(é) @% ZJrHE%hsV ersus

time after adm nistration of fornulations anpl es DETAI LED
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. ol
provi ded for adm ni stering pharnaceutica active agents (al so known as

active c Qé&%%a)veﬁoge@déveﬂ’cﬁ}eh%} th%eﬂ@%ﬂ@tx%n&ﬁ*n%%}diﬁ& PRIQHIiQRed N ough
mucous nenbranes [ocated in the nmouth. sorption”i s the novenment of drug
i nto t he Jol aofableif 1 folf oF VSR ABARR oW iRt sTRlablipapthi ch can be

i ncor porate 0 new oral dosage for such as ‘a or  tablet and a
liquid d . N O i b
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fil 10 ' b i ngi : I d powdered
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dosage forns. % orm or dosa nmean the

conmbi_nat i . ' | . [ a pharnmaceutical active agent
and 6§e gggﬁ%%g%929$§§%%ﬁ@eﬁg%%EES%gRgéiﬁﬁ%e Eaving a conbi ned HLB o? about
8 to about 16, preferably about 9 to about 16, with additional ingredients
to forma tablet, paste, gel, liquid, emulsion, film 15 lollipop, |ozenge,
buccal and gingival patch, granule and powdered dosage formfor insertion
into the nmouth of a patient. The dosage forns are preferably water sol uble.
The dosage form contains an effective anount of the pharmaceutically active
agent distributed therein. The dosage form may optionally contain a
polymeric m xture of polyvinyl pyrrolidone and a polyneric al gi nate. Wen
the dosage formis a solid it 20 may be contoured to a size suitable for
insertion into the nmouth. Preferred solid dosage fornms are a film (ODF) and
a tablet (ODT). Insertion into the nmouth preferably occurs by sublingual or
buccal insertion which allows the pharnmaceutical agent to be delivered to
the patient selectively through the nmucosa in the nouth thereby bypassing
the @ systemand allowi ng effective adm nistration of 25 pharnmaceuti cal
active agents that generally cause G irritation or are rendered inactive
inthe G system Anti-mgraine agents in the chemcal class triptans are
known to cause G irritation and are also known to be rendered at | east
partially inactive by G exposure. In sone instances, the dosage formis

pl aced on to the tongue where absorption may al so take place. The dosage
fornms of this invention act 5 as a carrier device to transmt the
pharmaceutically active agents to a patient in a fast and effective manner.
Preferably, the liquid dosage formw || be placed under the tongue for
subl i ngual absorption. Wen only pharmaceutically active agent and fatty
acid ester of sucrose are present in the liquid, then the matrix is the
dosage form This invention also is directed to a process for mtigating

m grai ne headaches, 10 cluster headaches and rel ated synptons of m graine
and cluster headaches in a patient by adm nistering the oral unit dosage
forminto the nmouth of the patient. Typical mgraine synptons are painfu
headaches that can be one-sided and pul sating, lasting 4 to 72 hours.
Acconpanyi ng conpl aints are nausea and voniting, and a hei ght ened
sensitivity to bright lights (photophobia) and noise (hyperacusis). 15
Approxi mately one third of people who gexperience nmigraines get a preceding
aura, in which a patient nmay sense a strange |light or unpleasant snell.

I n one enbodi nent, of the present invention, the pharmaceutically active
agent is an anti-mgraine agent. The preferred anti-m graine agents are
triptans selected fromthe group consisting of eletriptan, frovatriptan,
sumatriptan, 20 zolmtriptan, naratriptan, rizatriptan and alnotriptan or
pharmaceutically acceptable salts thereof. Suitable pharmaceutically
acceptabl e salts of the active agents used in the dosage forns of this
invention include acid addition salts which may, for exanple, be formed by

o I 1 " - Y M N o " N B | o, o, o M



When t he pharmaceuti cal

agent

about 1 to about 7.5 ng as the base.

sumat r i pt\wao 2010/662688r esent
Preferably,
base and nore preferably 5 from about 3 to about 25 ng as the base.
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In the treatment of m graine,
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I n general

a sui tabl e dos

age level for t

the filmwhich fornms the 5 unit dosage form contains an anmount of

rizatriptan or its pharmaceutically acceptable salts,

hydrochl ori de and benzoat e

he

its pharmaceutically acceptable salts is fromabout 0.05 to
with respect to rizatriptan,

with amounts of from

about 1 ng to about 25 ng as the base with about 2 ng to about 20 ng as the
base being preferred and about 2.5 to about 15 ng as the base bei ng nost

preferred. Generally this unit dose wll

vary dependi ng upon the size and

wei ght of the patient and the anpbunt desired by the physician to be m

effective for treating and/or
In a preferred enbodi nrent of the present

preventing the onset of m graine headaches.
i nvention the dosage formis a

wat er soluble filmconprising the matrix and a pol ynmeric m xture of

pol yvi n

yl

pyrrolidone and a polyneric al ginate.
contains from about 5% to about 95% by wei ght of pol yvinyl
from about 5% to about 95% of the polyneric 15 al gi nate,

pyrroli

Preferably the film

done and

bot h wei ghts bei ng

based upon the weight of the film This filmis fornmed from an aqueous
m xture containing fromabout 5%to about 95% by wei ght of polyvinyl

pyrrolidone and from about 5% to about 95% of the alginate salt,
wei ghts bei ng based upon the dry wei ght of the m xture.
pharmaceutically acceptable salt,
salts 20 and nore preferably sodium al gi nat e.
pyrrolidone and a polyneric alginate utilized in formng this

is used in the formation of the
pyrrolidone and al ginate salt.
pyrrolidone which is utilized in formng the filmhas a
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al kal i
pol yvin
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e water sol uble
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Sufficient water
aqueous m xture to di ssolve the pol yvinyl

bot h

The al ginate salt
preferably the
Both the

nol ecul ar wei ght of fromabout 1 x 103 to about 1 x 108 daltons and the

pol ynmeric al ginate has a nol ecul ar wei ght of fromabout 1 x 103 to about 1
x 107 daltons and a viscosity of from about 400 cps to about 900 cps
measured in a 1% by wei ght aqueous solution. 5 In a preferred enbodi nent of

the pre

the matrix and pul | ul an.
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i nvention the dosage formis a water soluble film conprising
Pul lulan typically has a nol ecul ar wei ght of about
5, 000, 000 daltons and preferably pullulan has a nol ecul ar

i d dosage

unit has a surface area of from about 0.25 cn2 to 10 about 20 cnR and a
wei ght of about 1 ng to about 200 ng,
10 cn? and a wei ght of about 10 ng to about 500 ny,
to about 250 ng. The dry filmhas a thickness of between about 0.01 mmto
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10 al ginate, the dissolution tinme of the filmnmay be controlled. The
reported dissolution tinmes illustrating the effect of the ratio of PVP to
pol yrer i cwalgiomeessf or filnms are tabulated in Table 1. BaghuSdeo®ei7aé i on
time represents the average of six determ nations. The subjects placed the
filminto their nmouths either buccal or sublingual and the tine to total

di ssolution was neasured. 15 Table 1. Film Characterists - Dissolution

Sanpl e Code A B C D E Rati ogogivitidt el meveEnNviiod: 1 31 1: 2 13 Average
di ssolving tine (buccal, 2.5 cn2) 4 min 6 mMmn 9 mn 17 mn 26 m n Average

di ssol ving ti g KadRlidBOMRH a watsiBluble mafifwhtich dhbe TnddrPorhfedthib 47 mn

The procedure for preparing the films of table 1 is described in Exanples 1
and 2. T%lid_i,afilhl%ﬂfq[ug’%/gratl QoRBk YOrRK it ifdedHitRiRo YRSmBHaEde it thhe

techniques i1llustra
5 effectively delivering to, and transporting pharmaceutical active agents selectively

through the oral mucosal tissue into the patient. This water soluble matrix system
delivers the pharmaceutical active agent effectively and rapidly into the body through
the mucous membranes in the mouth. While this system is effective for delivering
pharmaceutically active agents, this system is ideally suited for delivering

10 pharmaceutically active agents which treat or prevent migraine headaches, especially
the triptans which include eletriptan, frovatriptan, sumatriptan, zolmitriptan,

naratriptan, rizatriptan and almotriptan. Preferred triptans for selective oral mucosal

delivery are rizaptriptan, sumatriptan and zolmitriptan.

The oral dosage matrix of this invention transports these pharmaceutically

15 active agents selectively through the mucous membrane in the mouth bypassing the
GI system so as to avoid GI irritations and deactivation of the active agent in the GI
track. Without GI inactivation, less active agent is needed to produce a therapeutic
result. In addition, the oral dosage matrix of this invention rapidly releases the
pharmaceutically active agent for transport quickly into the blood stream of the

20 patient. Transport of the active agents selectively through the mucus membranes of
the mouth is facilitated by incorporating one or more fatty acid esters of sucrose
having a combined hydrophilic lipophilic balance (HLB) of about 8 to about 16 with
the active agent to form the matrix. The fatty acid esters of sucrose are an effective
absorption enhancer. The oral dosage matrix of this invention produces improved

25 bioavailability and delivery of the pharmaceutical active agent with rapid onset of



in Exanples 2, 2A, 2B, 3 to 9. In formng the film the polyvinyl
pyrrolidone and the polyneric alginate salt are m xed in an aqueous

sol uti on woaots2638her material s, including the pharmaceariusaldoperce i ve
agent and absorption enhancers, used in form ng the dosage formof this
invention are mxed into this solution. 5The greater nol ecul ar wei ght of
the polyvinyl pyrrolidone the greater will be the drug release tine of the

films sopeageeadeffebildeksfor thd/iticdk €Rapid réRRéLnd @DR, BRI es 7 and 8.
Exanple 7 contains a PVP. alginate ratio of 2:1 and 0.1620 grans of PVP K6o

with a mbssytiah iy\garﬁhﬁla% irﬁ%«?ﬁ@&cfogﬁﬁt‘ié?ﬂ%uf@f kdin $nigRRh@h&RlathBVP:
alginate ratio of 2:1 and 0.1620 grans of PVP K30 with a nol ecul ar wei ght
of 44,000 10 to 54,000 daltons. Exanple 7 has a buccal release tine of i
mnutes 15 sedBnawl dasngs b phaimacewialy activepgenkanl fatyaeidestes ofeconds.
Exanpl e 8 has a buccal release tine of 8 mnutes 44 seconds and a

subl i ngugkcrose.aaayebe 3dged de addigppylingrediendsiogrgducerdpsagrforag saeh 46d ght s of
PVP K6o of 337,000 daLtons.conﬁared to the nol ecul ar wei ght of PVP K3o of
44,000 t dilmga pond gelpasingssabid sigh ana pewdgr ofi gravtlentiablsétansesosliqd t wo

formul ations. . In fact, as the ratio of polyneric alginate to
pol yvi nyWipsh eaattpigsmeetieativeameentyatibhg pharmaceitécall aptiveraganiele reheverde| ease
time fromthe filmthat is forned will also increase. By varying the

nol ecul amigediphandrelyefl yunntomsyirachps dprphylagtie fisbresedl heseint Ha pol yvi nyl
pyrrolidone to the polyneric al ginate one can obtain a release tinme of 20

f r om abowccordapepuvish this myeution, thiswralglosagergairix when incgypgrated i apol ymer s
may be incorporated into the matrix as rel ease controlling additives.

Sui t abl e tallel, filrowabthesisglid desage jorbroswllidstosagef yrarman &urghey epmpeispra si ng

hydr oxy propyl nethyl cellul ose, hydroxy ethyl cellul ose, hydroxy propyl

cel | ubos e@obmaerpoinipstteydf eakyviglyy poiroladuhel ankle: pdy e slgirtef Brisbdlid hydr oxy 25
et hyl cel l ul ose can be used to decrease filmhydrophilicity and increase

di ssol ut idosagetforre is of asiarsud@blei fovinesrtionrinteaihh npdb.aln pardicslabl thisgobitd
applications. Hydroxy propyl methylcellul ose can be also included to

decr ease dosdga fhydiopdrticilarly wdeardageous Fer aglanipistiatien bbauté origase agessol ut i on
time to the range of 1-5 minutes. Fornmulations illustrating the rel ease
cont r ol | iwlgclefunetion,afithaddr bothnad a piphpiacisc arda freatmeent of migreanpl es 9 to 13.
1. The unit dosage form may contain known pharnmaceutically acceptable

addi ti vedeaddcheari ng agents, surfactants and adjuvants. Conventi onal

pl asticizers such as glycerol may al so be present in anpbunts up to about
40% Specifically exapp! 5 I Kld ves such as

hydr olgypr opyl met hyl gﬁﬁ@@%@@&%%@%ﬁ%ﬁﬂﬁg& and hydroxy et hyl
cel l ul ose canbe added g?q%entign%] flavgrszgych as.aﬁgﬁerninﬁ.oil, sugar
or other nat uFS"RRERP S RIFUPe IS sl SIS Ath AR TP R Aol Sepec al
flavors e present in the same farm of conposition of.thi.s invention.
These. addrim JEsEHRE ipshit oRgs AP Lot fatectbar S Ion eabp ftkes itk MirePlicy ant o
and adjugﬁnts ma e }nc?tgorated into the filmby adding to or 15m xing

t hem i nt (¥ﬂ§”gﬂ%5gﬁg LEWPY8n which is used to formthe film Generally it
is desired that these ts are present in the.amount of from about o0.1%
to about 20% FEHES EERRIDIRCRESER LHEl VRS nG R HAGAPAR ALCEne o o e
absorBti§H enhancers B esent ig a .agﬁ#nt of from abaut 0.1%to about 20%
basedPup AT RETREPY Ftsudine hemd ?ﬁglél“ QSagH [OX SR AFING tHE FIMEAMOWH] et
preferably from about 1% 20t o about 20% \hen the unjt dosage form further
Rompr i oi (7 T RTLICabSOPTHRR SHARCER SORBRIRG: hoRridasedRPdor ant and
sucrose fatty ,acid ester have .a copbi ned, HLB of .apout 8 to about 17.

The sol i GOBRYHNE e SARFABRUFAHE FZ8IRtH 80 AYSOPIYRING AR HOUQR CPNIRETS: o
transport any_desired water sol uble pharmaceutically active agent. As used
herein, the tEigire deranhsitherlammafvels i sramtasveres URGHET of dr ug or

phar maceuti cal agent that produces the desired biological or nedical
responseaéﬁnﬁﬁBagP%ﬁfﬂ“?¥ﬂ%¥9@éﬁﬂ@@@@sﬁﬂﬁﬂ35-this i nventi on dependi ng upon

t he pharnmaceutical agent that is adm nistered and the desired biol ogical or
medi cal response of a patient desired. by the physician, the effective
amount will vary. In general, the anount of a pharmaceutically active agent
conventionally adm nistered in other unit dosage fornms can be used and

adm ni stered by the unit dosage formof this invention. The dose of m
pharmaceutically active agent may be adjusted to take into account
differences in absorption due to the different route of admnistration. The
term "sel ective" as used herein is nmeans that a major portion of the
pharmaceuti cal agent adm ni stered passes through the nucosal nenbranes of
the nouth rather than through the gastrointestinal tract. 15The preferred

. - r Y




16 and nost preferably about 9.5 to about 16. The preferred fatty acid
esters of sucrose are selected fromthe group consisting of sucrose

st ear at e,weurorogsesspal m t at e, sucrose | aurate, sucrose beloEMABL@9/0627C6 OSe

ol eate and sucrose erucate. Table 2 lists 20 the HLB values for fatty acid
esters of sucrose and the nonoester content. Table 2. HLB Val ue of Fatty
Acid Esters of Sucrose WO 2010/062688 Sucrose palmtate Sucrose |aurate
Sucrose behenate Sucrose ol eate Sucrose erucate Sucrose ester of m xed
fatty acids S-370 FineS-570 S-770 S-970 D-1809 S-1170, D-1811 S-i 570

D- 1815 S-1670 D- 1816 p-170 BDEPAALEDIOESCRIPTIOND- 1616 L- 195 L-595 LWA- 1570
L-1695 D 1216 B-370 0-170 OM-1570 ER- 190 ER-290 PCS-135 ". 3 57 9 11 15

16 1 15 In accordance with this invention, a new delivery matrix is provided for
administering pharmaceutically active agents ( also known as active compounds) to a
5 patient by means of selective absorption through mucous membranes located in the
mouth. Absorption is the movement of drug into the blood stream. This invention
constitutes a matrix which can be incorporated into new oral dosage forms such as a
film or tablet and a liquid dosage form. The term oral dosage form shall include but
not be limited to an oral disintegrating tablet, paste, gel, liquid, emulsion, film,

10 lollipop, lozenge, buccal and gingival patch, granule and powdered dosage forms.
The terms dosage form or dosage unit shall mean the combination of the matrix,
which comprises a pharmaceutical active agent and one or more fatty acid esters of
sucrose having a combined HLB of about 8 to about 16, preferably about 9 to about
16, with additional ingredients to form a tablet, paste, gel, liquid, emulsion, film,

15 lollipop, lozenge, buccal and gingival patch, granule and powdered dosage form for
insertion into the mouth of a patient. The dosage forms are preferably water soluble.
The dosage form contains an effective amount of the pharmaceutically active agent
distributed therein. The dosage form may optionally contain a polymeric mixture of
polyvinyl pyrrolidone and a polymeric alginate. When the dosage form is a solid it

20 may be contoured to a size suitable for insertion into the mouth. Preferred solid
dosage forms are a film (ODF) and a tablet (ODT). Insertion into the mouth
preferably occurs by sublingual or buccal insertion which allows the pharmaceutical
agent to be delivered to the patient selectively through the mucosa in the mouth
thereby bypassing the GI system and allowing effective administration of

25 pharmaceutical active agents that generally cause GI irritation or are rendered
8



16 1 515 16 31 15 1 2 20% 30% 40% 50% 55% 70% 75% 10/ 0 70% 80% 10/ 0 30%
70% 80% 20% 10/ 0 70% 0/ 0 2/0 0/ 0 PCT/ US2009/ 062776 The

hydr ophi IWo-2biopwpdssl i ¢ bal ance (HLB) of a surfactant isPaTsSa®0e270é t he
degree to which it is hydrophilic or lipophilic, determ ned by cal cul ating
values for 5 the different regions of the nolecule, as described by W C.
Giffin "Classification of Surface-Active Agents by 'HLB," Journal of the

Soci ety ¢fiadeQ8 MetHeCGIEENS t Sntd {249 agedlslin 1O BhaMicE cldasitfibiaRs afedl cul ation

of HLB Val ues of Non-lTonic Surfactants,” Journal of the Society of Cosnetic

Chemi st S 1@olvh¥8¢dusedMIrrifehibs an BIDLS KhGMEIPRERNALBARS 1@ pAERRP! Y by J. T.

Davies "A quantitative kinetic theory of enulsion type, |I.  Physical

chem sty ahivk B @RUpSEY. | NsRUERktancEBMdddHsdrotnds blagtd Ghtd @i d
Interface. Proceedi ngs of the International ngress of Surface Activity

(1957): 48Rsueddfbre %éorhﬁ&?ﬁla&%ﬁﬂtﬂ@ﬁﬁcé‘ "ehe d&Qﬁe}%EﬁE BEHIEHSEMEY act

ref erence. The HLB for a conbination of conponents with differing

?l(; E‘DY%L? Iedg i_all%g Yeé‘g%gigg glgq ?Ehéz}mt ?lge }f)}%{rmélc@ﬁtic%llgf Bibrive a%ie)ltsit(:) 3 ﬂé‘ﬁgn’ﬂc iAa Bst
and effective manner. Preferably, the liquid dosage form will be placed under the
tongue for sublingual absorption. When only pharmaceutically active agent and fatty
acid ester of sucrose are present in the liquid, then the matrix is the dosage form.

This invention also is directed to a process for mitigating migraine headaches,
10  cluster headaches and related symptoms of migraine and cluster headaches in a
patient by administering the oral unit dosage form into the mouth of the patient.
Typical migraine symptoms are painful headaches that can be one-sided and
pulsating, lasting 4 to 72 hours. Accompanying complaints are nausea and vomiting,
and a heightened sensitivity to bright lights (photophobia) and noise (hyperacusis).

15 Approximately one third of people who experience migraines get a preceding aura, in

which a patient may sense a strange light or unpleasant smell.

In one embodiment, of the present invention, the pharmaceutically active
agent is an anti-migraine agent. The preferred anti-migraine agents are triptans
selected from the group consisting of eletriptan, frovatriptan, sumatriptan,

20 zolmitriptan, naratriptan, rizatriptan and almotriptan or pharmaceutically
acceptable salts thereof. Suitable pharmaceutically acceptable salts of the active
agents used in the dosage forms of this invention include acid addition salts which
may, for example, be formed by mixing a solution of the pharmaceutically active

agent according to the invention with a solution of a pharmaceutically acceptable



E(A) i=1 where H is the HLB val ue of individual conponent and A is
t he anobunt of 15 individual conponent. The matrix of a preferred
enbodi merworza/dfeegs8her conpri se a noni oni c surfactant. PCEUS20QM62T06I ONi C
surfactants nay be one or nore of a polysorbate and sorbitan fatty acid
ester. The polysorbate useful in the present invention is selected fromthe
group 20 consisting of polyoxyethylene (20) sorbitan nonol aurate,

pol yoxyetiayligrR acBuch a5 Rid:d0hBRRasRl i AiEacid thale yeldhyl@nfc 438) sorbitan
and pol yoxyet hyl ene (20) sorbitan nonool eate. The sorbitan fatty

aci d_est getiSKhidIbehibit REdPS@HEAE A AP RaltSri K& afsbriié &7 bPe group
consi sting of sorbitan nonol aurate, sorbitan nonopal mtate, sorbitan 25

moNnost eanbephctRiRid. ahdsé hitfi §REAlife 2 tSAertRAt DM AoSHeForm gy ML i X Of
this invénti'on may further conprise a secondary absorption enhancer

sel ect ed i f Qi bfIScte PPcomARing irhi gaoilgé pOLYES tRlating OBl heqitge! € and

terpenes. Preferred terpines inc 1 nonene, cynene, pinene, pellandrene

and the lainh%elagﬁrb?n‘gft sHthev?Ht‘f el oRE@R Ffihd B Sral RMRARL @R alnd rQI(r%Pééluced by
form g an aqueou olutionh of the matrix and polyvinyl pyrrolidone and the
I . Cnate. '. : ti Caini
Pl Yt ny B B o S R U ot cal Ty
0 . . " C g : diti ,
{1 avori ng ananfaivalieBaHi AL RR BPEiR IR BBRTHL R Mok RORAPRRRY PoRET! 1, o
ti ; I . ti . . A
coat 0, SAHNLIG. SUREAEH b NGURRRPORYLRRRIRAAS) 0BRGPy
uti i zed dlofanKs ieheBHt 1f D& REOGEANS N 05 oINS L] Tiguiie adueous
m xture containing e pol yvinyl “pyrrolidone, “sodi um al gi nat'e,
h i cal i . Y ent . Cici el | .
foai rBo SbfEinlaBltndfe PO BL AR BN ORIRIF B BB o SERLAIT
orwents ik FRTAE MRl LTS B IR B4 SR RSB ) e

rel ease lLiner . has a.,sil.icone surface.to facjlitate.rel.ease of .the film

Lt or G yriEalPihed i §RNS AL B Gl Rl et g 38 DteshiBolt i ur e
of pol yvinyl rrQl i.done ;and, al gi nat e pol yner ..i s ,coated o e, surface of
Che vl vttt Pamele 20 Rod Rt R0 A TR Bkt M it 2or ot
to dry the coated solutjon d all ow the.. vinyl pyrrolidone.and the

ot mat 5 Bt R i S B mal el BRL b s BYine ol e bieE 8 o

di spersed therein, preferaply uniformy. dispersed,therein. Cenerally drying
o e SatalTE S eRERE BF BB B o R B A S S o o
the filmgdesired.,.Drying ti can.range fromlo pnutes faor 4 hours. The
dryi ng aﬁ&WS‘r‘%ﬁPli“&ﬁXré@gepWF DR %@P%ﬂﬁ-iw%ﬁ@&aﬁﬁw IGidS e pol yrer
films can %g rried out .conventional neans,. Once the {iln1Ls dried, the
filmis dreerblyonteerdyvissaiy P%Bénéﬁdmﬁéﬂ%9€3n$Fb 288 o hedalient, i ner t o
produce the oral unit dpsa%g Lorn1, nerally for the oral usage dosage in
the for mSgYerfthal thejcepditionand fhe garticylag 3ciyestgeBt- about 0. 25 cn? to about 20
cn2 and a wei ght of about 1 ng to about 200 ng, preferably fromabout 1 cnR

to about 10 cReheanfle phiEhgutiefl agaut a LOptal, the tdpamtis gRQemmnahe a thi ckness
of fromabout 0.1 nmto about 5 nm In preparing the orally disintegrating

tabl eb, tdeGadedbi idEieChrRStiRIof Bond UB6@SIEME %o AbSiF AbY &6k Adtha ba&d. WyRén such as
i sopropyl al cohol at elevated tenperature of about 10 60C. Certain

adj uvant shéprdinteehiti@y QEditgs zﬁﬁﬁi‘ﬂl‘i?tanalﬂﬂ pRERhOM £ SHHURIFABSS: RE € added to
the solution to formsolution AL If to be included in the tablet rel ease

control | igpgue@ank as Bethsaswihyhé Eb{émpa)ééﬁ@éail deng i MDipend: alpgéeate salt is
prepared by dissolving in water. Fillers and sweeteners such as nannitol

and sucr gg&nahRuNesdadut 9.508G8HE: B MERSale Hse.! Whanthéhiraedehed) or anul at or,
powder B is sprayed 15 with solution A and the optional PVP:al ginate

sol uti on.,oBiygs fh4fidh @iniiBis Préflt i Am G abEL: BaboutPRrgHtheib el S then
passed t hrough a 20 nesh screen or simlar process to produce a

granul ation. This granulated PVP is conbined with pharmaceutically active
agent, preferably a triptan and additignal dry ingredients such as the

addi tional polyners, sweetener, |ubricant which have a particle size 20
equi val ent to being passed through a 60 nesh screen to formthe final

granul ation for tableting. Tablets of appropriate size and shape are then
prepared by techniques well know in the pharmaceutical arts. The formation
of tablets that rapidly dissolve in the oral cavity is known in the art.
Such tablets have, for exanple, been described in US 7,431,942; 5,464, 632;
and 5, 026560 which are incorporated herein by reference. Li qui d dosage
forms are prepared by dissolving the active agent and absorption enhancer

. o o . Y " o o - = Y .



identical to flavouring substances naturally present in products intended
for human consunption. They cannot contain any artificial flavouring

subst ances0 2Arwda6Rdssi al fl avouri ng substances: Fl avouri n@C3aisgaan6m36 not
identified in a nat ural product intended for human consunption, whether
or not the product is 5 processed. O her active agents or nedi canents
that woul d benefit from absorption in the oral cavity, in particular

subl i nguabh&gfeihatiaéd @Ral 458Nt ROoIMElpAR G ik PrdBt RrLSERSudtBY 8PSIQn. By the
terms "active agent"” the present invention refers to a conpound that has a

desired ttBﬁB&R%hl% RthPP¥e! WIaG! halphefrh&eutieN @8eh NI 8SheGipkRandé or _
net abol i zed. The therapeutic effect nay be one which provides the physical

relief fromedt IR0l &-abo MIUBDRE S0P Rlghs tREbELe! héiddap®f, Ot her
di sconfort), has an effect on the brain chem stry of nolecul es that

det er m ng, MReGLHaR% HRBai ftim a@ut%]oﬂg;az%gg %Eﬁ al%rtﬁe bAklan@XAGH &iéfe?szl&’m at is

i ntended by therapeutic effect. inthe art wll readily

recogai Z?rcﬁﬁ'ﬁ? & ra‘bbﬁﬁégaﬁl %@%‘H@H&sehWhé?{thbz)hﬁﬁﬁé)&hﬁ&ﬁ% ﬁﬁttig'. a given
t herapeutic e ?ec : The a§t|ve agent may be any agent tg at is

traditio : : [NofcNacctel i ' ' fgJ,ni st ered
t hr ough ? ﬁdgla %}%ﬁﬁgé\%ﬁe%.eﬁ%ﬂgﬁ%actl \Eg’pg%déﬁ? gé %%%/ﬁ?eﬁlé%?g}%ednag,g

chenl NenA GRG0l LG Lesin M fls GROLIAE ARLLNES oAU LOG 200

ni coti ne replacenent agents, anal gesi cs, nuscle rel axants, anti histam nes,
decongest?)%%gas asthetics, antitussives, diuretics, anti-inflamuatories,
anti bioti®Cs,®antivirals, psychotherapeutic agents, anti-diabetic agents,
sexual dysfunction agent s and cardi ovascul ar agents. The fol |l ow ng

cl asses of dr e tearmd' tripian" jasusédigerenanpludes comapaunds designedeaypondiang sal ts
are applicable for delivery using an orally dissolving film particular

t hosaowhiiedole aingbeitl hietrotropia actives in suppeessidoned noigrding paia. These ondide

bi oavailability including: 5 Snoking cessation drugs: N cotine, nicotine
pol acri | eke fraé baeifmen bf thas torapeyndardt ibcsllts of tes emmdpoirobas wal @4 alf at e,
nicotine mal eate or m xtures thereof other salts nicotine replacenent
agents Nhnootcadogicdlygesdiptahle amalegndanydtjvebyohdommenmidadiy enodibepforms,

suf ent anyl, net hadone, buprenorphine Anesthetic : Lidocaine (xylocaine),
pr ovacai necludieagzocicaiddéjon stk thesesi. Jesd({HbG thahkbbiekother acepighle sabib d,
asthma): 15- Hexylrescinol, dextronorphine, Nonnarcotic anal gesics such as
t he nonstae¢ tiedabmadd, ithe iotl denthetsatfuriagaaphofdiSad, B acid phosphatt #rd nophen,

| bupr of en, ketoprofen, indonmethacin, aspirin (low dose for cardiovascul ar)
, haprigxenacad) thecitikee ahotatarawdi, tleahtiodate, helsaxdinan) theGpdeaxitham Erectile
dysfunction: Sildenafil, tadafil, vardenafil Female sexual dysfunction
Si | denaf iglucohai@ fnebylateadrctethaflike. Aldo inddeidante i aclddadis odtitk Blher gy:
Certrizine HCL, loratadine, chlorcyclizine HCL, Chlorpheniram ne nal eate,
dext r ochl"tipgpieahc foarpais”,atleasd the laersby, dopdwhite, anyrieatapsd Alitate, stearate,

5di phenhydram ne citrate, di phenhydram ne HC, doxyl am ne succi nate,

pheni ndarbéghdady, bekingte, Ploetrl liaslkate, linléndte Fidoeapsddabete, t ri prol i di ne HCI,

t honzyl ami ne HC, clenastine funarate, Cough: Ment hol , canphor,
dext r onetelt@s hfetdRite, dgb@abemasdhite, odiaRexbdphiespitbéitosagoideiime
Respiratory Disorders Pseudoephedrine HCl, phenyl ephrine HC, guaifenesin,

dext bgmetgapéfhanddiBbnal suitable pharmaceutically acceptable salts of the compounds of
this invention include acid addition salts which may, for example, be formed by
mixing a solution of the compound according to the invention with a solution of a

pharmaceutically acceptable non-toxic acid such as hydrochloric acid, fumaric acid,

acetic acid, benzoic acid, oxalic acid, carbonic acid or phosphoric acid. Preferred

11



Sore Throat: 15- Benzocai ne, nenthol, dyclonine, phenol Respiratory

Di sorders: Ephedrine Heartburn and Dyspepsia: G netidine, nizatidine,
fanmoti di w0 20emic2é8di ne, omeprazol e 20 Antienetics: G aRCTAS2@/062776
ondansetron, etc. AZ-001, AZ-004, Levadex, Zelrix, VR-147, ROX-828,

COL- 144, BF-1, di phenhydram ne, scopolamne, and the like Sleep aids:
Zol pi dem Eszopicl one (Lunesta) , Zal epon (Sonata) , di phenhydram ne,

doxyl am RareRzediBZeRENEBle CRHE S BitriFahazobaik FReadle, hfddERaERAM
(Dal mane), Temazepam (Restoril), Triazolam (Halcion), Ranelteon (Rozerenm) 5

Di arr hea:andlRRESAEIsHRs. 16 t9€ BlehMBeRE MBS, aGLASSL dBéSEWR] Ribgal i cyl ate
Oral Hygi ene: Cetyl pyridi num chl ori de, dom phen, thynol, eucal yptol,

met hyl  salLeyliah 6r itggﬁﬁﬂ?ﬁceuﬁéa@lgr&@é%gglé' efitsde froﬁpgédﬁ%fd#@ritgg ’pepﬁ%z ocai ne,

phenol , ndocosanol nt agoni st s~ of P receptors as descri un US patent

7,534, 784 &Ms@%ﬁ?%q Iin: geh&%l Fithi e &fett AR AN, helhaNsen forMsQIllé”e

treatnment: triptans R zatriptan, zomtriptan, 15-

Tel cagapaniy dh BNIARAGH heaeRAB: Srhtiflin 87 PRk R aaRYEN ence of

dosi n§ w t hout I qui ds to enhance npl1ance can benefit from

delivery aic&zp 1054t L%}tﬂﬁ?ﬁ(ﬂln\fg mrgﬁlagggf%§ﬁ2?%%g%qg% £ Ot MALIRAG

r epl acenent stradrol, testosterone sease:

chol | ner gi,G5/ £l hABSLEIARE o MM Bl BemeDRORZARh IBLATE WG 15 me

rivastigmne,tacrin, nt’i ne, eir salts

g EMRAL their °S ferné
Cor am sariy vl Pefhay BaCh A bl oL I DR RO WL OGP AORE R han

di um s iRy Be HOPE ater Sof'uble dnd IeSs Bt ter
cor of 't AR Rs BAEPEEE b e Ot R L B AR A o R B i o <

f ' 4| i il : I he fol |l ow
et i At GReae REMERTER A, EREGR Bbiur b B PSRRI ovp) “koo: M W

= 1000000-1500000 10Ko60: ) = 7000 K30: . =.44, 000 -. 54. 000 The
aver age roi col APTteEdpmisbaiberT of thie baBedit inellion fhd adtdeCiidonss At T0E
har nacopoei.as vali.d in and USA.

11 i carnuel M Fuiihg SRR BRI St e DO BRPRORE e
part ‘of e 19\ GRITFLEL Al TATRPLY B SOTLATHALOLIR ol g1 ScOsi 1Y
by weight of polyvinyl pyrrolidone and from about 5% to about 95% of the polymeric

15 alginate, both weights being based upon the weight of the film. This film is formed
from an aqueous mixture containing from about 5% to about 95% by weight of
polyvinyl pyrrolidone and from about 5% to about 95% of the alginate salt, both
weights being based upon the dry weight of the mixture. The alginate salt can be any
conventional pharmaceutically acceptable salt, preferably the alkali earth metal salts

20 and more preferably sodium alginate. Both the polyvinyl pyrrolidone and a
polymeric alginate utilized in forming this film are water soluble. Sufficient water is

used in the formation of the aqueous mixture to dissolve the polyvinyl pyrrolidone

and alginate salt.

12



Met hocel Kw (LV): Hydroxypropyl nethylcellul ose, MN= 26000 Met hocel E4M
Hydr oxypropyl nethycel |l ul ose, MW= 93000 20 Natrosol 250H

Hydr oxyetwol2osldeedssse (HEC) is a high viscosity grade (Pearaskemioor;e
1500- 2500 cps). Manugel LBA: Sodium alginate with | ow viscosity (l0%
solution, 500 cps), M W15840 Polyox WSR 205: H gh MW(M W = 600, 000)
Wat er Sol ubl e Resin Pol yethyl ene dycol Exanple 1 5 Base Sol ution

Preparati on Tehe paRVinkYpirh&lidon¥i 'vﬂﬁc@ﬁ%&ﬂ’&é&ﬁh forrﬂﬁfgech§ ¢lH 293 mB&u1 A epar ed
by m xing 20 grans isopropanol, as solubilizer, 64 grans glycerol, as

pl asti ci wghtfo@tﬂomuw <tiBetAdt L QRoOalfor a{@ﬂﬁe p@t S ASRaH8h ( HLB
11), 2.4 grans sucrose ester (HLB 5), 4 gram Tween 887 and 0.8 grans Span

80, as p%&@&fléﬂﬁet@ﬁ'ﬁﬁ@ﬁﬁﬁ Sbouth& 15s%6 MbSutWaSi ol HaliGR! £k A8Mcb¥int & 45- S0C

with mxing. Wiile the solution was still warm 0.2 gram of gi'nger oil and
0.08 gr amh aBERRRITEo Abbut A dbANRESred 1R G IANISEIANCUELEEShIHRA,

uni form Upon cooling to roomtenperature, whi't e Oopaque paste would form
Exanp I yrrol i done
(PVP égoqn%%rgfgﬁ/eﬁ egttﬂ?)ﬂhﬁelﬁl df%é%lje\%gt%tgl?v&{t g&h@goga%g‘m%é\ﬁ ‘p%t(l?/(l)ohl gh

Vi scosi t t % n) in

wat er We?éeﬁl(r%‘?éxfga%1 gdng]:) ?&Bﬁgﬁ%@}ﬁéﬁa&t r(t1 ﬁﬁ?ﬁz{m%{glr“ m Rﬁ“}h@%ﬁ 8nlgl(?)t 1315612 )0 245

f 14.53
of 20 R ALY sﬁ&%&zoat*%ét%i’“gqu. R b PR M ARRIRERR £ U o™
0. 025 gr %%185 %{%e Sibo 1&8&6?05‘@0%%'858 (ﬁ)q)ed'gmn\g/ere added. Ensure m ni nal

air ent rapnen I on duri ng m Xin final viscous m xture was

then_degassedjDeg vaGu SQ&%?%H‘HA% sutftcewa%agf;fm@uﬂ%t{% 5 Gf N S

Vi scous m xture was now rea

coat i o g d%Xh%ﬂgi%QQﬁ&‘Swe Ine%g;?gn R PR RACSIL S S 8agELACd el ow

The 'l m°C8at] dryi ng £8°Cast the

{ermer at GRES apead G Véﬁlgﬁﬁ RRlL AR aboi rséoeﬂlﬁ%&%gfeﬁ%? aBR etfc S
hi ck th b h f |
[ KneSSp et dfRfie 350 bl Wgnh%agéﬁ %%EPF@%W?%‘%”Q% | ool ease

subl i ngua | icati d ust t he ronet er di.al . The degassed

vi scous Mﬁﬁf@wge%ahﬁ‘%h ot 6 et o B BBt R a0 e
section of retched.rel ease |inet that led ti 10 to forma
Srpot - f IOl if Hiecora Yﬂ%ﬁmﬁpozﬁfaatute%ﬁﬁt e DGR " over

t he coati sol utlo whi ch woul d d the sol ution n o forma

uni £ 9o eﬁgttaégenfl?qsm o Dl S (R bt e e awbet i s

i mredi at e nto the dryin nt . of. t e nachi ne set at 800C.
Depend néil%t‘?‘%gql et et e s 0 oy e R bR i A OH B8 EAREET 19 o £ or
buccal BI ication, drying tine at 15 800C was about 20 minutes. The 0.2 nm
t hi cknes @PPHY 1o PBRtEb] i ngual application, drying time would be double or
around 40 mnutes. The dried filns were then die-cut into 5 cn? size wth
both 0.1 and @hkknnthe bhhtki®scal ThRpbsitigeliedfiln Andwaill ifilsn peafebatly cnwoul d

wei gh around 50 ng with 5 ng rizatriptan benzoate. The targeted 0.2 nm

film theosais cﬁlec‘di‘ﬂnwé@bgofﬁ)ﬁbﬁlénﬁﬁ)&e?@in@l AR Frdhabdut % bz at ri pt an
benzoate. Exanple 2 A PVP/ inate Film4:1 1.20 grans of 20%

pol ygbny lwasghtab bﬂ&ﬁQ5§/J%§RNé‘{§HL ofthd¥iim ImBrelpréfe¥abl®bdaid fAl@betainsand 3. 0 gr ams
of 2.0% high viscosity sodium al gi nate (Kelvis, viscosity= 760 cps @ 1%

sol uti on)abbdlp¥ivh @hhifeeidAx Sdlowht ofifrdrl Gb&@ 194 b@ﬂe‘%’ﬁﬁtdﬁboﬁ@id‘% bW th m xing
t hese, 0.245 grans of above "base sol ution" 3 gramrizatriptan
benzoat e WlshtoBtariiaf. rizatriptan benzoate is equi valent to 10 ng
rizatriptan base), and 0.025 gram of aspartane, as t ast e- maski ng agent,

were added. Ensure mnimal air entrapnent in soI utign during m xing.
The final vistOis th?Qhat%a%agcalwewpaegagéwqb%t e‘elﬁtrpr@?e%lgr until it
was air bubble free. This viscqus m xture_was now ready for_ wet casting
into fil EENBMYTDSCERHRINAAGATHE 2RaaKuné of fram ok flédw veightdr abpBtedur e
was as descri bed above. The targeted 0.1 mmfilmeach 5 cn2 woul d
wei gh around 50 mg with 5 ng 10 rizatnd ptan benzoate. The targeted 0.2 mm
film the same 5 cn2 woul d weigh 100 ng and contain 10 ng rizatriptan
benzoate. Exanple 2 B PVP/alginate Film5:1 15 1.50 granms of 20%

pol yvi nyl pyrrol i done (PVP K9o, MW= 1.0-1.5 x 106) in water, and 3.0 grans
of 2.0% high viscosity sodium al ginate (Kelvis, viscosity= 760 cps @ 1%
solution) in water were mxed until the solution was uniform Wth m xing

t hese, 0.245 granms of above "base solution", 0.0513 gramrizatriptan
benzoate (14.53 ng of rizatriptan benzoate is equivalent to 10 ng
rizatriptan base), and 0 025 gram of 20 aspartarre as. taste ITB.SkI ng agent



The dried filns were then die-cut into 5 cnR size with both 0.1 and 0.2 mm
t hi ckness. The targeted 0.1 mmfilmeach 5 cn2woul d wei gh around 50 ng with
5 ng rizavoipteaw2dsenzoate. The targeted 0.2 mm film th@CTarse008/062726 woul d
wei gh 100 nmg and contain 10 ng rizatriptan benzoate. 5 Exanple 3

PVP/ al ginate Film 2:1 0.80 grans of 20% PVP K90 in water and 4.0 grans of
2.0% Kelvis in water were 10 m xed together. Wiile still mxing, 0.245 gram

of the " %S@bwaéh{ 8fthe t&h1O5hdropAMRabEahld tRbRD cARRFQALBs@ploR- 025 grams of
aspartame were added. The resulting viscous mxture was then degassed in a

vacuum cRaRBeler #hh hmblinVESréth abB4Iol By IveB@t {PIbdds 85% B f\/\ieggﬁt%@ﬂ{ei ng. The
filmfabrication procedure was the sane as above Exarrp?fe . 15 Exanple 4
PVP/ al gi nagje; Fil m1:1 0.60 grams 20% PVP K90 in water and 6.0 grams of 2.0%
Kelvis in water were first m xed together and then with 0.245 gram of "base

sol ution", O. 0513xtgr amrizatriptan 20 benzoate and 0.025 grans of
aspartame. Th¥handhepeasgpacentica gompesitionis # Bavwl sAutainsypalseEPtio a vacuum
chamber until it was bubble free for filmcasting. The filmfabrication

pr ocedur Enfiagcer mearsameuagofafm@bﬂ%ﬁrp%@yzvelﬂéﬁpg@ﬂm%bmm@ﬁthat e Film
1:2 0.40 grams 20% PVP K90 in water and 8.0 granms of 2.0%Kelvis in water
were firdiquif-xed together and then with 0.2450 gram of "base sol ution",
0.0513 gramrizatriptan benzoate and 0.0250 grans of aspartane. The m xture

was m xed untiph cdtHSIRUTERAG &ﬁ%ﬁiﬁ%sé%% Brif@IUERIE RAIRST thiptid of T Was
bubble free for filmcasting. 5 The fiTlmfabrication procedure was the sane

as above exaimi gylgolimlp%lﬁng}épaﬁﬁ:ngierlﬁ&ﬁe FolyMedic %iQt&Qis%&H‘aBButzo"d/o PVP

K90 in watér an O grans of 2% Kelvis in water were first 10 m xe
L

t oget her i | i Q- : j.zatriptan
benzoat e SSir:% %BEQSWQFQ%Q e%ﬁ%a(gggﬁngpngﬁﬁféh gb]jfedgn 22 }gglgl}r(?ﬁlt% 3{? gbm&itchen used
teNBe d}_sggljl_lftibh Wh

f f.inl i i ]
EonmiPe STEE e dISSIE bR Tl S the i M QRS Bite HIPrR MesBRUBROVE 160
MM 337 . 114 0 i j i | gi t
(Mnuool TR todtlslhe 8t by thelaor St SR oo S 1 PSED,
ddi ti 0 . ian", j i pt b t
ond 0. opafimted S TR, TIAR fisSPhb, Ao rel Sl o AR P 20 PO 50°
film castd'e

ool 1 NG 1, B SRR R GO 5,

al ginate (MAE44, 000
- 54,000) 1 . %, | LBA in water were first
m xed togsgt)ﬁ%%ﬁﬁ %‘ﬁi g{%&/gée ?%%rt%v%é%ly tékéa%ar%%%ﬁ?%lh of 0.245 gram "base
solution”, 0.0513 gramrizatriptan benzoate and 0. 025 grans of aspartane.
The dagadsbl: mFHmUClracsristae Disssbdiohor fil m casting. The filmfabrication
procedure was the sane as above Exanple 2. 5Exanple 9 PVP/al ginate 8z HEC

Fi l m 1: 1 Sanfile Goden of 20% PVP K90 in wdter,| 0.D5 gransEof 8% Manugel LBA in
wat er, andRati0 ofir aps @t1 2% hi gl vi scogiy hydnaxyet hylieel | ul ose (Natrosol
250H) i n PNR/elgingge € first mxing together until it |fornmed @& uniform
sol ution. HRResgwas|falthbwed ymirhe| 1@ mddi {i epmdht h 86 xiing | 0. 245 gram "base
sol ution",diésoB8d8 gramri zatriptan|benzoate and 0. 025 grang of aspartane.
The degasgae(Wickdlure was then used|for filmcasting. The filmfabrication
procedurle wascri)e sane as above Exanple 2. |15Exanple 10
Average 3.5min | 4.5min 7 min 14 min 17 min
dissolving
time
(sublingual,
5 cm?)

The procedure for preparing the films of table 1 is described in Examples 1 and

2. The ratio of PVP to polymeric alginate was adjusted by the techniques illustrated

14



H gh MW PEG /al ginate 8z HEC Film 2.0 grans of 4% pol yet hyl ene gl ycol

(Pol yox WSBR 205, MA£600000) in water, 2.7 granms of 2% Natrosol 25011 in
wat er andw@.28B/ge@ss of 8% Manugel LBA in water were m PEu/USG0M/0627215 gr am
"base solution", 0.0513 gramrizatriptan benzoate and 20 0. 025 gram of
aspartame. The degassed m xture was then used for filmcasting. The film
fabrication procedure was the sane as above Exanple 2. Exanple ii

HPMC/ PVP/iAlEghingled oFb A B.. MamRhing YoM A%y 5}3@5 1@%&1}/&&1@ halRse
(Met hocel1 Ki no? M?\i in wa:)’?grg,g 0.5 glrngms of ZO%BK 0 :X in vvatear and 0.5

gram of G MadiitaakinkRAaltdrdalifdd i&‘i’%‘h%qoﬁ'béﬁ?s%o‘l‘dﬂdﬁ £hd2de o2 Matbags, sol ution”,
0.0513 gramri zatri ptan benzoate and 0. 025 gram of aspartanme. The degassed

m xture RQudingRhésedniRbutidallPab@drtdgRet add $bsblptBredtARrdrsatde@ Procedur e
was the same as above Exanple 2. Exanple 12 HPMJ PVP/ al ginate Film 0. 66

gram of @8@%%&9&&%@@17&@&%%'iﬁ@édﬂ&%@ thded G ¢his KbR@onMN in water, 0.60
granms of 20% K90 PVP I n water and 1.00 gram of 8% Manugel LBA in water 10

were gixed w trﬁ%gre%’?é Iﬂélgt?ﬁlé{rb@éght;&ngﬂé L%ﬁlg'éiggg%gg%@o%m gﬂeét%fr Wilppan

]lcoenz]?alte and 0.025 gram aspart am m xt ufe was theg used
Ef:énpi o el e s o e RGP I e, TR spRa T BRIEyRE Sbove |
e o PR L 6 L HARS HERARE LKoo M Roltah e it o
W th 0.24p Pg?%d'@ﬁ’g‘% nnz&ls(':méméiéhtootgag;}%o%r(f’a'ﬁoﬁlk.zE}(%Ijﬁgltﬁ@coggﬂﬁggtl)@Pand 20

0.025 gram aspartan he degass mxture was use or film
rosul 18" it} OFFERFFL R0 RRAREIMETE K35 110 JAERS GRS EHPB. ot ey
i cRRosao G optgialione, A RE A s e PRl e om e B send R 0, &
o nki n AibB iR etre Tnghes balleelod PEa TR Bttt B s BB o e 1
m Theaoaraps e EhPen iR A8 IREAH RS G BB aest s shown
i n B anPeLE g v B R BRS PP BT g R B o1 nge
nD|1: ?]S glsuts Ig%e?@%‘oﬁ?}ﬁ%%g%;@sﬁgg a |4Ff0§0 ﬁalltlonSs b6eing ’§1e %%?ycgi%fefeinlcgbgtwrgerq 56 sec 15
15 the two formulations.
In fact, as the ratio of polymeric alginate to polyvinyl pyrrolidone in the
polymeric mixture is increased the release time from the film that is formed will also
increase. By varying the molecular weight of polyvinyl pyrrolidone and the ratio of
the polyvinyl pyrrolidone to the polymeric alginate one can obtain a release time of
20 from about 1 minute to about 1 hour or longer.
Additional polymers may be incorporated into the matrix as release
controlling additives. Suitable additional polymers may be selected from the group
comprising hydroxy propyl methyl cellulose, hydroxy ethyl cellulose, hydroxy propyl
cellulose and polyethylene glycol and like polymers. Preferably, hydroxy

25 ethylcellulose can be used to decrease film hydrophilicity and increase dissolution

15



31 sec 26 min 36 sec 11 min 15 sec 8 mn 44 sec Sublingual Film6 mn 66
sec VA 13 min 21 sec 14 mn 34 sec 16 mn 58 sec 9 mn 53 sec 6 mn 34 sec
Dried filwoappamesssance |ight tan, translucent |ight tamrCTiusanoios277€ent
light tan, translu- cent light tan, translu- cent Opaque translu- cent
transl ucen

time to over 25 minutes for both buccal and sublingual applications. Hydroxy propyl

methylcellulose can be also included to decrease film hydrophilicity and at the same

time to decrease dissolution time to the range of 1-5 minutes. Formulations
illustrating the release controlling effect of additional polymers are found in
5 Examples 9 to 13.

1. The unit dosage form may contain known pharmaceutically acceptable
additives, flavoring agents, surfactants and adjuvants. Conventional plasticizers
such as glycerol may also be present in amounts up to about 40%. Specifically
examples of release-controlling additives such as hydroxypropyl methylcellulose,

10 hydroxypropyl cellulose, and hydroxy ethyl cellulose can be added. Conventional
flavors such as peppermint oil, sugar or other natural and artificial sweeteners
and natural and artificial flavors may be present in the same form of composition
of this invention. These additives, flavoring agents, sweeteners, plasticizers,
surfactants and adjuvants may be incorporated into the film by adding to or

15 mixing them into the aqueous solution which is used to form the film. Generally
it is desired that these agents are present in the amount of from about 0.1% to
about 20%. The controlled release matrix may contains one or more absorption
enhancers present in an amount of from about 0.1% to about 20% based upon the
weight of the dosage unit which may be a film or tablet preferably from about 1%

20 to about 20%.

When the unit dosage form further comprising a nonionic surfactant, the combined
nonionic surfactant and sucrose fatty acid ester have a combined HLB of about 8 to

about 17.

16



t 10 15 Exanple 9 10 11 12 13 Buccal 5 mn 23 sec 2 min 35 sec 5 mn 10
sec 2 mn 25 sec 2 mn 12 sec Sublingual 4 mn 14 sec 2 mn 55 sec 3 mn 15
sec 2 m rwOQoraw2688m n 55 sec Dried fil mappearance trameriuseonw/os27a6ns!| ucent
translucent, light straw, translucent, light straw translucent. |ight straw
The foll ow ng are manufacturing nethods of orally disintegrating tablets
(ODT). 20 Method A (Exanples 14, 15, 16, 17, 19, 20, 21 and 22.) 36 1.

Di ssol ve 89 sygg 9siRl &gl @fut hﬂa&gk féreh éfitms)ma&ql&gcaﬁ%nﬁﬁﬁe@% @ﬁndﬂe% (S-570)
wi th 20mL i sopropyl al cohol in water bath at 60C. Then mx with 5g Tween-80

and i g SpaRd8fred watesollhR p%aﬁga&hﬁeﬁry Rkive Afht! As RERPEEBI thedetmW th above
solution to becone Sol ution
“effective amount” des1gnates the amount of drug or pharmaceutical agent that
produces the desired biological or medical response of a patient. In accordance with
5 this invention depending upon the pharmaceutical agent that is administered and the
desired biological or medical response of a patient desired by the physician, the
effective amount will vary. In general, the amount of a pharmaceutically active agent
conventionally administered in other unit dosage forms can be used and
administered by the unit dosage form of this invention. The dose of
10 pharmaceutically active agent may be adjusted to take into account differences in
absorption due to the different route of administration. The term “selective” as used
herein is means that a major portion of the pharmaceutical agent administered
passes through the mucosal membranes of the mouth rather than through the
gastrointestinal tract.
15 The preferred pharmaceutical agent for use in the oral unit dosage form of this
invention is an agent for treatment or prevention of migraine headaches in a patient.
The amount which is presented in the dosage form of this invention should be that
amount which is effective for treating or preventing a migraine headache. Any
conventional water soluble pharmaceutical agent for use for treatment or prevention
20 of migraine headaches can be used in the amounts that they are conventionally used
in other oral dosage forms. The preferred migraine agents for use in the oral unit
dosage form of this invention are triptans and their pharmaceutically acceptable salts
and rizatriptan, sumatriptan, zolmitriptan or their pharmaceutically acceptable salts

are preferred. These preferred agents are known agents for use in combating

17



3. Prepare PVP K30 solution by dissolving 5g with | oom deionized water 4.

M x 684g mannitol and 18og sucrose to becone Powder B 5. In a fludi zed- bed
gr anul at owp 28wemg688nt o Powder B with Sol uti on A and PVPPK3aiSs@bwosi’eens. 10

6. Continue to dry the resulting mxture in the fludi zed-bed granul ator for
20 mnutes until it is totally dried. Pass the dried granul ation through a
20 mesh screen. 7. Passage wog rizatriptan benzoate, CVM5-Na 5g, 0.5g

aspartQ”@ni@%n@ﬁea{ﬁ%iﬂ@sﬁé&ﬁ[}aﬁ@férwd%%ﬂﬁt R9izABFRas6F REN and then m x
themw th the above 15dry granul'es to yield the final granulation for

tabl et i Nghafnadda@icAlyl ALREREHIERGI, %ﬁk@f@ﬁ% the bBnRatdlald. at - faced punches to
make tablets each wei ghing 100 ng. thod B (Exanple 18) 20 1. Dissolve 8g

sucrose est er Thk Bhlt obatdbddddof A0 id@nibA OGRS SHarl E@Stéén {Qkpiibldh 2onl

i sopropyl alcohol in water bath at 60C. Then mx wt ween-80 and ig

Span- 80. : &ggg N I EPRK]E W) okt sol ution
to becom&%%lﬁ%ﬁé%l% i rgir%lggg?gm&/lgepmo S(E) u?{rg%degyﬁ‘%%yrs‘ascg%%ﬂﬁla 59 with

| oo 5dein9£uo§§§)e\ﬁ@{r§ﬁn oﬁgerﬁfeﬁﬂ@ﬁ@nﬁﬁﬁgrs{@@ M doPboraRd ihBPBe SR RIHILO become
S at er B 6. P

Powdeir” B 5. A sog ri I ptan benzoate to Po repare

| ati X Salitd : ' : 7. Th
prtel i TR o R R S
51.5-3 h [ '

Lo’ pr oparea§/ i) G LlepEh R e DARRARELF R LR R ' S5

SSpar, e AOAAMESATISBER 5.4 QUA B0, RS 28 SRR RS e

themw t ry granules. i ne equi pped

ol ot's SRR AP ORD P Bty bu SRR %ﬁé@%ﬂé@%%?@iﬁ%{ﬁ? i 4 (ons
(fntst e dal ssolution

or b, B TS5 R OE LG PP EHLER Al 0L Py

ti mes, the S etely dissolved, in the oral
cavity f0|il %rkﬁecseetit E?lialaectcs. aﬁl Im&cats)élete%e,&gr.e dri ss%e\égdnie 1r15c %Shaer oral cavity
in | ess than 35 mnures %R)t g&conas* P t]na%?epeg gi ves ‘e GI%E6! ut i on

profile for t tabl ets using the offichal, USP, procedur i.ng .USP
bopar at usciselif St Tt BRI e G e G B RaRIRAG S ot ati on.
In USP apparatus 2 dissolution testin of. .the tablets .too nger than
5" nut oL P O M s R ptaR Witthn oty SidisPBr of Sickinkap BEheANST o
not 20 conplete i ssolved at, 30. mnutes. . Jn the USP tes t he percent is
ol ut i on A gl Sratdce B akdniRs e ahlstiatEs. SProhbrte eshSrfl sl ut i on.
WO 2010/ Q62688PCT/ US2009/ 062776, Tabl e, 4. Foyrnul ati on_of | | .
Di si ribegntth [ b | BEn B QiR LEd APt bt e ahp Fun et Sgkotihe Hiviasidg 21 22
Rizatrl ptegt%rsb (()afn s%lgraotsg will have an HLB of about 8 to about 16; preferably about 9 to about

16 and most preferably about 9.5 to about 16. The preferred fatty acid esters of

sucrose are selected from the group consisting of sucrose stearate, sucrose palmitate,

sucrose laurate, sucrose behenate, sucrose oleate and sucrose erucate. Table 2 lists

20 the HLB values for fatty acid esters of sucrose and the monoester content.

Table 2. HLB Value of Fatty Acid Esters of Sucrose

_ ESTER  TradeName HLB value Mono ester content
 Sucrose stearate {S-070 <1 <1%;
’\‘ isa70 1 1%
S-270 , 2 10%
s30 3 20%




10 10 10 10 10 10 10 20 10 S-1170 0.4 0 0.8 0.8 0.8 0.8 0.8 1.6 S-570 0.2
0.30.30.30.30.30.6 Tween 80 10.3 0.50.50.50.50.5
WO 2010/062688 PCT/US2009/062776

""""""""""""""""""""""""" S370Fne . 8 2%
S-570 30%
S-770 40%
$-970 .
D-1809 9 50%
S-1170 .
CRCICI b I %
S-1570 .
pets ™ o
S-1670 .
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, pst6 ™
P70 L5 I 1%
; P-1570
Sucrose palmitate {D-1615 15 70%
: P-1670 .
D-1616 16 80%
L-195 1 1%
5 L-595 : 30%
~ Sucrose laurate )y wa_1570 . 15, 70%!
'“' L-1695 : ,
D-1216 16 80%
Sucrose B-370 o
behenate g 3 20%
0-170 1 1%
i Sucrose oleate . , i
e OWASTO s 1 70%;
: ER-190 0%
i Sucrose erucate i
{ER-290 2 2%!
. Sucrose ester of |POS-135 1 00/§
- mixed fatty acids °3

The hydrophilic-lipophilic balance (HLB) of a surfactant is a measure of the
degree to which it is hydrophilic or lipophilic, determined by calculating values for
5 the different regions of the molecule, as described by W. C. Griffin "Classification of
Surface-Active Agents by 'HLB," Journal of the Society of Cosmetic Chemists 1
(1949): 311. and W. C. Griffin "Calculation of HLB Values of Non-Ionic Surfactants,"”
Journal of the Society of Cosmetic Chemists 5 (1954): 259. Other methods have been

suggested, notably by J.T. Davies "A quantitative kinetic theory of emulsion type, I.

19



1 Span 80 0.7 0.05 0.1 0.10.10.10.20.2d4dnger oil 0.25 0.25 0.25 0.25
0.25 0.25 0.25 0.5 Aspartane 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.08
Pepper m nwoanio/@2a88 0. 10 0.10 0.10 0.10 PCT/US2009/062776

Physical chemistry of the emulsifying agent," Gas/Liquid and Liquid/Liquid
Interface. Proceedings of the International Congress of Surface Activity (1957): 426~

438. All three references are incorporated herein by reference.

The HLB for a combination of components with differing HLB value is by the

5 following formula:

n

2 (HixA)
i=1
HLB for a combination of components =

10

2 (A)

=1
where H; is the HLB value of individual component and A; is the amount of
15 individual component.
The matrix of a preferred embodiment may further comprise a nonionic
surfactant. Preferred nonionic surfactants may be one or more of a polysorbate and

sorbitan fatty acid ester.

The polysorbate useful in the present invention is selected from the group
20 consisting of polyoxyethylene (20) sorbitan monolaurate, polyoxyethylene (20)
sorbitan monopalmitate, polyoxyethylene (20) sorbitan and polyoxyethylene (20)

sorbitan monooleate.

The sorbitan fatty acid ester useful in the present invention is selected from
the group consisting of sorbitan monolaurate, sorbitan monopalmitate, sorbitan

25 monostearate, sorbitan tristearate and sorbitan monooleate.

20



0.10 0.10 0.2 CMC-Na 0.50 0.50 0.50 0.50 0.50 0.50 0.50 0.50 0.50 PVP K30
0.50 0.50 0.50 0.50 0.50 0.50 0.50 0.50 0.50 Mannitol/Sucrose (3:1) 86.41
87.26 88.W026104h2@6. 41 186.41 86.41 76.41 84.32 My St eararars@00s/062736 0.5 0.5

The matrix of this invention may further comprise a secondary absorption
enhancer selected from the group consisting of glycerol, ginger oil, cineole and
terpenes. Preferred terpines include limonene, cymene, pinene, pellandrene and the

like.

5 The oral unit dosage form of this invention is produced by forming an aqueous
solution of the matrix and polyvinyl pyrrolidone and the polymeric alginate. In
preparing the film, the aqueous solution containing polyvinyl pyrrolidone and
sodium alginate is mixed with pharmaceutically active ingredient, plasticizers and
pharmaceutically acceptable additives, flavoring agents, adjuvants. This mixture is

10 then cast into films by coating and drying generally using a coating and casting
machine. Any conventional means of casting the films by means of these machines
can be utilized in carrying out the procedure for forming the films. The aqueous
mixture containing the polyvinyl pyrrolidone, sodium alginate, pharmaceutically
active ingredient, plasticizers as well as certain desirable pharmaceutically acceptable

15 additives, flavoring agents, adjuvants is coated on a release liner such as a polyester
film. Any conventional release liner can be utilized for this purpose. Generally the
release liner has a silicone surface to facilitate release of the film after drying. After
the aqueous solution containing the polymeric mixture of polyvinyl pyrrolidone and
alginate polymer is coated on the surface of the release liner, the coated release liner

20 is heated to a temperature to dry the coated solution and allow the polyvinyl
pyrrolidone and the alginate form a polymeric film with the pharmaceutically active
agent dispersed therein, preferably uniformly dispersed therein. Generally drying
can take place at from about 60° to 80° C or higher depending on thickness of the

film desired. Drying time can range from 10 minutes for 4 hours. The drying and
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formation of polyvinyl pyrrolidone and sodium alginate polymer films can be carried
out by conventional means. Once the film is dried, the film is die-cut into standard
sizes and removed from the release liner to produce the oral unit dosage form.
Generally for the oral usage dosage in the form of the film has a surface area from
about 0.25 cm?2 to about 20 cm2 and a weight of about 1 mg to about 200 mg,
preferably from about 1 cm?2 to about 10 cm2 and a weight of about 10 mg to about

200 mg and a thickness of from about 0.1 mm to about 5 mm.

In preparing the orally disintegrating tablet, the fatty acid ester of sucrose is
dissolved in a solvent such as isopropyl alcohol at elevated temperature of about
60°C. Certain adjuvants such as flavoring agents, and nonionic surfactants are
added to the solution to form solution A. If to be included in the tablet release
controlling agents such as polyvinyl pyrrolidone (PVP) and alginate salt is prepared
by dissolving in water. Fillers and sweeteners such as mannitol and sucrose are
blended to become a powder B. In a fluidized-bed granulator, powder B is sprayed
with solution A and the optional PVP:alginate solution. The mixture is dried until
completely dry. The mixture is then passed through a 20 mesh screen or similar
process to produce a granulation. This granulated PVP is combined with
pharmaceutically active agent, preferably a triptan and additional dry ingredients
such as the additional polymers, sweetener, lubricant which have a particle size
equivalent to being passed through a 60 mesh screen to form the final granulation
for tableting. Tablets of appropriate size and shape are then prepared by techniques
well know in the pharmaceutical arts. The formation of tablets that rapidly dissolve

in the oral cavity is known in the art. Such tablets have, for example, been described
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017 1.7 1.7 1.7 1.7 3.4 Surfactant system HLB 10.59 10.72 --- 10.72 10.72
10.72 10.72 10.72 10.72 WD 2010/ 062688PCT/ US2009/ 062776 Tabl e 5.

Di ssol ut iwo 2vioms2ds8 oral cavity of ODT Exanple 14 15 16PCT/UB300286206 21 22
Oral dissolve tine (approx. mn) 3 mn 06 sec 3 mn 23 sec 3 mn

in US 7,431,942; 5,464,632; and 5,026560 which are incorporated herein by
reference.
Liquid dosage forms are prepared by dissolving the active agent and
absorption enhancer in water. This liquid dosage form contains an effective amount
5 of the pharmaceutically active agent dissolved therein. This liquid dosage form
further comprises one or more fatty acid esters of sucrose as absorption enhancer
having a combined HLB of about 8 to about 16; preferably about 9 to about 16 and
more preferably about 9.5 to about 16. Conventional flavorants such as peppermint
oil, natural and artificial flavorants, sugar or other natural and artificial sweeteners
10 may be present in the same form of composition of this invention. These additives,
flavoring agents, plasticizers and adjuvants may be incorporated into the liquid
dosage form by adding to or mixing them into the aqueous solution. Small amounts
of alcohol may be helpful in achieving solution of these components. Generally it is
desired that these agents are present in the amount of from about 0.1% to about 20%.
15 Flavorant is defined as a substance that gives another substance flavor, altering the
characteristics of the solute, causing it to become sweet, sour, tangy, etc. There are
three principal types of flavorings used in foods and useful in this invention, under

definitions agreed in the E.U. and Australia:

Natural flavouring substances: Flavouring substances obtained from plant or
20 animal raw materials, by physical, microbiological or enzymatic processes. They can
be either used in their natural state or processed for human consumption, but cannot

contain any nature-identical or artificial flavouring substances.

. Nature-identical flavouring substances: Flavouring substances that are

obtained by synthesis or isolated through chemical processes, which are chemically
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identical to flavouring substances naturally present in products intended for human

consumption. They cannot contain any artificial flavouring substances.

. Artificial flavouring substances: Flavouring substances not identified in a
natural product intended for human consumption, whether or not the product is

5  processed.

Other active agents or medicaments that would benefit from absorption in the

oral cavity, in particular sublingual administration, may be included in the
present invention. By the terms "active agent" the present invention refers to a
compound that has a desired therapeutic or physiological effect once ingested

10 and/or metabolized. The therapeutic effect may be one which provides the
physical relief from a malady (e.g., diminishes pain, acid reflux or other
discomfort), has an effect on the brain chemistry of molecules that determine
mood and behavior. Of course these are just examples of what is intended by
therapeutic effect. Those of skill in the art will readily recognize that a particular

15 agent has or is associated with a given therapeutic effect.

The active agent may be any agent that is traditionally used as a medicament
and lends itself to being administered through the oral cavity. Such active agents
may be vitamins, chemotherapeutics; antimycotics; oral contraceptives, nicotine

20 or nicotine replacement agents, analgesics, muscle relaxants, antihistamines,
decongestants, anesthetics, antitussives, diuretics, anti-inflammatories,
antibiotics, antivirals, psychotherapeutic agents, anti-diabetic agents, sexual

dysfunction agents and cardiovascular agents.
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The following classes of drugs and non-limiting examples and their
corresponding salts are applicable for delivery using an orally dissolving film,
particular those which can benefit from a fast onset time or have a low oral

bioavailability including:

5 ¢ Smoking cessation drugs:

- Nicotine, nicotine polacrilex, nicotine bitartrate, hydrochloride and
nicotine citrate, nicotine maleate or mixtures thereof other salts nicotine
replacement agents

e Narcotic analgesics:
10 - Fentanyl, hydromorphone, morphine, sufentanyl, methadone,
buprenorphine
e Anesthetic:
- Lidocaine (xylocaine), provacaine, benzocaine,
e Antitussives (OTC handbook for cough, cold, asthma):
15 - Hexylrescinol, dextromorphine,
¢ Nonnarcotic analgesics such as the nonsteroidal anti-inflammatory agents

(NSAIDS):

- Acetaminophen, Ibuprofen, ketoprofen, indomethacin, aspirin (low dose
for cardiovascular) ,naproxen sodium, ketorolac, diclofenac, meloxicam,

20 peroxicam,
e Erectile dysfunction:
- Sildenafil, tadafil, vardenafil

e Female sexual dysfunction
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87.17 96.17 117.80 76.63 67.39 82.64 30 78.94 81.58 81.29 91.93 94.08
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f ormul at iwox0@eEm8h of the sol utions described in Tabl @CT/Uses00/06379€n to a
group of six adults by the protocol given in Table 8. Blood | evels of
rizatriptan were neasured a selected intervals by a liquid chromatographic
mass spectroscopy procedure. Sanples Mam, M50 and M3033 did not contain
fatty acid ester N&%@A contained 0.7 %fatty acid esters of
sucrose having ﬁlggf%@g%gﬁ%ro 1?1371. 20 MX033B contained 0.7 %fatty acid
esters of sucr, %ﬁﬁisparh’fnn% &lgsonrpdgﬁedr HLB of 10.71. M3033C contained 0.7 %
fatty acid esters of ST ose Havi ngg\éf conbi ned HLB of 9.36 and al so

cont ai ned surfactants Spap.80 and Tween 8Q as | ] . as, gi.nger oil which

i nherent |y cont Lieagiinetiahloa chlorgicivdne E.C\fBCLlorphenméma%p@ll%%t ai ned
in Table 9 and graphically jlluystrated in Figures 1 and 2, denonstrate that
the concentrat i csf?x Pdﬁprzréltemramgw malegiea depprpaipheRiFERINeIPeHAte qui d dosage
forms containing rizatriptan and one or nore fatty acid esters of sucrose
havi ng a combi nédParByeranipe gitrage1dphgydyerapgine A& adoxylangne sueginatet he same
anount of rizatriptan as active ingredient and identical doses of each was
adni ni stered. Trbenmgmine iwrgater Pharramipe Myriemys mealagstrivoplidine 3d. M033C
conpared to the control M3033 (no absorption enhanser) and M3033A (Wth
absor pti on enharberzyiaiging Al gewpstirefymaratene post dose to maxi num bl ood
concentration of rizatriptan (Tmax) is much shorter for 10M3033C than for
M3033 and Myo88mgh: Area under the curve (AUC) values for the invention

sol uti ons M333B and M3033C are nuch larger that those of M333 and M3033A.
Area under the Qdémbol, eimphore dextyemeethopsisant HBAguMERSM, asdkite i S
significantly greater than the AUC for Md oo (no absorption enhanser) which
cont abns three tphaeshdtheodemynt of rizatriptan 15than the inventive
conpositions. The AUC for the tablets (table 9) for the conmercial ODTs and
t he swol | abl eReghil8bry Bisb®iess t han the inventive formula M5 033A abd M3033B.
This is particularly remarkable in that the rizatriptan base dose for the

£ 0s o oF Bkt RATBHUAL B [P dSfal ol HELAT BN 0OIB 1

rel easing activeyggent over a period of time resulted in higher peak and
AUC pl asna | evel's. "The preferred nethod of admi nistering active agent woul d
be with rel ease er a period of tine. A preferred nethod of treatnent

rel eases the §8rﬁei013503 ent over a period of tinme fromabout 0.25 mnutes to
about 15 mnutes. A npre prefer r)fe@gO et g}%d of treatnent rel eases 25t he

acti Ve agent Gvé}enéoﬁﬁ&q’wnéh(’lt‘il R ANERYut 0.5 minutes to about 10
mnutes. It is believed that at |east a fraction of 1%to 80% or greater of
the drug (PL) Respiggdpinddiserletss and absorbed by the oral nucosa and absor bed
systemcally and a second fraction of greater than 1% to 80%is delivered
to - Ephedrine

- Heartburn and Dyspepsia:
- Cimetidine, nizatidine, famotidine, ranitidine, omeprazole
20 ¢ Antiemetics:

- Granisetron, ondansetron, etc. AZ-001, AZ-004, Levadex, Zelrix, VR-147,
ROX-828, COL-144, BF-1, diphenhydramine, scopolamine, and the like

e Sleep aids:
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and absorbed al ong the continuous | ength of the esophagus and
5gastrointestinal tract (G T). Wiere the first fraction (FI) results in a
rapi d onswo 20fo/@meds8on and i nproved bioavail ability. WheP€TiUuseowacnel
fraction (F2) results in a |longer duration of action and inproved

bi oavail ability. Wiere the conbined FI and F2 results in inproved

bi oavailability as seen in the studies. 10 15 20 25 WO

& oup A Gr o S@%@ﬁ%%@gmawm R e 7

MDI3B BX 28 MORRGahiG, SehANfiSreptnds ulth B R AR (PIoRBA A PR s O 2- O

(Dalmane), Temazepam (Restoril), Triazolam (Halcion), Ramelteon

(Rozerem)

5 e Diarrhea:
- Loperamide, digestive enzymes (lactase) bismuth subsalicylate
e Oral Hygiene:
- Cetylpyridinum chloride, domiphen, thymol, eucalyptol, methyl salicylate,
menthol, stannous fluoride, sodium fluoride, benzocaine, phenol,
10 docosanol
e Antagonists of CGRP receptors as described un US patent 7,534,784
incorporated in its entirety herein by reference.
e Migrane treatment: triptans/ CGRP
- Rizatriptan, zomitriptan,

15 - Telcagapant, BIBN4096 (Olcegepant)

Other drugs where a convenience of dosing without the need for liquids to enhance

compliance can benefit from delivery in an orally dissolving film such as:

e Drugs for hormone replacement
- Estradiol, testosterone

20 e Alzheimer’s disease: cholinergics/cholinesterase inhibitors

Donezapil, galantamine, rivastigmine,tacrin, memantine, etc. and their salts
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Caffeine salt compounds such as caffeine citrate, caffeine sodium benzoate,
caffeine sodium salicylate, which may be more water soluble and less bitter than
caffeine, may also benefit from delivery in an orally dissolving film or ODT of the
present invention.

The following examples describe embodiments of the present invention is

more detail.

In the Examples, the following are definition of the ingredients used.

Polyvinyl pyrrolidone (PVP) Kgo: M. W. = 1000000-1500000

K60: M. W. = 337000

K30: M. W. = 44,000 — 54,000

The average molecular weight of soluble polyvinylpyrrolidone (PVP) is expressed in
terms of K-value in the pharmacopoeias valid in Europe, Japan and USA. It is
calculated from the relative viscosity in water and always forms a part of the
commercial name.
Kelvis: Sodium alginate with high viscosity (760 CPS @ 1% solution), M.W=
134,640
Methocel K100 (LV): Hydroxypropyl methylcellulose, MW = 26000
Methocel E4M: Hydroxypropyl methycellulose, MW = 93000
Natrosol 250H Hydroxyethylcellulose (HEC) is a high viscosity grade (1% solution,
1500-2500 cps).
Manugel LBA: Sodium alginate with low viscosity (10% solution, 500 cps),

M.W=15840
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Polyox WSR 205: High MW (M. W. = 600,000) Water Soluble Resin Polyethylene

Glycol

Example 1
5 Base Solution Preparation
To simplify the mixing operation, “base solution” was prepared by mixing 20 grams
isopropanol, as solubilizer, and 64 grams glycerol, as plasticizer, followed by the
addition of 6.4 grams of sucrose ester ( HLB 11), 2.4 grams sucrose ester (HLB 5), 4
gram Tween 80 and 0.8 grams Span 80, as permeation enhancers. The mixture was
10  heated gently to 45-50°C with mixing. While the solution was still warm, 0.2 gram of

ginger oil and 0.08 gram of peppermint oil, as flavors, were added and mixed until

uniform. Upon cooling to room temperature, a white opaque paste would form.

Example 2

15 PVP/alginate Film 3:1

0.90 grams of 20% polyvinylpyrrolidone (PVP Kgo, M.W.=1.0-1.5 X 106) in water,
and 3.0 grams of 2.0% high viscosity sodium alginate (Kelvis, viscosity= 760 cps @
1% solution) in water were mixed until the solution was uniform. With mixing these,
0.245 grams of above “base solution”, 0.0513 gram rizatriptan benzoate (14.53 mg of
20 Rizatriptan benzoate is equivalent to 10 mg rizatriptan base), and 0.025 gram of
aspartame, as taste-masking agent, were added. Ensure minimal air entrapment in
the solution during mixing. The final viscous mixture was then degassed in a vacuum

chamber until it was air bubble free. This viscous mixture was now ready for wet
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casting into films on the coating/drying machine. The film fabrication procedure is
described below.
The film coating/drying machine (Werner Mathis AG) was used to cast the films.
Depending on formula, the machine was first heated to a specific temperature
ranging between 40°-80°C or higher if needed. The wet film thickness, the gap
setting between the doctor knife and the top of release liner surface, was set at 1 mm
for buccal application and at 2 mm for sublingual application as adjusted by the
micrometer dial. The degassed viscous mixture was poured from the solution
container across the cross section of the stretched release liner that was pulled tightly
to form a smooth flat surface. When ready to coat, the knife was drawn slowly over
the coating solution which would spread the solution evenly to form a uniform
thickness film. The casted wet film on the release liner was immediately entered into
the drying compartment of the machine set at 80°C. Depending on dry film
thickness and its application, the 0.1 mm film for buccal application, drying time at
800°C was about 20 minutes. The 0.2 mm thickness film for sublingual application,
drying time would be double or around 40 minutes.
The dried films were then die-cut into 5 cm? size with both 0.1 and 0.2 mm thickness.
The targeted 0.1 mm film each 5 cm2would weigh around 50 mg with 5 mg
rizatriptan benzoate. The targeted 0.2 mm film, the same 5 cm2 would weigh 100
mg and contain 10 mg rizatriptan benzoate.

Example 2 A

PVP/alginate Film 4:1

1.20 grams of 20% polyvinylpyrrolidone (PVP Kgo, M.W.= 1.0-1.5 X 106) in water,

and 3.0 grams of 2.0% high viscosity sodium alginate (Kelvis, viscosity= 760 cps @

30



M350 M3033 0.025 m per every mnute 10 mn (1 ng/mn) 20 mn (0.5 ng/ mn)
30 mn (0.33 ng/ mMmn) B M30O33A M033B M033C 0.025 m per every mnute 30
mn (0. 33WOQH10/082688 Total rizatriptan base adm ni st eped/useoooacit’eubj ect
in mGoup A and Goup B of table 8 was 6.88 ng. WO

2010/ 062688PCT/ US2009/ 062776 Tabl e 9. Pharmacoki netic Paraneters Test

For mul a Phar macoki netic Paraneters (n=6 for solution, n=27 for oral) Cmax

(ng/ m)  Tiomeeldtivn) id vv)iter(v@rénﬁ@&.‘tﬁ thO I vhs MelforPa. OV{tAMiMInEhhdseS OUp A
MGL00 M3050 M3033 23.22 1.25 2.

0.245 grams of above “base solutlon , 0.0513 gram rizatriptan benzoate (14.53 mg of
rizatriptan benzoate is equivalent to 10 mg rizatriptan base), and 0.025 gram of
aspartame, as taste-masking agent, were added. Ensure minimal air entrapment in

5 the solution during mixing. The final viscous mixture was then degassed in a vacuum
chamber until it was air bubble free. This viscous mixture was now ready for wet
casting into films on the coating/drying machine. The film fabrication procedure was
as described above.

The targeted 0.1 mm film each 5 cm2 would weigh around 50 mg with 5 mg
10 rizatriptan benzoate. The targeted 0.2 mm film, the same 5 cm? would weigh 100

mg and contain 10 mg rizatriptan benzoate.

Example 2 B

PVP/alginate Film 5:1

15 1.50 grams of 20% polyvinylpyrrolidone (PVP Kgo, M.W.=1.0-1.5 X 106) in water,
and 3.0 grams of 2.0% high viscosity sodium alginate (Kelvis, viscosity= 760 cps @
1% solution) in water were mixed until the solution was uniform. With mixing these,
0.245 grams of above “base solution”, 0.0513 gram rizatriptan benzoate (14.53 mg of
rizatriptan benzoate is equivalent to 10 mg rizatriptan base), and 0.025 gram of

20 aspartame, as taste-masking agent, were added. Ensure minimal air entrapment in
the solution during mixing. The final viscous mixture was then degassed in a vacuum
chamber until it was air bubble free. This viscous mixture was now ready for wet
casting into films on the coating/drying machine. The film fabrication procedure is

as described above.
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The dried films were then die-cut into 5 cm?2 size with both 0.1 and 0.2 mm
thickness. The targeted 0.1 mm film each 5 cm2would weigh around 50 mg with 5
mg rizatriptan benzoate. The targeted 0.2 mm film, the same 5 cm2 would weigh

100 mg and contain 10 mg rizatriptan benzoate.

Example 3
PVP/alginate Film 2:1
0.80 grams of 20% PVP Kogo in water and 4.0 grams of 2.0% Kelvis in water were
10  mixed together. While still mixing, 0.245 gram of the “base solution”, 0.0513 gram
rizatriptan benzoate and 0.025 grams of aspartame were added. The resulting
viscous mixture was then degassed in a vacuum chamber until it was air bubble free
for use in film casting. The film fabrication procedure was the same as above
Example 2.
15
Example 4
PVP/alginate Film 1:1
0.60 grams 20% PVP K9go in water and 6.0 grams of 2.0% Kelvis in water were first
mixed together and then with 0.245 gram of “base solution”, 0.0513 gram rizatriptan
20 benzoate and 0.025 grams of aspartame. The mixture was mixed until uniform and
degassed in a vacuum chamber until it was bubble free for film casting. The film

fabrication procedure was the same as above Example 2.

Example 5

25 PVP/alginate Film 1:2
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36.79 132.33 Oral * (10ng) ODTs Tabl et 20.94 1.58 N A 18.83 66. 13
27.29 0.84 N A 30.03 69.88 5* Adapted from Swan eta!, J din Pharnmaco
2006; 46:Wd2eW7B2688i ch i s i ncorporated herein by refer eRCEUS2009/062726

random zed, single-dose, three-period crossover, single-center study in
human desi gned to conpare the pharmacokinetic profiles of six (6) different
10 Rizatriptan ODF formul ati ons adm ni stered under the sublingual route.

Al the @i gﬁmsaédmvw&ﬁmrmat@f artd g%tﬁr:a@g 32 BENRAHMsEn LRt WAk eRdt to 10 ng
rizatriptan), while varying in their | m designs. A total of eighteen

(18) healfiyd {er e asd Ph&aChTh WS Bof Sahbb @dsd dM@idd o %t:,kgd ram] N€ SUDj ect's

were randomy assigned into either oup A or Group B, h nine (9)

subj ect s fAugRGH bgﬁﬂd& aﬂdb 835 & gimd msgmgrﬁe Hhedasing vpa%rm&@§ unflVery

subj ect recei'ved one e three (3) different R zatriptan ODF

pr ot ot yp%%foﬁ%aa'i‘iﬁ'd%ggs%ed ﬁ%é‘%ﬁnﬁ&a@%r 'ﬁ%ﬁﬁl‘ﬁ%s%bmrfre@feﬂﬂln&%‘tﬁ%eﬁ s, and
Exanpl e 32, Exanpl e 33 and Exanple 34 Goup B subjects. The sequence of

the thr e@“h(egf?lm ﬁhﬁ&ﬁtﬁﬁl _Fﬁﬂéed%'r%%s {’l@%aﬁ{e ﬁ%@% EfhrAgiedr dance with a

randoim zat 1 on sc e washout period between each dosing period was 72
hours. 20 Prior to dosing, all subjects were fasting over night or
for at least 8 hours, and were further fasting for additional 4 hours
post-dosing. Wthin 2 hours beforeg %ﬁﬁﬁé gours after the dosing, the study
subjects were refrained fromwater drinking. The subjects were required not

to take L.hing beverage or food at least 3 5 days prior to the
st udy angﬂ;dgkﬁgugﬁgﬁgh ire study perlod Standard neals were provided to

the sub E(\)C%é %I(S%y[g !)P&)é’ %P"@’%&fwﬂg? J?n[r;rig 9 rg ?Bf bg ﬁ{é?ﬂs \afater V\/Al‘é flﬂ zatriptan

ODF pr ot ot use in Were Wanuf act ur ed

%PSC??EE'?%%E%%%%%???% @#5%‘% e éééﬁﬁ% ég%%ﬁgé. R AReh el .
29, EX 3 31 4,
an%eglzocag% ilrll_:(i( § %%&eggagns oF%sPnHames%he &X agrgiln%e nzoa r%%as%enngﬁegnf) vere a

prepared 1 o) rlzatrlp equiva to 10 ng

rizatriptan) ation er, were at.ed to conpri se
G 11 or end IR ERIEARE fﬁﬁ&w oS re e Epris Shall SHeBER 0y <uppl v
sanpl es of Exanple 30, 15 Exanple 31, Exanple 32 and Exanple 33, which
consisted of lo%rizatriptan benzoate were prepared in two identical

sheets of the ODF filmin a size qQ per sheet or 10 cn? in total
(145my as the total meight) Exa §a§§) 4.5%rizatriptan benzoate) was

al so prquﬁggﬁ@p ) &i%lsheets of the CEF f|In1|n a size of 3.45cnR per
sheet™or @$W?8 tfoomy in weight). Exanple 34 (14.5% i zatriptan
benzoat e
) 0.46 gram of 35% PVP K60 (MW= 337,000) in water and 1.0 grams of 8% low
viscosity sodium alginate (Manugel LBA) in water were first mixed together. This was
followed by the addition of 0.245 gram “base solution”, 0.0513 gram rizatriptan

benzoate and 0.025 grams of aspartame. The degassed mixture was then used for

20 film casting. The film fabrication procedure was the same as above Example 2.

Example 8
PVP K3o0/alginate Film 2:1
0.27 gram of 60% PVP K30 (MW=44,000 — 54,000) in water and 1.0 grams of 8%

25 Manugel LBA in water were first mixed together. This was followed by the addition of
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20 was made in one single sheet of the ODF filmin a size of 5cn2 (loong in
wei ght). The formul ati ng conpositions and sizes of the six (6) ODF

f or nul at iwoo0avmes26880wn i n Tables 10 and ii. Table 10. Fecwuisat0o6s7€f
Rizatriptan Orally Disintegrated Fil nms (ODFs) ODF Exanpl e 29 Exanple 30
Exanpl e 31 Targeted Film Size: ioong/6.9cmA 2 145ng/locm A 2 145ng/ |l ocm A
2 Ingredients ng ng ng Rizatriptan Benzoate 14.50 14.53 14.53 Pul |l ul an

69.29 10 y b : ulan
R o ooy AR $45 1 P08 QU DR 0, QAR AU Bl -

aspartame. The degassed mixture was then used for film casting. The film fabrication

procedure was the same as above Example 2.

5 Example 9
PVP/alginate & HEC Film 1:1
0.60 gram of 20% PVP Kgo in water, 0.75 grams of 8% Manugel LBA in water, and
3.0 grams of 2% high viscosity hydroxyethylcellulose (Natrosol 250H) in water were
first mixing together until it formed a uniform solution. This was followed by the
10 addition with mixing 0.245 gram “base solution”, 0.0513 gram rizatriptan benzoate
and 0.025 grams of aspartame. The degassed mixture was then used for film casting.

The film fabrication procedure was the same as above Example 2.

15 Example 10
High MW PEG /alginate & HEC Film
2.0 grams of 4% polyethylene glycol (Polyox WSR 205, MW=600000) in water, 2.7
grams of 2% Natrosol 250H in water and 1.35 grams of 8% Manugel LBA in water
were mixed with 0.245 gram “base solution”, 0.0513 gram rizatriptan benzoate and
20 0.025 gram of aspartame. The degassed mixture was then used for film casting. The

film fabrication procedure was the same as above Example 2.

Example 11

HPMC/PVP/alginate Film
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1.45 1.45 dycerol 8.00 11.62 11.62 S1170 4.00 4.36 4.36 Tween 80 2.00 2.18
2.18 Span 80 0.40 0.36 0.36 Peppermnt oil 0.30 0.44 0.44 Menthol 0.50 0.73
o FD &C Gvoenio#82¢380100 0. 0145 0. 0145 Fil m Wei ght (ng) POO/UG002462730 145. 30
Table ii. Formulations of Rizatriptan Orally Disintegrated Filns ODFExanpl e
32 Exanpl e 33

1.66 gram of 6% hydroxypropyl methylcellulose (Methocel Kioo, MW) in water, 0.5
grams of 20% Kgo PVP in water and 0.5 gram of 8% Manugel LBA in water were
mixed with 0.245 gram “base solution”, 0.0513 gram rizatriptan benzoate and 0.025
gram of aspartame. The degassed mixture was then used for film casting. The film
5 fabrication procedure was the same as above Example 2.
Example 12
HPMC/PVP/alginate Film
0.66 gram of 6% hydroxypropyl methylcellulose (Methocel Kioo, MW) in water,
0.60 grams of 20% Kg9o PVP in water and 1.00 gram of 8% Manugel LBA in water
10  were mixed with 0.245 gram “base solution”, 0.0513 gram rizatriptan benzoate and
0.025 gram of aspartame. The degassed mixture was then used for film casting. The

film fabrication procedure was the same as above Example 2.

15 Example 13
HPMC/PVP/alginate Film
0.66 gram of 6% hydroxypropyl methylcellulose (Methocel Kioo, MW) in water,
0.80 grams of 20% Kgo PVP in water and 0.50 gram of 8% Manugel LBA in water
were mixed with 0.245 gram “base solution”, 0.0513 gram rizatriptan benzoate and
20 0.025 gram of aspartame. The degassed mixture was then used for film casting. The

film fabrication procedure was the same as above Example 2.

Results for Dissolution in Mouth for Examples 2-13

In-Vivo Retention Study using Oral Film
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Exanpl e 34 Targeted Film Size: 145ng/l ocnm2 145ng/ | ocnt 2 | oong/ 5¢cntt2
Ingredients ng ng ng Rizatriptan Benzoate 14.5 14.53 14.54 WO

2010/ 062686RCIV0e%3809/ 062776 Pul | ul an 108.9 0. 00 34. 25 potastodserT’gum 0. 73
0.00 0.00 PVP-K90 0.00 86.87 0.00 Na Al ginate (Manugel) 0.00 22.74 35.00
Sucralose ) 1.45 1.45 1.00 dycerol 11.62 11.62

2.5 cm? of film having a thickness of 0.02 cm was applied under the tongue to 6

healthy volunteers. Then, the retention time of film in the mouth without any

swallowing and drinking was measured.

Two sites applied were sublingual and buccal area in the mouth. Each site was used
5 for measuring the retention of individual film. The average dissolution time (in

minutes) of each Example was shown in the below table 3. Also, the appearance and

physical characteristics of films in Examples were also listed in the below table.

Table 3. Average Dissolution Time of Films

Example 2 3 4 5 6 7 8
Buccal 8 min 15 min 16 min 17 min 26 min 11 min 8 min
Film 56 sec 68 sec 33 sec 31 sec 36 sec 15 sec 44 sec
Sublingual 6 min N/A 13 min 14 min 16 min 9 min 6 min
Film 66 sec 21 sec 34 sec 58 sec 53 sec 34 sec
Dried film light tan, light tan, | lighttan, | lighttan, | Opaque | translu- | translucen
appear- translucent | translu- | translu- | translu- cent t
ance cent cent cent
10
15
Example 9 10 11 12 13
Buccal 5min 23 sec | 2min35sec | 5min10 sec | 2 min 25sec | 2 min 12 sec
Sublingual | 4 min14sec | 2min55sec | 3min15sec | 2 min 10 sec | 1 min 55 sec
Dried film translucent | translucent | translucent, | translucent, | translucent.
appearance light straw, | light straw | light straw
The following are manufacturing methods of orally disintegrating tablets (ODT).
20 Method A (Examples 14, 15, 16, 17, 19, 20, 21 and 22.)
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8.00 Sii70 4.36 4.36 4.00 Tween 80 2.18 2.18 2.00 Span 80 0.36 0.36 0.40
Peppermint oil 0.44 0.44 0.30 Menthol 0.73 0.73 0.50 FD & Green #3 0.0145
0. 0145 0.W0 2pidoseés8i ght (ng) 145.3 145. 30 100. 00 DosagecCans$20donbaretrati on
Al'l study sanples of the ODF prototypes were admnistered to the study

subj ects as single dose applications to the sublingual area. The ODF
sanples of 5 Exanples 29 to 33 were adm ni stered by stacking two sheets of

the ODF fii | DiskQO€BH S crofRRIIELBY (ST, dYahdapRtRRe 8stePAEBSI(5S,6) whaet .
Subj ect s 1adrrisni st e?edcr?he ODF subl(i ngual | y%\%i t hou? vvgt er, ge(m l7\/\/)ere not

al | owed f orom@at 85pdhinttédhdl W WhlePbANNRWOT. PREDHS: RItH 58 TRRVh BRI IElg the
dosing. During the drug adm nistration, all subjects were asked to exercise
their best &ff084 to keep the ODF filmremained under 10 the tongue and
avoid licking the film and not to swallow saliva until the filmwas

di ssol ved. el 996l oRaEPbi B AEkRRARTRCAB00E & 3B A5 HERIESHILABn Of

Bi ol ogi cal Sanples During each study period, 5 m of whole blood

sanpl gs werg collected at designated tinme: o (pre-dose), 15, 30 and 45
mnutés, 1, 1.33, 1.67, 2, 3, 4, 6, 8 and 12 5 hours after dosing. The
sanmplingti 1 s it Q)1 10 : mentioned tine
poi nts. é o%%pg}g%p}fpeggaé@ghgggyggég?&l%nggl‘@gl{l gg?lg% d%gﬁﬁ&g?%{%rr col |l ection.

Wthin 54m' wm@@g&ig%ﬁggwgﬁu&g& tlg)lb%ggmg@ﬁg,lggls]gmere centrifuged at

3, 000g for e resultant p ma sanpl es was separ at ed

into two Pofntzldglr’ﬂ&geﬁﬂf?d YRR RS s5:3Y nflb YOWaRPBSAH $51hA%n AS3APAR 4 he ot her

was st oré:’ un

solutions.

10 6. Continue to dry the resulting mixture in the fludized-bed granulator for 20
minutes until it is totally dried. Pass the dried granulation through a 20 mesh
screen.

7. Passage 100g rizatriptan benzoate, CMS-Na 5g, 0.5g aspartame and 5g

magnesium stearate through 60 mesh screen and then mix them with the above
15 dry granules to yield the final granulation for tableting.
8. Use a tablet machine equipped with 9 mm flat-faced punches to make tablets

each weighing 100 mg.

Method B (Example 18)

20 1. Dissolve 8g sucrose ester HLB11 (S-1170) and 3g sucrose ester HLB5 (S-570) with
20ml isopropyl alcohol in water bath at 60C. Then mix with 5¢ Tween-80 and 1g
Span-80.

2. Mix 2.5g ginger oil and 1g peppermint oil with above solution to become Solution
A

25 3. Prepare PVP K30 solution by dissolving 5g with 100ml deionized water
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10 200C. Pharnmacokinetic Paraneters Plasma | evel s of rizatriptan were
determ ned using a validated LC/ M5-MS bi o-anal ytical nethod. The

phar macokwoeaebiowep@sanet ers anal yzed in this study incl uaet/us2u@oezrng 15
AUCO 2h, T., C., T172, AUCo_t, and AUCo . for all the six (6) fornulations.
Wth reference to a previous PK study on Maxalt(r) ODT,7 the study

endpoi nts of the pharmacokinetic analyses in this study were divided into

three (3),. tyRpsre d ﬁiﬂﬂiﬁﬂﬁnhé‘é{&mﬁb@ﬂdb@é&@eﬁ@wdé@ Secondary - T., and
(3) Exploratory - x and Statistical Analyses 20Paraneters of C

and Auaglg@dg@éﬂgatﬁmnzmaﬁhwa&dgAUCo_t and AUCo_.) were reported in

geonetric nmean values and were analyzed with analyses of variances (ANOVA)

af ter beigopiehaRsh@h i&ork e%ﬁntﬁgetﬂuttamaﬁﬁw Ki38'soRAoh tYIPoRdePBPar | sons
bet ween the fornmul ati ons. and T172 were reported in nmean and nedi an

val ues. Bai Thé"évéﬁn&&%rs'ie%@(i‘ $hidhg l'i‘%‘ibarﬂesh scrédh ahQ drRALAWBBYesIddY T Ot Ot ypes

were performed using a W1 coxon SI gned rank test. Pharnmacokinetic

par amgt e s Menh ARAITE Al AN PPN SLAMhranth 290 biRRSCARA St at [ st cal
anal gges weir/\% per ?%r neg Ss?’lﬁlg SASCS e9 13rl Mout g u% dence Ti ?re The
nmout h resi gretdr?gdfgil dshe CDOF formul ations in each application was
observed a epor y the study subjects. The nouth residence tine

g’?gz ur _Ell_ﬁ eSt ansg n‘% tr&)tﬂgrf E%I%zg%{eg?pﬁﬁﬁggp,: (rfng% Aép%hﬁﬁée)gli{;g§$ ?{Aé%g%mﬁum i ngual
i nvesti gat tte%rﬁtzqufs Oléd‘ig.g?ﬁ tt% ert DI RelNRR %ﬁﬂ%tie%ﬁé‘\bé %n%}uhég@

particles o r emal ni ng iR e subli ngua sUr roundi ng

compar od sy gt ST R HRTe R AL S B PhEERE PRSI LR ©
for m,ﬂ)atl o] e%\ﬁggﬁwﬂteo%l Sﬁ%fe?geécg th 56’(9' Subj ects were required to

score the sweet nhess of the study filmaccording to
a 10-point scale and to report any tastes they felt fromthe drug

adm ni stered. The 10-point scale was from1 to o including, i=very bitter,
2=noderately bitter, 3 =bitter, 4=sonewhat bitter, 5=average, very little
bitter, 20 6=Aukleaggyesibe jabléttforineulstieet for HresOPEnhatle byl abBesweet , 9
=noderately sweet, and 10 =very sweet. I|ndividual taste evaluation results
wer e t abyiradeddresn@abless presents Bt dissehdionstithed, Weetimp b vbichpbs Olrseverenpar ed
using the student t-test. WD 2010/ 062688PCT/ US2009/ 062776 Phar macoki neti cs
The endpaonipietelf dissblegliathacakcanétyifor iesehabite Allitablats weck dissolhaddliea 12. Al |
ODF Exanples 29 to 34 showed drug concentration profiles with considerably
i mpr aged thdsil pavigrin ddss thaes mipltango aewndxhi bi t ed much hi gher val ues of
AUCO- 1h, 5 AUCO_2h and AUCo_. when conpared with those reported for

Maxal t (r) ODT.. .Th tric an_A 2h, values of t.he mul ati ons
were 2 10 25 THHP AR EripSft SRerR fo Fobte S Loty ‘?g%l 0

i ndi cat ed_t hat Iatl Xhlb te fast abs i 0 rizatriptan
after suBIPS éaatu%%ﬁﬁ Sppattte TRROT ffor B vefr IR B atoebes.
Exanpl e 30 est UCO deS|gnated
or ey aRdaBEgion, G UE Sty Bat o RRop i ol 6F tlteiiblsﬁgg%ﬁe g

i ndi vi dua ects it S int sting to fi ere re t (2)
Lbsor pt 1 GRbE AKETHER RS ttetdtfégétfi o8¢ feﬁfﬂ%@ BoMRER B ons
(76% 41/54 .do ea pr. rimarily

b U Pt SBTlete Cieien & 5 i i S %%lﬁtlgﬁrﬂtfgt 5%9%%0\?@?0%2%”. ot an

t hrough i the 0 aI/subllnq caV| and ii) gastr0|ntest|nal tract.
For Exanpieldmieeq by mgasurijg BWQHHB ﬁ??%ﬂ@@ltﬁ U—? the first peaks
(herein deflned as Tnmax4) was 0.75 to 1 hour and that of the second peak
(herein defined as Tnax-2) was 1.8 to 3 hours (Table 12) in the subjects
wi t h doubl e-peak profile. 20 Table 12. The Study Endpoints of

Phar macoki netic Paraneters Cbserved for NAI A606 ODF Prototypes End Point

Exanpl e 29 Exanpl e 30 Exanple 31 Exanple 32 Exanple 33 Exanple 34 Maxalt(r)
ODT Primary Geonetric
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WO 2010/ 062688PCT/ US2009/ 062776 nean (ng/m -hr) AUCO-ih O0-ih AUCO-ih 0-2h
10. 63 44.70 13.28 46.03 12.29 38.02 11.14 36.75 10.67 37.04 9.11 36.41 2.92
18. 83 SecwoOdarnn62688 Tmax( h) PCT/US2009/062776

Table 4. Formulation of Orally Disintegrating Tablet Examples 14 to 22

Example 14 15 16 17 18 19 20 21 22
Rizatriptan benzoate 10 10 10 10 10 10 10 20 10
S-1170 0.4 0 0.8 0.8 0.8 0.8 0.8 1.6
S-570 0.2 0.3 0.3 0.3 0.3 0.3 0.6
Tween 80 1 0.3 0.5 0.5 0.5 0.5 0.5 1
Span 80 0.7 0.05 0.1 0.1 0.1 0.1 0.1 0.2
Ginger oil 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.5
Aspartame 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.08
Peppermint oil 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.2
CMC-Na 0.50 0.50 0.50 0.50 0.50 0.50 0.50 0.50 0.50
PVP K30 0.50 0.50 0.50 0.50 0.50 0.50 0.50 0.50 0.50

Mannitol/Sucrose (3:1) || 86.41 | 87.26 88.5 86.41 86.41 186.41 86.41 76.41 84.32

Mg Stearate 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5

Tab weight, mg 100 100 100 100 100 200 100 100 100
Thickness (cm) 0.14 0.14 0.14 0.14 0.14 0.16 0.22 0.14 0.14
Diameter (cm) 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9
sum of Surfactant(%) 1.7 0.95 0 1.7 1.7 1.7 1.7 1.7 3.4
Surfactant system HLB || 10.59 | 10.72 10.72 10.72 10.72 10.72 10.72 10.72
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Median 1.67 2.00 2.00 2.00 1.67 2.00 2.92 Mean 1.67 1.89 2.01 2.11 1.53
2.37 18.83 Tmax-i(h)" Median 0.75 1.00 0.88 1.00 1.00 0.88 1.33 Mean
0. 88 0. 79%0.298/05h2638 PCT/US2009/062776

Table 5. Dissolution time in oral cavity of ODT

Example 14 15 16 17 18 19 20 21 22
Oral dissolve

3 min 3 min 3 min 3 min 2 min 2 min 3 min 2 min 3 min

timen(q?ﬁ)p FOx. 06sec | 23sec | 07sec | 01sec | 40 sec | 46 sec 08 sec | 23 sec | 09 sec
5
Table 6. Result of Dissolution Testing for ODT (in water, 37°C, 50 rpm)
Example 14 15 16 17 18 19 20 21 22
Time % 0 0 0 0 0 0 0 0
Test (min) | Dissolved % % % % % % % %
2 22.31 45.65 32.30 21.54 23.32 36.06 25.06 11.53 24.50
5 44.38 77.61 77.08 54.98 58.60 64.66 42.87 34.95 48.81
Dissolution 8 60.71 81.62 76.90 77.73 89.47 98.40 69.72 60.04 74.46
15 65.86 79.94 84.06 87.17 96.17 117.80 76.63 67.39 82.64
30 78.94 81.58 81.29 91.93 94.08 117.77 95.97 68.22 | 100.52

10

Pharmacokinetic study using liquid dosage formulations
15 Each of the solutions described in Table 7 were given to a group of six adults by the
protocol given in Table 8. Blood levels of rizatriptan were measured a selected

intervals by a liquid chromatographic mass spectroscopy procedure.

Samples MG100, MGo50 and MGo33 did not contain fatty acid esters of sucrose.
MGo33A contained 0.7 % fatty acid esters of sucrose having a combined HLB of 6.71.

20 MGo033B contained 0.7 % fatty acid esters of sucrose having a combined HLB of
10.71. MGo33C contained 0.7 % fatty acid esters of sucrose having a combined HLB
of 9.36 and also contained surfactants Span 80 and Tween 80 as well as ginger oil

which inherently contains a small amount of cineole.
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1.18 0.94 1.58 Tmax-2(h)* Median 2.00 2.00 3.00 2.50 1.84 3.00
2.05 2.00 2.58 2.46 2.28 2.72 Exploratory Geonetric Mean

10

15

20

25

WO 2010/062688 PCT/US2009/062776

The data contained in Table 9 and graphically illustrated in Figures 1
and 2, demonstrate that the concentration of rizatriptan in plasma is highest
from liquid dosage forms containing rizatriptan and one or more fatty acid
esters of sucrose having a combined HLB of about 8 to about 16. MG033A -C
have the same amount of rizatriptan as active ingredient and identical doses of
each was administered. The Cmax is higher for inventive solutions MGo33B
and MGo033C compared to the control MGo33 (no absorption enhanser) and
MGo33A (With absorption enhanser and an HLB of 6.71). Time post dose to
maximum blood concentration of rizatriptan (Tmax) is much shorter for
MGo033C than for MGo33 and Mgo33A . Area under the curve (AUC) values
for the invention solutions MGo33B and MGo33C are much larger that those
of MGo33 and MGo033A. Area under the curve for inventive compositions
MGo33B and C is significantly greater than the AUC for MG100 (no
absorption enhanser) which contains three times the amount of rizatriptan
than the inventive compositions. The AUC for the tablets (table 9) for the
commercial ODTs and the swollable tablet is less than the inventive formula
MGo33A abd MGo33B. This is particularly remarkable in that the rizatriptan
base dose for the two tablet formulations is 10 mg whereas the dose for
MGo33A and Mgo33B is 6.88 mg rizatriptan base. It was unexpectedly found
that dosing or releasing active agent over a period of time resulted in higher
peak and AUC plasma levels. The preferred method of administering active
agent would be with release over a period of time. A preferred method of
treatment releases the active agent over a period of time from about 0.25
minutes to about 15 minutes. A more preferred method of treatment releases

the active agent over a period of time from about 0.5 minutes to about 10
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AUCO-ih o-. (ng/m-hr) 180.96 158.40 149.70 132.75 123.99 150.22 66. 13 Crax
(ng/mM-hr) 45.22 39.12 36.05 32.50 30.81 32.24 20.94 Crmax-1 (ng/nll- 39.00
35. 38 25.W906 281/826880. 98 26.47 hr) Cmax-2 (ng/ m hr)* 43PEZ/1UB2000868336 66
28.98 28.95 30.97

minutes. It is believed that at least a fraction of 1% to 80% or greater of the
drug (F1) is delivered to and absorbed by the oral mucosa and absorbed
systemically and a second fraction of greater than 1% to 80% is delivered to
and absorbed along the continuous length of the esophagus and

5 gastrointestinal tract (GIT). Where the first fraction (F1) results in a rapid

onset of action and improved bioavailability.

Where the second fraction (F2) results in a longer duration of action and
improved bioavailability. Where the combined F1 and F2 results in improved

bioavailability as seen in the studies.

10

15

20

25
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1 hour) ob§%rved sho@WﬁB%1so be| congfrier|edmsf0-Blngmiival

resu' ts ad f or er \/ Trn:\mlr?uw\l l nece el l thr

of 15 si 5$$YE%HEWZ %E?g@%ﬁ? i%%g“ﬁ@@bwﬁwnvalues di scussed previously,
Cher @By HTPBRG A0S olgbleRevs

S@Mset profile of the ODF. There were

no significant differences in nedian T. conparisons between these

prot ot ypes based on the statistical
Expl oratory Endpoi nts:
the geonetric nmeans of the AUCO_.

Tabl e 12,

AUCO- . ,

Cm Cnmax-i,

anal yses (p>0.05) (Table 11.12)

and Cnax-2 20As outlined in

val ues reported for the ODF

were ranging fromthe | east of 123.99 ng/m .h (NAlI 1606-205) to the |argest
val ues were nore than double

of 180.96 ng/m .h (Exanple 29).
when conpared with the AUCO .

The A

val ue of 66.13 ng/m.h reported for the

Maxal t (r) ODT. The results indicated that ODF denonstrated significantly

i nproved bioavailability

of

rizatriptan through an enhanced absorption of

the drug conpared with Maxalt(r) ODT. The geonetric nean C. val ues of ODF
formul ati ons showed a range from 30.81 ng/m (Exanple 33) to 45.22 ng/m

(Exampl e 29).

The C. 4 val ues,

t he maxi num concentrations of the first peak,

were reported in a range from24.95 5 ng/mM (Exanple 32) to 39.00 ng/m
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statistically significant differences in both the AUCO_. and the Cmrax
val ues between 10 Exanpl e 29 and Exanpl e 33 (each p<0.05), while the
di f f er enc®® 20w082488si gni fi cant in other pair-w se stati SCIraskoowonyasi sons
of the paraneters between other prototypes. O her Pharmacokinetic
Par anet ers The nean To ranged from 1.77 hour (Exanple 32) to 2 hour
(Exanple 29). 15 The ranki ng of AUCO4 val ues anong the six (6) ODT
fornmul ati ons was in the same order as that observed for the values of the
AUCo_. . MNbuldy Beahdekenelicarihetiel resi dence tines of the ODF fornulations
after sublingual adm nistration were assessed in this study. The nouth
residenge tine refersjto tne 20 ty ] b.f T and conpijete
di ssol ut|i O'i*gé?;l?ohﬁglam: in the or&_ﬁéﬁ%ﬂﬁiﬁ Eﬁ ;%?T iﬁﬁorrpl ete di ssol ution of
the ODF |i s defined as mootigeatfe gef-t ITKl’e par glU(q es Jof ltj'@e dijssol ved
filmreraining in theloral™cavity,™tather t'han| si'npl § 4 br(/aaltﬁﬁovm of the
a s ake—aphrox '?’—1—‘ 2l nuteg td™have the
E%YO i $i nﬁ%}% at edoli‘;él t-h %i;:h ter st : ppl i cati on,
but it wotli®Ptla 3 nger—1i rgto-See fts=tomplet et sslobytda— I n this
st udy, tlhe Arean YHalitn relsg—%%nce—t—]li{ges— QM—E% DE Lga%ed fri9d’s. 2 1.5
m nut es (Exan‘leGQ At B2 111 ni%utes (3:§Q\m'j o Hn3 s %Kol e, the nouth
resi dendeG¥ouRe MEOA a1 12108 dosiH admi n2-82raf i 02683 n=54)97As i n aver age,
6.6 mnuted (MMGH3IC i n38.64 n.| 3 Wéh) . [ 51408 he| pr&&i%us| v13%Ebor t ed
phar macaki netijc study|[for liguid formul ations Tables 7,.| 8 and 9 |above, it
was congl@ded |t APTa nouthd4 esi dehte t1 neNOE a|f eld.3d nut esoud to 10
m nut es,| (tehger Fabdt a rzp2d, i nsatént di sS6 vi ng, 368l d besorsdquilred for
produci ng faster onset and inproved absorption of the drug. The results of
t hi s gt udyAdaptct iom St dtdl ACTidEhathardi 2096; 46N 2rEdslvaiichGPincbipbiddmetelie case of
Exanpl e 29 rém@nd0 a single OOF filmin the case of Exanple 34 showed
relatively faster dissolution in nouth, both having a mean nouth residence
time significantly different fromthat of anpl e 33, (p <0.05). | other
ODF conpar i soﬁsra%om}%ﬁ St“é%l?‘dlé?ﬁeceﬁ“t‘?%erd? Cﬁgfgo‘éq{oxﬁ}%‘{[)f‘éf"?@?‘i étalﬁyym
significant difference (p> 0.05). 15 Taste, Evaluatjon The tastes of the ODF
f or nul at ﬁ’b‘ﬁ?‘\/\élfe%‘g’é?fgltaag%l’aééc@ﬁd?ﬁ@@%"gmf@-c platiomesse |SE 6& different
bi tterness/ sweet ness,. which was scored froam 1l (very bitter) to 10 (very
sweetlP. THEAFRK POF dprapations adgiaisiererwaner dhetwBlidami rrnenl toe 15
(Exanple 34) 20 to 6.7 1,7 (Exanmple 32) but, no statistical .differences
bet ween [SPBHSAES3 M of HiFrdTRlanHeareats | (eqyiKdeRiold IymedatiiR P At Wil
(n=54), 76%.of the subjects reported a score fromb5 to 10, representing
aver age tV8ndRgEt theiisPbE fim fiﬁ%g@aFAfteﬁahﬂf gientses . (18)hgalthydemgly § g
formul ations, i.e. ExanPI es 30, 31, 32 and 33, the percentage of subjects
havi ng aveéragecruged ipr theastudy. | heg suljeels twergogdomly assignetivate githen at i ons
of this study contained pepperm nt and nmenthol as the flavoring agents. The
taste of GRED dopr AU S, Mkl Jine (9)bsubiesss 1y paey g1eapt yinegacks ofsthe) tyes s used
in the fornul ation. Physical dinensions for exanples 35 to 46. Exanple 35:
NAL 1666- Zlpsinggieriods, exely suledrecaivadepiresly o the toree i(py diffsreytRizagsiptamy. 10
Exanple 36: lot 103-6, size 2 all x 1.8 cm thickness 80-120 .tnl, weight
40.0 ng. (D&ppitetyBys: Hxemplo29, Examyle 30 and [Exasple B fonGroti Alspeisstsgtndi 20 ti m
wei ght 40.0 . Exanple 38: lot 103-22, size 2 all x 2 cm thickness 80-120
tim wei @mngnge 82, rhixamde Ex anp Fasawple alor Group B saimectsd Bhregseriuerive ok tless s
80-120 tim weight 200 ngy. Exanple 40: NAL6on-Cetirizine, 2 all x 3.5 cm
t hi cknes$h®@- (3 Olorinmatines giiven1 ®@s regranzed Exangroedante With 126 tadoshipation pt an, 2
all x 2 cm thickness 80-120 tim weight 50.0 ng. Exanpl e 42.
NAL1622- Sdmane.i Pheawash®ut pesiodib&ween eadhi dosinggeri®d-we@@2thomys. wei ght 25 200 ny.
Exanpl e 43. NAL1617K-Ketoprofen, 2 all x 5 cm thickness 80-120 tim weight
150 mm.
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30 The above thickness and di mensi on are approxi mately nmeasured val ue
averages. The follow ng three exanples are predi cated val ues.

(Predi ct ewip 2B00z006pdse 44. NAL8817- Donepezil, 2 all x 2 cmpCrhiSeémmsz780- 120
.tnl, 35 weight 50.0 ng. (Predicted) Exanple 45. NAL1239-Feritarlyl, 2 C1l
X 1.2 cm thickness 80-120 | _tm weight 31 ng. 40 Exanple 46. NAL1606- hi gh
viscosity: 2 all x 5 cm thickness 80-120 tim weight 145.3 ng. WO

2010/ 062688PCPLUSEORNRE AT £8bfe¥RWRIre fadbing WLAGOR & Baht leRbhKaRzaat e ODF
Tabl e 13 Fornul ati on NAL1606-211 CDF NAL§606-2 1 Size/ Thickness 2cm x 5cm

/1000 umyer¥\i gt £h & A 2d BfBnal DhdurEipbSd¥ind 1 WithWY sthobRrBatreaney kabl e
Formula Workin g Wet Fornul a 100gram I ngredients ng w w% ng

hours after the dosing, the study subjects were refrained from water drinking. The

subjects were required not to take caffeine-containing beverage or food at least 3

5 days prior to the study and during the entire study period. Standard meals were
provided to the subjects during the day of dosing in each period.

All Rizatriptan ODF prototypes for use in this pharmacokinetic (PK) study

were manufactured and supplied in accordance with the guidelines of Good

Manufacturing Practice (GMP).

10 The six (6) study supply samples, designated as Example 29, Example 30,
Example 31, Example 32, Example 33 and Example 34, were all prepared to contain
14.53 mg of rizatriptan benzoate (equivalent to 10 mg rizatriptan). These ODF
formulations, however, were formulated to comprise different film forming
components and film texture designs. Study supply samples of Example 30,

15 Example 31, Example 32 and Example 33, which consisted of 10% rizatriptan
benzoate, were prepared in two identical sheets of the ODF film in a size of 5 cm?2 per
sheet or 10 cm? in total (145mg as the total weight). Example 29 (14.5% rizatriptan
benzoate) was also prepared in two (2) sheets of the ODF film in a size of 3.45¢cm? per
sheet or 6.9cm2 in total (10omg in weight). Example 34 (14.5% rizatriptan benzoate)

20 was made in one single sheet of the ODF film in a size of 5cm2 (100mg in weight).
The formulating compositions and sizes of the six (6) ODF formulations are shown in

Tables 10 and 11.

Table 10. Formulations of Rizatriptan Orally Disintegrated Films (ODFs)
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ng ng % Rizatriptan Benzoate 14.53 10% 14.53 14.53 14.53 2.52% 2. 52

Pul | ul an 102. 49 70.54% 102. 49 512y 20%Sol uti on 512 89.03% 89. 03 Purified
Wt er* 0.WO 201008%3812. 87 0. 00 Sucral ose 1.74 1.20% 1PrT4/uB2004/082776¢, 0. 30%
0.30

ODF Example 29 Example 30 Example 31
Targeted Film Size: 100mg/6.9cm”2 | 145mg/1ocm”™2 | 145mg/1ocm”2
Ingredients mg mg mg

Rizatriptan Benzoate 14.50 14.53 14.53
Pullulan

69.29 109.61 110.34
Locust bean gum

0.00 0.00 0.00
PVP-Kgo

0.00 0.00 0.00
Na Alginate (Manugel) 0.00 0.00 .00
S)ucralose 100 1.45 1.45
Glycerol 8.00 11.62 11.62
S1170

7 4.00 4.36 4.36

Tween 80 2.00 2.18 2.18
Span 80 0.40 0.36 0.36
Peppermint oil 0.30 0.44 0.44
Menthol 0.50 0.73 0
FD &C Green #3 0.0100 0.0145 0.0145
Film Weight (mg) 100.00 145.30 145.30

Table 11. Formulations of Rizatriptan Orally Disintegrated Films

ODF Example 32 Example 33 Example 34
Targeted Film Size: | 145mg/10ecm”2 | 145mg/10cm” 2 | 100mg/5cm”2
Ingredients mg mg mg
Rizatriptan L L L
Benzoate 4.5 4.53 4.54
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Al cohol * 0.00 0.00% 17.44 17.44 43.95 7.64% 7.64g of Internmediat e m xture
A ycerin 17.44 12.00% 17.44 17.44 Sucrose Fatty Acid Esters D 1811 4. 36
3. 00% 4. 380208@62688Pol ysor bate 80 (Tween 80) 2.18 1.50%P2TAB2®9D&2776

Sor bi t an

Pullulan

108.9 0.00 34.25
Locust bean gum

0.73 0.00 0.00
PVP-K90 0.00 86.87 0.00
Na Alginate
(Manugel) 0.00 22,74 35.00
S)ucralose 1.45 1.45 LOO
Glycerol 11.62 11.62 8.00
S1170

7 4.36 4.36 4.00

Tween 80 2.18 2.18 2.00
Span 80 0.36 0.36 0.40
Peppermint oil 0.44 0.44 0.30
Menthol 0.73 0.73 0.50
FD &C Green #3 0.0145 0.0145 0.01
Film Weight 145.3 145.30 106.00
(mg) ) i i

Dosage and Administration

All study samples of the ODF prototypes were administered to the study

subjects as single dose applications to the sublingual area. The ODF samples of

5 Examples 29 to 33 were administered by stacking two sheets of the ODF film
together. Example 34 ODF was applied as one single sheet. Subjects administered

the ODF sublingually without water, and were not allowed for water drinking within

2 hours before and 2 hours after the dosing. During the drug administration, all
subjects were asked to exercise their best effort to keep the ODF film remained under

10 the tongue and avoid licking the film, and not to swallow saliva until the film was

dissolved.
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Monool eate (Span 80) 0.36 0.25% 0.36 0.36 Cherry Flavor 0.73 0.50%0.73
0.73 Spearmint Gl 0.36 0.25%0.36 0. 36 Peppermint Gl 0.36 0.25%
0. 36 0. 36w0 201vaweds8l 0. 73 0.50% 0.73 0.73 PCT/US2009/062776

Blood Sampling and pharmacokientic analyses
Collection of Biological Samples

During each study period, 5 ml of whole blood samples were collected at
designated time: o (pre-dose), 15, 30 and 45 minutes, 1, 1.33, 1.67, 2, 3, 4, 6, 8 and 12

5 hours after dosing. The sampling time might be varied within +2 minutes at the
above mentioned time points. Blood samples were stored in an ice-water bath after
collection. Within 5 minutes after sampling, the blood samples were centrifuged at
3,000g for 8 minutes. Each of the resultant plasma samples was separated into two
portions, one was used for drug concentration assay and the other was stored under -

10 20°C.
Pharmacokinetic Parameters

Plasma levels of rizatriptan were determined using a validated LC/MS-MS

bio-analytical method.

The pharmacokinetic parameters analyzed in this study included: AUCo-in,

15  AUCo-2h, Tmax, Cmax, T1/2, AUCo-t, and AUCo-» for all the six (6) formulations. With
reference to a previous PK study on Maxalt® ODT,” the study endpoints of the
pharmacokinetic analyses in this study were divided into three (3) types: (1) Primary

- AUCo-1h and AUCo-2n, (2) Secondary - Tmax, and (3) Exploratory - Cmax and AUCo-«.
Statistical Analyses

20 Parameters of Cmax and AUCs (including AUCo-ih, AUCo-on and AUCo+ and
AUC,-«) were reported in geometric mean values and were analyzed with analyses of
variances (ANOVA) after being transformed to a logarithmic scale for pair-wise

comparisons between the formulations. Both Tmax and Ti/. were reported in mean
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FD &C Green #3 0.0145 0.01% 0.0145 . 2 9ng 0. 5% sol ution 2.906 0.50% 0. 50

Fi | m Wei ght 145. 30 100. 00% 575. 61575. 61100. 00100 5 Table 14. Prem x A

| nt er redivsioeoiogeasdi ent s Wei ght (g) Et hanol 6 d yceri rCo®/USaamwnsE7éatty

Acid Esters D 1811 1.5 Pol ysorbate 80 ( Tween 80)

(Span 80) 0.125 Cherry Flavor 0.25 Spearmint G| 0.125 Peppermnt Q|

10

15

20

and median values. Pair-wise comparisons of median Tmax, or Ty/2, between study
prototypes were performed using a Wilcoxon signed rank test. Pharmacokinetic
parameters were analyzed using the DAS Version 2.0 software and statistical

analyses were performed using SAS 9.13.
Mouth Residence Time

The mouth residence time of the ODF formulations in each application was
observed and reported by the study subjects. The mouth residence time measured
the time of the film to be completely dissolved in the sublingual area. The complete
dissolution of the film had to be verified by investigator, who confirmed that there
were no noticeable gel-like particles of the dissolved film remaining in the sublingual
and surrounding area. @ Mean mouth residence time values between ODF

formulations were compared using the student t-test.

Taste

The tastes of the ODF formulations were also assessed in this study. Subjects
were required to score the degree of sweetness or bitterness of the study film
according to a 10-point scale and to report any tastes they felt from the drug
administered. The 10-point scale was from 1 to 10 including, 1=very bitter,
2=moderately bitter, 3=bitter, 4=somewhat bitter, 5=average, very little bitter,
6=average, very little sweet, 7=somewhat sweet, 8=sweet, 9=moderately sweet, and
10=very sweet. Individual taste evaluation results were tabulated and the mean taste

scores between prototypes were compared using the student t-test.
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Ment hol 0.25 Manufacturing Procedure for NAI A6o6 Rizatriptan ODF (Dosage
Strength: 10 ng): 1. Premx A (Internediate Mx): Dissolve and m x well
sucrose fwonRyglAsRE85esters Difin, glycerin, Tween 80, Spam/us@ooobEreéy
flavor, spearmnt oil, peppermint oil, menthol together with ethanol at 60
"C. 2. Premx B (20% of pullulan solution): Dissolve pullulan (17.97 g) in
water (72.11 g) and mx well at 60 C. 3. Premix C (0.5%o0f FD 8z C
G een #3): D pharhtaddkifieibs FD&C #3 into 19.9 g of 10water, mx well. 4.
Solution D Add rizatriptan benzoate into Premix B, mx well. 5. Solution
E: Add sucralose intqg Solutjon Db mx well. 6. Solution F: Add Prenjx A

i nto Sol uti onTke enspoipsqf this Phgpacakmatc S7quGf8§PHﬁn%&edt1PgﬁgleA&dPgi 5 g of
Premx Cinto Solution F, mx well at about 6Q 15C. _8. After m.Xing,

deaer at e QPR gmnlery 280i0u B oHOMSEr GivghrencemirphoE piratiley Wit egsiderably 1.
The Werner Mathis AG coating nmachine was used to cast the filns. First

20t he nadmPHEefaaPspERioadot Hzaoptan, Pre exbibifad) muehhighes salues f Adpo-set ti ng
bet ween the doctor knife and the top of a PET film surface, was set between
about 50. 7Rt 2o Ca= prhencompied wie trese wppried dor Marnk® BBt nHa at
surface. ) 3. The degassed coating solution was poured fromthe

sol ut i on geemeticaeaP8HEy osleesof tho9DFeemnlgtions werse2 EX5 fioldsrof that phen
ready to coat, the knife was drawn slowly over the coating solution which
woul d sprieadlaxh® VTt TheresulipkRlpotinditaettbat (APF denmulhiiensrdibited adass. The
casted wet filmon the PET filmwas i mediately entered the drying

conpar t nahsorption né rivatiiptae adler sublingyeliad@migritygm. 20menguhe six (A\Gtudy

2010/ 062688PCT/ US2009/ 062776 6. The dried filnms were then cut into small
films i npaowivnesofxampld |30y sbowed the lFHghesPkAUPhar and okUReti oplussuthes, the
2CM by 5 cmfilmis further cut into 2 equal pieces of 2 all by 2.5CM each.
5 Exanpl eleSignathAp2ingay hdpeintse ODF Tabl e 15. Fornul ati ons NAL2762-102 ODF
NAL2762- 102Lot 103-6 Dry FilmDry Film Wet Fornul a

By analyzing the plasma profiles observed in individual subjects, it was
interesting to find that there were two (2) absorption peaks in most of the
administrations of the ODF formulations (76%, 41/54). The double-peak plasma
profile of the ODF was primarily attributable to the two (2) compartmental

15 absorptions of rizatriptan through i) the oral/sublingual cavity and ii) the
gastrointestinal tract. For Examples 29 to 34, the median occurrence time of the first
peaks (herein defined as Tmax-1) was 0.75 to 1 hour and that of the second peak
(herein defined as Tmax-2) was 1.8 to 3 hours (Table 12) in the subjects with double-

peak profile.

20

Table 12. The Study Endpoints of Pharmacokinetic Parameters Observed
for NAL1606 ODF Prototypes

End Point Example | Example | Example | Example | Example | Example | Maxalt®
29 30 31 32 33 34 ODT

Primary

Geometric
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I ngredients ng wwbng N cotine base 1.00 2.50% 1. 00 Sucrose Fatty Acid
Esters D 1811 2.00 5.00% 2.00 Al cohol* 0.00 0.00% 17.00 Pul | ul an 31.18
77. 95% 3woofusedssed Water* 0.00 0.00% 132. 68 Sucr al os@CO/u$2002/0217% 0. 48
G ycerin 4.00 10.00% 4. 00 Pol ysorbate 80 (Tween 80) 0.60 1.50% 0. 60

mean
(ng/ml-hr)

AUCo-1h 0-1h 10.63 13.28 12.29 11.14 10.67 9.11 2.92
AUCo-1h 0-2h 44.70 46.03 38.02 36.75 37.04 36.41 18.83
Secondary

Tmax(h)

Median 1.67 2.00 2.00 2.00 1.67 2.00 2.92
Mean 1.67 1.89 2.01 2.11 1.53 2.37 18.83
Tmax—l(h)*

Median 0.75 1.00 0.88 1.00 1.00 0.88 1.33
Mean 0.88 0.79 0.93 1.08 1.18 0.94 1.58
Tmax—z(h)*

Median 2.00 2.00 3.00 2.50 1.84 3.00

Mean 2.05 2.00 2.58 2.46 2.28 2.72
Exploratory

Geometric Mean

AUCo-1ho-, 180.96 |158.40 |149.70 |132.75 |123.99 |150.22 | 66.13
(ng/ml-hr)

CMax (ng/ml-hr) | 45.22 30.12 36.05 32.50 30.81 32.24 20.94
Cmax! (ng/ml- | 39.00 35.38 25.93 24.95 30.98 26.47

hr) 43.52 |38.08 [33.66 |28.98 |28.95 |30.97
CMax2 (ng/ml-
hr)*

* SubjeCtS N: 6, 7 or 8 fOI‘ Tmax'l, Tmax'2, Cmax'l and Cmax'2 Calculations
** Data from Swan S (2006)

5 In all the subjects, all Examples 29 to 34 reached a mean plasma level of
rizatriptan higher than 10 ng/ml at 0.5 hour, and reached approximately 20 ng/ml or
higher at 0.75 hour. The mean plasma levels maintained in the range of 24 to 35
ng/ml during 1 to 2 hours, and kept within the range of 19 to 32 ng/ml during 3 to 4
hours, then declined to approximate 10 ng/ml at 6 hours (Figure 3). It can be seen

10 that both Examples 29 and 30 reached plasma rizatriptan levels at 30 ng/ml or above

throughout the time from 1 to 3 hours. The results suggests that the ODF would be
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Sor bi tan Monool eate (Span 80) 0.10 0.25% 0.10 Peppermnt Ol 0.40 1.00%
0.40 Menthol 0.20 0.50% 0.20 FD&C Yel | ow #6 0.040 0.10%0.040 Film

Wi ght 40.W0200/80%889. 68 Exanpl e 37 NAL2762 N cotine ODPCTAlSk@91062776
Formul ati on NAL2762-103 ODF NAL2762- 103 Lot 103-11 Dose (nmg- N cotine)
1.00 ng Total ODF Weight (ng) 40.00 ny Dry Film

able to exhibit an onset of pain relief in as early as 30 to 45 minutes, and could offer a
prolonged therapeutic action of at least 4 to 6 hours after a single dose
administration. In other words, the ODF may provide a longer duration in efficacy
action in comparison to the Maxalt® ODT.

5 Primary Endpoints: Area-Under-Curve - AUCo-sn and AUC,-

2h

Among the six (6) ODF formulations, Example 30 showed the highest
geometric mean AUCo.1n value (13.28 ng/ml-h) and geometric mean AUCo..n value
(46.03 ng/ml-h). For the other five (5) ODF prototypes, the AUCo.m ranged from 9.11

10 to 12.29 ng/ml-h and the AUCo..n ranged from 36.41 to 44.70 ng/ml-h (Table 12).
There were no statistically significant differences in AUCo-1n and AUCo-21 in pair-wise
comparisons between all of the prototypes (p>0.05). However, both the AUCo-n» and
AUC,-2n values of all six (6) ODF formulations were considerably higher than those,
2.92 ng/ml-h and 18.83 ng/ml-h, respectively, reported for the Maxalt® ODT in the

15 literature. As described by Swan in the 2006 report on the pharmacokinetics of
Maxalt®,7 the AUC values up to specific time points near Tmax (AUCo-ih and AUCo-2n)
would be more meaningful surrogates than the Tmax itself to evaluate the rate of
absorption. The results on the AUC values observed in the first two hours of the ODF
formulations demonstrated that it could provide faster onset, as well as improved

20 bioavailability of rizatriptan, compared with Maxalt® ODT.
Secondary Endpoints: Tmax, Tmax-1, and Tmax-2

The median Tmax values of the ODF formulations were 1.67 hours for Example
29 and Example 32, and 2 hours for Examples 30, 31, 32 and 34, (Table 12). The

median Tmax values were comparable to that reported in the prescribing information
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Dry FilmWet Formula WO 2010/ 062688PCT/ US2009/ 062776 | ngredi ents ng w w
nmg Nicotine base 1.00 2.50% 1.00 Alginic Acid 0.50 1.25% 0.50 Pullul an

29. 48 73.wWOoZNeA@sPurifi ed Water* 0.00 0.00% 134. 38 Suecaluss@Dend6 1. 20%
0.48 Solutol H15 1.00 2.50% 1.00 Sucrose Fatty Acid Esters D-1811 1.00
2.50% 1. 00

of Maxalt® ODT (1.6 to 2.5 hours). However, as discussed earlier, “double-peak”
plasma profiles (Figure 1) were observed in most of the cases with sublingual
administration of ODF. For the analyses, subjects with double-peak in their plasma
profiles were identified, and the respective time values to achieve the two peaks

5 (Tmax-1 for the first peak and Tmax-2 for the second peak) and the corresponding
maximum peak concentrations (Cmax-1 and Cmax-2, respectively) were analyzed
(Table 11.6.1 and 11.6.2). The first peaks usually occurred within the first hour post
dosing, with a median Tmax-1 value from 0.75 hr to 1 hour among these prototypes.

The second peak was, in general, seen 1 to 2 hours following the first peak, showing a

10 median Tmax-2 value in a range of 1.8 to 3 hours. As the first peaks showed peak
concentration values (Cmax-1) in a range of 25 to 39 ng/ml, which were the plasma
levels considered as high enough to produce therapeutic effects, therefore, the Tmax-1
values (0.75 to 1 hour) observed should also be considered of clinical significance.

The results observed for the early Tmax-1 values collaborated with the results of

15  significantly high AUCo.1n and AUCo-2n values discussed previously, thereby strongly
supporting the fast onset profile of the ODF. There were no significant differences in
median Tmax comparisons between these prototypes based on the statistical analyses

(p>0.05) (Table 11.12)
Exploratory Endpoints: AUCo-o, Cmax, Cmax-1, and Cmax-2

20 As outlined in Table 12, the geometric means of the AUC,-» values reported for
the ODF were ranging from the least of 123.99 ng/ml-h (NAL1606-205) to the largest
of 180.96 ng/ml-h (Example 29). The AUC,.~ values were more than double when
compared with the AUC,.» value of 66.13 ng/ml-h reported for the Maxalt® ODT.

The results indicated that ODF demonstrated significantly improved bioavailability
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Al cohol* 0.00 0.00% 5.20 Gycerin 3.20 8.00% 3.20 Triethyl Gtrate 2.00
5.00% 2. 00 Pol ysorbate 80 (Tween 80) 0.60 1.50% 0. 60 Sorbitan Mnool eate
(Span 80)WO0.2000/162688% 0. 10 Peppermnt G| 0.40 1.00% 0. 4@Civarstévolocy70 0. 50%
0.20 FD&C Yel |l ow #6 0.04 0.10% 0.040 Fil m Wei ght 40.00100. 00%479.58 5 10

of rizatriptan through an enhanced absorption of the drug compared with Maxalt®
ODT. The geometric mean Cmax values of ODF formulations showed a range from
30.81 ng/ml (Example 33) to 45.22 ng/ml (Example 29). The Cmax-1 values, the
maximum concentrations of the first peak, were reported in a range from 24.95

5 ng/ml (Example 32) to 39.00 ng/ml (Example 29). The Cmax-2 values, the maximum
concentration of the second peak, were slightly higher than Cmax-1, ranging from
28.95 ng/ml (NAL1606-205) to 43.52 ng/ml (Example 29). Example 29 showed the
highest Cmax, Cmax-1, and Cmax-2 among the six (6) study formulations. There were
statistically significant differences in both the AUCo.« and the Cmax values between

10 Example 29 and Example 33 (each p<0.05), while the differences were insignificant
in other pair-wise statistical comparisons of the parameters between other

prototypes.
Other Pharmacokinetic Parameters

The mean Ty/. ranged from 1.77 hour (Example 32) to 2 hour (Example 29).
15 The ranking of AUC,.t values among the six (6) ODT formulations was in the same

order as that observed for the values of the AUCo.-.
Mouth Residence Time

Mouth residence times of the ODF formulations after sublingual
administration were assessed in this study. The mouth residence time refers to the

20 time required for full and complete dissolution of the ODF in the oral cavity. Full
and complete dissolution of the ODF is defined as no noticeable gel-like particles of

the dissolved film remaining in the oral cavity, rather than simply a breakdown of the

film sheet. Usually it may take approximate 1 to 2 minutes to have the whole piece of

ODF disintegrated in the mouth after sublingual application, but it would take longer
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15Exanpl e 38 NAL2762 CODF Table 17. Formul ati on NAL2762- Poi ODF NAL2762- PO1
Lot 103-22 Dose (ng)-Nicotine 1.00ng Total Weight 50.00ny Dry FilmDry
Fi | m Wet worzoumm2dsagr edi ents nmg w W% ng Ni coti ne Pol acr PCERAUS2@%8062700 10. 00%
5.00 WD 2010/ 062688PCT/ US2009/ 062776 Pul |l ul an 33.73 67.45% 33. 73 Purified
Water* 0.00 0.00% 144. 85

time to see its complete dissolution. In this study, the mean mouth residence times
of the ODF ranged from 5.2 +1.5 minutes (Example 29) to 8.1 +1.1 minutes (Example
33). As a whole, the mouth residence time among all the dosing administrations

(n=54) was, in average, 6.6 minutes (Max.10.5 min; Min. 3 min).

5 In the previously reported pharmacokinetic study for liquid formulations
Tables 7, 8 and 9 above, it was concluded that a mouth residence time of a few
minutes up to 10 minutes, rather than a rapid, instant dissolving, would be required
for producing faster onset and improved absorption of the drug. The results of this
study further verified the findings. A smaller ODF film in the case of Example 29 and

10 a single ODF film in the case of Example 34 showed relatively faster dissolution in
mouth, both having a mean mouth residence time significantly different from that of
Example 33 (p<0.05). All other ODF comparisons in mouth residence time did not

show statistically significant difference (p>0.05).

15
Taste Evaluation

The tastes of the ODF formulations were evaluated according to a 10-point
scale of bitterness/sweetness, which was scored from 1 (very bitter) to 10 (very
sweet). The results showed a range of mean taste score from 4.9 +1.9 (Example 34)

20 to 6.7 +1.7 (Example 32) but no statistical differences between prototypes. As a
whole, among all the dosing administrations (n=54), 76% of the subjects reported a

score from 5 to 10, representing average to sweet tastes of the ODF formulations.
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Sucral ose 0.60 1.20%0.60 G ycerin 7.50 15.00% 7.50 Propylene dycol 0.00
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3.000/ 0 wbCoRaleyessr bate 80 (Tween 80) 0.75 1.50% 0. 75 Sorhist@m/obtyneol eat e
(Span 80) 0.13 0.25%0. 13 Peppermint G| 0.50 1.00% 0.50 Menthol 0.25 0.50%
0. 25 FD&C Yel | ow #6

For the 10% loading formulations, i.e. Examples 30, 31, 32 and 33, the percentage of

subjects having average to sweet tastes increased to 83%.

The formulations of this study contained peppermint and menthol as the
flavoring agents. The taste of the ODF can be variable, by modifying the types of

5 flavors used in the formulation.

Physical dimensions for examples 35 to 46.

Example 35: NAL1606-211, size 2 cm X 5 cm, thickness 80-120 um, weight 145.3 mg.
10 Example 36: lot 103-6, size 2 cm x 1.8 cm, thickness 80-120 um, weight 40.0 mg.

Example 37: lot 103-11, size 2 ¢cm x 1.8 cm, thickness 80-120 um, weight 40.0 mg.

Example 38: lot 103-22, size 2 cm x 2 ¢m, thickness 80-120 pm, weight 50.0 mg.

15
Example 39: NAL1619, 3 cm X 4.5 cm, thickness 80-120 um, weight 200 mg.
Example 40: NAL6011-Cetirizine, 2 ¢cm x 3.5 cm, thickness 80-120 um, weight 100
mg.

20

Example 41. NAL1610-Zolmitriptan, 2 cm x 2 ¢cm, thickness 80-120 um, weight 50.0
mg.

Example 42. NAL1622-Sumatriptan, 3 cm x 4.5 cm, thickness 80-120 um, weight
25 200 mg.

Example 43. NAL1617K-Ketoprofen, 2 cm x 5 cm, thickness 80-120 um, weight 150
mg.

30
The above thickness and dimension are approximately measured value averages.
The following three examples are predicated values.

(Predicted) Example 44. NAL8817-Donepezil, 2 cm x 2 cm, thickness 80-120 um,
35 weight 50.0 mg.

(Predicted) Example 45. NAL1239-Fentanyl, 2 cm x 1.2 ¢m, thickness 80-120 um,
weight 31 mg.

40 Example 46. NAL1606-high viscosity: 2 cm x 5 cm, thickness 80-120 pm, weight
145.3 mg.
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0.05 0.10% 0.050 Film Wi ght50.00100. 00%202. 35 5 Physical Properties

Tabl e 18. Eval uation of physical properties, taste, and in vivo dissolution
of 10 NALROeR10f@eEssExanpl es 36, 37 and 38. Code NAL2762- PCOAISBAAGTH26 103
NAL2762- POl Lot # 103-6 103-11 103-22 APl N cotine base Ing N cotine
Base I ng N cotine polacrilex Ing nicotine Dose of each ODF (ng nicotine)
Physical Attributes

Example 35. NAL1606 Rizatriptan Benzoate ODF

Table 13. Formulation NAL1606-211

ODF NAL1606-211
2cm X
Size/ Thickness | 5¢cm /
100pm
Weight (mg) 145.3 mg
Workin
Dry Dry FXI:: ! Workable | g Wet 100¢ram
Film Film a u Formula | Formul &
a
Ingredients mg wiw% mg mg mg %
Rizatptan | yy 3| oo | 1453 | 1453 | 1453 | 2.52% 2.5
Benzoate
Pullulan 102.49 | 70.54% | 102.49 | jpoore | 512 | 89.03% |  89.03
Purified Water* 0.00 0.00% 412.87 0.00
Sucralose 1.74 1.20% 1.74 1.74 1.74 0.30% 0.30
Alcohol* 0.00 0.00% 17.44 17.44
Glycerin 17.44 12.00% 17.44 17.44
Sucrose Fatty
Acid Esters D- 4.36 3.00% 4.36 4.36
1811
Polysorbate 80 N
(Tween 80) 2.18 1.50% 2.18 2.18
Sorbitan 7.64g of
Monooleate 0.36 0.25% 0.36 0.36 43.95 7.64% | Intermediat
(Span 80) ¢ mixture
Cherry Flavor 0.73 0.50% 0.73 0.73
Spearmint Oil 0.36 0.25% 0.36 0.36
Peppermint Oil 0.36 0.25% 0.36 0.36
Menthol 0.73 0.50% 0.73 0.73
FD&C Green | 6145 | 0.01% | 00145 | 22205% | 5006 | 050% |  0.50
#3 solution
Film Weight ~ 14530 100.00%  575.61 s7s.61 090 100
5
Table 14. Premix A:
. . Weight
Intermediate Ingredients (@
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Overal |l Acceptability 4 2 2 Tear resistance 4 2 2 Flexibility 3 3 4
Tensile strength 4 4 1 El ongation 0 0 2 Rigidity 4 4 2 Fil m Curved

Edges or wé2910/062688 PCT/US2009/062776
Ethanol
Glycerin
Sucrose Fatty Acid Esters D-
1811 1.5

Polysorbate 80 (Tween 80) 0.75
Sorbitan Monooleate (Span 80) 0.125
Cherry Flavor 0.25
Spearmint Oil 0.125
Peppermint Oil 0.125
Menthol 0.25

Manufacturing Procedure for NAL1606 Rizatriptan ODF
(Dosage Strength: 10 mg):
1. Premix A (Intermediate Mix): Dissolve and mix well sucrose fatty acid
5 esters D1811, glycerin, Tween 80, Span 80, cherry flavor, spearmint oil,
peppermint oil, menthol together with ethanol at 60 °C.
2. Premix B (20% of pullulan solution): Dissolve pullulan (17.97 g) in water
(72.11 g) and mix well at 60 °C.
3. Premix C (0.5% of FD & C Green #3): Dissolve 0.1g of FD&C #3 into 19.9 g of
10 water, mix well.
Solution D: Add rizatriptan benzoate into Premix B, mix well.
Solution E: Add sucralose into Solution D, mix well.
Solution F: Add Premix A into Solution E, mix well at about 60 °C.
Coating Solution: Add 0.5 g of Premix C into Solution F, mix well at about 60
15 oC.
8. After mixing, deaerate the Coating Solution thoroughly.

Noo s

Film Forming Process

1. The Werner Mathis AG coating machine was used to cast the films. First
20 the machine was heated to 80 °C. The wet film thickness, the gap setting
between the doctor knife and the top of a PET film surface, was set
between about 0.7mm to about 1 mm.
2. Mount the PET film to form a smooth flat surface.
3. The degassed coating solution was poured from the solution container
25 across the cross section of the PET film.
4. When ready to coat, the knife was drawn slowly over the coating solution
which would spread the solution evenly to form a uniform thickness film.
5. The casted wet film on the PET film was immediately entered the drying
compartment of the machine set at about 8o °C for 20 minutes.
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tack 3 1 3 Easy to renove from pouch 4 4 4
Or ganol epvDcoasedsBut es Sweet 2 3 3 Bitter

eraser Tack 0 0 O
Stick toitself 0 0O
PCT/US2009/062776

6. The dried films were then cut into small films in a size of 2 cm by 5 cm.
7. For PK (Pharmacokinetic) studies, the 2cm by 5 em film is further cut into
2 equal pieces of 2 cm by 2.5¢cm each.

5 Example 36. NAL2762 Nicotine ODF

Table 15. Formulations NAL2762-102

ODF NAL2762-102 Lot103-6
Dry Film Dry Film Wet Formula
Ingredients mg w/w% mg
Nicotine base 1.00 2.50% 1.00
S Fatty Acid
A 2.00 5.00% 2.00
Alcohol* 0.00 0.00% 17.00
Pullulan 31.18 77.95% 31.18
Purified Water* 0.00 0.00% 132.68
Sucralose 0.48 1.20% 0.48
Glycerin 4.00 10.00% 4.00
Polysorbate 80 0
(Tween 80) 0.60 1.50% 0.60
Sorbitan
Monooleate (Span 0.10 0.25% 0.10
80)
Peppermint Oil 0.40 1.00% 0.40
Menthol 0.20 0.50% 0.20
FD&C Yellow #6 0.040 0.10% 0.040
Film Weight 40.00 100.00% 189.68
10
Example 37 NAL2762 Nicotine ODF
Table 16. Formulation NAL2762-103
15
NAL2762-
ODF 103 Lot 103-11
Dose (mg- Nicotine) 1.00 mg
Total ODF Weight 40.00 mg
(mg)
. . Wet
Dry Film Dry Film Formula
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100
Pepper m nt

10

00O Salty 0 00 O her Taste Pepperm nt Pepperm nt
Mouth Feel 2 3 3 Overall Taste Evaluation 2 3 2.5
conpl et edwe=olumsee3a3m nl 5sec2m n59sec3ni n06sec PCT/US2009/062776
Ingredients mg wiw% mg
Nicotine base 1.00 2.50% 1.00
Alginic Acid 0.50 1.25% 0.50
Pullulan 29.48 73.70% 29.48
Purified Water* 0.00 0.00% 134.38
Sucralose 0.48 1.20% 0.48
Solutol H15 1.00 2.50% 1.00
Sucrose Fatty Acid o
Esters D-1811 1.00 2.50% 1.00
Alcohol* 0.00 0.00% 5.20
Glycerin 3.20 8.00% 3.20
Triethyl Citrate 2.00 5.00% 2.00
Polysorbate 80 N
(Tween 80) 0.60 1.50% 0.60
Sorbitan Monooleate o
(Span 80) 0.10 0.25% 0.10
Peppermint Oil 0.40 1.00% 0.40
Menthol 0.20 0.50% 0.20
FD&C Yellow #6 0.04 0.10% 0.040
Film Weight 40.00 100.00% 179.58
Example 38 NAL2762 ODF

15

Sour

In vivo

Table 17. Formulation NAL2762-Po1

ODF NAL2762-P01
Lot 103-22
Dose (mg)-Nicotine 1.00 mg
Total Weight 50.00 mg
Dry . Wet
Film Dry Film Formula
Ingredients mg wiw% mg
Nicotine Polacrilex 20% 5.00 10.00% 5.00
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Exanpl e 39. NAL1619 (dicl of enac sodium and rizatriptan benzoate) ODF Tabl e
19. Fornul ation NAL1619: Code Riza-Diclo (NAL1619) Dry FilmDry Film

| ngr edi erwe 20)/0826880 Ri za Benzoate 5.00 2.50% Di cl of enac pEadiseen9a62709 10. 00%
Pul l ul an 136. 08 68. 04% Sucral ose 2.40 1.20% Et hanol 0.00 0.00% G ycer ol
24.00 12.00% D1811 6.00 3.00% Tween 80 3.00 1.50% Span 80 0.50 0.25%

Pullulan 33.73 67.45% 33.73

Purified Water* 0.00 0.00% 144.85
Sucralose 0.60 1.20% 0.60
Glycerin 7.50 15.00% 7.50
Propylene Glycol 0.00 0.00% 0.00
Alcohol* 0.00 0.00% 7.50
Sucrose Fatty Acid Esters D- 1,50 3.00% 1.50

1811

Polysorbate 80 (Tween 80) 0.75 1.50% 0.75
Sorbitan Monooleate (Span 80) 0.13 0.25% 0.13
Peppermint Oil 0.50 1.00% 0.50
Menthol 0.25 0.50% 0.25

FD&C Yellow #6 0.05 0.10% 0.050

Film Weight 50.00 100.00%  202.35

5
Physical Properties
Table 18. Evaluation of physical properties, taste, and in vivo dissolution of
10 NAL2762 ODF Examples 36, 37 and 38.

Wavy

Cod NAL2762- NAL2762- NAL2762-
oce 102 103 P01
Lot # 103-6 103-11 103-22
Nicotine Nicotine Nicotine
API .
base Base polacrilex
Dose of each ODF (mg nicotine) 1mg 1mg 1mg nicotine
§ Overall Acceptability 4 2 2
é Tear resistance 4 2 2
S Flexibility 3 3 4
bt
< Tensile strength 4 4 1
= Elongation 0 0 2
&
g7 Rigidity 4 4 2
E Film Curved Edges or
» 0 2 0
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Cherry Flavor 1.00 0.50% Spearmint oil 0.50 0.25% Peppermnt oil 0.50 0.25%
ment hol 1.00 0.50% FD & Green #3 0.02 0.01% Table 20. Dissolution Profile
of NAL161MWODB10fms2gspl e 39: Exanpl e 40. NAL6011-Cetiri zi RETABR009NedIE 21.
NAL6011- 101 Fornul ati on ODF NAL6011-101 Size/ Thickness 2cm x 5cm/
100)tm Weight (nmg) 100ng Dry FilmDry Filmlngredients ng w w Cetirizine
HCL

Pencil eraser Tack 0 0 0
Finger tack 3 1 3
Easy to remove from pouch 4 4 4
Stick to itself 0 0 0
Sweet 2 3 3
5__—": Bitter 1 0 0
2
£ Sour 0 0 0
ﬁ Salty 0 0 0
% Other Taste Peppermint Peppermint Peppermint
E Mouth Feel 2 3 3
§n Overall Taste Evaluation 2 3 2.5
< In vivo
completedissolution 3minlSsec 2min359sec 3min06sec
Example 39. NAL1619 (diclofenac sodium and rizatriptan benzoate) ODF
5 Table 19. Formulation NAL1619:
Code Riza-Diclo (NAL1619)
Dry
Dry Film Film
Ingredients mg w/w%
Riza Benzoate 5.00 2.50%
Diclofenac Sodium 20.00 10.00%
Pullulan 136.08 68.04%
Sucralose 2.40 1.20%
Ethanol 0.00 0.00%
Glycerol 24.00 12.00%
D1811 6.00 3.00%
Tween 30 3.00 1.50%
Span 80 0.50 0.25%
Cherry Flavor 1.00 0.50%
Spearmint oil 0.50 0.25%
Peppermint oil 0.50 0.25%
menthol 1.00 0.50%
FD &C Green #3 0.02 0.01%
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10. 00 10% Pul I ul an 69. 30 69. 30% Purified Water* 0.00 0.00% Sorbitol 5.00
5.00% Sucral ose 1.20 1.20% Al cohol* 0.00 0.00% d ycerin 8.00 8.00% Sucrose
Fatty AciwoBstoawges®- 1811 3. 00 3. 00/ 0 Pol ysorbate 80 ( Tweerus3@p/06273@ 1. 50%
Sor bi tan Monool eate (Span 80) 0.25 0.25% Peppermint Gl 1.00 1.00% Ment hol
0.50 0.50% FD &C Yel | ow #6 0. 25

Table 20. Dissolution Profile of NAL16190ODF Example 39:

Dissolution condition: 50rpm 37C, paddle over disk
2009.5.7-2009.5-8

Lot Rizatriptan Benzoate 1 2 3 ave
09050601 2 40.5027 38.8877 73.536  50.975467
5 90.7091 86.0135 106.4637 94.395433
10 116.1855 104.9442  117.6836  112.93777
15 119.3446  109.1228  121.9668 116.8114
20 122.356  113.6185 121.0956  119.02337
Diclofenac Sodium 1 2 3

61.7854 55.3473 86.9744 68.0357
99.8688 95.9334  109.4492  101.75047
10 116.7546 1082991  116.3372  113.79697
15 116.6002  110.3854  117.6814 114.889
20 118.2711 113.156  118.2983 116.57513
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0.25% Fi | m Wei ght 100. 00100. 00% 434.95 Table 22. Dissolution Profile of
NAL6011 Exanple 40 Di ssolution: Medium Water, Condition: 50rpm, 37C Paddl e
over di skwOTestookdsshod UV Lot: NAL6011- 090581801 PATABP009D6 2 TAV e
9.4202 9.741 9.5807 Mn12345

Example 40. NAL6011-Cetirizine ODF

Table 21. NAL6011-101 Formulation

ODF NAL6011-101
. . 2¢m x Sem /
Size/ Thickness 100um
Weight (mg) 100 mg
. Dry Wet
Dry Film Film Formula
Ingredients mg wiw% mg
Cetirizine HCL 10.00 10% 10.00
Pullulan 69.30 69.30% 69.30
Purified Water* 0.00 0.00% 326.95
Sorbitol 5.00 5.00% 5.00
Sucralose 1.20 1.20% 1.20
Alcohol* 0.00 0.00% 8.00
Glycerin 8.00 8.00% 8.00
Sucrose Fat?,g?l(:ld Esters D- 3.00 3.00% 3.00
Polysorbate 80 (Tween 80) 1.50 1.50% 1.50
Sorbitan Monooleate (Span 80) 0.25 0.25% 0.25
Peppermint Oil 1.00 1.00% 1.00
Menthol 0.50 0.50% 0.50
FD &C Yellow #6 0.25 0.25% 0.2500
Film Weight 100.00 100.00%  434.95
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6 Ave Dissolution 2 86.43 87.57 84.45 100.04 82.75 95.78 89.5 2009.5. 21- 4
96.92 100.9 106.27 103.72 96.92 107.12 102 5.22 6 103.44 108.3 111.09 109.1
103. 15 108020101068688 8 109. 39 110 102. 59 107. 12 107. 3PCT/US2009/062776

Table 22. Dissolution Profile of NAL6011 Example 40

Dissolution: Medium: Water, Condition: 50rpm ,37C Paddle over disk. Test Method UV
Lot: NAL6011-

090581801
Assay 1 2 Ave
9.4202 9.741 9.5807
Min 1 2 3 4 5 6 | Ave

86.43 87.57 84.45 100.04 82.75 95.78 | 89.5
96.92 100.9 106.27 103.72 96.92 107.12 102
103.44 1083 111.09 109.1 103.15 10599 | 106.8
109.39 110 102.59 107.12 | 107.3

Dissolution
2009.5.21-
5.22

0N =N
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Exanple 41. Zolmtriptan ODF NAL1610-Loti 03-50 Tabl e 23 Formnul ati on NAI A6l o
Exanpl e 41 Code NAL1610 Fil m Wi ght 50ny Dat e Dy FilmDry Fil mWt
Forrmul a wogosedicess8s ng W wWong Zolmtriptan 2. 50 5. 00PCZ/UBR009Bed 7@l an
38.77 77.54% 194ng of 20% pul lul an Sucral ose 0.60 1.20% 0. 60

Example 41. Zolmitriptan ODF NAL1610-Lot103-50

Table 23 Formulation NAL1610 Example 41

Code NAL1610
Film Weight 50 mg
Date
Dry .
Film Dry Film Wet Formula
Ingredients mg wiw% mg
Zolmitriptan 2.50 5.00% 2.50
0
Pullulan 3877 | 77.54% | 104meof20%
pullulan
Sucralose 0.60 1.20% 0.60
Ethanol 0.00 0.00% 5.00
Glycerol 5.00 10.00% 5.00
D1811 1.50 3.00% 1.50
Tween 80 0.75 1.50% 0.75
Span 80 0.13 0.25% 0.13
Peppermint oil 0.50 1.00% 0.50
menthol 0.25 0.50% 0.73
2.91mg of
V]
FD &C Green #3 0.01 0.01% 0.5%solution

Film Weight 50.00  100.00%
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Et hanol 0.00 0.00%5.00 dycerol 5.00 10.00%5.00 D1811 1.50 3.00% 1.50
Tween 80 0.75 1.50%0.75 Span 80 0.13 0.25%0.13 Peppermnt oil 0.50
1. 00% 0. 590 200mtsbes8 0. 25 0.50% 0. 73 FD &C Green #3 0. OPCT/US2009/062776

Table 24. Physical Property Evaluation of Example 41 NAL1610 ODF:

Code NAL1610
Lot # 103-50
2.5mg
API and Dosage zolmitriptan
/50mg ODF
Overall Acceptability 3
Tear resistance 3
§ Flexibility 3
= Tensile strength 4
et
= Elongation 0
H . . .
2 Rigidity 4
o Film Curved Edges or 0
§ Wavy
g} Pencil eraser Tack 0
i Finger tack 2
Easy to remove from 4
pouch
Stick to itself
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0.01% 2.9 I ng of 0.5%ol ution Fi | m Wei ght 50. 00100. 00% Tabl e 24. Physi cal
Property Eval uation of Exanple 41 NAI A6l o ODF: Code NAL1610 Lot # 103-50
APl and Dweagw/@2@8y zol mtriptan /50ng ODF Physical At Pcirhist@s/ores al |
Acceptability 3 Tear resistance 3 Flexibility 3 Tensile strength 4

El ongation O Rigidity 4 Film Curved Edges or Wavy O

Example 42. NAL1622-Sumatriptan ODF

Table 25. Formulation NAL1622 Example 42

NAL1622-
Code 200mg
Film Weight 200 mg
Date
Dry Film Dry Film Wet Formula
Ingredients mg wiw% mg
Sumatriptan
succinate' 35.00 17.50% 35.00
650mg of 20%
V]
Pullulan 130.08 65.04% pullulan in water
Sucralose 2 40 1.20% 2.40
Ethanol 0.00 0.00% 20.00
Glycerol 20.00 10.00% 20.00
D1811 6.00 3.00% 6.00
Tween 80 3.00 1.50% 3.00
Span 80 0.50 0.25% 0.50
Peppermint oil 200 1.00% 2.00
menthol 1.00 0.50% 0.73
2.91mg of
FD &C Green #3 0.02 0.01% 0.5%solution
Film Weight 200.00 100.00%

1 35 mg of sumatriptan succinate is equivalent to 25 mg of sumatriptan base.
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Pencil| eraser Tack O Finger tack 2 Easy to renove frompouch 4 Stick to
itself O Exanple 42. NAL1622-Sumatri ptan ODF Tabl e 25. Formul ati on NAI 1622
Exanpl e MO 20ode2d88L.1622- 200ng Fi | m Wei ght 200ngy DatPeT/US200060%277 | m Dry
Film Wt Fornmula Ingredients ng w w% ng Sunmatri ptan succi nat el

Table 26. Physical Attributes of NAL1622 Sumatriptan Example 42 ODF:

Code NAL1622
Lot # 103-51
25mg
API and Dosage sumatriptan
/200mg ODF
Overall Acceptability 4
Tear resistance 2
§ Flexibility 3
= Tensile strength 4
et
= Flongation 0
H . . .
2 Rigidity 4
o Film Curved Edges or 0
§ Wavy
= .
E‘ Pencil eraser Tack 1
a Finger tack 3
Easy to remove from 4
pouch
Stick to itself 0
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35.00 17.50% 35.00 Pullulan 130.08 65.04% 650ng of 20% pul lul an in water
Sucral ose 2.40 1.20% 2.40 Et hanol 0.00 0.00% 20.00 d ycerol 20.00 10.00%
20. 00 D18Y® 261006268800% 6. 00 Tween 80 3. 00 1.50% 3. 00 SpanTAB2@9862706 25%
0.50 Peppermnt oil 2.00 1.00% 2.00 nenthol 1.00 0.50%

Example 43. NAL1617K Ketoprofen ODF

Table 27. Formulation NAL1617K Example 43 ODF

Code NAL1617K-ketoprofen-150
Film Weight/Size 150 mg
Date
l?i fr}lll Dry Film Wet Formula
Ingredients mg wiw% mg
Ketoprofen 25.00 16.67% 25.00
Pullulan 98.81 | 65.87% ;‘ﬁﬁlﬁi Oiflzv(v):/t"er
Sucralose 1.80 1.20% 1.80
Ethanol 0.00 0.00% 15.00
Glycerol 15.00 10.00% 15.00
D1811 4.50 3.00% 4.50
Tween 80 2.25 1.50% 2.25
Span 80 0.38 0.25% 0.38
Peppermint oil 1.50 1.00% 1.50
menthol 0.75 0.50% 0.73
FD &C Green#3 | 0.02 | 0.01% 0 .25'094,15?1% t‘i)gn

Film Weight 150.00  100.00%
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0.73 FD &C G een #3 0.02 0.01% 2.91ng of 0.5%olution Film

Wei ght 200. 00100. 00% 1 35 ng of sumatriptan succinate is equivalent to 25 ng
of sunat rwptarv/dsaese. Tabl e 26. Physical Attributes of RALAG2R9S627Ta¢ ri pt an
Exanpl e 42 ODF: Code NAL1622 Lot # 103-51 APl and Dosage 25ng sunatri ptan
[/ 200ng ODF Physical Attributes Overall Acceptability 4 Tear resistance 2
Flexibility 3 Tensile strength 4 Elongation O Rigidity 4

Table 28. Physical Property of NAL1617K Example 43

Code NAL1617K
Lot # 103-54
25mg
API and Dosage ketoprofen /100
mg ODF
Overall Acceptability 35
Tear resistance 2
§ Flexibility 3
= Tensile strength 4
e
= Elongation 0
H . . .
2 Rigidity 4
o Film Curved Edges or 0
§ Wavy
g} Pencil eraser Tack 0
= .
A Finger tack 3
Easy to remove from 4
pouch
Stick to itself 0
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Fil m Curved Edges or Wavy O Pencil eraser Tack 1 Finger tack 3 Easy to
remove frompouch 4 Stick to itself 0 Exanple 43. NAL1617K Ket opr of en ODF
Tabl e 27.wBanruléads8on NAL1617K Exanpl e 43 ODF Code NALPETMS2000106377©f en- 150
Fil m Wei ght/ Si ze 150ng Dat e Dry FilmDry FilmWt Formula

I ngredients ng

Examples 44 - 46 illustrate how one would make an ODF for Donepezil, Fentanyl and
Rizatriptan benzoate respectively

5 Example 44. NAL8817 Donepezil ODF
Table 29 Formulation NAL8817 Donepezil ODF Example 44

NAL 8817 Donepezil
Code ODF
Film Weight/Size 50 mg
Date
Dry .
Film Dry Film Wet Formula
Ingredients mg wiw% mg
donepezil o
hydrochloride 5.00 10.00% 5.00
0
Pullulan 3627 | 72.54% | 181 meof20%
pullulan in water
Sucralose 0.60 1.20% 0.60
Ethanol 0.00 0.00% 5.00
Glycerol 5.00 10.00% 5.00
D1811 1.50 3.00% 1.50
Tween 80 0.75 1.50% 0.75
Span 80 0.13 0.25% 0.13
Peppermint oil 0.50 1.00% 0.50
menthol 0.25 0.50% 0.73
2.91mg of
V]
FD &C Green #3 0.01 0.01% 0.5%solution
Film Weight 50.00 100.00%

Example 45. NAL1239 Fentanyl ODF Formulation

Bulk
oryFim) | @y i) | Sonins
No Ingredients (mg) (wiw%) mg
1 Fentanyl Citrate 0314 1 0.314
2 Pullulan, NF 24.98 79.54 24.98
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w w ng Ketoprofen 25.00 16.67% 25.00 Pullulan 98.81 65.87% 494 ng of 20%
pullulan in water Sucralose 1.80 1.20% 1.80 Ethanol 0.00 0.00% 15. 00
d ycer ol wb6.2000/062:880% 15. 00 D1811 4.50 3.00% 4.50 Twe®nTAB209262716 50%

2.25

3 Purified Water, USP* 0.00 0 99.90224
5 Sucralose, GRAS 0.38 1.2 0.38
6 Alcohol, USP* 0.00 0 3.00
7 Glycerin, USP 3.77 12 3.00
8 Sucrose Fatty Acid Esters D-1811, 0.94 3 0.75
9 Polysorbate 80, NF (Tween® 80) 0.47 1.5 0.38
10 |Sorbitan Monooleate, NF (Span® 80) 0.08 0.25 0.06
11 Cherry Flavor, 0.16 0.5 0.13
12 Spearmint Oil, CDER Listed 0.08 0.25 0.06
13 Peppermint Oil, NF 0.08 0.25 0.06
14 Menthol, USP 0.16 0.5 0.13
15 FD &C Green #3, CDER Listed 0.00314 0.01 3.00
Film Weight 314 100.00% 133.45
Example 46. Medium/High viscosity water-ethanol based formulation
ODF NAL1606-50%Solid
Size/ Thickness igl(;l”)l(nScm /
Weight (mg) 145.3 mg
Dry Film 117)131 Fo\l")‘lllfflla
Ingredients mg wiw% mg
Rizatriptan Benzoate 14.53 10% 14.53
Pullulan 102.49 70.54% | 102.49
Water 0.00 0.00% 100.00
Ethanol 0.00 0.00% 30.00
Sucralose 1.74 1.20% 1.74
Glycerin 17.44 12.00% 17.44
Sucrose Fat?lg?fld Esters D- 436 3.00% 436
Polysorbate 80 (Tween 80) 2.18 1.50% 2.18
Sorbitan Monooleate (Span 80) 0.36 0.25% 0.36
Cherry Flavor 0.73 0.50% 0.73
Spearmint Oil 0.36 0.25% 0.36
Peppermint Oil 0.36 0.25% 0.36
Menthol 0.73 0.50% 0.73
FD &C Green #3 0.0145 0.01% 0.0145
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Span 80 0.38 0.25%0.38 Peppermnt oil 1.50 1.00% 1.50 nenthol 0.75 0.50%
0.73 FD & Green #3 0.02 0.01% 2.9 Ing of 0.5%ol ution Fi | m Wi ght 150. 00
100. 00% wabkhw/@388Physi cal Property of NAL1617K Exanpl @CZ#3SGod@cia. 1617K
Lot # 103-54 APl and Dosage 25ng ketoprofen /100 ng ODF Physical Attributes
Overall Acceptability 3.5 Tear resistance

Total 145.30 100.00%  275.30

Preparation of Medium/High Viscosity Formulation

1. Premix A (Intermediate Mix): Mix sucrose fatty acid esters D1811,
glycerin, Tween 80, Span 80, cherry flavor, spearmint oil, peppermint oil,
5 menthol together with ethanol at 60 °C.
2. Premix B: Dissolve pullulan, sucralose and FD&C Green #3 in water, and
mix well at 100 °C.
3. Solution C: Add rizatriptan benzoate into Premix B, and mix well.
4. Coating Solution D: Combine Premix A and Solution C, mix well at 100 °C.

10

Method to Produce Orally Dissolving Film Dosage Forms from

Medium/High Viscosity Formulations

The medium/high viscosity Coating Solution D can be further made into orally
dissolvable dosage forms using different methods such as extrusion at room
15 temperature or extrusion at slightly elevated temperatures and extrusion
particularly through a slot die method by coating onto a support substrate such
as polyester to form ribbons, rods, ovoid and other shapes then further
processed by drying at 80 to 100 °C and subsequently and cut into unit dosage
forms such as films, tablets or lozenges.

20
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2 Flexibility 3 Tensile strength 4 Elongation 0 Rigidity 4 FilmCurved
Edges or Wavy O Pencil eraser Tack 0O Finger tack 3 Easy to renove from
pouch 4 \80i20l0/a60688t sel f O Exanples 44 -46 illustrate RroWusa@Ime2r7e nmake
an ODF for Donepezil, Fentanyl and Ri zatriptan benzoate respectively 5
Exanpl e 44. NAL8817 Donepezil ODF Table 29 Fornul ati on NAL8817 Donepezil
ODF Exanpl e 44 Code NAL 8817 Donepezil ODF Film Weight/Size

Method to Produce Orally Dissolving Dosage Film Forms from High

Viscosity Formulations

A solvent less polymer carrier formulation composition can be melted by
heating at 80 to 200 °C into a high viscosity flowable formulation which can be
5 further made into orally dissolvable dosage forms using different methods such
as extrusion (by using single or twin screws or pumping through a slot die) and
formed into ribbons, rods, ovoid and other shapes, then cooled to room

temperature and cut into unit dosage forms such as films, tablets or lozenges.

10

15
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50ng Date Dry FilmDry FilmWt Fornula |Ingredients ng w w% ng
donepezil 5.00 hydrochloride 10.00% 5. 00 Pullulan 36.27 72.54% 181 ngy of
20% pul | wwerroiomeasBer Sucral ose 0. 60 1.20% 0. 60 Et hanol POTAB2@906817&. 00
d ycerol 5.00 10.00% 5.00 D1811 1.50 3. 00%

What is claimed:

L. A pharmaceutical composition comprising:

a water soluble matrix comprising an effective amount of a pharmaceutically

active agent and an absorption enhancer having an HLB of about 8 to about 16.

5 2. The pharmaceutical composition of claim 1 wherein the absorption enhancer
is one or more sucrose fatty acid esters having a combined HLB of about 8 to

about 16.

3. The pharmaceutical composition of claim 1 further comprising a nonionic
surfactant wherein the combined nonionic surfactant and sucrose fatty acid ester

10 have a combined HLB of about 8 to about 17.

4. The pharmaceutical composition of claim 3 wherein the nonionic surfactant is

at least one or more of polysorbate and sorbitan fatty acid ester.

5. The pharmaceutical composition of claim 3 further comprising a secondary
absorption enhancer selected from the group consisting of glycerol, ginger oil,

15 cineole and terpenes.

6. The pharmaceutical composition of claim 4 wherein the polysorbate is
selected from the group consisting of polyoxyethylene (20) sorbitan monolaurate,
polyoxyethylene (20) sorbitan monopalmitate, polyoxyethylene (20) sorbitan

and Polyoxyethylene (20) sorbitan monooleate.

20 7. The pharmaceutical composition of claim 4 wherein the sorbitan fatty acid
ester is selected from the group consisting of sorbitan monolaurate, sorbitan
monopalmitate, sorbitan monostearate, sorbitan tristearate and sorbitan

monooleate.
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1.50 Tween 80 0.75 1.50% 0.75 Span 80 0.13 0.25% 0.13 Peppermnt oil 0.50
1. 00% 0. 50 nmenthol 0.25 0.50%0.73 FD & Green #3 0.01 0.01% 2. 91ng of

0. 5% ol utworro1orickess \\ei ght 50. 00100. 00% Exam | e 45. NAI 123@TRSpaca062700OF
Formul ati on NAL1239 ODF (Dry Film) ODF (Dry Film Bulk Coating Sol uti on No
Ingredients (ng) (w w¥

8. The pharmaceutical composition of claim 1 further comprising a film forming
agent selected from pullulan or a polymeric mixture of polyvinyl pyrrolidone and

a polymeric alginate.

9. The pharmaceutical composition of claim 1 wherein the pharmaceutically

5 active agent is an anti-migraine agent.

10.  The pharmaceutical composition of claim 1 wherein the pharmaceutically

active agent is a triptan and its pharmaceutically acceptable salts.

11.  The pharmaceutical composition of claim 10 wherein the triptan is selected
from the group consisting of eletriptan, frovatriptan, sumatriptan, zolmitriptan,

10 naratriptan, rizatriptan, almotriptan and their pharmaceutically acceptable salts.

12.  The pharmaceutical composition of claim 1 wherein the active agent is
selected from the group consisting of Smoking cessation drugs, Narcotic
analgesics, Anesthetic, Antitussives, Nonnarcotic analgesics such as the
nonsteroidal anti-inflammatory agents (NSAIDS), Erectile dysfunction, Female

15 sexual dysfunction, Antihistamines, Colds and Allergy, Cough, Respiratory
Disorders, Sore Throat, Respiratory Disorders, Heartburn and Dyspepsia,
Antiemetics, Sleep aids, Diarrhea, Oral Hygiene, Antagonists of CGRP receptors,
Migrane treatment, Drugs for hormone replacement, Alzheimer’s disease,

Caffeine and Caffeine salt compounds.

20 13.  The pharmaceutical composition of claim 11 wherein the triptan is rizatriptan

and its pharmaceutically acceptable salts.

14.  The pharmaceutical composition of claim 9 wherein the pharmaceutical

composition further comprises a non-steroidal anti-inflammatory agent.
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ng 1 Fentanyl G trate 0.314 1 0.314 2 Pullulan, NF 24.98 79.54 24.98
Purified Water, USP* 0.00 O 99.90224 Sucral ose, GRAS 0.38 1.2 0.38 Al cohol,
USP* 0. OOWO 2810082688ycerin, USP 3.77 12 3.00 Sucrose Fat P¢TAS2@M617¢6 S

D 1811, 0.94 3 0.75 Pol ysorbate 80, NF (Tween(r) 80) 0.47 1.5 0.38 Sorbitan
Monool eate, NF (Span(r) 80)

15.  The pharmaceutical composition of claim 11 wherein the triptan is

zolmitriptan and its pharmaceutically acceptable salts.

16.  The pharmaceutical composition of claim 11 wherein the triptan is

sumatriptan and its pharmaceutically acceptable salts.

5 17.  The pharmaceutical composition of claim 1 wherein the pharmaceutical
composition dissolves in the oral cavity in about 0.25 minutes to about 15

minutes.

18.  The pharmaceutical composition of claim 8 wherein the film forming agent is

pullulan.

10 19.  The pharmaceutical composition of claim 10 wherein the triptan is present in

an amount of from about 1 mg to about 50 mg as the base.

20.  The pharmaceutical composition of claim 8 wherein the ratio of polyvinyl
pyrrolidone to polymeric alginate in the polymeric mixture is from about 5:1 to

about 1:3.

15 21.  The pharmaceutical composition of claim 2 wherein the sucrose fatty acid
esters are sucrose fatty acid esters having a monomer content of from about 20

percent to about 80 percent.

22.  The pharmaceutical composition of claim 2 wherein the sucrose fatty acid
esters are selected from the group consisting of sucrose stearate, sucrose

20 palmitate, sucrose laurate, sucrose behenate, sucrose oleate and sucrose erucate.

23.  The pharmaceutical composition of claim 8 wherein the polymeric mixture

contains, from about 5% to about 95% by weight of polyvinyl pyrrolidone and
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0.08 0.25 0.06 Cherry Flavor, 0.16 0.5 0.13 Spearmnt O, CDER Listed 0.08
0.25 0.06 Peppermnt G, NF 0.08 0.25 0.06 Menthol, USP 0.16 0.5 0.13 FD
&C G een W0B,200DERSBI st ed 0. 00314 0.01 3.00 Fil m Wei ght BCTAIS2@0/001¥% 133. 45
Exam | e 46. Mediun H gh viscosity water-ethanol based formulation ODF
NAL1606- 50%50l id Si ze/ Thickness 2cm x 5cm/ 100)tm Weight (ng) 145. 3ny

from about 5% to about 95% by weight of an polymeric alginate, both of said

weights being based on the weight of said polymeric mixture.
24.  The pharmaceutical composition of claim 1 wherein the matrix is a film.
25.  The pharmaceutical composition of claim 1 wherein the matrix is a tablet.
5 26. The pharmaceutical composition of claim 1 wherein the matrix is a liquid.

27.  The pharmaceutical composition of claim 24 further comprising a polymeric

mixture of polyvinyl pyrrolidone and a polymeric alginate.

28.  The pharmaceutical composition of claim 24 wherein the film when placed in

the oral cavity will dissolve in about 0.25 minutes to about 15 minutes.

10 29. The pharmaceutical composition of claim 25 wherein the tablet when placed
in the oral cavity will dissolve in about 0.25 minutes to about 15 minutes.
The pharmaceutical composition of claim 29 wherein the nonionic surfactant

is at least one or more of polysorbate and sorbitan fatty acid ester.

30.  The pharmaceutical composition of claim 24 wherein the film has a thickness

15 of about 0.01 mm to about 5 mm.

31.  The pharmaceutical composition of claim 24 wherein said film has a surface

area of from 0.25 cm2 to 20 cm2 and a weight of about 1 mg to about 200 mg.

32.  The pharmaceutical composition of claim 24 wherein said film has a surface

area of from 1 cm2 to 10 cm2 and a weight of about 10 mg to about 200 mg.

20 33. The pharmaceutical composition of claim 24 wherein said film contains one or
more absorption enhancers in an amount of from about 0.1% by weight to about

20% by weight of the film.
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Dy FilmDry Filmlngredients ng w w Ri zatri ptan Benzoate 14.53 10%

Pul I ul an 102. 49 70.54% Water 0.00 0.00% Et hanol 0.00 0.00% Sucral ose 1.74
1. 20% G ywenrnn/bZes884 12. 00% Sucrose Fatty Acid Esters DPCIAB2004/0857@. 000/ 0
Pol ysorbate 80 (Tween 80) 2.18 1.50% Sorbitan Mnool eate (Span 80) 0. 36
0.25% Cherry Flavor 0.73 0.50% Spearmnt G|

34.  The pharmaceutical composition of claim 24 wherein said film contains one or
more absorption enhancers in an amount of from about 0.1% by weight to about

15% by weight of the film.

35.  The pharmaceutical composition of claim 24 wherein said film contains a
5 absorption enhancer in an amount of from about 1% by weight to about 10% by

weight of the film.

36.  The pharmaceutical composition of claim 25 wherein said tablet contains a
absorption enhancer in an amount of from about 0.1% by weight to about 20% by

weight of the tablet.

10 37. The pharmaceutical composition of claim 25 wherein said tablet contains a
absorption enhancer in an amount of from about 1% by weight to about 15% by

weight of the tablet.

38.  The pharmaceutical composition of claim 26 wherein said liquid contains a
absorption enhancer in an amount of from about 0.1% by weight to about 10% by

15 weight of the liquid.

39.  The pharmaceutical composition of claim 1 wherein the pharmaceutical active
agent is an agent for the treatment or prevention of migraine headaches in a
patient and is present in an amount which is effective for treating or preventing

said headaches.

20 40. The pharmaceutical composition of claim 4 wherein the polymeric mixture
contains from about 5% to about 95% by weight of polyvinyl pyrrolidone and
from about 5% to about 95% by weight of an polymeric alginate, both of said

weights being based on the weight of said polymeric mixture.
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0.36 0.25% Peppermnt G| 0.36 0.25% Menthol 0.73 0.50% FD & C G een #3
0.0145 0.01% Tot al 145. 30100. 00% 275. 30 Preparati on of Medi um Hi gh

Vi scosi t ywbanmilé2adsson 1. Premix A (Internediate M x) PCUS26005273€ fatty
acid esters D1811, glycerin, Tween 80, Span 80, cherry flavor, spearm nt
oil, peppermnt oil, 5menthol together with ethanol at 60 C 2. Prem x B:

Di ssol ve pul lul an, sucral ose and FD&C Green #3 in water, and mx well at

loo C 413. 9atBhiefaduti®ddombaatibh Bt ARink e MHRALE shif e tRk @Bhtaid arand M X
wel | . 4. Coating Solution D Combine Premx A and Solution C, mx well

at 1oo C 15,MeitlRdnhan frRAUCBBidd tloh JPaBSQh¥ibA 8nFid @ 8SA88:] ERIGERL f rom
Medi um Hi gh Vi scosity Fornmul ati ons The medi um hi gh viscosity Coating

Sol ution D §&RMRabsutd. ¥ by RS thOLBoRIRS by HbBRObY ABlzht SOSRYSFiQr M8 USi ng

di fferent nethods such as”extrusion at room 15tenperature or extrusion at
slightly elevated tenperatures and extrusion particularly through a sl ot
di e net hdd- by Theahumpacentienl somppyiber obclpise paythereipcpidsacinse fadbtatd t o form
ri bbons, rods, ovoid and ot her shapes then further processed by drying at
80 to5l oo Csteids 8 FosleGuesatiatethitiy gcid estes ofifierosfosage forns such as fil s,
tablets or | ozenges. 20 Method to Produce Orally Dissol ving Dosage Film

Forms from H ghe ¥haeRrdkhdcdrebmpbatibR BB clAing ShMelin sERSuPRIsY PRIy &/ rier
formul ati on conposition can be nelted by heating at 80 to 20870 into a high

viscosity flewabl e,f8sdubation which can be S5further nade into orally
di ssol vabl e dosage fornms using different nethods such as extrusion (by

using single or twn screws or pqnpin? through a slot die) and formed into
ri bbons, 4%odsffh©i?biﬁ‘dn%9ﬁﬁtl@ﬂl sempesitipe of claine k3 woeredy thegizapdpiandnpisserttur e and
cut into unit dosage forms such as filns, tablets or |ozenges. 10 15 What
i s cl ai med: nEnRmeIEohskeitti2cRlo dwiptsingiashbelassri sing: a water sol uble
matrix conprising an effective anmount of a pharmaceutically

10 45.  The pharmaceutical composition of claim 15 wherein the zolmitriptan is

present in an amount of about 1 to about 7.5 mg as the base.

46.  The pharmaceutical composition of claim 16 wherein the sumatriptan is

present in an amount of about 3 to about 100 mg as the base.

47. A controlled release matrix which comprises a water soluble film formed from

15 a polymeric mixture containing from about 5% to about 95% by weight of
polyvinyl pyrrolidone and from about 5% to about 95% by weight of an polymeric
alginate, both of said weights being based on the weight of said polymeric mixture

with said carrier device being of a size for insertion with the mouth.

48.  The controlled release matrix of claim 47 wherein the ratio of polyvinyl
20 pyrrolidone to polymeric alginate in the polymeric mixture is from about 5:1 to

about 1:3.
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active agent and an absorption enhancer having an HLB of about 8 to about
16. 5 2. The pharmaceutical conposition of claim1l wherein the absorption

enhancer We 20rm#62688nor e sucrose fatty acid esters havi ngCa/useomionyds HLB of
about 8 to about 16. 3. The pharnaceutical conposition of claim1 further
conprising a nonionic surfactant wherein the conbi ned nonionic surfactant
and sucrose fatty acid ester 10have a conbi ned HLB of about 8 to about 17.

4. The phgr MeRHEHARHIIEGERAS T Bk &fclaﬁhﬁz}mﬁer\éﬁﬁ‘sfaﬁi filnh REs NORFQRIaGea _
surfactant is at |east one or nore of polysorbate and sorbitan fatty acid

ester. 5. JifombpsiBCEM theBbutR)IRASALd #Reht 6f RbiMabolitid Agho GBHRT i Sing a
secondary absorption enhancer selected fromthe group consisting of

gl ycerol, %Mg{g_ oil, 15cineole and terpenes. 6. The pharnaceuti cal
conposition of Claim4 wherein the polysorbate is selected fromthe group
consi sting of polyoxyethylene (20) sorbitan nonol aurate, polyoxyethyl ene
(20) sor BPt anTgﬁ aerpEelifdirglease patrjronfyctaimaaneremonid G cendaing ege or

Pol yoxyet hyl ene (20) sorbitan nonool eate. 20 7. The pharmaceuti cal

conposi t i onmefe aisarntion ephenesth the sorbitan fatty acid ester is sel ected
fromthe group consisting of sorbitan nonol aurate, sorbitan nonopal mtate,

sor bi t an syonog}, et SlledSLledid Aty SIABAT & Fhédth S04 PhiARRRARLeate. WO
2010/ 062688PCT/ US2009/ 062776 8. The pharnaceuti cal conposition of claim1

further compplsififoss ikt 8id B4 ABENOmMShEs LES BB Pl sl 0r 2

pol ymeric m xture of polyvinyl pyrr |(§)one and a polyneric alginate. 9. The
phar maceuti cal conposition of claim11 wherein the pharmaceutically 5active
agent is%3n anhe contgelisdrieleagpematrixg. clame1yrharaindbe siease feBipeidiesiesn of
claiml1 wherein the pharmaceutically active agent is a triptan and its

phar maceut i z#ld ponemepeatien of flomsabout 2o pergeat ghalraviSeweresalt. conposi ti on of
claim 10 wherein the triptan is selected fromthe group consisting of

el etrjppt an, fagy %ﬁt&&ﬁéﬂ%leﬁ%ﬁ%%fﬁ%&%in@ Nhér!'eirptt}l%@ucﬂogé‘%rtg%x]rcid%?é}s

rizatriptan, alnotriptan and their pharnmaceutically accept e salts. 12.

The phar mcﬁ%%%@ﬂed%%ﬁ%‘ég%é?@c&fsi&%@%&ﬁ%g% Elrdid, BEeraSd dati@ment is

dt .
sel ected fromthe group c ting I'ng cessation drugs, Narcotic

onster of el AR IRl sy le e e RN BB PR et on,

fammat ory agenhts ecti ysfunction,
Femal e 15sexual dysfunction, Antihistam nes, Colds and Allergy, Cough,
Respi r at érty DilbecerirgledSeleasemmatri of cRasysa whenein wiid abspepigon eisn and
Dyspepsia, Antienetics, Sleep aids, Diarrhea, Oal Hygi ene, Antagonists of
CGRP r eceptnesent i gn ameunt efdremabouy6 gzsaticnt 2k based upepihecesightof

Al zhei ner's di sease, Caffeine and Caffeine salt conpounds. 20 13. The

phar naceut i ihalfilmonposi ti on of claim 11 wherein the triptan is rizatriptan
and its pharnaceutically acceptable salts. 14. The pharnmaceuti cal

cOmPOSi 1191 Ol bl MARKE! Rale AAAAIREEUILE Bl GATRRSI LIS  her

conprises a non-sterol anti -1 anmatory age

2010/ 062688 LT RANH 003 LR ol BnPLBLIRS UL Ral SRAROSILLRN AL ol af m 11

wherein the nis zolmtrip Ically dccept abl e
salts. 16. I phar. i osition of claim11l wherein the triptan
is sumatri p%ggeré)ﬁlgcﬁ?@%%hg?gj Sgétj'i cally acceptable salts. 5 17. The

phar maceuti cal conposition of claim1l wherein the pharmaceuti cal

conposi tison dil'bs odnteslladretehse mratrix efaldimysd furtieo oemrigisg miwmieemlthde about 15
m nut es. 18. The pharnaceutical conposition of claim8 wherein the film

f or m2ng agetherapgupahgantan. 10 19. The pharnaceutical conposition of claim 10
wherein the triptan is present in an anmount of from about 1 ng to about 50

™. 85 L Ne7bas g 20,15 ANRLIRE BH LR nGATARYA L9l Ehihfl wher ein the

rati o of “pol yvi

administering the oral unit dosage form as a water soluble matrix to the oral

mucosal membranes of the mouth of a patient, which matrix contains, dispersed
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pyrrolidone to polynmeric alginate in the polyneric mxture is from about
5:1 to about 1:3. 15 21. The pharnmaceutical conposition of claim2 wherein

t he sucr owe 2bavdsyesaci d esters are sucrose fatty acid esPerash@gionzy7’a
nononer content of from about 20 percent to about 80 percent. 22. The
phar maceuti cal conposition of claim2 wherein the sucrose fatty acid esters
are selected fromthe group consisting of sucrose stearate, sucrose

20pal mi t at et,heﬁetaﬁ,rap%@arhﬁe&ﬁkﬁl a @é&@&e@ﬁb%@?m%n@ﬁﬁn kRa&tpaANd sucrose
erucate. 23. The pharnaceutical conposition of claim8 erein the

pol ynmeri ¢ nirgaififta®OfiRARDad, ZOMiROHh, R irHitAD MhtdRAn BYd WRh&RHtaf

pol yvi nyl pyrrolidone and from about 5% to about 95% by wei ght of an

pol ymeric %I%H}@ﬁl%celﬁf&%%ceﬁﬁbﬁ R %&f?ﬁi@gh%ﬁguﬁ&lﬁg&t%i t of said
24. e pha

pol ymeric m xture. rmaceutical conposition of claim1 wherein
the matrix hgséhtfih b n?a'irixTﬁ‘Qnﬁ%ﬁH?&f?é&i’v&ﬁJr c%ﬁiﬂﬁﬂﬁggéiﬁ%igfaiﬁé,%m}@ 1 wherein

the matrix 1s a tablet. 5 26. The pharmaceutical conposition of claim1l

wher eizn th L i QL j : htjron of claim
24 fur5t her elgg?r%){(%(é?%%egofo%ﬁgéngrrIlnézerr?u}?(%reghg}?Q%%Igi/{\%%sg%llm gyrrofipé%ne and a
pol ymeric a&tgju@?ttgm 28. The pharmaceuti cal conposition of claim24 wherein
the fil mwhen pllaced in the oral cavity will dissolve in about 0.25 minutes
to about 15 mi nutes. 10 29.The pharnaceutical conposition of claim25

wherei n tBe t Abe etetharbof gincetiuriner father gpmpzivingya pAlyherd¢ sddnteofi n about
0.25 mnutes to about 15 m nutes. The pharmaceutical conposition of claim
29 wher ei n pdevindmyorlidoseaficie palymeris ajginjteast one or nore of pol ysorbate
and sorbitan fatty acid ester. 30. The pharnaceutical conposition of claim

24 wher eisg thgpk 'g}e@i‘l&?éf c'?aih{‘ézé:%ﬂfx%%} ﬁr’é%gﬁ@f\;ﬁg@ﬁﬂpﬁéﬁi@f@&?“t 5> mm 31.

The pharmaceutic conposition o alrm m has a surface

area f fr : Hgmﬂsﬂ - wej f t.o, about 200 ng.
32. The phg‘rmr%glgéﬁf ?lgiei[}attégglznt%(e)?l |onﬁolﬁ1xc g?%]ﬁgﬁl %@?géﬁégal dtlf Imhas a
surface area of from1l cn2 to 10 cn2 and a wei ght of about 10 t o about
200 nmg. 20. 33Thamephed eofedant 5&whersonihegolymerionixhzs eotdingHeemiahoshi d il m
contai ns one or nore absorption enhancers in an anount of from about 0.1%
by wei ght t&9% &babaut26% hyweighighftpotsvinyi yfrolidene ang from about 5% to about

2010/ 062688PCT/ US2009/ 062776 34. The pharmaceuti cal conposition of claim 24
wher ei n sai @5% by metghh bhimpolymerioalgwmate, bwidks of gid weighthbmcegbasedwnghe anount  of
from about o0.1% by weight to about 15% by weight of the film 35. The

phar maceut i weightafrspiispdlyneriomixtiied.m 24 wherein said fil mcontains a

5absor pti on enhancer in an amount of from about 1% by wei ght to about | 0%
by i.ght. . of ' T ' i i m 25
wherarn Sk daEri Lot Rn o B B e SR R B0 £ o
about o0.1%:; i % wei ght of the tablet. 10 37. The

phar maceutilgél H%{S%g%%tlictglngﬁ&% tag)ﬁ)eagialr?#’% wherein said tablet contains a

absor pti on enhancer in an anount of from about 1% by wei ght to about 15% by
wei ght of62t heThablethod of B8m Gheheatear theceatrigah icpepogiin Aoamoiintdai m 26
wherein said |iquid contains a absorption enhancer in an anmount of from
about 0. 1% douheisghtabowt @hoghs theday. 15wei ght of the liquid. 39. The
pharmaceutical conposition of claim1l wherein the pharmaceutical active
agent is _gn a 1reat I i i I: I . daches in
a pati ent&andqﬁghpe&}gédeé#ﬁlﬁl iflwggn%hnn al(\if\ﬁ%’l%rﬁ?%;ehg@ géﬁp\}%{)&(%%ﬁtlgea ing or
preventing said headaghes. 2 . Th rmaceut | cQ sition of claimi4
Rher 0« ne BBy HERPaRe EpuRLo oot T P AR R BE b 5556 by el gt
of polyvinyl pyrrolidone and from about 5% to about 95% by wei ght of an

pol yneri ®4al gThatethdibofirlam savheres gid mabeét isgplired eddenthehengvel flkbidof sai d
polynmeric m xture. WO 2010/ 062688PCT/ US2009/ 062776 41. The pharnmaceuti cal
conposi ti onpatfentl ai m 1 wherein said matri x contains an absorption enhancer
or a conbination of absorption enhancers in a total anount of from about
0.1% by wei ght to about 20% by wei ght by weight of the matrix. 42. The
pharmaceutical conposition of claim2 wherein said sucrose fatty acid
Sester is a Cl2 to C20 saturated fattygs,acid ester of sucrose.



43. The pharmaceutical conposition of claim2 wherein said sucrose fatty
acid ester is a sucrose stearate. 44. The pharnaceutical conposition of

cl aim 13 wbensia24sBe rizatriptan is present in an anoun®PCofUSalwomO62726 5 t 0
about 15 ng as the base. 10 45. The pharmaceutical conposition of claim 15
wherein the zolmtriptan is present in an anmount of about 1 to about 7.5 ng
as the base. 46. The pharnaceutical conposition of claim 16 wherein the

sumat ri ptgan | $hEHRSKEYH of dlaif s PWRENR N %fid ahen) isdntQedttithe %ngcatmsﬁl% drhe base.

47. A controlled release matri x which conprises a water soluble filmforned
from 15a polhyigsdik ofthe piifengoNt ai ni ng from about 5% to about 95% by wei ght
of polyvinyl pyrrolidone and from about 5% to about 95% by wei ght of an
polynmeric al ginate, both of said weights bei n% based on the wei ght of said
pol ymer i €6mi xhe Brafhedofckyio shvhersin g}@\ﬁpe@%& Wopcist esherdias @ TAgOMgisert i on
with the nmouth. 48. The controlled release matrix of claim47 wherein the
rati o of potopETE frEppghaus RPRSFENE & WUy #BDEECeat-gi nate in the pol yneric

m xture is fromabout 5:1 to about 1:3. WD 2010/ 062688PCT/ US2009/ 062776 49.

The cgnt 10l | egng &lRRsEoMRif 38 RherelPi®stérod0 efitfi Rid&kdshid Mdas Ropur f ace
area of fromabout 1 cnR to about 10 cn2 and a wei ght of from about 10 ny

to about 20@e%Boup®nsithfg 6P8dMNel fhrite! ﬁﬁ?@se%ﬁﬁitétje_?gucﬁ&%ilﬁﬂrﬁ‘?e wher ei n said

fil mcontains one or 5nore absorption enhancers. The controlled rel ease
matrix of ChasBenuaE Shbiabta RIBRNGEFok SrlR, Of More sucrose falty acid
esters having a conmpbined HLB of about 8 to about 16. 52. The controlled

rel ease matrix of claimb51 wherein the sucrose fatty acid ester has a
nononer &8nt edhe siethodeh diigad whersit saith absospiagipenhaggenis peesgnt injam 53, The
controlled release matrix of claimb52 wherein the sucrose fatty acid esters
are sel ect exnoywmf fiven ghanipclonbpst 297§ basedsunongbe weighs phithe filgwcr ose

pal mtate, sucrose |aurate, sucrose behenate, sucrose ol eate and sucrose

erucghe. g9 S4Thd BRIEANST Rl ﬁ&‘{h%@%&ngggi 'ga RhidliebiRPahe]éin thai d

absorption enhancer 1s present I1n an anmount of from about 1%to about 20%

based upon { HEL H&Iﬁoﬁfc_ s%lglfat't?in{ éﬂ(mdlc?ése f ttﬂfa Qggtléphé\%da 50%&?1@(? MY rix of

claim50 further conprising a secondary absorption enhancer selected from
the group c IhSi d ycerol, tween, span, ginger oil, cineole and

t er penes. 8%@55¥%39§g%¥?%lled rel ease matrix of claimb50 further
conprising a water sol uble 20t herapeutic agent. 57. A nethod for mtigating
m gr ai ne 7Readdbaesthed ef gheim shiurdwrpenptisiggadetoridareabsegptidgreerdraaceruni t
dosage formas a water soluble matrix to the oral nucosal nenbranes of the
mout h of a sséciashiromihé gtoupeonsistiegelglyaesol, Wiespesrsadgingérarikicimeolg and
pharmaceuti cal agent selected fromthe group consisting eletriptan,
frovabri pt alerpesgsat ri ptan, zolmtriptan, naratriptan, rizatriptan and

al notriptan or pharmaceutically acceptable salts thereof, said

phar meceyl| calpagemto Pl MnPLER Gl theiRldhBAKIY Tn an amount effective
for conmbating sard mgraine,” sai matri X conposed of a one or nobre sucrose
fatty acid esters having an HLB of about 8 to 16. 58. The nethod of claim
57 furthdR. f uTheerethohgrdaimgd whersin/hemairipiixa tabdetof  pol yvi nyl pyrrol i done
and a polyneric alginate. 59. The nethod of claim58 wherein the ratio of

pol yvi nyl.,pyr [ 2 [ |l 2. 1:p,4he polyneric mxture is
from abth?" 5: Tﬁjts g%glg(gdu%&ﬁgfggéﬂ%%ﬂﬁe@ﬁgggg? h(H:}uth m 58 wherein the

pol ymeric m xture contains, fromabout 5% to about 95% by wei ght of

pol yvi nyl74pyr Tb¢ mfoined efrdpify siMuathen cobpsising audutangs gy iwanitgagent. an

pol yneric al ginate, both of said weights being based on the weight of said

pol Ygg! | &sim XHE ety SrigihesdRhbRth Ble £l {%e%%is%%ﬁ%ﬁb\;epg phad ppceut i cal

agent is rizatriptan and I'ts” pharnmaceutic accept e salts. 62. The

met hod of Cﬂil%%?oggawﬁrogigltgﬁﬁlﬁeg%éﬂ%ﬁlkgﬁlﬂll.h§s present in an anmount of about

2.5 to about ng as the base. € nmet hod of claimb58 wherein said
phar maceuti cal agent is present in the

84



20matrix and in the amount of fromabout 1 ng to about 50 ng as the base.
64. The nmethod of claim57 wherein said matrix is placed under the tongue
of said paDi2eni06268® 2010/ 062688PCT/ US2009/ 062776 65. Thecwatshad/0677€!1 ai m 58
wherein said matrix is inserted on the buccal tissue of the nmouth of the
patient. 66. The nmethod of claim58 wherein the sucrose fatty acid ester
has a nononer content of from about 20 percent to about 80 percent. 5

67. The mekhodThé nfdhiRdddRFaimsy @h&ermesduﬁr@arg%nt alreleadd SlefapBFiSd Bf ©
selected fromthe group consisting of sucrose stearate, sucrose palmtate,

sucrose |au&&@@mn§g&&ﬁﬁg%ﬁ§&ﬁ@§&ﬁﬂxﬁﬁgégﬁﬁu@Leate and sucrose erucate.
68. The net hod of clai wherei n said absorption enhancer is present in an

arount -ofy;f r om 8RN of Al AVOWIRALDRREM: HRIRIGIT 1UPIos OF %reaﬁerf' Im 10

69. The nethod of claimb fur er conprising a nonionic sur tant wherein

the conbi ”L% tH?Hh%Tg‘ti)% AR T aﬁd‘&b&i’%@é}%ﬁg%&%m@%& Fu'?&%ﬁ or

conbi ned H to about 17 al m 58 further

CO”pir 'sr,f: 23 %Ft%ﬁﬁgz{gg%ﬁﬁ PRI P QD ESAORES h3R 16 %i {s%&&gd%gt W enes.

cons tween, span, gl nger ol CI neol e an

/1. The methogdqph a@é@]ﬁbﬁg?ﬁé@@ﬁg&éﬁt?ggﬁte%ﬁ%d@ éﬁgééﬂm teZ@naflTB]%t et hod

of claimb58 erei n the ai m 58

oneT el o g el the s B P roeufs in FEp M08 Akus AAANRBE 00T
M nutes 1o ARaGURRRH whrek P EARt LR BB RSt} B hOAR . O =0

e o o, <l PR MIRRS B DEAEROd BulShRHEuB o0 ©

delrvsry mhere ndf?la afg fractron of 1% to 80% or greater of the drug
(F1) Ts del i% 8 Eh& Sor bed by the oral mucosa and absorbed

5system cal ly and a second fraction of greater than 1% to 80%is delivered
to and absorbed al ong the continuous |ength of the esophagus and
gastrointestinal tract wherein the first fraction (F1) results in a rapid
onset of action and inproved bioavailability and wherein the second
fraction (F2) results in a |longer duration of action and inproved

bi oavail ability such that the conbined FI and F2 results in 10i nproved

bi oavail ability.
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