SPECI FI CATI ON FI LM LI KE ORALLY ADM NI STERED MEDI CATI ON AND

MANUFACTURI NG METHOD THEREFOR [Field of the Invention] [0001]

The present invention relates to a filmlike orally adm ni stered

medi cati on and a manufacturing nethod therefor. [Background Art]

[ 0002] Orally adm ni stered nedi cati ons comonly take the form
of solid nmedications such as tablets, capsules, or the |like. Because
peopl e have difficulty in directly swall ow ng such solid nedications,

they often have to take the madiﬁc]ﬁ%' ' pl enty of water. Even if
they do so, sonme of them may sti ?f@?jﬁl%fficult to swal |l ow,
which may result in poor nedication conpliance. Wen solid

medi cations entail such swallowing difficulties, it is also |likely

t hat peopl e cl oFHMIAKE QBAdde! ADMINIEEREDMEBICATIOMANDY, ni st ake

that th olid nedi ' [ f their esophagi,
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[Field of the Invention]
[0001]

The present invention relates to a film-like orally administered

medication and a manufacturing method therefor.
[Background Art]
[0002]

Orally administered medications commeonly take the form of solid
medications such as tablets, capsules, or the like. Because people have
difficulty in directly swallowing such solid medications, they often have to
take the medications with plenty of water. Even if they do so, some of them

| may stlllﬁnd 1t ciifﬁcult to swallow, which may result in poor medication
compliance. When solid medications entail such swallowing difficulties, it is
also likely that people clog their tracheae with the solid medications by
mistalce or that the solid medications are attached to part of their esophagi,
resulting in formation of esophageal tumors on that part.
[0003]

Because especially the elderly and infants are more likely to
experience difficulty in swallowing solid medications, the use of jelly-like,
semisolid medications is desired in order to avoid the swallowing difficulties
associated with the solid medications and enhance the ease and safety during
intake. Such jelly-like, semisolid medications, however, contain a larger
amount of water; accordingly, they are subject to decrease in the stability of
their medical agents (especially those that are easily hydvolyzed).

[0004]



Because especially the elderly and infants are nore likely te
experience difficulty in swallow ng solid nmedications, the use of
jelly-like, semsolid nedications is desired in order to avoid the
swal lowing difficulties associated with the solid nmedications and
enhance the ease and safety during intake. Such jelly-like, sem solid
medi cati ons, however, contain a |arger anount of water; accordingly,
they are subject to decrease in the stability of their nmedical agents

(especially thosg that are_easily hydrolyz .1 0004] .. . . For
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suppressed,. This leads to inprovenment in the stability of the nedical
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FIG 1) [Di sclosure of the Invention] [Problens to be Solved by the

| nvent i onJof fB@o8dications andwadnctsarcin padkiagimestoaised nedi cation is

taken, it may ocgasi onally be attached to the oral cou nbr ane,

especi al Iy that BRePROSGEBERE LaRtaRALG2] AbeBoaW o 240PRsH e et

medi cat i O%%fb"bﬁ%tl dihgghacﬁq@ 1yvi th ease. [0006] In view of
0 t

t he above pr em e invention thus ains to provide fil mshaped
oral | y adnm|Disieuedofddi mgtntios] whi ch are less likely to be attached
to the oral_ rmucous nenbrane upon intake and can be easily detached

t her ef r om &FEablems 4p baSebwdityetbetlavanidonb provi de a manufacturing
met hod t hew(f)(%].

When such a film-shaped medication is taken, it may occasionally be

attached to the oral mucous membrane, especially that of the upper jaw
during intake.” ) Once.aﬁt.ac_:;lgd, thg p;edicatj_qn cannot _b_e”detac_hed with ease.
[0006]

In view of the above problem, the invention thus aims to provide
film-shaped orally administered medications which are less likely to be
attached to the oral mucous membrane upon intake and can be easily
detached therefrom even if attached thereto and to provide a manufacturing

method therefor.

[Means for Solving the Problems]
[0007]

According to a first aspect of the present invention, a film-like orally
administered medication comprises at least a medical-agent-containing layer,
wherein a convex portion is formed on at least one surface of the orally
administered medication. The formation of the convex portion allows the top

surface of the convex portion to come into direct contact with the oral mucous



[ Means for Sol ving the Problens] [0007] According to a first
aspect of the present invention, a filmlike orally adm nistered
nmedi cation conprises at | east a nedical -agent-containing | ayer,
wherein a convex portion is fornmed on at | east one surface of the
orally adm ni stered nedication. The formation of the convex portion
allows the top surface of the convex portion to cone into direct
contact with the oral nucous nenbrane, neking the contact area of

Sl Cer. | ROAPHRIS PO TR bR kil e SR Do SR TR AP e

during i ntvpike thé bl f@dou¥ pacibRinstes AbrMeAbsAbiy, 696h H%t%hg& hgd

with ease. [0008] Preferably, the orally admnistere

medi cat i orshe ongrm semisamgmbrdor duvigg irtpbe, the caallp atminestred ayeaticaifordt he
oral Iy adm ni,st req]reged,iﬁati on, and a convex portion is formed on the
surface off2PHE ‘%@ﬁw rPR§aPayer. If the orally adnministered

medi cationppgogl ow in gelation, it is nmore likely to be attached to
the oral nucous nmenbrane. To avoid this, the convex portion is

provi ded to i ncres@abliptlendalle ;Auiihageredraadiohtibh tordpabds/a gel

adm ni stered nedication, then facilitate the gelation process, and
make the &uEping layetas an entsumpelidiayer pigmelozaly bilkenigtared beedatataahed t o
the oral nu t he, conv
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medication, then facilitate the gelation process, and make the orally
administered medication less likely to be attached to the oral mucous
membrane.
[0009]

R li’i‘eféfélﬁly, fhe cozﬁex ﬁorﬁion has ;.t‘ least one i&ﬁe lof shapé selectéd
from among tapers, columns, hemispheres, and frustums. Preferably, the
height of the convex portion is in the range from 10 to 5,000 um. Preferably,
the convex portion is provided in the form of a multiplicity of convex portions
on at least one surface of the orally administered medication.

[0010]

According to the orally administered medication of the present
invention, preferably the medical-agent-containing layer includes a medical
agent and a base substance. Preferably, the thickness of the medical-agent-
containing layer is in the range from 0.1 to 1,000 pym. Preferably, the gel
forming includes a water-swellable gel forming agent and a film-forming
agent. Preferably, the thickness of the gel forming layer including the
thickness of the convex portion is in the range from 20 to 6,000 pm.

[0011]



" According to the orally admini stered nedication of the present S
invention, preferably the nedical -agent-containing |ayer includes a
nmedi cal agent and a base substance. Preferably, the thickness of the
medi cal - agentcontaining layer is in the range from0.1 to 1,000 gm
Preferably, the gel formng includes a water-swellable gel formng
agent and a filmformng agent. Preferably, the thickness of the gel
formng | ayer including the thickness of the convex portion is in the

range from 20 to, 6, 000 0011 Accar.ding.to a sgc .
hepact of the pradeRtiellad FRa sseckefie pERSRRROS A RS B ar 1
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liquid for a gel formng |ayer onto a base fil mhaving a concave
portion f cppdng kevetng dyskidiforiangs] fappingilagereontoat hasg flinghevdng ar a
medi cal - agent - cont ai ni.ng | ayer onto_the gel form ng | ayer and drying,
thus for mCABCEY eI PR udn TR ARG drHBE) 3pRlRasecoating liquid for a

gcal © irholiy . / .
doscr bed Sy e kel b dhber s LR B b e
pressur e- Fondingg Ihenhysd baily hatiad thROlingihatQ0RkARE]-Widht-doR€aining

medi cal - agent-contai ning |ayers thereof facing each other; and
renovi ng téerbgd dofrhingslagenfbaset flionin thaedaselébecg oxderapyepediegdmeiof sbe
shape to formthe,orally.adm ni stered nedicatiaon. [0012] .
Accor di ng \WHTAPRPY sl i3 v B rulEhe e 8 rit Ehaiatbtivn
manuf act ur} 1104 I I | k f.eps
o appl yi o e B AR 120 rp Lol Bl Snch il
first basenflitkmohing tig lmsediioavwmdpnittingthé osstentd dpraberanidedslihpyg t o
formthe first gel formng layer; printing a coating liquid for a
medi cal - ad@ e Hie aehy igligeeregyngdicaléoni r st gel fornming | ayer and
drying to g&? t he nmedi cal -agentcontaining layer that is smaller than
the first ge orm ng layer; applying coating a liquid for a second
gel form ng | ayetfccortifg do 98AAG PR ftht Préant MvehtoANs INAhBPHS, on
formed thereon and drying to formthe second gel formng |ayer; and
bondi ng perdmpiactaringdgesradly ddreinistestd madicstonmbnyslisckshaktepslofyer s
together to ]Eyglrimthe.or?ll. dm ni stered pedj cati on. Effectﬁi)f t he
_Invent i onfPPlEASs coating hquigfor gt geligppimesegpemmtivatitsidrsn film

accordi ng r‘fgr? j BSRRE 0.4 A-nvent i | i
film shaptlalg?l escs I1C|E1E‘%3Py to éﬂlgfitttal%‘hgga?@ (%lﬁgl%ﬁja?%&ﬁsm%%br ane
and can béredsilyyedepranbiad o datellomiéan vedahl-aghedcdnligngi®layshi ch
| eads to better nedication conpliance..

onto the first gel forming layer and drying to form the medical-agent-

containing layer that is smaller than the first gel forming layer; applying
coating a liquid for a second gel forming layer onto a second base film having
a concave portion formed thereon and drying to form the second gel forming
layer; and bonding peripheral edges of the first and second gel forming layers
together to form the orally administered medication.

[Effect of the Invention]

[0013]

The orally administered medication according to the first aspect of

the invention is, even if film-shaped, less likely to be attached to the oral
mucous membrane and can be easily detached therefrom even if attached

thereto, which leads to better medication compliance.



10014) According to the second and third aspects of the 8
I nvention, it is possible to provide orally adm ni stered nedi cations
which are less likely to be attached to the oral nucous nenbrane, can
be easily detached therefromeven if attached thereto, and lead to
better nedication conpliance. [Brief Description of the Draw ngs]

[ 0015] FIG 1 is a cross-sectional schematic of an orally
adm ni stered nedi cation according to the invention; FI GS. 2A
and 2B are [ngljgrat ics illustrating the structure of convex portions
according to a tirst enbodi nent which are forned on an surface of the
orally adm ni st eAechrdbtl inathieeacafd Aethind esidctnof the inventidn, @3s 3A and
3B are schematics illustrating the structure of convex portions
accordi ng E%S@l%mld@rﬂ}@gﬂ@gmm%@@ﬁ medictigmiedhish aan lensrlilebetale
the orally. el L cation of the invention, _FIGS. 4A
and 4B ar eatgc 8@&? &%ésgga}llrgag?ogl%tnﬁ?fab)taﬁbe’ s h%??ﬁl&/ g&aﬁg‘?ﬂ/g}?lf)%?lpi ons
accor di ng dyanaf hithéi EIHaesoMRAY 104 t6 hefted nidhARD OB ARIE ace of the
orally adm ni stered nmedi cation of the invention; FIG 5is a
schematic illustrating the structures of convex portions according to

a fourth enbodi,oent .which_,gre_fornmed, on an surface of the orally
admi ni st erﬁr’rﬁg@%é%?%ﬂnﬁt *gAER! i on; and

[0015]
FIG. 1 is a cross-sectional schematic of an orally administered
medication according to the invention;
" FIGS. 2A and 2B are schematics 1llustrating the structure of convex
portions according to a first embodiment which are formed on an surface of
the orally administered medication of the invention;

FIGS. 3A and 3B are schematies illustrating the structure of convex

portions according to a second embodiment which are formed on an surface of

the orally administered medication of the invention;

FIGS. 4A and 4B are schematics illustrating the structure of convex
portions according to a third embodiment which are formed on an surface of
the orally administered medication of the invention;

FIG. 5 is a schematic illustrating the structures of convex portions
according to a fourth embodiment which are formed on an surface of the
orally administered medication of the invention; and

FIG. 6 is a cross-sectional schematic of a second orally-administered
medication according to the invention.

[Description of Reference Numerals]
[0016]
1 orally administered medication
2 orally administered medication

11 medical-agent-containing layer



[ - I ni stered
is a cross-sectional schematic of a second ora}lﬁe?gpezlcz
Tod cati g according to the invention. [Description o &
e 4" 0016] 1 orally adm nistered medication 2 Iora ry 12 gel
riighobs [d medi cation 11 nedical - agent-containing | ayeI i
?gp]mmn;t Iegye/er 13 gel formng layer 21 first gel formng y

12 gel forming layer

13 gel forming layer

21 first gel forming layer

22 second gel forming layer

23: medical-agent-containinglayer

24° swrface of gel forming layer

[Best Mode for Carrying out the Invention]
(0017]
An orally administered medication according to the invention is now
described with reference to FIG. 1.
[0018]
The orally administered medication according to the invention,
designated 1, takes the form of a film that includes at least g single medical-
agent-containing layer 11. The orally administered medication 1 of the
invention may include a single medit:al*agénﬁcontéiﬁihg 1a31er 11 .(;l'l‘ﬁl.ajf
include a multiplicity of medical*agent*containing layers. In the latter case,
different medical'agent-containing layers 11 may contain different medical
agents. When the orally administered medication 1 of the invention
includes a multiplicity of medical‘agent-containing layers 11, those may be
‘stacked directly on one another or stacked via an adhesive layer.
Alternatively, those can be connected to one another in a direction
perpendicular to the stacking dirvection to form a single medical-agent-
containing layer; in this case, too, the layers can he connected via the
adhesive layer.

(0019]

At least either the upper face or lower face of 5 single medical-agent-
containing layer 11, which may consist of a multiplicity of medical-agent-
containing layers 11, is preferably covered with a gel forming layer. Itis

particularly preferred to provide water-swellable gel forming layers 12 and 13




22 second gel formng layer 23: nedical -agent-containing |ayer 24:
surface of gel formng |ayer [Best Mde for Carrying out the

I nvention] [0017] An orally adm ni stered nedi cati on accordi ng
to the invention is now described with reference to FIG 1. [0018]
The orally adm ni stered nedication according to the invention,
designated 1, takes the formof a filmthat includes at |east a

si ngl e nedi cal agent-containing |ayer 11. The orally adm ni stered

medi cat i onopl t1f uphte thavAd 1 TRY, r8G-bEe1d FtRkRigle me_dical-a?ent-
medi cal - agent-containing layer 11 or “'may include a nmultiplicrty of
medi cal - agentainorg aiyar b ab dyeosterinost hgetsadftthe ocalfeaddiditeredt

nmedi cal - agent -caontainiing | ayers 11 pay .contfain different nedical
agent s. V%‘@ﬁ&’t’:%w% al Cyce dnsine thepad caety elibeqmtenss therreaterswaliabls

i ncl udes Lnl Gl 1 . ' - - iLni I [s:1l.. 1those
my be st B LaR e Erent portER oS B PRERhuFAR Al ie BN Fartfuistergt
| ayer. Al taediahtivekrell R0 $EspoABe BEwaRINRECh A shRvA BB RO IRE anlitusn
direction perpendicular to the stacking direction to forma single

medi cal - ageba a gebhbws himing theemrallymdpkinisteredenedioation fréolaadosnge fam be
connect ed t\fliag h%g thé ggﬁ%ip}/i%tel gl)ég,rs'hape, elasticity, and viscosity for swallowing.
Thus, the patient can take the orally administered medication with ease.
Even if the patient is an elderly person or an infant, they can take the orally
administered medication safely due to reduced risk of the orally administered
medication getting stuck in patient’s trachea during intake. Ifthe patient is
unable to secrete saliva enough to turn the water-swellable gel forming layers
into a complete gel, the same effect can be achieved by having the patient
take the orally administered medication with a small amount of water or by
soaking the medication in water in advance before dosage. The amounts of
Watellequued in those cases are much smalle1 th‘aﬂﬁ.thé'zf féduired fmtakmg N
solid medications such tablets, capsules, or the ke. TFurther, after the
water-swellable gel forming layers provided as the outermost layers of the
orally administered medication swell in response to water such as saliva and
the like and turn into a gel in the oral cavity of the patient, the gel serves to
mask the tastes (for example, bitterness and astringency) and smells of the
medical agents contained in the medical-agent-containing layer.
[0020]

Convex portions ave formed at least either on the surface of the gel
forming layer 12 or on the surface of the gel forming layer 13. If the orally
administered medication is slow in gelation, it is more likely to be attached to
the oral mucous membrane. To avoid this, the convex portions are provided

to increase the surface area of the orally administered medication, facilitate

the gelation process, and make the orally administered medication less likely



[ 0019] At | east either the upper face or |ower face of a
si ngl e medi cal -agentcontaining |layer 11, which nmay consist of a
nultiplicity of nedical-agentcontaining layers 11, is preferably
covered with a gel formng layer. It is Particularly preferred to
“provi de water-swel |l able gel formng |ayers 12 and 13 on the upper
"face and | ower face, respectively, of the single

nmedi cal - agent contai ning | ayer 11 as the outernost |ayers of the
orally adm nistered nmedication 1. Once inside the oral cavity of the
patient, the waterswellable gel formng | ayers provided as the
outernost |ayers of the orally adm nistered nedication swell in
response t%8 bfeattached &p thesovad minepug maembrane; k dlsondlecawsa the farmatips of

t hus turni the orall dm ni stere di cation i a dosage form
that has (h8 CBEPORRHaYs BEbRe e et PR S o e Surteds&ing o
swal | owi NGyalliydmihieerBA i &fiba i@ withiGe P Qhalds) @&%}fé‘héttﬁé Gk

nmedi cation wth ease. Even if the patient 1s an elflder y person or an
i nfant, t elmicastetedkeecdination ahh Ye ddtdched easibdfirordileatrhbmwseafiel y due

to reduced ri{sjlg of the_ orally adm nistered nedication getting stuck
in pati ent™&mpraRaRIgndhritaghedtherato qyrmgiantpls.i datthiscasaatilie t o

t I . ) [ - | | abl f ]
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of water or by soaking the nedication in water in advance before
dosage. Théministened médipatien 1r eGhisriedo bacause sherzas dsssahencaichthemal | er

than that required for taking solid medicatjons such tablets,

capsul es, Ob?e&fﬁ PR TeED lon-heing aftﬁ%hﬁlda‘ioéj’e% TREPNS Hembrangi ng
| ayers proyi 3 : 0f . LA st ered
nmedi cati on sﬁ%@%aﬁgﬁgtﬁ%?g&%ﬁgh}ﬁ@ﬁl %isa%sﬁ{ %%X%%g&% Eﬂegalnﬁ%ee and
turn i nt oeasifyetletianhéchtherefbmodreintiy atthclidiethpadtoent, the gel serves to
mask t he tfstes] (for exanple, bitterness and astringency) and snells

of the medie@d! agents contained in the nedical -agent-containing
| ayer. 10020] r%h at as er on

Co ti f | it
the surface of t ee%Oéllve}fg\é]ﬁ%l(%ggoc{aﬁélvselag{ygﬁha%% T Frde ugh &ﬁe gel
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gelation, it is nore likely t0O be attached to the oral nucous
menbr ane. belashapeithat dlleys plame conkeex oppoint omstaar. e Rt @xineds, tressible
i ncrease tﬁe surfﬁce area of. the (\‘g&@l y adm ni stered nedi cation,
faci|itat 8P8RRS Ydharommexgostions melpde: feneasaeiipps)| hamisahessst er ed

medi cal | 0655l sl 1, 0 118 @LbACKER 0. bhe LAl LIUGONS ERTBLAne.

Al so, because t rmat1on € convex portions decreases tThe
direct coot eltipseidan pgtahi; subdtagtiaDéorebrarl allsya el giiraied£d The
medi cation with the oral nucous nenbrane, the orally adm nistered
medi cat i ofPleEmnstaclyde subeiantial polymtnso fartepremplalcomaswhnsartopafaeeseven

i f attached theret uring intake. . | his.case, i.t is preferred that
the conveX portr ‘ngT%‘e Wgﬁﬁh&é‘%ﬁ ’@ﬁhfﬂtq?tt#i‘%%ﬁ‘agfg’%ta&? C’t‘ﬁvee%gsé\f&\‘cﬁ?'m ng

| avers 120856 tha alhhDatRAlR SrtteNfOU TR TRk ANRERAR! nlifgygR2! |V
adm ni stered nedication 1. i’s 15 so because there I's [ess chance of
t he or al | yyizamids] istiecadd renkscwhomnbaxes age atdahodelipshidal; @ubktamuiadus
menbrane of the upper. jaw even if it is taken with either side up and

because i FUsHHEndals inchademnofaaply hogssrthahrea fonme byttraneaitng er et o.

0021 1o TIh ] h | it
Feduces 1 BEE RS PAESAES tiche BOL TG T RE e PBR A BR B &
rTUCOUS-”Eﬂﬁpéﬁﬁ?;aﬁlhnéﬂ?aﬂﬁ@F%B@ﬁ?elttb%b%'sépv"s pl ane contact or point

contact. For exanple, possible shapes of the convex portions include:
t apers; cdiOPeRS; heni spheres; frustuns; and the |like. The tapers
i ncl ude: cones ose hases are circular or ellipsoidal; pyramds;

en only one convex portion is provided, the entire surfaces of the
orally administered medication 1 excluding that convex portion are likely to

come into contact with the oral mucous membrane. In that case, flow paths



[ 0022] When only one convex portion is provided, the entire
surfaces of the orally adm nistered nedication 1 excluding that
convex portion are likely to cone into contact with the oral nucous
menbrane. In that case, flow paths for saliva and the |ike would
not be formed on the surfaces of the orally adm nistered nedication
1. This makes the orally adm nistered nedication 1 |ess gellable due
to lack of water supply. As a result, the orally adm nistered

medi cation, 1 not ..be.easily detached fromthe oral cous, menbr ane
of the ypggjr Sﬁ% %h%@e ea‘é’ﬂ‘é]él.n‘%h’é’&&%? f’fliratle F’éﬂg?e@foécgﬁﬁal forma
mul ti pl i ClddniRlistERAMBXdRRFSA NSTAR hAR S &S5 Wi AARSRH hdfcAi@l | Y
adm ni stered nedication 1. The nmultiplicity of  convex portions can be
provi ded, Xless gdbalpdé dne ko lelroff water suppdy. pddkaretatlt, pht bexlly. By t hus

providing the pultiplicity of convex portions, the spaces hetween the
convex pordignistersdiae ‘%6%‘%@’ L Y ot keceaselyifiesrghed; from the owmlanueavsous

menbr ane, Welgl I I hsem.These saliva. {1 qw pat hs
secure an “g%@g%dﬁ%gd f\r}vg gl?’p glﬁﬁwénéeo%%%gt i 3%%‘31293 °t %&? Pf%ﬁjtlgattﬂgmm
gel ati on. aAsuBiglestyl df coBYepditioh8n @hakhVragiirideatoe s mei cation is
attached to the oral nucous nenbrane, it can be detached nore easily.

Especi al | pdprinisteneddnédicatdorf dr nihe gradsiplicityrbeeonykx porbiems qaarkié ons i n
a given mcrascale pattern.in which each of the convgx portions, is,
f or exarrplpéc,“”a?\&tfﬁ’eg’fﬂxﬂ =]d’r‘1€5n"\rfgf”6:|“?e? QPQ‘.‘“"‘;"‘I‘;@WE’IE\- tgyﬁgP? Pt iEge

e 5SS BRI, LTEG o Rl

each convext pant i ditect ootatiivithahs bagh mukdds hb@besad, fibedisng as
menbrane. In this case, the overall contact area of the orally
adni ni st eseldvarlaweathen Thesa sehea pwlpavhe semwaentndeauateswaterisieplyt han

that of acfl .sheet =l i.-ke nedicati.on, and fl at hs .for saliva and
the |1 ke SrfbdLEl RiretE &untt 08 v §Pachie delfec

medi cat i oRdinSnitd88 hedlitRidd R Riihe s MSo B HAIRNS mdhbiGRR, ?Pca be
detached with ease. In addition, because the surface area o tﬁe

oral | y addetriched nede resiiyx atispacially peabesd it befoel agrert tinieeradn be
short ened, which nakes the nedjcation less |ikely to be attached to
_the._oral . FRIEGEPOREMNT W BLlveaaRIsI0epleatisandna bigh gaeh phthexendeh the
shapes of i I A TSt e i - FIG 2A
is a partPgllq y\ﬁ%)ei?fﬁg# %%%H@j}eéaﬁg?é g‘h&é)egé%%u?lgfrdn%rt%g&l ?}g&" ?%Q%é whi ch are

formed thahldte phéfeitey chnGREysHcondst pORBHNATEHREH. NAT ROt Ra tibh o5t
enbodinent; and FIG 23 is its cross sectional view The convex

portions &R@otadivey Peviiarseas shosin anbas.fghto maBows b topesivface afiach

wh b ' . apd.the t f f th _

(T uncat oot By PR ESE Kheorin FROoRtaRErith 15 CRLDGCRS Frcduenhorbt this.
The size gfsceatdbRball BEnzeNY Q% JIhE bANSK Q&x#dl@tefréd ﬁfeggéa’gsgﬂ!vﬁﬁ%hé hown

in FIGS. 2A and 23 is such that, for eXanple, one si its square

base is 4Gl uwmudoosgemmeneiidemafler tlsan thmtafual s, shuetdike medid8donym

| ong, and tl?% hgiéaght bet ween the base and the top surface is 30 um |
PHREER

0024] & Envaalivp and, tha dikg cenrisi segured. « Ahusi even i phodi nent
can be fo | 92..:8: | ar d1ern_over the.entiye surface.of the gel
f or mi ng |‘§§%‘§l§ @%ﬁé’t?%ﬂa&regﬁ% bsa%@%ﬁ}?d t?ﬁ;ge SxahBpEgs q‘ﬁ%@i‘% ﬁt .
pattern ofar bedSRONEK whidY ddseNST:s RedBichNb&daGe tRA @ cedeh Sfthdri d in
whi ch the convex portions are arranged at 100-umintervals.
orally administered medication increases, the gelation time can be shortened,
which makes the medication less likely to be attached to the oral mucous
membrane.

[0023]
FIGS. 2A and 2B are to explain the shapes of convex portions



[ 00251 FIGS. 3A and 3B are to explain the shapes of convex
portions according to a second enbodinent. FIG 3Ais a partially

enl arged view of the gel formng layer 12 on which are fornmed two or
nore of the convex portions according to the second enbodi nent, and
FIG 33 is its cross sectional view The convex portions according to
t he second enbodi nent are al so truncated pyram ds whose bases are
square in shape, and the top surfaces of the truncated pyram ds cone

into cont i . I : e. s f C t he

convex portrateheld R s TR R o d T AR e Rt

such t hat ,gel @orneingimles, 120ewhicieefoimsd SRUALBIHASE dfTohPsk piPtiang,

one side of its top sqf;gre surface is 100 umlong, and the height
1

bet ween t Hecording tonidettirst empodimdrnicand F1G62B s ith @0®6 Bectional view. These
convex port,i ons accor.di ng to .the secaond, enbodi nent can al so, be forned
ina regulllta{}e Cﬁ’éﬁ"?’ép?\rtbq;’@?’lcfﬁéh%m %@Qﬁ}-ﬁw & B’Fel{lr?éeéﬁlfn %hi ng | ayer
or in a f%%&mc&%hﬁgébaslgﬁr@éﬁm%éﬁ\éhéﬁé{ég !t&r}e \%?%%ﬁ%%s%tﬁ@e convex

portions shown in FIGS. 3A and 3B is a gr i e convex

portions armatedpgednids cdinefmad duhesotadish thOO2T Imucous membilaas, ZhAeand

4B are to explain the shapes of _convex Eorti ons _according to a third
A

enbodi mentizepf eackypf the cenyex portiony of thafigdembadiment shawyin FIGEn2hg

| ayer 12 ' I t or_nmore pf the cqgnvex tians
accor di ng § %%%uﬁlh‘r%}dggrgg%% i ’,O%en%}d%f%ts AL 158 1%&%@&%0@851 onal
vi ew. The oa@RIRYOIREY toh @8 aACEATAHNY 189 R rEhhhd tﬁ@ﬁ@% FBBiw S he
truncated cones, and the top surfaces of the truncated cones cone

i nt o cont dase wird bhe top prédcens8Oysn.nenbr ane. The size of each of the
convex porw@}ﬁ of the third enbodi nent shown in FIGS. 4A and 4B is
such that, exanple, the diameter of its base is 1,750 gm the

dianeter of 1tS fiofe3h{dCitidnd 000aRiR120d g&gtgegaéﬁsacgﬁltenﬁa&%é pm

These convex portions can ‘al so pattern over

the entir éosiud acerafuldhgaigain dvet the enlisyeirfade ifthe gt ROERAMPREELID.
The exenplary forpation pattern of the convex portions shown in FIGS
4A and 41BF iazapdee patieanpalhe premphgz fprmation patteuy eftde comgexs hown

by th t] G .5 di ng. to, a fourth enbodi ment
convex. poPbTuHG PR Bosonety B raen Pyl R @ T aet e

f or med onahka@lgggmqg@.u%iﬁteﬁaggl formng |ayer 12. The convex
portions of FIG 5 include the ones of the third enbodi nent shown in

FI GS. 4A ak®0288, truncat ed- pyrani d-shaped convex portions whose bases
are rectangul ar, d_truncat ed- pyran d- shaped copvex portions whose
bases are rhonb@gz%néée@% él'%Foz%ngﬁl IFhgpes plconvex portions

1 et 3Ry s ESRER AL SoESyi DiLEELOMLSH PIREDY

top surf agiee g&l fHeRinRT%HH01 Powiicih fafor@aBd tivB®r more of the convex
portions according to the second embodiment, and FIG. 3B is its cross
sectional view. The convex portions according to the second embodiment are
also truncated pyramids whose bases are square in shape, and the top
surfaces of the truncated pyramids come into contact with the oral mucous
membrane. The size of each of the convex portions of the second
embodiment shown in FIGS. 3A and 3B is such that, for example, one side of
its square base is 600 pm long, one side of its top square surface is 100 pm
long, and the height between the base and the top surface is 66 um.

{0026}
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hei ght is 183 pm The size of each of the truncated-pyram d-shaped
convex portions with rhonbus-shaped bases is such that, for exanple,
its base is 1,680 prnxl1l,680 pmin area, its top surface is 1,150
kunxl, 150 pmin area, and the height is 23 11M Those convex portions
of the two types (truncated-pyram d shape) can differ in height as
above or be of the same height. Wen two or nore types of convex
portions are forned as shown in FIG 5, they can be forned in a
regul ar pattern j ! - ,
the hol ghts of 1 Tee0aBut BAAMESk Sty e keond empodl L ERERE,
pm and none fHFméeiabhygilar batterRBea: the @2 stifade S0BeRl folhfing BRZENS
are that difficulty is involved in form ng convex portions of nore

t han 5, 000 paaimandemgiattemnd Thatexpwphayiformation pattexn pbiheicongedf | ess

than 10 pmin hei.ght nma t e area of the surface on which to
Form t he” BSROZE HEPHR Bha TGy S P e arpinb it B pB%eH Bttt Bhe
nmucous ”e@féd}g%d a%l-;séoﬁ iihtdrsqRreferred to formconvex portions such
that there are 1 to 10131010010%nvex portions per 100 mm2. Further, when
the top suf6@2ds of convex portions are planar, the total area of the
top surfaces of the convex portions of the filmlike orally

adni ni st er ed nede-i%alﬂf%‘lgr@é'ﬁé@ sppiiptipshapes of ognves meriens er abl y

0.1 to 20 % Q@f the surfac rea.on i .the conyex -portjons ar
Pormed. vitkfing 0% B PREoAEEG°T P, ARid A aFERIEE R PO, B1Fe
or a! ly- f’id 'glepf&ﬁl%@&y@?q'ﬂ%t&l%ﬁ a@@@oﬂi@e@@&@&%@ré’@ 3@ BAGH ﬁ&tﬂ%ﬁ&t er
mgdi cation conpliance. [0030] The thickness of the

medi cal - agesordugnivahnithydl eayterdithent, sam dolél Ga difuisti sricrass-skesionebiview.
according,tfo the anmount of the medical  agents.and within th
t hi ckness T&'ﬁr‘?ﬁ@"?’hpﬁm}"&’ﬁ aﬁ?f&&ﬂﬁﬁ%%ﬁ%%%ﬁﬂé&hﬁﬁ Sraraiddsrass y.

Preferabl y,qt Qtéﬁ‘éutﬁﬁg&%%fitﬁe %1‘1111%&%&&@(5}8%#%%9&%5&&-vﬁﬁfﬂ% gnd

nore preferably 1™ e range from en the I ckness of

t he medi calucagemiersbrtingl NThe siRYHeadl of thel @aset partidhsbf phathitde
medi cal agent content may vargl in whole the layer 11. Wen, on the
t

ot her han&mbepimenighorreissFBES t4feane dBdalsueythat, fossammlagheayer 11
i t 000. th i h iffi | i.n_taki h
uhver eder oR Phoblin P80 LA oo bt g1 8, 01

form ng | aygrfe Leight%s 183 LAL! udicae c%:‘i’%b‘é:‘é%rﬂ@ﬁé EAD51sh PeTBAns BT £ON 1S

preferably in the range from 20 to 6, pm and nore preferably in
t he rangerdégular ftten @uddGhe pratird\herfatdef thhigekfressng aslee os it haan@dmpm
the orally adm nistered nedigation 1 is less likely to change into a
dosage foPAtteHAt ﬁ%@se%wlaﬁsp BErgtimepalers, of $he panvex neatiprs sRowmy

Vi scosi tyFZ@(g %&thdo%&gac E&{edﬁgattt%% ot her hand, the thickness is
, 000 pm en y hav

nore than e pati ave difficulty in taking such a
t hi ck medi pagasdn. [ 0032]

Further, as shown by the convex portions of FIG. 5 according to a
fourth embodiment, convex portions of two or more types (three types in FIG.
5) can be formed on the surface of the gel forming layer 12. The convex
portions of FIG. 5 include the ones of the third embodiment shown in FIGS.
4A and 4B, truncated-pyramid-shaped convex portions whose bases are
rectangular, and truncated-pyramid-shaped convex portions whose bases are
rhombus-shaped. The size of each of the truncated-pyramid-shaped convex
portions with rectangular bases is such that, for example, its base is 1,500

umX1,150 pm in area, its top surface is 750 um*150 um in area, and the

11



Al t hough t he nedi cal -agent-containing |layer 11 may include only

medi cal agents, it is preferred that the nedi cal -agent-containing

| ayer 11 al so i nclude base substances that serve to maintain the

medi cal agents in a desired state. The nedi cal -agent-containing | ayer
11 can include a variety of medical agents ranging fromthose

adm nistered in small quantities (for exanple, a dose of 1 ng or

| ess) to those admnistered in |large quantities (for exanple, a dose

of 300 ng 13 hﬁg ?ég BUT tREY sizd Bee AMRdirgRb tAGRRMASH R AliRIshEpb @Y SIvek]

can inclu Icizers to attain its appropriate flexibility.

[0033] ox tlonsT\hB:hgﬂﬁlonrfkﬁtrs rshaged dyegssis bAcka titat] Br iemenpdie its bdsedst
wat er - swel | abl e subst ances, that is, vvater-swellable el formn
agents t hat680wenK1680ras o Ares, its AR SEFacR 1S HIRY Hnﬁ‘él' féfea,

it is diff nuf a fi] only
those wat &#%ﬁ%ﬁgthiﬂﬁ ggb‘g} f Or%gﬁaméege# Elgflggf%h% Sggﬁl{ri\%é#g%ers 12
and 13, tpg{%n agfe')%gnfdﬁf&fiﬁ Helig 0 dPAHBVE Gr @l@ﬂﬂie $zmé heighe) Wareni ng
| ayers 127an rther, the gel form ng |layers can include

pl asti ci zews ok anattighes oﬂwnagnppmmqnat%eﬁlmmdﬂﬂ $h0)W1{ DOBUF. 5, they can
The nedi cal - agent cont ai_ni ng | ayer, angl t he formng | ayers 12
and. 13 c&n formed imapegelar HﬁEtR}rhﬁl ﬁb%ﬁ% 01{}@?5‘%5}“3 preservatives;
and the Ilﬁovéﬁhen orally adm ni stered nedications are to be

manuf act ur ich include only nedical -agent-containing |ayers, it

is preferred to Pgferadly, thehbiabes slubstcane@spatiohbare in the range from
nmedi cal -agent-containing |layers 11, substances that function i}s}o as
wat er - swell0ah 150G eimf ayrdringee waaély Irhﬂles‘éﬂnﬁ@ﬁo@fh Bfto WHOOH BubSPaNnces

i :?ﬂaﬁfgﬁgs@g%;;zm&fﬁﬁa% ke SRR RSP BER g

el St EA o Y ot s
n he1ght makes the whole area of the surface on which to form the convex
portions more likely to be attached to the oral mucous membrane. Also, it 1s
plefened to form convex p01t10ns such that there are 1 to 10,000 convex
portions per 100 mm2 Fulthel when the top surfaces of convex pmtmns ave
planar, the total area of the top surfaces of the convex portions of the film-like
orally administered medication is preferably 0.01 to 30 %, more preferably 0.1
to 20 %, of the surface area on which the convex portions are formed. When
the total area above is in those ranges, favorable orally-administered
medications can be obtained which ensures better medication compliance.

[0030]

The thickness of the medical-agent-containing layer 11 can be
adjusted as desired according to the amount of the medical agents and within
the thickness range in which the medication can be administered orally.
Preferably, the thickness is in the range from 0.1 to 1,000 pm and more
preferably in the range from 10 to 200 pm. When the thickness of the
medical-agent-containing layer 11 is less than 0.1 um, the medical agent

content may vary in whole the layer 11. When, on the other hand, the

12



Medi cal agents are not limted to particul ar substances as |ong as
t he nedi cal agents are those that should be adm nistered to the
patient and can be adm nistered orally. Exanples of nedical agents
that can be administered orally include: nedical agents that act on
central nervous system nedical agents that act on respiratory
system nedical agents that act on circulatory system henatol ogic
and hemat ogeni ¢ agents; nedical agents that act on digestive system
and nedi caj.. : [ i j cal
2gent st napie BB b HediBfiooRE STAHAL 1Al R TRES (AT ITRRE: the
agents sughtst aEmviedRi dithculgshaadirmuchrd @ddt amwdicationazepam
pentobarbital, and the |ike; psychotropic agents such as
anitriptylﬂﬁ@Sﬁbdrochloride, i m pram ne hydrochl ori de, oxazol am

chl ordi azepoxi d chl.or pronazi ne i azepam. sul piri [. ik dol ,

and the |ike; aﬁ??%&figlfﬁ%sé5?8?10%6%%?@92&3&@% Y‘P;r%i‘%ggf%‘ﬁgﬁi lﬁ%ﬂdngé’

| evodopa, FEN ﬁ%ﬂﬁ{e kahdt franB @ g 08@ent s
such as ascg?%}%ﬁiﬂg%%?%py ant ?%ﬁlﬁ%@@@%@g%t%ﬁéaﬁﬂh@ di cl of enac

sodi um nefieaaditoegreferablyanthl irmageirost 30t 2)000 nas e Wheu tiapept ase,
pronase, dipotassium _glycyrrhizate, disodium g!ﬁl/c rrhizinate, and

the |ike: thiednaesistess thandl wat tesorally admintséoner apedietticn s 11p88 em

such as AR, ,Vinpoceti.ne,. an By T i.cal t t act
on the re 'e}yajfoo‘g'ﬁfnﬁé?%n% ?%S%g%g@:nll ?)g%te%? of 5@3’&%&%&%&’ Shap¥

car boci st @i@iciy SudextaSyHERENbRIge WhaH dnhdelotk&: hand] the
aptiasthmatic agents such as azel astine hydrochl oride, oxatomn de,

t heophy! | ithieknesy isubate thenG0GGe, the paii¢rsnay bave diffedty in taking
hydrochl oride, ketotifen fumarate, and the |ike. The nedical agents
that act &MRAShGEBENSEHPY- system incl ude: cardiotonic agents such
as am noph%bbéﬂe, digitoxin, digoxin, and the like; antiarrhythmc
agents such as ‘aj mal i ne, disopyram de, procai nani de hydrochl ori de,
mexi | eti ne hydr oghhetigldthe mrdichhagdntk@ntaininglagenal neyantkhdewaly as
anyl nitrite, alprenolol hydrochloride, isosorbide dinitrate,

ni cor andi Imedisglfagents é isqirplerragibet she madicadpeerigrasénimsng tyer 11 also
dilti _hydrochl ori.d i tyogl in._.njfedipi |
hydr onh! oiPABES B T Ra LR Heiflaf i et B ARRTL -

kal | i di NOGREASE <BRE. 1Re bldiial ABERPURARLAAS iRr A0RBASANED advicty of
atenol ol , captopril, clonidine hydrochloride, netoprolol tartrate,

spi r onol ach@tiegl dgeheantaargine froty thoisk adnenistazil de soallopraditpiasdfor

hydr al azi ne hydrochl ori de, hy roj(;hl %r@ot hi_azi de, ‘Era osin s (for
hydr ochl oexaPle, @ dpserl dene gF Hsehitdingre RpEABEI et Mutarse Aypafites tHor
mal eate, ne p I . ocC | I L -

| i ke; and eﬁ%%ggt% e‘?‘f%g’g?gpﬁ?@ %g‘%f s@"ggg qubsh ecﬁ%@?@r%’t‘%@ t %glgtxa%llrﬁglﬁ
sul fate, nigangl oan@h@ﬁdiegﬂ@éticiiﬁ}d t6 Betaln ke appherhesdieeibdgiyc and
hemat ogeni ¢ agents include: henpbstatic agents such as carbazochrone
sodi um sul 16833)e, tranexanic acid, and the like; antithronbogenic

t h as tjclopidi d i de. warfari t ass; dth
ke “and- ant: anchi BoLguRtas e deerddpiedBir fhlds ERat e lael e
medi cal a%ﬁﬁét%.n%@,%h&&fs, @@té%&lag:%ng.%l;&gnﬁﬁgt At DU H AR TIBRL U GRE

agents such as azul ene, al di oxa, ci ine,” ranitidine

hydr ochl orb geitef idiindd gel.  Thiwezagneher thadifitde to arschufheuld fbn-like
antiemetic ggents such as donperidone, netoclopram de, and the |ike;
cat hart i ceneieations kensiogioady thege frader pwellablygabiorming agpnfsen Shestls:

and agents for hepatig, di ses such a I r W ZI

li ver - ext ?%f@?*n@gﬁ?%ﬁs _ %ﬂcgggd? & pl?ﬁﬁ%u %ﬁ#‘iéﬁm%‘éﬂlﬁgﬁ%ﬁw 1é{)gtehr(l)'t%el
that work ghy idé%?&%' 12,84 $8aSPSrthBs tHESe] AR BREH GuABeRide such as
gl i bencl am chl or propam de, tol butamde, and the |ike; and

ant i podagmpilgstigent o attain #s aaptagiate dekibibigl chi ci nes, and the |ike.

[0034]
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(Base subst ances) Base substances contained in the

medi cal - agent-contai ning | ayer together with nedical agents are not
limted to particul ar substances and can be selected as desired
according to intended purposes. Exanples of the base substances
contained in the nedical -agent-containing |ayer include: the
cellulose and its derivatives such as crystalline cellul ose,

car boxynet hyl ceIIquse hydr oxyet hyl cel | ul ose, hydroxypropyl
cel l ul ose, hydr o nasvAn

et hyl cel | ul ose, ﬁ{/k F P‘@%e giﬁhﬁyﬂ&&c %Jllgéga%ggétjm%%lengalcag{e?t1e2
cel | ul ose aadetzadam adbds hadiade metsﬂtﬁiig)a(gqaitap;oﬂmﬁatshphmﬁaﬁx@sl&amxﬁtﬁml at e,
hydr oxypropyl nethylcellul ose acetate succinate, carboxynethyl

et hyl cel | lilkss e Whartonahly adnxigisteye tm@ilf:atp%ﬁ wiede e léﬁwf?%’é?%“%?lbl e

| t h di f t t
ol such ga gedmpsells T R T e T e
its derivahkyeshsiHEdbsT tB BRAIL-AEEM codth AL thyet 1L RubSiaftéedRhat
car boxynet hyl starch, hydroxypropyl starch, dextrin, dextran, and the

| i ke; sugdnndimhalasas ucatenssayeli:edﬂe gslefplmatg mts,gﬂla@ebemorﬁ oﬁwhu‘.é:e

pul I ul an, xanthan gu cyclode , and, the |ike ugar al cohol such
as xyl it oPubsiaReEYHIa 'Hdsfm}?%m aqperdipg go H&&P@?@S BULPOREP-

derivati ) &#ﬁh as di ethyl am noet hyl net hacryl ate-nethacrylic acid
copol yrer, acrylic acid-ethyl acryl ate copol yner,

net hacryl at e- netfiyleinEtdiacudstaies CBROLAHBE incblidwd in the aforementioned

nmet hacryl at e- met hacrylic acid-trinethyl amoni um chl ori de copol yner,

di et hyl animesleaiydgentronteiningiavesHilems ged donpringdayere riyl aaxdel & aysol yrrer ,
met hacryl | .or hyl acrylate copol ymer, and the |ike. Exanples
of the ba égcélﬁ‘i?gt n‘ﬁeé@lllcont ained in the nedical -agent-cont ai ni ng

| ayer i ncl ig] shel lac; polyvinylacetal diethylam noacetate; vinyl
acet ate; polyvinyl alcohol; polyvinylpyrrolidone; natural rubber such
as gum ar éiedical aggseant h gum and the |ike; pol ygl ucosanmi ne such as
chitin, chitosan, and the |iKke; protelns such as gel atin, casein, soy
protein, and t hévpdieal agqr{t%lﬁ}%ﬂﬁ’td%épﬁé te RPEHGHPHBIRSTY S gEnons 23

phosphat © i Pl BB AONE o BbE cp AN LRI potiena

~al um none Hest um SI icic an

acet at evi pyh BY ra'aﬁhhié%l%d@mjr y rmfamﬁeg 0D eARE 2 8énth mﬁaﬁawee rre nt i oned
subst ances can be used. [0089] O those base substances,

edi bl e pohjmenistared opaldy erchwedd: Mfdacad dighits ﬁb@tynmiscezﬁmlb@m@ﬂm hesi zed
pohyg op
olyners or natur r nd are not limted to i fi es.
Po0%0] ~ Syetoi el pelindber 8Ctt jrrane s issetedPdeeat itle
stonach o
i ncl ude cé %12@11%&%? %&b@? h&?ﬁ% %F—Fﬂ\?& ﬂh@%{%@@% ﬂ‘cqf% ﬁ%%%%a?opyl
cel | ul oseagéﬁ@rthxy@émyalgmw&y@edﬂammeﬁtuammgarm thatwotlhforl | ke. The

hydr oxypr opyl cellul ose and the Qgidr oxypr OF met hyl cel | ul ose
pht hal at e metabaigtiseancsy Themadiaghagerisithat petarciie entral REFNONST i ng

capabi lit Isff‘siem include: hypnotic agents such as amobarbital, estazolam, triazolam,
nitrazepam, pentobarbital, and the like; psychotropic agents such as
amitriptyline hydrochloride, imipramine hydrochloride, oxazolam,
chlordiazepoxide, chlorpromazine, diazepam, sulpiride, haloperidol, and the
like; antiparkinsonian agents such as tribhexyphenidyl, levodopa, and the like;
sedative agents and anti-inflammatory agents such as aspirin,

isopropylantipyrine, indomethacin, diclofenac sodium, mefenamic acid,

streptokinase, streptodornase, serrapeptase, pronase, dipotassium

14
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[ 0041] The edi bl e pol yner content in the

medi cal - agent-contai ning layer is the amount that enables formation
of that |ayer, and the anount can be adjusted as desired according to
the types of edible polynmers and the |ike. The wei ght percent of the
edi bl e polyner content in the nedical -agentcontaining |ayer is
commonly 20 w % or hi gher, preferably 60 wt % or higher, and nore
preferably 70 wt % or hi gher. A wei ght percent of the edible polyner
content of ; N 328 dMtY W Eye B0, tion of
the medi cal%?g@#%?%éﬁt%gi ni %‘%ﬂ‘#@ﬁ%ﬁﬁ%}é{? B%?{Tnﬁltl&%”f%t%%ﬁgdi bl e

pol ymer caetieators fortthe certliat abrvage Bysteansiwhris WP, ayeoceinopirai ird by
subtracting the mninum nmedical agent content in the

nedi cal - ad&6t - dBatBeHrAlpeaethat ashon Hte vrspwingserysxatase inpdedels desi r ed

according to_ the t f fhe nmedical agents.and the.like.. [0Q42
(Pl asti o s5pedBfutid 888 & o ABalRpE hraBRERS Mo IIFriNE St b5y e
glycol; pehveiftidseRRabicheehts Sk G zBlaRde 39aRIchMridd b¥&@HiRe, |
triacetate; diethyl phthalate and. triethyl "citrate; lauric acid;
sucr ose; &ahebphydlihé, Kesbraalineselfaie, trandasf prévasacphpdiochiozgles can be
used. [00 ge amount of plastjcizers is

t a

3] .. \Wh | a ‘
cont ai ngdiPLPt{fﬁ% fﬂlg!air%tgp gg@?ﬂpe ﬁ%ﬁ . e mgdica) agents thathact Q&’rté’@se E ¢ d
pr eventi ngl ey el Soles S9A0ASORIALDIROALANE L, oL LRSI G, T acke

agentcontainin ayer “may occasi'onal |y
seep fromdiditoxeslgtigetint hed eidlike; adidfihihetiedoomdistah h8RjmaBndr event
such seepages, it is preferred to use as a base substance
pol yvi nyl gisopsianisise paicainauida hydreshlmdde ménilghiae. hyfnechitondd, wadrtbker s
to the intrinsic viscpsity of ,a pol r_sol ytion d,s alsp called
Fi kent sch ?‘e*sal};?%%g?f@geé%ﬁ?tma}h?ga &%Fﬁ?l%?’i%hﬂ‘é’ﬂﬁmﬁm?%e K- val ue
of 70 or Wogh®hdd ginieatd niesAls Soxlyted fle) itefNt
stabilizer ,0 and bi ndi ng ’anglgent. 'I"he}dysese of g?ﬁ?a%ﬁlg’cﬁ%egyrrol i done
of the K- hafizeehtifride) diltiaberghsrdrpetdmedd, mitrbglyoedh cafedigent ve@phaihi ng
| ayer from glei ng cracked. and chi pped event if the anmount of

pl asti ci z&¥ 'Oébﬁ?tl'!ﬂeméa ithe {ike: przgRheapl wasedilatosn susnanjallidyrocensse nal |

and al so_ SURRLERRE, GBI GOILER! o0k LG el caleagaucotaining

. layer,. . .therepy. inprov e stali ity |
cont ai nedhj@ydehRoritRd htabp:2uR BhrieaHR] ShitoiladtaiE triahBldde,

trichlormethiazide, nicardipine, hydralazine hydrochloride,

[¢]

hydrochlorothiazide, prazosin hydrochloride, furosemide, propranolol
hydrochloride, enalapril maleate, methyldopa, labetalol hydrochloride,
reserpine, and the like; and antiarteriosclerotic agents such as clofibrate,
dextran sulfate, nicomol, niceritrol, and the like. The hematologic and
hematogenic agents include: hemostatic agents such as carbazochrome
sodium sulfonate, tranexamic acid, and the like; antithrombogenic agents
such as ticlopidine hydrochloride, waxfarin potassium, and the like; and
antianemia agents such as ferric sulfate and the like. The medical agents
that act on the digestive system include: antiulcer agents such as azulene,
aldioxa, cimetidine, ranitidine hydrochloride, famotidine, teprenone,
rebamipide, and the like; antiemetic agents such as domperidone,

metoclopramide, and the like; cathartics such as sennoside and the like;
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As a base substance of the nedical -agent-containing |ayer,
pol yvi nyl pyrrol i done of the K-value of 70 or higher can be used
alone. It is also possible to use one of the above-nenti oned base
substances in addition to that polyvinylpyrrolidone. In this case,
the one of the base substances can be pol yvinyl pyrrolidone of the
K-value of less than 70. It is preferred that hydroxypropyl cellul ose
or hydroxypropyl nethylcellul ose phthalate, both of which are
excel | ent yidastivé BhiphEiaReneaRARiakbhiseBy hbSatis@deddts 6a0R 2By Pirhizin,
[ 0045] The entire base substance content in the
medi cal - atisat-exivattadomitaigih@geents. landstheldeandihetmedigal agealss Hwmat work

nb as, desired

formation of that_ |ayer 11, d. the apount c adj uste

accor di ngfatgne 0?9&5@&6?515‘& csppbedishetc ags s.Lngh AP Eﬁ.ﬁeﬂl‘ﬁ%m%@rght
percent of i hAa; j *‘@Q%’e?l s QM A ni ng
| ayer 11 F@%ﬁ%ﬁ“ﬁ@%%ﬁ@?ﬁ?&%ﬁgﬁ%%r% e?gﬁﬁg&%lvw A)osf hi gher,
and nore RBreH@RAk YoléRicek) and thaliks.. Antkégbiapples efiinedical hgemst i re
base substance content of |less than 30 wt % would result in [nconplete

f or mat i ontldt camebenadintaibteaed prallyonehide; mgdicalagents useqhin thadesld of i ¢

f th ti b (O t edi - t.- i ni
PR TSI R S R e e
in the meg calrageRaEA Yl iRl Ein tderkiz8 I@gé% Mool QtifedRAl ned,

when the nedi cg1 -agent™-contai ni ng layer 111 al so contai ns

pl asti ci zégdrochlorile)betudiising: tleeylata)iamdrthe dikeeechenndmediealamtintadnd
agents and plasticizers contained in the nedical -agent-containing

| ayer 11 BRERICHES SHELMS A00IzRk %@a@@t‘?}sh&ﬂﬂ@@dﬁc@&x@?ﬂ’g to the
types of nedical agents, thectypes of pl.astigi nd t ke For
i nst ance, ebﬁhhoqlﬂggrﬁt%?lﬁﬁérhcrgr%aﬁroga Olglajé%{lﬁtfg%\%gﬁ? h?{r:\alﬁlﬁgn’ wfoffie
nedi cal - agestdeAtrald) ik Famp@d 8 rokitansrcth, @hdwh¥lidehentignrer bizdits saéh t he
entire base substance content in the nedical -agent-containing |ayer
11 is 99. a9cyléphoshbamifie teizafumeandideildze: imgamosuppitcssive AgenisHHac

T st P L0 5y 5, 8 S oL Gl 2
base sub %Q{}ggiéfdgegf%thdngl ilgﬁngfr‘%é gé‘llin?ﬁ%egﬁﬁtp RbFhEMdAIthiaNRLolk]l 1S

.97.99 w e case, the_anpunt™ of the plasticlzers |

cont ai ned pidtriffon® detahethasageitothpnnaie)lagthmpee] andahe hikeatjusted

as desired according to the anmount of polyvinylpyrrolidone of the
K-val ue obufzosis. hilliecarutaemidainehyle’ antiftstamane agenty speh as Hediasting

| ayer 11 and the Like. The amount of .ith | I.Cl ' :

nedi cal - a ?1-'32811‘{1 gﬁﬁﬁlﬁael?]éngnﬁ?zﬁ?esat‘é’oﬁ R%@drlggr%n&gzﬁf%%f&ﬂ\%d%
pref er abl gr&ﬁ@maﬂiﬁ@hj?&lro%lo&id@%‘i’ldfﬁhé@ik@!’ ghevahhing E@R £ dlfachlcingl%
When the plasticizer content exceeds 25 wt% the

medi cal - agerimanidgitodophetdyacotinbtermyembelpriimgand libe lfge Ghephanore
orally adm nistered nmedicatiqn 1. \Wen, on the other,L hand, th

pl asti ci zéftwﬁoé’ﬁtmi?%tl?’é’gss‘%%?éwcfs\%@’ e 5ed BReOTHing; t HULPRSES 96t
function wel4. . [ 0047] When t he

medi cal - aaleen Qagih%sa;?‘{r%?ﬁg | ayer 11 contains plasticizers, it is
preferred [d@d7]t he content of polyvinyl pyrrolidone of the K-val ue of
70 or higher in the nedical-agent-containing |layer 11 be 30 wt % or
hi gher and t hat Themadivahtgott pnsentiisithe medigalagent-containing layer is

medi cal - agent.-containing Jayer 11 be from?2 to 25 w%. This ..
T ot | vePgt raRC PR HEhroHts A R TG 2 S5 eved 1P ORERI ng
cracked apg, GHARe Al R Hts: © Ao eibhOPRbE: S48E laitiiagend! | Y
adm ni stered ication 1a .
content in the medical-agent-containing layer is commonly 80 wt% or less,
preferably 40 wt% or less, and more preferably 30 wt% or less. When the

weight percent of the medical agent content exceeds 80 wt%, the strength of
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0048] When t he nedi cal - agent-containing |ayer 11 contains
pl asticizers, the anmount of the nedical agents contained in the
nmedi cal - agent-containing |layer 11 can be adjusted as desired
according to the types of the nedical agents. The nedi cal agent
content in the nedical -agent-containing layer 11 is 70 wt % or | ess,
preferably 40 wt% or |less, and nore preferably 30 wt % or | ess. Wen
the nmedi cal agent content exceeds 70 wt% the filmstrength

decr eases.hER@aNPWBMihistlibd MedibRidEAl &ﬁpma&el%tas&é?n 'o6RP LG §EL as
desired according to the types of nedical agents to be contained in
t he nmedi caheagehtacgeat ndmignt aydie hidiabaganteontaining 10y &dcatt Be &4t as
t her eabout . 10049] (Water-swellable gel form ng agents) .

Wt er - swelqesBPE agearding o the tﬁ@%ﬁrﬂfén%%éalrﬁﬁeﬂﬁ ‘Fﬁ%ee@ﬂﬂ?@mﬁdritl ithell ar

subst ance 0 : - ane capabl e of sweld i I response to
wat er andsl?%?lfjnj‘dn ﬁg%f’%%ﬁ%&%’f'%s o ISV%WQM'(?%QWE%&EE&@F%%%
agents incllgdgg] car boxyvi nyl polyners; starch and its derivatives;
agar; al gi nic acid; arabinogal actan; gal actomannan; cellulose and its
deri vat i vdBaseistbsisnesal boxymet hyl cel [ul ose and the |ike;
carrageenans; dextran; tragacanth; gelatin; _pectin; hyal uronic acid;
gel lan gum col | @%%ﬁubém%ﬁ@&fmqﬁw medcacagenhsartainng leyer | ke.
Such gel f i . . =~ ferred gel
uch. Ge!_BkIhBg AR TPl TR 0k R Sh 95l I Sy B ALl
cross- | i nkedehotadeay §ddiedacsrdise padriteedd RphipoRdLf Exaathled HEIHASR 0T
the cross-1inked carboxyvinyl polynmeis or nore preferably the

cross- | i nisebistasrsseonyiinedas ithe medagad wgent-catshimine layer detigddi the t he

| f i | 12 d 13 |1 i ff i h
201 o or B3 I8 ARGatvet BRth 24 iel g LR H e BoEiathy1 ©
pol yvi nyl pymiekd d5/a80:8fethiGetiuiab %&me:ogm QIINRE hﬁl%f,%s Eo?)gw th

the cross-1inked polyadcrylic acid, ‘i nparti hg suitabl € ge ngt h,
t he use omethgleePologw, hpdrpyymropyldahelicalulashasethyldeiubneethgicallalse,
preferred. [0050] Cross-linking is achieved by cross-Ilinking
agent's, wRPlWoss acetaies celbyossacsiatietpthalatediidyparepylirnetdyltedalase be

agents. corbesyts S0P RalebL PR, Bre BByl Mol Shlledih

car boxy| cettylieiifosegh i€ GHRIiIEIbr ABE e nlddsaribaly RAntEaBRr dalnkad, for
exanpl e, by polyval ent netal conpounds. Exanples of polyval ent netal

conpounds 2 gediygesaléml ci um chl ori de, magnesi um chl oride, al um num
chloride, alum numsulfa al um num pot assi um.sul fate,.  iron chloride
al um ammoni um W%@P%ﬁ? ‘%ﬂcﬁefsaiqatw?ﬁ contpinef ip b yrfddsal ggent:

al um num gi i 6ahe 12/ YR 3 %pg}ﬁ [N E{aTaMYe}| |4 oxi de,
cal ci um oxi dtlg, z?n%ﬁég%lng%c su g;ts él,bhg%%%i%&?lﬁge&{m%gﬁéﬁm

pol yvi nyl pyidizeldisdareh, edditthecadtbyatmierhel stzclprhyir-gbgrops st@rdbedetseth, as
a base sugst ance, the use of trivalent netal = conpounds of such

pol yval enflexErR ancbhediifl SUBHCTRhstissuchesee pidtose, lariage degsee of

ol Lot renerPibrr ADSa R B ERe R b i BTl R e R by 1

aci d and &ieh R0kyIo Yhamiitsll 8161, Andithe Itkey adihic Qbid RrRatRe9 88N
as diethylaminoethyl methacrylate-methacrylic acid copolymer, methacrylic
acid-ethyl acrylate copolymer, methacrylate-methyl methacrylate copolymer,
ethyl methacrylate-methacrylic acid-trimethylammonium chloride copolymer,
diethylaminoethyl methacrylate-chloro methyl methacrylate copolymer,
methacrylate- chloro ethyl acrylate copolymer, and the like. Examples of the

base substances contained in the medical-agent-containing layer include:
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[00B1] (Filmform ng agents) Filmform ng agents are not
limted to particular types as long as they have filmform ng
capabilities. Exanples of filmformng agents include: polyvinyl

al cohol ; pol yvinyl pyrrolidone; polyvinyl acetate; polyvinyl acetate
pht hal at e; hydroxyal kyl cellul ose such as hydroxypropyl cellul ose,
hydr oxypr opyl nethyl cel | ul ose, hydroxynethyl cellul ose, and

hydr oxyet hyl cel | ul ose; al kyl cellul ose such as nethyl cell ul ose and

et hyl cel | - C l.. cell ul.ose such_as, carbox t hyl .
eyt ool Wiangr: SATROMKALIC bioel LUl 838, HED 5 SRR lcobol;
car r ageenaisyviahPybidliddabtiatabsl dib@et bl ad fORZrabic, tragacdnth Bul®r M ng
agents are preferably water-soluble. If so, water can %ermeate the
wat er - sweldrabthe lgied: phlygincegamayesiwhis dhigasehitdsan] dnd et Iiles; paeleinang

of the gel formng Layers and gel formmation inside the oral cavity.
[0053] ~ Suc awg%wés‘%ﬁ% Wt IR a Ehe ikentitartita gxdgesaleiumnc ude:

pol yvi nyl gﬁ% |l .as_hydroxypr opyl

cel | ul ose,]ﬁ‘hl;}/ ox?/ %’g@%@%?& &?Q@%‘%ﬁéﬁ Ei/gtc?g]r tﬁ1 ‘8&%‘9‘3 ﬁ%‘ t he
like; pol yalimphdetaellicdedenagrahiaRiltuie; sdadié AMRRNAS andhihl feibd;
and the like. O these, polyvinyl alcohol, which functions also as a
maski ng agemtlpymolithee topodymer. prafeey mdre BB 4ove - mentiondheubstances
filmform ng aq}en content in the gel formng layers 12 and 13 can be
adj ust ed §8M®&sT8d according to the types of filmforning agents and
is preferalphygdyom 30 to 85 wt %

4
' Of those base substances, edible polymers are preferred. The edible

polymers can be synthesized polymers or natural polymers and are not
limited to specific types.
[0040]

Preferred edible polymers are those soluble in the stomach or in the
mtestines.  Examples of such edible polymers include cellulose and/or its
derivatives, especially hydroxypropyl cellulose, hydroxypropyl
methylcellulose phthalate, and the like. The hydroxypropyl cellulose and
the hydroxypropyl methylcellulose phthalate are especially useful due to
their excellent film-forming capabilities.

[0041]

The edible polymer content in the medical-agent-containing layer is
the amount that enables formation of that layer, and the amount can be
adjusted as desired according to the types of edible polymers and the like.
The weight percent of the edible polymer content in the medical-agent-
containing layer is commonly 20 wt% or higher, preferably 60 wt% or higher,
and more preferably 70 wt% or higher. A weight percent of the edible
polymer content of less than 20 wt% would result in incomplete formation of
the medical-agent-containing layer. The upper limit of the edible polymer

content in the medical-agent-containing layer is obtained by subtracting the
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[ 0055) = ( Maski ng agent s) Exanpl es of masking agents incl ude:
agents that acidulate such as citric acid, tartaric acid, fumaric
acid, and the |ike; sweeting agents such as saccharin, aspartane,
stevi oside, glycyrrhizic acid, sucrose, fructose, mannitol, and the
| i ke; refreshing agents such as nenthol, peppermnt oil, peppermnt,
spearm nt, and the like; natural or synthesized fragrant substances;
and the like. One or nore of those substances can be sel ected for

(. . | f col t de.edibl e |
bt or ant < il WS ek BR300 G2 0 RO 8o R Rt
preser vat i M@Swi%ahddan HE%BME ABYIEPXIBENAL A Bhe BHRRYYE the medical

hydr oxybenzoate; and the lik
agents and the like.

[0042]
(Plasticizers)

Examples of plasticizers include: propylene glycol; polyethylene
glycol; glycerin and sorbitol; glycerin triacetate; diethyl phthalate and triethyl
citrate; lauric acid; sucrose; and the like, and one or more of those plasticizers
can be used.

[0043]

When a large amount of plasticizers is contained in the medical-
agent-containing layer for the purpose of preventing the medical-agent-
containing layer 11 from being cracked and chipped, the medical-agent-

containing layer 11 may occasionally seep from the edge of the orally

a base substance polyvinylpyrrolidone of a K-value of 70 or higher. The K-
value refers to the intrinsic viscosity of a polymer solution and is also called
Fikentscher's viscosity constant. Polyvinylpyrrolidone of the K-value of 70
or higher is useful because it serves as an excipient, stabilizer, and binding
agent. The use of such polyvinylpyrrolidone of the K-value of 70 or higher
prevents the medical-agent-containing layer from being cracked and chipped
event if the amount of plasticizers contained in the medical-agent-containing
layer is small and also suppresses the water content of the medical-agent-
containing layer, thereby improving the stability of the medical agents
contained in the medical-agent-containing layer.

[0044]

As a base substance of the medical-agent-containing layer,

polyvinylpyrrolidone of the K-value of 70 or higher can be used alone. Itis

also possible to use one of the above-mentioned base substances in addition to
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[ 0058] 2 As stated above, it is preferred to use polyval ent
met al conmpounds as cross-1linking agents since the high gel strength
that results when the gel formng layers swell in response to water
makes the orally adm nistered nmedication easy to swall ow. However,
when the gel forming layers are formed with the use of

wat er - swel | abl e gel form ng agents cross-linked by polyval ent netal
ions, the viscosity of the coating liquid to formthe gel formng

Thus, by 17 REOGOIPHECHATES oA e CBae thipbise substantos ol ©
medi cal - amamﬁ&ﬁjy{ﬁmoh@mhé mgggomgyﬁgaﬂ% ﬁg@{éﬁq&g@@m

t hat generate pol yvalent netal ions and by orm ng

| ayer s i ndiyubtexyebpfloriiuinge ag iyt soxybaspyd heethglcbBulbse pathdlateeHothyoft he
pol yval ent rr,eihaglg i on it gecorres‘ possible to forman orally

adm ni st erBchede ex¢allont whH5e Tgepinesepr hditiosy isrused dp sombiationent
strength. %O&gf pol yval ent netal conpounds in this case, the

above- nentioned pol yval ent netal conpounds can be used. [0059]

Wien pol yval ent TR 8htifORRUABStHE chbAfehY 48 thd helill@]-agent-containing
medi cal agent -contai ning | ayer, the above-nenti oned base substances

can be useéayeasllisdhbaswusiithtaerwadeoformaivnlofiyleat. layér ik apdaherred to
use base substgnces that are wi thout ion, functional groups which
coul d r ead@RRHF2 iﬁeﬁéll%‘ﬁfl aﬁgeé’rre‘ilféﬁ 1'6@%@&%‘8qudghbﬁﬁ%s‘ﬁbﬂt?wsent
metal compoungs kNS ThE33ARN Skl ofl the b, DAL SUPESANGAR BL t NE

di cal - agent -contai ning I'dyer include such ion functional groups

i ch coulntediedieigent tbn Rohivgdbedit 116 tcahnhail$ 30t BPhiLkaL gk feiEb 12!
ions generated fromthe polyvalent netal conpounds are utilized for
t he cross-80iwikage higheprndymone prafetadniic €8 wité ehsigher. A weight percent
medi cal - agent contai;ni ng lLayer when {he wat.er - | | abl el formng
Taver o sndl g ARy B e FEEt aRedS b PR oRATS PR [ (e
oral cavi t¥eofplbherpabtBilof tHD e dEBY-akestddnthih O BHEL 18] ©Phe upper
cross-1linkage of the water-swellable gel formng agents cont aP%ed in
t he gel f dimnitofthegrene. bdsd@Gbitance contentiuathel msdiehl-agenticontdiningt i onal

groups which coul d reac vvitg pol yval ent metal igns include: carhboxyl
_groups; . sif¥egrate of %‘,i‘??’ﬁ.ﬁ

and the |ike.. A 1 - TNt | h s..the_ones

wi t hout the on u%%%%ﬁgﬁgé?@a%g lvﬁlﬂgﬁm?% ﬁ%oﬁeoz)%%?\%ngt‘ﬂhﬁ%%%al ent
metal i ongnedlicalfageneraitaitng PyerViInibo @rgahelplafflizeth s itrRtindone;
cellulose and its alkyl esters; starch and its derivatives; polyvinyl

acet ate; plo# yeniwwamenigntadithe magaral ageets\aack ylksitezalsicphtagsednsthe
Co O YT RS SN YA O S0 OBl 20 e ) e
o o SOSB Sl E USh b e o k
anount t habr esdbhes whenntheiginimum medical agent content in the medical-agent-
containing layer 11 is 0.01 wt%, the upper limit of the entire base substance
content in the medical-agent-containing layer 11 is 99.99 wt%. When the
minimum medical agent content and the minimum plasticizer content in the
medical-agent-containing layer 11 are 0.01 wt% and 2 wt%, respectively, the
upper limit of the entire base substance content in the medical-agent-
containing layer 11 is 97.99 wt%.
[0046]

In the case, the amount of the plasticizers contained in the medical-
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of that layer 11, and the anmpunt can be adjusted as desired according
to the types of base substances and the |like. The nmass percent of the
base substance content in the nedical -agent-containing |ayer 11 is
commonly 30 nmass% or higher, preferably 60 nass% or hi gher, and nore
preferably 65 mass% or higher. A nmass percent of the base substance
content of less than 30 mass% would result in inconplete formation of
t he nmedi cal -agentcontaining |ayer 11. The upper limt of the base
subst ance [ i. 0.t i cal - cont ai ni | ayer ¢ be set, as
desired ac%gge?l tctl i%ﬁ}étatngmtgﬂgyégrrgf u(?la?n %?g%g%tfega S %&8&??"0‘{%6@50%9 AMOURf, o
pol yval entofRitalinFaspeuadse af the Relaldesk 100t kiBher contained in the
nmedi cal agent -contal ning | ayer, the nedical agent content in the
medi cal - ageadicehtganticogtdiayeylayar it andthe like.t €bhe ampant oftthlear anount s
and can be adj.ust ed desj.red according to the_types of di cal
agents. THYANAEEeI§dRE %P@foaﬁwgeﬁ%a?@a}maggﬁwrééﬁf EYFRIORLS Hgm 2 to
medi cal - a ont.al.n | j LB %.OF

t% 9
o ef or abi seoA0 eee A U SRRV R0 3F %, SOTIR ke RS AR Tt

When the rifssnpRs phisticer theteie dk@ats 80 s, B8 bRIficed%eeeHco ntYiniBe S %0
the filmstrength of the orally adm nistered medication 1 decreases.

The | ower lpyen 11 mayishep fodi the edgpenitthe oralbmdininistesed medication 1.

et T T T s P P A
medi cal - aggdy GARE B AT uNBYEHR whil chs comonly 0.01 nmass% or
t her eabout’. [0063] Wth the above contents, the

wat er - swel {8042l gel formi ng agents contained in the
medi cal - agent-cont ai ni ng | ayer can be cross-linked by polyval ent
metal ions duringBeRebeimefigal agrat sentaipingilayen Hywnsaing prassisigess it o

wat er. Thi, { 1m h d [ . | ¢4 entby-£rossl inked
e e E AT SRS RIS R € AR RO er
advance. AGglndintak ¥nedibalf el REntlEingehydrorBe 80 YWadY%edrhighdl€and that
viscosity of their coating |iquid does not increase, causing no

di f fi cul t yheé ameewt ohglastinters Yethewedicalnddenticentainingdapthl Icsnfibm 2
obt ai ned. 64 . Wt er-swel | abl e gel . form ng agents which
.can ‘.b,e_._.coﬁ{" ggr‘(@t}%l LA @fﬁ_ﬁ&?ﬁeﬁygﬁfq%ﬁ?@ ﬁ'@gl%ﬁﬁ‘?‘??gcolné%}&% leyenhl 13

and cross+ld . i - i .
it - i ba B EippBF Rt ] Sodtfifie O B Sttt Yrally,
pol ynet haedylinistaeddnediastiexyyi nyl pol yners, alginic acid, pectin,
carboxynetfé#géellulose, gl ucomannan, and the |ike. One or nore of
t hose subs s can be sel ected for use.

When the medical-agent-containing layer 11 contains plasticizers,
the amount of the medical agents contained in the medical-agent-containing
layer 11 can be adjusted as desired according to the types of the medical
agents. The medical agent content in the medical-agent-containing layer 11
is 70 wt% or less, preferably 40 wt% or less, and more preferably 30 wt% or
less. When the medical agent content exceeds 70 wt%, the film strength
decreases. The lower limit of the medical agent content can be set as desired
according to the types of medical agents to be contained in the medical-agent-
containing layer 11 and is commonly 0.01 wt% or thereabout.

[0049]

(Water-swellable gel forming agents)
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[ 0065] tt is also possible for the water-swellable gel
formng layers 12 and 13 to include water-swellable gel formng
agents that cannot be cross-Ilinked by polyval ent netal ions. Exanples
of such gel form ng agents that cannot be cross-1linked by polyval ent
metal ions include; starch and its derivatives; agar; carrageenans;
gel l an gum gel atin; collagen; hydroxypropyl cellul ose; xanthan gum
and the like. One or nore of those substances can be sel ected for
use. [0066] t.he mater-smelgable el formng

The nt . of

agent s whi ch arevg%tﬁf'é?vﬁggﬁérge% %ﬂ?%gég@%ﬁﬁ/@m&m n?jéqd‘%d?ﬁﬁlﬁ ayers
12 and 13 'jnal&% . J n
adj ust ed a%g%rt g?%gg%?c}&éigﬁ%épes (c)Lfal Bﬁ%%ﬁ%%ﬁ%ﬁ%@é%ﬁ% %‘r?%g
agent s andforheng blgel. TEreamplet efitvatdr-dwrdlabiy gsl-fomain pdteatgRlclide: ni ng
agents in thg gel, formng layers 12 is commonly from5 to 90 nass%
pref er abl yCe& Mmkwlmem%%h ang ifteaivstivesragsiryalginimadd: t o 70
mass% [0067k: .. T unt of polyval en tal .conpounds

i ga]btl REAlaS '“la“rclz’agltll ?%"gggtai%‘%ﬂt %@r‘h&%ﬁ 31“;3}55? g‘%iv té‘f?sgg“’g&ﬁust ed as

contained in
desired acqebokyifelhy] bdRi1G8AMY L1 1iMBLeFmSUel AP UEx 98] frRkdlaRgh;a0ent s
whi ch are cont'asiﬁﬁe%@i n the gel férm’ ngla?ayers 12 tg%}é’ tggé%at@ﬁggk(l:an be
cross- | i nkesdaby: pokipy Ay ehwtrometaald; igelan glhe cpltages:; byseimssnolias gah;

pol yval ent .met al conpounds .i.n the dj ¢al -agent contai ning | ayer 11
are commrﬁlyc‘?}’.“@‘in?% af’(lgi tg‘ﬁrl{]%e- b&‘ﬁ“rggé TRNE @8RS MO BRIt B¢ mass
of the watels bl, . 1. 04Q: i ch can, be cross-li.nnked
by pol yval%ﬁ?éﬁnﬂ{%' i%ﬁgﬁi%r%lgir}%g?%g%%gs%Y((}%O%Saﬁfﬂéecggﬁlkﬁwm%lnd
nor e pref erokjpingrd) 2Q8 ciessTimeasd olyer flé scid Wpartidigatp bysehent 1Rt al

conpounds are | ess than_0.01 parts by mass, the amount of the
pol yval entuseefdhe peng ligkad carksayvimyhpolyeeye by aive prefeetldy thompesmds

water suol SR o Srr e Pirb e heneTh R B oatigieers
patient. T gnd €5 MFBﬁ stvallidswithbd sﬂ%ctﬁfg%ﬁaﬂlwﬁzgﬁngt ﬁ%ﬁ?lities of
wat er - swel | abl e gel form ng agents contained Iin the &TPFoF m ng

| ayers. Wfdm-farmitpagaitser Baemdse foberipgbymelidohe oetirl Keahpafdsmar e
more than,10 parts by mass, the following may result: reduction in
the nedi cAMEBTORICISBITENR the crose Linkarlpalasgr aciritmnanting shitgbie gel,

Compounds e by hgase 8FbodH ey iy Rk olfiont 45 R0 GpSiane” ™ oo

medi cal - ageeferggant ai ning | ayer 11 due to the noisture-absorbing
action by &he ol yval ent netal conpounds, reduction in the stability
of the medie@d ]agent-cont aining layer 11, and the |ike. [0068]

Cross-linking is achieved by cross-linking agents, which are selected

according to the types of molecules to be cross-linked. Of the above-
mentioned water-swellable gel forming agents, carboxyvinyl polymers, alginic
acid, pectin, carboxylcellulose, glucomannan, and the like can be cross-linked,
for example, by polyvalent metal compounds. Examples of polyvalent metal
compounds include: calcium chloride, magnesium chloride, aluminum
chloride, aluminum sulfate, aluminum potassium sulfate, iron chloride alum,
ammonium alum, ferric sulfate (II), aluminum hydroxide, aluminum silicate,
aluminum phosphate, iron citrate, magnesium oxide, calcium oxide, zine
oxide, zinc sulfate, and the like, When polyvinylpyrrolidone of the K-value

of 70 or higher is to be used as a base substance, the use of trivalent metal
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Internedi ate | ayers may be provi ded between the gel formng | ayers
and the nedi cal -agent-containing |ayer, and polyval ent netal
conpounds nmay be included in the internediate layers. In this case,
the internediate | ayers can have the sane base substances as those of
t he nedi cal -agentcontaining |ayer in order to maintain the pol yval ent
met al compounds. By providing the water-swell able gel form ng |ayers
12 and 13 as the outernost |ayers of the orally adm nistered

di cati 1wt h.stacked di t] he i nt diate.l ,
The pal yv B ade B SHaRpOTH R et R ATt Mo HE e s #oge
can be ionjezegh sQAPNLYRE Soil Urn\@laBMs BBh&Atioh apa gWRht}ﬁg% ggl- formng

| ayers 12 and 13 swell in response to water such as sall and the
li ke to faetramgthduringsinterattien betateenahicyossilirided qodtdceriic aciband the
wat erswel | abl e gel form ng_agents_contained in the gel formng | ayers
12 and 13 RYW1gypyse lidﬁk%ef%ye Knadee plolQRrdnghernet al i ons.

Accor di ngl %(ooélﬁe' with sufficient strength can be fornmed w thout the
use of sufficrently-cross-linked water-swellable gel form ng agents

in the gel(Ffigr-frAgng ayess) 12 and 13 in advance. [0069]
Further, the surfaces of the water-swellable gel formng |ayers 12

and 13 may be coBitlwdfoninihg peante arenot hetitald to papacxds typEsesfahyaal ent
netal co unds a ch. as those.included,in the .

Tt cal nOBA Aauh B P el empies ol Riad aets

nedi cati o : L C: Aoy t.alihi: . f the
oral Ly narandbidriigl sl AL AR BIRRIGA0! AUPHE AR, pdiyBiny)
conpounds achiste ghtisalnet hpéeasabkvi kallllayesich. ad Wi ypropyl cellul¥egn t he
gel formng |ayers 12 and 13 of the orally adm nistered nedication 1

swel | in hydpoipeond methgiceBulase dhydyaryathyh delivess, iakd hydréxyethd gel

inside th ral  .caviit f the,patienpt ol yval ent tal conpound
coati ngs gﬁﬁ?ﬁae’\ﬁg]t%@%‘a@?q %lb(iheasgnélfeﬂpg?eﬁrﬂﬁ%sgl aé\%}lie%byi%ﬁﬂgﬁﬁe’ls are

i oni zed { @aARRGARGE cARLYYALRA ad Bl Bbxyrdthy] IS ﬁﬁémrkr i§ 298
form ng agents contained in the wat er-swerl able gel formhnhg layers 12
and 13 ar ets@stessxaniked goyntchosmepodyy algnic avat; andithadikeAccor di ngl y,
a gel with icient strength can be formed w thout the use of

. ..s..uf_f_i____g__ien.tﬁ_@ég_t_i]o_ss-I i nked wat erswel | abl e _gel forming agents in the .

wat er - swel | abl e ﬁ%tﬁf’%@%&g% ?{/%%ﬁ]e%el%ggé%g};élgsgﬂ%\i \NC 'so,[vggga}‘]scagn

The t hi ckness of 'eac ent npound coat i ng

t he wat er psyebatithe vegbr-baelang gebftehting Zayane with 8, feiladiiLst ed as
desired wthin the thickness range in ich the orally adm nistered

nedi cat i oAwveBmapd the gehiczmeng thysranng geltfoematios linsde thesoysd efdtabl y
from1l to F&%ﬁm and
Examples of water-soluble film-forming agents include: polyvinyl
alcohol; hydroxyalkyl cellulose such as hydroxypropyl cellulose,
hydroxypropyl methylcellulose, methylcellulose, and the like;
polyvinylpyrrolidone; xanthan gum; carrageenans; alginic acid; and the like.
Of these, polyvinyl alcohol, which functions also as a masking agent, or the
like is preferred.
[0054]
The film-forming agent content in the gel forming layers 12 and 13
can be adjusted as desired according to the types of film-forming agents and

is preferably from 30 to 85 wt%.
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nore preferably from$b to 100 p.m Wen the thickness of each of the
pol yval ent nmetal conpound coatings is |less than 1 pun, uniform
thickness is difficult to achieve, and the anpbunt of the pol yval ent
nmet al compounds in each coating is not |arge enough to obtain
sufficient gel strength. Wen, on the other hand, the thickness of
each of the polyval ent netal conmpound coatings exceeds 500 p.m
sufficient gel formation cannot be achieved with only a small anount
of wat er 53685 g saliva and the |ike upon intake, causing intake
difficulties. ? 072] When the gel formng layers swell in
response t(RIdaai@F asdiz) as saliva and the like to forma gel inside
the oral cavity of the patient, the nedical agents contained in the
medi cal - agent - colfkamplasgfinsaekingragerds tadidei algekytadihas atidela#aduckep out
of the orally adm nistered di catio dlde to.the water reaching the
medi cal - aGERtc-a tta}‘ﬁ%ﬁ‘%?g%f%ﬁmarﬁw émdhe dike: sweetimgagents fptly as angd
the like : i n [oF .ad I Gl y even if
Some of |t RE S b R e B AR P AN o b BBl e
pur pose ofmpinitelcandghd HRenefieciiingagentsSsuch dsh@enthol, peppermint oil,

medi cal -agent -contai ning | ayer fromwater and of preventing the

medi cal a@enppermminspeespilnig aodithe likeratoral arnysyathesiiest feagunt

medi cation, it is.th ferped that paqosl ter-sol ubl e pol rs
be cont ai ﬁBBSﬁaﬁc?ﬁﬁgnHr&BFi '-a?é‘f?to-l&%?ﬁ‘eé’?%?% ﬁ\@ﬁ‘@mﬁ%c‘ﬁ Ee B‘glg‘“et%ge
subst ancegy,y Jae use of the poorly water-soluble polyners |eads to
nore effective nmasking of the taste, snell, and the |like of the

medi cal agéd®5s]) [ 0073] In this case, it is preferred that

i nt er medi ée Iayegs i ncl udi ng pol yvi nyl pyrrolidone be provi ded

bet ween t O]@Eﬁ‘ntﬁ rmng |ayers and the nedi cal -agent-containing | ayer
in order to incr . the gel form ers
swell in respons%?ﬁpl\t/\e/gt% gf‘g(.%]]aﬁntecg %@enwgﬂtlﬁg? C@ﬁéa%ta&dga/g:]ﬁ%bl e gel
form ng agfpesrlcontained in the gel formng layers interact with the
pyrrolidone contained in the internediate | ayers, enabling formation
of a gel (B\lielsﬁr\hiitig’h@r strength. [00741 Poorly water-sol ubl e

pol yners which n be coptained.in th di cal - agent - cont ai ni ng | ayer
37 Ar'e not. par t MEUIERIES Of PHRSPERRUVER JRRIPAE Totheh Y BeY b et I lb e

pol yners Fgﬁ_{d*g,gén%%ég\gﬂayﬂheqh&ghol , ethylcellul ose; hydroxypropyl
0S¢,

nmet hyl cel acetate succl nate; hydroxypropyl nethylcellul ose
pht hal at e; [@5&]y! cel | ul ose; cel | ul ose acetate phthal ate;

car boxymet hyl cel | ul ose;. hydroxypropyl starch; dinmethyl am noet hyl
(met Wacryl at e- viec Jhoyeeitappraigired o prepYiaErlens metal ¢ophpaiidy last e

( t
(ot Whcr yFes ARIRLe At e i 0L B HRREP MR e ek
di met hy! amraRgE Mers BRENAS k¥ R8s BEHAYr 18 RkEY iHiS 6B LWAGHKALE

copol ynmer; (netWacryl ate- ethyl chloride aayl ate copol yner;
pol yvi nyl aedicaltiodieashyd awallowacEBbweeer, pdieythagel ficatiag Byesheatd ac; and

| < pr of o FRECGIEEEDRHRy o iSRRG 8l GrniBE ARsBomemes Hpbeh by
-sol - -1 | wvij I |, (S
he. pot yv ayr B0k KRG Tiohd @Rty b BaPREAHN o BB el ™ et

snel |, anfbridieg ldgees afayipdiaak, zﬁgﬁ‘ﬁ?it diffisuly $6 codt thBRoating liquid.
medi cal agent-contai ning | ayer 11 effectively prevents the nedi cal

agent s i nThhs hydereag naytha gl dontmaingi lagedsaydthe mddieahageppronganuing of
the orally adm ni ster.ed .,nedi cation 1 and al so enables effectiv
masking OPYERPAuda BOITERlERt medel FomouRoR Shalt SaneaR iAo RSBt ai ned
in the i - = LA . A . t

of he posrrendIgaithife ShALD Bl Eheltna i3 forming aged ATnATRN"
medi cal - aigesd erosgiliakad by thayekyvalent snetahions) iy ba&¥h ey pdsitieto Rymnass

orally administered medication whose gel forming layers have sufficient
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medi cation 1 can be effectively prevented. The upper limt of the
anount of the poorly water-soluble polyners contained in the

nmedi cal - agent-containing layer 11 is the anount obtai ned by
subtracting the m ni mum nedi cal agent content from 100 mass% For

i nstance, when the m ni num nedi cal agent content in the

medi cal - agent-containing layer 11 is 0.01 nass% the upper limt of
the content of the poorly water-soluble polyners is 99.99 mass%

0076 Th i cal - t- taini . 11 { ncl ud
(s base SUERIEHGOAR HRbPPy AEEEFoCa ORI e JAErS Bt BHOT L ay
al so incl Hﬂ@nﬂ@ﬁ&fpcﬁ%é&@h@m@%}%@ﬁfg?u%lﬁsé agddibt ,ghyto the poorly

wat er - sol ubl e pol yners. Exanpl es wat er - sol ubl e pol yners

i ncl ude: pdlYPF9hyl pyrrolidone; vinyl acetatevinylpyrrolidone
copol yner; polyethyl ene gl ycol; hydroxypropyl cellul ose; .

hydr oxypr opyl me Y alertemetnd companndscane madgdin theimedicabl e;

starch; gel atin, (g%t hn. dextran: and.the,like., The amount of .the
wat er - sol U ¥ellc [@)%Iftyner él%(y)erlitt SRSV r‘fl‘?’%ﬁ)l}?@&)@@%w}&ﬁ&ﬂ?@s&gﬁ& iHefqs

layer 11 itge %ﬁ%'@nﬁﬁéﬁax?&%o@&h&ﬁ%%elby HRSSefhird'& use base substances that
medi cal - agent-contai ning |layer 11, preferably, 30% or |ess by nass,

and nore prefaatlxbityor? favionkbgupy winels coill echaweith piolyivhlent nidtal
content of the water-sol utr)ll e f0| élrrrlers iS zero. 00%] . \Wen
the medi cAPRSERALE AP iR ForFgEnt metphemRrRSoor K‘ﬁrﬁﬁo@rm%ﬂ% e
pol ymers, I r i . . ; i in .

Dol i nyi (e Faft §ERelEloTRll B Bica YRt bt B AN oy,

i ncl ude ofhyctimia) girayyspyhichlcodineasr withipoyalehingbtideorasige subst ances
that maintain the polyvinylpyrrolidone in the internediate |ayers in

a desi r ed Pelyredent Thetah imgrgengtated &opothe/polyypynt oletaloneponntsere
internedi atg. |l awers i s commonly % or hi.gher by ss of the

i nt er medi ﬁﬁmﬁgé rti"_,e cf)?@folgﬁgarﬁeff%g@/}%‘?‘e ?ﬁ%ﬁ%‘?ce ?f?(‘%s’él,eg’éﬁ agrite
pref er abl ﬁoﬂt@?ﬁiﬁg 18y @hBhePYhdRafor-skit®labite/ @l 'f@réﬁ’ifngllg ers swell in

pol yvi nyl pyrrolidone contained in the internedi ate Tayers is

pr ef er abl ye@@®nee thivgbmrsuehtasmadiha anl-thalile inftheora cabhan oBthespitidntes

to forma_gel with enough trength. [00781 The thickness of
_an intermd g‘*ﬂ%@é?lrﬁ?.é’ﬁlﬁ%én, feat rgsgbnkage efflepraieesplighblegen 10 to. . .. .

T B SRR B PR e or el e scered
[0060]

Examples of the ion functional groups which could react with
polyvalent metal ions include: carboxyl groups; sulfonate groups; phosphate
groups; phenolic hydroxyl groups; and the like. Among the above-mentioned
base substances, the ones without the ion functional groups which could react
with polyvalent metal ions are: for example, polyvinyl} alcohol;
polyvinylpyrrolidone; cellulose and its alkyl esters; starch and its derivatives;
polyvinyl acetate; polyethylene glycol; sugay; (meth)acrylate-alkyl esters
copolymer; vinyl acetate-vinylpyrrolidone copolymer; and the like.

[0061]
When polyvalent metal compounds are included in the medical-

agent-containing layer, the total amount of the base substances contained in

the medical-agent-containing layer 11 is the amount that enables formation
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[ 00791 Each of the -above-nentioned orally adm nistered

medi cati on according to the invention may include adhesive |ayers
which are different fromthe above internediate | ayers and arranged
bet ween the | ayers. The adhesives contained in the adhesive |ayers
are not particularly limted as long as they are pharmaceutically
perm ssi bl e ones. Adhesives that exert their adhesive properties when
used with solvent contained in the adhesives are: for exanple,

per i 5o1 bitk THEENET 41culi e oot A HoR R eped SORROEe T e
551 I _ PpAGepEES -RBE o ke:
Pycl ophi | 1EURET e P HF ke B0 TR R PR Rl T oce,

sodi um salgubstiide thgteht kethdplelith BB getdtnéaRe s B8 KRILHRmMPEFLION;
xant han gum tragacanth; alginic acid; gumarabic; acid

pol ysacchantsidsor highier, preferablyi6lanasss or higher,phut maveprafembly 65

perm ssible sajts;.and the |ike. One.ar nore of those subsfances can
be. el oot dangigr oL biehoR, 4 Fies bainal b e Te BRiarts chuert SuREST
bropert | esoMaol SR s TRko AINES ki Biakide (M0 BrediOll-RXRMIP| ©

vinyl acetate; honopol yners suc s polyvinyl pyrro i‘done cand t he

| i ke; Vi nybnadaingtleysi hy| e whpedtdineitedplod yagr subatithce kéntenk €n the or
nore of those substances can _al so be sel ected for use. [0080]

The t hi ckieedicaragens caatearingdayarysn heaset Be dasired pegrdinsdeshe ammownt hi n
t he thickn?s% n%ggg N which the orally adm ni stered nmedi cati on can
be adm ni & gjrgfic &F™Y: The thickness is preferably from1l to 50 gm
.and nore preh@zjably from 10 to 30 p. m A thickness of the adhesive

| ayer of less than 1 pmmay result in adhesion failure. On the other
hand, a thi cknes®heh noiyraldritanetmd compoaydsarrdeclurbe iswed hiedipabf t he
gel formng layers. that occurs in response to saliva and the |ike
during i nPER&Y tﬁﬁ’én%ﬁ%ﬂ%ﬁ%ﬁdﬁ? F%&@QEBCWBPEHHWQEHa]&@gQWé same
time may 1t . i : ) i .Wﬁﬂu. t he
adhesi ve %g@%ﬁnlg%elgﬁ%t ﬂs%lqlg)gﬁl gﬁ%%%&ﬂﬁ[ ) 1‘?‘\%3%11(&%5% ¢ sted
manuf act uiak dgsived hosbriivlg thhke oypdsl of meelifbdliagbated THRAh & pédBerdt dfShe

di scussed bel ow. [0082] ) First, coating ilgjgﬂm ds for the %el
_forning | Mesienl prenhepatgniindtheraedisal egantgutainimgnaremiinig domyrenly 1

d. t‘ th [ ‘t' i 'o f‘ th |' f‘ _. e
bl | cd oD 52 Bh L ePI HE AP LA gt ot 5 Bz PRI BPovi ded

With concaysprhieeS Wleh R nfiRs pbe&nt BPMRXmBGchi t%aﬂtegl%_eﬁ&rea?d
on the surface of the gel formng |ayer 12 of the orally adm nistered

medi cat i ofi0inasEyshe fymagppingthof theoedigtadnginidtepdddnedicatibhé base
film the gel form.ng .layer. havjng desired convex portions_forned on
its surfa8BCreaseshe THStlaTRAR mlﬁt@@m@, agepé C%t@ngm theymadical | m
having on_ii 5. - {1: e .
Concave. o 3Ry ax e MeF ER2 B8 S8 RPN 0Bl o MUCHHEY B 88Mal
of FIGS. 3ZfedtRdoddIostahbeh BRSMelRAMREIR0AEaiaRBIBNePPI hh@RS On the
order of mcroneters. After another gel forming layer is formed, the
coat i ng | cepimdrinp.Olheasadelpe theragleantt- cont ai ning | ayer 11 is applied
onto the S@@ﬁe of each gel formng layer (the surface is opposite
the surfac whi ch the convex portions of the gel formng | ayer are

fornmed) and theRgdLig g dlﬁ%i Ly Wale 11.

The resul tant tmﬂpamgr?%?‘é g{)ﬂé};@% ‘éac age?es&ﬁlfgﬁ%%é rﬂflt%gmlgg%/ﬁ%%gst ed

medi cal - agaithidnnahsimelitayeeht-gehtaiomgilagy @ayndid @aselifikédhy n t he

descri bed order, are 1g_I ued and pressed together with the

medi cal - apelivakeahmatal wgs dayeeswellingef thy g formingdayervhie resonee to t he

base fil Trafdr Fi‘?ﬁ?sl eelgm%ga el néogeeec& toAnG utdgesur csléntllf-mgo%g-linked water-
swellable gel forming agents in the gel forming layers in advance.

Accordingly, in forming the gel forming layers, the viscosity of their coating
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into a particular shape, thereby formng the orally adm nistered
medi cation 1. The thus-forned orally adm ni stered nedication 1 has
convex portions on both of its surfaces. It should be noted that the
base films may be left until dosage w thout renoving. The
above net hod applies when convex portions are forned on both the
surfaces of the orally adm nistered nedication 1. Wen convex
portions need only be forned on either of the surfaces of the orally

adm ni stered . ication 1, a flat baseg.fil mcan be used as the base
Fm T or o iaolEeS kb fietsees sttdie AR ARRSHLY 4f E5uidte Aol 8083,
The base fd|ffiBiewt tirehBh &OTGAMS ML | ons can be manufactured by

appl yi ng enbossing or the like to form concave portions on plastic
base filns [666p)i si ng: pol yester such as pol yet hyl ene terephthal ate,

pol yet hyl ene napht hal at e nd the like; polyaolefin such as
pol ypr opyl ene, p Vﬁ’é?ﬁ?ﬂ%@ﬁtﬁ’é forming ageits|\heeh can be gertrvprdhin the

' . e 44 ke cessar at |l east
G thor of R RGO G BRdAL 08 12 481 1 hod BRRR RN S ol ey
[00841  metal iddb dRenchRNEcHRAN 1agitdd] NExARHRAGT GO BENGPANJ Q%‘é’ﬁt@r e
formed on the orally adm nistered nedication 1 with the use o he

base fi | manei pHysewbaweid pelynmisacsilic ecidatanbekyvingbppyaess, ehgimd atidg
or partial cpating can he er‘rﬂlloged to formcon eﬁ %irti ns in a
desir ed pé’tef” A, ca Bﬁgtgf vl cellulose, glucomannan, and the ike. One or more of

those substances can be selected for use.
[0065]

It is also possible for the water-swellable gel forming layers 12 and
13 to include water-swellable gel forming agents that cannot be cross-linked
by polyvalent metal ions. Examples of such gel forming agents that cannot
be cross-linked by polyvalent metal ions include: starch and its dexivatives;

. aga; carrageenans; gellan gum; gelatin; collagen; hydroxypropyl cellulose;
xanthan gum; and the like. One or more of those substances can be selected
for use.

[0066]

The amount of the water-swellable gel forming agents which are
contained 1n the Water*swellable gel forming layers 12 and 13 and can be
cross-linked by polyvalent metal ions can be adjusted according to the types
of the water-swellable gel forming agents and the like. The content of the
water-swellable gel forming agents in the gel forming layers 12 is commonly
from 5 to 90 mass%, preferably from 10 to 80 mass%, and more preferably
from 15 to 70 mass%.

[0067]

The amount of polyvalent metal compounds contained in the

medical-agent-containing layer 11 can be adjusted as desired according to the

amount of water-swellable gel forming agents which are contained in the gel
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When the surfaces of the water-swellable gel formng |ayers 12 and 13
are to be coated with polyval ent netal conpounds, a sol ution
cont ai ni ng pol yval ent netal conpounds that can generate pol yval ent
nmetal ions (the solvent is, for exanple, purified water, ethanol, or
the like) is applied or sprayed onto base filns that have concave and
convex portions for the purpose of form ng desired convex portions,
and then dried. Thereafter, the coating liquid for the

wat er - swel . ] I [Spe ] t.0 {he
ol yval ent i Here £ B3 R0 berBRPLhE B pSRVBRD methl ol

t hereby f or'lm parts be miedsesfsueh balph £led€ ndtal dntgbundeeh $hd Zicdivdh1-h3ent-
Alternatively, the surfaces of the water-swellable gel formng | ayers

12 and 13 coafaibingloaered! are eoupobylyad.Ohto Abpartsdonpessdithbysparplyilng
o SPrE! MhSOLL An U ALl DROLVAL SOt TELEL SoRPOUTEE gt can
wat er - sweljl,allie,0edid e AQd1ay&s, §ré-1%r ? oldd to@ug?&Q 8 o496 BEd mE

a e pol yners,

above-nmenti oned “sol ut1i ons can confain water sol

exanpl es qfrefshilly 0.08 tafleartshy thasan fhem lge pelevdlent etadoahvadst he
base substances of the nedical -agent-containing layer 11 listed
above, andrehess|thra 0.Qhpeds by mass, thegmpupiesidhe pobvalantiretal @ns6, an

orally admnis i i.on ding to.the secopd e di nent of
Che | v enteBRPEd Shel B Bab Al LRa Rl K A e B ReniT R AP D
2 of FIG forrhide 1H5les svell fnSlesSiseltoWHIBY sh QYL sAiva SR 98lde.
formng layer 22, and a nedi cal -agent-containing layer 23 which is

smal | er t kb ordleabity of thepattedon T hgetesitisin mgsuffsientcidds-tinktagPof tHae
orall'y adm ni st er]i rred'ifa}t ion 2 is formed by sandw ching the
medi cal ageRCCEBREARNE RS foatrdre peents srrtenred it thegenigningyareadsand by

J 011 NG { WeRGelor @UiRG: hAYE'he R AR HRGR! PARPAINRIGESH AR RNl N

medi cal - agent -’contai ni ng | ayer covered w TSt an
second gelpaitarby mgss, aye flloding mohPRshilt: béd wetioase thé akdicl sgehnce 24
of each gel formng layer is provided with convex portions so that
t he cont agenignéin bie medicot agent-containing nye lhatireesttioonbypthe patientof

oral nuco nbrane of the patjent can he.reduced. Pref.erably, the
,,,,c,onve,x,,,,poﬁ? g%s%e f@lef%c?l E’Qé?ﬁ?‘?&ff@ﬁéﬁ%?&ﬁﬁé”?%f%%ﬁﬁt %_I_lg?)&s. 2Ato
5. [0087] plasticizatioh¥ tRE ﬂéﬂca@%ﬁéﬂﬂ-&iﬁéﬁﬁn?ﬂi’e@@l 998 16 the rRhi&LEL-ab! Y
formed fromthe sane substances as those of t'he aforenentioned orally
admi ni st epbshrbvedi actidroby thesprdycdent metaldenipouadsmdidatttor ayies and

adhesi ve | ayers. 088).. Accordin g a_nethod for. manufacturing the
second or gﬁ:q%g,ﬁty of[ tge mgchcal-agent'con%agnmg layer 11, and the like. J

[0068]

Intermediate layers may be provided between the gel forming layers
and the medical-agent-containing layer, and polyvalent metal compounds
may be included in the intermediate layers. In this case, the intermediate
layers can have the same base substances as those of the medical-agent-
containing layer in order to maintain the polyvalent metal compounds. By
providing the watexr-swellable gel forming layers 12 and 18 as the outermost
layers of the orally administered medication 1 with each stacked directly on
the intermediate layers, the polyvalent metal compounds contained in the
intermediate layers can be lonized to generate polyvalent metal ions when

the gel forming layers 12 and 13 swell in response to water such as saliva and
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adm ni stered nedication 2 of the inwention, coating liquids for the
first and. second gel formng |ayers 21 and 22 and the

nmedi cal - agent-containing |ayer 23 are prepared first. Next, the
coating liquid for the first gel formng layer 21 is applied onto a
first base filmhaving concave portions so that desired convex
portions can be formed on the surface 24 of the first gel formng

| ayer 21, and then dried to formthe first gel formng Iayer havi ng

convex por ) its s rfage eaf t he coati uid for
Che med: cdredB Blothh SitiANE e B SRukEDe e, THerelilsy go
form ng |%‘1ﬁ%ﬂla%ie gétfarﬂsﬁ%geﬁ@é 8afid@Nnafe @tfgﬁﬂn%(ta%tm RAd Gge
| i ke such that the nedical -agentcontaining l[ayer formed snal |

t han the falesroagdinltadrby ttg:sé aybwa]km; naetd] iohen Aedoedingty, harinmttie

medi cal - agenf -.cont ai n| Z}e 23, anwhj l e, the f‘éoatl ng liquid for
the secondUgefien tﬁ?%ﬁ |0&9 f212m?%“a utéhe ype of wibeienty chessdinkedm

havi ng co a e_fornmed
on'the surfasE-BRIEbRIEN A ARk LN e R B N T 8RB o7 o
to formthgvagennd gel form ng Iayer havi ng convex portlons onits
surface. Next, the peripheral edges of the first and second gel

formng | aﬁ@@@}?]zl and 22 are j oi ned toget her, thus formng the orally
adm ni stered ne for joi n| e peripheral edges
i ncl ude: for exghbﬂa%‘el’%? SUripes Stfgffh ﬁ‘ﬁe %lrg Pga]layéﬂbﬁz

the first I t ?‘E

peri pherala%gdlggzaﬁ% ngog?e\g%ltﬁémg?cﬁrﬁgﬁ% ayerﬁ% I'sS pressed
ofito t he. gedtal enpeunds@eahckdgehosnidchiied 1ﬂlth@dleti@caﬂﬁlg@ﬁt cdd@athing
met hod in_which the peripheral edges of the first and second gel

form ng | &8xsrsliof thagrally admmistesed medicsitioad..t dipte tbat the mhémhl

| S7are foPren entBinkraten 1 FRAT S intrE R GpaTRa e R Shcone

gel forni fget:dy BblySaledt n%hmon@ﬁ%ﬂdéebgﬁ&oésq{o@‘nﬂgeslsﬁﬁﬁfEa\?eltoa”d 22

are jointed by the adhesive layer(s). he above net hod

appl i es wh&®0Bdnvex portions are forned on both t he surfaces of the
oral ly adm ni st g rrﬁdl cation 2. \Wen convsx porti need onIy be
formed.on eit herVaen{he selforming lagery 2 apd 4P|0f theiey: Ysatdéﬁ“é’élsmle _

medi cat i Ogttebdfi‘caft o?xlt]r %@@? 6%%%?0?1%%&%&%‘3&%&?2&%3@&% 'atlatth? fRé é& i 8"

t he secon ase mnis

nedi cat i ogekigeledhe@rabedvity dfthe daciahndhapslyvalent hﬁetanmt@dm is one
w th convex portions that is formed by shaping the filmlike orally

adnmi ni st efeadingsdincHs water-swietleblecgad ferivoimerlayers 121and Heaxsdsweizet tie

fol de.of  PrmEpRYFReAt Bl iofifo. DhhraLe Y ain el gpating nasds ~ O
nenbr ane. cdhyshedevahel datdl E@Eﬂgﬂetg%l E‘J}%ﬂéﬂye@‘ig%dm%%@ss the

nmedi cation can be detached with ease
linked by those polyvalent metal ions. Accordingly, a gel with sufficient
strength can be formed without the use of sufficiently-cross-tinked water-
swellable gel forming égents in the water-swellable gel forming layers 12 and
13 in advance.
[0071]
The thickness of each of the polyvalent metal compound coatings on
the water-swellable gel forming layers 12 and 13 can be adjusted as desired
within the thickness range in which the orally administered medication can

be administered orally. The thickness is preferably from 1 to 500 pm and
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[ Exanpl e 1] [0090] The inventioen is discussed in further
detail beloww th illustration of various exanples. Note that the
scope of the invention is not limted to those exanples. [0091] (1)
Preparation of a coating liquid for a gel form ng | ayer: A
calciumchloride of 0.3 g (trade nane "calciumchloride H " Tomta
Phar maceutical Co., Ltd.) was added as a cross-linking agent to a
purified water of 300 g, and the water was stirred for dissolution of

the cal ciumchlorid Xtz a | yacrylic, acj.d.of 11.3 ade nane
" Car bopol Y7PH1B™ e’l@\]ﬁégﬁfn‘T’ﬁ%}{%%ﬁﬁ'cﬁé‘é‘?&@%h%%k%es\ﬁ&f@?&ééﬁlﬁabl e gel
form ng ageiivalses mvkMoynr @ﬂad:oéﬁn%éﬂf.% 16&SHahan}, ?%ﬁ%ﬁﬁr&h}’&h&é' e
solution stirred and was di ssolved by stirring. 1‘Inhen, a polyviny

al cohol ofdifBn8t tp 4dhiente andribe s Gaune nHthaelPhaleit MepraomPpahbein c
Chem cal Indystry Ca, Ltd), which serves as_a filmform.ng agent, was
slowly add@d g2 iRg 14 BPLiremeni D torbisel Sefammies stemstind When, on

conpl et el y.di l | ¥ [ tion for., an. ;hour and a half
Wi e heat Tag et €t Hhe Shickpl ithrsdth SEUMTEy 8% H8ip BPerSE o
Ther eaf t ergoatifgs 80tdéls GO0 RS, wORiest ded f6:9BidLIRIA LY @hicRed with
concentrated glycerin of 4 g (trade nanme "concentrated glycerin
accor di ng ady elsnalhpmeapt obPivatayecopeeisaliva Asdithe Déakpofdntakes chusivgas
added as a Ias%,i i zer to the solution, and the solution was stirred
for 5 ni nd?g%k,e lﬁécr“égﬁs'corrpl eting the coating liquid for the gel
form ng | aygpye] 0092] (2) Preparation of a coating liquid for a
nmedi cal - agent -cont ai ni ng | ayer:

l When the gel forming layers swell in response to water such as

sahiva and the like to form a gel inside the oral cavity of the patient, the
medical agents contained in the medical-agent-containing layer may
occasionally dissolve and seep out of the orally administered medication due
to the water reaching the medical-agent-containing layer. In such cases, the
taste, smell, and the liks of the medical agents cannot be masked sufficiently
even if some of the above-mentioned masking agents are contained. For the
purpose of protecting the medical agents in the medical-agent-containing
layer from water and of preventing the medical agents from seeping out of the
orally administered medication, it is thus preferred that poorly water-soluble
polymers be contained in the medical-agent-containing layer as its base
substances. The use of the poorly water-soluble polymers leads to more
effective masking of the taste, smell, and the like of the medical agents.
[0073]

In this case, it is preferred that intermediate layers including
polyvinylpyrrolidone be provided between the gel forming layers and the
medical-agent-containing layer in order to increase the gel strength when the
gel forming layers swell in regponse to water. The reason is that the water-
swellable gel forming agents contained in the gel forming layers interact with

the pyrrolidone contained in the intermediate layers, enabling formation of a
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A famotidine of 2.5 g (gastric ulcer nmedieation), which serves as a
medi cal agent, and a titaniumoxide of 0.6 g (trade name "Ti paque
CR-50," Ishihara Sangyo Kaisha, Ltd.), which serves as a base
substance, were added to a purified water of 53.7 g and sufficiently
di spersed therein with the use of a honopgeni zer. Next, a

pol yvi nyl pyrrolidone of 13.8 g (trade name "Plasdone K-90," ISP Japan
Ltd.), which also serves as a base substance, was added to the

sol ution w_th . . ution,stirred and was conpletely dissolved by
stirring t eelbﬁggli]gﬁ%%%%}lggggbout hal f an hour. Then, the solution was

cool ed to r[gpomu}enperature, a concentrated glycerin of 4 g (trade
nanme "concentrated ]g:)lryceri n according to the Japanese Pharnacopoei a, "
Asahi Denka Co., Pbewdy wareissddolepofyanerspihishicah berconhimihddirstdeut i on,

and the sol ut. was stirred for m nut es, therehy conpleting
coating | ilaﬁﬁﬁlﬂgf %%GQ%WQHF%B}I@&PY%}QQ%IW&P&?F‘HF#@I‘IW@W. d| oBsmpplesyof

gel | Tor m nae ol ek BIBc M Fbrs inude: 09N Py T QRUOD s At esR) ' "
Wi th the userotypaopsinakileadedinlan; caoyeiclinhen ayiiispiihial ate (PET)

base fil menbossed by a gi ven met hod (the filmhad concave portions
so that t Heethyinetinlgse phitbalate factytelluseacedludBecaetade phtiiadateed) . The

coating liguid for | . form | ayer s then.dri.ed at 80 degrees

Cel si us f&%y%"_’?ﬁ“ﬁﬁ’flgﬁ?el 1 ?ﬁw@w S%{i@ﬁ%@ﬁﬁ}ﬁ%me&a formi ng
R e
medi cal - ageptlyment @ethiaprylayemethyl (meth)acAflbes copoBidigettiyqui d for the

medi cal - agent -.cont ai ni ng | agr was suffici e&tll K def oaned, it was
appl i ed ev@&EYagryiriearyaethylammegivmpaioride nathiacugetetopalyragspl i cat or

wourd bor SRS AGMIE R IRk R AR Rt R i B g’ V' "
medi cal - agepily SRt @l dthie:rya¥e etMATHIASE shhRie 86p BB HBRInIaLSERHS

for 5 mnutes, thus formng the nedical -agent-containing1ayer. Thus,
two of a dirtbylamzmpacetatee pblyminydreetabashellad mndtthe liel Dmerirngodeayer

g e Ehe ok P o B R P " f A5 SRRELd B e v

_obt ai ned, "fYGIBPSrances can be seleCled oruse.  Itis preferred to use polyvingl
alcohol alone or use other poozly water-soluble polymers in addition to the
polyvinyl alcohol. Since the polyvinyl alcohol, as stated above, effectively
masks the taste, smell, and the like of medical agents, its use in the medical-
agent-containing layer 11 effectively prevents the medical agents in the
medical-agent-containing layer 11 from seeping out of the orally administered
medication 1 and also enables effective masking of the taste, smell, and the
like of medical agents contained in the medical-agent-containing layer 11.

[0075]

The amount of the poorly water-soluble polymers contained in the
medical-agent-containing layer 11 is commonly 10% or higher by mass of the
medical-agent-containing layer 11, preferably 15% or higher by mass, and
more preferably 20 % or higher by mass. When the amount of the poorly
water-soluble polymers contained in the medical-agent-containing layer 11 is

in those ranges, medical agent seepages from the orally administered
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The two sheets obtained as descri bed above conprising the | am nated
base film the gel formng |ayer, and the nedi cal -agent-contai ni ng

| ayer in the described order were then thermally joined together with
t heir nedi cal -agent-containing |ayers facing each other by pressing
themat 1 kg-f/cnm2 for 1 second in a 100-degrees-Cel sius environnent.
After the enbossed PET base filns were detached fromthe gel formng
| ayers, a 15- mm) die was used to shape an orally admi nistered

medi cat i orRgigrHen tlran hengfestiwalyqueveriedi nghe appey efdfhe ggemmt of
cont ai ni ng.l ayer | f W ng 5l ayer and. havi conve ortions.an the
surfaces o et@é’gll&tﬁ%%ﬁgu%ee ol h%ﬁ‘ﬁ’%ﬁ?@ﬁ?%%%ﬂc%a%% YA BRS
were for Rehe RS HabRAN:8 : ihi )

transfer pgg?’a%gxanpl e 2] [0096] w%ugglakﬂﬁg?g?Iﬁvhgg%&n%g?%fgle%gem
medi cat i orcondentrfeofl@dtmasds.i nFarhiesteame, whemete minimxanphedidaleateapt

that base filnms were usegd that had such_an enmbossed pattern as woul d
al | ow t he BRI B¢ preshealagsRb confapping laysy 1348 0.03gnasshetbeomped on

the entiraq.sur I ) i he t hi ss. of, each
of the. el FbrhE oftehPSr A nccBh iy SUBISH R AR om
[ Exanpl e 3){0D@6P7] An orally adm nistered nedi cati on was

manuf actured in the same manner as Exanple 1 except that base filns

were used that hébe mechcamgentrousainipaiayerilasanouladats swbabe convex
FATEISE TR ENIRED, SN WY R SRR L DA
i ncl udi ng shhihié BAYERerB % hEARBHNREHhE PRl WP IRALR ot mERE M Binddles
of the watexr-soluble polymers include: polyvinylpyrrolidone; vinyl acetate-
vinylpyrrolidone copolymer; polyethylene glycol; hydroxypropyl cellulose;
hydroxypropy! methylcellulose; pullulan, xanthan gum; gum arabic; starch;
gelatin; dextrin; dextran; and the like. The amount of the water-soluble
polymers contained in the medical-agent-containing layer 11 is commonly
- 50% or less by mass of the medical-agent-containing layer 11, preferably, 30%
or less by mass, and more preferably 20% or less by mass. The lower limit of
the content of the water-soluble polymers is zero.
[0077]

When the medical-agent-containing layer 11 includes poorly water-
soluble polymers, preferred intermediate layers are those including
polyvinylpyrrolidone, as stated above. The intermediate layers may include
only polyvinylpyrrolidone or may also include base substances that maintain
the polyvinylpyrrolidone in the intermediate layers in a desired state. The
amount of the polyvinylpyrrolidone in the intermediate layers is commonly
10% or higher by mass of the intermediate layers, preferably 20% or higher
by mass, and more preferably 40% or higher by mass. The K-value of the
polyvinylpyrrolidone contained in the intermediate layers is preferably 90 or

higher although a K-value of more than 30 suffices to form a gel with enough
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[ 0098] An orally adm ni stered nedi cati on was manufactured in
the sane manner as Exanple 1 except that flat PET base filnms with no
enbossed pattern were used. [0099] (Evaluation of the adherability of
the orally adm ni stered nedications with respect to the oral nucous
menbr ane) The orally adm ni stered nedi cati ons manufactured in
Exanples 1 to 3 and Conparative Exanple 1 were adm nistered to five
human subj ects without water so that the nedications could easily
touch the SHPEER] aws of the subjects, and the adherability of the
orally adm Bb?%?r ed nedications with respect to the upper jaws was
eval uat ed lgase on the followi ng five-point scale. The result is
shown in Tabl e 1The thicknessbf ahNftc@iicdife MMRSHBLACE tOBO L RERAA! | Y
adm ni stered nedi cati on was attached to the upper jaw and coul d not
be det achedefeirally dege 10 to 50 pm. 21f thaéhisbnésde imthaskeanged, e orally
adm ni stered .nedi cati on was partially attached o the upper jaw, and
The. at { acAGTIBGLPCAMETERIOM b Ean e AR+ TRl Ease. 3
Al though opgogay face of the orally adm nistered medication was
partially attached to the upper jaw, the subject could detach the
attached porti orEgésdflthe wbbie-githitRatd srdlbngdeidsrredtedidagia t he
medi cat i on. . 4. Al though one surface of the orally
adnmi ni st ePeePrAiNg todhp dnvemiiorpaeyivaglinge adhesireltvers vhishuppdiffprant t he
attached ROLt LRNad&e!infifndithis et Mha' Na S 5 eSO WAL AN TS
' adhesives contained in the adhesive layers are not particularly limited as

long as they are pharmaceutically permissible ones. Adhesives that exert

their adhesive properties when used with solvent contained in the adhesives

are: for exaraple, carboxyvinyl polymers; polyacrylic acid and its

pharmaceutically permissible nontoxic salts such as sodium polyacrylate and

the like; acrylic acid copolymers and their pharmaceutically permissible salts;

~~= hydrophilic cellulose ‘derivatives such as carboxymethyl cellulose, sodium salt, =" =~

and the like; pullulan; povidone; gum karaya; pectin; xanthan gum;
tragacanth; alginic acid; gum arabic; acid polysaccharides, their derivatives,
or their pharmaceutically permissible salts; and the like. One or more of
those substances can be selected for use. Further, adhesives that exert their
adhesive properties when heated (thermal adhesives) include: for example,
vinyl acetate; homopolymers such as polyvinylpyrrolidone and the like; vinyl
acetate-vinylpyrrolidone copolymer; and the like. One or more of those
substances can also be selected for use.
[0080]

The thickness of the adhesive layer can be adjusted as desired within
the thickness range in which the orally administered medication can be
administered orally. The thickness is preferably from 1 to 50 pm and more

preferably from 10 to 30 um. A thickness of the adhesive layer of less than 1
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5: The subject could take the orally adm nistered medication quickly
wi t hout the nedication attached to the upper jaw. [0100] [Table 1]
Enbossed pattern Sub- ject 1 Sub- ject 2

pm may result in adhesion failure. On the other hand, a thickness of more
than 50 pm may hinder the swelling of the gel forming layers that occurs in
response to saliva and the like during intake of the orally administered
medication and at the same time may cause intake discomfort when the
adhesives contained in the adhesive layer are not soluble in water.

[0081]

A manufacturing method for the orally administered medication 1 is
discussed below.

[oos2]

First, coating liquids for the gel forming layers 12 and 13 and the
medical-agent-containing layer 11 are prepared. Next, the coating liquid for
the gel forming layers is applied onto a base film, and then dried. The base
film is provided with concave portions so that desired convex portions can be

formed on the surface of the gel forming layer 12 of the orally administered

gel forming layer having desired convex portions formed on its surface can be
obtained. For example, the use of a base film having on its surface an
embossed pattern that has the reversed concave-convex relationship between
the concave and convex portions of FIGS. 2A and 2B enables easy formation
of convex portions on the order of micrometers. After another gel forming
layer is formed, the coating liquid for the medical-agent-containing layer 11 is
applied onto the surface of each gel forming layer (the surface is opposite the
surface on which the convex portions of the gel forming layer are formed) and
then dried to form medical-agent-containing layers 11. The resultant two
laminate bodies each of which has the laminated medical-agent-containing
layer/ gel forming layer/base film in the described order, are glued and
pressed together with the medical-agent-containing layers 11 facing each
other. Thereafter, the base films are peeled and removed, and the rest is cut

into a particular shape, thereby forming the orally administered medication 1.
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Sub- ject 3 Sub- ject 4 Sub- ject 5 Ave- rage Exanple:1l FIG 2

The thus-formed orally administered medication 1 has convex portions on
both of its surfaces. It should be noted that the base films may be left until
dosage without removing.

The above method applies when convex portions are formed on both
the surfaces of the orally administered medication 1. When convex portions
need only be formed on either of the surfaces of the orally administered
medication 1, a flat base film can be used as the base film for the side on
which convex portions are not formed.

[0083]

The base films with the concave portions can be manufactured by
applying embossing or the like to form concave portions on plastic base films
comprising: polyester such as polyethylene texrephthalate, polyethylene
naphthalate, and the like; polyolefin such as polypropylene,
polymethylpentene, and the like; or thermoplastic resin such as
polycarbonate and the like. 1 necessary, at least either of the surfaces ofa

‘base film can be subjected to pecling.
[0084]

In the above manufacturing method, convex portions are formed on
the orally administered medication 1 with the use of the base films with
concave portions. Alternatively, compression molding oxr partial coating can
be employed to form convex portions in a desired pattern.

[0085]

When the surfaces of the water-swellable gel forming layers 12 and
13 are to be coated with polyvalent metal compounds, a solution containing
polyvalent metal compounds that can generate polyvalent metal ions (the
solvent is, for example, purified water, ethanol, or the like) is applied or
sprayed onto base films that have concave and convex portions for the
purpose of forming desired convex portions, and then dried. Thereafier, the

coating liquid for the water-swellable gel forming layers is applied or sprayed

35



4 3343 3.4 Exanple 2 FIG 345 @

onto the polyvalent metal compound coatings, and the films are then dried,
thereby forming the water-swellable gel forming layers 12 and 13.
Alternatively, the surfaces of the water-swellable gel forming layers 12 and 13
can be coated with polyvalent metal compounds by applying or spraying a
solution containing polyvalent metal compounds that can generate polyvalent
metal ions onto the surfaces of the water-swellable gel forming layers 12 and
13, and then drying. The above-mentioned solutions can contain water-
soluble polymers, examples of which include: the film-forming agents listed
above, the base substances of the medical-agent-containing layer 11 listed
above, and the like.
[0086]

With reference now to FIG. 8, an orally administered medication

according to the second embodiment of the invention is deseribed below. The

orally administered medication 2 of FIG. 6 includes a first gel forming layer

which is smaller than the first and second gel forming layers 21 and 22. The
orally administered medication 2 is formed by sandwiching the medical-
agent-containing layer between the gel forming layers and by joining the gel
forming layers at their peripheral edges so that the medical-agent-containing
layer 23 is covered with the first and second gel forming layers 21 and 22.
In this case, too, a surface 24 of each gel forming layer is provided with
convex portions so that the contact area of the orally administered medication
2 with the oral mucous membrane of the patient can be reduced. Preferably,
the convex portions are formed in such patterns as shown in FIGS. 2A to 5.
[0087]

The orally administered medication 2 is preferably formed from the
same substances as those of the aforementioned orally administered
medication 1 and can include intermediate layers and adhesive layexs.

[0088]
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545 4.6 Exanple 3 FIG 55 455 2

According to a method for manufacturing the second orally
administered medication 2 of the invention, coating liquids for the first and
second gel forming layers 21 and 22 and the medical-agent-containing layer
23 are prepared first. Next, the coating liquid for the first gel forming layer
21 is applied onto a first base film having concave portions so that desired
convex portions can be formed on the surface 24 of the first gel forming layer
21, and then dried to form the first gel forming layer having convex portions
on its surface. Thereafter, the coating liquid for the medical-agent-
containing layer 23 is printed onto the first gel forming layer 21 by a known
method such as screen printing or the like such that the medical-agent-
containing layer 23 is formed smaller than the fixrst gel forming layer 21, and
then dried to form the medical-agent-containing layer 28. Meanwhile, the
coating liquid for the second gel forming layer 22 is applied onto a second
base film having concave portions so that desived convex portions can be
formed on the surface 24 of the second gel forming layer 22, and then dried to
form the second gel forming layer having convex portions on its surface.
Next, the peripheral edges of the first and second gel forming layers 21 and
22 are joined together, thus forming the orally administered medication 2.
Methods for joining the peripheral edges include: for example, (i) a method in
which the peripheral edge of the first gel forming layer 21 is wetted with
water to cause the peripheral edge to gelate, the second gel forming layer 22
is pressed onto the gelated peripheral edge, and then dried to joint; (1) a
method in which the peripheral edges of the first and second gel forming
layers 21 and 22 are directly joined together by thermal fusion bonding; and
(iil) a method in which an adhesive layer(s) is/are formed on either the first
gel forming layer 21 or the second gel forming layer 22 or both, and the gel
forming layers 21 and 22 are jointed by the adhesive layer(s).

The above method applies when convex portions are formed on both

the surfaces of the orally administered medication 2. When convex portions
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5 4.8 Conparative Exanple 1 Flat 1 1 C cl1 ccl 1.6

need only be formed on eithex of the surfaces of the orally administered
medication, a flat base film can be used as the first base film or the second
base film.

[0089]

An orally administered medication according to the third
embodiment of the invention is one with convex portions that is formed by
shaping the film-like orally administered medieation 1 into accordion folds.
In the case, the medication has a much smaller contact area because only the
accordion folds of the medication come into contact with the oral mucous
membrane. Thus, even if attached to the oral mucous membrane, the

medication can be detached with ease.

[Example 1]
[0090]

The invention lils‘digc‘ulss‘eld‘inr further detail below with illustration of
vauous éxanibieé; Note thatr the scope of the invention is not limited to
those examples.

[0091]
(1) Preparation of a coating liquid for a gel forming layer:

A calcium chloride of 0.3 g (trade name “calcium chloride H,” Tomita
Pharmaceutical Co., Ltd.) was added as a cross-linking agent to a purified
water of 300 g, and the water was stirred for dissolution of the calcium
chloride. Next, a polyacrylic acid of 11.3 g (trade name “Carbopol 974P”
Noveon, Inc.), which serves as a water-swellable gel forming agent, was
slowly added to the resultant solution with the solution stirred and was
dissolved by stirring. Then, a polyvinyl alcohol of 33.8 g (trade name
“Gohsenol EG-05T,” Nippon Synthetic Chemical Industry Co., Ltd), which
serves as a film-forming agent, was slowly added to the solution with the

solution stirred and was completely dissolved by stirring the solution for an
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Table 1 reveals that the orally adm ni stered nedi cati ons of Exanptes
1 to 3 with convex portions were high in | ow adherability with
respect to the oral nucous nenbrane and easy to swal |l ow even w t hout
water. In contrast, the orally adm nistered nedication of Conparative
Exanple 1 was found to be difficult to take because of its tendency
to be attached to the oral nucous nmenbrane. WHAT IS CLAIMED | S:

1. Afilmlike orally adm nistered nedication conprising at | east a

di cal - -.cont ai ping, | ir tion is f d
o] aes "R P B B e BTG B bl ©”
2. The or adiy. agtabsasieerdd sERAIHAhOOMd &13bM thmsRaRLESANg @ gel

formng | ayer as an outernost |ayer of the orally "adm nistered
medi cat i orconwhgrated glyrerivorfseg (wade hoamei“sofcontratedglytéen sud-ding tof

h | f ' I . 3. T | dmi.ni d di '
SAEIE AL —_ TR

h I g1 ], . : f .
Shepe o0 SR TG B RS S D8y ™

wher ei n tf&enﬂﬁéiﬂﬂi@tlﬁcdabi@lgqu&&lp@fetge@tbﬂrﬁng[’aﬁeli'.e range from10 to
5,000 pm 5. The orally adm ni stered nedi cati on of any one of

claims 1 t&0@92lasherein the convex portion is provided in the form of
a mul tiplig of convex portions..on at |east one surface.of the
orally aafPHieedraionbi it i or & medeing 5F aptpdimanest or ed
medi cation of any fﬂﬂ@ti@fnecdf@'.%_(%a%tﬁc%ice%cﬁée&i@ewhich serves as a

i NC a ne

ngdi cal - agent -contai ni ng | ayer udes I cal “‘agent and a base

subst ance medical agent, and a titanium oxide of 0.6 g (trade name “Tipaque CR-50,”
Ishihara Sangyo Kaisha, Ltd.), which serves as a base substance, were added
to a purified water of 53.7 g and sufficiently dispersed therein with the use of
a homogenizer. Next, a polyvinylpyrrolidone of 18.8 g (trade name “Plasdone
K-90,” ISP Japan Ltd.), which also serves as a base substance, was added to

...the solution with the solution stired and was completely dissolved by stirring
the solution for about half an hour. Then, the solution was cooled to room
temperature, a concentrated glycerin of 4 g (trade name “concentrated
glycerin according to the Japanese Pharmacopoeia,” Asahi Denka Co., Litd.)
was added as a plasticizer to the solution, and the solution was stirred for 5
minutes, thereby completing coating liquid for the medical-agent-containing
layer.

[0093]

(3) Formation of a gel forming layer:

After coating liquid for the gel forming layer was sufficiently
defoamed, it was applied evenly with the use of an applicator on a
polyethylene-terephthalate (PET) base film embossed by a given method (the
film had concave portions so that the convex portions of FIGS. 2A and 2B
could be formed). The coating liquid for gel forming layer was then dried at

80 degrees Celsius for 5 minutes, thus forming the water-swellable gel
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7. The orally adm nistered nedication of any one of clains 1 to 6,
wherein the thickness of the nedical -agent-containing layer is in the
range from0.1 to 1,000 pm 8. The orally adm nistered

medi cati on of any one of clains 2 to 7, wherein the gel form ng | ayer
i ncludes a water-swellable gel form ng agent and a filmform ng

agent . 9. The orally adm ni stered nedi cati on of any one of
clains 2 to 8, wherein the thickness of the gel formng | ayer

L0 50 R SR B ORI KBk SRR o 2

admi ni st er@eveR @bridsOfas QBRI sing the steps of applying a
coating liquid, for a gel formng |layer onto a base film having a
concave porlODSﬂ]formed t hereon and dryi ng; appl ying a coating

liquid for nmedi cal - agent.-.cqnt ai ning lLayer onto the gel form ng

| ayer and (éfgf’ﬂﬁ?m?“ﬁBSQW%&@HF'Q?H?%%EE 1864y havi ng the | ani nat ed
medi cal - agent -co W ) ) : Ll m.i.n the
descri bed order; Rh Bb%%@%ﬁ%ﬁo%gﬁ% Lv%ﬁggfa [l? ﬁéeﬁ %%4%121@% e%lafg%%g}agnd

j 0i ni ng anmhfficiensiydefdagnd, ftovadeppied &wly ah €l BAICbARIHOBSEPRIthWHED
t he nedi cal -agent-containing |ayers thereof facing each other; and
renovi ng t4se %asapmlicator arise gapiwias adiustedstuch phat thepoetiog emmungd

e O e T R SO
compr | Si NGnédiBalSd RRS-cBhéaining layer was then dried at 80 degrees Celsius for 5
t minutes, thus forming the medical-agent-containing layer. Thus, two of a
sheet having the laminated base film, the gel forming layer, and the medical-
agent-containing layer in the described order was obtained.
[0095]

The two sheets obtained as described above comprising the
 laminated base film, the gel forming layer, and the medical-agent; containing
layer in the described order were then thermally joined together with their

medical-agent-containing layers facing each other by pressing them at 1
kgffem? for 1 second in a 100-degrees-Celsius environment. After the
embossed PET base films were detached from the gel forming layers, a 15-
mm¢ die was used to shape an orally administered medication having the
laminated gel forming layer/medical-agent containing layer/ gel forming layer
and having convex portions on the surfaces of the outermost gel forming
layers, which convex portions were formed by the embossed patterns of the
base films being transferred.

[Example 2]

[0096]

An orally administered medication was manufactured in the same

manner as Example 1 except that base films were used that had such an

embossed pattern as would allow the convex portions shown in FIGS. 3a and
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applying a coating liquid for a first gel formng |layer onto a first
base filmhaving a concave portion fornmed thereon and drying to form
the first gel formng | ayer; printing a coating liquid for a
medi cal - agent-contai ning |layer onto the first gel form ng |ayer and
drying to formthe nedical -agent-containing |ayer that is smaller
than the first gel formng | ayer; applying a coating |iquid
for a second gel formng | ayer onto a second base filmhaving a

concave pogg lt(? Be ?(%Eﬂ’g%fjoﬁ hl%regﬁzﬂ 8%@19&% %f ﬁﬁa eée? félo dlgl]gilgﬁqa%ecgﬂg | ?gt and

formng | ayer
S eg"“d gel thfiﬂsfrmsﬁl of éa%eifshé g@lefoﬂﬁiné &yfaﬁyﬂihldmn@ft@bbﬂv@%mﬁbﬁé fagd
medi cati on.

80 pm.
[Example 3]
[0097]

An orally administered medication was manufactured in the same
manner as Example 1 except that base films were used that had such an
embossed pattern as would allow the convex portions of FIG. 5 to be formed
on the entire surface of the gel forming layers. The thickness of each of the
gel forming layers including its convex portions was 205 pm.

[ Comparative Example 1]
[0098]

An orally administered medication was manufactured in the same
manner as Bxample 1 except that flat PET base films with no embossed
pattern were used

~ {o099]
(Evaluation of the adherability of the orally administered medications with
respect to the oral mucous membrane)

The orally administered medications manufactured in Examples 1 to
3 and Comparative Example 1 were administered to five human subjects
without water so that the medications could easily touch the upper jaws of
the subjects, and the adherability of the orally administered medications with
respect to the upper jaws was evaluated based on the following five-point
scale. The result is shown in Table 1.

1: The entire one surface of the orally administered medication was
attached to the upper jaw and could not be detached with ease.

2: One surface of the orally administered medication was partially
attached to the upper jaw, and the attached portion could not be detached

with ease,
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3: Aithough one surface of the orally administered medication was
partially attached to the upper jaw, the subject could detach the attached
portion easily with subject’s tongue and could take the medication.

4: Although one surface of the orally administered medication was
partially attached to the upper jaw, the attached portion fell off quickly and
the subject could take the medication.

5: The subject could take the orally administered medication quickly

without the medication attached to the upper jaw.

[0100]
{Table 1]
Embossed | Sub- Sub- Sub- Sub- Sub- Ave-
pattern ject 1 ject 2 ject 3 ject 4 ject B rage
Example 1 FIG. 2 4 3 3 4 3 3.4
Example 2 FIG. 3 4 5 5 4 5 4.6
| Example 3 FIG5 | & 4 5 5 5 4.8
Comparative Flat 1 1 2 2 2 1.6
Example 1
[0101]

Table 1 reveals that the orally administered medications of
Examples 1 to 3 with convex portions were high in low adherability with
respect fo the oral mucous membrane and easy to swallow even without
water. In contrast, the orally administered medication of Comparative
Example 1 was found to be difficult to take because of its tendency to be

attached to the oral mucous membrane.
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WHAT IS CLAIMED IS:

1. Afilm-kke orally administered medication comprising at least a
medical-agent-containing layer, wherein a convex portion is formed on at
least one surface of the orally administered medication.

2. The orally administered medication of claim 1, comprising a gel
forming layer as an outermost layer of the orally administered medication,
wherein the convex portion is formed on the surface of the gel forming layer.

3. The orally administered medication of claim 1 or 2, wherein the
convex portion has at least one type of shape selected from among tapers,
columns, hemispheres, and frustums.

4. The orally administered medication of any one of claims 1 to 3,
wherein the height of the convex portion is in the range from 10 to 5,000 um.

5. The orally administered medication of any one of claims 1 to 4,
wherein the convex portion is provided in the form of a multiplicity of convex
portions on at least one surface of the orally administered medication.
. 6 “Tl-le c;rally admmlsteled ﬁaé(.i-:-ic-ati(.)n of any one of claims 1 to 5,
wherein the medical-agent-containing layer includes a medical agent and a
base substance.

7. The orally administered medication of any one of claims 1 to 6,
wherein the thickness of the medical-agent-containing layer is in the range
from 0.1 to 1,000 nm.

8. The orally administered medication of any one of claims 2 to 7,
wherein the gel forming layer includes a water-swellable gel forming agent
and a film-forming agent.

9. The orally administered medication of any one of claims 2 to 8,
wherein the thickness of the gel forming layer including the thickness of the
convex portion is in the range from 20 to 6,000 um.

10. A method for manufacturing an orally administered medication,

comprising the steps of:
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applying a coating liquid for a gel forming layer onto a base film
having a concave portion formed thereon and drying;

applying a coating liquid for a medical-agent-containing layer onto
the gel forming layer and drying, thus forming a laminated body having the
laminated medical-agent-containing layer/ gel forming layer/ base film in the
described order;

preparing two of the laminated body and joining and pressuye-
bonding the two laminated bodies together with the medical-agent-containing
layers thereof facing each other; and

removing the base films and cutting the rest into a predetermined
shape to form the orally administered medication.

11. A method for manufacturing an orally administered medication,
comprising the steps of:

applying a coating liquid for a first gel forming layer onto a first base

film having a concave portion formed thereon and drying to fo:._'m the first gel

forming layer;

printing a coating liquid for a medical-agent-containing layer onto
the first gel forming layer and drying to form the medical-agent-containing
layer that is smaller than the first gel forming laye;

applying a coating liquid for a second gel forming layer onto a second
base film having a concave portion formed thereon and drying to form the
second gel forming layer; and

bonding peripheral edges of the first and second gel forming layers

together to form the orally administered medication.
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