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 commonly 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 nedications with plenty of water. Even if
they do so, sone of them may stiSPECIFICATION fficult to swall ow,
which may result in poor nedication conpliance. Wen solid

medi cations entail such swallowing difficulties, it is also |likely
that peopl e clog frigi-t IkEasHRAEY WOINITNIREEIGAD UNBH ARG AKPY M St ake
or that the solid nedications are attached to part of their esophagi,
resulting in formati on MVANBFACTAIRENG MIETHOOHHERMFGRrt . [ 0003]

[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 commonly take the form of solid
medications such as tablets, capsules, or the like. Because people have
difficulty in divectly swallowing such solid medications, they often have to
take the med:Lcatlons w1th plenty of watel Even 1f they do $0, some of them

mmay stl]l ﬁnd it dlfﬁcult to swallow Whlch 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
mistale or that the solid medications are attached to paxrt of their esophagi,
resulting in formation of esophageal tumoxrs on that paxt.
[0003]

Because especially the elderly and infants are more likely to
expevience difficulty in swallowing solid medications, the use ofjelly-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 hydrolyzed).

[0004]



Because especially the elderly and infants are nore likely to
experience difficulty in swallow ng solid nmedications, the use of
jellylike, 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 those that are easily hydrolyzed). [0004] 1 For
this reason, it hPe théerapsm posacbden pR6REs $o PRdiss alddeiRion8 ol i | M
(or sheets)_to enhance the stabjility_of their nedical agents (for
exanpl e, rdiEes (ppsipstad e exeansadhe stabiity shibeinmedicakagests Forprampde,

processed i ) i t .he. nmedi.catli can be
suppr essed.lja%egité yﬁé%gs],j otfagm}é’%%?rg\e/%ﬁ@,n?% ﬁn%eedtlgs;t%é’glgﬁﬁ mgé)sgﬁén%ﬂedi cal
agent s ( espgisatie/witepsentbhiatof hemptRBtohOcdiysl Rpysdssed.i MHiORads

medi cations and also allows for easy handling of /the nedications and

reduct i on itA IpRERETIERY IR Ber sbability of the npegtiea) oenis (gppptialiy those that

i nternatio | J .90 / 2 (1 t | | nek. 2 and
Fo 1) [ oaepRdth eI AR tA e p G 0e0 o Bl eRaSh BBl uBBY N
I nvention] df @kmkdications andfedetisicth padkakifigebemed medication is
taken, it nmay occasionally be attached to the oral_mucous nenbrane,

especi al |y that ofateneDempantlaiptanatiogal pietlicationpf@2R2/RTRBY refare
medi cati on 5 ARAL 1lzﬁddzeﬁl§§@ﬁgl. ﬂn th ease. [0006]

{
[Disclosure of the Invention]

[Problems to be Solved by the Invention]
[0005]
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‘aj;t_acl:ll_lgd, th:f gedicati-qr; cannot _bgldetachegl with ease.
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 thervefrom 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-ageni-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



In view of the above problem the invention thus ainms to provide
filmshaped orally adm ni stered nedi cati ons which are less likely to
be attached to the oral mucous nenbrane upon intake and can be easily
detached therefromeven if attached thereto and to provide a

manuf acturi ng nmethod therefor. [Means for Sol ving the Probl ens]

[ 0007] According to a first aspect of the present invention,
a filmlike orally adm ni stered nedi cati on conprises at |east a

mecl i cabagent - cont ai ni ng | ayer, wherein a convex portion is formed on
at | east oneembrdérecmabing the contakt arcadfitin Gty admimdicsat inoRicadibe
formation of,tge %ggvex portion allows the top surface of the convex
portion to 3 pbrcrernembrnecInierh Aererdingly, evsnslattachenite ane,

Ki th ] al | wnishered medication with
The oral miigocd hudheh itk dp alhi b2 MO S SRS Al | e
oral nucousambelletarbedutithngsé.nt ake, the orally adm ni stered

nmedi cati on i&gqfae detached with ease. [0008] Preferably, the
orally adm red nedi cation conprises a gel formng |ayer as an

out ernost | ayer . r 3. 0u [ i,cation,.. and convex
portion is forne 1(tze)fr‘\atﬂt 12’ tg%k) aﬁ%ﬁﬁegg?%g%t%nﬁﬁmpﬁ%ﬁgg? t he
oral Iy adnifninsingige:aednoatdraivst Byst ofthe Rrgd} adhbistelel thadie@ion, | i kel y
to be attachﬁd to the oral nucous nmenbrane. To avoid this, the convex
portion is2BrEAOHERK RBTticRAT ored opdhe pytace of fhe srldovaping laslert HEthy al | y

dmi ni st T iy o | "
meke the. 0P Athfaeka shARRAA oAl Mo RS HRUI SRR, hod 1o
the oral mattedsedierthe ard midadHembrane. TRAwAEEIAE tHe cddvex QORI

portion has at_ least one type of shape sel ected from anong tapers,
col urms, hBHEeiodacreasnthe entire srfaqorasee phihieyrallhadmuigaredof ¢ he
convex por tisQkgken] i1 f : 10, , DOO ferably, the
convex port iegn a:trgn’p%g%/l?ﬁcé%%@%ﬂ%eh%?%%nn? %)? esg" %1% Fﬂgg% Pg (ﬁf}ﬁgf convex
portions oadainibieast medieation leastikelfy tb be attaahd d/toatisvomil dhas

nmedi cati on.
membrane.

[0009]

Prefel'a}'aly, fﬁe con%r.ex ﬁorfion has é;t‘ least one 'tyl'IIJe 'of shapé select;d
from among tapers, colurans, 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 ym. 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]



[ 0010] According to the orally adm ni stered nedication of the
present invention, preferably the nedical -agent-containing |ayer ®

i ncludes a nedi cal agent and a base substance. Preferably, the

t hi ckness of the nedical -agentcontaining |layer is in the range from
0.1 to 1,000 inn. Preferably, the gel form ng includes a

wat er -swel | abl e gel form ng agent and, a filmform ng agent.
Preferably, the thickness of the gel formng | ayer including the

t hi ckness of the convex portion is in the range from20 to 6,000 pm
[0011] AR6ANfE fda beold 26HEH Of RBRREdend inchgion! £6RMkod for
invention, a nmethod for manufacturing an orally adni nistered

nmedi cat i on,meerpeivsas anwaly egainisteaghmpiisgtion compirises thecpiers dfor a

gel formng | aver _anto a.base fil avi ng_a._copcaye rtion forned
Pher eon andoaliina oAt UER] % L e P RiiRlal SRFEE Ve Ml hlhn 8" ™™
nmedi cal - agehce potic fmba YRéreon bad URAngelpplydhsh Reatindy Ryuiddsk £r yi ng,
thus formng a | am nated body having the | am nat ed

medi cal - agenedieadrgenteongainigamlayeyentothe aeldepmiag dayayasd dying thust he

descri bed qrder: i f L ani d..bady and j.oini d
br essur o baring REBRETRal Rapog e arAEh A8 AT e Pt B 2"
medi cal - agaRjerCe fstntihp tayedfRES Al & 80f ddsashdtthaas Drai iy tuty ¥ the

renovi ng the base fi|lnms and cutting the rest into a predeterm ned
shape to fdaminated bedy and igtning pod resgwrrehiinding the. twodem®ated bodies

According t hi I t 0 e t_inventi .a_nethad for
manuf act ur itﬁ%]e%lé VSV’ Itﬁ‘g&%g'}nca%géﬁe%rcgg{a%ﬁgé@ﬁ% ,3180 e 8§C}¥%gle]§t eps
of appl yi nGnd :6Mevingdhb bask B Oindeditihg thafdst (b & yieddtapained thepd
first base film....... havi ng a_concave portion formed thereon and
Lyi ng to f dép frehiheraraldy administered mgdicaljer: printing a coating |iquid
for a nedi C?bﬁ ent-containing |layer onto the first gel form ng |ayer
and drying to rmthe nedical -agentcontaining |ayer that is snaller
than the first geced:ding o0 thaydaspedpPst e DeeseRBinivagticn, ld @uilddifer a
second gel fornming |ayer onto_a, second base _film having a concave

portion formEwiagiariag ansnallyprdmiystesrd pedicatien sewprigegide stepsaing
| : d i i g | f . 1 3 l
tormng | apBra S PRl ANERR L OS Bl el b Sl B BEAINE S |

having a concave portion formed thereon and drying to form 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 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.



[Effect of the Invention] [00131 The orally adm nistered

medi cati on according to the first aspect of the invention is, even i¥
filmshaped, less likely to be attached to the oral nucous nenbrane
and can be easily detached therefromeven if attached thereto, which
| eads to better nedication conpliance. [0014] According to
the second and third aspects of the invention, 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

t heref rom eM®@1¢} attached thereto, and lead to better nedication

conpliance. [Brief Description of the Draw ngs] ,[0015] . . . FIG 1
is a cross-sectiot gqouiigﬁéﬁg}q gecopd %?‘f@?’éﬁ?egtﬁﬁifh%’?@;w%éfdﬁcap i on
accor di ng tgskit® dorp6vite @Rilly administersl G didAicR8 % 1dch AeQeANRIRL RS
illustrating the structure of convex portions according to a first
embodi ment  &itackhd e thef erahmchcans membrarcacan be eadily detahky tledafromst er ed

medi cat i on gentipaﬁ:téc%\ésr%ﬁeiar%%, and lead fo better medication compliance.

[Brief Description of the Drawings]
[0015]
FIG. 1is a cross-sectional schematic of an orally administered
medication according to the invention; ,
" FIGS. 2A and 2B are schematics illustrating 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 schematics illustrating the structure of convex

portions according to a second embodiment which ave 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 illusirating the structures of convex portions
according fo 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



FIGS. 3A and 33 are schematics illustrating the structure of convex
portions according to a second enbodi nent which are formed on an
surface of the orally adm ni stered nedi cation of the invention;

FIGS. 4A and 4B are schematics illustrating the structure of convex
portions according to a third enbodi nent which are fornmed on an
surface of the orally adm nistered nedication of the invention;

FIG 5 is a schematic illustrating the structures of convex portions

according to a fourth enbodi ment which are formed on an surface of
FI G

the orally adm ni stered nedi cation of the invention; and

6 iS a cross-secti é?lalge%f@hlai\twlagemf a second orally-adm ni stered
[ Description of Reference

rera) (8516 116 A GERRRTS: o et ot TonS ol
admi ni stered nmedi cat i Gfstkd] ﬁﬂﬁﬁéiiyglgent -containing |ayer

22 second gel forming layer

23 medical-agent'containing layer

24: surface 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 a single me;Iical-
jatgent- containing layer 11. The orally administered medication 1 ofthe

vt f.nvention may include a single medical-ag'énticontéiﬁiﬁg" 1a&er 11 01may o
include a multiplicity of medical-agentcontaining layers. In the latter case
different medica]-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 ox stacked via an adhestve layer.
Alternatively, those can be connected to one another in & direction
perpendicular to the stacking direction 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 & single medical-agent-
containing layer 11, which may consist of multiplicity of medical-agent-
containing layers 11, is preferably covered with o gel forming layer. Itis

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




12 gel formng layer 13 gel formng |layer 21 first gel formng | ayer
22 second gel formng layer 23: nedical -agent-containing |ayer 24:
surface of gel formng |ayer [Best Mdde for Carrying out the

| nventionj [00171 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 nmedi cal agent-contai ning |ayer 11. The orally adm nistered

nedi cati on 9n 8t yuper faep endilewemiage, respecideeln of thecgiegle medical-agent-

medi cal - agent - containing |ayer 11 or Jnclude..a mul.tipligity of
nedi cal - agegnb%"-t %lg%tggﬁ#l% 1% Sroél%elms‘i %g&lsé]?faé o ggé?dﬁﬂfnf’?eé?ém

nedi cal - agemkdiegné@il.ni Ofcd iaye S’ché&raflf%igélﬁttﬁ_é Batlbhd SERhtePBALEM

agents. Wen the orally adm nistered nedication 1 of the invention

i ncl udes a gRIFQIRERE kveys providedias dhe agermogdareat of the dralierdmiristerdsbse

may be medication swell in responsé to water such as saliva and the like and turn
into a gel, thus turning the orally administered medication into a dosage form
that has the appropriate size, shape, 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

wateuequued in those casesalemuch smallel thanthat 1equ11ed fmta.kmg |
solid medications such tablets, capsules, or the like. Further, 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 foxming 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



stacked directly on one another or stacked via an adhesive | ayer.

Al ternatively, those can be connected to one another in a direction
per pendi cular to the stacking direction to forma single

nmedi cal -agent- containing layer; in this case, too, the |layers can be
connected via the adhesive |ayer. [0019J At | east either the
upper face or |lower face of a single nedical-agentcontaining |ayer
I1, which may consist of a nultiplicity of nedical -agentcontaining

| ayers 11, is preferably covered with a gel formng layer. It is
particularly preferred to provide water-swellable gel formng | ayers
12 and 13 on the upper face and | ower face, respectively, of the
si ngl e nedi - AR t f
the orally Lg?ﬁia%i&??&efed neog?lgg'}:l %‘%ﬁ%l&e.&%%g' i'ﬂnjsasf)’g%&g Eéego%treaf%u@([:%v%@ of
t he pati entthetchevergiosiersyddchemisbetigalirdet conitag drey of thepnofisletthas t he

out er npst qugrs of .the raéﬂ!cg_adm'. it?xt ered nedication swell in

response t Py afminjgisrefomedication % R Er3LiTREcoRA ananzhang e omllye| |

thus ¢ ur ni ngudiicoka bhotiadishba tRIR MBS LA n kR 0rd lgsage form

that has the appropriate size, shape, elasticity, and viscosity for

swal | owi ng.mdhbeneteven ffatioshed claaretoakeidgiataeal [y tlndohed, ftier ed

nmedi cati on vm'%h‘(aatge. Even if the ﬁ%i ent_i.s an elderly ?erson or an
LptaRkt

infant, thd&y® hteﬁganlyoa : H@%@ﬂ@&%ﬁwﬁeﬁﬂ Sergely due
to reduced spinshghydib 2 AhalbY WM il ek etk SBdiG u&;&%&@&%ﬁjuck
in patient's trachea during 1ntake. It the patient ‘I's unable

secret e saldidyinisberad madication . t Mhisdatse becinsd thadnk és ged caacabhihel ayers

into a conplete gel .. the same effect can be achieved by having the

pat ot ¢ apEehatepsiste P S e AR GRP G1 RS eI

of water Olof e SRhHW et aiCirTBEItaRId WhleRNBALRE ubhRDEANGSR ipga{]n%ee

dosage. The amounts of water required in those cases are nuch shaller

t han that easjly deddchedrtherefionyewnl if ditaddiddheredms such tabl ets,

capsul es, om@&q i ke. Further, after the water- swell abl egel formng

| ayers prov as the outernost layers of the orally adm nistered

medi cation swel | Tha cbReORTHohOcHehHle aﬂg(‘sn}aﬁéﬁﬂn V3 u&%ech[al ke and
h e gel serves to

turn into a gel in the oral, cavity of e patient, t

mask the-t-§entest ees-oftharphex iwirtives wish shaod] asicoisgenbingitcasnel | s e

of the nedical t ont ai ned i he_nedi cal - agent - contai ni n

| ayer . [0058? s that a@%’\?é’?{m}fo@f"%’%gl Bpgt ¢ d at* ‘F’?é’é‘fle'éi"ﬁﬁg]re on
the surfacehafestdfchd@nvEopbitivas iRdede: 1peds; O heMidpaerspf the gel
forming layer 13. If the orally adm nistered nedication is slowin

gel ation, Pustumengod the ey Toe trwers malwdettones whesebases arectiteslar
renr . bPyBgai Bm % SO RECL A BeRo R S0 s oo
the gel ati eslupiecatde sutsbtaraks chhen fhloyad pdistRseehddB dirrRbion
less |ikel gre curved. The hemispheres include those that contain curved surfaces,
those that ave cut partially, and the like, The frustums include: truncated
pyramids; truncated cones whose bases are circular ox ellipsoidal; substantial
frustums; and also include not only those that are formed by truncating a
taper by a plane parallel to its base but those that are formed by truncating a
taper by a plane that is not parallel to its base.
[0022]
When 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



to be attached to the oral nucous nenbrane. Al so, because the

formati on of the convex portions decreases the direct contact area of
the surface of the orally adm ni stered nedication with the oral
mucous nenbrane, the orally adm nistered nmedi cati on can be detached
easily fromthe oral mucous nmenbrane even if attached thereto during
intake. In this case, it is preferred that the convex portions be
provi ded on both surfaces of the gel formng layers 12 and 13, which
serves as the outernost |layers of the orally adm nistered nedication
1. This is feosdlivecusietht hike evoudd heisis: folhasden tHe dulitacos af dhy osddlii ni st er ed
medi cati on be| ng at ed to the oral mucous nmenbrane of the upper

j aw even i fadnpinistere F@%B%J%'t{oﬁ lei tHhas makerethg sralfadriasisted medigaiidre
easily det 2 eqg .t kO 1 The convex
ort i ons can RarAREIENORIRIER e R AR b P ot et

ar eas, of t h@ndoivwexd perdidating Iwnthnbhie: sl ﬁuﬁa@héd frefibthaResl hbcom@n -
be a shape th aII pI ane contact or point contact. For exanple,

possi bl e sH3{FREraFe Wé@?" pBse diahedn cThagatore, aberpé,efe@@riaﬁﬁ@m
h h { wh
e o

subst ant i aladminatardé me'ﬂl"tatloﬂ llunmae mﬂtlpﬂﬁtﬁdfbsﬁ%ﬁpoahoﬁ@dm% , for
are curved. The hem s i

exanpl e, col ums ose togp. faces heres i ncl ude
t hose t hat P&%‘ﬁfl%‘?%]r 9’@8‘5 é’@ﬁﬁﬁl@‘sln%lﬁﬁé ‘ioha@ttalrve dnt %pammqhmg and

the liKke. it of! sy t nes
whose basee}:ﬂé;]rﬂelﬂc rcu grcg&?)‘%&g:‘%itllgf)%sbl dea%p%ges[%ert? %rusﬁoﬁg g

al so i ncl udet coote dmd irbttasatdchatithathe oflﬂm‘rmﬂzubyndmhmﬁa,tﬂuﬁg;uﬁuﬁ@@@r by
a pl ane parglll to its &gse b t those that are forned by truncating
a taper by Sa YR aMe peths 152 g Raths gpeppesam adequapouatey supply
Wien onl Y aie At em PRkt AR the gPLAY dg& Qe1ebldd #egpbbages of the
orally adm ni'stered medi cation % exc at “convex portion are
likely to admstmwi medicatxbnm athadhhé tothad omhmuumsrmaﬂnbm, itleanbbat
case, flow g for aI| )@ﬁgthellkev\old not be formed on the
surf aces ofl ec}ﬁ”ﬁﬁ?f“ i ?1%99 &refared &t fodarm a erarisnyRReEtt he
orally ad ”béﬂv%&%ﬁﬁ:@oﬂﬁﬂ'a@%rpﬁm}oé Qﬁﬁzagﬁehﬁﬁpbﬁu chQf ‘;I?ec&n%x vat er
supphy—As~a result, ‘the orally a [

easi |y det nettmasts, dm axampde, @k the ooles ofieribometeref F}&S e | aw once

att ached. efore, referred to for licity of convex
portions oﬁ'ﬂ’tS t%ﬁ’telﬂ?rée%%ﬁaf“g%l@%O QODYW%DQ}F’QP"R‘P"E’G ?@%ﬂ%d’fcatl on
1. The mul &gy doﬁbéﬂ?efmﬁ@ay%vmﬁ FRES 2040 f}aﬁws%@@;ﬂmff&@ oPEATP! €,

linearly or in a pol ka-dot pattern. By thus providing t
mul ti pl i ci¢yavek pexsionete Cpmletm@rmptatcnmﬁpéieesalheum rmé;rhlaa@envmms

poriti ons do not. cone i rect, cont with th

menbr ane, ?Etlc‘ﬁt{hleé’ﬁ?’r‘?éf g%cglaf%"fftﬁ %ﬁ' aﬁiémmlaﬁ%l?g D%%a’?axy’énf"?’lgbvﬂﬁ’at hs
secure an Q@gauabes mhﬁaﬁyﬁmnyaﬁe%hﬁ@h@%f)a faRdnbacitd hakadifip
gelation. As a result, even if the orally adm nistered nedication is
att ached t@dﬂewmabhsmuemmrﬁxedm captbecenubé. dBhw; bech ifithe easily.
Especial ly_ p rred is,to.forma t er f convex portions in
a given m%ﬁagl Seﬁ?%ﬂ?df%t’\%ﬁ%%{tﬁcj’@ﬂ t81t EB’r?Q’é&mﬁ el s,
for exanpl@&n M‘dét&élxeﬁrvﬁ@l& efde. ML LAIRIR! BecafiddFhe s%ffaké)aéa'olfk&bﬁ rate
preferred exanpl es of convex portions formed. The formation of such
convex porQllaBmgldasmmm madldﬁtmm@éasee, the gtladien tirhe carole shmfened, of
each convex rti.on me_in n W th t cous

menbr ane. rﬂl%keé&@ g HEelsomedtathed ek Bragsy

adm ni sterﬁgmlm@gzgecatl on with the oral mucous membrane is smallier than
that of a flat, sheet-like nedication, and flow paths for saliva and
the |ike cdf083] secured. Thus, even if the orall y admi ni st ered

medication is at kﬁf@eﬁx d ﬁﬁglg £oaexp ain tﬁes s%@g Ie?conve;!c'i)oﬁ:%?lsbe

stered nedi cation -1 may not be - - -



FIGS. 2A and 2B are to explain the shapes of convex portions
according to a first enbodinent. FIG 2A is a partially enlarged view
of the gel formng layer 12 on which are forned the nultiplicity of
convex portions according to the first enbodinent; and FIG 2B is its
cross sectional view. The convex portions according to the first
enbodi nent are truncated pyram ds whose bases are square in shape,
and the top surfaces of the truncated pyram ds cone into contact with
the oral nucous nmenbrane. The size of each of the convex portions of
the first eebudingiota SisbambpdinfenGS. FIEA 24nid aa@uriisllsedargedatiow bhihe

Cop Sauar o ebreeas layes T STRANGh 1% me e mEoh 0ot GBerr pEoBhsc

and the topcastalRo® the 38 siBodkBA4knd PIG, 2B isHBESB:LRBMENaIRYY.| ONS
according to the Tirst enbodi nent can be fornmed in a regular pattern

over the erfhercongen parbionshccoiingtd thiedinst emgbodiyent 42 twnnsated r andom

oGS, 2 AVERRIRT RS oy Ao Pl AL HHe 26 NSO R PR thp e
arranged atiy i@t DyrAh8lY@nte indd8%RAct with the orkl ﬁﬁcon%%@:ﬂgr%é. afgel 0

expl ain the shapes of convex portions according to a secon
embodi ment sigeloGeadyofithe gopmkiporifidng of bhefivgs embodimett shiven ge FIES8r 24 ng
| ayer 12 on rped two, or_ mare of the ¢ nvex4g$rtipns

ich f
accor di ng 8% els§§élgﬂba%e ) GERTRIG OnesFide B ¥ sapre Rasels 4a() yuylone,

sectional heWde 0Fes GONVREr b QNS 188 H& BhBaxddOihk MRiR eRkken the
emhodi nent _are al so truncated pyram ds whose bases are square in

shape, and beeeandphestopcucieee i8f30tire. t r uncat ed pyrani ds canme into
cont act mﬁt?(#ﬂﬂ oral mucous nenbrane. The size of each of the convex
portions of 9 e “'second enbodi rent shown in FIGS. 3A and 33 is such

that, for exanpl @he@@@)lﬁrbﬂ?oﬁfon!sfaﬁcoiﬂlﬁlﬁrtﬁ tREESefbB@ndichAMY, One
side of its top square surface is 100 pmlong, and the height between

t he base aftrmeddneoisgsiar patiern svesahe antizooréire of the gel foTménelayenidx
portions agecqrdi. 0 .segpnd enbhodi pent_.can SO forned in a
B 81 A8 padBn TR PP B ek He e P o e Ty or o

regul ar pattern-over entire’s C

in a randogbRaidsehbwn ThEI@ReZRhAS YBI9 b baid i@rviEah LRy dnobx bAoA AYEX
porti-ons -shown in FIGS.- 3A-and 3B is-a-grid. in whichthe convex- -
portions aPErangpdab ) wh inBpAlsi nt er val s.

[0025]

FIGS. 3A and 3B are to explain the shapes of convex portions
according to a second embodiment. FIG. 8Ais a partially enlarged view of
the gel forming layer 12 on which are formed two or 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
menbrane. 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 um
long, and the height between the base and the top surface is 66 um.

{0026}
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[ 0021 FIGS. 4A and 4B are to explain the shapes of convex
portions according to a third enbodinent. FIG 4A is 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 third enbodi nent, and
FIG 4B is its cross-sectional view The convex portions according to
the third enbodi ment are truncated cones, and the top surfaces of the
truncated cones cone into contact wwth the oral nucous nenbrane. The
si ze of each of the convex portions of the third enbodi ment shown in
FI GS. 4A and 4B i'Bhesachnenaortidasraceccding o, the becond ambpéimeitt chh slsbase
is 1,750 p he di ameter of jts top,surface i,s 1,000 _and. t he

ot ght 1 s P40 e RALleB oY O RSt ur s Ch e il e ra e
regul ar patgh@k B 18M&5m HAGeSNt IR e’idéﬁ:{p@&% fofmdthe [Beterh QF P Gnkayer or

in a random pattern. The exenplary formation pattern of the convex
portions showonsehewasn PIESadd andBE is aegrithiackisick thepetmvex nortjode 28]

Furt her, as‘$h0m€ Q% ;he.%oanx portions of FIG 5 according to a
fourth embSaFaRBAL 2° (BINLIYSTAS ons of two or nore types (three types
in FIG 5) ¢ampAe formed on the surface of the gel formng layer 12.

The convex portions of FIG 5 include the ones of the third
enbodi ment shown FIGSFH&end4R anedo 4Bplain thechiepes ¢fyoavdaxdostiaped convex

ti whose . b t | 1 d- i d- d
Convex. por CRORGRTD el tiasaE et oGS i oAk e R el G
the truncaigrfpiaiTafde:STAREFhEBMEForROIH fwdbe ik bt (IRCLADEHD AioR@sS es

is such that, for exanple, its base is 1,500 gnx1, 150 pmin area, its
t op surfacec¢ozdipgto pxilgol embodiment.cand Blgd 4Bhieits kusisgisectionall 88wgm  The

size of ea of the tr.uncat ed- an ds shaped.,convex portions with
hombus- sndge doplge RS RS e R BaREREE e B Rl oo
pmx1, 680 gEhiAhétdposurtdcss éfQBe $Hircatl dofieseohRDiniXdont @@ vEi6A Lk kP, and

the height is 23 gm_ Those convex portions of the two types
(truncat ed opyeeasimgndhnape) Bwrsizh ffeach pfthesoytee: nostionroafdbe thibd of t he

hown 1 n_rrerSaar ol RIS 1RER Bh SRR R B T

random pat tigiietet dEPbase is 1,750 L, ehe dakhoter 4 B ELE& Bf1,d00gEONVEX
portions-are-in-the-range from10-to 5 600m-and nore preferably -in R
the range ApiAobeightip %@mngm Thase cerepzdosticnscanisdzo bt Hrmeding i s

i nvol ved ip j X ex oLt f than. 5,000 pm.in. hei ght
and that 1 eSS B o R} Bl O en 1967 A 1 e
nmekes the phnbe. afe exbmphey i fttemiothe @ntef portioas shdwien
portions nore likely to be attached to the oral mucous nenbrane.

Also, it i 5l@PctbpnedBisarchetkersshpalienorti ons such that there are 1
to ‘10, 000 Cﬂﬂﬁ%g portions per 100 mm2. Further, when the top surfaces
of convex portions are planar, the total area of the top surfaces of
the convex porti @asthef, dshhohlbithe kenwi gl oradfFIGss ateddingds aat i on
is preferably 0.01 to 30 % nore preferably 0.1 to 20 % of the
surface ar DargremhrdimerheoprmrRottipny of Bierr arae timevdthreshmes inELG ot al
area ab OVesy gyl BEbfom%&: oh @ﬂ,gg%}]facfe%\f%égél?oﬁgﬁ“ 'e?qg? nt‘ﬁ(% gorn%gx

medi cati onS can be obt al ned I ch™enstrés be r medi catron

conpl i ancepofti®ds8 0 FIG. 5 includéhBe bhécdfitds $hiod einbediment shown in FIGS.
nedical-agent-containing | ayer /11 can be adjusted as desired

accor di ng 6 andB pymeatedrryramidiskaned conyaRostientgvhpsehases aie

t hi ckness | | nedi i 1.0l I orally

Pr ef er abl y{&%u?%f C %@@E?@d:{ﬁ%@ %Ig#)éag%%w%%pggﬂ%&r%ﬁ&o?sg%%s%snglgnd
nmore pref efighbhbus-dhabbe r'Bingdzd 6fuAchQf tie 20Rkagdd pybedidishepddiialseess of
t he medi cal -agent-containing layer 11 is less than 0.1 gm _the

medi cal ageertions FEdntectangulaabpsesiseeh thathior pxgraplelits bawedg LOR t he

ot her handpm&k.ﬂ,e\lEO pm in area, its top surface is 750 pmx160 pm in area, and the

11



t hi ckness of the nedical -agent-containing layer 11 is nore than 1,000
um the patient may have difficulty in taking such a thick

medi cation. 10031] The thickness of each of the gel formng

| ayers 12 and 13 incl udi ng convex portions forned thereon is
preferably in the range from20 to 6,000 um and nore preferably in
the range from30 to 2,000 pm When the thickness is |less than 20 um
the orally adm nistered nedication 1 is less likely to change into a
dosage formthat has the appropriate size, shape, elasticity, and

Vi scosity theighswal$dwinngThinsien of eachtaf shotriasatpdinpranyidShoRPe RHWEE | s

nmore than 6,000 p., he, pat,i ent, . may .ha i ffdC ' | such a

thi ck medi é’alﬁtﬂ%ﬁg"l%éé‘é?b'%*haﬁea bAPRHS 3‘\19/‘?31 ?‘r?fé ot o B 29

nedi cal - agg tﬁﬂ{&ﬁég@ N8 ihayed, ikkopByrhfcls udsoomyl, 130lindh saagening, it
a

is preferrét t'he medi cal -agent-containing |ayer 11 al so_include
base subst shebsightist23eny cThesercanyaxapartippeofitbelreatyregsnpacatpd 4

desired state. Th di cal.;.agent ~cont ai.hi.ng 1 a - k@cl a
variety of PﬁﬁW@ﬁ%@e%&%ﬂﬁdgﬁrﬁﬁ@hggle&aﬁ %lgs g%ghéh:a'n ‘g@%&iﬂl
quantities tﬁgg{' nf'o%@%e%nf Sor¥eg fortfonk draGhr@iedlae$Bdwh on F@SE they can

adm nistered in large quantities (for exanple, a dose of 300 ng or
nore). Fur thdormddia anegibalpatigentr sbaraidmhpatieer 11 can incl ude

pl asticizeriq) attain its appropriate flexibility. [0033]

The gel for ‘51‘?3’1| ayers 12 and 13 include at |east water-swellable

subst ances, that pigferi@llahs heRihkabt the @6hvdxQoilidiE sagamtise tdnge fowel | in
response to water to forma gel. However, when it is difficult to

manuf act ur €0ft iSH0Ci e anémw‘aprefﬁmb&syimﬂieﬁgn%ﬁwﬁ‘?@éaQ/%P_c P swef | abl e
gel {01 g, B0eL S L LB Ol 0L 0 R R N i bbby
13.  Fur t hers, ogoh&n 38 hefoBE Bha ehdtapanstieR6E donsdiisietiphast lbei thend Oton
attain its ix? F})lgirg(ljlg rﬁlla?:teg t{ml. g)l(li)lte)zlalr:aatx gf the surface on which to form the convex
portions movre likely fo be attached to the oral mucous membrane, Also, it 1s
preferred to form convex portions such that there are 1 to 10,000 convex
portions pex 100 mm?. Further, when the top sutfaces of convex portions ave
planar, the total area of the top surfaces of the eonvex 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 pm, the medical agent

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

12



[ 0034] The nedi cal -agent-containing |ayer 11 and the gel
formng layers 12 and 13 can al so include: masking agents; col orants;
preservatives; and the |like. Wen orally adm nistered nedications are
to be nmanufactured which include only mnedical -agent containing

| ayers, it is preferred to use, as the base substances of the

medi cal - agent-contai ning |layers 11, substances that function also as
wat er - swel | abl e gel form ng agents; the selection of which substances
to add can be performed according to intended purposes. [0035]

Her ei naf t erthickunbss afithe metifvat-ageat-chetaimop laed 11 s mbee thio i idnoked
medi cal - agent - cont ai_ni ng,J.ayer. 11.and | formng l.ayers 12 and 13
are di scus%@lePﬁ%théivF%lgﬁe‘é%ﬂnt@m%%ﬁ aﬁé}‘@ﬁﬁ%ﬁﬂcah * Medi cal
agents are ng Sili mted to particular substances as |long as the

medi cal agents are those that should be adnministered to the patient
and can be admi ni'Biethécknesadflegch Ekidmgebbruingiagensdl2 sagektinckidittg can

be adm nistered orally,include: nedical ent.,s that ,act r al
nervous sy$PaFR* PP@HP’&%for%ﬁé : e&'e‘?lh%%prﬁ%fa@% 0 ESHarat 8‘P§1 %@g’( %ﬁ&
medi cal agqn) snf e Bl i (U 2! MRV BO0RGHR! OBGh réind

hemat ogeni gents; |lc agents at act on di'gestive system and
medi cal agehickntdsat lasotkard 20 e tixbmially adirwiatesd metieatioil ¢alesagent s
that act on.the central nervous stem. ncl ude: hyppot.ic ents such
as anobar bﬁ%kgry, togdpagH A dPF"?g&zfg’Iy‘% awatsrtgﬁé%’f??}{%gerﬁ%%éﬁ %al, and
the like, %?%ﬁ%&&,rﬁﬁ Vis@gEP W4 8Bw B, Wihdd, Bh Yhd RBePN¥aEDGhL Or i de,

i rni pram ne hydrochloride,” oxazol am Tchl ordi azepoxi de,

chl or pr omazhivknestiiazepathams@Dpd pingéhe patiopendydudve dffidultiin taliveg

ant i par ki nsonj an. agent uch as trihexyphenidyl, |evodopa, and. the
| i ke; sedatS aéblé’%t‘%e‘ﬁ??gm&nti -inflammatory agents such as aspirin,

i sopropyl anfp@e)i ne, indonetb. acin, diclofenac sodium mefenamc

acid, streptokinase, streptodornase, serrapeptase, pronase,
di potassi um gl yel¢houghzhe epeditiadagéntmoytaivingtlayerdaeay makndetoaly i ke;

and netabolic..activators for. the.c ral .nervous svystem such ATP,
vi npocet i nenedy aﬁﬁ’gtsi ’itli%l.’mﬁ’fée(fr%%g%‘f ma?&gﬁ"[ %gﬁﬁﬁgtggﬁnﬁgaﬂgh%fglso
respirat or yn ¥4 BiRe RGL4A8es BAPSEYE tRRatntBiCtheate HailREEMBERIANE,
br-emhexi-ne - hydrochl ori de; --and-:t he |-i ke;:-and-anti-ast-hrati.c agents-such -
as azel ast idesivéd shate h Bei edicalsexpot-eindainingyeseihid ¢andaciude aygrighi ¢e

sul fate, tranj.l gst rocat er.ol droghl.ori de, . ke L fen..t ate, and
the 11 ke.  FriGqesaR 250mE oo, dioo BinuRsleit i bl bSiindIRE D

i nclude: CakendlRldps@BE g o2 U6d2) fSthast AdmRidtkidatn 1aiggighaxiities (for
digoxin, and the like; antiarrhythm c _agents such as ajnali ne,

di sopyr ani ¢dsampleadosad 309 mgar sntlor Fysthepdhe medicabagapdicortainipgde,

hydr ochl or 1" Teoeerorarr AR n el Rl e B AR e ="' ©

di pyri danol ¢gogh]l azep hydrochl oride, diltiazem hydrochloride,
nitroglycerin, nifeclipine, verapanail hydrochloride, and the_ Iike;

peri pheral vasodiThe gl forminglayerkid apdiid sepbedesd loasd water-gyallable

anti hypertensive agents such as .at . ri i dj

hydr ochl or iS§852RE Sogkfa&ﬂ%ﬁ’ %S’Y W%{lﬁ%’?gg%ﬁélonog%%?ong#aﬁsﬁ‘}eg#ere &se
trichl or methinagi0@, fokth @delli [HdRavel Wikietl 1824 MiEHYichoeedd dhdtdes film-like
hydrochl or ot hi azi de, prazosin hydrochloride, furosem de, propranolol
hydr ochl or ingeslicasises yrusingrenie shase wasehgwellable gl Ayming agents in the gel
hydr ochl ori.de,. r eser pi.ge d..the l.ikes:. an ntkarteri i
agents suc ﬁo%mgﬁ@fqlg }gtagdqg oAb BRefRard & %(?d %F%%%onﬁfé !F‘gec%g% Aﬁ%lg%l and

the like. TEaenhemaalagisadand FMEQ@B@'FQI faseRkagens tadRichiienost at i ¢
agents such as carbazochrone sodi um sul fonate, tranexam c acid, and

the |ike; ahadticireontsoaftaindtsapenenriatadlexbsliyi cl opi di ne hydrochl ori de,

war farin pot[ﬁﬁgi]um and the |ike; and antianem a agents such as
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di gestive enzynme agents; and agents for hepatic di seases such as

gl ycyrrhizin, liver-extract-containing agents, and the |ike. The

nmedi cal agents that work for netabolic diseases include: antidiabetic
agents such as glibencl am de, chl orpropam de, tol butam de, and the

i ke; and antipodagric agents such as allopurinol, colchicines, and
the like. Further, exanples of nedical agents that can be
adm ni stered orally include: nedical agents used in the field of
opht hal nol ogy such as acetazol am de and the |ike; nedical agents used
inthe field of ditelmedingoigeglycaraining layeahk fvithe gpdfagang Bysuclt? as
di f eni dol hy rochlo&lde Tﬁetahlstln e nESé'ate and the |ike;
chenonedi c&f® cle  PRIHREG 2B IO éa?§6ﬁﬁﬁ?vﬁnvﬁﬁﬂ%

hydrochl origg, @pqle%@&waaﬁfrﬁéﬁféarmgaleaﬁ&&%@&@be 66hALIcAlred Whlch
norfl oxacin, fosfomycin calcium mnocycline hydrochloride,

rifanpi ci nincrlu&é ordymdmcalagehﬂ“dmatdmkg laypasi mmfexs@aome,a&ﬂheas

cycl ophosp a he |, ke; osu s ve agent

such as az Hﬂthf’ ‘f?a&élge%to‘fomﬁgl aelaai e cr| ne
secretion %ﬁ&?&h §ée%{u@n§61e% aghills; Vil se1aBRGE haraiones,

t hi amazol e, pre n| so bet amet hasone, 1iot hyroni ne, |evothyroxine,

and the i Isabstancbsa;uadd@ambe pdternsad :mcmrddlg toiotardied parpdsks.st anmi ne
agents SUChH&%@ | emasti ne fumarate, d-chlorpheniram ne nal eate,

di phenhyt ha hydrochl ori de, pronethazi ne hydrochl oride and the

| ke, and vitam 1§Hﬁ!&eﬁ%uﬁétfaﬁ%|tﬁh9@in b&i&&?ﬁﬂ@&h@'&e atf&%gﬁi‘l%foﬁbd

ni goti nate, necobalamn, and the |Iike. One or nore of

above- ment hmﬂe@l&gé)sit@mmasmgdaydxellmel&umgﬂayglalﬂémdrb%sms of
medi cal tr atnent %g037] The medi cal agent content in the
medi cal - a HFuﬁﬁﬁﬂ% b layer is not limted to particular anounts
and can be peh3syt ed as desired according to the types of nedical
agents. The wei ght percent of the nedical agent content in the

medi cal - agéMBdEQMM)ng | ayer is commonly 80 wt%or |ess, preferably

40 wt % or | ess, refera 30 . W %.0or, | e n the wei ght
percent of the n@@?dé‘éﬁ 818 taI%BR te@)‘(%@%’t%c% s\)ﬁﬁﬁ}anﬁ?eassl?n%%%t h of
the oral |y ;RdfeRicat £50ls ARANGS 112D sBSula bk lad it tde@ &Ethe phitient Sx@r
l.i-m t.-of-.t-he .nedi-cal --agent--cont ent -.i n the .-nedi cal -agent.- cont ai ni ng-

| ayer can bgnbetadmsmawed@@llaccﬁxainﬂgspﬁmpm&@gg@gs t pasybe al agent s o

b d. I
07001 it 96 B EREI R LY P o0at T it 2Eeis IRk R oy Wikt OO Y

subst ances sfﬁ@ﬁzam&aital ﬂgéﬂ%@tﬁm%ﬂ@i réxga8torg @Rttt edidaby@inté ﬁlgaet her
wi th nedic agents are not limted to particul ar substances and can

be sel ect edcen desilatow axstemdiavgriolsicandirarnipgrpvaentsmetipiles of
the base Substances, & aRiALed. LLLRC.PHLGRMT ALSR aceWdpk Bl.ng | ayer

i ncl ude: Pt S dert VatT ves such as Ccrys
cel | ul ose, pEAsRRe)IIRIEN. qellelmlédi&e@ag&yzﬁrthwa&ftbwth@eédtwleﬁevous
hydr oxypr opyl cell ul ose, %droxypropyl nmet_hyl cel | ul ose, hydr oxypropyl

et hyl cel | usisien mduﬂﬁlw@mp ¢ agits é@%&@nphﬁlbgel egiapelame FaazelaRat e,
I ul ht h ht hal at
Py oxy pr OB TR AR PEa P Ak B RE MR P B IX h il Hdiogs PV T 1

et hyl cel | ubeggiptglite hﬁa@obmbﬁde,qmpﬁmme bidrothkeide] eakblymper m ssi bl e
salt such as sodium salts. . Exanpl es of the base subst ances
cont ai ned phlozdiezep@md@whl@z@eﬁmé@n?ahm%m, éykmldtﬁchal@en gh ape feand
its derivat.iyves . suc t

car boxynet P asr{tg) E“ ﬁmgr o%g/lbér%osgtéﬁgs Fr%lif%%bﬁ%ﬂd?f ﬂvﬁ@o ggquﬂé hk"a t he

like; sugagedattR a@@n%dl&ﬁmﬁ@nﬁzﬁé@ry baadtesach g a@mle,, f ruct ose,
pul lulan, xanthan gum cyclodextrin, and the |like; sugar al cohol such

as xylitol isopeenyiansipyrines indomethasiy diglpfenaq sodiumcpgfepamicadd, _
derivativeg, SUch. a3 A&l Yl AILROS Ve TRL B At B AAG v 1 ¢ acid
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shel l ac; pol yvinyl acetal diethylam noacetate; vinyl acetate,;

pol yvi nyl al cohol; polyvinyl pyrrolidone; natural rubber such as gum
arabic, tragacanth gum and the |ike; polyglucosam ne such as chitin,
chitosan, and the |like; proteins such as gelatin, casein, soy
protein, and the like; titanium oxide; calcium nonohydrogen

phosphat e; cal ci um carbonate; talc; stearate; nmagnesium

al um nonetasilicate; magnesiumsilicate; silicic anhydride; and vinyl
acet at evi nyl pyrrol i done copol yner. One or nore of the above-nentioned
subst ances gyayriiuzatecdisodioadycyrrhizinate, @hd theolile; bad enctalirdicances,
edible polyners, are preferred. The edi bl e pol ypers can _be s hesi zed
pol yners oﬁgﬁgﬁ?}%ﬁn ?r%? 9‘?‘?&}5‘; DERTPYSSES ﬁ@tsqcﬁﬁﬁ > YPessEopy pes.

[ 0040] like. PhehR/NRM 288itOEathRt Uﬂ%ére@ﬁﬁaﬁo?ﬁ?‘st gl ge:i N the
stomach or in the intestines. Exanples of such ‘edi ble polyners

i ncl ude celekpgaieranimeniayasicasbagistéinathrombexivs pdioahloyidbyairdothy gikepy |

Il ul ose, _hyd | hyl cel I ul t hal at d the like. Th
ydr oxypr 0B I HTORE: SRt Y Ey AL RO By P CBR b dRe
pht hal ate aﬁa)p?xggggéieélwtaq&efsujfaﬁyﬁ-ahﬂaétbﬁioeat%mqiyhﬁ'd%m&fidem forni ng

capabilities. The edi bl e polyner content in’the

medi cal - ag&etoidemfuhatate, dndytbe like. tHlae medicat agehts thehati @sthieor mat i on
of that |ayer nd the t. can. be.adjusted,as desired.according to
Che types SreuaRBy sy mEbae: iloRE:{ Hest Sitb BagRobsabtent of the
edi bl e pol ViEtoxtQ W EXin, i ahdithe IFE R ah rIRARRCARN MAGs!A¥8Tind, S
conmonly 20 wt % or hi gher, preferably 60 wt% or higher, and nore

pr ef er abl y disppyxemides prarajhamidedyuohinridee measileting hydrecldaiitd, angdshy ner
content of,less than 20 wt 9% would result. in. incanplete. formation of
the medi caf‘k‘g’g"é}?{% ﬁﬁ?‘ﬁg“%&%?‘?" utﬁps@ealéi&%%?c_ ?’ré‘iggdi bl e

pol ymer copdoeiibidedihlieatdpsiceakdnosifedenit @ppiingmbRY 8lladep Obt ai ned by

subtractingthe ] .
ydrochloride, diltiazem hydrochloride, nitroglycerin, nifedipine, verapamil

hydrochloride, and the like: peripheral vasodilators such as kallidinogenase
and the like; antihypertensive agents such as atenolol, captopril, clonidine
hydrochloride, metoprolol taxtrate, spironolactone, triamterene,
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, warfarin potassium, and the like; and
antianemia agents such as ferric sulfate and the like. The medical agents
that act on the digestive system include: antivlcer 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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m ni rum medi cal agent content in the nedical -agent-containing |ayer

= from 100 wt % and can be set as desired according to the types of the
nmedi cal agents and the |like. [0042] (Pl asticizers) Exanpl es
of plasticizers include: propyl ene glycol; polyethylene glycol;
glycerin and sorbitol; glycerin triacetate; diethyl phthalate and
triethyl citrate; lauric acid; sucrose; and the |ike, and one or nore
of those plasticizers can be used. [0043] When a | arge anobunt
of plasticizers is contained in the nmedical agent-containing |ayer for

ll:) he pur pos Eiggfstiﬂé amﬁmé m%ﬂtflﬁmdm@anfal feJaTgmaticaﬁss?is?ﬁ mhlal@@vcmliliﬁinsom
ei ng cracked and chi pped, e nmedi -agent.cont ai ni ng |l ayer. 11. may
occasi onal Py SEREFRONAPEEaaR o™ i [0fal T SR A BEaaHas WOk
medi cati ong_. g 0 bt 4 r ] @eds a
foﬂiﬂet%@;@aﬁe%ég B HERP 38 abbthe bl AlAIdalibbAclisElen

base subst ance poly-vinyl pyr one o val ue of” 70 or hi gher.
The K-val uehlogfiepamide, téibuiantide, esidahe likeomid antigfodagyiohganss sedlast i on

and is also _called Fikentscher's vjscaqsi const ant . .

Pol yvi nyl p?}lﬁﬂim%féﬂ_@l_ QpfR aR-d\y_g‘?B e'of(BFS “?'ggeﬁre_”ﬁflﬁﬁ ofraedieal AEF Secause

It serves ag, ac@n%‘%{cﬂ&'?xﬁtere?o?ﬂﬁ infRide: ABGCH 2L A0.RASAhe Ad18 0BSE Of
t1pyrr0|dlone t he K-val

such pol yviny 0 val ue of 70 or higher prevents the
nedi cal - agephthehnblaknsugh Aay@tazblamds end ghe like keelicel dgents pwediivev ent

if th t _of plastici \ ined in th cp s
AR SRR G TN TR RO W
cont ent of h&@%@ﬁ?ﬁiedgf‘%%tﬁﬂﬁ%ﬁ QsFiabd RGdLRY Ble; c}lzgﬁbﬁﬁﬂidalmg@m fed t he

stability 0O agents contained int ]
nedi cal - agentibiotint aieli axpsbmpeid, eth@baiol, hydrochlovide, aflpsasit,subst ance of

K val e of erORGRRFRBREATEcRe Bt aReE, YRy e RGOl dRe, use
one of the380MerNERAL cROSEBIRRRNGAShE RisditichAdkris@entsRath
pol yvi nyl py rollébnef In this case, the one of the base substances
can be pol y¥icyojéghospbimittentegafurt fmed the I nmenosunpseasizerpgrots Sueh| s
el e el PO e 035 o8 AL SRR i
filmform pg.capaRighitatigfal hetmidHiesl shivaa9 ik drafbnet, A8 azole,
- pledmsolone, —}-aét.a":-ne.th;soﬁé.,"lio{:ﬂyrdn{ne, levothyroxine, and the like; and '
autacoids. The autacoids include® antihistamine agents such as clemastine
fumarate, d-chlorpheniramine maleate, diphenhydramine hydrochloride,
promethazine hydrochloride and the like; and vitamins such as alfacalcidol,
cobamamide, tocopherol nicotinate, mecobalamin, and the like. One or more
of the above-mentioned substances can be used according to purposes of
medical treatment.
[0037]

The medical agent content in the medical-agent-containing layer 1s
not limited to particular amounts and can be adjusted as desired according to
the types of medical agents. The weight percent of the medical agent
content in the medicabagexit-containing layer is commonly 80 wt% or less,
preferably 40 wt% or less, and more preferably 80 wi% or less. When the

weight percent of the medical agent content exceeds 80 wt%, the strength of
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The entire base substance content in the nedical -agent-containing

| @yer 11 is the amount that enables formation of that |ayer 11, and

t he anbunt can be adjusted as desired according to the types of base
substances and the |ike. The wei ght percent of the base substance
content in the nedical -agent-containing layer 11 is commonly 30 w %
or higher, preferably 60 wt% or higher, and nore preferably 70 wt % or
hi gher. A wei ght percent of the entire base substance content of |ess
than 30 wt% woul d result in inconplete formation of the

medi cal - ageiire-ozaili afminigterelmeditdtiornTéea Gppdecieasest The lower démiit o base

bst tent. in the nedical:-agent-cont aining.| 11 |
obt ai ned by TSRt AERE SRR L E Gt QT SGUAITIRB YER 48 be s
medi cal - agedsie @Atk ding%o lu@é/%&)eé&ﬁé&%%@nwt%%@fnﬁmeaijﬂ%ﬂe when the

medi cal - agent-contai ning layer 11 also contains plasticizers, by

subt r act i ngnedicalrageiirconteinelyenind iseomeaindnD. 08¢ eritsorghereabout.

pl asti ci zerzog tained in the nedical -agent-containing |layer 11 from
100 wt% an be set as desired according to the types of nedical
agents, thephyPassedncpt)asticizers, and the |ike. For instance, when
t he m ni num nedi cal agent content in the nedical - agentcontai ni ng

| ayer 11 is 0. 01 Basgsubbtancespentained in thi: ndvécabagentecohtmringlhgdrance

content in. the nedical - nt-containing.layer n.is 99 99 w % Wen
the nini rru_rtr?géhfrc‘a}t %%ﬁ?ﬁégfﬁtéﬁtre ﬁﬁ%ﬂ‘gﬁég H?%Hfaﬁ FHRstREseS I CEAL ent
in the nedibgakladts-de8Rb@bfoflnk @d/ﬁfte&cﬂqdaﬂ'lﬂ-g&eg.l WA A0 ke
respectively, the upper limt of the entire base substance content in

t he nedi calsubgjentassnptainedip thayesdidd-aigentocdonsdningdaydraodafie:lthet he

case, the nt of . Lh | asticizers co i ned in the nedical -

agent - cont %ﬁgﬁgﬁﬁ%e g i gil.pfv%évr?sﬁgglhﬁ? Ere P ufsce BLDF?’§BI 538’1‘3%?3]:9 to the
anmount of  pelllylyid) Wy Bvikelhiytieslml gk, - : -okH

contained in the ngdi cal -Hggent -dc%%n%%ﬁ%%%%&g@lﬁ&gﬁglo?@%?lke. The

amount of oshylceliulpss, hpdwoxypropyecthuigeldulbse qenbyledvlesenéthylce Bylose, 11

i s commonl 2 % .prefenably. from4 to 2 % and. nore
pr ef er abl yX?]é‘g%'QGazc[eéa%i’f %\1/\1)%\,5%%3% ﬁeﬁtetlﬂjggﬁllgg% & @'oi{gproggﬁgl\é\ﬁ}ﬁcg@g Sts 25
W % the npuileahterBRNoxpRoh Al MbihgldeRiREe ddsiiR%us®ORef J0PiyARtRATE Of
t-he-ofakly adm-ni st-ered-nedi.cation 1. -Wen, on:the-other hand,-the ----
pl asti ci zePthydietlainse and dedilehamtheinplmrmapentisaly ppirnissible sdiersh
function wgl Locﬁﬁmsslé%' [00471 When t he

medi cal - agent-containing layer 11 contains plasticizers, it is

preferred that tBxaspiésiftihebafaluputampbdiontahedongethedif-déeipl ue of
70 or higher in the nmedical -agent-containing |ayer 11 be 30 wt % or

hi gher ande@Hatniphiayaniedeostaptioand #5 devivatives sheh as alpha-starch,
medi cal - aggfl,e 8L ALRI 28; k . 9 hi.s r
ef fectively pr evena?fsﬂ’t%gldﬁ'gé?l@ 3&%@%& Et%g%}g %&ﬁ‘ﬁ%’ﬁw&ffeﬁt%?’ dextzin,
f rom bei ngdetteakachdahd likbi aupad sadith S s1R0ssLRRLOG, dectd Aackrdge of the
orally adn]iﬁni ster%iluﬁredi cation 1. . .
ructose, p an, xanthan gum, cyclodextrin, and the like; sugar alcohol
such as xylitol, mannitol, sorbitol, and the like; acrylic acid derivatives such
as diethylaminoethyl methacrylate-methacrylic acid copolymer, methacrylic
acid-ethyl acrylate copolymer, methacrylate-methyl methacrylate copolymer,
ethyl methacrylate-methacrylic acid-trimethylammonium chloride copolymen,
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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[ 0048] When t he nedi cal - agent-containing |ayer 11 contains
pl astici zers, the anpunt of the medical 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
decreases. The lower limt of the nedical agent content can be set as
desired ac Ce;hre!;la@gaolﬁzmﬁ@cetaapﬁahsﬂammda&edteagﬁwa&eta@e,%lﬁﬁﬁll@lc@ﬁ@ll in
t he nedi cal -agentcontaining |ayer 11 and is commonly 0.01 wt % or

t her eabout .POOBRYPYplfene; §Wﬂhmb§e§@0hfﬁ§rm gradite Mag;icanth gum,

Wat er swel | ent s 0, ted t i.cul ar
subst ances S e, BOPISAERNT Socl % A, bt gl B ke Heine,
wat er and fseNiaBgeRtReasels @@jﬁ’bﬁﬁmﬁf aﬁhﬁﬁ@ﬂﬁ&b@hhﬂﬁhﬁ ede; Eﬂhﬁ!ih:ﬂg
agents include; carboxyvinyl polyners; starch and its derivatives;

agar; al gi APeroydEogess ﬁﬁ%@@%tlca&@ﬁ carhonates Mrﬁﬁmate@mﬂgubﬁgm and its

car r ageenanb AR aRReRP R Gl b SRS i ol et

gel I an gumvig@byagbdneCRselytier. xacmmnmgwﬁftgé uwaaﬁ&ﬁabnea%qbétaﬁcdsl ke.
Such gel form ng gents may or may not be cross-linked. Preferred gel

form ng agéAndedsedcross-1inked carboxyvinyl polyners, and

Cross- Ilnke ¢?§ yacrylic acid is particularly preferred. The use of
the cross-lin J car boxyvi nyl polyners or nore preferably the

cross- i nked pol y@fyhykd basaGubsta ARER] édbRUiolARS 286 bradé:reNItThd iikiBe
gel form ng Iayers 12 and_13 upon swelling w.thout affecting the

fi | mform BGUERRERR b PEathesizeq potymersetptuzd molymese gad oxe not

pol yvi nyl p K-value of 70 or higher interacts with

t he cross-?’lllﬁrlg ddg%g)%mﬁwg acid, inparting suitable gel strength,

t he use of émnm]polyV|nylpyrrolldone as a base substance is al so
preferred. [0050 .Cross-linking is achi eved by cross-Iinking
agents, which ar r@@@&@é@%é@hmﬁ@% opeolnbip dn the stempele of xtheo be
cross-1link ed N 2RQY, g
O | Kt yv?-hy[ﬁ- %y%B dri‘g{léﬂ gdglls%pwﬁé%\éﬁém@b&m%%h ah@olidd
car boxyl celdbxitatsess, edpeciaiip hpdroxypregyl dedluldsk chyeloxypeomwil oss- | i nked for
exanple, b |.ent t al | es of polyval ent_ netal
conpounds ﬁ?@ﬁﬂa@? thgﬁ%aéen I""E}Hpg% T’gﬁag%saﬂfﬁﬁ’mlaw (%IX“ lgsarhum

chl ori de, a&mmg&pﬁ%ﬁ%&hyﬁhgmogyﬁrzﬁ%gma 4! B3t gtugefui 58t ochloride
alum amonium alum Terric sulftate (11 umnum I oxi

al um num sthdicetce]leat Glm-frmiphcgpbditess. i ron citrate, nagnesi um oxi de,

cal ¢i um oxi Eq% ﬁi nc oxide, zinc sulfate, and the |ike. Wen
pol yvi nyl py 6t done of the K-value of 70 or hi gher is to be used as

a base subst ancerphmalméﬁo@&e& Ebﬁ‘c@h@ﬂ}th%ﬁ&imal &B@'sigmggr egéa{}?

pol yval ent metal conpounds increases the cross nkage
pol yacr yl i thecmduirthaé eadd ] esiormetiet phthadfayer,gaid ﬂmtakndmng ban be

gel -strengt b durin ract ween t ross-|inke olyacrylic
001 o ang CROUSB\AR IS AROMAE 10ttt TORB0 IR POBIISHS 308 e Wyhes

The weight percent of the edible polymex content in the medlcal-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

18



[0051] (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 I ryl cellul ose such as hydroxypropyl cellul ose,
hydr oxypr opyl nethyl cel | ul ose, hydroxynethyl cellul ose, and

hydr oxyet hyl cellul ose; cillcylcelliilose such as nethylcellul ose and
et hyl cel i ul ose; carboxyal kyl cellul ose such as carboxynet hyl

cel l ul ose; himiupaetedicabagahtamitent i BRtrRédical sgaifi@htH4Hg layer from
carrageenans; alginic acid; and the like. [0052] Fi I mform ng
agents are JFQOéY“éVf?éBﬁ ganhe a¢t-asglegizpd aceprding to thettpesefithpaedivat e t he
wat er swel | np.ng | ayers with ease, facilitating swelling of
the gel for ﬁggﬁgy%géﬂ%hd gel formation inside the oral cavity.
10053] [004EHxanpl es of water-soluble filmforni ng agents include:
pol yvi nyl %%cohoj; ydr oxyal kyl cel lul ose such as hydroxypropyl

cel | ul ose, VHF6¥?' opyl nethyl cell ul ose, nethylcellul ose, and the

| i ke; polyvinylp ' , ] o ageenans;, al.gini ¢ acid;
and the 11 ke o REAMEE G- R8RSR B B eec o "o a
maski ng agegigcol; giyctiia anidiserbitoliglgdeinn @thcethfd) 3fbthyl phthalateld¥ triethyl
filmform ngb_ agent content in the gel formng layers 12 and 13 can be
adj ust ed aSTHAS laugicackh pasate: eBd theliks, sad oap or piowe phthesaplasiidrare and
is preferahlyyfnQo 30 to 85 wt%

: [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

., administered medication. To prevent such seepages, it is preferred touseas
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 eracked 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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[ 0055] (Masking agents) Exanpl es of maski ng agents incl ude:
agents that acidulate such as citric acid, tartaric acid, fumaric
acid, and. the like; sweeting agents such as saccharin, aspartane,
stevioside, 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
use. [0056) (Col orants) Exanples of colorants include edible |ake
col orants ahdt pblgvinylsrrdlidohd] ThRh&S@EY, ahé ¥8SIf the base sublsiR{EBS B Of

E;S? g ;;32 h%&ﬁgﬁg;{lﬁﬁéq%tﬂg ?{r-x?a)i%llg gfnlésosatthgil 7%r OB?/ils preferred that
hydroxypropyl cellulose or hydroxypropyl methyleeltulose phthalate, both of
which are excellent in film-forming capabilities, is used in combination.

[0045]

The entire base substance content in the medical-agent-containing
layer 11 is the amount that enables formation of that layer 11, and the
amount can be adjusted as desived according to the types of base substances
and the like. The weight percent of the base substance content in the
medical-agent-containing layer 11 is commonly 30 wt% or higher, preferably
60 wit% or higher, and more preferably 70 wi% or higher. A weight percent
of the entire base substance content of less than 30 wt% would result in
incomplete formation of the medical-agent-containing layer 11. The upper
limit of the entire base substance content in the medical-agent-containing

fayer 11 is obtained by subtracting the minimum medical agent content in the
me&ical'agent-containing layer 11 from 100 wt% (oxr obtained, when the
medical-agent-containing layer 11 also contains plasticizers, by subtracting
the minimum content of the medical agents and plasticizers contained in the
medical-agent-containing layer 11 from 100 wt%) and can be set as desirved
according to the types of medical agents, the types of plasticizers, and the like.
For instance, when the minimum 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 87.99 wt%.

[0046]

In the case, the amount of the plasticizers contained in the medical-
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[ 0058] As stated above, it is preferred to use polyval ent
met al conpountls as cross-1inking 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 waterswell able
gel form ng agents cross-linked by polyvalent netal ions, the
viscosity of -the coating liquid to formthe gel formng | ayers may
increase, making it difficult to coat the coating liquid. Thus, by
havi ng not dgwetgettatringiaygr Hayet be bafusteddesmRsirebhccaging tocthi tagh dind g

| ayer include Polyvalent met al_ conmpounds that generate pol yval ent

met al i ons HRebBIHRlangeT Hea Kf"@#liﬁ #dol%@g@rlcﬁ%qaw@% e forning
agents t hat { ions, it
becones pos&%?al z%e 8@#19%%11%1% Q%%h%’l ere I'ca f%nn whose gel

form ng | aydastidiereirstief m@&eﬂtageﬁt eQitgining Bger mlsmﬁhﬁlb@ﬂseﬂbm@tom
conpounds in this case, the above-nentioned pol yval ent netal

conpounds can"bé Rskgab oly Gessntt to 21 wid, aph&erp ot Wbﬁﬁoﬁ?&talww%ounds
| ud
Tl B0, T GRS SO i o o

that | ayer .1ajzsh 11smpy edeprfierd the edgeroflihs erSlybsidniescl haldication W t hout
ion functiaq groups which could react with polyvalent netal ions

generat ed f ﬁ’i‘»t%’et SFhardiames th?eﬁlaﬁtl‘&%ﬂ#ﬁ@@fﬁaéls letsdhp 4swifeithe t hat i f
the base sypsi ,aﬁg t-containing | ayer include
such ion anc1b|I%4r?a$Cé3{nc?Eg§lﬁ gﬁﬁcou Hreact w th pol yval ent netal
ions, the pdD§4dl ent netal ions generated fromthe pol yval ent netal
corrpounds are utilized for the cross-linkage of the base substances

of the nedical - ag@heR ot Bedicaageniepniptung (aver Jheeransdiashisizersy d
form ng | ayg (?5?}993; Sl | the |ike
in the oraIX Eie\f?x‘ﬁ@“l;dt'%ﬁé@%%?ﬁiﬁftﬂo hi lﬁﬁay resefjb mﬁ@?sﬁ#ﬁ%?ent
cross- | i nkaggharfin the medicel-agurtdoatdiingdhyel AL b 13g veigent lighardmi thad i n
the gel formng |ayers. [Q060] |l es of the ion functional
groups whi (’?H] Egﬁ y?@@?tll%?ﬁ”bg?waﬁi%?‘kaﬁ% “snipigiRg fayey Lidke lejE‘Qrgooxyl
groups;  sulf 95316 9 IRDSHEecRE - §f oups;
and -t-he--l-i ke: Am)ong the: aegove%%%@éﬁfé%g%gﬁgﬁég% gﬁlgg%%%g—glo%s S
Wit hout t hélqnmhemamacﬂsecbahdghmppd antlifcin seping fremdhe wdgeniphé yradlyent
netal ions ; %en% pol yvi nyl al cohol ;

pol y- vi nyl P’r”&’ls 968‘?181 Fofilose and its al kyl esters; starch and its
derivatives[gg@]yvi nyl acetate; polyethylene glycol; sugar;

(et Vacryl at e-al kyl esters copol yner; vinyl acetat e-vi nyl pyrrol i done
copol ymer; and t ¢nt€®m[adl@ﬁliz}gent-contaimmbaepbl mhimamlasﬁniabls

conmpounds e |ncI he nedi cal agent.- gont ai.ni t.he
Lotal amou Lel35e el ple SORG nae pirolpldesnPohtaining
medi cal - ag @xya QQRhRbBaRfhste A ddbived bOBIRTRY Ble £8S e RA&REeH Or mati on

agents. The medical agent content in the medical-agent-containing layer 11

1s 70 wt% or less, preferably 40 wi% or less, and more preferably 30 wt% or
less. When the medical agent content exceeds 70 wt%, the film strength
decreases. The Jower himit 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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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
substance content in the nedical -agent-containing |ayer can be set as
desired accor di ng Welles §1e BB fHmiABALE@L aB0BR Bmitb@OPGrticular

When pol yval ent netal conpounds are 1ncluded in the

nedi cal agen$ukEsaneEr A ingslagbey areapableiof avellige i respohsnt watet fed

Thd can bo TR 80 (B oRER o G Ariab e i Batnt St Al
agents. ThecdBsgyvde/ pelyimeat; &&%h%@ii&aderﬁgﬁ?és;ﬁgﬁ;% inocidne

medi cal - agent-containing layer 11 is commonly ... mass% or | ess,
pref er abl y agbinpegslactan: Balastomanmanbeadlulnse find ils| deri35tinessthas | ess.

) th t h j . t tent ceeds 70 %
the 11 1'm ot PERgRREa R RlubpE s o e Bt R i ogoiticas oo,

The | ower | galbinGlectiRehyieliotad ac@&%ﬁﬂa&@ﬂﬁa%ﬂllaiggmtéagein; xanthan gum;
medi cal agent - contai ning | ayer can be set as desired according to the

types of neglreynannsenesd the bke.c dhchigabitrining 4gents may or may not be

es of ) et . %
el 0t kT 40 g AT RS
vater - swel |pllyegehnd oosd-NakeUs8erfROLAN Rh:tiBulall§ preferved. The

medi cal - agent -contai ni ng | ayer can be cross-Ilinked by polyval ent
met al i ons WGt e ‘é“ﬁﬁﬂ'hlglfﬂjl asrbexyaingd polymens eymbepypresrablyths poase t o

wat er. Thi 5.8/ 13m - Lhey . t9.dnelude sufficiently-cross-1inked
wat er swel | gb'ﬁééﬁgﬂé’p%?ﬁ‘ﬁiaﬁg lagjga%%ss&ll{??%? eqﬁgﬁnﬁ%ﬁtﬁitﬁﬁ g?la@]é?’élgiiwels
advance. Acdoartl I8yhyon dvrelfing withgut SfegiRly the filth T8 vhiA%RbSabitifles of
viscosity of their coating_|iquid_does not increase, causing no

di fficul ty Bip-fosmingrgentnd Becgese nalranygpymplidanetof she Kruplne of 419 dre

obt ai ned.

. higher interacts with the cross-linked polyacrylic acid, imparting suitable gel
strength, the use of such polyvinylpyrrolidone as a base substance is also
preferred.

{0050]

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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(0064] Wat er-swel | abl e gel form ng agents which can be
contained in the water-swellable gel formng |layers 12 and 13 and
cross-linked by polyvalent netal ions are not particularly |imted.
Exanpl es of such gel form ng agents are: polyacrylic acid,

pol ymet hanyl i c acid, carboxyvinyl polyners, alginic acid, pectin,
car boxymet hyl cellul ose, glucomannan, and the |ike One or nore of

t hose substances can be sel ected for use. [0065] It is also
possi ble for the water-swell able gel formng layers 12 and 13 to

i ncl ude vat@mppoats aﬁ&h%lwﬁﬁhﬁWalaﬁﬁégﬁn&m&&mte cRfs-linkage
cross-1|linked by polyval ent netal ions. anpl es of such gel formng

agent s t hatdegzgeeftrobracetlisssid antkebipg founhaicx efrat gehmtithl highgsl i ncl ude:
t h d it j.vat i ves: X 2eN; : | | . Latin;
Col | agen:  HUETIEGRI BT AR Rt P T PRRen iR Fron Doped POvROPHEaTs ol tBhe or

nore of t hgmlyehipiaoEsnecdihdE-Rehest Bhilaghdise. [ 0066] The
anount of tRe ter-swel |l able gel form ng agents which are contained
in the wat er08%Hl | abl e gel forning layers 12 and 13 and can be

cross-|inkeg.,by.polyval enty netal ions can be adjusted according to
t he types g?'ﬂ{l%%’?{l/\llg%/%?g-eél |l abl e gel form ng agents and the like. The

content of the wepitn-fomeinbalbrtsGel nbORmiRY t@ﬂ@ﬂicﬁlér'iy]%é%%sg@ﬁ jorm ng
| ayers 12 is commonly from5 to 90 mass%p&;eferably rom 10gto 80

nmass% and ther bayy @nefapline tanabilitiest o Examptes 994l d@dyihg agents  The

t of | Rt d tained,in th . .
red cal - agan el rBR s RonGE PRGYRC TR SOttt 8Ssfated pelgpiny?
accor di ng tagetabepialat; ofdruaiabryl %&Mb@@lﬁh&%'hyﬁﬁkﬁﬁ@y?&ﬂﬁ%ﬁe,mi ch

are contained in the gel form nghl ayers 12 and 13 and can

cross- | i nkd&ydEEypeDyY Hedhrlcaliudose, xﬁxgxynrﬁéybgam@swndds@r@fyeglu&h

pol yval ent %??? i.h.the Ecal ragentcant ai-ni ng | ayer 11
are commnlcy .8%)81 ‘%?;Bg"a? £ gdb%s %laggﬂgyﬁ%ﬁflksfgéﬁﬁéﬁ}tﬁ‘ie@ﬂ”%art by mass
of the wat esrlowpdikabdefiuiieb sheH 48 aAgbagemtbyMallGhssdmellfadyDsdd hhaked
by pol yval ent netal ions, preferably 0.03 to 8 parts by mass, and

nore pref erEEEIEYY Xe0than supsariageonings aleinipepidi ard Belileal ent net al
conpounds a[ﬁ)ézqss than 0.01 parts by nass, the anopunt of the
pol-yval-ent--retal i ons-generated-fromithe-pol yval ent netal -conpounds - - -
i's not sufficientFilsréorniihg agelts bog prefigrabByedisr-solable. i If sbeppRBsEn t O
wat er such as saliva and the |ike_ inside the oral cavity of the

patient. TRPS“GR5E (D¢ wapey sweliableicel Dnming layers vivk sgre. Hrilitpng
wat er - swel 's@@flﬁg%? ll:he]c QJI %ﬁﬁn@gﬂ&é ah® E&l%ﬂﬁ&'tiéﬂ"‘in%ﬂ% tHE Llaﬁ 9£W g

| ayers.
[0058]

Examples of water-soluble film-forming agents include: polyvinyl
alcohol; hydroxyallcyl cellulose such as hydroxypropyl cellulose,
hydroxypropyl methylcellﬁlose, methyleellulose, 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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When, on the other hand, the polyval ent nmetal conpounds are nore than
10 parts by mass, the*followng may result: reduction in the nedical
agent content in the nedical -agent-containing |ayer 11, perception by
the patient of the taste of the polyval ent netal conpounds
(bitterness or the like), plasticization of the

medi cal - agent-contai ning layer 11 due to the noi sture-absorbing
action by the polyval ent netal conpounds, reduction in the stability
of the medical -agent-containing |ayer 11, and the |ike. [0068]

| nt er medi at §00%8§jer s may be provi ded between the gel form ng |ayers
and the nedjcal - agent - contai ning |ayer, and pol yval ent netal
conpounds SB@BI%@PEFSed inthe internmediate layers. In this case,
the internedi ate base .s t ances, as i hose of
t he nedical - agentﬂéon é?%ﬁﬁga%]gégra é‘%‘lﬁsgn?c edre'f‘%erﬁﬁ?}%fstaa}ch&ﬁ?‘ltg SBB]f §val ent
met al conpeithi@acidyapaoy hddnmdit wel, andwhd likdlstedthg hesdts BGeH Ay er s
12 and 13 as the outernost |ayers of the orally adm nistered .

medi cat i on SEcqkiar ., asnaptame Gkesaoside sbeyyrhisic 2Gid suptoserfiseitesee | ayer s,

t he pol yval et ungs tal i he internedi ate lLayers
can be ionimggeﬁ o Egdéin%?a %’ {;;eo efv%%ea%teﬂﬁeuﬁﬁa%g%egltg%e%eqpﬁém Imlf orm ng
| ayers 12 aegpéidhiatyshbaniing eodans ¢ikbonavatAor syethedised dhbmatand  the
like to forma gel inside the oral cavity of the patient. The

wat er swel | aBbEagess ppd Fhendkeng&ineor aanre &f %Ilme phbstapcegern peselertgd | ayer s
12 and 13 ross-|inked by those pol yval ent netal ions.
Accordingly, a gel with sufficient strength can be formed without the
use of suff{@dasjtly-cross-1inked waterswellable gel forning agents in
the gel formging |layers 12 and 18 in advance. [0069] Furt her,
t he surfac&Golgtantye wat er - swel | abl e gel forming layers 12 and 13 may

be coated with pgiy I%Pf . ‘;Jg‘g% @élgg?]r e et al
conmpounds are sucX g@t oggﬁ?%lgfu ed In ég%e%?éé‘gw%lgnen Fé%%’?ai ni ng
| ayer 11 of [@0%&Jorally admini stered medication 1. Note that the

medi cal ager&;-copt ai %bng | ayer 11 of the orally adm nistered
nedi cat i on H*eREY2HeY ude pol yval ent metal conpounds, but does not

oo sty aay e Hrmpl et SheoaliAllived indiide: WA e BYBERackes B> OF

t-he -orald y -adm-ni stere
hydroxybenzoate; and the like.

[0058]

As stated above, it is preferred to use polyvalent metal compounds as
cross-linking agents since the high gel strength that results when the gel
forming layers swell in response to water makes the orally administered
medication easy to swallow. However, when the gel forming layers are
formed with the use of water-swellable gel forming agents cross-linked by
polyvalent metal ions, the viscosity of the coating liquid to form the gel
forming layers may increase, making it diffieult to coat the coating liquid.
Thus, by having not the gel forming layers but the medical-agent-containing
layer include polyvalent metal compounds that generate polyvalent metal
ions and by having the gel forming layers include gel forming agents that are
to be cross-linked by the polyvalent metal ions, it becomes possible to form an

orally administered medication whose gel forming layers have sufficient
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medi cation 1 swell in response to water such as saliva and the
like to forma gel insidé the oral cavity of the patient, the
pol yval ent netal conpound coatings on the water-swell able gel form ng
| ayers 12 and 13 are ionized to generate polyvalent netal ions. The
wat er -swel | abl e gel form ng agents contained in the waterswell abl e
gel formng layers 12 and 13 are crosslinke d by those pol yval ent
metal ions. Accordingly, a gel with sufficient strength can be forned
wi t hout the use of sufficiently-cross-1linked water swell abl e gel
form ng agesttength tAethsaidbyeleltneddhlecogflonhes 1 £igs LA¥EMS abeveand 13 in
advance. [0071] The thickness of each of the pol yval ent netal
conpound cdaentiepedaeluadenianatnkeminoaniecayehe tendni ng | ayers 12 and 13
can be adj uihgﬁaﬁs desired within the thickness range in which the
orally adm nistered nedication can be adm nistered orally. The
t hi ckness is pref@hahlpylyvalent iectdl coR@oRdd 4RGN B Ehe beydaal-y from 5
to 100 um When the thickness of each of the polyval ent netal
conpound cd@gepkigentpninglayey, famabovawpentionsd base srbsiansescansedisefliagul t
to achieve, f .t he pelyval ent tal.co nds i ach
coating is tlr%glt% Q'F%a‘l?]gjgﬂeﬁr?\%%%%t%? Bfagglt' a?lﬁ%spﬁ?)f%lllc%dgﬁtusﬁg?sers@g%ﬁ : en,

on the ot here hdtidut idrefuhbiicdd @ssupaiwif@cboudd rd2e wididl potdlaiint m@hiRl
conmpound cqati ngs exceeds 500 _u sufficient gel formation cannot be

achi eved wilehs gyepatgd ipm th engimatak compoyafs-a STheatensen iadlat if he

l'i ke upon i [ j -difficulties. [,0072 . \When
the gel fortﬁ‘l& gg&i %‘@g@cggm% tFlE ?krie%%cgg S%énng';& T é?yeéd%ﬂu%ess"?gll?\l/a and
the |ike tduhdionabgiebs wiscideouldieaol with@alkivialendimdtliopathent , the
medi cal agents geggt ai ned in the nedical -agent-containing | ayer may
occasi onal PPLYREasmetaliaps guepalsddrost therpolgradentyneiahsompopade are

nedi cati on . S ! i ti> cont ai,ni ng

| ayer. In suSC e%%%@&%ﬁ%%&é&i&%ﬁg %etk%g%qﬁcg%qtiﬁg%{bgf&‘? ﬁéenr?edi cal
agent s caneottabengisice drieufthe siatntdwellebRzel forgonglgtrd Ml in

above- nenti oned maski ng agents _are contained. For_the purpose of

prot ect i ng TEIRONRGLA waleX shEhrssaliyaang the ke i theguat cavdnohihe pagiemby er
from wat er qgad of; ;. ' is [ [ out of
the. oraiy Sl S B bR e iR AL Vol L PEER R

wat er - sol ulidremipgbyends someimrdindhagd fommingéayardi cal - agent - cont ai ni ng

| ayer as itg e substances. The use of the poorly water-soluble
polynmers | e YU o nore effective maski ng of the taste, snell, and the
like of the medi gl \33&NrShe [RO0RE: . Ny bf, 1S
preferred that interned at eel ayersl?nr?(l:ﬁluoalrpﬁlg&hﬁ% %/U\ﬁ/}l%?/%%ﬁ%l i done be
provi ded beblgesient hetg]ednd imchidagrakboxgt sroaps sullfenate groups; phosphate

medi cal - agent - cont ai ni | ayer in_order 1o increase the gel strength
when the QETOUST RIHgHF Eg@wﬁls%@ws’ aﬁgﬁfé%éﬁ%s e?s\gm OVERENFIgRAbN i s
that the Weh&s siMaidnabd, %h@@ﬁesf@ﬁhﬂad%Qhé‘%rﬁlﬁcﬁ&fgl%m v&c}‘ﬂcl:l%aﬁllcg@act

formng |layers interact wth the pyrrolidone comntalne
i nt er medi awéthl olevradentaneiial iomg afe fomdsiaample fpolyvinyl aleohols

polyvinylpyrrolidone; cellulose and its alkyl esters; starch and its derivatives;

polyvinyl acetate; polyethylene glyeol; sugar; (meth)acrylate-alkyl estexs
copolymer; vinyl acetate-vinylpyrrolidone copolymer; and the like.
f0061]
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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gel with higher strength. [00741 Poorly wat er-sol ubl e

pol ymers which can be contatned in the nedical -agent-containing | ayer
11 are not particularly limted. Exanples of the poorly water-soluble
pol ymers include: polyvinyl alcohol; ethylcellulose; hydroxypropyl

met hyl ce] | ul ose; acetate succinate; hydroxypropyl nethylcellul ose
pht hal ate; acetylcellul ose; cellul ose acetate phthal ate;

car boxynet hyl cel |l ul ose; hydroxypropyl starch; diniethylam noethyl
(met WAcryl ate- (net\Wacryl ate copol ynmer; (nmet\Wacryl ate-ethyl acrylate
copol yner; | fit gz gﬂﬁ% AV . : Vi

(et Vacryl aot?g@%ﬁ%r%lt y?ﬁm@nﬁ% C })q?%dﬁ)g:' 1?Ettrrgtt1 ﬁ?g%lrl%llag{cgorgic#gotlbﬁlr%r ;

cl i met hyl anypeatifipke beltsthory had ¢habkdy I Thehhass mecdntef Wedragk at e

copol yrmer; (petWacrylate- ethyl .  chloride acryl ate copol yner;

pol yvi nyl eI bR indhe 'ﬁé%nt&apgﬂv}wﬁa%eeétlé% @m@ﬂ@m 3c: and
the Iike. ot a : ; use. It
is pref errt%gstsgﬁr %12%%%? %i/%fﬂ%gsra co%%?’gg]le‘glﬁgggﬁg gsn?a(ﬁ %? E‘%af?ﬁg%)gﬁ y

wat er - sol ubhssspodymiegher. i h magh geramt bbtlemsp elihatamgel coatend lobless Siamce

t he polyvinyl alcohol, as stated above, effectively msks the taste,
smel |, and DreasshaosK ek &}ncaﬁ@f?é% forfn@§1099§th%mﬁ%”§1'agent"

medi cal agenba ol gINAG 1l AL whledlhRGk Al deRtesER Sk iy IR the Al
agents in the medical -agent-containing layer 11 from seepl ng out of

t he oral | y meflitaliagent-echiamdiglayencanibeaset as bl snreebdrdn getof the Bimpant
maski ng of the taste, snell, and the |like of nedical agents contained
in the medi®% X ABSMEnt ai ni ng | ayer 11. [00751 The anount
of the poor [¥oawAt er - sol ubl e pol ymers contained in the

medi cal - agent-containing layer 11 is commonly 10% or hi gher by mass
of the nedi cal - ag&¥hen polyvalent mgtdlaympoddds gre éhdnddd ¥ the Wedicali gher by

mass, and nore prefera 20 % or, hi gher by mass, Wien the gnount of
the poorly aﬁﬁ?té&’- ng}ﬁbi@¥%%ém€]0%eag ffg%ez;ltr}ntthg me%.lcatl*afgen%-
medi cal - ag@phrGARE Myt Nd id ANQUmEL] tSpdiflichY 36 dRBILS carmgé sdhstagent

seepages fromthe orally adm nistered nedication 1 can be
ef f ect i vel ypsgesivehacsdrdifpéo thepeped dfmedicdl agemtsanBhanmags persentpddhe y

ter-sol ubl e,.pal tained in the medical.-agent-containi
Layer 1. | SO akoeh o BBLaR HuGshitel dfealEoralinR By Af Miiitna)
agent cont 0tm3ds0nLiass, FRsB%4b1 00 maBSk 3P LRs, aMieR ol Refthablyes Medi cal

agent content in the nedical -agent-containing |ayer 11 is 0.01 mass%
t he upper aast wrlessne VWiom themanss penenp obibeymedicadiagent eokantsataeder s

is 99.99 s% _[OQ76 . he nedi cal -.agent ;cont ai.ning | ayer 11
my 1 nel uddO ATV o ke sigRethat b Py R SRR Rd et <
only, but ideci@B¥esal $0e ldtedruBeit\WaER me@calgenp iRy is the mdddhial-i on to
the poorly water-sol uble polyners. Exanples of the water-soluble

pol yners i nepriceentaisingdars qyhediel ae fesired; aspordingeiodhe vmeplopinedishl done
copol yner; I - gly . _hydr oxvpro .cel hul gse; .

hydr oxypr 06 ?ﬁtﬁe‘%{) E)X/ Icg% r%ldolggi;le Bll.?ﬁ? c&f 3%%1;)?%{3}%%%%%&1?5%3 rrﬁdé‘? abi c;
starch; gekahidbnlfElient mhass%detheabownd the i ke. The anount of the
wat er - sol ubl e Eﬁl ymers contai ned in the nedical -agent-containi ng

| ayer 11 i sl nly 50%or |ess by mass of the

rodi cal - agent - COMAh DS ANSH el B ELRLAR o BIA ek SRP0 205

and nore preferab or 1'ess ™y nmass. 0 he
content of cédr@imdiiarths edddidal aPaltydBESning 1208 @an [0 @¥okk-linked by

polyvalent metal ions during swelling of the gel forming layers in response to

water. This eliminates the need to include sufficiently-cross-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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When t he nedi cal -agent-containing |ayer 11 includes poorly

wat er - sol ubl e polyners, preferted internedi ate |ayers are those

i ncl udi ng pol yvi nyl pyrrolidone, as stated above. The internedi ate

| ayers may include only polyvinyl pyrrolidone or may al so include base
substances that nmaintain the polyvinylpyrrolidone in the internedi ate
| ayers in a desired state. The ampbunt of the polyvinyl pyrrolidone in
the internediate |ayers is commonly 10% or hi gher by nass of the
internedi ate | ayers, preferably 20% or higher by nass, and nore
preferabl y Ké%daoehhgiigkrdaye, taasing hoQificMay Hecoatinkehd a gel with

pol yvi nyl pyéy{fgl'i done contained in the internediate |ayers is

pref erabl y gient staongthene ho ohbriaedk- val ue of nore than 30 suffices
to forma g OO@dqh enough strength. [0078] , The thi ckness of
an internediate Tayer is froml to 80 p.mand preferably from 10 to

50 gm |f the thi GlsassvdlBblogd fasans apaes whidheca@rsdl dontA86d 7 thber ed
medi cation 1 can be adm nistered orally. [0079] Each of the

above- nent i baegsyelable sabiforming leyews JPeandchd ansheragsclbnkridny nadyvafent

i nvention [ ' ] s swhi.ch are differeat fromthe
above int e;m rré‘@illgabt%g g?gggglyn%‘?aal?f%ﬁ%%ﬁ% %@ﬁs ?]ﬁs c?’&flgﬁ’émmﬁwaegenps
adhesi ves castgilyealylicadifiepdfhediave licayrl sarB6:8viail pBRmidrs Hidhldacid,
limted as |ong as_they are pharmaceutically perm ssibl e ones.

Adhesi ves tRfgHReSaspexvinaiiy]l celimiosp @upnresywen; aed thedikad s &hevirtopore of vent
cont ai ned itﬂoéébgmi.l{’%ﬁé%Xﬁfhé’ﬂ‘&e%ct&i’for%g‘.”p' e, carboxyvinyl polymers;
| an ITS

polyyacrylic ac pharmaceutically perm ssible nontoxic salts
such as sodi[0déglol yacryl ate and the like; acrylic acid copol yners and

their pharmaceutically perm ssible salts; hydrophilic cellul ose
"derivatives sucHtasalsapakladaiie veaberewelioble geddrarine davers thand he

i ke; pull ulkaRn:; i - e 0 1.1

{1 agacant e 2ap indREs A58 ALY Rinifl honll BTN tibos Tinker,
deri vat i vedy polyvakmitimgthbionac eBkamplel yf pehiebhbibig sahntsthaanrghidie

li ke. One % rmrz. ?{e é%gcgi Iséltljbstance_s can_be sel ected for use.
Further, adfi&&qsydinked sFetentipstal ivap ediude: shapghernd Bs dowiertivesnat ed

th I i i o . ' A I
oo poags o fiakeedrish Bfllan Al ML BN Ge RV ke ASEHAbAN JBMEAL V™S

sueh -as—pot yvi-nyt pyr
acet at e- vi mghihanrgimdonkthediel y fee;orandte bfithose kehstOnes asin B Ele@bd
t hose subsgapces can al so be selected for use. [0080] The
t hi ckness ot ¥fie adhesive | ayer can. be adjusted as desired within
t he t hi cknepgoggdnge in which the orally admi nistered nedication can
be adm nistered orally. The thickness is preferably from1l to 50 ism
and nore pref er alflhe dmamtid thowatrmpmellAbleebfnais afentdhehiiihesi ve
| ayer of |ess th%n jt ) .
contained 1 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 & 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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Mmmay result in adhesion failure. On the other hand, a thickness of
nore than 50 um may hinder the swelling of the gel formng | ayers
that occurs in response to saliva and the |ike during intake of the
orally adm nistered nmedi cation and at the sanme tinme nay cause i ntake
di sconfort when the adhesives contained in the adhesive | ayer are not
soluble in water. [00811 A manuf acturing nethod for the
orally adm nistered nedication 1 is discussed bel ow. [0082]

First, coating liquids for the gel formng layers 12 and 1.3 and the

medi cal - agebimigritgésil2gmldayBemdichndieariysaitiod by piBtlent R tgldahs. N
liquid for the gel form ‘ra\Ag | ayers is applied onto a base film and
then dri ed. Thenearbakemess ol sugh yelyypleat mgtalrompaurdaingde mastiepl-ggentnat

desired co DAty f R t h el
P e R e T
appl yi ng t hertbpidasg of tiguraie svelldbde gdldsninklagents Rehigietard B &ostg | ayer
havi ng desired _convex portions formed qon its surface can be obtai ned.
For exanpl éinkeddypolyvaient mpialdons. paeisrahln §-08 e Bigrsbyraass, and mmessed

pattern that, v iL.onshi p_between t he
Concave and=ssre SRS B ARt BIRE  PHAIMR R RS Bl RhlRET. | o
of convex paeldsonbam0.0tbarehganasf tis anommicE ke pdiiQéninnetanamnsgel
formng | ayer is fg_rmad, the coating liquid for the

medi cal - ag@8berEbert &P thg polryalent metal capmonads ismoebsefficient mhar shegeleach
| f ' = . ' ' t i th
Qonvex. por Ly eRElsspEvEil fboled (BRATEL hitn Ra ML A Bl L, | 0

t o 'f or m nedhe atal ageiny ofibtpation g Thay fysaltd In inkafficieds dldsaMinlh ¥oof the

| am nat e bodi es ealge}h of \Q[ni ch has the | am nat ed .

medi cal - agSRECTHHELANE B3 tragias pegnls cputainedyn thy ael forminerlayesi n t he
descri bed qfggf , i .

medi cal - agent - égﬁt?c i&fgﬁ?{negqﬂqgs’g@ S %W%&tﬁgqufa%ﬁ{pgm%%?##ﬁ%ﬁeégﬁ {lelp , the
base fil s parte hyenhsdtiznfillowemguedy rantt: tdimctiesin ik mtedicdlnizonia

articular shape, there formng the orally adm ni stered nedication
s “The tﬁ%tﬁgwh@&_ fa?fg?fﬁlgﬁgaﬂmﬁtw%@%ﬁs PEXEBHoT by the Rajips o1
portions oRndRlsle 6ffthb RlyPullehfifetal b3l dildSoBQ G4nk k) t he base

f-i-b-ms Py -be-l-ef-t - unti-l "dosage w t hout r-emovi-ng
met hod applrlassicishtion obtheenredicaltzdgentscentainfing lmgeh tinddootortht hevismed-aces

of the oral adm ni.ster dication 1. Wien convex porti.ons need
only be f orah%"dﬁ’d’ﬁ aé’itlf’ﬁi’?’%g? _g?lﬁ‘é%ﬁ? ’F‘&E%@JS‘PO? ’ be?dé’f“?lg“ é&jﬂieni stered
medi cat i ongdhbilgtyfdrate maﬁaf-aée@t%mahﬁngwém, ddeenRae. filmfor the
si de on which convex portions are not forned.
[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 {o maintain the polyvalent metal compounds. By

providing the water-swellable gel forming layers 12 and 13 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 ionized to generate polyvalent metal ions when

the gel forming layers 12 and 13 swell in response fo water such as saliva and
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[ 0083] The base filnms with the concave portions can be

manuf actured by applying enbossing or the |ike to form concave
portions on plastic base filns conprising: polyester such as

pol yet hyl ene terephthal ate, polyethyl ene naphthal ate, and the |ike;
pol yol efin such as pol ypropyl ene, pol ynet hyl pentene, and the like; or
t hernopl astic resin such as pol ycarbonate and the |like. If necessary,
at least either of the surfaces of a base filmcan be subjected to
peel i ng. [0084] In the above manufacturing nmethod, convex

portions artﬁeﬁﬂx@l’ﬁedomﬂafgbhn@irdahhyoﬁll&hﬁtﬁ&f&h@ﬁaﬂﬁdﬁ.C&bb%tér-wth t he
use of the base filnps with concave portions. Alternatively,

conpr essi or?“f?%llaélerﬁ &rming agents conterned ip dbe od f@ﬂpﬁé%@l-‘i bgﬁ@d ABconvex
portions i i e surfaces of
t he water - srh\kglc?&gl%&gg‘?’%%gﬁﬁ’ﬁé‘g ge§§1r%8 mé%d Afﬁo Iégq¥8[5§ Yeoat ed
wi th pol yvauitientaadngtlo sobafiemed vﬁﬁidllﬁt T affitiondlyRebssvia leat

met al conpounds that can generate polyvalent netal ions (the sol vent
is, for exdmirEswpkahl ?E@o‘g oypatngragestsiaribe geldpreing layaxe 12 asddgpni ed or
sprayed ontg.base filns t hat have concave and convex portions for the
purpose of tormng desired convex portions, and then dried.
Thereafter, [0t@O]coating liquid for the water-swellable gel forning

| ayers is applled or_ spr.ayed onto the polyval ent nmetal conpound
coatings, and the ithessthesurfagenofdhp stnter sreallable gedfarmivg tayers 12

wat er swel | n e
surfaces 0%9 hﬁgq?vg égg%ﬁ?“@tﬁ%ﬁ%a& otrairghgbr?‘ig.‘? Jyﬁ%délﬁlgg af}%enﬁolgf‘?]%lgcn b
coated wit lngtal gdm{i(ﬂmﬁslm alcheashostaiglidyd apiHeyth ddicAIFags RE-Bott B g
sol ution c nt al ning p val ent . met aI conpounds_t hat can generate
pol yval ent &% ]@3‘(}6’@ dppistarpd masicagion dh e Nk et &igemedise gel

formng | a\é. él?t cjo%tﬁﬂﬂl%\% elaﬁdofttﬂ e g%ﬂl%ms-{él%d%pe%\ffatfgﬁr%ﬁl ed

sol utions n contain solu ynmers, exanples 0O

i ncl ude: t hm:lmdd pnljv“m:lenﬂmgeageanhﬁoﬂmist Bt ddeevier nécb%abﬂﬁhaﬁdﬂbst ances of
t he nedicaliaﬂ%qt-containing | ayer 11 |isted above, and the |iKke.

[ 0086]

o When the gel fmmmg 1ayels 12 and 13 of the orally administered
medlcatlon 1 swell in response to water such as saliva and the like to form a
gel inside the oral cavity of the patient, the polyvalent metal compound
coatings on the water-swellable gel forming layers 12 and 13 are ionized to
generate polyvalent metal ions. The water-swellable gel forming agents
contained in the water-swellable gel forming layers 12 and 13 ave cross-
linked by those polyvalent metal ions. Accordingly, a gel with sufficient
strength can be formed without the use of sufficiently-cross-linked watexr-
swellable gel forming égents in the water-swellable gel forming layers 12 and
13 in advance.

(6071}
The thickness of each of the polyvalent metal compound coatings on
the water-swellable gel forming layers 12 and 18 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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Wth reference nowto FIG 6, an orally adm nistered nedication
according to the second enbodi nent of the invention is described
below. The orally adm nistered nedication 2 of FIG 6 includes a
first gel formng layer 21, a second gel formng |layer 22, and a

medi cal - agent-contai ning |layer 23 which is snaller than the first and
second gel formng layers 21 and 22. The orally adm nistered

medi cation 2 is formed by sandw ching the nedi cal -agent- containing

| ayer between the gel formng |layers and by joining the gel formng

| ayers at tineid pyedsrablyeioh 560ge0 a0 tWhén thehikdbeadfeagesttheont ai ni ng
|l ayer 23 is-covered with the first and second gel formng |ayers 21
and 22. | n Raiyealeniopetal gompoyng gopipgs J@Aessfth@adwngemxfowrﬁ%n@nawer is

provi ded w %. t) e contact area of the.orally
adm ni st er e%‘@ﬁrregl ?%P%%E‘ZA W % ﬁsa%hoéﬁg%)gﬁ rﬁ}%{)vusen&rgﬁ?g%gpgp e
patient careseh cosdnig ichot Pixgt enaldlyto dbbgnGafitnt Rer sthapghar whtardmed in
such patterns as shown in FIGS. 2. A to 5. 10087] The orally
adni ni st er ddeerpElgrchandy phothidmgpeeimagh pithegolvalent srtalmemnennd

subst ances . f i oped qrall nm ni st ered

medi cati on c%ﬁglﬁgg%gcﬁ&?sn%%d% %\Eﬁgg%?g?l?ﬁ%%??gﬁén%ﬂ)& %’hﬁeé’g fl\?’éth ayers.
[0088]  Acanilglanghdibarmouktidiedtéoiuchredhned and @ umﬁqamgepéﬁsmgh
adm ni stered mnedication 2 of the invention, coating liquids for the
first and & ﬁ?dilé_g 885 mi ng | ayers 21 and 22 and the

medi cal -ager[bmi?pt aining layer 23 are prepared first. Next, the
coating liquid tor the first gel formng layer 21 is applied onto a
first base fil m h@lienghe geldaneingtafcrosweld in td3pbndas wWaRsh SRHEX
portions can,be fgrrred on T,(tghe surface 24 of the first gel formng

| ayer 21, &RHVERBA Toe 6t Brms gal ipridg theralyarity of tharptieadhenavi ng
convex portj j : . f ] . Lha liquid for

t he nedi caltl#%ga}llt 8%§%°nﬁ%%@°l°§‘y%‘r@%£%%§§?tn Ogﬁ lgﬁ%ghfﬁeﬂa% rst gel
form ng | ayecasihalbly disselve\emdrsethodt fuhé orsdlysdndaistq@ed niddigtion dibe

| i ke such th t he nedi cal - agentcont ai ni ng{; layer 23 is forned smaller
than the fitP&he Jarerrgpehingthespedicaiacenhgontaunngiaver (8 Sreh pasendhe
medi cal - ag = C. [Jal] ; i i F qui.e. for
'he. second (et frm o e LRYSE g ine AEATMEh e b SR Iy "
havi ng coneaee ifzomei ke govemtntieed mesbkimagentparstdontrinehn Roe thor med

on the surface 24 .of the second.gel forni | ayer_ 22, and then dried
Lo 1 or m t h@ BRtsG G PYpCig the e ICR] S8R AP BOMFBKAFHIE EPRIISIBR | ( 5
surface. Nexgtor 2 w8 AHEIF e REIRS 185 niddfal hé&ﬁfj gjaglor&%?ﬁ%q)tu% &F the

formng layers 21 and 22 are joined together, "t e orally
admi ni st er etaliseadoatisteredomedibatiod dt i dhus prefirngl tHae pperly placrabldiges

i nclude: f le, (1 thod.in which th i pheral._edge of
he Tirst QENERGTAF CorPapaingae Pediel ot P Pr i RRE GV G GRLRSEe e

peripheral sge@antR. 9Thate of #e p36:9P WAtAoLiE PhIYTheb &Gl &lmbs Pressed
onto the gel ated peri pheral edge, and then dried to joint; l11) a
met hod i n whHpetivertheslpng phithertastecstyeld said thiadike bf tie medicalegents. gel
form ng Iaym&ﬁl and 22 are directly joined together by thernal
fusi on bond ;"and WO a nethod in which an adhesive |ayer(s) is/are
formed on either ThARisfdats s B ’?fﬁﬂremtﬁgt ﬂn@éﬂ%{ed?%te?éyeﬁ-é‘ﬁxcﬁﬂigé‘d gel

e

formng |ayer 22 or both, an gel formng layers 21 and 22 are

j oi nted bypoheinviprasilident by prédied 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 response to water. The xeason 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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The above nethod applies when convex portions are fornmed on both the
surfaces of the orally adm nistered nedication 2. Wen convex
portions need only be fornmed on either of the surfaces of the
orally adm nistered nmedication, a flat base filmcan be used as the
first base filmor the second base film 3400891 An orally
adm ni stered nedi cation according to the third enbodi nent of the

I nvention is one wth convex portions that is fornmed by shaping the
filmlike orally adm nistered nedication 1 into accordion folds. In

the case, t#a witldhights opektdh. a nuch smal ler contact area because only
the accordion foJds of the nedication conme into contact with the oral

nmucous nenbr Aé4! Thus, even if attached to the oral nucous menbrane,
e e caton, 535,35 AR RSl REIPHR el PPt ot on
of various ra¥diogilgentbeitehifelaybh €l 5&ORR pabtidulaly NWeRHI OBxhBpReLf
limted to those _exanples. [00911 (1) Preparation of a coating liquid
for a gel fiHewpardy Wagesrsoluble polymers include: polyvinyl aleohol; ethylcellulose;
hydroxypropyl methylcellulose; acetate succinate; hydroxypropyl
methyleellulose phthalate; acetylcellulose; cellulose acetate phthalate;
carboxymethyl cellulose; hydroxypropyl starch; dimethylaminoethyl
{meth)acrylate- (meth)acrylate copolymenr; (meth)acrylate-ethyl acrylate
( copolymer; (meth)acrylate-methy! (meth)acrylate copolymer; ethyl
(meth)acrylate-trimethylammoniuwm chloride (meth)acrylate copolymer;
dimethylaminoethyl (meth)acrylate-methyl chloride (meth)acrylate
copolymer; (meth)acrylate- ethyl chloride acrylate copolymenr; polyvinylacetal
diethylaminoacetate; polyvinyl acetate; shellac; and the like. One or more of
those substances can be selected for use. It is preferred to use polyvinyl
-3;1-00.1'1.{‘3“1;1.01)..8. or use ot'her poozly water-soluble polymers in addition to the
polyvinyl alechol.  Since the polyvinyl aleohol, 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 pooxly
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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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 calciumchloride. Next, a polyacrylic acid of 11.3 g (trade nane
"Car bopol 974P," Noveon, Inc.), which serves as a water-swel |l abl e gel
formng agent, was slowy added to the resultant solution wth the
solution stirred and was di ssolved by stirring. Then a pol yvi nyl

Chom cal 1 uaprt A e RO e R ERRG T omer PP BT Symoilug%af

was sl owy ﬁdq;@dﬂsreva&aeso&ﬁﬁwbbmue% bdnthitRd 30 khd nedicst A% en@doAAchiNE
0

conpl etely dissolved by stirring the solution for an ur and a half

whi | e heat ilagen Hels$he amount thamdd?é’gﬁ“é@@c@& Hleuinimuan wedisal agemlh.

Thereafter oI c tQ rg erature, .a

concentr at egglpq y?ernl&j%b@%aﬁ 3y ? %‘ tatg ébt:]ilc? pEymgiisakasent
accordi ng tdantdm id ﬂikﬁﬂ@&ﬁa?&@d’ﬂ%&@@@ﬂﬁhg layef 32N 0.Pe BleRs%Othe ddpdr) Was
added as a plast|C|zer to the solution, and the sol ution was stirred

for 5 ni nutlEsit of Hes eBfensofpherearly vaiersolablemplyhensiiel 99.69 mase%gel
form ng Iayﬁ? %10092] (2) Preparation of a coating liquid for a
nmedi cal - age ntai ni ng | ayer: A fanotidine of 2.5 g
(gastric ul cer neThcmbiien)agombiceitasany efref ] tdpadiiaab a3g8base and a
titani um oxi de 010.6 (trade nane "Tipaque CR-50," Ishihara Sangyo
Kai sha, Lt ¢ubstappesaposigrnaier- a@uhlemb@n@a loBivabieldl meraseihdhdetroater

puri fied f | ed therein,with the
use of a n%hgfbéé;{)olgﬁm ééﬁpjg) tlh\% i ny’llﬁyrar%l og‘lbipép?}f'mfés r%‘ Iﬁ%lsde
nane " Pl asdmalee %&&@olublﬁblﬁﬁpﬁhnbhﬂe)pol%hﬁbyﬁbﬁ&bxfe@ﬁf@$a@%aﬁ base
substance, was added to the solution with the solution stirred and

was conpl et"@ryioHrelidngLarelymeri ququﬂayleh%glsf@qhmd@mpp:dmuvlow f an
h Th
Concent 1ot STERy R LRen Y1800, BBl SHTACRRE: Ml Sabl cippehs

accordi ng tgelatthe ddapian detrBtamdptho fikei aThe Ametint @&h&@a@é& -solbiilg. ) was
added as a plasticizer tg the solution, and. the solution was stirred

for 5 mi nu&’@g’mqlﬁé?@ﬁwe@dﬁﬁh%ﬁeﬂgcaééﬁ%qtrf@nﬁl’éwgdaﬁ%r11t1ﬁéomm°nly
medi cal- agegps m ng-.
Tayer 80 SR R ot medk i SR bR Bl 30

suf fi ci ent loy lae by amesd, and mmpmﬂ@hbbmﬂ%&ﬂeyswmsi.hérhiﬂew@i ligeht of
appl i cator n a ol%eé %ene rep t hal ate (PET) base film enbossed
by a given® fée Fersh 99 HPES FFPES-ons so that the convex
portions of [Iqu@:}. 2A and 23 coul d be formed). The coating liquid for
gel formng layer was then dried at 80 degrees Celsius for 5 mnutes,
thus form ng the Winnethesmedicalbdgengredntaining layer 11 includes poorly watex-

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% ox higher by mass. The K-value of the
polyvinylpyrrolidone contained in the intermediate layers is preferably 90 or
higher although a KX-vaiue of more than 30 suffices to form a gel with enough
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formng |ayer. The thickness of the obtained gel form ng | ayer
including its convex portions was 38 ISM [0094y (4) Formation of a
nmedi cal - agent -cont ai ni ng | ayer: After coating liquid for the
nmedi cal - agent-contai ning |ayer was sufficiently defoaned, it was
applied evenly on the gel formng |ayer with the use of an applicator
whose gap was adjusted such that the coating anount after drying
woul d be 50 g/n2 (50 fin thick). The coating liquid for the

nmedi cal - ageten@@it ai ning layer was then dried at 80 degrees Celsius
for 5 mnutes, thus form ng the nedical -agent-containing |ayer. Thus,
two of a shé@97$bV|ng t he Ianlnated base f|In1 the gel fornming |ayer,

and the nedi cal a nt nt ai in_ the SCI’I b order was
obt ai ned. [0095] +2€t ‘gl ﬁ@él@eg‘f’é’t&b? %gékﬁ‘?%‘éd above

conpri si ng ﬁlbﬁlmmﬁ@ai ﬁﬂtobmmf' [fhe bRKARL 5 %e [ {Bok a|n§¥serbhe ?‘h%%’t he

medi cal - agent-contai ning |ayer in the descri er wer e

thermal |y jadmewtﬁl‘eéeleidmatmntﬂnanlbelatdmmﬂstmadowjb»nt containing | ayers
faci ng each[ r by pressing themat 1 kgf/cn2 for 1 second in a
100- degr ees- ius environment. After the enbossed PET base fil ns

were det ached f riachiae ugekbch OB nbAVRI adinihro@Tlesiifiohas Used to

shape an orally adm nistered nedication having the |amnated, gel
f or mi ng | aypeeardingito she agfentlommWandudgadbgswellagabmﬂmhmmghﬁ‘ayat and

havi ng conwex port, ons .on t rfa of th out er m ng

| ayers, ﬁcoﬁ“@ben?}’é’k'e BUFTRG ‘ﬂ‘@t%@ r‘?éi:ﬁn&? ﬁ@”eéﬁgg%gé’gl%att rns of
the base fialABsibQ BEidRATSS t?l'é']a@ﬁeﬁhﬂé?ﬂiy fedbt b&qgﬁiaﬂy hmﬂzed‘ﬁ‘é1 orally
adm ni stered nedi cati.on was manufactured in the sane rmanner

Exanpl e 1 éngegsttbenate mia@@lafcﬁtm@lmeemwéﬂe Dbt Hdhesmtthahemt)ossed
pattern as oy aghtgslveopvilozt)g e Whed tsB2* ‘éh S0 ve%@g Shtained m g?e acﬁaesgzg(sj

are: for example, carboxyvinyl polymers; polyacrylic acid and its
pharmaceutically permissible nontoxic salts such as sedium polyacrylate and

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

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 »ange 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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3B to be fornmed on the entire surface of the gel formng |ayers. The
t hi ckness of each of the gel formng layers including its convex
portions was 80 Int. [Exanple 31 [0097] An orally

adm ni stered nedi cati on was manufactured in the same nmanner as
Exanpl e 1 except that base filnms were used that had such an enbossed
pattern as would allow the convex portions of FIG 5 to be forned on
the entire surface of the gel formng | ayers. The thickness of each
of the gel formng layers including its convex portions was 205 p. m
[ Conpar at i yen Begmebdt i adliB88)] failure. On e cvhal handadhikséssnéehore

nmedi cati on S nuf actured in the sa manner as_Exanple 1 except
t halt fl :'ap lggaélgy ey un .1-tt.he ﬁﬁeﬁ\ﬁﬁgeggdg%g‘?l%?ﬁ}%%%ﬁéﬁﬁ“f 9089]
(Eval uati onegfontdg, %‘iﬂﬁra"i’lla'th% ?]ike 9&1‘%@%@%@'& %e?;%’%ﬂ%?ﬂ:%{igﬂred The

medi cations wth respect to e oral "nucous ne
oral | y adninedtedionchndedti thasame simanafaatser iathkendifooarfpltesheh the 3 and

Conparative anple 1 were admnpistered to five human subj ects
wi t hout m@éﬁ%@%%&?al{l?émr@&i ?%ﬁiayébﬁ’?%n@égﬁbye WoVREt he upper
j aws of the[ggggﬂects, and the adherability of the orally adm nistered

medi cations wth respect to the upper jaws was eval uated based on the
follow ng five-pdi manafatwingimethodsor the walpadministelabieditation 1 is

discussed bhelow.
[o082]

First, coating liquids for the gel forming layers 12 and 13 and the
medical-agent-containing layer 11 ave 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 poxrtions 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 desirved convex portions formed on its surface canbe
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. 24 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
layexr/ 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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1: The entire one surface of the orally adm nistered nedicati on was
attached to the upper jaw and could not be detached w th ease.

2: One surface of the orally adm nistered nedication was partially
attached to the upper jaw, and the attached portion could not be
detached with ease. 3: Although one surface of the orally
adm ni stered nedication was partially attached to the upper jaw, the
subj ect could detach the attached portion easily with subject's
tongue and coul d take the nedication. 4: Al though one surface
of the oralThe doigiftiaédodlywdeiiartdrot mwdicapion tLilalslcynddxipretiest éro t he

upper jaw, the ﬁét ached portion fell off quicldy and the subject
coul d t ake 9B oRiteseasesn. It should be mptedrihat $hw pasetfilawsuney baled witd

orally adm yj Leation qui ckly without the medication
attached to‘%ﬁ%ﬁ%%%&%&aﬁlom [ Tabl e 1] Enbossed

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 terephthalate, polyethylene
naphthalate, and the like; polyolefin such as polypropylene,
polymethylpentene, and the like; or thermoplastic vesin such as
polycarbonate and the like, '_If necessary, at least eii;l;e; of the surfaces of a N

‘base film can be subjected to pecling. B
{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 or 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 ox
sprayed onto base films that have concave and convex portions for the
purpose of forming desired convex portions, and then dried. Thereafter, the

coating liquid for the water-swellable gel forming layers is applied or sprayed
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pattern Sub- ject 1 Sub- ject 2 Sub- ject 3 Sub- ject 4 Sub- ject 5

N

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 watexr-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. 6, an orally administered medication
according to the second embodiment of the invention is described below. The
orally administered medication 2 of FIG. 6 includes a first gel forming layer

21, a second gel forming layer 22, and a medical-agentcontaininglayer 28
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 avea 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 layers.

[0088])
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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 layexr
23 ave prepared first. Next, the coating ]iquid. 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 suxface. 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 fixst gel forming layer 21, and
then dried to form the medical-agent-containing layer 23. Meanwhile, the
coating liquid for the second gel forming layer 22 is applied onto a second

base film having concave portions so that desired convex portions can be

formed on the suxface 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 togethex, thus forming the orally administered medication 2.
Methods for joining the peripheral edges include: for example, G) a method in
which the pevipheral 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; (i) a
method in which the peripheral edges of the fivst and second gel forming
layers 21 and 22 ave divectly joined together by thermal fusion bonding; and
(ii1) 2 method in which an adhesive Jayer(s) isfare 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 ave jointed by the adhesive layexr(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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need only be formed on either 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 medication 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 eage.

[Example 1]
[0090]

The invention is discussed in furt_l;_er detail below with illustration of
vanous examples Notethat tii;z.sco.pe of the ivention is not limited to
those examples.

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

A calcium chloride of 0.8 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 aleohol of 33.8 g (trade name
“Gohsenol EG-05T,” Nippon Synthetic Chemical Industry Co., Ltd), which
sexrves as a film-forming agent, was slowly added to the solution with the

solution stirred and was completely dissolved by stirring the sclution for an
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hour and a half while heating the solution at 70 degrees Celsius in a water
bath. Thereafter, 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., Ltd.) was added as a
plasticizer to the solution, and the solution was stirred for 5 minutes, thereby
completing the coating liquid for the gel forming layer.

[o092]
(2) Preparation of a coating liquid for a medical-agent-containing layer:

A famotidine of 2.5 g (gastric ulcer medication), which serves as a
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 sexves as a base substance, was added to

..the solution with the solution sthzed 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 stivred for 5
minutes, thereby completing coating liquid for the medical-agent-containing
layenr.
[0093]
(8) 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. 24 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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Cl cl12 1.6 [0101] Table 1 reveals that the orally

adm ni stered, nedications of Exanples 1 to 3 with convex portions
were high in |l ow adherability with respect to the oral nucous
menbrane and easy to swal |l ow even without water. In contrast, the
orally adm ni stered nmedi cati on of Conparative Exanple 1 was found to
be difficult to take because of its tendency to be attached to the
oral mucous nenbrane. WHAT IS CLAIMED I S: 1. Afilmlike
orally adm ni stered medi cati on conprising at |east:

forming layer. The thickness of the obtained gel forming layer including its
convex portions was 38 um.

[0094]
(4) Formation of a medical-agent-containing layer:

After coating liquid for the medical-agent-containing layer was
sufficiently defoamed, it was applied evenly on the gel forming layer with the
use of an applicator whose gap was adjusted such that the coating amount
after drying would be 50 g/m2 (50 pm thick). The coating liquid for the
medical-agent-containing layer was then dried at 80 degrees Celsius for 5
minutes, thus forming the medical-agent-containing layer. Thus, two of a
sheet having the laminated base film, the gel forming layex, 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
| 1aye1 1n tilé de'scribed order were then thermally joined together with their

medical-agent-containing layers facing each other by pressing them at 1
kgf/em? 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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a nedi cal -agent-containing |ayer; 5a gel formng |ayer on which are
formed a multiplicity of convex portions in 1 to 10000 in nunber per =
100 m®; wherein a height of the convex portions is In a range from
20 to 1000 gm and wherein a thickness of the gel form ng | ayer
i ncluding the convex portions 10 is in the range from30 to 2000 gm
2 The orally adm ni stered nedi cation of claim11, wherein the convex
portion has at | east one type of shape selected from anong tapers,
col ums, hem spheres, and frustuns. 153. The orally adm nistered
nmedi cation 3B t€bafoiinbd oh tHe eMhRY Rirfack BEIHIRAL fo2hiRORPErsC OTh&l Ni ng
|l ayer includes a nedical agent and a base substance. 4. The
oral |y adnirdenepsef eashpEideigshiosminglayeisdnendingdtamontey porfionswves ei n
t he thickn f the nedical- 20 agent-containing layer is in the
range fronﬁgf to 1,000 gm

[Example 8]

[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 foxming 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 Example 1 except that flat PET base films with no embossed
pattern were used.

. todgé]' A
(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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5. The orally adm nistered nedication of any one of clainms 1 to 4,
wherein the gel formng |ayer includes a water-swellable gel formng
agent and a 25 filmform ng agent. 6. The orally adm ni stered
medi cati on of any one of clains 1 to 5, wherein top surfaces of the
convex portions are planar, and wherein a total area of the top
surfaces of the 30 convex portions of the orally adm nistered
medication is 0.1 to 20% of the surface area on which the convex
portions are forned. 7. The orally adm ni stered nedi cation of

any one of clai msg:hifRubh o¥b6EThdR dilfite S@llyfadiThidterb@RicBfios Wakai NS
wat er - swel | abl e gel form ng agents, and wherein the

wat er - swel Immtlelljg sttachedrto the agmemsw,anbe subjestscomidhiatadcihthepdtachad ent

metal ion

d f ;
Claims 1 oFoReHE R A e R PRI G Theretages. Y °° ©

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-
patterm jeetl | ject2 | jeet8 | jectd | ject rage
Example 1 FIG. 2 4 3 3 4 3 3.4
Example 2 FIG. 3 4 5 ) 4 5 4.6
... | Example 3 FIG.6 | 6 4 5 5 5 4.8
Comparative Flat 1 i 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 to 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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an internediate | ayer including polyvinylpyrrolidone provided between

the gel form ng |ayer and the nedical - agent-containing | ayer.

9. The orally adm ni stered nedi cation of any one 5 of clains 1 to 8,

wherein the gel formng layer is formed on both sides of the orally

adm ni st ered nedi cati on. 10. The orally adm nistered

medi cation of _any one_of clajns 1 to 9, wherein the convex portions

are 10 fornedﬂ%ﬂyﬁﬁb%%gl eI%ypes, each of the convex portions

havi ng a hei ght whi-ch ifdlariiks amaliyordohniakererbmedication]]. A

met hod for neurfpadisihigngtabeast@ad |y adm ni stered nedi cati on,

conprising the stepsedficald Yidhtaiagali Ngyddquid for a gel

formng |ayer ontq %e‘iaﬁ&&i g‘ﬁ%y iP%nawﬁ%ﬁaXfe U 5 Or ned

t hereon and dnyin%;,ape yIng oAt m _|IgULd or - a mnmedi ¢cal - agent -
multiplicity of "convex portions in 1 to 10000 in number

per 100 mm‘; wherein a height of the convex portions is

in a range from 20 to 1000 pm; and wherein a thickness

of the gel forming layer including the convex portions

10 is in the range from 30 to 2000 um.

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

15 3. The orally administered medication of claim 1
or 2, wherein the medical-agent-containing layer
includes a medical agent and a base substance.

4, The crally administered medication of any one
of claims 1 to 3, wherein the thickness of the medical-

20 agent-containing layer is in the range from 0.1 to
1,000 pm.

5. The orally administered medication of any one
of claims 1 to 4, wherein the gel forming layer
includes a water-swellable gel forming agent and a

25 film-forming agent.

6. The orally administered medication of any cne
of claims 1 to 5, wherein top surfaces of the convex
portions are planar, and

wherein a total area of the top surfaces of the

30 convex portions of the orally administered medication
is 0.1 to 20% of the surface area on which the convex
portions are formed.

7. The orally administered medication of any one
of claims 1 to 6, wherein the gel forming layer

35 contains water-swellable gel forming agents, and

wherein the water-swellable gel forming agents are
cross-linked by polyvalent metal ions.

8. The orally administered medication of any one
of claims 1 to 7, comprising:

40 the gel forming layer; and
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containing layer onto the gel formng |ayer and drying, 20 thus

form ng a | am nated body having the | am nated

nmedi cal - agent-containing |layer/ gel formng |ayer/ base filmin the
descri bed order; preparing two of the |am nated body and

j 0i ni ng and pressure bondi ng the two | am nat ed bodi es together 25

wi th the nedical - agent - cont n| n ers thereof facing each other;
and r enovi n I‘Fé‘tt?zﬁ'@ %%ﬁ%t ﬁ "ghe rest into a

pr edet er m nedP@h}Ep‘en}thmﬂﬁee @m\mﬂ%ﬁdheﬁws#m@@h reedi darimong 3012.
A nethod for baped aidirdheg mediosdgeraditoncaiai g Iwgdxcati on,
conprising the steps e orall¥ Qaﬁ&ﬁ&éHbf%dC%@EhBQt166“653a%9foﬁef'rSt

gel form ng I feé%;?ﬂﬁso 1atfo' kS gge\il &5 Soncave partion

f ormed thereon an to’ form?lhr]; of n e§5 Fayer
printing a cobP¥PRA I?‘%;Lhoghf &t %Sn%ﬁlté}ﬂ %&éﬁﬁ’c%ﬁ'ﬁ‘h‘?#ﬁtﬁg’“%yer ont o
the first gel m¢digatigpri-ayer and drying to formthe

medi cal - agent - cont®0 NiTE loayelyt ddiinisteiRld aeditatidhed ahyt ogel
formng layergs claims 1 to 9, wherein the convex portions are

10 formed in two or more types, each of the convex
portions having a height which is different from one
another.

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

15 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,

20 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 jeoining
and pressure-bonding the two laminated bodies togetherx

25 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.

30 12. 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 form the first gel forming

35 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 layer;

40 applying a coating liquid for a second gel forming
layer onto a second base film having a concave portion
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40applying a coating liquid for a second gel form ng |ayer onto a
second base filmhaving a concave portion forned thereon and drying
to formthe second gel formng | ayer; and bondi ng peri pheral
edges of the first and second gel formng |ayers together to formthe
orally 5 adm ni stered nedicati on.

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

5 administered medication.
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