DESCRI PTION A METHOD OF MARKI NG A COWPOSI TI ON FOR USE
I N ORAL ADM NI STRATION 5 Technical Field The present
invention relates to a nethod for making an
identification mark on a surface of conpositions for
use in oral adm nistration such as drugs or foods. 10
Background Art Wth I egy. F Mrmceutl cal
conpositions for use |n oral admnistration such as
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such as tablets and capsules, not only their packages, but also the compositions

themselves are required to be identifiable in order to prevent mistakenly
dispensing or taking the wrong drugs. However, there are limitations to
identifying tablets Iand capsules with only their shapes and color tones.
Therefore, marks are made on the surface of tablets and capsules in order to
enhance identifiability. For example, the following methods are employed for
marking tablets and capsules: transfer-type printing using a rubber roller to
directly print letters and the like on a the surface of film-coated tablets and
capsules; and inkjet-type printing of printing ink dots on the surface of film-coéted
tablets or capsules. In the case of uncoated tablets, a method for imprinting
tablets, using a tableting punch with a concave-convex surface, has been
employed since old times.

However, these classic methods like the transfer-type printing are easily
affected by, for example, the surface condition of tablets or capsules and the
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managenent is required in order to stably provide

clear printing. Also, in the case of inkjet-type

printing, insufficient drying of ink causes stains, or

blurring of the printed letters on the tablets, which

may have an influence on the appearance 5 of the

ets,; rthermore. .in_the case of inprinting, :
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cases and, therefore, there are |imtations on the _
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can be printed, and the nunber and size of letters or
case heirdjetplypegbrintiragp hnsuicidnd| dryingpof iokrcdusgsr statresd ablurring of

the tablet surface. Consequently, the anmount of
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etching nethod for evaporating, with laser, part of a
maytegsiytocour.f reseltinghithe angraysicdipgrt bging shippes offj and the engraved

wat er; and a nmethod of applying inkjet-type printing
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JP- A-4-122688 25 Patent Docunent 2 : JP-T-2000-512303
incréase in the defect rate in an appearance examination. The engraved part
may also chip off in the distribution process, which may not only decrease
identifiability, but also have an influence on the product quality.

Therefore, as a method to replace the conventional printing methods and
imprinting method, Patent Document 1, for example, discloses a method for
marking tablets and capsules by irradiating them via a pattern mask with a laser
beam of low intensity. Also, Patent Document 2, for example, discloses an
etching method for evaporating, with laser, part of a tablet surface that can rapidly
disintegrate in water; and a method of applying inkjet-type printing to the etched
part of the tablet.

Patent Document 1. JP-A-4-122688

Patent Document 2 : JP-T-2000-512303
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Di scl osure of Invention Problens to be Solved by the
I nvention However, in cases |ike Patent Docunent 1,
where a pattern mask is used to nake shadows, a
contrast between the edges of the pattern mask, i.e.,
the 5 boundary between the | aser irradiated part and

: 0oL il jated part tends to becone anbi guous,
DIS&AQ%%C%'Q&FQH%ﬁ tabl ets and capsul es with spheri cal

suréacqs where marks are made. Also, the pattern mask
needPRIEMsohe Sderd bydredavantion oduct in advance,

and hi gh precision processing techni ques are necessary
t o Hpweyes sntaasesdikecPatertdkociiuenhé mhiees aspaiterrt maisk is used
are limtations on the shape 10 and size of the mark,

to makewHadoved)ta 8okt BEtWESP R EHEESs GAMRE pRRrATANSIEGSE. the
by marking tablets and capsules. In cases |ike Patent

bour@&r‘ﬂr’%@ve%—n Meci8et rﬂ‘?ﬁb%‘f&ﬁ P%gtzﬁﬁn% ywédgﬁgéiér%cﬁée‘tgﬁaﬂ& tends to

the tabl et surface, I's ne

beccgrh'ggérﬂﬁ@g@@gpﬁrgbﬁﬁﬁg% afjr{cl%@%létg?atﬂ‘ad pa[gsau%gtv?itr?gpd)herical surfaces
noi st ur e- pr oof edness, protection 15 fromlight, and

wherpg marks @58 readeas k AR, tﬁﬁ ratteroangsknegdsdathri pregasses for each
there are concerns that the drug content may be

produstiirc advdoes tancdhigh poecision prlogessing teehe Pard neeyssary to
cause part of the tablets to be chi pped oft. Moreover,

processtee Patter@nded PRUHhEARSrAININGS YRS érleel%hﬁt@HQWntthe shape

the mark, it is sonmetines necessary to further prin
b0 . r gbl a ,
and s SR iner Y pufRafnt ks of Wi TG BB bedroviced by
cur,.. Therefore, there is a strong need for -
marlﬁégg@la ﬁf‘gcﬁapa?” ki ng method unlike the
conventional marking nethods, which is highly
pr dBs@sesdikeftatant Elocumennt 2swhersiinet laser beam is used to engrave

easily-identifiable conpositions for use in oral
the tattet rsustacat this methodmayr dgsagedhbasritingl prepérties of film-coated

damaging the quality of the 25 conpositions for use
tablet® aPtRduRFRdHteHabIS; such as their moisture-proofedness, protection
from light, and bitter taste masking. In the case of uncoated tablets, there are
concerns that the drug content may be reduced due to etching, and that the
etched part may cause part of the tablets to be chipped off. Moreover, since the
etched part does not always clearly show the mark, it is sometimes necessary to
further print the mark in ink. As a result, the same problems as th‘at ccceur in the
classic printing methods may occur.

Therefore, there is a strong need for development of a marking method
unlike the conventional marking methods, which is highly productive and which
enables production of easily-identifiable compositions for use in oral
administration such as drugs and foods without damaging the guality of the

compositions for use in oral administration,
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3 Means for Solving the Problens As a result of

t horough research of a nethod for marking the

conpositions for use in oral admnistration in |ight

of the circunstances descri bed above, the 5 inventor

of the present invention have found that irradiation

of the surface of a conposition for use in ora

adm nistration, in which a specified change in

col or-inducing gxide is dispersed, with a specified
Meqr}%ﬁ;}r %@Hm%%%@mﬁ%e in color of the surface due

to aggl oneration of the change in color-inducing

oxi 4&.2 resulbofrthondugh fesdarshafd methad fammpahieingrtee@ompositions

the present inventor has 10 conpleted the present

for usw enbidiradnivestratiotoir gt & thet cipsipAstarebs B PiRLAbove, the
invention, there is provided: [1) A nethod for

invé?‘ﬁélkbf‘ﬂ'leap%?%\}érﬂl%ri ﬁé‘éﬁ%‘éﬂﬂa-ﬁmh%@ﬁ Lhaé k3face of a

conprising the steps o sing a

lar-ipduci ng oxide i.n.the. canpgsition fqr yse in
corsftiony Riries i remiistision, Rmbigh & Rediied chanoRdn
conposjtion for use in oral admnistration with a
colar:{geycingmxide isdianasradnwitbra speeifieddaner beamioaisas change in
and wwth from0.1 Wto 50 Waverage power to nmake a
colopaf thelserf@cet diee thaggkmeratimroof {hedeteamge ixtdi@r-inducing oxide.
aggl onerate so as to becone discolored; [2] the

As dTEsstilngf teé Bad|ciheaitiiNBheRocpdr e p‘r“@@‘érﬁﬁ%ﬁﬁ:r has

scanning stepis 20 carried out at from 20 sec t
co e ant i mar ki ng met hod according to item

mﬁ)&? grtﬁgﬁég%éﬁgiehﬁgﬁé scanning step is carried out

wth an ene )éfﬁ-e{ unit area of from390 ml/cn2 to .

21008° /'29#25, [P RReRPIdNEGPIRSERS IMRIINIitRgre 5 Ripyided:

one of itenms [1] to [3], wherein the |aser beamis at
[1] 1A metheddopemrking acosapesitiontthe uge doprabadmnistigtion,

25 wavel engths of a solid state |aser, and wavel engths
compfisier thedstepisi ofd dispraisibgua ichange in color-inducing oxide in the
composition for use in oral administration; and

scanning a surface of the composition for use in oral administration with a
laser beam at wavelengths of from 200 nm to 1100 nm and with from 0.1 W to 50
W average power to make a particle of the change in color-inducing oxide
agglomerate so as to become discolored:
[2] the marking method according to item [1], wherein the scanning step is
carried out at from 20 mm/sec to 20000 mm/sec;
[3] the marking method acccirding to item [1] or [2], wherein the scanning step is
carried out with an energy per unit area of from 390 mJ/cm? to 21000 mJ/cm?;
[4] the marking method according to any one of items [1] to [3], wherein the
laser beam is at least one beam selected from the group consisting of

wavelengths of a solid state laser, and wavelengths of second, third, and fourth
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4 harnoni c waves of the solid laser; [5] the marking
nmet hod according to any one of itens [1] to [4],
wherein the change in color-inducing oxide is at

| east one selected fromthe group consisting of
titani um di oxide, yellow ferric oxide, and red ferric

L.de. rking nmethod according to any one
harﬂ?hﬂf%@‘g %%”%%%Fg? Iag\ﬂgrel n the conposition for use
in oral admnistration_has a hardness of from 10 N to
o] st marking)methodaskendingde rey ene ef dems 1o taldl, wherein the
items [1] to [6], wherein the conposition for use in
chapgalin @@iﬁrﬁihsiucbrtg' oxideds at ieastesh @ setbatéd fifodh thédgroup consisting
mar ki ng met hod according to any one of itens [1] to

of tildfliumliexrie) yellew forie OXres| dndred Pérriesexibg; or al
admi nistration conprises a coating |ayer; [9] t he

6] WJM&QMIFN@%H%&C&&MM% ko ahgec{ﬂé &l |tg}9{§e[r FA8' 81" herein the

osit rsin

ted tabl et 10 e r ki n t hod accordi ng
compgs{figit Brdtss ?ra»ec{wplstt@'l[cm idhiess o HRAO Bito 500 N
the titaniumdioxide is fromO0.01 to 20 parts by
[7] \ibrgheartyng saetiwdiaccorgngte asywneef gemsdi] tm&]nwrmeun the
product or the coating layer; [11] the marking nethod
compositiati foy use mngrabd eeinuhisttation is7a malde8lprodher ei n an
amount of the yellow ferric oxide or the red ferric

8] akeds I i
o St o, o8 LB S, Ml

N a ent .t he.
comp@éfion (R el %d@wﬁ@sﬁ%@n SEb}isGr LEGRTR 1P
9 ggnufaﬁiurln amarkeg ositjiqQn for use in oral
[°] dArimAdingm e k8lepheptin thesaamrositon
change in color-lndu0|n oxide in a conposition for
comggisinghthepgeating Fayerds raafulmnoamtutahiahm ng a surface of
the conposition for use in oral admnistration with a
[10] the marking method according to any one of items [7] to [9], wherein an
amount of the titanium dioxide is from 0.01 to 20 parts by weight based on 100
parts by weight of the molded product or the coating layer;
[11] the marking method according to any one of items [7] to [9], wherein an
amount of the yellow ferric oxide or the red ferric oxide is from 0.001 to 5 parts by
weight based on 100 parts by weight of the molded product or the coating layer.
According to a second aspect of present the invention, there is provided:
[12] a method for manufacturing a marked composition for use in oral
administration, comprising the steps of;
dispersing a change in color-inducing oxide in a composition for use in
oral administration; and
scanning a surface of the composition for use in oral administration with a

laser beam at wavelengths of from 200 nm to 1100 nm and with from 0.1 W to 50
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25 | aser beam at wavel engths of from 200 nmto 1100 nm
and with fromO0.1 Wto 50 5 Waverage power to nmake a
particle of the change in col or-inducing oxide

aggl onerate so as to becone discolored; [13] the

manuf acturi ng nethod according to item[12], wherein

' IS carri out at from 20 sec t.o
W dyBEadé B30 B8  SarfElcaffhehafhn ¢ Reldidaducing oxide
g:cordi ng to item[12] or [13], wherein the scanning
ag99iqrBerate K085 te #espmmawdisgolaiedher gy per unit area of
from390 mli/cm2 to 21000 mi/cm 2; [15] the
[13]matinef aranufactyrimgtrhethaat accatiding to iteny [ 1@)ewbdleréinehe scanning
[12] to [14], wherein the |laser beamis at |east one

stepoisacarsielesitest fr6PN20 RemBRUR 80000 Fiisbof 10
wavel engths of a solid state [ aser, and wavel engt hs of

S n ' : i S he sol i
L1417 2 Raphictrind el & Coord MRy rEaY BT il oSy the
ne of itens [1 o.[15], wherein the change in
scaffifigritehiis CERIEE Rl i 3hiencEQk pes o Caeg o bdomy 99 Mniiem 2 to
roup cgnsisting of titanium dioxide, yellowferric
210&9“@€F”bnd red ferric oxide; 15 [17] the manufacturing
nmet hod according to any one of itens [12] to [16],

[15]wHeeenanufectadny aseéthioahnadaurdiraetd Angrorle ofitemis g1 2ptd Py,
has a hardness of from10 N to 500 N, [18] the

h ' ; . o
WhoTRh3 sl DSal et AR bt SoBBIecPPBrPlnd B consisting of

v SRPRIRS Sl Ly B SR SEh 8, K0 Mg, anc four
e SYSS P 7P SOIBIFSES a coating |ayer;  [20] the
manuf acturing method according to item[19], wherein
[16]t KBedpaputactudng methpdi atangdirigetccany iong ofayemsi[$2kto [15],
filmcoated tablet;
wherein the change in color-inducing oxide is at least one selected from the group
consisting of titanium dioxide, yellow ferric oxide, and red ferric oxide;
[17] the manufacturing method according to any one of items [12] to [16],
wherein the composition for use in oral administration has a hardness of from 10
N to 500 N;
[18] the manufacturing method according to any one of items [12] to [17],
wherein the composition for use in oral administration is a molded product;
[19] the manufacturing method according to any one of items [11] to[17],
wherein the composition for use in oral administration comprises a coating layer;
[20] the manufacturing method according to item [19], wherein the composition
comprising the coating layer is a film-coated tablet;
[21] the manufacturing method according to any one of items [18] to [20],

wherein an amount of the titanium dioxide is from 0.01 to 20 parts by weight
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[ 21] the manufacturing nethod according to any one of
itens [18] to [20], 25 wherein an anount of the
titaniumdioxide is from0.01 to 20 parts by weight 6
based on 100 parts by weight of the nolded product or
the coating layer; [22] the manufacturing nethod
accor dj to any one of,ite 8 o.[20], erein
basg o halmer &Y g Ftier BRded Blodiiotsr thasiing Tever,
ferric oxide is fromO0.001 to 5 parts by wei ght based
[22]ontheomapafactupbpgvieetitnd accendingrdd asy qireoalidemesr[18héo [20],
coating |layer. Mireover, according to a third aspect
wheoéin the gpmesenof ty gelibwrfertidekiid or tHy md fetic dddé isfrom 0.001
mar ked conposition for oral conposition manufactured

to 53%’5\6&%8{ ﬁng BS5&4 'd[?g14 ?@E}%ﬂ@ Wﬁférl: t6F the, ABYd& Bruct or the

22; 10 e ora nposi ti on accordi ng

.0 iktem 23, wherein the conposition for use in oral
Coaéﬁ%'%’(éﬂrati on is a tablet or a capsule. Furthernore,

the present invention praovides: (1f) a nmethod_for . i

makMagearer. aeeerdingdeis HirhArPR @sent invansionudiaere is

in oral admnistration conprising the steps of:
provifde@er si ng titani um di oxi de and/or yellow 15 ferric

oxide in the conposition for use in oral

[23]adanfdkedatmposiid ¢ 8l CempbsitRenpasufactoréd®by Une
in oral administration with a | aser beam at

; ji4.h from
manfFHEFPY dF s cbaiAddo Ry dhy SFReME 1202 0 L o
rk making net.hod accor.di Jo item (1 erein the
(241, oA e S0 aerRrPRS diftn A wiigr i, IR gl for use
. product; 20 (3) the identification mark maki ng nethod
in otgd @stnainigratien temtaklet offeaRsHIBhe conposition for
use in oral adm nistration has a coating |layer; (4)
t heFudbetinbre, ahieqpresenk imegntion petvides.accordi ng to
item (2) or (3), wherein
(1) a method for making an identification mark on a composition for use in oral
administration comprising the steps of: dispersing titanium dioxide and/or yellow
ferric oxide in the composition for use in oral administration;, and scanning the
composition for use in oral administration with a laser beam at wavelengths of
from 200 nm to 1100 nm and with from 0.1 W {o 50 W average power;
(2) the identification mark making method according to item (1), wherein the
composition for use in oral administration is a molded product;
(3) the identification mark making method according to item (1), wherein the
composition for use in oral administration has a coating layer,;
(4) the identification mark making method according to item (2) or (3), wherein
an amount of the titanium dioxide is from 0.01 to 10 parts by weight based on 100
parts by weight of the molded product or the coating layer;

(6) the identification mark making method according to item (2) or (3), wherein
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an anount of the titaniumdioxide is from0.01 to 10
parts by wei ght based on 100 parts by weight of the
nol ded product or the coating layer; 25 (5) the
identification mark nmaki ng net hod according to item
(2) or (3), wherein 7 an anmount of the yeIIowferric

' ] ar h ht_ based on 1 rts
an b gﬁ&h% vl et ! 96 BAES budeeiagt baperon 100
SSSB m?g had for manufacturi n? a conposition for use
Parts PYowgi 9 aitithe Jpeledechiproduss epthe icagtingdayerps of :
di spersing titanium di oxi de and/or yellow ferric oxide
(6) i @ methagefor anposiactaning arcampositioorfal Lsdrinrdrat aahiimistration,
and scanning the conposition for use in oral

comadising tHe stdp@ofidl 1%)Oérﬁ|rf§€ﬁfarm.@rﬂrﬁ|ékldéaé!r% V\%bhéuprfev\}c oxide in

from?200 nmto mand with fromO.1

the ét‘!ﬁl RERI PPN Ui B a@ﬂmhfjﬁ%&lofn %i\dé%lgﬂ%?lﬁ%@h&@eosmon for

05|t|onfor use 1 n ora m hi

act uri.n t ha cordin
oo RS %%Bm'%ﬁ‘f’%ﬁ’e 5 3ith §G8SREbPamAawaRRANeHs PAGPGR2PG nm to
nol ded product ; ) the manufacturing nethod
110@6‘52)@8%@“@ frarn Oq &U)to Sh¥Y averageepewepbs imakemanddentification
use in oral admnistration has a coating |layer; (9)
mark joa themdrapositiongfometsedd @at addiimigtriationt em (7) or (8),
wherein an amobunt of the titaniumdioxide is from

(7) Othfélmhﬂuﬂébtﬂﬁhb&n@ﬂﬁdbeé@éﬂrdhﬁﬁfﬂjltﬁﬁ (ﬂg}mﬁ%@iﬁ é(bércgoﬁnposition for

wei ght of the nol ded product "or t

s 2”%)9?3'3}9"9@?‘%‘“%%%2?0'@?%@%?{ ow Perri ¢ oxi de is

f 0.5 parts b ht based on 100 parts by
®) iR Then e At Hop AR (8 EawNALenape:composition for

(11) a conposition for use in oral admnistration wth
use gmoial@dminisgeationhaaekcoatimutayesy the manuf act uring

met hod according to any one of itens (6) to (10); and
(9) (th2)mahefantugiog inméthodf axcording to 6@l (738mi(8), Sika@isi®an amount of

according to item (11),
the titanium dioxide is from 0.01 to 10 parts by weight based on 100 parts by
weight of the molded product or the coating layer;
(10) the manufacturing method according to item (7) or (8), wherein an amount
of the yellow ferric oxide is from 0.01 to 5 parts by weight based on 100 parts by
weight of the molded product or the coating layer;
(11) a composition for use in oral administration with an identification mark
made by the manufacturing method according to any one of items (6) to (10); and
(12) the composition for use in oral administration according to item (11),
wherein the oral composition is a tablet or a capsule.

In a preferred embodiment of the manufacturing method according to the

present invention, there is provided a method for manufacturing a composition for

use in oral administration, including the steps of: obtaining a composition for use
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wherein the oral conposition is a tablet or a capsule.
In a preferred enbodi nent of the manufacturing nethod
according to .the present invention, there is
provi ded a nethod for manufacturing a conposition for
25 use in oral admnistration, including the steps of:
. obt ainin .CO sition for use 8 in oral
in ol APLURLAGR, WO 2 CR Y RE 1 WD hisast aneype of
| east one type of phan%e in color-inducing oxide =
chaggpdbtasdoT ingeoyidsugelesies Eomifeograun eensigting of titanium
di oxi de, yellow ferric oxide, and red ferric oxide, is
dioxide ppelted feritdoxidie| agdard feddn bikides d¢ dimperaed; dyd making an
scanning a surface of the coating layer with a | aser
iderRfRIELRdN rﬁal’l@ﬁ?'s‘éﬁﬁhg(ﬁ)g 8fs iR cﬂ‘ocﬂert!ﬁattﬁ]g_llﬂa%r Withed taser beam at

wth from0.1"Wto W average power. Thé coating

' i [ ieQX] I
waeot e (RSO fif &1 Php Find B Wit 4 Wby average
articular |imtation on conbinatigons of these oxides_ .
POWS. aﬁiﬂeoqcr?ém&kﬁal&aﬁw SOMEHISS FNY Ogiééﬁﬁ:w@‘sd'@?" feyellow ferric

_coating layer include capsule coating |ayers, o
oxidg, |ancmed iricapeds, butnithesa danogqeaitiedlar dyeitatiormae coonbinations of
dosage forns of the conposition for use in oral

the sl okidest draamyp bthar cornpehentsed Spadificliexaniple$ of iee coating layer
present invention are: filmcoated tablets,

incla4e ¥apsar &shtid R ,’filhﬁbga%"%ﬁr ?f,hae@?@ﬁ-&ﬂgtseg layers. The

8
capsules. Press coated tablets

dosBHbafifin o {6 crlediuaRRb e i eEh SR TafRral B iprorres

ncgé_hod according 15 to the present invention, there

embedigesy ohthg paegent nvertianse: Hemeeateditablgts, sugar-coated
conposition for use in oral adm nistration, including

tabletse hetrd papstilesy Eral sofhgagsulas. ddRressahateditablets enddhe like
| east one type of change in col or-inducing oxide

whosel eetsiib fayemis fite goatingtaysi mialyngsefoe igeddhi um
di oxi de, yellow ferric oxide, and red ferric oxide,

Scanhe Rl peRfpd R RTor U hp AR fthod according

to trlwea %Fésebn %rrﬂfgﬁtic\f\ﬁvtﬁle?g { Q sooE:zrcIvri o %Or%eﬂ%d for manufacturing a

composition for use in oral administration, including the steps of. obtaining a
molded product in which at ieast one type of change in color-inducing oxide
selected from the group consisting of titanium dioxide, yellow ferric oxide, and red
ferric oxide, is dispersed; and making an identification mark by scanning a
surface of the molded product with a laser beam at wavelengths of from 200 nm
to 1100 nm and with from 0.1 W to 50 W average power. Specific examples of
the molded product include: compositions for use in oral administration in the
form of uncoated tablets, orally rapid disintegrating tablets, troches, press coated
tablets, and the like. These dosage forms can be used not only for drugs, but
also for foods. Moreover, a composition for use in orat administration, which has
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to 1100 nmand with from0.1 Wto 50 Waverage power.
Speci fic exanples of the nolded product include:
conpositions for use in oral admnistration in the
form of uncoated tablets, orally rapid disintegrating
tabl ets, troches, press coated tablets, and the I|ike.

1 r n, be used not.only far drugs t
a ool 1e§8F 37 S HBeRRRL BY ahEigal8 isfittieafiondpati an the molded
oral adm nistration, which has 9 a coati ng{ | ayer, can
Progectanghtiesapplyingk aritanspargehiilm icoatingroveartke snoldesl product.
nol ded product and then applying a transparent film
coaNiotey thatethet teemn'whaedepnaduot-indimirg bRiake” tusedt iertie present
"change in col or-induci ng oxide" used in the present

inveriveinthe@Rs Redsidawitssdla pHiasrR dgddhidrateandgl %@rfeﬁqunduced to
and is thereby induced to 5 becone discolored due fo

becbAREBERTL A BP ne A APLARRRHS BT ects of the

nvention According tot prese i nvention, the
| aser-irradi ated titani umdi oxide, vyellowferric
oxide, and red ferric oxide undergo no chem cal change
such as 10 deconposition, provide a high |evel of
saf AgyantageossEectsmfihadhveetionn a clean condition
wi t hout requiring any special solvent. Therefore, the
manAteotding g therprdeshtaaeentibnotHeol sske-ipadisead titanium dioxide,
i nvention can be used to manufacture conpositions for

yeIIGAkIYzGFeE‘rI’b 8xidle, BAR rBUSferAE bRHS URBeR ﬁ@%nﬂﬂ?hgﬁéﬁ@e such as

so, according to the present inhvention,

i ti f.or_use i [ i ni i O 5 ch as
ciscERSRIcH, 0y 2 i, Dol i bRA g aritERod T a coar
nufacturing Lines wthout reducing productivity. _

conglEiPBoVEROLIERYIING Gy FRaRAIHAUeR | ATRLaTEn the maTiufacturing
mark can be nmade at any position on the conposition
metaed @cgprdjngdotthe pressehinventiontdambeansedandhankéacture
affected by the shape and roughness of the surface of
combphbsitioospfos iusedn drnal adndhishetivnngucH as fhed< apafafrugson Aiso,
for use in oral adm nistration, at |east one type of
according to the present invention, the compositions for use in oral administration
such as foods and drugs can be manufactured in normal manufacturing lines
without reducing productivity.

Moreover, according to the present invention, a clear mark can be made at
any position on the composition according to the present invention and hardly be
affected by the shape and roughness of the surface of the composition by
dispersing, in the composition for use in oral administration, at least one type of
change in color-inducing oxide selected from the group consisting of titanium
dioxide, yellow ferric oxide, and red ferric oxide. Accordingly, the present
invention can preferably be applied to the compositions for use in oral
administration, which has spherical surfaces such as tablets and capsules, as

well as foods with non-level surfaces such as confectionery. In addition, since
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change in col or-inducing oxide selected fromthe group
consisting of titanium dioxide, yellow ferric oxide,
and red ferric oxide. Accordingly, the present

i nvention can preferably be applied to the
conpositions for use in oral admnistration, which

rical C such a tabl ets
tne IEI6EBTh0E I npb Bl v BnEReldr sCUpEL RS ide Bmetnod for
confectionery. In addition, since 10 the tabl et
margifacheing &lmr@paacttaéﬂetﬁearyd fapaulestwitls astnating keyes and enhance
provide a nethod for manufacturing filmcoated

merchbhedbslitgraha gpalilyes with a coating | ayer, and enhance
merchantability and quality. Furthernore, since the

! aSFUrt‘Pn%ﬁ‘?ﬁb?é‘“sﬁ&eQﬁ@tléQér' S&ami ddh BE&DntidiiedWith PEciston by, for

exarrp e, a ga vanomst er mrror, the present i nvention

exaﬁwi%t BB R e bl P8 B = Shetifg el

onposition w reci sion. Accordin
to tﬁﬁ)g?ﬁ&ﬂ%c’ft%n MW\H“@?@P% Akt #rod the design ﬁ@”g’ﬁ marked 0” the
identification mark on a conposition for use in oral
comypdsilindrs witht + hymwirectsions  Accordinglyaitdd pissilye topravide a
conposition for use in oral 10 admnistration with a

metHbdfet afalohg ant idedtiffoatibh keanki on baddrepesitibhsor useraral
i nformati on about the mark design is I nput as a signal

adnﬁﬁ%’?ﬂa‘i‘loﬁow *hal'a Egﬁldllcggﬁd Sl(agkgrﬁoﬁéicénﬁ_ﬁbéw%‘?g@r L8E in oral

design. Brie scrlptlon
adrjipistEioRt ¥ila 2 FRd%IRt of adondrmbatkedt P@%ﬁ@é@éuﬁﬂf%nce

present invention; | . 2|IIustratesarowchat
'”fogﬁéﬁPﬂgab&%ért‘%G%ﬁrkdie%ﬂuf’r Hruiasy signal frsisoeempeier or the like,
for use in oral admnistration used in the present
it isie@sgriviahanda the desigows a TEM phot ogr aph of a nol ded
product containing titanium 20 dioxide according to
the present invention prior to laser irradiation; and

Brief Description of Drawings

Fig. 1 illustrates a schematic diagram of an apparatus for implementing
the marking method according to the present invention;

Fig. 2 illustrates a flow chart showing a method for manufacturing the
composition for use in oral administration used in the present invention;

Fig. 3 shows a TEM photograph of a molded product containing titanium
dioxide according to the present invention prior to laser irradiation; and

Fig. 4 shows a TEM photograph of the molded product containing titanium

dioxide according to the present invention after laser irradiation.

Best Mode for Carrying Out the Invention
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Fig. 4 shows a TEM phot ograph of the nol ded product
containing titanium dioxide according to the present
invention after |aser irradiation. Best Mde for
Carrying Qut the Invention 25 11 The enbodi nents
descri bed beI ow are for the purpose of describing the

pre ntion, but.th esent .i nyention is_.n
P T e BRpg e et ina aBloHe AL oAb PPy Fessribing the
resent | nvent| on can be utilized in various ways
prewmtwauenae@awﬁ he presant vegition igmpttliveitedioniy tQathEtsee
present invention. 5 (Marking Method) Fig. 1
embddimsntat eAcaostihglyathes prbsagit anveftiamcap e atilized iorvarious ways
i mpl ementing the marking nethod according to the

withiue RIpartiny ®tinh MRe oittAHUEHE Shit of tSEPreseNAvenasm! e

of the appar atus for inplenenting the marking nethod
according to 10 the present invention, the apparatus
is not limted to the one shown in Fig. 1. If CAD

e nformation is input to a controller, that
(Madlﬂ qﬁﬁ Qﬁﬁ is given to a laser oscillator and
gal vanoneter mrrors. Subsequently, a |aser beamis
em FH@dl filusthatep e sshematic diagren beanappsyatusefor implementing

gal vanoneter mrrors or the like, and then applied to

the merkiray githod ecerdihgae thé presenpewniehtion. f @itneegh Pig. 1 shows
oral adm nistration. At |east 15 one type of the

one@YaHISId & R B é@%f&qgfﬁgsﬁ%rﬁﬂ ﬂa?l(rﬁ?ﬁ@ﬁ‘ncﬂ:f Qé'cﬁbrdlng to

consisting of titanium ic oxid

the BRALA R 00, O A 2 L PR TURE Y SRRRU B 1.

nventio It was .found that the |aser irradiation
CA'%E’@&IEHT ofrpatipg ’%f%&ﬂ? g eortrellen thatkatormation is given to a laser

di spersed change in col or-inducing oxide such as
oscilatemandroalvanometpanifpre0 Sgbseqeently, arabdrdemmeis emitted from

di scol ored. Such an effect cannot be obtained by any
the oscillator, collected by the galvanometer mirrors or the like, and then applied
to the target, the surface of a composition for use in oral administration. At least
one type of the change in color-inducing oxide selected from the group consisting
of titanium dioxide, yellow ferric oxide, and red ferric oxide is dispersed in the
composition for use in oral administration used in the present invention. It was
found that the laser irradiation according to the present invention makes the
dispersed change in color-inducing oxide such as titanium dioxide partly
agglomerate and become discolored. Such an effect cannot be obtained by any
other metallic oxides if used in the composition according to the present invention.
An identifiable mark can be made on the composition for use in oral
administration by the marking method according to the present invention, without
affecting any other components of the composition for use in oral administration

(described later) or deteriorating the appearance of the composition. Since the
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other nmetallic oxides if used in the conposition
according to the present invention. An identifiable
mar k can be made on the conposition for use in ora
adm ni stration by the marking nmethod according to the
present invention, wthout affecting any other

onent s ff the co sitign for use in ora

infolfiRF A dripds OotneEontRNT Gk e|°518§xgﬁdo'mrasﬂaiekyr\gttmlae marking

t he appearance of the conposition. Since the 12
methﬁﬁ@m@mm toripet presenh nvesvionovhide absertsgdherigadiation state, it

i mredi ately with the marking nethod according to the
is epsesemodifyie designhi | e observing the irradiation

state, it is easy to nodify the design. 5 (Laser)

There are no particular limtations on the type of

| aser used in the marking nethod according to the
(LasfH sent invention, and |l asers capable of |aser

illation with al aser medi um (source of I aser

osc Elatlon inasolid, liquid, or gas s
r esJ’p- ets aee Od%ﬁﬁlﬁelaﬁélautatmm@#he tyrepf lﬁ%ra{seduaéee marking

can preferably be used. 10 Exanples of the solid state
methad @cciordingde themresent nvevition] andrlasesmncapalide of laser oscillation
| asers. In particular, basic, second, third, fourth,

withaan thferfrh bd i m&mBWSbﬁﬁgéillaﬂﬁﬁ?Diﬁ atgylig, figlid, or gas state
preferably be used. Specifically, Prisma Series Lasers

respfe*%.‘t’lveggsﬁﬁ Rtuddlf - IﬁB’%@Er NYEBRE: st?':‘ézhaégr &%f({i‘ggl& be used.

used t he second harnoni'c 0sci l

Exa %é‘oﬁﬁi’%g%dffﬁé" D8 R Y Tasshy ¥ ké%%%ﬂsf%m
y Coherenﬁ Inc.) as a fourth harnonic oscilla
iase%iaslﬂ PR7 %rn@laﬁ)c 1S8s8nd. thitdh fRatts, angtifth Barmpam Y4 laser

to 1100 nmcan be used as the laser 20 for use in the
osciflatase wan prederabdn bepussder aBpgcificaty, vRwshar@griss basérsofby

1060 to 1064 nm from 527 to 532 nm from 351 to 355
Coherentfinemi6édel NuASernBB2012 M) WABE Used as the second harmonic
oscillator, a YVO4 Laser DS20H-355 (by Photonics industries international, Inc)
as a third harmonic oscillator, and AVIA266-3000 (by Coherent inc.) as a fourth

harmonic oscillator.

(Laser Wavelength)

Lasers with wavelengths of from 200 to 1100 nm can be used as the laser
for use in the present invention, preferably with wavelengths of from 1060 to 1064
nm, from 527 to 532 nm, from 351 to 355 nm, from 263 to 266 nm, or from 210 to
216 nm, and more preferably with wavelengths of from 527 to 532 nm, from 351 to

355 nm, or from 263 to 266 nm.

(Laser Qutput)
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216 nm and nore preferably with wavel engths of from

527 to 532 nm from351 to 355 nm or from 263 to 266

nm 25 (Laser Qutput) 13 The average power for | aser

scanning in the present invention can be wthin a

range that hardly etches the surface of the target
nﬁtgsnlonfor usef I ral adm nistration b

aver 4§LYFOREAP RQVerigr %&%[n?ﬁaé‘””ﬁg oS Pregeny ‘QESGWC’” can be
referabI% froml Wto 35 W and nore preferably from

within gyraggesnal herdlyreichas dhe surfeeadfdbedargatcsaipppsition for use in
unit tinme is too strong, the tablet surface will be

oraleddrhigtistdation.t oThblatarage gedvdriie, forsexcmpied fioan 0. WWito 50 W,
chip away. On the other hand, if the output is weak,

pret‘éhéiﬂg%drﬂ TV 86 39 \W a?l@lth?e §F€f€t§}bl9rﬂfam(5—@\$% 25W. If the laser
Scanni ng Method) 10 There are no particul ar

ser.
'"atta!‘%h?éate‘*ﬁg q"eﬁeﬁtﬁﬁv vEE tsé%%itdéqn%‘éé?t%? Shitese ilips gtched due
adm ni stration wth a |l aser. | es .
to apleior Se4 e HiGRPTRAIPRHATUGERS Fngat v Ao as ainei fard, i the
met hod using a defl ector capable of changl ng the
outpuitiawesk, angingeoin colar wnlbnotagecauttitrignt.o an electric
signal; a resonant scan nethod using a resonant

deflector that is 15 driven by sine waves of resonance
frequencies; and a polygon mrror nethod using a

(Laéﬁr%@éﬁﬁm?g@emd I)ors or the like. However, the

gal vanone met hod shoul d preferably be used.

<pebfiofh Erb BonRbict i miaBEbhaRs e LG A8 Mdthod for

, referably from 60 misec to 8000 mmisec and nore
'rra‘gﬁéf‘art%ISWfﬁCSrﬁféberﬁW%%?,S't“an goresens eeal actmm&%trttée“ew'th a laser.

20 output is 0.3 W the lower Iimt of the scanning
Exagydesl of ¢he lasen scanrong mpeteodlificludes asgalvahometpesdrros method
8m sec, etching may occur; and if the scanni ng speed

usmé;Za Sfﬁ%ﬁﬂcﬁaﬁﬁi |ﬂ$2}§a§pggrfjg;1gtu?totgﬂoﬁ@tﬁglw aSmifebr gesording to
an electric signal; a resonant scan method using a resonant deflector that is
driven by sine waves of resonance frequencies; and a polygon mirror method
using a plurality of mirrors or the like. However, the galvanometer mirror method
should preferably be used. There are no particular limitations on the scanning
speed, being from 20 mm/sec to 20000 mm/sec, preferably from 60 mm/sec to
8000 mm/sec and more preferably from 80 mm/sec to 8000mm/sec. If the laser
output is 0.3 W, the lower limit of the scanning speed is 20 mm/sec or more. If
the scanning speed is 8mmi/sec, stching may occur; and if the scanning speed is
2mm/sec, the laser irradiation part may sometimes be burned. If the laser output
is &5 W, the lower limit of the scanning speed is 80 mm/sec or more, preferably 100
mm/sec or more. If the scanning speed is 60 mm/sec or less, etching may occur

or the laser irradiation part may sometimes be burned. Higher scanning speeds

14



10

156

20

25

is 5W the lower limt of the scanning speed is 80
mm sec or nore, preferably 100 misec or nore. If the
scanni ng speed is 60 nmsec or |less, etching nay occur
25 or the laser irradiation part nmay sonetines be
burned. Hi gher scanning speeds 14 can increase

VI thout affecti.n of
Can”h%r%%%kpvﬂo‘c%ﬁﬁ”y@y SindtHecung sber s e hEoting tere
nni ng speed is from 80 mﬂsec to 10000 mﬂsec
Theb‘? of %r!a%w lasesRWoUli SV, the ICTTNgvapeed isfiomd@mm/sec to
preferably from 100 nm sec to 10000 nmsec. If the
1000agem/see, mreférably fhom 88 rsedsed fw1608pent/sec Andme&preferably
mm sec to 20000 m sec, preferably from 500 nm sec to

from. 5000 ATE6E€ €o 40000 Eh/BEET elfQHbMaééroahl?sz 8BS @%e sBanning
10000mT sec. (Energy per Unit Area) ser energy per

spelf 1 3hanel/SEaR Dokt AAaSE LRI Sl SR oo o
Iaser accordin o the present. invention is
1500 simiens S50 SR800PHRIPERH'Y, T JUSCABIY sedf WP drgmisec,
20000 ml/cm 2 and nore preferably from 450 to 18000
mi/cm 2, fromthe viewpoint of whether or not marking
can be nmade and whether or not etching would be

(Energygest. Uit Arba) energy per unit area is |ower than 390
mJ/ cm 2, marking cannot be nmade. If the energy 15 per

uni t agdresnéry mﬁ"béﬂl;ﬂ?th?@é‘f@ﬂl@%lé‘ﬂ%{fg%a sty %é("#;hhace of the

be caused, a problem con‘posn ti
C
°°mH?’§'”nd®e“$?3{.eﬁé Bl R N3, G Sptorapa o present
. ‘[J{ m négb vvh ch,has _an enteric Coat%@&?
Invep 9@:’? 'Oy m»wcrae, prafaeatly &erudon tg 2 navcm and
an energ l{/ I evel within the range descri bed above.
more peeferablyremod 38 te dBPOPI yJ/can 7] frost the ersevqadihbwbwaether or not
showi ng a nethod for manufacturing the
marking can be made and whether or not etching would be caused. If the energy
per unit area is lower than 390 mJ/cm 2, marking cannot be made. If the energy
per unit area is higher than 21000 mJ/cm 2, etching will be caused, which is a
problem. The compositions for use in oral administration such as rapidly
disintegrating tablets or the compositions for use in oral administration, which has

an enteric coating layer, should preferably be irradiated with a laser at an energy

level within the range described above.

{Manufacturing Method)

Fig. 2 iliustrates a flowchart showing a method for manufacturing the
composition for use in oral administration used in the present invention. Note
that Fig. 2 illustrates an example of the manufacturing method according to the
present invention, by using a pharmaceutical composition for use in oral
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conposition for use in oral adm nistration used in the
present invention. Note that Fig. 2 illustrates an
exanpl e of the manufacturing nethod according to the
25 present invention, by using a pharmaceuti cal

conposi ti on for use in oral 15 adm ni stration.

ver. the manufacturin t hod accordi ng t.o
aarfPEion. GelRVEr i Thahdrduriad enoredduthc hipe present
phar maceutl cal osition for use in oral . )
'”V%@‘t‘ﬁ”hll%ﬂiabhmﬂﬁd tpgﬁe@mi e phathaceuical somprsitierdor use in
tablets, all the conponents are m xed, the mxture is
oragadnwmiatradoas rer escanyle, ihthobhas védnboated tatdeiss all the
conpressed and nol ded into nol ded products, and then

compéndmtsdge midcRdYsd nidfuielis rgﬁ‘QhéFaQé’d ‘Mstrﬁbébéséwrthe obtained
ubsequently, the conposition f use in oral

o 8 OB T B A mores
A B LB 5 oS RY oo e

Fart icular limtation on the laser 10 irradiation ‘
orat agdinistigticondesgoas exasunationsbyafior exainspleaarletier taat machine
after at | east one type of the change in

andcalnostai tebionaching] dadireraetbéd ethel GRchiaegdd to a conveying drum
consi sting of titaniumdioxide, yellow ferric oxide,

or fiRd Ih%(‘fk%@%lsc %c@‘?dinﬁl;@q%%hfsoné: g)%rtlcﬁ.tﬂﬁgﬂﬁ'hfa'ﬂ%ﬂ $P%he laser

use in oral adm nistration ere

5 0 e BRIl B SR 01 cre

tablets carrjed on a conveyer |ine before
typg P? ey ﬁhﬁaeﬁé@@§'°fc'mul9@9 pxise sale e\ﬁhﬁrﬂnhtheagr@ur)aﬁwswtlng of
therefore, the laser irradiation process can be
tlfanlhﬁbdpmda& aeliowt tersic-@dde eand sedifarouexipedd addeanhto the
Al so, tablets may be automatically spread on a fl at

compEusitiom fovhiisdh irporr ddvnini staticn. oTheedTbed, theaasBeirradiation
placed, in the mddle of the conveyer line, and then

proé@é/s ben E%Q‘?eélg lﬁbéﬂz%r%ié& Inté4n8 e HE of b{ gew riééﬂ o and

laser. Alternatively, an automatic mar
dru@%}’tﬁ%g%@ﬁ? rta%?%ﬁl l(ﬁ%g@é:fcqag c%%vlétyer hngq)eforé) I ling packages
can be irradiated with a laser and, therefore, the laser irradiation process can be
incorporated into so-called continuous production.  Also, tablets may be
automatically spread on a flat pan, on which a certain amount of tablets can be
placed, in the middle of the conveyer line, and then may be made to stand still
and be irradiated with a laser.  Alternatively, an automatic marking device having
a laser oscillator can be utilized to perform batch processing. Specifically,
tablets or the like filled in the marking device tablet hopper are sequentially
supplied from the hopper to an inspection department. Subsequently, an
appearance inspection machine is used at the inspection department to check

whether or not there are any stains, broken parts, or cracks on both sides of the
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tablets or the like filled in the marking device

t abl et hopper are sequentially supplied fromthe
hopper to an inspection departnent. Subsequently, an
appear ance i nspection machine is used at the

i nspection department to check 25 whether or not there

r t si de -

tabf5}, ﬁ‘ép‘e%@#@%r SR BRI 3B efif O Ble 8 4ydset Tradiation

go g Qé%tlmsto_alaser irradiation position and
POSHIaD BB mArcRdvith gdase vark) 5 The mark

according to the present invention should preferably

be an identifiable mark. The mark is indicated on

drugs in order to ensure identifiability and
(MadkY ferentiate them from other drugs according to the

design of the mark. However, there is no particul ar

L mirhat hapk 88«:&'&%@? @??é&%ﬂﬂvéﬂ érﬁ‘%hehﬁosﬁfaﬁfgrabw be an

i nvention, and a reel ect an

'defﬂﬁ@% o RS L %%%?%ﬂsﬁﬂ@spme@r@ﬁf tg W@Hf%y ientifiability
character| zed by its higher degree of desig
andfﬁ“é‘@fmﬂaé@ taefpiapeUOther druas @acrswian tﬁéhﬁdiﬂﬁlgrrwérﬂée ingark.

no particular limtation on mark designs, and
Howeterethsreria moeparticgiapimitatioan therhatls aceordireg tis ¢de present
singly or in conmbination. It is possible to use, for

invesitiomleeid $USEEEN ﬂ@@ﬁsel@é%ﬁy'rﬁé&daﬁd?ﬂwtdﬁéﬁ@n reqmrements.
sal es 15 conpany narKs or |ogds, or various codes used

A 5908 R g P A on

Nat i onal I ns rance and Uni vers
chafifh{Eed Bydl WENehaaaRE of JeStar Jesan, ers&aommr@d %
Oxi de) 20 The change in col or-induci ng oxides used in
conyertignaldeathadsy enthesg isme pagialanlimiteton sedmask designs, and
mar ki ng. At | east one type of change in col or-inducing
letteyzj dembelr s cyregphicsy raricheymbolspcan bei tdadchgingfy or irncomidination. it
di oxi de, yellowiron ferric
is possible to use, for example, product names, abbreviated product names, sales
company marks or logos, or various codes used for drugs, such as their Japan
Standard Commodity Classification Number, Therapeutic Category Number,

National Health insurance Drug Code, and Universal Product Code or the like.

(Change in color-inducing Oxide)

The change in color-inducing oxides used in the present invention are
metal oxides used for marking. At least one type of change in color-inducing
oxide selected from the group consisting of titanium dioxide, yellow iron ferric
oxide, and red ferric oxide can be used. The type of titanium dioxide used in the
present invention is not particularly limited, and includes rutile type, anatase type
or a combination of these types, or titanium dioxide processed to contain silica or
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oxide, and red ferric oxide can be used. The type of
titanium di oxide used in the present invention is not
particularly limted, and includes rutile type,
anatase type 25 or a conbination of these types, or
titani um di oxi de processed to contain silica or 17

e 08 K G, M BELAEMBALAL  R I htl Sroccts

.. Pharmacopoei a such as "titani um di oxi de" (Product Nanme
list *"@ﬁa&%})%ﬁ?@@hwacwwﬁ uoh a8 “littedumThexige! I((Bvoduct Name
ferric oxide used in the present invention is a

by KewazalSangyoe@o., L5d 1) eain bs Usiesit ed i n t he Japanese
Phar maceuti cal Excipients 2003 ("JPE") and used as a

col whé%ll@ﬂ@f&ric%&id@ﬁsﬁ@ihQHéfp?IéI&éﬁt Mbﬁ?gnfi%’%c?athg%lepigment

exanpl e, "yellow ferric oxide Co"orcon roduct Name
L LV O B T

used.. The llqw ferri xide is a yellow to . ]
as %?@RHPQ@%%& o%sp%\ﬁdﬁlf%gew oxidet fararamples oyelinw ferfic oxide
water. 10 The red ferric oxide used in the present
Colgrgean{P&uct Namathyr Gplgscgrddapanhtimited) aisd geliow fémic oxide”
JPE and used as a coloring agent. For exanple, "red

(Prodect Nanox bgteJUNS P CHEMI CIANECOY, UTDSEAN BEEML TR yellow ferric
LTD) can be used. The red ferric oxide is a red to

oxideqdd péHdw Q%r@%n%t#el’@ﬂ?ﬂﬂv@d 5\?@% ?F?cgic%rllgfig?%lgpée in water.

practically insoluble in'water.

Itor‘&Fhé € FOFA%H8 u%%'gﬁbr;b?gpg@'sgﬁt BVenTBntS Sndtlchl Sigment that

esent T nvention be
L CONPOSI ti for use in oral admnistration, o
s "Sﬁ%@gfﬂ ﬁ?eeég%o?”@%a @5 3 CRECTHNY aENt onpdseXaBRlE, ored frric oxide”
i n oral adm ni stration. The anmpbunt of titanium

(ProgugtNaae by UNSERE HIEMEEAL COVebTDpoanbennsed20The red ferric
particularly Iimted, and is, for exanple, fromO0.01

o T erarG 1 SRS Booge £8 raRicaly
insoRible in water.

it is preferable that the change in color-inducing oxides used in the
present invention be dispersed in a surface of the composition for use in oral
administration, regardless of dosage forms of the composition for use in oral
administration.

The amount of titanium dioxide used in the present invention is not
particularly limited, and is, for example, from 0.01 to 20 parts by weight,
preferably from 0.05 to 15 parts by weight, more preferably from 0.5 to 10 parts by
weight, and most preferabiy from 2 to 4 parts by weight, based on 100 parts by
weight of the molded product or the coating layer. The amount of yellow ferric
oxide used in the present invention is not particularly iimited, and is, for example,

from 0.001 to 5 parts by weight, preferably from 0.01 to 2 parts by weight, more
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wei ght, and nost preferably from2 to 4 parts by

wei ght, based on 100 parts by weight of the nol ded

product or the coating |layer. The anount of yellow

ferric oxide used in the present invention is not

particularly limted, and is, for exanple, 25 from

S i ght .. preferab from0.01l to, 2

prefordBl {Am R {1 By YeentRBanRs! PralRiabIgEars 01t fo 0.5 parts
b art bg mg%ght and nost preferably from0.1 to 0.5
y ‘QQWEI B5e9enghR0 persdy weidioofghetrsolsigdpiagiuct of théeoating

nol ded product or the coating |ayer. The anount of
layered The ameuntiod eed $entid oxideaigceietie prosent inveritret not

particularly Iimted, and is, for exanple, from 0.001
particularipdiniisedyan®isgiér eRampté, arahl o 0b1 g @ggftstb% %eiqht,

0

parts by weight, nore preferably fromO0.0 par
Walaly f I r 0.0.5 S
profabi O 108 ZRSkB IO, Mo RRelbely BrEol 4 part o
. aor,the coati.ng | ayer. These conponents are
weili i sy bPiebeiiinrani Y taio hamarts P waiehhrkaseccomd 00 parts
marked_in the coating |layer or the nol ded product

d
by weight of the moldad @rofdeten the epating layesr e Thesecomponents are
particular limtation on the target to be marked with

evealy dispersed andiexlstat feasirikiting ansk te heanapist Mthecddihg layer or
present invention, as long as it is a conposition for

the nredéd proalictastibMicStHekisBP irrklgMever . the hardness of
the conposition for oral admnistration is preferably

fro e pbref from20 to 400 N .
and og: [praPeribyEPiRiseRoB 7 P tprdet e rBrieinine 1aser in
f _the target .can be neasured, using a Kiya-type o
the %3?&5%@ n EI%EOEWCOEEWQ\AR eqeiesRNt frverdion, astong as it is a
043019-E). (Ml ded Product) The nol ded product as one
compesiian B useeincenah ggministration. usdowaver, dhe Hddness of the

adm ni stration used in the present invention is forned
compgsigimipraral atdmirsistratiohas preterably Rost 10186 500, Riore

the change in color-inducing oxi de selected from
preferably from 20 to 400 N and most preferably from 20to 300 N. The
hardness of the target can be measured, using a Kiya-type hardness tester (by

FUJIWARA SCIENTIFIC CO., LTD; 043019-E).

(Molded Product)

The molded product as one aspect of the composition for use in oral
administration used in the present invention is formed by usiﬁg a mixture
containing at least one type of the change in color-inducing oxide selected from
the group consisting of titanium dioxide, yellow ferric oxide, and red ferric oxide,
together with the drugs and sweeting agents or other additives described later,
There is no particular limitation on the molded product as long as it is not powder
and has a certain shape. The molded product can be formed by, for example,
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the group consisting of titanium dioxide, yellow
ferric oxide, and red ferric oxide, together with the
drugs and sweating agents or other additives described
|ater. There is no particular limtation on the
nol ded product as long as it is not powder 25 and has

neogI Bt PR Al 580 o SR

rgixturﬁ_li n a gvvder_ or \9ranul ar_form containing the

corfiaingag ;Pa’gw]g ¥ URIRG BeVHYRE AYXiREMass e, (Pyr U
CORPORATI ON, E_u#i Paudal Co., Ltd., or DALTON

COBBPRRTTOBNF ujaPaudsl 0., LtdxiorgD ARTBIME QRP QRRATION), a tumbler
CORPCRATI ON or DAIKO SEIKI CO., LTD.), or a 5

mixing magrded (bgiDALTON CORPORATIONMBA DHIKOSEK) AJDLTD.), or a
NARA MACHI NERY CO., LTD., or Powex Corp.); then

o _ - . Carmed .
P e A QR TA NS G TS NARK MACHINERY
p t etin machine, . rotary tableting hi ne .
CORHNP 4 of IR reResihy Slbtrasng enmoliinadhg obtained
. ol di n% machi ne and charging a nold with suspension or
mixtyre: by, Using,aitallet dnalgeg maghine suchias gesingte puncatableting
or sone ot her solvent, and drying the sol vent.
madpeei &irotdryytabletmgpneshife, tine dy cesteprtablettmakingneachine, or by
aspect of the conposition for wuse in oral

usiraglel mbidingtrachineasthd Bhakn® Lo withvasdersibRor Wiary in which
uncoated tablets, orally rapidly disintegrating

the m?ﬁ}ﬁb% di%ﬁ&@%ﬂ: ipc\ﬂgt‘%‘f@resog@%'qg@éq ﬁ@l'vkehgkﬁcf éﬂﬁrﬂéitlﬁﬁ solvent.

can pe easlily recogni ose

f u he nol ded product 15 is not limted, to these .

spedifalb bR oL i BleddsTrafuc s Boa aspashet i composition for
anot her form of the conposition for use in oral

use4nRal edpupistiRtiendsachin e presestinventiaminadude nocoated tablets,
foods such as |l enon kali, gum candies, and nouth

oralfy eapidhi digintegoating tetiletsatrdohesashewabée taplee gillyor the like,
those skilled in the art, but the nolded product is

whiti9icahi e bagily Peddiffie@HYNRDLES skflidd AHRAGRNbUCHR! IBed product
| ayer that would 20 giveé no damage to the
is n%gﬁrgwgtgfd' @tnelsbYesimpBieTar R 3% nMbi8Y! H%He Wolddd product as
another form of the composition for use in oral administration used in the present
invention include foods such as lemon kali, gum, candies, and mouth freshening
foods that can be easily recognized by those skilled in the art, but the molded
product is not limited to these examples. A transparent coating layer that would
give no damage to the identifiability of a mark may be provided on the moided

products described above after making the identifiable mark on the molded

products.

(Coating Layer)
In the coating layer as one aspect of the composition for use in oral
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products descri bed above after making the identifiable
mar k on the nolded products. (Coating Layer) 25 In
the coating | ayer as one aspect of the conposition for
use in oral 20 adm nistration used in the present

i nvention, at |east one type of the change in

s Yo L B0 b SE8 i pgghance i

and red ferric oxide is evenly dispersed at  |east in
colgrhadqging %dg,sgéecteggfcga\jge grpH@ %@pqtir@nofgftaphgn dlox1de yellow

coating |l ayer as one aspect of the conposition for 5
ferrigsexitda, andireddainid skidat iscrvandedispersad ghleastnin the marking area.

invention is not particularly limted, as long as the

Moreegkr, thiel pysitioh of tieg abating Naydreas bpa é%ctcoﬁmh@%omposmon for
reached by a | aser beam energy during aser

oo 78 S N o R At My e
conposition for use.in ora |on for t

as Ipag &5 they SeAting lye rﬁ—_‘%é?&ﬂtsg 3 “Pﬁée@éé?{ ok |b§>f&a°p'ed by a laser
include a 10 capsul e coating |ayer, a fil mcoated

beana%ergyadgugarla%%ramﬂfaa%r bewaver) theecoating layes stiguld
possible to coat the marked conposition for use in

preferablydunpostionsti as the bhtermdsayayert ofaiiepesrapbsitivouiph use in oral
to give no damage to the identifiability of the mark.

adnﬁﬁ:st@t@i%@dhé%séﬁﬁﬁcﬁﬁﬁéﬂ' anéﬁfblé’Qé? ki cbalR§ |&er include a
the conposition with the coating |ayer as an aspect

capQuIe ib%t 'té?u'i}nféﬁat{éa%yé} Qo Wpé’ld%é}ggt 2{%} thHJesﬁﬁ'e. It is

esent I nvention, Kkno

i n conbi nati.on er eof In the. case .
8'5%58%\8'5%&936%% MAEKFEBMPASHIBT: s r gral B g Eftion with a
can be mnufactured by a soft capsule manufacturin
layerdrarspasanheagugh rt@tgave ng dﬁreageré@ tiog identifiability of the mark. As
falling-drop nethod, and hard capsul es can be
a method ﬁxrtmaadfaicrturiag\tlaeazeaﬁagaagaenebytﬁe ocoripasition with the coating
manuf acture of the conposition for use in oral 20

|ayegca§ugg fds?gg% ggtqéaggﬁmsﬁﬂﬁﬁf&fus% il bra GRhipstEANH uded in the
present invention, known methods can be applied singly or in combination thereof.
In the case of a capsule coating layer, the capsule coating layer can be
manufactured by a soft capsule manufacturing method such as a rotating die
method or a falling-drop method, and hard capsules can be manufactured in
advance separately from the manufacture of the composition for use in oral
administration. In the case of a film-coated layer and a sugar-coated layer,
examples of the coating method include, but are not limited to, a coating

granulation method, a film coating method, a sugar coating method, a

compression coating method or the like.

(Composition for use in Oral Administration with Coating Layer)
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exanpl es of the coating nmethod include, but are not
limted to, a coating granulation nethod, a film
coati ng nmethod, a sugar coating nethod, a conpression
coating nmethod or the like. 25 (Conposition for use in
Oral Adm nistration with Coating Layer) 21 The

co it r use in .oral adm.nistration used in the
or et SOrmRoBRlortfR? sk BrTrA I Biskiety yeRbin thenprmsent
. ref e&gﬁl be a conposition that is mnade by coating a
invergian, oeNeRiNAS8 caRUR avier, Sheold AtsTagaly eomsonepastion that is
wWth the coating |layer in which at | east one type of

magebjilcoatingea sere coathihingnutuys andswebtingnegeiti dignpbnents, with
titani um di oxide, yellow ferric oxide, and red ferric

the esitleg il sy ianeriehdat leaﬂdoﬁ@qd&of ﬁ%tﬂ?&ﬂ&@%e‘lé’é@gmm the group

mar ked on its surface. Exanples of t osage
[ j t - d bl et d.
conb RS pIE kan i Bt AP Torc e ng R o 18R S B Sispersea
d| t . food ith th ti I , h
and ERing 15 5Pali ey Somenkes oovin sndory  EsARRIER S lhadosage

conmposition for use 10 in oral admnistration. There
form inchyde Siimicaatad tablats ssugar-eoaterdablets) afd piits; dbe dilm-coated
For exanpl e, drugs and sweeting agent conponents can

tablgts lesiaglpreféneely usttl. didetiiesrRNEay, Foelsasitithe'eBhting layer,
and bi nders as necessary, and then the obtained

suctiastdhootdte shd rsth 3t thd e ® ngéofEUhgﬁtufthtﬂé k&}fmﬁcgsrgtion for use

granul ation or dry granulation; a nonparerls
i | ornes,.can..be coate 15
n
in of FHIR[SIERIITE T s P RErERLEERRUPBST Bist Thr Rthe core.
Forgranules. These gran,les can further be conpressed )
RAMRE YIS AR Fwsednaaagid Farppeaents gant hatavaaly mixed with
the granul es can be conpressed and nol ded into
othepiagents spela asodidsgntatdnshbiniders e nexmssaey] and then the obtained
~ plurality of layers to becone pills. 20 (Capsul es)
mixtQegp saih dwe gfanmém ipeo gnaLRMPbeN By WBEgRMMAtbH IdPHrf O
use in ora
granulation; or a nonpareils such as sugar cores or cellulose cores can be coated
with a layer containing the drugs, thereby obtaining granules. These granules
can further be compressed and molded into tablet-shaped cores.  Alternatively,
the granules can be compressed and molded into pill-shaped cores, which will be

covered with a plurality of layers to become pills.

(Capsules)

Capsules can also be an example of the composition for use in oral
administration with the coating layer used in the present invention. Such
capsules are made by filling a capsule coating layer, which contains at least one
type of metal oxide selected from the group consisting of titanium dioxide, yellow
ferric oxide, and red ferric oxide, with contents including drugs, food oil, flavors or
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adm nistration with the coating |ayer used in the
present invention. Such capsules are made by filling
a capsul e coating layer, which contains at |east one
type of netal oxide selected fromthe group consisting
of titanium dioxide, yellow 25 ferric oxide, and red

fierri ' ith contents including drugs,, food. oil,
the e} fig PbATakintary R shie Atk o gagsle Coating layer.
identifiable mark on the capsule coating |layer. Such
Sughpriiules are neddimited teaither Bacheapsiles wanfticegsdes. The
soft capsules. The contents including the drugs may
contrntadedudingnthe drugshimayone eised afesieber thiexedntenits nay be mixed
ot her additives as necessary, and the m xture may be

withusErizt iy Es nedesSaly, M te Mpitlre Aay?Be TREEH a powder or

products fornmed fromthat powdery or granul ar
M | HOUH | yrr . For exanpl e
arafufét $6/fn, Gt PadustiBoBugs el 8ty ol BPordinutar
.pul lul an_capsul es, starch capsules or the |ike can be
mixfife 05 B 2 (UL 6E HuTy 5latPng Mok peemile; eRptinCamsiyes, agar
contain at | east one type of netal oxide selected
capgyiss HEMGreansuWensputivlag capsulassitanchdtapsules oy éhe dike can be
ferric 10 oxide, and red ferric oxide. However, the
used @sstieccapmatie ngatiagdayesas dbngd iagi theg dobtainhat [@%8Bhelype of

|isted above. In order to fill the capsules, generally
metdbeddbi ddiéBed ABFNIHRE o i oS S i
illing machine, a seéérm s(gbrgéa%@ﬂ gﬁ %Hrlngpﬂg%rr)@ﬁl ne”,%W ferric

f
i N rd ¢ fillin hine (b al icaps. Co.,, .. .
oxic g S EAERANE. WS TR b4 B a5t s is et timited to
sed in the present jnvention include active o
the %ﬁ@'?“é’&‘?%h%f?ds Pveys Inrderseidill herariyiesi eeprrally wsed filling
reagents, and quasi drugs, specified health foods,
machifgh sueesiaoetatiog dineapskis filling mbehimee &t seamtessscapsule
~_may be drugs that contain 20 synthetic conpounds, and
fillingrrogshider avneda haadncapelegiiting eatkine SyauakcdpPLD. NBtd.) or the

like can be used.

(Drugs)

The drugs used in the present invention include active ingredients such as
therapeutic drugs, diagnostic reagents, and quasi drugs, specified health foods,
supplement foods or the like. The therapeutic drugs may be drugs that contain
synthetic compounds, and drugs derived from biological origin such as proteins,
peptides or the like. The diagnostic reagents are X-ray contrast mediums and
other drugs used for diagnosis. There is no particular limitation on the types of
the drugs used in the present invention, and examples of the drugs, but are not
Iimited to, include antitumor drugs, antibiotics, anti-inflammatory drugs,
analgesics, osteoporosis drugs, antinyperlipemic drugs, antibacteriat drugs,
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peptides or the |like. The diagnostic reagents are
X-ray contrast nediuns and other drugs used for

di agnosis. There is no particular limtation on the
types of the drugs used in the present invention, and
exanpl es of the drugs, but are not Ilimted to,

> L s S, 1 , .
warldUFhAS, AEREAIR GRS e Bere AR cheranpuip gruas O
. dl‘l.{ s, ,anti hyperlipem c drugs, antibacterial drugs,.
alimsp gl;yaq@@@pp,z eg’angppé%pggg@q glleraigdisease, therapeutic drugs for
~antidepressants, therapeutic drugs for alinentary
highy biaqds pressivee aifenapeutic dosgs tor aitérosgleratis earse therapeutic drugs
t herapeutic drugs for high blood pressure,

for diabetes Hormahal @buf ! faardoniblesalphigsdraigsaRérbal medicines or the
therapeutic drugs for diabetes, hornonal drugs,

like! atrhechdtilefingré @idhs df Yiiasi &‘ﬁf%aénm ik fizve h?eefécts, and
i ke. The acfive ingredients guasi drugs an he
' mJ).d effects,, and exanples of the activ
exalrgffe 47tk Biive @it gnSludgSie 2riss WiSaliybiRaiypaenols or
tq l'i ke. The drugs and active ingredients )
the g%@cr il PELryEs AN antive ingrdignts describedirhoventgn beecontained,
kind or two or nore kinds, in the conposition for use
wheitiheropaly orslking et tvat ioomaereclondsnn the ¢dreppsiteentor use in oral
invention 10 (OGther Additives) Other additives used in
adniihistrritiepeadcoraNid PR Bresapl aivEriregi cal |y
accept abl e substances. Specific exanples of the
additives include diluents, binders, |ubricants,
di sintegrators, coating agents, plasticizers,
ing 15 agents or enulsifiers, flavors, sweeting
(Oﬂggéﬁﬁﬁﬁvﬁﬁgar coating agent, fluidizing agents,
col grants, solvents or the |ike. Specific exanples of
t heOlfneneedi§ves sseddn thewreaest inventioniaredoharmacologically
D-mannitol, |actose, sucrose, corn starch, crystalline
accepipbld sskstaanbygdr Specifid ekamplesobifenaddisivhatiaciude diluents,
preci pitated cal cium carbonate or the Iike. Specific

bindt@gamnbei&aafs, idhantigredess, cBatiHg@getkd, ARStiGRkrd, | MspRfding

agents or emulsifiers, flavors, sweeting agents, sugar coating agent, fluidizing
agents, colorants, solvents or the like. Specific examples of the diluents include,
but are not limited to, D-mannitol, lactose, sucrose, corn starch, crystalline
cellulose, anhydrous calcium hydrogenphosphate, precipitated calcium carbonate
or the like. Specific examples of the binders include, but are not limited to,
povidone, dextrin, hydroxypropyicellulose, hydroxypropylmethylcellulose,
methylcellulose, polyvinyl alcohol, sodium carboxymethylcellulose, a-starch or
the like. Specific examples of the lubricants include, but are not limited to,
hydrogenated oil, stearic acid, magnesium stearate, stearyl sodium fumarate or
the like. Specific examples of the disintegrators include, but are not Iimi‘ted to,
low-substituted hydroxypropylcellulose, carmellose, sodium carboxymethyl starch,
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20 povi done, dextrin, hydroxypropylcellul ose,
hydr oxypr opyl net hyl cel | ul ose, nethyl cel | ul ose,
pol yvi nyl al cohol, sodi um carboxynet hyl cel | ul ose,
a-starch or the like. Specific exanples of the

| ubricants include, but are not limted to,

cro Sy RS TIFAE 0 irm S i S¥PIPIFS R VesoRifg Gents include, but

exanpl es of the disintegrators include, but are not
aremqhitr@&-‘d &, callulese dapvatives sHohyas hydrprypsoryicelluiese,
carnel | ose, sodi um carboxynet hyl starch, 24
hydcox),mrppylrdemmﬂllwcbsﬁ,Iddfmelmecéddiunﬁmaﬂw kiee; adcriyhie polymers
coating agents include, but are not limted to,

suchedd éls@%?su@ﬁé'df%tth?/lcel ﬁus&a R m&hﬂxmefrmw@@é |c6'p6$ﬁners

hydroxypropyl nmet hy ul ose, carnell ose sodium or the

SR U P lricn o

met hacryl ate co r the like; synthet
P°'%%ﬂy'nw)@'ﬁmear@@@%guﬁﬁ'%agol RAyxyaIhyigherRaly advRropyleneglycol
vi nyl al cohol, pol yoxyet hyl ene
ort @H%@@pﬁd@b@h@@ﬂmw substaniees|sucs; asngelatiatandBcacia gum or the
pol ymer substances such as gelatin and acacia gum or

liket h&pddifkeexappted ot trexplastiezert indladp| Bat agd At Bmited to, dioctyl
i nclude, but are not limted to, di octyl adi pat e,

e ' c I
adt%ét)gcgﬁ]?&h P%ltrtrg% etélr?tgg'n;f/\cg?ydléélrgrcﬁpﬁéhpa&éwafg%g hab‘?gpyleneglycol

o IR, S O 1, 0BG S FHR - e oo

fatt ster gl.ycerol fatty ester,
but a5e | y'éfi'i?ﬂ @mie%% o§ermasafattiseBer qialyolyeesal datiuester,
pol yoxyet hyl ene- pol yoxypr opyl ene copol ymers or the
polyaxyethydgeeimidcogsnateidesasior oilhpolyisavlvate, i ncl ude, but
are not limted to, nenthol, peppermnt oil, orange

polywixyetiyléhetguybiyfropPesr émpol?ﬁﬁ#@'eﬁ&h@fllkbhe Spwsfidexamples of
agents include, but are not I1I mted to, extracted

the ABYSFd ﬁ‘lo‘ﬁ.léé %Ut #e rfdtq}fﬁfte&‘?gpﬁ hg@pg@ﬂp At P sFange oil or

of, edible plants, Tfruits, see eaves.
e RS, SHRcOR 5o P N8Bl SRR B ot it o
~<szxtracf3l deaterléH% fr rrne(c:alr Ff’l‘a&r%f’ %grrgzpaclncénutgnhawng flavors of, edible plants,
fruits, seeds, and tea leaves. Specific examples of the sugar coating agents
include, but are not limited to, sucrose, lactose, starch syrup, precipitated calcium
carbonate, acacia gum, carnauba wax or the like. Specific examples of the
fluidizing agents include, but are not limited to, hydrous silicon dioxide, light
anhydrous silicic acid, calcium stearate, talc, corn starch or the like. Specific
examples of the colorants include, but are not limited to, tar dyes such as Food
Yellow No. 4, Food Yellow No. 5, Food Red No. 2, Food Red No. 102, Food Blue
No. 1, Food Blue No. 2 (indigo carmine), Food Yellow No. 4, aluminum lake or the
like; red ferric oxide (colcothar); talc; riboflavine; or the like. Specific examples
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carbonate, acacia gum carnauba wax or the |ike.
Specific exanples of the 20 fluidizing agents incl ude,
but are not limted to, hydrous silicon dioxide, |ight
anhydrous silicic acid, calciumstearate, talc, corn
starch or the Iike. Specific exanpl es of the

I limted.to, r dyes
of 8 I 9EhEInERRLERr a1 ol 5 g WhshF. S Rip 8o Riipropyt alcohol
. d Re No. 102 Food Blue No. 1, Food
ethﬁfase @rO(Hv:E&‘F Yoo Rer)ut aibs@sten oibysasema oil, glycerin,
alumnumlake or the 25 like; red ferric oxide
polyethvéene ghjcol oaltibe likebof | avi ne; or the like. Specific
exanpl es 25 of the solvent include, but are not

limted to, water, ethyl alcohol, isopropyl alcohol,
EX%P}QS acetate, propyl ene glycol, peanut oil, castor
sesane oil, glycerin, polyethylene egcoI or the

ik Exa es The en ntion wll be
des iﬁ%@&eﬁ%}ﬁf'w‘%%?” Bl Be desng é&ﬁdo‘y' uginer delaj! belpw by referring
exanpl es and conparative exanples but the invention
to examples| and cempsnaijve exartpies kuttingl isyeation éenphtiatiedeonly to
exanpl es. As additives in the pharmaceuti cal
the@@W@mﬂleemﬁtbcomparatwa)enbm@de’s ni A§ r=iditives inhpeepharmaceutical
conpliant with official conpendia 10 such as Japanese

comhegitiBaFOOaEE in é?@%&ﬁﬁﬁlﬁhﬁdﬁ%%é %"é'm t%ﬂ%ﬁnc@%mpendla

(hereinafter referred to as ane]c
T R L R

h f
(netg)Gaftaf oo s 0. daanesahitirceitical Cadenc! 997

art can put the invention into practice by making
(hetpipaties Eﬁferretd tosag hiPEOI moi JapanesepBiandeads fanfosdddditives

variations will be within the scope of the clains of
(hereinafter ederreditoasntiUiSFA”) (dxeomhtertial o) Alabld Addgdrits were used.

were prepared by mxing 80 g of |actose, 20 g of corn
Thoseagkilled th thdart can put the invention into practice by making variations of
the following examples, and any such variations will be within the scope of the

claims of this present invention.

(Example 1) Tablets

Tablets were prepared by mixing 80 g of lactose, 20 g of corn starch, 0.5 g
of magnesium stearate, and 1 g of titanium dioxide, or 0.2 g of yellow ferric oxide,
and compressing and molding the mixture, using a tablet making machine or an
autograph material tester.

A laser (manufactured by Photonics Industries International, Inc.) shown
in Table 1 was used to irradiate 100 tablets spread over a 10 cm x10 cm pan with

a |laser under conditions described in Table 1. As a result, tablets with highly
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20 of magnesium stearate, and 1 g of titanium di oxide,
or 0.2 g of yellow ferric oxide, and conpressing and
nol ding the m xture, using a tablet making machi ne or
an autograph material tester. A laser (manufactured
by Photonics Industries International, Inc.) shown in

was used.to, irradiate 100 tablets spread over
visib R ek el S AT eSS Bhrce v STetow errc
cggscrlbed in Table 1. As aresult, tablets with highly
oxigg v|tavas sontifmed thatkthsin &ulﬁa@b;whmnemm)etdwd ai ned
titaniumdioxide or yellow ferric oxide. It was

confirmed that their surfaces were not etched.
(Exanpl e 2) Tablets 5 Tablets were prepared by m xi ng

(Ex8fhpde of) | Jabrgg. 20 g of corn st arch, 0.5 g of
rmgne5| um stearate, and 0.01 of titanium di oxi de or

I OXI d Si
. 88 B85 i BT SH Sr, 0'5
f an aut. oghaqph material tester. These tablets were
O MRy §eﬁ§at@h@”ldag>9r1 @pititaniger dioxide pr 84108 ga@f yellow ferric
conditions described in Table 1. As a result, change
oxide, ang e@MpresRing cnsempddingritiewhidtiies usimg s tableghtldak(mg machine
inferior to those in Exanple 1 were obtained. [Table
or ah]adtabtraph matednl fsamer. YViedattlets\pER) n2PRO4 ?Qﬁg the laser and
Wavel engt h 355nm Average Power at 20kHz 8W Pu

und¥¥ tidirdddidtib icomritfond HbS&ibOE P able £OKHE 2, change in

color was observed and visible marks slightly inferior to those in Example 1 were

obtained.
[Table 1]
Table 1
Laser Name YVO4 Laser
Model DS20H-355
Wavelength 355nm

Average Power at 20kHz | 8W

Pulse Width at 20kHz 25ns

Pulse Energy at 20kHz 0.4mJ

Beam Mode TEMoo - M? < 1.1
Polarjzation Ratio 100:1 Horizontal
Beam Diameter 0.9mm

Beam Divergence 1.3mrad

Pulse-to-Pulse Stability | 3%rms

Lorig-Term Instability +-3%

Pointing Stability < 50prad

Pulse Repetition Rate Single Shot to 100kHz

Manufacturer: Photonics Industries International, Inc.
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Beam Mode TEMbo - M2 < 1.1 Polarization Ratio 100:1
Hori zontal Beam D aneter 0. 9nmm Beam Di ver gence
1.3nrad Pulse-to-Pulse Stability 3% ns Long-Term
Instability +/-3/a Pointing Stability < 509rad Pul se
Repetition Rate Single Shot to 100kHz Manufacturer:

' j ifiternational, Inc. 27
(Cdf@gér%‘?iv%sEJ(é‘rﬂéxégﬁﬁs 1d} to 10) Uncoated tablets were
pre red IE@E’? same manner as in Exanple 1, except
thatUicRatedy {15, WerP Rreleaiedl ibiparsamednaraapias) in Example 1,

were m xed instead of titaniumdioxide and yell ow
excest that asditives TAehg inrachnoampadativebbréim piey werd mixed instead of
scanned with a | aser beam under the sane conditions as

titaniunExadioride landThe|lowe Gairisl al et STHEMt Ad) UKLdd18d tablets were
above- descri bed ‘conmponents did not change in color,

scaﬁﬁ@fﬂ'v{n@h @aglatsaﬁb %H‘?uﬁgg} %He ém‘ésg%dlﬂoggrg%alhaéx%rﬁple 1.

Exanples 1 to are no ectrve as chan
col ts f r t he, conpositj ons for use in
or al(;]-rh Hﬁ#‘?@?ga@g%{is C?@ AKg e a nE@"e SEitRBAEoMPponents did not
change in color, confirming that the additives used in Comparative Examples 1 to

10 are not effective as change in color-inducing agents for the compositions for

use in oral administration.
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Soft Capsules

(Example 3)

Soft capsules having a gelatin coating layer that contains 20 parts by

weight of concentrated glycerin, 10 parts by weight of D-sorbito!l, and 1 part by

5

weight of titanium dioxide based on 100 parts by weight of gelatin, were prepared

using a rotating die method. These soft capsules (white color) were marked with

29




10

15

20

25

U, so EUEM 32 a& HUXR2 OoUa>22¢cco Y
=EEc 0O dnVayYa 3~ AOVUdmCVrC z 0
Xa mmgecoa dEi.- 4? e4 >c' >e u> >man >aD >a
Z 9WM44.2 - a'- '- a'- aa- 0a- al6- - a OE ~

OE a Ma MOE ~6 oai d a aE aE aE a aE a a aE aE E E

O O e oy g e i bl i laser and
un{@r"th@%%d%liﬁ !::Bnaﬁ%“sn&eslcar%%rd i%hlegblgqr?t aAsn Sa r%%u arséft capsules
with highly visible gray marks were obtained. On the other hand, an attempt was
made to mark the soft capsules with the same letters, using a carbon dioxide
laser {manufactured by KEYENCE CORPORATION: ML-G9300 Series; 1060 nm).
As a result, white letters were formed by a foaming phenomenon on the surface of

the soft capsules, but the visibility of the white letters was slightly poor on the

white base color of the capsules.

(Example 4) Sugar-coated Tablets

Spindle-shaped sugar-coated tablets (7.15 mm in diameter and 3.95 mm
thick) were prepared by using a sugar coater to coat each uncoated tablet with
approximately 55 g of sugar coaﬁng layer (2 mg of precipitated calcium carbonate,
8 mg of talc, 4.8 mg of titanium dioxide, 1 mg of hydrous silicon dioxide, 0.4 mg of
povidone, 1.6 mg of powdered acacia, 1.4 mg of corn starch, 0.2 mg of macrogol
6000, and 36 mg of sucrose). During the sugar coating, sampling was carried
out at regular time intervals until the end of the sugar coating process. As a
result, white sugar-coated tablets with coating layers of different thicknesses were
obtained (eight kinds of sampies inciuding those with the compiete sugar coating
layer). These samples were marked with a center line passing the center point
of each sugar-coated tablet and extending from one side of the tablet to the other,
using the laser and the irradiation conditions described in Table 1. As a result, a
dark gray center line was successfully marked on the tablets, irrespective of the
thicknesses of the coating layers. No color tone difference was observed
between the center area of each tablet and its edge area.
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5 wei ght of concentrated glycerin, 10 parts by wei ght
of D-sorbitol, and 1 part by weight of titanium
di oxi de based on 100 parts by weight of gelatin, were
prepared wusing a rotating die nmethod. These soft
capsules (white color) were marked with 29 letters
"E268" along their |ongitudinal dianeter direction,
using the laser and wunder the irradiation conditions
described in Table 1. As a result, soft capsules wth
Exﬁm@ﬂ‘ﬁ?@w Qrﬁlllépg’irpé‘? Disintegrating Baklel ned. On the ot her
hand, an attenpt was nade to mark the soft capsul es
Wit ﬁ)rahp rapidedisrttegratingusylirgiricat satilets, dhaesietam Dar®parts by
(manuf act ured by KEYENCE CORPORATI ON; M.- @300 Seri es;

wei Yelow féipicPoxXies Wdsedbh 480l ﬁér‘t@?? \Mﬁgﬁt Bfféfﬁgt thr?c:pal

oam ng phenonenon on the surfac
n‘@ﬁ:‘i”n%%'t eﬁtm%gbitéﬂf e mﬁlﬁligrﬁé%éﬁed?ﬁh' %ri% [pﬁné §4 WithP'8 center
hnega%%ﬁ%e: SR c‘?f%%me b ST dBL S one side of the

di anet er and 3.95 nm thick) were prepared by using a
tablgiipathecotiiesr usingdbatlasac andibe atradiatiab eanditiohs described in
approxi mately 55 g of sugar coating |layer (2 ng of

Tabler Bci Phedtblkbts atarolatsc drrharaLe wittBaT8s&f int tleCsarfefmBBner as
of titaniumdioxide, 1 ng of hydrous silicon dioxide,

des&ﬂﬁ‘ed@b@f{e 153|h%vm@qa$,er 4nf tﬁE r}ﬁi&ﬁlﬁé&@?&%gﬁﬁg o%sgébéd in Table

rTg of corn starch

e ar _coatin
3. BS ST perk bl %Eferﬁ WPﬁtsms?gfuﬁxﬁﬁweﬁdeoeiae tablets in
of the sygar c tlng rocess resul t,
both,eRseS ¢ ﬁ’?‘%&eﬂ |'éi%°€\m€htactﬁatﬁ 'ﬁ@dfﬁge@r\gltbﬁhq.Iawr@smﬂescnbed
t hi cknesses were obtained (eight kinds of sanples
in TahelJturngdidudde be aldarker goawpthetretteugentec diaki ofth2tablets
| ayer). These sanples were marked with a center |ine

irradpatesi wightthe |gset @sseribed in Pablearh wamhelcpﬁécﬁanbﬁbh@tetchmg
and extending fromone side of the tablet to the

occ@ré®bn thléSthRattéi{%fdc,%er and the irradiation conditions
described in Tab As a result, a
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dark gray center line was successfully marked on the
tablets, irrespective of the thicknesses of the
coating layers. No color tone difference was observed
25 between the center area of each tablet and its edge
area. 30 (Example 5) Orally Rapid D sintegrating

[Ta ngﬁllet Orally rapid disintegrating cylindrical
t{ ets, that contain 0.18 parts by weight of yellow
ferric oxide based on 100 parts by wei ght of tablet
(principal 5 conponent: D-mannitol [Japanese
Phar macopei a]) were mar ' center |ine passing
the center point of eacTabLé d extending from one
side of the tablet to the other, u5| ng the Iaser and

t he i r r gtat+omr—eondt+t++rons—geser+bed—n Fabte—+— The
t abl et s| ke Nans® | rr adi at ed YMOdLasdraser in the dame
manner lps—edeser-bed—aboeve—tustrg—the—taser—and—tHe

i rradi atMedelcondi ti ons descr mzamsﬁ’@nﬂ e 10 3. A§ a
result,

mar ked (OfaydlengfPnph s in bﬂQbscases. The center lline
of the tahlets irradiated wiith the | aser as descrilbed

i n Tabl [ep, rggé%g,eplw to bela #gf 4O ay than the
I ine

cent er e tablets |rrad|ated vmththel gser

descri 3d?hlsmﬁ‘épbt|ﬂoﬁ In eit %ﬁglb"s’@%é‘ﬁbe

et chi ng R8eckhz ed on t he talp SUrtaces 20 25
i\lll gggl%g%v}g&e 3 Laser Ng% a;{\é(a/,ld_h_!aser Mbdel
Pulse-to-Pulse
Stability %rms < 5 at 30kHz
Polarization Linear Horizontal (> 100 : 1)

(Extinction Ratio)

Warm-up Time minutes | < 10 minutes

Manufacturer:
Coherent, Inc.; High Power Pulse Deep-UV Laser

(Examples 6 to 8)
According to the procedures of Example 5, orally rapid disintegrating
5 cylindrical tablets, that contain 0.04 parts by weight (Example &), 0.08 parts by
weight (Example 7), or 0.18 parts by weight (Exampie 8) of yellow ferric oxide
based on 100 parts by weight of tablet, were marked with a center line passing the
center point of each tablet and extending from one side of the tablet to the other,
using the laser and the irradiation conditions described in Table 4.  As a resuit,

10  yellow tablets with a gray mark were obtained with no etching on the tablet

surfaces.
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Wavel engt h nm 266 Average Power W> 3 at 30kHz Pul se
Repetition Rate kHz Single Shot to 100kHz Pulse Wdth
ns < 25 at 30kHz Pulse-to-Pulse Stability %% nms < 5 at
30kHz Pol arization (Extinction n Ratio) Linear
Hori zontal (> 100 1) Warmup Tinme mnutes < 10

[Talgi nut es Manufacturer: Coherent, Inc.; H gh Power
&1 ge Deep- UV Laser (Exanples 6 to 8) According to
the procedures of Exanple 5, orally rapid
disintegrating 5 cylindrical tablets, that contain
0.04 parts by weight ( I 08 parts by
wei ght (Exanple 7), Eml?zl@ %y wei ght (Exanpl e
8) of yell owferri C OXI de based on 100 parts by
wei ght o tgg were marked wth a center |ine
passi ng ﬁé’ ':!'é:ﬁf'g'lj poi nt of each tabl et and extendilng
from one| si de ohohetablet to fhe otg{ usi ng the
| aser anfl the i Mod8l NeM&n condi [33d2-described in
Table 4.[AS a résult, I0 yelTowtapblets wtih a gray
mark wer pWayelangtly At h no et chj $3# on the tabl et

surfaces[_3Z [ Tavte & Tapbte # T SpecifIrcarTom
Excitation Medium Nd : YVO4

Average Power W —

1 2 (pulsed)
Pulse Energy (at 30kHz) 400
Pulse Width ns 18 (at 30kHz)
Pulse Repetition 20-100

Rate kHz
Peak Power (at 30kHz) kW 22

Pulse-to-Pulse 3.5

Stability (at 30kHz) % <

Fgl?iﬂﬁiﬂ%%aﬁ 0) Linear Horizontal (100 : 1)
Space Mode TEMo1 (M? < 2.4)

Beam Diameter (1/e?) mm 1.2

Beam Divergence 1.4
(Whole Angle) mrad '

Manufacturer: Coherent, Inc.; Prisma™ Series

(Example 9)
Tablets were prepared by mixing 80 g of lactose, 20 g of corn starch, 0.5 g
5 of magnesium stearate, and 0.006 g of titanium dioxide, and compressing and
molding the mixture, using a tablet making machine or an autograph material
tester. The tablets were irradiated with the laser and under the irradiation
conditions described in Table 1. As a result, tablets with highly visible marks
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Mbdel Name 532-12-V Wavel ength nm 532 Excitation
Medi um Nd : YVO4 Average Power W 12 (pul sed) Pulse
Energy (at 30kHz) 400 Pul se Wdth ns 18 (at 30kHz)

Pul se Repetition 20-100 Rate kHz Peak Power (at 30kHz)
kW22 Pul se-to-Pulse Stability (at 30kHz) %< 3.5

tion ear Hori zo
werB SR At O oo bR 1Rt Sufchs Weke hRllelined
(1/e2) mnm 1.2 Beam Divergence 1 4 (Wole Angle) nrad
Manuf acturer: Coherent, Inc.; PrismaTM Seri es
(Exanple 9) Tablets were prepared by m xing 80 g of
(ExemptlesdD &td d1pf corn starch, 0.5 g 5 of nagnesium
stearate, and 0.006 g of titanium dioxide, and

CO”Wc%%ﬁdiiﬁgl tdNfe procalnged BRERBXY mgl‘é% d#éll?gaﬁdtcﬂgm?égratmg

maki ng machi ne or an aut ograph teri al ester
cyhﬁéﬁ&%ltt%g}'%%etﬂét %ﬁ#@hﬁ@o@%ﬁﬁ%gg'ﬁ‘aﬁaggﬁg rﬁp%AiDLQr 0.18 parts

by we:glﬁlt t(Exér%t;)Jlle 1$I) of red rt]erg gm\éést;absle% gﬁ 100 parts by weight of tablet,
were marked with a center line passing the center point of each tablet and
extending from one side of the tablet to fhe other, using the laser and the
irradiation conditions described in Table 1. As a result, no etching was observed

on the tablet surfaces, and red tablets with a light biue mark were obtained.

(Comparative Example 11)

Orally rapid disintegrating tablets that contain the same components as
those in the orally rapid disintegrating tablets in Example 5, except no yellow
ferric oxide, titanium dioxide or red ferric oxide, were irradiated with a laser in the

same manner as in Example 5. The tablets were neither marked nor etched.

(Example 12) Film-coated Tablets

Film-coated tablets, each having curved surfaces and a cylindrical part,
were prepared by coating each uncoated tablet with a coating layer (principal
component: hydroxylpropylmethyicelluiose terephthalate [Japanese
Pharmacopeia)) that contained 3.4 parts by weight of titanium dioxide and 0.4
parts by weight of yellow ferric oxide based on 100 parts by weight of the coating
layer, by using an automatic film coating machine. Each tablet was marked with
eleven letters in a circular pattern around its curved area, using the laser and
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33 were obtained. It was confirmed that their surfaces
were not etched. (Exanples 10 and 11) According to
the procedures of Exanple 5, orally rapid
disintegrating 5 cylindrical tablets, that contain
0.025 parts by weight (Exanple 10) or 0.18 parts by

undff B8 s e SodftioBe decribaeli TRl kdd W MRESCRNRTIES that al

|'i ne passing the center point of each tabl et and
theé&ﬁ@'ﬁdWﬁge highty ddentéfialde @nd aven dne peripberaleedgaerea could be
using the laser and the irradiation conditions
suffikiently bearked. Table 1. As a result, no etching was
observed 10 on the tablet surfaces, and red tablets
with a light blue mark were obtained. (Conparative
Exanple 11) Orally rapid disintegrating tablets that

gt ts as those in the orally
(Exrﬁ I 13”5!@{%%5? é‘ﬁﬁ%‘%ﬁets i n Exanpl e 5, except no
I I 1
Y or FEsrauRd rés!a\%ﬁ.xéa%ﬁaaé\héi‘%{%c?258?'@235% & lisgrigal part,
manner as in Exanple 5. The tablets were neither

wergepnepared byetaing eacbuacphted Bbiet withcoeoating ddfert (principal
Fil mcoated tablets, each having curved surfaces and a

conydrgre hqdfomrptropyii‘rﬁethmceillfdél%’itfe@dplbﬂhatél@t [Vaparess
uncoated tablet with a coatl ng | ayer (principal

Phé}-@iﬁt@ﬁﬁﬂé}) tﬁa@é&%‘t&irw&% ﬂ@ﬁghﬁ-ﬁ %‘?ﬂzﬂéltl))%ts%d on 100

apanese’ Phar macopel al) t at con%J

par%fu}e@atréh %né((#l%r ' de aﬂ%g%; %glzf rtst\%‘lﬁl gzgtﬁné)fmachine.

oat ing |ayer, by using an automatic filmcoating
an&ﬁa@ﬁ flovaginarkesdovith l%@f%@%k\éee WeR orsitecupead putfagesusing the

inacircular pattern around its curved area, using
lasarrend asdhedrrédidibruodeditiphe ds desérittédin $abld 1 oAlso, the tablets
described in Table 1. It was confirned that all
were marked in the same manner, using a YVO4 laser (manufactured by
KEYENCE CORPORATION; MD-V9600) at a base wavelength of 1064 nm. As a
result, the former laser succeeded in marking the tablets with the letters in dark
gray. The latter laser resuited in marking the tablets with the letters in a slightly

light gray, and it was confirmed that the identifiability of the letters in the latter

case was slightly inferior to that of the letters in the former case.

(Example 14)

According to the procedures of Examples 12 and 13, film-coated tablets,
each having curved surfaces and a cylindrical part, were prepared by coating
each uncoated tablet with a coating layer that contained 0.6 parts by weight of red
ferric oxide and 12.9 parts by weight of titanium dioxide based on 100 parts by
weight of the coating layer. Each tablet was marked with |etters in three lines on
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the letters were highly identifiable and even the
peri pheral edge area could be sufficiently marked. 5
(Exanmpl e 13) Filmcoated Tablets Fil mcoated tablets,
each having curved surfaces and a cylindrical part,
were prepared by coating each uncoated tablet with a

. ' er rincipal c nent :. hydr oxyl . .
ts GRERUutaR st P S s kb IRP e rRdiafdN gonditions described
. _Pharnmacopei a]) that contained 4 parts by wei ght of
in Tapteshi uMscR 6*5'dle thedablasn were suposssiulyoparksdywithothe letters in
the coating | ayer, by using an automatic filmcoating
darkgcyne. Each tablet was marked with letters in three
lines on its curved surface, using the |aser and on
the irradiation conditions as described in Table 1.
Al so, the tablets were marked in the same manner,

j l.é ctured by KEYENCE
(Ex%}%am%%g?ﬂa}%@a base wavel ength of 1064
nm 5 result, the former | aser succeeded in
mar ﬁaﬁgﬂ?réh%&ﬁs svgarFontecHablats (B2 M laaiametargnd 3.4 mm
The latter laser resulted in marking the tablets with

thickhwerepreparachby using atsugar|dogiter tpr agat each Uncaated tablet with
confirmed that the identifiability of the letters in

apprdvamzaelye40 geeissugmscadtirghidyegr i Dfemigoof pwiidlBat 1of mighef
letters in the forner case. 20 (Exanple 14) According

pret%‘iﬁithféﬁ @él@ﬁﬁﬁh@aﬁﬁoﬁéte?@m&%f ia%%:a?,?b F@nodf gﬂa'm&rﬂadisﬂide, 0.6 mg

ablets, eac avi ng curved surfaces

i nerd ; , r r y tin each

of PERMISH YA shaie. 1 BTG o SBPF Rt 02 R Pmsifddalepoo. 0.7 mg
0.6 parts by, weight of red ferric oxide and 12.9

of hyglrqus ﬂi}caeidgﬂfidgf apAZhMehPLPXIo8E) had BASS FammRIep ¥ ere marked

by 25 weight of the coating layer. Each tablet was

withng creterinen ppesingrtbei eentar peintiofeactnsugd-ceateditabled and
surface, using the |aser and under the irradiation

exterming ficon oneesicei dfate tabletabdltiee bthés WBing e tasdrid the
tabl ets were successfully nmarked with the letters in

irradiation conditions described in Table 4. As a result, the tablets changed in

color and were marked with a center line with slightly inferior visibility.

(Example 16) Film-coated Tablets

Film-coated tablets, each having curved surfaces and a cylindrical part,
were prepared by coating each uncoated tablet with a coating layer (principal
component: hydroxyl propylmethylcellulose terephthalate [Japanese
Pharmacopeia]) that contained 3.4 parts by weight of titanium dioxide and 0.4
parts by weight of yellow ferric oxide based on 100 parts by weight of the coating
layer, by using an automatic film coating machine. Each tablet was marked with
eleven letters in a circular pattern around its curved area, using the laser and
under the irradiation conditions described in Table 4. It was confirmed that all

36



dark gray. 5 (Exanple 15) Sugar-coated Tablets
Spi ndl e- shaped sugar-coated tablets (6.2 mmin
di aneter and 3.4 mm thick) were prepared by using a
sugar coater to coat each uncoated tablet with
approximately 40 g of sugar coating |ayer (0.3 ng of

I . - r cipitated calcium cgarbonate
the feiot e Pty FadiyinaBi g o ine BpbRhALe 45t Bipa gould be
ﬂp gﬁl yvinyl pyrrolidone, 1.0 ng of corn starch, 0.2
suffigjeaty Mmark8gol 6000, 0.7 ng of hydrous silicon
di oxi de, and 26 ng of sucrose). These sanples were

marked w th a center |ine passing the center point of
each sugar-coated tablet and extending from one side

of frihent e a‘isddvoﬁdaﬁa@dwfad@@m@ﬂh@Idﬁﬁes&ﬂ%éé@na!yzed in
irradiation conditions described in Table 4.

the rn‘?é’r‘rﬂéd' dé&ﬁﬂe%bbgw.Chﬁx‘Q%eéjarmlegﬁ)lr;%aﬁgz@ﬁqhge&?colored area,

mar K a cen Ii'ne W ferio

Vi si bil. i Ex coated Tab .
filmeq8H s bt i BRENTed dindrrfih oits serdRimses thasrinExample
cylindrical part, were prepared by coating each
13 WRt HERd an&*wrl@dlahqdwwahd@a@n, w§iNGatfier laser iane wader the irradiation
conmponent : hydroxyl propyl nmethyl cel | ul ose
contlgronshddsdrinesl [N apblecse Phalaserogiraling Spaeddonthsisrathlysis was
3.4 parts by weight of titaniumdioxide and 0.4 parts
1000ymwrEeft of yellow ferric oxide based on 100 parts by
wei ght of the coating Ilayer, by using an automatic

fi C '
o ER2Rh W%ré;ﬁ%ﬂbﬁﬁ%?@@u%éﬁgﬁﬁfgf@gca%h?%‘h%aw@ah
rea ng the ser., and 25 nder the irradiatio
ShOWMPtMei' W aEea }@%%%FH “Goated tablet prigedo dasan inasiRtigmusing a
all 36 the letters were highly identifiable and even
transpEsgenigiaetran rmiggescons(hereinaftar sigydy refiesrad ip as "TEM”;
mar ked. Then, the discolored area irradiated with a

JEM-QQQOFKetaymEm‘L bttalacoederation voltage: 200 kV).  As shown in Fig. 3, it
was observed that titanium dioxide particles shown in black were small.
Incidentally, it was confirmed that the black parts were titanium dioxide, from the
results of X-ray photoelectron spectroscopy (device: ESCA5400MC
[manufactured by PerkinElmer Inc.]; X-ray source: monochromatization Al-Ka ray
[15 KV - 500 W], Pass Energy: 89.45 eV [wide scan], 35.75 eV [high resolution];
resolution [step size]. 1.0 eV [wide scan], 0.1 eV [high resolution]; detection siit:
1.1 mme) and X-ray diffraction (XRD) (device: RAD-C [by RIGAKU Corporation];
X-ray: CuKa ray [using graphite monochromator], 50 kV, 200 mA; measﬁrement:
0-28 scan, 10=208=70°; continuous scan, scan speed=4.8°/min).

On the other hand, Fig. 4 shows a TEM photograph showing a gray area
after laser irradiation. As is apparent from Fig. 4, it was confirmed that the
titanium dioxide particles agglomerated, the particle size completely changed
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5 the manner described below. As a sanple for

anal yzing the discolored area, filmcoated tablets
manuf act ured under the sanme conditions as those in
Exanple 13 were used and irradiated with | aser, using
the | aser and under the irradiation conditions

descrihed ip Tabl e The Iaser scanni.n eed faor

fromﬁﬁ@{ ahar %G&e ; 'E[@ét?t'ﬁ&'i‘i gud langp pagic 9%5 2%%’“&” black) were
transm ssion el ectron mcroscope (TEM photograph

forrmadwi Sgesifivallyoivwassshowntthat thd titanbamedioxixs agglenerated into
to laser irradiation, using a transm ssion el ectron

sphricadpaftses bﬁbbbnﬁﬁbernrﬁldﬂﬁrﬁhéﬂé%ﬁ|¢|féd|Qt|@ﬁ ' kEYEssumed that
JEM 2000FX by JEOL Ltd; acceleration voltage: 200 kV).

the?’?az *&ge Wis Ebger\?é bbcallés tﬁé’?%FthﬁQ difak t%% 'é%@'ldiﬂbratlon was

particles s ovvnln bl a were snma

ecrlgl 5 158 Witvelenath ot ieBid fiohl Biid Yhe bogldrBriteq fatlitTes thereby

hot oel ectron spectroscopy (device: ESCA5400MC
Scaﬁﬁﬁmﬁ yisipledioly Perki nEl mer Inc.]; X-ray source:
nonochromati zati on Al -Ka ray [15 kV - 500 W ; Pass
EneilCpnseg@ieatiyeiV i$ asdamschinpm Bfe. raSudty dddagiped above that the
resolution]; resolution [step size]: 1.0 eV [w de

parﬁ@i’é@]of tRaiueY didNigh usealdhuhbPtbsehEirtehtion ﬁglbme?Qted and
1 m(p) and X-ray diffraction (XRD) (device: RAD

Ll n AR e
0-20 sca 10<,.29 7 con oys scan, . .

the GGl EA pA oS CHanaRthPereRca e ho e dasee readiaigd part to
phot ograph showing a gray area after |aser

changedaicieron. R%ardsr,ngwgﬁpwrfﬁrm@ oride and gediferrigexide also used in
confirmed that the 25 titanium di oxide particles

the pggsemienaention tibés pastimeldethsit tiee pariidles af yetibanfgedc oXide and
fromthat prior to the laser irradiation, and |arge

red Péfrid 6ige dddiemerafe BhaBeconts fargbPaiRto I§B§Pirfréa&|@hbﬁg and that
it was shown that the titanium d| oxi de aggl oner at ed

the W&\féleﬁ@h% itgg! I Iglsfe% 8@ tﬁe%ﬁbﬁ‘ﬂgrﬁ@daﬂélﬁ{:letsh&anges

|'ase 'S as

thereby causing the laser-irradiated part to change in color.

Industrial Applicability

According to the present invention, clear marking can be made at any
position on a compaosition for use in oral administration without being affected so
much by the shape and roughness of the surface of the composition, by
dispersing at least one type of change in color-inducing oxide selected from the
group consisting of titanium dioxide, yellow iron ferric oxide, and red ferric oxide
and by irradiating the change in color-inducing oxide with a specific laser light.
Therefore, the marking according to the present invention is preferably made on
the compositions for use in oral administration with spherical surfaces, such as
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the gray color was observed because the particle size
after aggl oneration was 5 equal to the wavel ength of
visible light and the aggl onerated particl es thereby
scatter the visible light. Consequently, it is assuned
fromthe results described above that the particles
of titanium di oxide used in the present invention
tablgig AnchERReWES A Welbaa md senfgetonay vihingnsievel surfaces.
irradi ati on and the wavel ength of the light reflected
on 10 the aggl onerated particles changed, thereby
causing the laser-irradiated part to change in color.
Regarding yellow ferric oxide and red ferric oxide
also used in the present invention, it is assuned
that the particles of yellow ferric oxide and red
ferric oxide aggl onerate and becone | arger due to
| aser irradiation, and that the wavel ength of the
light reflected on the aggl onerated particles changes,
15 thereby causing the laser-irradiated part to change
in color. Industrial Applicability According to the
present invention, clear marking can be nade at any
position on a conposition for use in ora
adm ni stration w thout being affected so 20 nuch by
t he shape and roughness of the surface of the
conmposition, by dispersing at |east one type of change
in color-inducing oxide selected fromthe group
consi sting of titaniumdioxide, yellowiron ferric
oxide, and red ferric oxide and by irradiating the
change in color-inducing oxide with a specific |aser
light. Therefore, the marking according to the
present invention is preferably made on 25 the
conpositions for use in oral admnistration with
spherical surfaces, such as 38 tablets and capsul es,
as well as on confectionery with non-Ievel surfaces.
39 CLAI M5
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What is clainmed is: 1. A nethod for marking a

conposition for use in oral adm nistration, 5

conprising the steps of: dispersing a change in

col or-inducing oxide in the conposition for use in

oral adm nistration; and scanning a surface of the

conposition for use in oraé)kad Lnistration with a

| aser beam at wavel engt hs AMSm 200 nmto 1100 nm

and with from0.1 Wto 50 10 Waverage power to nake
What ipaigimedisof t he change in col or-induci ng oxide

aggl onerate so as to becone discolored. 2. The marking

nmet hod according to Claim1, wherein the scanning step

is carried out at from20 nmsec to 20000 nm sec. 15

3. W?A‘Tﬂ%h’id&gfdﬁgﬂgng%é’érﬂ?%it% fdr s ih Q) 2dministration,

wherei n the scanni ng tep iS carried out wth an
c en.e!rf_%ﬂ,{oert uni t, area of from390 mJ/cn?2 to 21000
OMREELHDINS#elS She narki ng method according to any one

of Clainmse 1 to 3, wherein the |laser beamis at |east )

onedigegrsing [Eeharne oRPtRENgreing @ddsiir the gogfposition for use in

wavel engt hs of a solid state |aser, and wavel engt hs of
oral sebointstratidn; ddgndand fourth harnoni ¢ waves of the solid

| aser. 25 5. The marki ng nethod according to any one

of &dairiBgh $@fdee BheHE cOMpERitidiefe @R bl administration with a
col or-inducing oxide is at | east one selected fromthe

oo R4 sE RSSO 0 SO ) S 57 6.1 050

W oG pPih b Biksce Aeflilecf! Waianardas in FoRrradlcing oxide

hardness of from 10 N to 500
agglomerate so as to become discolored.

2. The marking method according to Claim 1, wherein the scanning step

is carried out at from 20 mm/sec to 20000 mm/sec.

3. The marking method according to Claim 1 or 2, wherein the scanning
step is carried out with an energy per unit area of from 390 mJ/cm? to 21000

mJfem?.

4.  The marking method according to any one of Claims 1 to 3, wherein
the laser beam is at least one beam selected from the group consisting of
wavelengths of a solid state laser, and wavelengths of second, third, and fourth

harmonic waves of the solid laser.

5. The marking method according to any one of Claims 1 to 4, wherein
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N. 7. The marking nethod according to any one of
Clains 1 to 6, wherein the conposition for use in
oral adm nistration is a nolded product. 10 8. The
mar ki ng met hod according to any one of Clains 1 to 6,
wherein the conposition for use in or al

m nistration co rlsesacoat ing |ay
the ﬁgﬁneﬁdnﬁ@ﬁ%@% Bidg iscldeashore Shzsied framane group
onposition 15 conprising the coating layer is a
Conﬁ!Sltlmgwatltedluraw@mdewelld‘Méem kiidg, madred factio oaidey
to any one of Clains 7 to 9, wherein an anount of the
titaniumdioxide is fromO0.01 to 20 parts by wei ght
based on 100 parts by weight of the nol ded product or

thegCoai{dghd ﬁiY'@rme #écc%ﬂ&ﬁmel Drigbhed ﬁ”tg Eﬂgivhereln

to any one O cl"ai ns an anoun

f i C ox1de he.re s from
the ¥BPY IS e & In B adrafistfRliart hn 68 ‘%&ﬁsﬁs"fﬁ‘{/m 10 N to 500
wei ght of the nol ded product or the coating |ayer. 25
N. 41 12. A nethod for manuf acturing a marked conposition
for use in oral admnistration, conprising the steps
of : dispersing a change in color-inducing oxide in a
conposition for use in oral admnistration; and 5

scamni MheAmikingGRetiod BEcEAITRG $b ta'n?rbrfé)bf a$8nmdNM %@ wherein
adm nistration with a |aser beam af wavel engt hs of

the Ebﬁ»‘lﬁg%%r'ﬂfﬁrl&selﬂrpcgrd? 'Ed’f‘ﬁ‘.ﬂ S Cfbeﬁ Ooglng%iﬁgﬁ’a:hggé&h

ge power to nak
col or-i nduci ng oxi de

8. The marking method according to any one of Claims 1 to 6, wherein

the composition for use in oral administration comprises a coating layer.

9. The marking method according to Claim 8, wherein the composition

comprising the coating layer is a film-coated tablet.

10. The marking method according to any one of Claims 7 to 9, wherein
an amount of the titanium dioxide is from 0.01 to 20 parts by weight based on 100

parts by weight of the molded product or the coating layer.

11.  The marking method according to any one of claims 7 to 9, wherein
an amount of the yellow ferric oxide or the red ferric oxide is from 0.001 to 5 parts
by weight based on 100 parts by weight of the molded product or the coating

layer.
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aggl onerate so as to becone discolored. 10 13. The
manuf acturing nmet hod according to Caim 12, wherein
the scanning step is carried out at from 20 nmmsec to
20000 mm sec. 14. The manufacturing nmethod according
to Caim12 or 13, wherein the scanning step is

carrjed out Wth an ener .per uni rea of from 390

! & 2 A et PIOBEWAIIRG 2 BB kRg CATHRASILOR(Prgse in oral

met hod according to any one of Clains 12 to 14,
adninistr@tiont sempaisang thesteps af. | east one beam sel ect ed

fromthe group consisting of wavel engths of a solid

st atispleasiag, a shdngevelcongtingueingsegidadn 4 bbmgposhitth for use in
fourth 20 harnpnic waves of the solid |aser. 16. The

oral'%iﬁfrﬁ&?é\ﬁj}érﬂ‘garﬁ@t hod according to any one of Cains 12
to 15, erein the change in color-inducing oxide is

at t. one_sel ect fromthe.qgrou consi sting of, .. .
o SR GE 5 GaEE T e MRSt FhusS Th e finfitration with 2
oxi de. 25 42 17. The manufacturing nethod according to

lases pasm &t ravalengtos1of TomIZA0 Nihta 41 A0 1B apskwBa TEaTe . 1 W to 50
for use in oral admnistrati on has a hardness of from

W average powsddo Malke agpartible ofbithef coange iy cokrrinducing oxide
according to any one of Clainms 12 to 17, wherein the

aggRem@ese soods {®bedbmd disebRIre@dm ni stration is a nol ded
product. 19. The manufacturing nethod according to any

one of Clains 12 toll 7, wherein the conposition for
use in oral adm nistration conprises a coating |ayer.

10 . e manuf acturi ng et hod accor di to aim 19,
anef8i n RdReBEiutbn fledarreadtigd fe L1 2 ihayan the
is a filmcoated tablet.

scanning step is carried out at from 20 mm/sec to 20000 mm/sec.

14. The manufacturing method according to Claim 12 or 13, wherein the
scanning step is carried out with an energy per unit area of from 390 mJd/cm 2 to

21000 mJ/cm 2,

15.  The manufacturing method according to any one of Claims 12 to 14,
wherein the laser beam is at least one beam selected from the group consisting of
wavelengths of a solid state laser, and wavelengths of second, third, and fourth

harmonic waves of the solid laser.
16. The manufacturing method according to any one of Claims 12 to 15,

wherein the change in color-inducing oxide is at least one selected from the group

consisting of titanium dioxide, yellow ferric oxide, and red ferric oxide.
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21. The manufacturing nmethod according to any one of
Clainms 18 to 20, 15 wherein an anount of the titanium
dioxide is from0.01 to 20 parts by wei ght based on
100 parts by weight of the nolded product or the
coating layer. 22. The manufacturing nethod according

to y e of ains 18 to 20 wherejin the ano ,of
the el 1B PapHEEtiRng dnefhadacsdd e s pby Grel Clais 12 to 16,
from0.001 20 to 5 parts by weight based on 100 parts
whepginjeegampesitioa fesiugednprratiagministration amaihajdnage of from 10
23. A marked conposition for oral conposition
N tone@MNact ured by the rmanufacturing nmethod according to
any one of Clainms 12 to 22. 25 43 24. The oral
conposition according to Claim 23, wherein the
conposition for use in oral admnistration is a tabl et

5 or g CaREY! fantfhcturing method according to any one of Claims 12 to 17,

wherein the composition for use in oral administration is a molded product.

19. The manufacturing method according to any one of Claims 12 to17,
wherein the compdsition for use in oral administration comprises a coating layer.
10
20. The manufacturing method according to Claim 19, wherein the

composition comprising the coating layer is a film-coated tablet.

21. The manufacturing method according to any one of Claims 18 to 20,
15 wherein an amount of the titanium dioxide is from 0.01 to 20 parts by weight

based on 100 parts by weight of the molded product or the coating layer.

22. The manufacturing method according to any one of Claims 18 to 20,
wherein the amount of the yellow ferric oxide or the red ferric oxide is from 0.001
20 to 5 parts by weight based on 100 parts by weight of the molded product or the

coating layer.

23. A marked composition for oral composition manufactured by the
manufacturing method according to any one of Claims 12 to 22.

25
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24. The oral composition according to Ciaim 23, wherein the

composition for use in oral administration is a tablet or a capsule.
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