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Table 1 Factors related to acceptability of pediairal dosage formulations and points to consider
in formulation design

Factors related to acceptability

o . Points to consider in formulation design
of pediatric oral dosage formulations

Palatability Taste, Flavor, Texture
Swallowability Shape and size

Dose Volume and number
Appearance Color, Shape

Dosing frequency Number of administration / day

Timing of administration
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Fig. 1 Chemical structure of tranilast (pKa; 3VRy; 327.33)
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Table 2 Components of gummi formulations

Low content of Middle content of High content of
Componen(%) gelatin gelatin gelatin

L2 L3 L4 ML M2 M3 M4 M5 H2 H3 H4

Gelatin 34 34 34 69 69 69 69 6.9 13.7 13.7 137
Hydrogenated 48.9 45.0 41.0 50.7 46.7 42.8 38.8 34.9 42.4 38.4 345
maltose starch syrup

D-Sorbitol sol. 279 256 23.4 289 26.6 244 221 19.9 24,1 21.9 19.6
Citric acid 0.7 0.7 07 07 07 07 07 07 0.7 0.7 0.7
Water 19.1 253 315 129 19.1 253 315 37.7 19.1 25.3 315
Total 100 100 100 100 100 100 100 100 100 100 100
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Fig. 2 Procedure for preparation of gummi formolas
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Fig. 3 The shape of gummi formulations (3.5 g)
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Fig. 4 Penetrometer for penetration study
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Fig. 6 Appearance of undivided (a) and divided gurdormulations
(divided into 4 (b), 8 (c), 16 (d) and 32 (e))
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Fig. 7 The appearance of gummi formulations coirtgi different amounts of gelatin and water
(L2-L4, M1-M5, H2-H4)
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1.3.1.3/K 55 7E M
BRET TR IR O KA TEMARZ Table 3IRLT-, KO EHE R 12.9%CH5 M1 L7
B TRbLIEMZRL (0582, K3EAR 37.7%CH5 M5 ALFIZHE W TG EEERLEZ
(0.88D, /=, KO EHAENHELWLL M OKSERFE 19.1%: L2, M2, H2, K4y & A 3
25.3%: L3, M3, H3, X UVK & AR 31.5% L4, M4, HA) DK TEHAE I X FARE DfEA R~ LT,

1.3.1.48+ N
BT 7RI O ANEE Fig. 8 allmliz, $HAEL, 7IBAIT DK EHEOH
m, kORI F o EHROE TN,

1.3.1.5/F#E o L
HAET T HAR 7 IK O EREREE S Fig. 8 blomUi, EMRERT, 7 IRFIh oKD & H %
DN, e OEBTTF G/ RO FITEOBD Uiz, S5I2, $F A SRR E OFHBINE (R A
=0.811, p<0.001) % Fig. 917" L7=,

1.3.1. 67 L /]
KRET T 2R IBBN O RREEREM % Fig. 8 clInULiz, FREERFRIX, KO EH LS T
b, RERERITFBEOONT, BITF U ERHEO LFHICKY, #NLTe, £z, RIEOFE K OWH
L CIRH T 522 EEL, AKITMA pH EWORERIEZ W THEIL 7730 HREERE R 25
L7 (Fig. 10, KKV IP2ApH 6.8 Ok RILFIZF D FREEREN Th-7-23%, IPLUpH 1.2 TIFH
THRABE R o7z, £, ERROHEIM O AREER ITR<720, 8 2FILL L T—EDE (5~
8 /7)ot

Table 3 Water activity and friability of placebargmi formulations

Friability (%)

Formulation Water activity

Rotated 100 times Rotated 500 times
L2 0.675 + 0.005 0.05 0.11
L3 0.760 + 0.008 0.14 0.41
L4 0.819 +0.012 0.22 0.64
M1 0.582 + 0.002 0.12 0.26
M2 0.674 + 0.004 0.06 0.13
M3 0.772 £ 0.009 0.17 0.24
M4 0.829 £ 0.010 0.03 0.06
M5 0.881 +0.010 0.16 0.48
H2 0.737 £ 0.004 0.04 0.10
H3 0.799 + 0.008 0.11 0.22
H4 0.855 +0.011 0.24 0.44

Each data of water activity represents the meab £153).
Friability shows % weight loss.
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1.3.1. 7
727 78R 7 IAN OB L% Table 312/RL7z, 100 [ElHRIIHLHA A, IR S0
Tdh5 500 [HIHEATEH HIEE THD 1.0 FalifilzLic, £z, BR%E OBRIKITWT Vb HEL T
WRWZ ea BRI THERR L T2,
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Fig. 8 The results of penetrated distance (ajituéen (b) and disintegration time (c)
of placebo gummi formulations

Each data represents the mean * SD (n=3).
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y=-11.4x + 334.6
R2=0.811
300 p<0.001
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o
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Penetrated distance (mm)

Fig. 9 Relationship between penetrated distandeestitution of placebo gummi formulations

Each point represents the mean + SD (n=3) of pati@tr and restitution of each gummi

formulation.
301 - Water
= -o- JP1 (pH 1.2)
I -~ JP2 (pH 6.8)
£ 20¢
c
2 L
@
(@]
L 10+
=
[7)]
0 I I I I
0 4 8 16 32

Number of division

Fig. 10 Relationship between number of divisiord afisintegration time of placebo gummi
formulation (M3) in water, JP1 and JP2 solution

Each data represents the mean = SD (n=3).
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1.3.2% 87 TR 7 IBA| DO rA7 22 EVE

1.3.2.14481
5°C KON 25°C W NOBRIFSRE T IZBWTH 6 » H B FTEM L NG EICKRE72 21X
2ot

1.3.2.28+ N

Table 4127 7R 7IRAID 5°C O 25°COEDL, KU8) IZRITHIRE 6 v H OE AL
RUTe, F1z, Fig. 1ULZENEND T TR 7 IBHF OE AFEIZ OV TRAFB 42 100%E 1L T
HaEL L 7R 7 R E e R LT,

5°C 2B\, 1% 3 » A A £ TITRIFMIC 20~40%FL K TL, 6 » ARFEETIZEALE
{BIZ727 o7z, 25°C IZBWT, f-1F 1 » A TIRIFEAEEBMRRD N2 -T2HD D, M5 AL
FFLISME 3 H T 20~40%FR AKX TL, 6 » HIRFETHERZMITROHNRD T2, M5 AL
T3, 2V OEETFRDOENTL DD, 6 # H IRAF TIRAFEBIIGIRF DS AL LITITE DD o7,
EIRELT, BERFMICE AE DMK T T 2E M A HRED DI, KO EHRORNLIFIEEEDMHE
M2 CThoTo,

1.3.2.3fA EE R
Table 5(27° 7R 7 IMAID 5°C KON 25°CHEYE, KB) IZB T DIRAE 6 1 H D AR BRI
ZRLT7, 5°C KON 25°C W ILDORIFESRME Iz W T, AREERFOF LWV LITRD Bz
Mol

Table 4 Penetrated distance of placebo gummi flations (M1-M5) during stability study

Penetrated distance (mm) M1 M2 M3 M4 M5
Initial 8.7+04 98+1.1 11.2+0.6 135+04 471+1.3
Stored at 5°C
1 month 7.2+0.2 8.3+0.3 10.8 +0.8 13.2+1.0 43%0.0
3 month 46+0.3 6.4+0.3 8.0+04 8.0+03 0110.1
6 month 56+1.8 7.7+24 79+25 9.3+29 1H35
Stored at 25°C
1 month 8.6 +0.5 9.9+05 11.2+0.7 13.9+04 5304
3 month 54+17 8.0+2.3 9.0+2.6 10.9+3.1 .5183.9
6 month 56+17 85+24 9.4+26 124+3.4 51643

Each data represents the mean = SD (n=3).
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100 100
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£ 601 - M1 £ 601 «+ M1 . )y
= -+ M2 = - M2
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& 201 = M4 & 204 = M4
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Preservation period (month) Preservation period (month)

Fig. 11 Penetrated distance (%) of each placebogdormulations during stability study
at 5°C (a) and 25°C (b)

Each data represents the mean (n=3).

Table 5 Disintegration time of placebo gummi fofations (M1-M5) during stability study

Disintegration time (min) M1 M2 M3 M4 M5
Initial 208+1.1 17.3£0.2 195+0.2 20.4+0.3 233k
Stored at 5°C
1 month 19.7+£0.2 18.7 £ 0.6 205+0.2 215+0.3 25602
3 month 19.8+1.0 21.6+0.7 226 0.1 229+0.8 2503
6 month 19.6 0.3 21.2+0.5 228+1.2 22.9+0.3 2508
Stored at 25°C
1 month 20.6 +0.2 20.2+0.4 21.7+0.1 21.8+0.6 2305
3 month 226+0.4 225+0.2 22.3+0.3 24.1+0.8 26@&
6 month 21.7+04 220+1.4 22.3+0.2 23.3x1.0 2521

Each data represents the mean = SD (n=3).
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DIIRNZ 2R L TUVD,

W DK ER R OETT UG/ RBYINEANG 2 DR BE T 570 & A E K O
MR AW E LTz, $EARE X, ZIMAIROK G EHROWEME BT TF L EH LK I
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LD, B LIEHMETREE O LB 50— T/ IBA O ML) & Tl CE SRR B H T L
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LEZD,
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{RAF 2 EVER R 2 ML 7=, 5°C KT} 25°CITT 6 H A IRTEL, SMBL, $1 A K QA EERRRTIZ o
WCHERR LTz, ZORER, IRFH O IWANIONEZ B RAEZR LT E TR D bR o7z,
BB, 2ERELT, RIFPNCE A MR T 3 2B 23558 b, K& ROERWLTTIFE
EZOBMMNFEE ThoTz, LHLRND, FERFRITIEEN2—EDE Th-oT,

Lk, REIZBWT, 5 O8R5 7 IF 2L, 2 b IRE o BUAI1 ) R 2
LTS, R DKRFEREE R VETTF U EGEEEZDIETYNED EI2 27 IR 470
TELZEEMLNIC LT, e, ZRH0O 7 IRANTN T IS B EE MK, 0072 M2 R
L7eZemb, NURVTITEN, ZRTIZB W THOIAZ PEIHSILTNDES 2 BT,
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Fig. 12 Time schedule of human sensory testsdorgi formulations
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Fig. 17 The VAS scores of elasticity (a), hardnggsand overall palatability (c) of placebo gummi
formulations in first trial

Each data represents the mean * SD (n=3).
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Table 6 Score of 5-point scale of preferencerst frial and chewing cycles in second trial

First trial Second trial
Formulation Score of 5-point scale of Number of preference Chewi
ewing cycle
preference (Rate)

L2 3.5 (1-5) 8 (50%) 245+115
L3 3.5 (1-5) 8 (50%) 189+75
L4 3.0 (1-5) 6 (38%) 19.5+8.8
M1 3.0 (1-5) 7 (44%) 36.6 +11.7
M2 4.0 (1-5) 10 (63%) 33.1+10.3
M3 4.0 (2-5) 13 (81%) 30.0+13.2
M4 4.0 (2-5) 10 (63%) 28.4+11.0
M5 3.5 (1-5) 8 (50%) 275+11.4
H2 1.5(1-4) 2 (13%) 50.9+18.2
H3 2.0 (1-4) 2 (13%) 51.8+15.3
H4 2.5 (1-4) 4 (25%) 50.3+15.8

Data of 5-point scale of preference represent théiams and ranges (n=16).
Data of number of preference represent the me&i3 n=16).
Data of chewing cycle represent the means + SDgh=1

2.3. 3% M TR 7 IR O BA PRI REE & B RE RS R OB

5 1 B CRHBL 7= A A7 1 AR 7 S O 5 R R E L B RE R R ORI 2 R LT,

BHJVE R OEE D VAS BT, $FAEDBEANTLEME F U7, BPE R QS VAS fEEEH
ANEEZITE VA (Fh 2 R=0.864 2 18 0.924 23380 Hi7- (Fig. 19 ab), AR R
BI9°% VAS 1L, $+AE 10 mmEREE S CIEEE A ICEWNEL, $ A 11.2 mmo> M3 LJ7
THRKNE (740 ICELTZLO0, EALL EOS AR TIZBERE#BI IR —EDETHR LT
(Fig. 19 0, MEAFMEICEIL TIXSHAFEDY 9.8~13.5 mm D M2~M4 ALJ5 THBRAE O 5%
(63%LL 1) 2% 4(AFFELWY) i 5(Ton~AbfTe) SFHML, #a & IR AR ERER I, $F AR
11.2 mm® M3 L5 Theb ek iiAs i/ -72 (81%) (Table 6,

AR AIA T ETOMMG R IZIXE O B (RP=0.796 235585 B, THMEEIEUIEF AR
OEIMZENME F L2 (Fig. 20 @, BRAIARRLTEIZEIT 5 VAS L FREERERT IS BV FH RS
(R?=0.840 23528 HAL, AAAHZRLTSICHT 5 VAS flIT, AR O VME T L
(Fig. 20 B,
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Fig. 19 Relationship between penetrated distandé/AS scores of elasticity (a), hardness (b) and
overall palatability (c) of placebo gummi formulatis
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AL HER

ARETIE, 8 1 BCTRHELZ T 78R 7 IBK O WL R ML OFEBMEEZ B G, IR
PEICENT- 7SRRI TAILEANELT, BIF SR ROELD 11 BEO T IR
FUHNZHRIEA L L CENCOERMBREIT o7, 7ok, ZIWANTEREHBRICHNWLZENG, B
SFUHROEY R~ AX ST HAMNT, TUAX—EBIGEEAL 5 AT % OD SETHE
SIVTNDNA T TN T — =TI,

WML, $EAEOHINZEVME L, ZIRAIRAF OfED VAS fEiS, $HAEOHENIC
PRV T U7z, B R OMES D VAS EESEAFEIZITE WA RO BT ZEN D, $HARE
IEERIR COM) KOS A T T DL 7205 L RIBS LT,

—J7, BLIRRWZ LIS, MAIRARRICEIT2 VAS EIFIEOM B & RERho Tz, A
10 mmELE ETIXEFAEOH I ENEEIIL, $HAE 11.2 mmd M3 L5 T KE (74.0 12
FELIEbOO, Ll EOSE AR CIIBAE R ZE IR —EDE THER L /-, ZORILIZHOVNT
LSO DRFIT DM IEEE 2 LD, FEAE OB, DEVLLNNT AN E AR MR B
DI TIERL, RAMED BV IBFNC I35 70l B ORI A HHZ LRS-, £/, 5 Bt
BEFEAT 2 N CREAM L 7B 4 I BAL Tl $HAEDS 9.8~13.5 mmTHERE Dl -4k (63%LA
)Y AUFELWY) XA 5(Ton~AhfTe) ERHIL, G AR ORE R EFICLS, M3 4477 Tieh
FEAM A3 R o 72 (81%) o Fa A IR A B M OWE L PE DRI e k0, 7 IAIL L TR HILH i Y
IREESMFAET HDTEDRBENT, £, VAN DOBEIITNTT FOKREER K NETF 5
HREER LGS HIENTE, ZI”MF O NELZRETHIET, ZRUBIRAMEEZE L
B Y) RS THL) I T EE THHZ LB Lo T2,

R A A T ETOMMGEIFE S A BETIL @O BEAGR O DA, THMG RIS A O I FE
WD Tp o T, BRSNS BT, BT ECOEMREERITRES, Kok OSSR AE
HEHASTERY ) E R RAITHH T IRHFIG RIS, B b FATAE S R
N3 28 7 A HERB ST, Feb iR B IR K OB PE DR AN @ 2> 78 A E 11.2 mm(M3
JLJ5) OIHIG AL 37 BITHY, ZOFEE OMHIGEIE A7 IBAI L U CRE R ENHZ LM
RSV, RERERBR IS D A Z 0T SOFHNIL, SRAZDHHETHEL THHEML
75T, FVIMANCI S TERNBRD DI, We T OBALAIE, MY ORI K UL
TR DRBEMEICEAET D %9, LT, HERIF-2SKME D T TREA L THATERL7-
LIS NDZAI T THHZENRESNTEY 7, LomWBNTER SN2V TR Z T LK
BB BHGEMEDY A IS ED o) BTF LG BAL T (H2~H4 JLJ7) T, iR 23 &
DT ZEMD, TIMEIRL SHNZEIZE DG IR R DBIRK ERVIA L -0 IS T, fk
FZFHRLT D VAS EIMED T ATREMEDNE 2 Hivd,

PLE, REIZBWT, WD RRL 7T vR7I8H 2 O CERERBRZ £ 35247, 73
WA O LR TEE O BIMEAZ BB, IRAME R OWE I I B L 7= 7 BRI T % R E
T&E, ZI|ANT, KD EARKOETT A BOERITIARMMED B EEE I TRE
PRzl WHEIARTE LIRS 2 R EEME 2R L, £ O L ONKRESITRIE A OB CH BICiE
AHERRZE, EBITIE T L — AN —RINC EVE D~ A L N0 HER 20, TRET T A 3
AIREZRE R AIE ChDHEE X D,
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bl

3 NI =T ANG A 7RG OB %

E xR ]

JEAGHBE DV~ F - TLUAX =R EEROREICLDE, ZZHFETT LAY —RBBE
KN RGEICE L TERY 2% Zofio BRI T L L —M g TEBIEZ & 1) L B0
INZEBEZZBNTNWD, ZOXHRE REZ T, BAEFEE X, 7 — MR ERCI/EmiE
ET VIV — TR O SR HEME I[N T ) D AR S R A T L0 1z ), TL X — R B CIHRK AT
JRDIERE, XITZDBRENEF —OIEARITEHR THY, BT L X —ITIXBUR BRI ORI L
HIFEIETHHO0, TREHERFORHER R E L QIR MIREN TR IR ThHY BE D QOL [H) |k
IZEHIRL TWVD, Fe, Wi, 7L X —MEa R, TR — PR ER, R RE /N BEZ 55
LT U AR — RN EZEAFET D, 7 IR-ANLVOATEIL, HEL TEG IR 523 T
&, FEHWEATLO/NEOTReT Z 0 A% 8] LSBT iR D — D L1552 80
b, LTV AX—3EGH 357 AR T HZLITBENHDHEE 2D,

B 1 RO 2 BBV T, 7 IRFI ORI AR M K OB LT O BRI A BT B EL,
TIFANELTROHNDE B 70l SINTFET HIENRIBINTZ0, ZIMHNEMEEH L
BRI WME K O DV H A& e 3RAN L LU CORFME IR TE TR, T2 TARETIX
A IR R My OME LM DR AN e b 772 M3 AL UK EA R 25.3% BIF &A%

6.9% (ZE T VEY) THHNT =T ANEERINLTZ TL-G (Gummi formulation including tranilast
TR 72, AR IR DOBLRTET T2, KTEMEEDY 0.8 L FTHHZENDLLEMOMR
TRCHIZ DI ENTEEYRAL ST THHES 2 T-, Z7I8A] 1 LD NT=F A NEA BIL, i
RO =FANIA O L HREEZ S B IR E LT, RADORE ZE, TLVAX—E&R%, 7

— MR G RICKI T DT =T ARDIRHEL, 72V R ORIRL 10%D354, =T AR T
100 mg# 1 A 3[EE A& G35, /NNRBEICHL UL, REICKVEGENRR2503, 1#E%47-
DIZRZ7=F AN 100 mg & A L7728, &0 50 mg XY 4 730 1 &0
25 MQIZAHEEN A RE CTHHI LD, 7IAIE & 3.5 gllEASINHNTF=F AN 100 mgllak
ELT,

P72 TL-G IEBAIRF N A ERER, & &8 —MRBre EhaL -, IWHRBRIT
FFINEHE SN CARASNDZEEMEL, /EILZ 7 IBAFICHLFE L=, £72, K TL-G %Hﬂu\
T, WRE, BIREAFOHRESLLT 5°C, 25°C 12T 6 faﬂ%ﬁaﬁ%@éﬁmb Fi, DK
PEZFHIT 35728, 40°C ORIFSEME T T 6 » A ORGP ENRRRE I, 70, nﬂﬂﬁiﬁﬂ
%, BEAEE, BREERRR], IR LK NG &S — ST, é% , MROINF=F A7V KN
TL-G DA XY EhRERERA F ML, (KNENRED bl A L7,

31



5 28 AR TT 15

3. 2. AR J OV
F7=F AN (i :100.5% 1%, oA 30 T RS (BB DDk =b oz HL
770 F77, FOMORR K OEEKIT, 1.2 1 ICER#HLI-HOE v,

3.2 287 =T ANG A 7 IBAI DAL TT Fr OV L

7 VE B 3.5 oM E & 100 mg LL7- TL-G DL % Table 712, ##J7ik% Fig. 211K
L7z, i8I HFFEKERI N D-Y L E M= /Wi IR L72121C 135°C Z#E 2 72\ N Jo12m
EALIK Gy D — B a 7R FE S H TR MRS, 7 = BRENKIERE LT, BT T ATKREN X 721412
60°C THNRIEMEL I e ONNTF =T AN 70°C AR T CHEEIZIRIIL, IRE LIz, M7=FANK
MOZAIL T, MBI LD 5572 8 O FBEOR K OOy~ - BIEZEEL, &
BRI THLEEFIE Lz, ZNE T TAT 77— DO REIR 7>k (Fig. I ITESFZ
T35gT oL TR, ZRBHEOE, +1%DE BEB E TITHFA L,

Table 7 Component of TL-G

Componen(%) TL-G
Tranilast 2.9
Gelatin 6.9
Hydrogenated maltose starch syrup 41.0
D-Sorbitol sol. 23.3
Citric acid 0.7
Water 25.3
Total 100
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Citric acid

<+— \Water

Dissolve at 66C

Amalty syrup
D-sorbitol solution

Mix and heat to control amount of
water under 13%&
( Amalty syrup/sorbitol mixture )

A\ 4

Gelatin

<+— Water

Dissolve at 66C

Mix at 70°C

A

Tranilast

Mix at 70°C

Dispense by 3.5¢g

TL-G

3.2.3N7 =T ANG A 7 IRANOHE K O MERHT 0 J5 1%

3.2.3.15M8

TL-G O/ A B L CRERB L=,

3.2.3.2hR AR

TL-G OAREERF OREIT, 1.2.3.6THD HFIEIHEWNEIE LT,

3.2.3.38F A

TL-G O#FAFEDRIEIL, 1.2.3.4HD FIEIZHENFERLT-,
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3.2.3.4JF ok
TL-G OJEAFETRE OHRIENE, 1.2.3.55HD FIEIZHEWFE LT,

3.2 AT =T ARG A 7 IBIA| OB R

3.2.4. 1B 51
FHEE B ARKR S —RRERE WHRBRIEO SR EICHERILL T To 72, RBRIRIT
JP2ApH 6.8 & v 7z, [Ela%13 50 rpm FRERIKERHRIRF AT 5, 10, 15, 20, 25, 30, 40, 50 X T
605> CHEHi L7z, 72k, VIWHNAIEEL TR 3222 4HEL, 4, 8, 16 KT 3243FIL7- TL-
G D HFELHELI,

3.2.4 24T HEHR DR
=T AMEAESLK) 100 moaAG & (2 &Y, RS 2 ANz, 1IEMEIZ 200 mLELT24%,
AP ALERL, N7 =T ARSI IREL COD Il % B I THER L 72, Az 700 mLOVE H]
ARERE 2 IRITINZ A0 IR LA EF 900 mLE LTz,

3.2.4.3UV WG E 44
W E 7 7 A 7 4V — (F-40, & IR SAE, KR ALz ERIRE LT, K
H BRI TSR AN EE 3 A L, E I E 332 nmic THIEL -,

325 NI =T ANGH 7 AN D E ) — PR ER
7Bl B AR 7 A 8 — MRV E O 5 S — MERRBR I YEILL T T o7, 3UKF 10
\ZDOWTHE 2 OBA|F O RN7 =7 A D& &% (HPLC; High performance liquid chromatography
EEERUERT, mE) I TRIEL, HIEMEFH Lz, & &8 —M1RBk (n=10 O VA &l
BRRERE L TR -T2, 723, BEMERBRICE W CIEEE 3 o EE S &R R LT
-7z,

3.2.5. UFEHER R O U

FF7=F A % 100 mgFEEIZEY, 100 mL DAAT YA —IZ ATz, 77'R7I8A] 1 {#
(3.5 9% 100 mLE —H—I(Z A, pH 7.0 0.05 mol/LY > FeiE i/ 7 & b=k ViR (7:3) %
40 mL, WIZHEY'E (IS) 2 10 mL AN CHEIC TINRIEMS 1%, JLlEENTF=F AN ATz
100 MLDOAAL N Z—ZHNZ T2, T2~ pH 7.00 0.05 mol/LV > BEfEE iR/ 7 2 b=k LRk
(7:3 %%, EMEIZ 100 mLELT-, EDEE 0.45 um DAL T L T4 H—TAIEL, AR
1 mL ZR—/L ey MITIEMIZEY, 100 mL DARTTAI AN, 1 S ERICH 45k
HEIRIRE LT, 7088, WIEEME L L C, "IAF UL EFE=F /L% pH7.0» 0.05 mol/L V>
Fik R i 72 b=V OIRIE (7:3) © 500015 7 R L CRRRL L 72 & FV e,
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3.2.5. 2f AR R ALER
100 mLE—H—IZ TL-G % 1LfEA#, ZZ~pH 7.0 0.05 mol/LV k& &%/ 7t h=kJ
SRR (7:3) % 40 mL, 3.2.5. 1 CTERL - NIEHEY E 4 10 mLINZ THIvIZ TINRE RS
721, 100 MLOAAL VA —ZAH, pH 7.0 0.05 mol/LV > FEFE@ERI 7 & h=F) ViR (7:3)
ZINZ CIEMEIZ 100 mLELT=, ZDIEEE 0.45 pum DAL T L7 4V A—TAHilL, Ak 1 mL
IR — LE A~y MO TIERMEIZ®ED, 100 MLOART ZT A2 AR, pH 7.0 0.05 mol/LV > Feiz &
WRIT B R=R VIR (7:3) 2z 100 mLEL, IRELI-b 0% ERIKRE LT,

3.2.5. 3@k a~ T 7 HIESAE
HPLC O#l|ES:/4-% Table 8iZ/rL7=,

3.2.6NT7=FANEG A 7 IBANOLRAT L E R
RAFRERT, V7IWFN DT TAF v 7L — NI Ty T LTz ETF v o 7737 — MR (F3IVy
7 AL-22) [ AR BE TIT o T, IRAFSRAIE T T B R 7 IBA CORAERBRZ L L 7= 1.2.4
LRI 5°C TN 25°C LTz, £z, EEORELBEL, 40°CUEIRIER (0 /A=
AR, KiR)) O EMEZBINL T, BARIIEIXBIGR: L OV 1, 3 KT 6 4 H OIRF R TIT-
oo REAMIE B I ZAMEL, FREERBR, $HARE, EHIREBR L VG &E LT,

3.2.7 7 =T ANE R 7 IR DA IR Yy EhREF R

3.2.7. 1:ABRS A

KR — 27 VR (#a R, /K 10.5~14.4 kg Hiie 33~54 » A, n=6) ZH\, TiilkOH 7 &V
HITHDHIYF R I 7L 100 mga i BEEAIELC TL-G 24 5L, A XY EhaEa R 2 52t L
7o TL-G I3 FIL2W b DI A, EERITHIG T 522 8EL 4 KO 8 3EIL, FTRAOKE
L7z, B3R A MO 3EE 480 0 CTAHfiRLEL, BRIMKE THRICKHRETL T, U XA AN %4
A K SRR - SR L (1 mg/5 mb), 38 1 BRRTIZ 0.40 mL/anima(-~2> 2 AR & LT
80 pg/anima) 722 KO BRIl WINTESR LTz,

AN BEORIAFNEZFTERELIZE, YU U2V TK 20 mL a2 5L, SUAIH e I 12k
TINTZLZAXDO LT THR THEZE LIz, MAZ#& 5L THhe 15, 30, 60, 120, 180, 240,
360, 480 & TN 1440 53T~ SUALBEL 723 U V% W CA XORIEEFARE DA 1 mL £l
BN EARIMNITA 10000 rpmT 1 30 BEL, EiEZEIRL-, BT E(bast (F
15 198 pl (KU THEE 2 pb 2L +010iEA) Lok, MIE ETHS IR TR, 1iE
PO =T ANRE T HPLC & = # U SRRV E &5 45 (MSIMS) ZAi 7+ 5 1oH 7= LC-MS/MS
AT NITELTZ, Ay a7 7 MR, AT 1 EMEL BEL7z,

kB, RERIL, oA KN LTERASHEY ERGHZ B SOREHNIEW, BET5HH
ARENEIZHERLL CTHEIELT-,
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Table 8 Measurement conditions of HPLC for trastilzontent of TL-G

Instrumental parameters

HPLC CBM-20A, SPD-M20A (Shimadzu, Kyoto)

Column YMC-Pack ODS-A4.6 mm x 150 mm, im, YMC.CO., LTD., Kyoto
Column temperature 25°C

Detector UV, 225 nm

Mobile phase A 1%

Flow rate 1.0 mL/min

Injection volume 5uL

Run time 8 min

Retention time 3.5 min (IS), 5.3 min (tranilast)

Internal standard Ethyl p-hydroxybenzoate

3.2.7.2LC-MS/MS Il & &1tk
LC-MS/MS O #I|ES:AF% Table 912 ~L7-,

Table 9 Measurement conditions of LC-MS/MS for spha concentration of tranilast in
pharmacokinetic study using dogs

Instrumental parameters

LC-MS/MS HPLC LC-30AD, SIL-30AC (Shimadzu, Kyoto)
MS/MS  API4000 (AB SCIEX, Tokyo)
Column Cadenza CD-C18 HT
(2.0 mm x50 mm, 3.a4m, Imtakt Corporation, Kyoto)
Column temperature 50°C
Mobile phase A 10 mM ammonium acetate water solution
Mobile phase B Acetonitrile including 1% (v/v) formic acid
Gradients 0 min A:B=80:20

1 min A:B=5:95
2 min A:B=5:95

Flow rate 0.5 mL/min

Injection volume luL

Run time 2.5 min

lon source Electrospray ionization

Scan type Multiple reaction monitoring

Polarity Negative

Source temperature 600°C

Monitoring ion Compound Q1 (m/z2) Q3 (m/z2)
Tranilast 326.200 265.900
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3.2. 8/ LE]

B, 1.2 55 ERICFIECHEM L, Fio, 7TBRIZ IO =T ANRINIEE 759
PESDREIZ DWW, Students tIREZTT o7, EWENEFHINTA—=ZZONTL, M=
AN T /N ERBRELT, EIZ2L, 4 2EIR O 8 43EID TL-G IZOWTKHEDHD t REELT
v, Bonferroniffi IEZ4T->72, p A 0.05 RGO EZEHV L E LT,

37



H3F RER

3.3.1 N7 =T ANEH 7 IRAF| O/ K Ot

3.3.1.14181
TL-G 1L, 7T 8AR7IAH LIZ RV ST =T AN A OW A% 2L T (Fig. 22,

3.3.1.2HA HEIRFfH]

Table 10i27 717 IBUA| & O TL-G DARERF# A/ RLTZ, £z, N7 =FAMNNINC LD A
RO (TL-G DRAERFR] | 7T 1R IWAI DO FREREH] x 100 27/RL72, 7TBRI73
FUFI D AR EEFERT T 19.5 + 0.2 THHDITKIL, TL-G OAREERERIE, 20.2 £ 0.455THY, Fo=
FANRINZ L2 R EERF R O B R TRRD b T,

3.3.1.38t A
Table 10277 A7 I8A|, Y TL-G O# AEZRLIZ, £, M7= ANSINCLSE A
FEDOEALHE(TL-G Ot AL | 7R 7IMAOEAE x 100 ZRLT, 7 78R 7IRA O
$FAEIL 11.2 £ 0.6 mMCHHDITHKIL, TL-G OEF AL, 11.6 £ 0.5 mmCTHY, MT=FANK
INZ LA ANEOH BERZLITERO DI oT,

3.3. LA A IR
Table 10IZ7' 7R 7IfAl, KO TL-G OEMETRELZ RUTZ, £72, NT=FAMNRINZLDE
MEssE DAL (TL-G OJEMEIRE | 77 vR 7 IfKIOEMERE x 100 Z/RLT-, 7T78RT
SBAIOEAETRE X 176.0 + 8.2 gTHHDIIXIL, TL-G OEAETRE I, 137.5 + 12.2 gn=3) T
HY, N7=FANDENINZ LD ERETRE MR T T 2 micdh o7,

Fig. 22 Appearance of TL-G
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Table 10 Comparison of pharmaceutical charactesisetween M3 and TL-G

Disintegration time Penetrated distance Peak force
(min) (mm) (9)
M3 19.5+0.2 11.2+0.6 176.0+8.2
TL-G 20.2+04 11.6+0.5 137.5+12.2
Rate of variability 103.6 103.6 78.1

Values of M3 and TL-G represent the mean + SD (n¥8ues of M3 were referred from Fig. 8.
Rate of variability means TL-G/M3 x 100.

3.3. 20
BB G IR 3228 EL, nEILTEHEORNEEZIT>7- (Fig. 239, TL-G @
BRI, FEDE 2 DI20E>THINL, 8 0 EILL ECThI=F AN 72V L[R5 DU 25 8)
ThHILaMER LT, Fig. 2412 TL-G O 4rEIE L 85%%A R A 7 my MUz &R LTz,

1004

TL capsule
Undivided TL-G
Divided TL-G into 4
Divided TL-G into 8
Divided TL-G into 16
Divided TL-G into 32

Dissolution (%)

0 15 30 45 60
Time (min)

Fig. 23 Dissolution profiles of tranilast capsaled TL-G (undivided, divided into 4, 8, 16, 32)
Each data represents the mean (n=3).
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Fig. 24 Relationship between number of divisiod 86% dissolution time of TL-G

Each data represents the mean = SD (n=3).
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333G EY M
BBl B AR T I TH B —MEREBR ATV, HEEIT 2.5 ThoT-7-0 e LH)
Wri7-, 7233, ‘Ml 101.3% SD 13 0.8%Ch -7,

3.3 ARAF R ENE
5°C, 25°C }2 () 40°CIZC 6 # H HIMRTELT- TL-G OAMEL, S A, AREdk, Witk VG &
ZHER LTz, 723, 40°C fRAFMIE, 3 # HIRFERE A TIRIALLIRTEA O DAL o770, $
NEOREIZOWTIIRT 1 #HDOT —FXDIH%ER U, EOMOFARE B IZ oW T, /AT
3 1 H LRI THRAL L 7o O % S8R A E U EE [ D T iR 2 O CRIE L 7,

3.3.4.144 81
5°C KLY 25°C 2T 6 » HRFHZD TL-G DAV KRERZUITRRO B2 h~T-, 40°C &
FO TL-G 1% 35 A Tk L7z,

3.3.4.28F NJEE
Table 12iZ TL-G @ 5°C, 25°C } O} 40°CIZ BT HER1F 6 » A M O# NEE /R LUT-, £7=, Fig.
2512 TL-G D& AL IZ DOV TERAFBAAAIFZ 100902 U CHARL L 7= R IR AR Bh &2 7R LT,
5°C IZBWTC, fRTF 6 # A T TRIFIIIC 40%FEEEIK FL, 25°C IZBWC, fRT7F 3 #HET
40%FREIR R L721%, 6 4 H RIFE CHE R LITERD DI,

3.3.4. 3R EEIE Y]
Table 112 TL-G @ 5°C, 25°C }; TN 40°C BT HI81F 6 » H RO AR EER 2R UT-, Wi
DBRIESRE T IZBWTYH, AR OFE LWELIZZRO BT,

3.3.4.41 MM
Table 112 TL-G @ 5°C, 25°C }x I} 40°C 21T HR1E 6 » H M D 85%i HIE R Z R LT, W
T IO TIZB VT, 85%A DO LWAIZZED LI -Tz,

3.3.455 &
Table 112 TL-G ® 5°C, 25°C K& 1} 40°C (2813 A1%1F 6 » H D& 84k LT, 5°C K
25°C DIRAFSRIF TIZBNT, GEOFLWEITFED LR ->Tb DD, 40°C T, #RRFHY
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Table 11 Penetrated distance, disintegration 8884 dissolution time and tranilast content of TL-G
during stability study

Penetrated distanceDisintegration time 85% dissolution time Tranilast content

(min) (min) (min) (%)
Initial 11.6 £0.5 20.5+0.3 325+3.2 101.3 80.
Stored at 5°C
1 month 10.6+0.4 21.0+£0.8 329+3.0 995+1.0
3 month 8.4+0.3 23.4+0.6 28.9+3.8 100.9+0.9
6 month 6.9+0.2 224+1.0 355+17 99.3+0.6
Stored at 25°C
1 month 10.3+0.3 21.6+0.3 28.9+4.2 98.6+2.0
3 month 6.7+0.0 23.4+0.3 346+59 100.4 +0.8
6 month 7.4+0.1 22.9+0.6 27.3+29 98.5+4.1
Stored at 40°C
1 month 13.9+0.5 23.1+0.8 37.1+0.2 101.3+25
3 month - 23.7+04 30.6+6.3 93.7+1.8
6 month - 19.3+0.9 30.8+4.3 91.2+25
—: not tested.

Each value except for initial value of tranilastntant represents the mean + SD (n=3 or 10 for
penetrated distance, disintegration time, 85% tisiso time and tranilast content).
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Fig. 25 Penetrated distance (%) of TL-G duringpiity study at 5°C (a) and 25°C (b)
Each data represents the mean = SD (n=3).
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3.3.5 1/ XITEITLHYE) B ER

SERL, 4 EIRO 8 EILTE TL-G K UHHIRDOIN =T AN 7RV A TR A # 5L,
R ZR AE T FE 2 B LT, B0 A BTSN T TL-G IO TL A7 e L%
O MAE IR EHER AR LT (Fig. 26,

RO TL A7 2 KOG EIZRL, 4 538 RO 8 EILT TL-G 1, & HHZEEITRR25H DD
(3.3.2 IH), Tmax(Time to maximum plasma concentration Cmax(Maximum plasma
concentration 8 AUC (Area under the plasma concentration-time cufskizL Ct, &HEM
ICH B2 BIIR» bR -7z (Table 12,

60
== Tranilast capsule
50 4 -~ Undivided TL-G
-% TL-G divided into 4
40 -+ TL-G divided into 8

Serum concentration (ug/mmL)

0 ! !

0 4 8 12 16 20 24
Time (hr)

Fig. 26 Plasma concentrations of tranilast capsnteTL-G (undivided, divided into 4 and 8)
administration in beagle dog orally.

Each point represents the mean + SD (n=6).

Table 12 Pharmacokinetics parameters of trandagsule and TL-G (undivided, divided into 4 and
8) administration in beagle dog orally.

Tranilast capsule - _TL-G —
Undivided Divided into 4 Divided into 8
Trmax(hr) 1.0+05 1.0+0.7 1.0+0.4 1.0+0.5
Crax(png/mL) 36.5+12.0 36.9+11.9 324 +6.7 37.1+6.6
AUC (pg * hr/mL) 289.4 £79.5 273.0+£70.5 271.8£83.2 300.8 £ 76.6

Each value represents the mean £ SD (n=6).
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