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Table 1-1 Particle size and zeta potential of non and chitosan coated liposomes. The
formulation of liposomes was DSPC:DCP:Chol.=8:2:1, The chitosan concentration for the
coating was 0.3 %. (n=3)

Zeta potential (mV)

Particle size
distilled water 10 mM A.B. 100 mM pH4.4 A.B.
Lip. 2.74 ym -69.7+ 1.8 -525+0.2 -243+1.7
ssLip. 206 nm -44.7+0.4 -44.7+0.4 -240+14
CS-Lip. 6.90 ym 60.2+0.2 52.4+0.3 405+1.7
ssCS-Lip. 269 nm 55.3+2.6 49.1+0.7 374+01
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Fig.1-1 Zeta potential of non and chitosan coated liposomes in various medium. The
formulation of liposomes was DSPC:DCP:Chol.=8:2:1, The chitosan concentration for the

coating was 0.3 %. (n=3)
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Mucus layer

Fig.1-2 Mucopenetrative properties of various types of liposomes in upper ileum at 60
min after intragastrical administration. The measured mean particle sizes of Lip, ssLip,
CS-Lip and ssCS-Lip were 7.56um, 224.7nm, 3.58um and 281.2 nm, respectively. The
formulation of liposomes was DSPC:DCP:Chol.=8:2:1, The chitosan concentration for the

coating was 0.3 %.
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Fig.1-3 Confocal laser scanning microscopic images of ssCS-Lip in various parts of
the intestinal tract as a function of time after intragastrical administration. The
measured mean particle size of ssCS-Lip was 281.2nm. The formulation of liposomes was
DSPC:DCP:Chol.=8:2:1, The chitosan concentration for the coating was 0.3 %.
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Fig. 1-4 Dose percentage of ssCS-Lip in various parts of the gastrointestinal tract at
15, 60, 120 min after intragastrical administration. The measured particle size of
ssCS-Lip was 304.7 nm. The formulation of liposomes was DSPC:DCP:Chol.=8:2:1, The
chitosan concentration for the coating was 0.3 %. (n=4)

(H Takeuchi, Y Matui, H Sugihara, H Yamamoto, Y Kawashima, Int. J. Pharm.,
303(2005)160-170)
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Fig.1-5 Retention profiles of various types of liposomes in the gastrointestinal tract at
60 min after intragastrical administration. The measured particle size of Lip, ssLip,
CS-Lip and ssCS-Lip were 3.90 um, 182.9 nm, 7.46 um and 304.7nm, respectively. The
formulation of liposomes was DSPC:DCP:Chol.=8:2:1, The chitosan concentration for the
coating was 0.3 %. *P<0.05, **P<0.01, ***P<0.001: significantly different from Lip. (n=4)

(H Takeuchi, Y Matui, H Sugihara, H Yamamoto, Y Kawashima, Int. J. Pharm.,
303(2005)160-170)
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Fig.1-6 Retention profiles of ssCS-Lip and ssLip in the Gl tract at 60, 120 and 240 min
after i.g. administration. The measured mean particle sizes of ssLip and ssCS-Lip were
182.9 and 304.7 nm, respectively. The formulation of liposomes was DSPC:DCP:Chol=8:2:1.
The chitosan concentration for the coating was 0.3 %. , *P<0.05, **P<0.01, ***P<0.001:
significantly different from ssLip. (n=4)
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Table 1-2 Viscosity of various types of liposomes measured by rotary viscometer at
25 °C. The formulation of liposomes was DSPC:DCP:Chol.=8:2:1, The chitosan
concentration for the coating was 0.3 %.

Particle size Viscosity (mPa - s)
0.3 % CS-soln. - 3.8
Lip. 3.59 ym 3.1
ssLip. 163 nm 2.6
CS-Lip. 8.90 um 10.6
ssCS-Lip. 344 nm 3.1
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Fig.1-7 Dose percentage of ssCS-Lip with washing and without washing in various
parts of the intestinal tract at 60min after intragastrical administration. *P<0.05,
***P<0.001: significantly different, Particle size: washing---304.7 nm, without
washing---272.2nm. (n=3~4)
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Fig.1-8 Effect of feeding on the gastrointestinal transition of ssCS-Lip and ssLip in
various parts of the gastrointestinal tract at 60min after intragastric administration.
The measured particle sizes of ssCS-Lip (fasted), ssCS-Lip (fed), ssLip (fasted) and
ssLip (fed) were 304.7, 301.3, 182.9, and 198.4 nm, respectively. The formulation of the
liposomes was DSPC:DCP:Chol=8:2:1. The concentration for coating was 0.3%.
(*P<0.05,**P<0.01,***P<0.001: significantly different from ssLip (fed). (n=4 for each group).
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Fig. 1-9 Effect of feeding on the gastrointestinal transition of ssCS-Lip in various

parts of the gastrointestinal tract at 1, 2, and 4 h after intragastric administration. The
measured mean particle sizes of ssCS-Lip (fed) and (fasted) were 301.3 and 304.7 nm at 60
min, 265.7 and 304.7 nm at 120 min, and 247.4 and 270.6 nm at 240 min, respectively. The
formulation of the liposomes was DSPC:DCP:Chol=8:2:1. The concentration for coating was

0.3%. *p < 0.05, **p < 0.01, ***p < 0.001: significantly different from ssCS-Lip (fasted). (n=4
for each group)
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Fig. 1-10 Confocal laser scanning microscopic images of ssCS-Lip in various parts of
the intestinal tract at 60 minh after intragastric administration under fasted and fed
conditions. The measured mean particle sizes of ssCS-Lip (fasted) and (fed) were 320.2
and 290.3 nm, respectively. The formulation of the liposomes was DSPC:DCP:Chol = 8:2:1.
The concentration for coating was 0.3%.

20



e /ME

KLFREIN~A 7 oY A ARV T I 7oA XDF MY AEM Y R Y — b RIEH Y

WY — DA R OERERED T v MTkE L. 26 OELEREAE - B AZET 2 4
AN, EIEEMICRHE L TEUF O R 2157,

1)

2)

3)

4)

5)

Z v MIBAO#EGHZO VR Y — A LERE EEZBEZTMM L A VR Y —L40D
KEFHEIIKAE T, R RICEGFE L TRAERE(L L, 77 A XDV KRY
— LT IRE ~MRANT D 2 & B ERR LT,

BFEY R Y — LOMLETEEZIMM L= A, F M TERIEM LY R Y —2L4
WIS BRI L. TELE R IERN R T 5 2 L 3R S, MR I3 b
P A K DRMEEMNPRKESFHGLTND Z EDHERINT,

VR Y — LD LB, ROz ko ThmbEL, #7277 oAk
R AERG U R Y —20E, EEE RN R B R Lz, 20 Z &b, KR EVER
\ZHNZ T I LB R A~ DR - OB T IR Lo — K 72 D Z EVRIB S
7~

BEESME T TR L R TY RY — L0 X0 /NG FE~ & BT L B0
Lo TURY = L DOEEEWREEMET T2 2 L3 0ho7z, LinL, ¥ b AEf Y
WY = DIRERR Y R Y — A X0 BIFEENAEICH B L R TICBENTHF b
YA K DR A RREIC K > THHALEIRME SR T 2 Z LS E oz,

T I 7w AR LR P AERRY R Y — AF, REAERS S GAICB VT HIER

SR & RARRIZ/NERIETE OV £ TR L BEIA/MEWNICHET S 56 T b RlRAS
. BAZBDHEFISND Z LWL R0 T,

21



F2E AYFA2UHAREMEREYRY—LOHRFEEE

E1EH WS

AIEE £ COFMMCIX, R R EOEEEFENER D VR Y — LD B IG5 2568 %
AL, 77 a AL LiaFd Y UAER Y R Y — A, WAELE RS R AE - fFE N
RLUT, HILEREEN R LN ET 28 MF Y V7 —ThodZ &P LN Liz, £2T
ARETIE, ZORBEMEEY RY —2OFAEEZHRT 2720, F M AEMHY R Y — 4
T2 SRR E L 2 OV OG22 560 L7, YAF7E=R CIXBEIC, X7 T NSy T
HHA LAY RN F =B VRY—AZEALTROEKS L, My 7 ra—2x, 7
I DRI A R LT, SRR A R L TR B c Ly h=r A E AL
72V 77 b Lz h Y AEfG Y RN Y — 2% T v MEOEG%, 120 BREEIZIE - i
TNy DR FERBAERET 2 2 L 2MLNIC LTS ™7 LinL, Zofmhihn
U LRERTIERIIEEER T D720, MENRBETHY, 7 I 71kl ®
F R AEET Y R Y — 2O ) T — & L TCOMBEIIER T 2boD, Iy b=
DIMFREDORHBNHETH D Z &b, N AT ATV T 4 Lo B TRy K
I DBEEN RIS 23 TE TR,

UARY = 2T EGRARTTF REFEMO L 512, o FEPKRE S KEHED &Y O3
Y UT—LLTCHHATHDIN, VARV —20HEEIL) VIEE LR LIEE HEETH Y,
Z ORREH I INREEE OWMFICEHTH Y . BRI IREEEOX ¥ UV 7T —& L
TIGHTE 5 A[REMED & %, Goundalkar & (FARTAMESEM DV AR Y — A~DEARITIEY) OY)
HAL RO & OIRIMEDO N Ik ET 5 L3, IRE B -CHRTIEIC bR
FTHZLERELTNE ), (U RAZ T UFHERAT oA MIEHRERTHY . B Y
U~ FRERMREI T EORIEE MO BEBIASHAIN TS, LrLaens, v
RA X ATHKEETH D Z LI x, BAOREGINTA v RA X ATE/ NGRS
72 EOWLERIER 2 & 3 2 /TREME DR & 5,

AKETIE, E7TAEYE L TERLEHERNEED THLH A FAZ B ALF
R AERT Y R Y — 2P L CTT v MIROZELE L, A v RAZ U OmMFRERHS %
FEAME LT AR FEEIMESR ) O % ¢ U 7 — & L T OB RN ST Y R Y — oA H
P2 IR LT,

F2W AVFARDUHAF IS UEBMH)RY—LOYYE

A TIIETNVEY THDHA L RAZ (MO ZE A LS MU ERY R Y —2 0
TR AR T2, IMC BRI 2Y 0.5 mg/mL & 725 X 9 (2 DSPC:DCP:Chole.=8:2:1 7> 5 72 % i
TA TR U, BERBREMEIRIC TRt BEIRAMZE L Ch 27 I 7 v A X2
BHME L7z, Z DU R Y — LBREHZIZ 0.6 % M U RIR A S BRI L, FEE ST %
i U CRERLL 72 IMC &8 U R Y — 2Oz ST Table 2-1 (278 L7z, 14, B AZRIZ, IMC

22



G VAR Y — DREIR P IAFAET D ARE A IMC &1 01 K 0 BV CR I LT,

IMC &4 VR Y —LORFERITREAY R Y — LA LRERICY 7 2 7 v ot o X2l
LT EMTE, F/o, HRE 37 CTLRKHA v FaX—va rZ2{Toltkb 7 I
VYA RO FEPHEFES L, BETH D Z EPHERTE I, RTOREEMIL, * M
MERRY R Y — L DA IMC REFADOKEEM L IFIEFEREDHE ThH > 72DIZx LT, K
&R/ U AR Y — AT, BRKPICRIT 28— B OMIMEN MK T Lz, 202 &
b, —HD IMC XY R Y —LDORMEAAAET 2 ATREMES SR STz, M, B—ZEALOMH
FESAII Y Y — T RE— =7 2FL T2 ENG, AR L2V R Y — 2B I
IMC D7 FAZ—I2 BIXFE LR EBZ DT, IMC BEASIL, & M AERf, RIEA
UARY —LHBTIFIFT 100% E mVMEEZ R L, DRI SEMEZRFTE 5 2 LR ST,

Table 2-1 Physicochemical properties of submicronized chitosan coated and non
coated liposomes. Conc. of chitosan 0.3% (w/v).

Particle size Zeta potential (mV) Encapsulation efficiency
(nm) water pH4.4 A.B. (%)
sSLip. empty 205.9 -44.7+0.4 -240%14 -
SSCS-Lip. empyy 269.4 55.3+26 37401 -
ssLip. c loaded 239.3 -36.9+0.7 -254+13 99.1
SSCS-Lip. imc loaded 292.7 51.3+0.3 34.2+13 96.2
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Fig.2-1 Release profiles of IMC from liposomes in JPNo.2 solution (pH 6.8) at 37 °C.
The measured mean particle sizes of ssLip and ssCS-Lip were 239.3 and 292.7 nm,
respectively. The formulation of liposome was DSPC:DCP:Chol=8:2:1. The chitosan
concentration for the coating was 0.3%. *P<0.05, **P<0.01: significantly different from ssLip,
(n=3).
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Fig.2-2 Plasma concentration-time profiles of IMC after intragastric administration of
ssLip, ssCS-Lip, IMC solution and IMC suspension. The measured mean particle sizes
of ssLip and ssCS-Lip were 307.5 and 274.9 nm, respectively. The formulation of liposome
was DSPC:DCP:Chol=8:2:1. The chitosan concentration for the coating was 0.3%. *P<0.05,
**P<0.01, ***P<0.001: significantly different from IMC solution, TP<0.05: significantly
different from ssLip (n=4).

Table 2-2 Pharmacokinetic parameters of IMC after intragastric administration of
ssLip, ssCS-Lip, IMC solution and IMC suspension. *P<0.01, ***P<0.001: significantly
different from IMC solution, TTP<0.01, ""P<0.001: significantly different from ssLip.

Dose Tmax Cmax AUC MRT BA
mg/kg hr pg/mL pg/mL - hr hr %
IMC soln. 2.0 08+0.8  47+17™  431+86™ 64+06 505+10.0™
IMC sus. 2.0 30+22  32+22™  316+142™ 67+15 37.1+16.6"
ssLip. 2.0 20+0.8 10305 793+96* 57+0.6 92.9+11.2%

ssCS-Lip. 2.0  3.3+0.6* 77+1.2 795+2.4% 77+0.8™ 931 +2.8%*
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Fig.2-3 In vivo absorption profiles of ssLip and ssCS-Lip after intragastric

administration.
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Fig.2-4 Plasma concentration-time profiles of IMC after intragastric administration of
ssCS-Lip, or IMC solution to rats in the fasted or between meal administration. The
measured mean particle sizes of ssCS-Lip (Fasted) and ssCS-Lip (Between meal)
were 2749 and 337.9 nm, respectively. The formulation of liposome was
DSPC:DCP:Chol=8:2:1. The chitosan concentration for the coating was 0.3%. *P<0.05,
**P<0.01, ***P<0.001: significantly different from IMC solution (between meal)(n=4).
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Fig.2-5 Bioavailability of ssCS-Lip and IMC solution after intragastric administration
to rats in the fasted or between meal administration. The measured mean particle
sizes of ssCS-Lip (Fasted) and ssCS-Lip (Between meal) were 274.9 and 337.9 nm,
respectively. The formulation of liposome was DSPC:DCP:Chol=8:2:1. The chitosan
concentration for the coating was 0.3%. *P<0.05, **P<0.01, **P<0.001: significantly
different from IMC solution (Between meal)(n=4).
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LT1H2ME, YBEICENLEN 2 BT EALTOMRMT LK TH 508, [RILIREDIEH
& LT, SINGULAIR® (Merck) K% ACCOLATE® (AstraZeneca) NZhZh bEfish Tk
0. FFIZ SINGULAIR* X I E V-0 1 B 1R GHRBEICTH L, Z0-d, BEIA
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RN O F 7= DWREAIIRIGTH O | 81 FHEME AN R 3\ T & Frfe I B
L, MREND L HICERETILERS D, LoLanb, R lHEANIIRBIZRs VT
PR P ESO ERIME S 3 ISR TE WD E B D, =D 1 SOBE L LT, A
DRIHZIT DIHEERERITHR DRV OO EWBEMET D 72 DT B2 K BB R 5 4L
THEY | FRCEHOKBEREDIIRG B W TSI L W2 EnBiFonsd, 7700
1 A R IKRFITK A~ DEEMEENIEF IR . ZDTDT T v A KR DAL S 3% %
BERAVICE T 5 72 DITIIRIGIC BT 2N M4 RS 2 M E R H D, LrL, B hed
SHHEH, 4 X, BERER OO AL FT A T YT ¢ OFBINEIXILEPHO K
WTHRICZ LS, BERTIZE hOWIUEE TR 5 2 L3RR ICREETH D 29, 1t
5T, KIBICBT 28I MCBWTRED D 2 L RLETH S 0,

B IR AR e AN L, B NSRRI L CEM 2 RBb T 280 Ch v . N
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D, EBE HMEEREZE L THoIBIN S5 mid ki b 72 < REEOEY O
BRI MG D KRG~ FHETHICON TR FL.L-R— 307 e 7a X oo
£ 9 kBT EEIG TR Y 4 > RPN EARINTEY . 203
MEF-N TS, HNEEIBIANLIZIZRE S 3207 e —F3H0, 20125 LT,
ATEE TR Lo, B EROVMNEEEIZ T U CRAI OIS N8 & 6l R 5 2 Rl 5 e 4
Al WICES A OLEEZ/NES < LTHMNICERESE TN LEST, B0 oS
1< < T2 BNTREERA], = L CHNAKSZWI L CRZME L, 4@ 2 2T S 5 18
HPYERIFIA R T O D, BNMEEMNALZ BRI LT, Z< OEKRRBRICET 2 @EN %
NI, RS 0 etk ) R OS] iz onThEsh TV AR, ki
ENTWHRFIIIEF ICIR 5 CTE Y . GLUMETZA® Tablets (metformin hydrochloride
Depomed Inc.). GRALISE" Tablets (gabapentin, Depomed Inc.) % 08 JANUMET® XR (sitagliptin
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and metformin HCI, Depomed Inc.)® 3 DA TH %, it~ T, HNHEIIERIA & L CRIAIE
FHERFERT D 2 LIIRIERENMELS, Fr Loy I RRATH DL L E X D,

KRETIEXT T VA A RKFIWO 1 H 1 EERGRRGEIE U COREZ BIS L TRata 1T
ST, WAIOFHF 2T N EAKICT 5 7-OICERARIEEREY CHL T TNV A MO
AL E IR A SV TRl 2 920 L, B TR A e 2 580 U 72, Iz e O
WD F e D2 A 2 AT, Bz VWiciket= o7 FOREELA 'R Mk
T DREREMERFAM A AT 22V NIAE MR & L Co TR E A T LT,
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7T LIV H AN K ORI E & Table 3-11CRk Lz, 77 v A MK
HE~REEOREEEDOM R T, IZBWIER <, BiZZewn, KA DO KITxET DI
121.2%X10° mg/mL TH Y, 1L AETT RV, F2. AAREE G HRBRE 1RO 2
TR\ DM & Z 4L 01X10° R 1r0.8X10° mg/mL Téh 5, FiZ. Caco-2 (b M
JIGE R SRR LRI ) fFiZs i 3 15 < | Biopharmaceutical Classification System (2331 C Class IV
A S5 BRI, BERSE M LA TH D Z LD, BROFHEMERA L LT
A a IR A BRICIZZE OMMEIC O E L TG 2D 2 BN H L L F X2 5,

Table 3-1 Physicochemical properties of pranlukast hydrate

Structure o
Q.
S — "‘\.\\‘/""\_\ P __)\ 8] TN . L
FT 0 |\/ ”: ;<\\ 5 120
L, -~ N—
r
0
Molecular formula Co7H»3N50,4 - 1/2 H,O
Molecular weight 490.51
Melting point 231~235°C
Solubility 1.2 x 10" mg/mL (25 °C, Water)
Caco-2 permeability 1.52 + 0.02 x 10° cm/sec
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WNGBIZESLIND Z ERGNnD,

& O FRee M ERIANT 1 BRI 5 O BIREE THERE L QWO A2 i E % 1 [BORH T
ERFENCIE > Tl REZMERFT 20BN H D Z L b KIBIZRW TR % ik
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Table 3-2 Function, morphology and physiology of the gastrointestinal tract *** 132
Size
Segment Function Surface area pH
(Diameter x length)

Stomach Digestion of foods 15x20cm 3.5m’ 1-3.5
Duodenum Neutralization of acids 3-5x20-30 cm 2m? 4-6.5
Jejunum Absorption of nutrients 3-5x240 cm 180 m? 5-7
lleum Absorption of nutrients 3-5x360 cm 280 m* 6-8
Colon Absorption of water 3-9 x90-125 cm 1.3m? 6-8

Table 3-3 Transit time in segment of the gastrointestinal tract *3?

Segment Type of food

Liquid Solid
Stomach 10-30 min 1-3h
Duodenum <60 sec < 60 sec
Jejunum & ileum 3+15h 4+15h
Colon - 20-50 h
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Fig.3-1 Plasma concentration profile of pranlukast in healthy volunteers after
releasing 225 mg of pranlukast hydrate in the stomach, distal small bowel and colon,
respectively. *P<0.05, **P<0.01: significantly different from the colon. Each value is the

mean + S.D. (n=6).
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Fig.3-2 Area under the plasma concentration time curve (0-24 h) of pranlukast in
healthy volunteers after releasing 225 mg of pranlukast hydrate in the stomach, distal
small bowel and colon, respectively. *P<0.05, **P<0.001: significantly different from the

colon. Each value is the mean £ S.D. (n=6).
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Fig. 3-3 Swelling ratio of the GSS6 and GSS18 swelling layers after 3 hr shaking with
or without glass beads in the first fluid (pH 1.2) of the disintegration test. Each value is
the mean £ S.D. (n=3).
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FRERIED /S RWEIZE T, 28 RVEEEREE & LT 200 rpm O ES 72 504 F CHRY b %
R L 72,

BURREESE K OV 2 JEEECTd D GSS6., GSS18 [T DWW T HASE LIETITBIT AT T /A B
7 e 7 7 A V% Fig.3-4 |27~ L7=, GSS6 (F/% RV [R[#A# EE 100 rpm (28T 6 BFl ¢
FUNTI A S BT AT L7225, 200 rpm OEES2 S F T 3BT I oA A M &
T NI DRERE 22572, —J5. GSS18 (3% F/LIEIEEEH FE 200 rpm Dl 72 5tk T2
WThH 18 FFFILL EIZIES> T T L b A N BRI T2 2 L DR T & 72,

GSS18 AMitaft 72 in vitro FEYHHERER SR BWTH T T UV A M E R cE - E
& LTS F ok HflEAICdh D HPMC & 823 30% & @V 2 EBNFITFbhb, 2O
WEED HPMC (2 X > THHBICTERR S 2 ViR M B L, s E FicknTh
RRFMICESTT TNV A A N ERHMET 522N TEL LD LEZZ BT,

38



120

100
80 1
R
o 60 |
(]
[19]
Q
Q
X 40 —%—IR_100rpm
—0—GSS6_100rpm
20 —— GSS6_200rpm
—@—GSS18 200rpm
O 1 1 J
0 3 6 9 12 15 18
Time (hr)

Fig.3-4 in vitro release profile of IR tablet, GSS6 and GSS18 at 100 or 200 rpm in the
first fluid (pH1.2) of disintegration test. Each value is the mean + S.D. (n=3)

F 3\ E—JILRICEOF/EEOEYRINVETE

GSS Xz & EhfE» b7e s 2 BEETH Y . KO G%ENKS ZRIN L CHREAE
L. B 6 OPH 2R IE S THRNICRIFFEE S, 77 2l 2 & Rfeiic 5N
ICTCHHSE a7 R ThD (Fig.3-5), AR TIL GSS D H IR & Frge I o B
AKar 7 NEWRT HOIC, BE—FARICEROKS L TT T 0h A N EhRE >
07y ANEME Lz, W, RYT 47 ar hu— b UCHEEE & GSS18 O i E )
b7 5 2 JEEE (non-GSS18) & H\\ 7z, FEMAMIE IR AN EED = F ' m —2 &2 T
HZEmb, BN THREET, HOMBIA ML RAIZHIZ 5 5, £7-. non-GSS18 D EEA
YA RE 18X9 mm THYH ., E— A ROWMMABERIIELEZ 7 mmPThsr o L,
non-GSS18 (Z ™ — 7 /L RO ER L Y b+ K& < RFFFE— 27V RENICHET 5 b
DEZEZHID,

HNf#%dE. non-GSS18, GSS6 K TR GSS18 % b — 7 /L RIZH NG44 12 i £ CTo Mgt
7TV A NEERERIZ OV T Fig.3-6 (Zas L7-, GSS6 &5 LT 6 FEE#% LML T
VOV A NIRRT U, BUREE IS He Ui R O+ 43 e Bt L 35RO B LR )
S72h3, non-GSS18 M TN GSS18 [TV T & % 5- 6 e LI ICI W T H 7T b A R
MAERIC R S, MHRENRRET 5 2 E DR TE -, EYBREFEN) T A —4 —|C
DT Table 3-4 |Z7r L7z, non-GSS18 & X GSS18 @ Tmax, MRT (W 3741 & BIEE (2 b~
THRBIER L, F£72 AUC IZOWTHRIHEED 2.3 LA EE72 0 | AREICWIREN A L
7o AFEFR LD, non-GSS18 } (N GSS18 1X7 7 /v A F DU ZekE L, o fk
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IHREL AT 5 2 LR T& 1=,

ARFERR & IXBINT GSS6 & B — 7V RICEHWNE L LT, BE L CHANME EE 2 s L &
A, Feh 2 BERIRICER VO TIX GSSe M E AN BHEH S TR Y | &5 LIFZICB WV To
B HNICHER T 2 2 N TE T2, T OBIEHRE AT GSS6 78 HNEEIT Fb~ T2 73 i i
FEOFRH b RS Iepo o & K< —& Uiz, £70, #5 1R ICBIZ S iz GSS6 O
R GHNC R TH O MT/hEL, BOAERMZRA N LRI L > TEMERRES
T, AfERIT. Fig3-3 ISR L= T A —X% A= in vitro BAREPEEEAR K OF Fig.3-4
(2o L7z X ROVIEEREEE 200 rpm (2881 2 in vitro EY RO R 2 KL< L2, —
J7.non-GSS18 D IEMAME 1T 5% 6 RefEZI W T H RN ENT 5 Z &7 < HNICHE L
TWNWDZENE = NVREEEBRIC K > THEGE TE 72, ZORRNL, WERELY b1
SR E DO R RE R HAUTHE NI 5 2 & 23R T &, non-GSS18 73 H I
HL WD, BoE S ENEWIZ L > TEYEHEN S 77 V71 A R A3 Erosion (2
I tRa szt o LEZ bz, £7-, GSS18 & non-GSS18 & G4 D 77 L
B A MISEFRE 707 7 A VIEREECTH D Z LD GSSI8 1L HWAKZIT L » TIHE L,
T & B OAEBAR A M LA L THR R AREZ AR Lizizd, BWIZH5 72k
HWELEEbDOEEZ BN,

Dby, B =7V RERW-EREFEMIZ I T GSS18 23 B NICERFHEE L, HEAfif
MM THD T TN T A N FHRAICRIN S 5HEE AT 2 2 L3R TE . GSS D
RIKIZFI 227 AR TE 2,

v Stomach
(o)
0 o 0
\l/—Drug release layer 0 0 0
0 (6]
A /ste”ing Layer i iereesseseet
Pylorus
- Double-Layered Tablet Swelling & Drug release
A.

Fig.3-5 Schematic image for basic concept of GSS for gastric retention and drug
release in stomach.
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Fig.3-6 Plasma concentration-time profiles of pranlukast after intragastric
administration of IR, GSS6, Non-GSS18 and GSS18 to beagle dogs. Each value is the
mean + S.D. (n=4). *P<0.05, **P<0.01, **P<0.001: significantly different from result for IR.

Table 3-4 Pharmacokinetic parameters of Pranlukast after intragastric administration
of IR, GSS6, Non-GSS18 and GSS18 to beagle dogs. *P<0.05, *P<0.01, **P<0.001:
significantly different from result for IR. Each value is the mean £ S.D. (n=4)

Dose Tmax Cmax AUC MRT
mg/body hr ng/mL ng/mL -« hr hr
IR 75 18+1.0 42.4 +13.9 65.0 £19.2 28+05
GSS6 75 25+0.6 36.3+8.9 82.2+21.6 29104
Non-GSS18 75 9.0 £ 1.2%* 365+11.2 146.4 + 27.4** 7.9 £ 0.8%*
GSS18 75 8.7+3.1* 27.0+3.0 158.4 + 22.4** 7.7 £ 0.4%

41



E58H BREBEERAOE MRS S Mo BETE

# 11 BREEERAD in vitro EYBHFER

b MIBAOEG%O in vivo IZ3 T 2342 T35 2 LIIREETH L Z Lk,
GSS Z & G2 ZFit i R AR IR IE 7' 7 7 A )V & #ERT D 72012, 2 FRD B2 DR %
R HRIACRREGR B & FEhii D Z & & L72,GSS12 & GSS24 % /X R/L[R[EAHE 200 rpm
D AT Tl HERBR A& i L 72k R & Fig.3-7 12/~ L7z, GSS12 K ) GSS24 1NN~ 7
VVH A NER) 12 KON 24 FERNCHE S THRA ST 28R 2R Lic, 2 OMRBGEE 0
W, GSS12, 24 ZHFH, HPMC 90SH-100 2 U8 HPMC90SH-4000 % VW Tk ¥, HPMC
DT V—REERTLHI ELoTHIFEIL TS, 1#, GSS12, 24 OiFHfEILIe— 7 LR T
+ 5 72 i R BE R ME 2 58 90 72 GSS18 DR & [RIAR DM M 4 /x93~ 2 & % in vitro IZiE M
A CTHEB L TV, Zhh 2 % MIROEE L CHNHRZE) & myghiEE >
87 7 ANVEFHL, WTROLEAE MIBW Ty b EiREZ R3S 5
NP DY

100
80

60

Release %

40 r

—0—GSSs12
—8—(GSS24
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Fig.3-7 in vitro release profile of GSS12 and GSS24 at 200 rpm in the first fluid (pH1.2)
of the disintegration test. Each value is the mean + S.D. (n=3).
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E 21/ BRwEMETMmE

SR IR 23 872 D GSS12 J Y GSS24 125\, IR O H N R M 2 59 5 7=
WIT, EFNCBNTH o~ TF 7T 7 ¢ —% WA ZEE N 2 55056 L 7o, ™,
fedt L (sm) ZEAEEICE A S, FDA OHETAEIEEEAE I n ) —ElA %
B U721, 5 LINIZ GSS # & 5-L 7=,

GSS24 Z i NIZH G LT OB R NRBICB T L2E LT o~ 0 F 777 44—
X o THRMT L7725 B % Fig. 3-8 |2k L7z, $&5- 7.65 B & CTI% GSS24 73 2 2 & & HINICIE
WA THRE L TWD Z E MRS, 1213 BRI ~E BT L TV RT3
P S HTm, GSS12 KUY GSS24 D H HEHIRE] 2 Z 4L Table 3-5 (27~ L7z, GSS12 D)
B NIHFRERFE X 8.53 R[]I Tdp 0 | i AN 9 Bl R 6 a5\ T B NIRRT 23 8 IRFf# LA B
TR A IR M A R U2, — 5, GSS24 IR\ T b [AIREIC 9 Bl 6 iz 35\ T H PN
HRF2s 8 IFH LA EZ&2rR U, S E N IRFIE 1012 I CTd o 7o, #E H Rifoe A 2
BHREG Lo 0972 B R ERIE 27115 B L HE S TnD 2 g B9,
GSS12 K& UF GSS24 MHdAI3L|Z R HE NICHE LTS Z LB 60872 b RriZ GSS24
1% GSS12 IZ AR TR IER 35 Z L3 o Tz, —J7, GSS24 134 5-1% 24 Wil &
TICHPDHEHE TS 5 Z L v GSS MENICE R ST < AlEEMRIR KV = &
AAVAN 3=V Wy

0 # 55 O H NIRRT B b B A R TERIE, RSN TH S B, o
RO DORRE G BN E O ONEH OPEHNEZ & QAR EEZ KIFL, mba ) —
BIHEDI 0 ) —BIHEA_THENEYOP R ZBIESE 5 Z pmbn Tl B fRe
L CHRIAIO B NHEMEICRET S, BFRAEILUCERZRIIE MMM CREE 20 |
BNEYOWHELOET L ILTHE L ONEM AP T 2B 0 L, 205 BRI
128+07mm ¥ TH 5, MA T, BPNIIEOG TH D72, b b T k> THFE L, 1
MER LD b REVNEY TH - THARNRMEIPEHERIC L > THEHENTLE S,
o T, BN MERAII BB ENNATH Y, B+ Mg 3 5 -0 il%
F 07 RESEME L 2> THYEHAZFEMT 2 LENH L, SRIOFENL, BERK S
FARICHBNT GSS 1T+ e HNMREREZ AT 2 Z LB E e o Tz,
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0.02 hrs posi-dose 4.18 hrs post-dose

7.65 hrs post-dose 12.13 hre post-dose

Fig.3-8 Scintiscan images of two tablets each containing 225 mg (total of 450 mq)
pranlukast hydrate GSS24, each tablet radiolabelled with approximately 0.5 MBq
153Sm administered to subject No.6 after a standard high calorie, high fat breakfast.
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Table 3-5 Gastric emptying of two tablets each containing 225 mg (total of 450 mg)
pranlukast hydrate GSS12 and GSS24, after a standard high calorie, high fat

breakfast.
] Gastric emptying (hours post-dose)
Subject No.

GSS12 GSS24
1 (1) 15-24 13.432
1(2) 15-24 13.432
2 (1) 9.63 12.352
2(2) 9.63 12.352
3(1) 4.38 4.29%
3(2) 4.38 4.29
4 (1) 4.63 4.38
4(2) 4.63 4.38
5 (1) 9.33 15-24"
5 (2) 9.33 15-24"
6 (1) 4.69 10.86
6 (2) 5.03 11.87
7 (1) 8.45 10.87
7(2) 11.04°2 10.87
8 (1) 9.27 11.89
8 (2) 9.63 13.582
9 (1) 9.78 5.78
9(2) 9.78 7.46
Mean 8.53 10.12
S.D. 3.35 3.90

*1: Gastric emptying and complete disintegration occurred during the interval between 15

and 24 hr. A value of 15 hr was used for calculation of the mean and S.D.; *2: Complete

disintegration time (complete disintegration occurred before gastric emptying).

31 FEYRANEETE

FDA OHET 2miFEEAm I v Y —i R4 BE L7214, 557 LIAIC GSS12 & U GSS24
AR NI O G L% o mEHEE 70 7 7 A WZOWT Fig. 3-9 10R Lz, £72, ¥
WENRE AN T A —HF —|ZOWT Table 3-6 127k L7z, GSS12 #5137 T 7 A M
HEPIREE Tmax 28 6.2 Rl a2~ L, £ OB IIEFIREIME T L7z, —JF T GSS24
ZEHA% O MRT 13 9.2 FEff & 72 0 | GSS12 IZ b~ TR RN EVEER & 22 o 72, GSS24

DL R AR L2 B & LT, MR ARV 2
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BRI & (Table 3-5) 23T biviz, W, 77 v A MR MRT & GSS24 O
HPEHREF OB DUV T Fig.3-10 12779 K 512, HHEHERFRI AR W, RN it &5
HEMICH D Z Lm0 REEREZ X< L,

Flo, HERELEBFEFMIIER R OO, 4 7 /AERA LT 12 Rl o g
T H A ML 6.8 ng/mL TH Y. MRT 144 B Th-7-, GSS24 ZfRM LT 12
S ON 15 BRI o IfAE 7 v A MBEIZZENE L, 103.7 X1V 843 ng/mL THH Z &
20, GSS24 DIMMEFPEEITA ) v A ST H AR THEEBICHE: L CWD 2 R TX
770

800 r
+

00 | GSS12
-
£ —8—GSS24
o
S
S 400
o
o
©
£
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0 1 1 I

0O 3 6 9 12 15 18 21 24
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Fig.3-9 Plasma-concentration time profile of pranlukast after oral administration of
GSS12 or GSS24 to healthy volunteers. Each value is the mean + S.D. (n=9).

Table 3-6 Pharmacokinetic parameter of pranlukast after oral administration of GSS12
or GSS24 to healthy volunteers. Each value is the mean + S.D. (n=9).

After breakfast administration

GSS12 GSS24
Tmax (hr) 6.2+1.8 7.1+28
Cmax (ng/mL) 411.8+231.1 302.5 + 184.7
AUC (ng/mL - hr) 2718.9 + 1190.1 2427.2 £ 930.0
MRT (hr) 72+13 9.2+23
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Fig.3-10 The correlation between plasma pranlukast MRT and gastric emptying time

after breakfast administration of GSS24 to healthy volunteers. (n=9).

FA4E BEAA I UTIC& B MPEEBOFME

FDA OHET 2 RIBESAEmAI 7Y —RZEE L%, GSS24 # kA L 7B o> s
FEHERBIZOWCHIH TR LTe, RHETIXY 8% K G L72BRo Mg EhRE - > TR L 7=,
FDA ORET 2 EIFEEAEm I v ) —R&% 21:00 [ZHEE L/-#, GSS24 ZARA L7=FEoim
BEPIREEAHER IS OV T Fig3-11 [TR LT, & RIRIC GSS24 Z Al L7256, ¥R &kixG O
70T 7 AR TEE 9~12 EE% oM B I A IS WS R E Ro e, E
7= BPEHEFN T A — X —% Table 3-7 (278 LTz, ¥ BZBEGRFO Tmax X OV AUC (3%
NZH, 105 K& TN 32415 ng*hr/mL £ 720 . MRT [ZW TN OFRGLMETHREETH -
ey, BB OH D Tmax (FIERE L, AUC BRI DR E R o7,

A BB GICEB W THRIERH R L2 B O—> & LT, KEITHEEIREIDME T T2
ZEBmonTRY B Y aBEEORAITE D b ORAIYEHFA & R L= ThE
MNEZ BN, £, YBBEEICBWTAUC SR 13K LI 2D, Y REE
By U7=#%12 GSS24 Z R4 5 = 12 k- T GSS24 O H NI 2N L 0 it L, fix b WY
SINRT VNG EEIZ BT DFEYWIME A I RIRICIER CE b0 &EE X b,

U EDFRERNS, GSS 177 V1 A M AKFI D L 5 ITIHLAE DRIERAL SR E S 415
WL > R %23 DA Rk OB A R i TH 5 2 L RSN T
7,
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Fig.3-11 Comparison of plasma concentration-time profile of pranlukast after
breakfast or evening meal administration of GSS24 to healthy volunteers. *P<0.05,
*P<0.01: significantly different from GSS24 breakfast. Each value is the mean + S.D.
(n=9).

Table 3-7 Pharmacokinetic parameter of pranlukast after breakfast or evening meal
administration of GSS24 to healthy volunteers. *P<0.01, significantly different from
breakfast. Each value is the mean + S.D. (n=9).

GSS24
Breakfast Evening meal
Tmax (hr) 71+28 10.5 £ 1.6**
Cmax (ng/mL) 302.5+184.7 509.5 + 230.7
AUC (ng/mL - hr) 2427.2 £ 930.0 3241.5 +1078.8
MRT (hr) 9.2+23 94+1.2
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SEOHET /ME

RIS T 57T v A MAKF O AFifeE A2 BRE L. & MEEER

SR 75 2 Rl L C H NI RA bR 2 B e L 7=, B — 7 LRI T GSS D ARG =
VBT MEMEEL, £72. B MIEBWT GSS @ H N B K O ERE AR L. LAF
DR =51,

1)

2)

3)

4)

77 VI A N KFn#IE Biopharmaceutical Classification System (2350 C Class IV (25758
S BRI ThH 0 | BIERE T $ A R D72 01T e MHEE R
WCERAE 7% 3l LT, ORGSR, 77 2 A MTERILY « > RO RS 0 | w5
R OG22 & OWALPEIFFEFIZZ U < L WG/ MG EESICIRE S D 2 & 23 B 7
Clpole, KRERING, 7T VA A SRR 2% AR MEANE S 5 70123, B
ZENICHE SETRIIT 20E R H D Z LR aholz,

I A NKFIO 1 HEG RN 450 mg EENZ D, IRAEEN R /SN
B NIAE MRS (GSS) IZ oW THET L7z, HOABR A F L AFHE T ThH07a K
TSI LT, o3 EIRCT 5 K 9 e A AR L CRFERG RS A E L,
T AL —=XIFE T TH BT & iz, S RovalsE 200 rpm Oi@lE e S0 T
IZBWTH T T L A KR & B itth % GSS 3R FHC & 72,

GSS18 # B — 7 /L RIZH - L CIl R B A& A4 370 L. BIABEICZH~T Tmax, MRT 136 &
\ZHER S5 Z L3RR T X, &5 12 RE DL RIS - Tl PR E S Bt L7z, 7=, AUC
ERIEGEED 2.3 f5LA L 720 | IR S A RIS A L U e, ARER LY . GSS ITEERINE
WM THDT T NT A N EFRHCRIN S EOREEZ AT 2 2 L 6nE 0 (|
KIggeta v 7 R MR T -,

2 FED W72 D4 fitk & 79 GSS12 Je (XN GSS24 # & MMIfkn&xE5 L, Ao~y v F 7o
T4 Lo THNMEEIZFME L2 2 A Wbt RN EZ R &
DR T & 72, HFIT GSS24 13 10 LA B> THWNICHRE L, 77 v Ll A R
BRELRE L, BERERERFEFUEPEZLI L OO, TG THLA /I 7 'MC
ATl AR XA & 2SR T DR R DG D iLTc, 72, GSS24 # 4 Bk 5 Lz &
ZAAUC B L3FFITHIR L, Y BEBEGICEB OV THIRDR DHBIHINDL Z LR m0o
T2 THUHDREEIND  GSSIT T T v h A RAKFD X 5 (WL DR E DELH S
LRI S 720 K9 RN Y ¢ > RO 2 A3 246G Ok 0 Refe A I A H 72
HifrchsrZ L ZBH LM TE T,
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B4R BRERUEER

IAEAI S D £ < OEE TR, EEOEZEMEO VLT D, 8oV Em s ORI %
Bz TEY, ERLOFINEZ +FICREIE L7200, T b oML -AICSGE T
D LI, WANCKBREELZ S L TERM E L TOMIMEEZ M LS5 2 &3 #ify
SNTWD, THAE TR AN A OV AL T B B 2 A L. SR WIN A8 L 7= L
~OWERFRZ R ST L) LT H2RAITH Y | HRIEIEY ORISR BB/ TE 5,
F7o. PRy EEEE 5T 2 LT, mMPEIELSE LS Z LD, BOF
fetE Al e LCOICH B ATRETH V. IRAEEZIE L, REa T4 T o 20m b
MR CT& 5, FEFRIIUHRBICTHAMEZ L L TWD X M UERY R Y — LD E
MR ZEB A I D e L, HRIEREM TH DA RAX VU E A LTS M UfE
fifi VAR — DEFTACERG LT A2 RAZ U ORNOWRINIMES 2 #Ek T 5 &,
RIS RE A2 595 Z LN TE T, Eo, [FRRICEERINESEY Th 577 v A K
a5 Lo B NI ERAI 2 585 L. B ANICB W THoo 7o REH B IS L. R
(2R % W S 5 H NI A 2 52595 2 LN TE T2, BLUFICARISE TR b vz
RAZRIT D,

1. WEAEE) RY— LOHEEEFE R

7 I m Ak P UMY R Y — LAOECEREEEIAPAONE T L L AN E
L TRt & TR o7z, BT R Y — LOMLE M EMEZ i LR R, & Mo T L
7o U AR Y — MTERER S M B L, RS T X 7w bk MY R Y AR Y — A0
F MY A K DRSNS A T, NGRS KA NMRAT D Z &I &~ T
TRED A B2 2 & 2 HERR Lo, RAHSAT T T/ OEEMED TTHEIZ X - T/IMGHTE
PETE T2 600, B~OMEMEIm EL, 7 2 7 v Ak MU Y R Y — L03,
BRI TICB W THREM Y R Y — DN THEEERREEN SV L 2R Lz, %
Ty BEDB/NNERICHEET 28T TORBRRAMEITHER S Z & 2W LN E Lz,

2. 4V FA2 S UHARKEMSESEYRY—LORBRRE

HRINVEE T VY CTH D IMC ZE A LT MU B D R Y — L %&3RG L, 7> ME
BOBEHOMFERELZ M L& 2 A, IMC RIEEGREC R THEICR ORI MED
ECEDLZEEWLNE LT, F72, F M UVEMU AR Y =281, VARV =20 60 IMC
FHPEEAE L2 2 & & AR M L L7 R, IMC OyEfRIC A R 72/ N5 s LA
D pH TP A~DOBATRERIE L, RIEHY K Y — LB AT IMC i i A B+
L2 EHEHLE Lz, IMC WIWEIIBEIORELZZ T 5L 00, BRERSIZEWT IMC
IR BRI TH M AEH ) R Y — A RHIRINEREEICA LT 5 2 L 250 e

50



L. BfBEGICEWTEDS v U7 —OKEN NN EZD RIS NS Z E 2R L
776

3. TS UILAR MKIIMO B NHRERFI AR

RIS T 57T VT A MK O ARt A b2 B L TRE 21T - 72,
7T NI A MK O B MECE RGN 22 A RN L, A Z IS S CRiE &
HOMENHD Z 2P bnE Lic, BNIEMERAORG 21TV, BOAEBMA ML X
TIZEWTHIAE L, 2 oRerc M 2 ittt 4% GSS ikt L7z, GSS & b — 7 /LRI
Beh L CIihEiRe 2 M L& 2 A, BEEICH AR TROWIENEEICH 352 L%
BN E LT, R AIZ GSS & 5% DENMEEE 25 Ml L2 & 2 A, HIZ 10 KLk
IS T T 22 LR N LR ARG Oa 7 MR TE L, £/, 20
MmMAFHEET, filRETH DA D TR THL ST 5 2 & 2B L, M1k
B ORISR E SNAHWIN YT 1 > U 2 HT 5B O ARt RA I A e i
WMThHdLEERTDHIENTET,

Pk S O IS 2 HE & U ORISR Y R Y — A R OVE I
PERA ORGRGT 2 F2 0 L. €T OEILETRRERREZ S G2 L, £z, W
ISR DFE ORI LN ERTE D Z 2B bnE L, BICRmBINME L5 TE 5
Z L AR TE o, AR TIR LIZHLE TR TERY X v U 7 — O RGFIRGHE, HEiafg
PR, SR R 2 R A O D RN O 72 8 O LWRFIRREE T 7 e —F & L TR
EHAMHRT SN D,
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KERDH

T 1EDER

1.1 #H

EREY VIEETHD L-a-PAT T VIR AT 7 F L) (DSPC, COATSOME
MC-8080) (3 HA MG 26 Lz, IFEIRIAITH 5 F /LY ik (DCP), =LA
7 m—/ (Chole.) 1% SIGMA thi#lA i L7, KlfIEMERY ~v—Tho ¥ M (T
B F AL 85%, 4y 150,000) 1ZHETF vl U oA Lz, BE~— U —Th
% 1,1’-Dioctadecyl-3,3,3°,3 -tetramethylindocarbocianinperchlorate (Dil) % LAMBDA fL:#4 %
W, ET TR 2 2,

1.2 YRY—LOFHHR

1.2.1 Multi-lamellar vesicle YRV —4s (Lip.) DR

DSPC 161 mg, DCP 9.7 mg, Chole. 27.9 mg (JEE#HsZ DSPC:DCP:Chole. = 8:2:1) , Dil
1.68mg 2722 KO FAMT T 2 alZiRy | DEO 7 au RV AT THEME LT, Witz e
—H J—xNJRL—4&— (RE-46, Yamato) (2 CIBJ/ER % L CIRE B A5, LT
Rz L 72 IRIZ 100 mM @ pH4.4 FERRFERER 2 S5mL Nz, 60COKB ETINREL, ¥ vF
2 FH— (MT-31, Yamato) CT/AKF1L 7=, 10°C T 30 /pffA > F =2—3 2 > LT Lip. 2
L7,

1.2.2 Small uni-lamellar vesicle 1) /Y — L (ssLip.) DA
1.2.1 THELL 7= Lip. 2ok TSI ALEE (Sonifier 250, Branson, Duty cycle 75%. Out put 2
(40~50W). 3minx3) L. Ki+&ENY 77 XD ssLip. 2 il L7z,

1.2.3 F Y 2 {&H Multi-lamellar vesicle ') 7RV —.L (CS-Lip.) DA
1.2.1 THE L7 Lip.lZ, 100 mM O pH4.4 BEREREERIC iR S 72 0.6%F M ik 4
PR TSRS L, 100CTLREA > F 2_—32 9 > LT CS-Lip. 2l L=,

1.2.4 *F Y &M SUVs YRY—L (ssCS-Lip.) DOFRHM

1.2.2 THHEL L 72 ssLip.iZ. 100 mM @ pH4.4 FEFRREEHR I Z R S 72 0.6%F M ik A
B TSREREA L, 10CT 1A v Fa—a v Lz, TO%, 1.22 L RICHEER
RVER L, R F-RN Y7 3 7 v A XD ssCS-Lip. Z2 il L=,

1.3 UARY—LOBFEAE
AR LY RY — L2 RBFORKEKTHR L, 0L & OR 12 BB HELE
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(LPA-300, KEEET) ICEVHIE LT, ~A 7 uaV A XD VKRV — AL, L—H —JHrE
(GALAICisl, > FIARFE-EES) XV lELT-, V77 F—F—D YR —
20X LPA-300, A 7 a4 —H—D )R — 51X GALAIIZ X 0 HlE LT,

1.4 YRY—LDE—2ERAE
FHRLL7ZUARY — 2% KRR ORERLK . 0% 100 mM 0 pH4.4 BEEEFEENR I CARL , U —
LRiF- DY —HFET % Zeta Master (Malvern Instruments) Z FIVWCHRIE L=,

1.5 YRY—L® in vivo JHL EHE EE B
1.5.1 BEMI~DIZ™EEH

hi% SLC #H8o Wistar SZH7EZ > - 13 Ml lina HY iz, 48 FEffff RS ¥ 7-7 v MZ, Dil #5-&
730.168mgDil/rat (2725 LOIZVRY — 2ERE OV T ICCH NG Lz, W, BEEOEBEIC IS
BASH T 2B, 7y b 6 B B St URY — A0 H-LRIFFCT v MO BT A8l w72,

152 v MMEHBREDIER

URY — 2 e 5L C—ER M%7 Mol R CEOESE NMBE R Uiz, /MGZ H E
b 15em TR CENE I, + 286G, 2205 BT B B REL, BTV E N
Z AP K 20mL TR L=,

153 HE[L—P—EBBEMBIC K SHEMFELBHRER

T M & AU RB AT — 2 e | MBS K (Tissue-Tek® O.C.T. Compound) %%
LT Cryostat (CM1850, LEICA) T-20°CIZ CRMIZHFE S E TREIEL | 10um DEX|Ze555
(BB TR L TR EL T AN HIET L C/NIBRER O A 2R U7, ARRR B 27 L T — MY |
B JeE A & AR & | 2 R R L — I — A A BHAEBE (LSM510, ZEISS, Ex:550nm
Em:570nm) (2 CTEIZLL 7=,

ba;olateral side

&

mucus layer side

Slice

small intestine
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1.6 YARY—LD invivo JHILE#HBEDTE BT
1.6.1 BMI~NDIZEEH

W13 SLC 5> Wistar 2T~k 13 Mg V-, 48 Rl XwE7=7 v Mo, Dil &5 &
73 0.168 mg Dil/rat (2725 ICURY — LA ROV U FICCHRNER G- Lz, M, BEFO-EIZLS
WL DB, Ty e 6 R A S, VR — A0 &K 5. LRIFFZT Y MO 2B st
770

1.6.2 JRY—LOHELEHFEEDTEEMETME
URY — 2P 5L C—ERFEI#ICT Y Ml R CEOESE B ROV AR H LT, /M5
ZHIE FH5 15 em ZEIZEI T TENE, + ZFaE, 2205 B R B B T ELz, AL
(ZAEHREK 3 mL Nt @A 4 —(Polytron, power control unit 6)(ZCEndfi L .
B & OIHEREY R —NEEREL , ZOREY R —NMNE 0.3 mL (Z7aadk/V A% ) —/L=1:1
6 mLZNNZ T, 403 HRES L T DIl Z AR [T TSE T, £ D%, 2.0 (3500 rpm, 10 min)
Sy BEL 72 b8 DA BEIE OHOE IR 2 d O R (F3010,  HITACHD (CTHRIEL T,

FHOGIGEEFF ORI E S+ (Dil)
Ex wavelength : 550nm
Em wavelength : 570nm
Time average : 5sec
Ex band pass :5nm
Em band pass :5nm
Response 1 2sec

1.7 YRY—LOHLEREMNEED TR

1.6.1 LRERICURY — 22Ty MG L, FrER R EE 7 Mo - CTBoESE, B &
WINGBZERIH LTz, /NBZE E 5 15 ecm ZEIZ80 5T Cenei, + k. 0 - T,
B b FELTz, ZRENGE N2 ABEIEK 20 mL IS TR LIz, BLT 1.6.2 LIRERICL TR
HNEEFHTIVIRY — LB ZE R,
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FE2ENDER

21 HH

EAEY VIEETCTHD L-a-VATTYNKRAT 7 Fal (DSPC, COATSOME
MC-8080) (I H AHNGHE A Lz, IREIRINFITHL o vF Y B (DCP), 2L R
71—/ (Chole.) % SIGMA #-8 A L7z, KifIEMERY ~—ThHo ¥ by (T
T F UL 85%, 47 F-&:150,000) (ZF BT v AV ARAEMEH Lz, T AEYTHLHA
VR AZ L A(IMC) X E KBS B Ob D& Lz, X3 X TRk & 2,

22 IMCHAYRY—LOAH

DSPC 161 mg, DCP 9.7 mg, Chole. 27.9 mg (JEE#H% DSPC:DCP:Chole.=8:2:1), IMC 5 mg
27BN AR T A2, DEO 7 aa RV NI TR LT, WiEo—2 1) —
TR —%— (RE-46, Yamato) (2 CHERE L CHREMIEA S/, JE T B L7z
VEEEZ 100 mM O pH4.4 FEREREENR A 5 mL %, 60CHOKBE ETINRL Y v F %0 —
(MT-31, Yamato) T/KF1L7z, DAREIE 1.2 & [AEROFHEIZ LV, IMC ZE A L7 RER Y
AR — L (ssLip.) L O b AEH U AR > — L (ssCS-Lip.) Z Bl L7z, M. IMC e f&HEEIx
05mg/mL & 702 K5I LT,

2.3 IMC # AV RY—LOYHEEMm
BT O — X EBAITFNF 1.3, 1.4 LREED HIEICTRIE L,

24 IMC BRERURBEBRON

IMC % U > FEfEfER (pH6.8) VM S8 T IMC ¥k, HEFRFEMENR (pH4.4) | Zfe S &
TIMCREIL L LTz, E7-. IMC & U ekl (pH7.4) (i S & CTHEARN G- H IMC
Wik E Uiz, M. IMC B IL 0.5 mg/mL & 725 X i L7,

2.5 Invitro ZEYIRHEERA %

BT 2 —7 (W v A 745 12-14,000Da, 7F 3% 7em 2]V | IMC AR 0.5 mg
ERDEVICF2—THNIZ IMC HVRY —L&2HmMLEZ, ZhiBAERGTE 2 %
(100mL, 37°C)H Tl =, A7 U 7 LT,

AHR 0.1 mL ZHLY 0.AM U »EEREME (pHS8.10) 0.1 mL 3 L O 0.5M 7 = FRiR ik
(PH4.75) 0.5 mL %M % T, pH5.0 f13TIZ L. n-heptane(3%-1 7 I /L7 /L 2 — L5 A)5 mL
ZMZ T2 MiEE S L=, ZiE 15 47fH 3000 rpm T LB L. n-heptane 4 mL
ZED, 0IMNaOH1mL Z/Mx T 15 3R E 5 L7z, % 12 43 3000rpm Tz L5y
L. n-heptane J&Z W 5| L CERUN=1%, /K8 2 R fRBR & 12 A, 50°C 0 fEIEAME H-C 30
SYFEINE U7z, W%, 8 Y6 29 6 5 (F3010, HITACHI) 12T IMC iR 2 JIE L7z,
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i, MERMFIZLLTO®Y Th D,
Ex wavelength :295nm
Em wavelength : 375nm
Time average : 10sec
Ex band pass :3nm
Em band pass :3nm

Response . 2sec

2.6 YRR AT
26.1 E~OEEEH

Bhi% SLC #-8Uo> Wistar SR MEZ vk 8 M i FV 7=, 12 FEfIHfE A SE7=7 M2, 2 mg IMClkg
ERDIDICVARY — L&Y U TIZTHRNE S Lz, £, #RNE 512250 TiE, 05 mg
IMC/kg £72 I SARIRE VI G- Uiz, W, B 1% 2 RERI DI RS L LI G2 BRI 5-
LL7z,

262 MPBEORESZ Y

B 5% —ERFHZ LTy FOSAFRIREVER L | 5 0#/F (3,000 g, 10 min) (20 8E245 B
L7z, bz 0.1 mL 12, 0.1M VU Pkt (pH8.10) 0.1 mL J5 KT8 0.5M 77 = e itk
(pH4.75) 0.5 mL /N2 T, pH5.0 fF¥TiZL ., n-heptane(3%1Y 7 L7 /L2 — /L& 4)5 mL Z Nz
T 20 R M L=, 24 15 431 3000 rpm TiE L4 HEL ., n-heptane 4 mL 249, 0.1M
NaOH 1 mL Z/x.C 15 pff#RES Lz, 24z 12 43 3000 rpm Ciz L7 BEL | n-heptane &%
W5 | LU CERZ 7 |, K8 2 e AR AE I AL T, S0 COTEIRAE T 30 S MINRL7z, Mk,
o EHRE A R (F3010, HITACHD 12T IMC JEEZJIE L7, . JIESMHIEZLL T OiE
DThb,

Ex wavelength :295nm
Em wavelength : 375nm
Time average : 10sec
Ex band pass :3nm
Emband pass :3nm
Response : 2sec

2.7 EVBRER/IS A -2 —DRHFE

Z MILEH SR FE (2O T, WinNonlin Standard Edition version 4.0.1 (SCI, Apex)(Zkv ./
AL N RANET VIR AT/ CAREINE ST A—2 — 2R Uz, 4 3K i B - ]
iR T T FE(AUC) I XRHEBRIE B TIEIC KV R LT,
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[, ASAF T _ATEVT LT OFHRAUCIV R L,

AUC,,/D,,

Bioavailability =
AUCiV/DiV

2.8invivo EPRIIR IO 7 IDEHAE

RN G- OM P EE 7 a7 7 (L% MULTI IZXVFEEEEEGTEIL & 055 o
EoaTrANET AR a—arl, &5 BT H2EIAGEZE L, invivo W a7 7 ALl
L7,
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EIENDER

31 &M

7T T A R KFIT B S TR A A U, B mEAl S LTl B R
a7 m )L AF /L r—A (HPMC 90SH-100, 400, 4000) 13 {58k T340, 2 &
7V VR =R ) ~— (Eudragit® L 100-55) (% Evonik #LZfH L7z, EEEAIE LT, &0
v & H 2 (Echogum® T), 77 —H A (KT-0104) 13Kk BAFEARSAMR, & Fadv 7
o)L AT e —A (HPMC 90SH-30000F) KX F/Lt/Lm—A (N1OF) (ZfE#{k
FT¥EAR, b FeFsF o bl u—A(HPC-L)iE H A @R 261 Uiz, B
WwEL LT, ~U s (*Sm) 1T CKgas Products #H#A i L7-, oL LT, b
Rexv7aetin—2R (HPC-SSL) (T HAREEMAMAMHEH L, REAIE LT, &
Fofdy7me/bern—2 (L-HPC-22) 13E b7 TR A L7c, iRAlE LT,
AT TV~ 73T DI TEAR A L2, BEAE LT, ILBIE Carter
Holt Harvey tH#, #ftithtz /Lo — 2 (Avicel PH-101) (3B LA A L=, Do
8 WS IANQEER N I e S AR RS o g SRVl

3.2 GSS ML
321 EHBORR
X H 7 A (40.0%, wiw) . HPMC 90SH-400 (23.3%, wiw) . 77— 2 (6.7%, wiw) .
FLBE (20.0%, wiw) KOS sEE L — A (10.0%, wiw) ZiEA L. GSS6 il o fT ke H
MEL Lz, %2242 (50.0%, ww), HPMC 90SH-30000F (40.0%, wiw) S OVfs
tm—2 (10.0%, wiw) ZIEA L. GSS18 BAME DFTEEMm AR E Lz, Vo2 H A
(40.0%, w/w) ., HPMC 90SH-30000F (35.0%, wiw) . 77— A (16.7%, wiw) . fisdh v
2—A (7.8%,wiw) M OATT U U~ 7 3r A (05%) ZiA L. GSS12 } Y GSS24
g DFIEER AR L L7z, in vitro BARREBRHIZAME & L CTHWLSG1E. T o185
¥R 200 mg & EAE 8 mm OFNZFE L, 10 KN OFJEIC THEM (WPM-2, HiE~T Y 7L
D LTV,

3.2.2 in vitro EFPHHERBRREUVE—J LXEERA GSS6, GSS18, non-swelling GSS18,
IR tab ()FRH

7T VT A N AKF) (81.6%, wiw) . FLAE (10.2%, wiw) & TN HPC-SSL (8.2%, wiw) %
FERLKIC R S C, MR L (L-8 Spray drier, RiJFAL TAEAERD) . 7°F L oL & bk
e AR R 215872, 2 OEFEEEH R & GSS6 DA 13 HPMC 90SH-100, GSS18
DAL HPMC 90SH-4000, FLBE, #fsdat/lm— 2, HPC-SSL R XA T 7 U ik~ 7 %
VU LEREG L, BB OTERBARE Lz, £7-. GSS6 & O GSS18 & H DT
FERBIARIL, 3.21 THRE L72BmERE Az,
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2 JEGETH 5 GSS DREITITEHEZ 2 B TIT - 7o, BWHHE 2 FUC T L, TIEH
Uieth, DAPIRE 2 SEMIMCHIE O LI S L. FTHERE (TAB-ALL, [ HURET) | CAUER L.
18X9 mm OFEH| 4 372, Non-Swelling GSS18 1%, =F/bk/bm—R ik m— A,
FLBE, HPC-L RUSAT 7 U VB~ 7 %2 0 B RA L, GSSI8 MMM 8 2 (RERF L 7=
I FE U CRIBRICAERE L C 18 X9 mm OEEAl & 157, *HT 47 ar bu—E LT,
IR tab DFRAAT T2, 7T 2 A DEAEFIENAR L LHPC-22 KA T T ) Vg~
T30 MEEA L, FICTRIE L CEM L CERR 8 mm OFERI 21572, 2 bz
T, Table5-1IZ/R L7z, . WTILH T T b A MKIIEREIZ75mg TH D,

Table 5-1 The formula of the tablets

Component Quantity (mg/tablet)

IR tab GSS6 GSS18 Non GSS18
Pranlukast SD 914 914 91.4 914
HPMC 90SH-100 - 20.0 - -
HPMC 90SH-4000 - - 120.0 12.0
Lactose - 16.6 49.8 49.8
HPC-SSL - 2.7 8.0 8.0
Microcrystalline cellulose - - 122.8 122.8
L-HPC-22 3.9 - - -
Mg-St 1.0 2.7 8.0 8.0
Xanthan gum - 120.0 200.0 -
Guar gum - 20.0 - -
Lactose - 60.0 - 60.0
Microcrystalline cellulose - 30.0 40.0 80.0
HPMC-90SH-400 - 70.0 - -
HPMC-90SH-30000F - - 160.0 -
Ethyl cellulose - - - 200.0
HPC-L - - - 60.0
Mg-St - 15 - 2.0
Total 96.3 4334 800.0 802.0

3.23 E ME5H GSS12 B GSS24 MFAH

7T VT A NAKF) (81.6%, wiw) . FLAE (10.2%, wiw) & TN HPC-SSL (8.2%, wiw) %
iz L (L-8 Spray drier, Kin[JFfb LE§tt#Y) | 7°F v 2 Rk
& A VB IR R 215372, 2 OYEFTR AR & GSS12 D341 HPMC 90SH-100, GSS24
DAL HPMC 90SH-4000, A % 7 U V2R U~ — R OFLEE % i sh g & kil (GPCG-1,

FERUKIZIEE ST, %
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Glatt) {ZTIRG L, HPC-SSL (5%, wiw) Z a7l s L THWTIER L7z, £ DIEKIER 2
Wtk AT TV VB~ 2 vy A ERA L, EYHBEROTEAREKLE Lz, 72,
XWX H A HPMC 90SH-30000F, 77 —H A, ikt r e —2 @B{bY~VU 7 A

(8m) BROATT U Ui~/ 3220 LEIRA L. BB ORI AR L L,

2 JE$ETH D GSS ORUEITFTEER 2 BepECIT7r o7, FEWHIE A FIC R L, TIEAE
Lictk, g2 iitE o FICRE L, FT5E# (TAB-ALL, [ HRS L) (2 TAMEME L.
17.5X 7.5 mm DOFEHI %157, GSS12 } O 24 DALAKIZ OV T, Table 5-2 ({278 L7z, 4. GSS12
FOR24 130N 7T v A RkFi L LT 225 mg &A%, GSS12 KT 24 1 Good
Manufacturing Practice (GMP) EBgHE T2 CTHLE L7,

Table 5-2 Composition of the tablets evaluated in the healthy volunteer study

Component Quantity (mg/tablet)

GSS12 GSS24
Pranlukast SD 274.3 274.3
HPMC 90SH-100 1125 -
HPMC 90SH-4000 - 1125
Methacrylic acid copolymer 315 315
Lactose 6.7 6.7
HPC-SSL 16.0 16.0
Mg-St 9.0 9.0
Xanthan gum 120.0 120.0
HPMC 90SH-30000F 105.0 105.0
Guar gum 50.0 50.0
Microcrystalline cellulose 235 235
Samarium oxicide 10.0 10.0
Mg-St 1.5 15
Total 760.0 760.0

3.3in vitro SAER
3.3.1 in vitro BR1EEHE

HASERIER R (pHL.2) 15mL ZIRINL72 7T AF v 7 FGmICH T7 A e — A (HAE 10
mm: 309, 5mm: 69g) ZFeHE L, GSS HARE 2 %shn L T 180 strokes/min (2T 3 FfElIR & 9 L
7=, BRI OAME O E &2 RIE L, 3 R o B AR ARF O 8 £x100 12 TR =R
R LT,
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3.3.2 in vitro ZEYi 4 S

0.1% Tween80 % & A L7z 37°C D H A F[IEF —iK (pH1.2) 900 mL F11Z GSS &AL,
/N ROVIEIEEEL 100 F 7213 200 rpm (TR L, REFRYICHEAZ 5 mL > 7 U 7 LTz,
BTN U THRIZ pHE.8 U L FRAE R 2 N 2 C R A VR R L, 260 nm {2 T SEEE A JIE L,
R E R L,

3.4in vivo HE&
3.4.1 GSS M E—4 LK % R U= R IRt ST
34.11 B~ OBRESEH

Ak 11T R 2RO (K E 9.41~10.81 kg D TOYO B —2 /L& V=, 50 g DRATA R
Tk, TV ANK TR S- B 75 mg/body L7 T CE NG L, M.
AEAKIT B HERSET,

3.4.1.2 HEAE
e 51— ER M LICHIEERIRED . ~ R U2 EF LT F 2 —712 1 mL £ L., 4CT
10 43 1,700 g (2 T Oyl L CliE 215 C, HIE £ T-20C THRAFE L 7=,

342 TFZUIIAR FKNYD E FEEERINELZEDOFTMEAE
3.4.2.1 HEE

7T T A RO B BB R ZE ORHE, REBRA~DO BN OWTICEIS
LD L RENG B 18 /D 45 5k TRENEARIAE  (Metropolitan Life Table, 1979)
D == 25%HEFHIN D 6 44 DO RERE 72 B A VT340 L 7=, i1, Z O7# Bk X Quorn Research Review
Committee DFHEFFEEICB WV CERBEZIT TS, 7o, ZORERIL the Committee for
Proprietary Medical Products (CPMP) (2 & » T & # & U 7= International Conference on
Harmonisation (ICH) GCP A K Z A 2t - T S 41Tk V. Administration of
Radioactive Substances Advisory Committee (ARSAC) DK % & 8 7= 4 C DM/ N A
LTWa,

3422 HEBRAZE

THEE WA = 1T e 2 E A L IEE R 3-way 7 1 R A — S— LB 2 C 3 L 7=,
225 mg D7 T T A KA & FSIE L7 Enterion™ 1 e LA BG4 H . EM MK
OFERBSCTT T v 2 KR % it U7z, i, i iR C d % technetium-99m diethylene
triamine pentaacetic acid (< 4 MBq, ®"TC-DTPA) % 7°J L /L A hkFly & HcNE L,
TR DNEMORMH ZARRANCHER L 9, 72, WILERNOD 7L OB,
5 7% indium-111(< 1 MBq, ™) THE# L CHBRE ORI B >~ AT (General
Electric Maxicamera) |2 CHri L CHERR L. B 7RIV DMERFBALICEIE LTI2%., W 7B %
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ML L CREY 2 ikt S8 72, 1EMEE < 10 M8 < 50 RmE# 2 s L, &k
% AR E O LTz, Ttk ML 8 K £ ik 20 o MIBR CHEIG AR L, 0%
TEMEAL 12, 16 K Of 24 RER#ZICENERRE LT,

WBRE I TR GRTOEE N O L, 85 L-%, BRE T 5 KR s Lz, F8i3#
Bk L2 9 Rz L7z, 0%, Rdidixb® 24 B (F18), 29 Kl (BR).
33 (X 8) ITHEER L 7=, #BRE 1L 200 mL DK A 5% 2 BRIk A, BEBUMBRIID
T ARG ATOIROWEENE B IR LTz,

3.4.2.3 MADEWMA %
FARE D MR 2K ARA v hemL 3D, ~RXU 2GR LEZFa—T7IZ8IL, 4CT10
771 1,600 g (& oDy i L Tl A2 45 C. HIE £ T-200C CTIR7F LT=,

3.4.3 GSS M E ~ BB R Ul oh ShREET
3.4.3.1 HERE

GSS Dt ' HAMEEEE) L N P EEERHN X, BRSO OWTIGEIC L D &
[ BT 18 /2B 45 7% TIRETEE (Body Mass Index, BMI) 7% 18~30 kg/m* @ 9 44 ™
TR 72 502 FIVC 320t L 7=, 1. Z @Bk 1% Quorn Research Review Committee O ffi ERR AL
IZBWTHKREZ T TWD, £72, ZOalRIE the Committee for Proprietary Medical Products
(CPMP)|Z & » TGS 417z International Conference on Harmonisation (ICH) GCP %4 K A
NIES THEME S CTH Y . Administration of Radioactive Substances Advisory Committee
(ARSAC)DER % G - & TOXLELMHNEA L T\ 5,

3432 HEAZX

F5 1FATIE 2 FEEHOD GSS ICHOW THIR®R R GBI 2 BN 2 o~ v F 7T
74— R VEHMET S &3, B A bl L, B 2 fH IR L 72 GSS &4 %5
L Tl EiE A 9% 2 FH 27 0 2 A — " —iakBr & L CHEM LT,

9 1 AHRRBRTlE, GSS12 J ) GSS24 [oHhthFiRst 2 L, IMEIcE A S8/ Sm 2 4
e BRI T B PSm I L T, B GSS AU L (< 0.5 MBg), il
Zh 2 BE T ot NCRR D0 #E Lz (225 mg/$E) ,

BB T BRI OV D B L, 09:00 (2 FDA OHET 2 EIEE S Am v V) —lf&
ZIEELL ., 527 LANIZ 240 mL DK & 312 GSS % A U7z, #1344 5 2 FEfE% 1 180 mL
DKz, 5 A RFRBRUBRII A 7 = A &5 A TWZRWEEHE: B BICIRH L7z, E72,
Beh 4 ftkiclE 1 u ) —ORBEERL, BLEkE 9 RM%ICSyREZERL, 24 BF
%I R 2 B L7z,

HILE N O GSS OZFENL, #BRF ORI F B A >~ 5 A (General Electric Maxicamera)
TR L CHERR L, & 5-1% 12 5[ & Cid 16 20 MFR < 50 RoR i 2 BufS L, £ 0%, 30
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Sy TEING T 5% 15 B & OHREZ L. B HEHIERD, GSS 2N I A+ 2 R 2 5 H L= 2,

%1 ARBROFE RIS T, GSS24 %5 2 FHIRBRIC TR G Lz, #5E 3& GaioE
FbiERE L, 21:00 IC FDA OBUET 2@EEEAE v ) —REZEIL, 54 LINIC 240
mL DK & GSS A IR L7z, #BRE 1385 2 Rff#I#4 12 180 mL DK & Bk A, #5- 4 I¢fH]
BRI 7 = A B FATORWEEZ BRICIRA L, 72, BE5HOROHO 8:00
(A a ) — ORI, 12:00 IZER, 18:00 IZ4 B AR LT-,

3.4.3.3 mMAREDRIA X
FARE D MK Z2 K ARA > h3mLT D, ~XU U E2EF LEZFa—T7IZ8IL, 4°CT10
57 1,600 g (2 Taz Lo L Cifn 245 C. JIE £ T-200C THRAF L 7=,

3.5 MHAREDAEAE
100 puL @ I AE % 50 ul D PN HEYA R (6-Methyl-4-0x0-8-[4-(4-phenylbutoxy)benzoylamino]

-2-(tetrazol-5-yl)-4H-1-benzopyran,10 pug/mL in chloroform-ethanol; 50/50, v/v), 500 uL @ 0.3 M
KH,PO, }2 182 mL OFFfE=F /L & i8A L, 10 FPRIEBEEIES L=, 1,000 rpm 1T 5 43
wDSYEE L CHEBEEZ S TS B LT, 2 mL OFRT TV &2 KA A, 10 FORHEE
IRA L. 1,000 rpm (2T 5 opfElm Do L, AR Z S A 7 VIS L | B2 s /3R
L—&— (CC-105, kI —HT) ([T CHIEREE LTz, Z#IC 100 pL @ 10 mM FElE 7 € =
U L-7 2 b= R YRR (50/50, viv) Az CEERES A, 6,000 rpm T 10 4y s LA L
T7 4% —2Ai (Centricut UF, 7 7R 7) LT, 10 uL % LC/IMS/MS IZiEA L, LA F D%
HTT T VT A SRR & HIE LTz,

LC 44 (Agilent 1100 series)

717 I : C18 column (YMC-Pack MB-ODS, 50x2.1 mm, 5um,)
Bt 1I0mMM R T o E= A-7 8 = U LIRKE (50/50, viv)
iR 0.2 mL/min

T KR :25°C
MS/MS 214 (AP1-4000™, AB SCIEX)
Multiple reaction monitoring (MRM) : m/z 480.1—423.7 ("7 )V 71 A /KFn#)
: m/z 493.3—196.8 (NERFEAEY)E)

3.5 EYEIRBRNTSE

1L 45 SR I FE 12> C, WinNonlin Standard Edition version 4.0.1 (SCI, Apex)i2&kh /o=
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