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TA5HER, 1960 ER XY T. Higuchi ® W.I. Higuchi Z L CTHfi®
WRELCIVHEIEh, BELELFELRTWE® Y, k) —BH
RILEAEIE Fick 0% 2 B2, HHEBRR2IT- &8 (WHEEP
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TEITI5DITHB, TZT, 20705 LRV TS S5 ARTEEIT S
LBERNOBITEITY., BHEROBEHE2RA L, EFLEPL L Tk, kP
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MHEEERT B KZFLT 40% RUZF LYY a—iL 400 KkEHE (40%
PEG400) A~ 3 BYOBMERZRL 2, 3 BYWH T, MEBEFCHN T 5 ERE
EWEKAT 18 & (DPP 3t EE). ZLTRENTHIHEMERZAT 7700
f& (AMP 5t EE)DZXRRAD b hl,

CsHs COOCHZzCH2CHs

o) [:L .CHs :

CH l‘p‘\

CH3> CHa COOCHzCH2CH3
3 .

Aminopyrine (AMP) Dipropylphthalate (DPP)

HO

Ethynylestradiol (EE)

Fig. 1 Structure of drugs used in the experiment

Table 1 Solubilities of drugs in the PSA * and receiver solutions at 37 C

(mg/ml)
Drug\ Medium 355 * 40% PEG400
AMP 68.1 (0.5 54.0 (1.5) = —mmm-mmo——-
EE 16.2 (2.9 0.007 0,001§ 0. 148 io 0093
DPP 289.9 (2.6 0.142 (0.021) 1.16 (0.109

Average of 3 experiments
Numbers in parentheses represent standard deviation
* Pressure sensitive adhesive
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WIHRERAOWTRDTLERD D, Ty COMEEEZIHLERE L v 58
FA=RZRAVTRENCBITTAZ ENTE D,

T. Higuchi R¥— % BHPCHEETIEYHRHEBEPI~BITT 288 %,
BRBEL CWI3BELBEL TVRABELEHTPTHLETVB2Y, &
BLTOIHE0OHHE Q (gem ®) RUTORTERTZ ENTE D,

~ § o 1 D@n+1)® w2 ¢
=LCo|l-— X -
< | 0[ 2% n=0 (2nt1)® exp ¢ 41,2 D] W

ZZT Co REYOMBRE., L REFDEHL, ZLT D REHOEY
LERETH D, g, BEUNBBEL TC0I3EFREkORELR S,

Q=[D@Co —Cs)Cs t]'® ' (2)

ZIZT Cs REYEFBTOEYAMETDH 5,



& 5. W.I. Higuchi & (1) AXHHEE 30% DATHHhE 3) KXok
SWIEILTEBRZ EERL Y,

Q=2 Co ]2 3)
T

HNRAMTHICIR S &4 OREGEFORYILBFRE 2 EH T 5 HER, B8R
ZHTEEIELOUHRELEREGEERL T Fik 0% 2 XEmME,
BONLBHAELACTHENTZZETHD, 22 TCIONRBEMHIO— D
BThHd, MET—THADPLOEYHH T 7 7 A VOB R, ILEET L
CERCERSEXFEL ST 5 ARTTOHBRREHOTIT- k.
MEXFCHEBRRETHEET 28PN sink FHEH-> BB HRPHE
Eh3BE, Fig 2 DEFATCHRTIENTE S,

PSA Matrix Receiver
CO \
\ / Cv
C
D
0
<« ], ———>|
x=-L x=0

Fig.2 Schematic representation of drug release
model (1)

CDETNEH T E D Fick DILHOE 2 FHRIG 4) KoL witmh g
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o C 8°
~Z_D (4)
dt (6’)(28
T, HEgERko 6) RerRTLOITRD
t=0 ~L<x<0 C=Co (5)
BARLER 6),. () RKRT L5k S5,
t>0 dC
g x=-L —=0 (6)
dx
x=0 C=0 )

(B) ~ (1) ROKXHET., STFALREC LY 4) REML L, 575 Ak
B IELERED L) OBBERE» SHEET~OREEYHEE, Q,
A @) XRokd>wxEEhd (Appendix) o

— Co
Q= (8)
s [q coth(qL)]

ZZT s REFEHKCHE TS5 77 AEHTH D, £, ¢ & (9) NTHRLE N D,

2

q- = (9)H

S
D
(8) Xk (1) REZEMTHD, Thbbd 8) REHESTSALEHRT I L
(DR 3,

Fig. 3 K77 VL RMERFCEETS 2 OB AMP, EE OBHE 7
077 ANLVERT, BEHE L TE—BHICKkP 40% RVzFL vy
—JL 400 ki (40% PEG400) AHAWSHh B A, $EIE AMP Wil T

_7_



k% AW EE xtL T 40% PEG400 2 AWVE, ThdobBms~
DILEWOBBR, WFhbigiE 100 ¥ WEL. +97% sink £HEBFEL
NTVHTERTRBENTz, ZZTHELIERET 07 7 4 U HIEBREE
KDBED (9) XD DOEEATA—2EL, BERECLVEShEKH
B Q tHHE texdT35—42% B) RkKI—-T 749w 74033
Fig. 3 HTHRT LI 74 v T4 v I VvBBShiz, 74v 5740y
S4VEELOHEF—2 £ B —KL, D OfEE AMP ;D=5.50x107'°,
EE ;D=8.91x107'° ({EL D OEMNW ecm®/) &ia-7% (Table2).

D LS sink £ERFREhIBEORYHE R (8) & AW CTHEMN
LR 2 EH T EATRETH D Z Elbhol,

100 g— - -
m/
80 - l/ -
] | u/ /
% 60 f- m/ L /A
i
& st / '/A
S u 4
L L
20 (a) J ®)
0 . . ) . \ R , . ] e
0 2 4 6 8 10 12 0 2 4 6 8 10 12
Time )

Fig. 3 Release data of AMP (a) and EE (b) and curve fitting line
based on eq.(8)



Table 2 Analysis of release data of AMP, EE and DPP

Drug Receiver  Equation Dx10'° R
medium no. (cm 2 /s) (h/cm)
AMP water -8 5,50 -==---
19 5. 01 0. 0001
EE water 14 4,27 ———mm-
19 10. 00 0.1179
40% PEG400 8 8.91  ———---
19 7.94 0. 0001
DPP water 14 3.63 ---——
19 25. 10 0.1423
40% PEG400 14 26.30 ---——-
19 33.10 0.1232

B2H FESinkFHTORYWHEZEOEN

REICRNZE R, EERNEMH O L S RHHRBETRCBOTLE
REMERLTWD LI BHH OB D sink F£HE, BEPEHBEFOE
WOER (av) DEXLVEHREIh D, AHEHCR, KHEP O av k8l
FlF D av @ 104 ZEBREVEVIORBELIZOERER> TS, LAL,
BHBEFORPBENR) B RTHEVBETHhE IO I hEHE L ER
THIERHETHDHN, KEORBRCBOTR, ZoRHBhORYEES
PEL, HHEPHERE L TEHT S LY, 21K (EERA) M Eox
WREFADEER D, TOkd, BHAPFORYRKLCHEEh, HEIHFTO
av BIRAXETLTITS K> T, sink B R FEO LD T HERP O
WREEXTWILEREL T M, Z0BE, EERFOBE S L FES
KEDLLRWREAEMEHL T %, Tibb, sink £HENFELZR RV A
BIOT eWind. BYPHEERCHL THRALPTVBAPRA BRI



LTREBEBENEVBRELZOWEERRY LOBAE. T 0 sink £HH
Rlehia R BZRR, RO EMBERPOBYOREALLTHKBET 5 8L
—H LT 20CHENEBERZVS, ChOERERNOEET., Thbb,
BWHKEERCH L TEBELLT (HEBRECF L TERL S WBERER,
HATORYEEOLTERET IR, BEHTORED L B REF oY L
OECHEFHREL LD, HHMEES>TLE I,
COLIBHHERX, Fig.2 OEFNVHICEYOBF & B MO HE
REEEAL LET L (Figd) Witb,

PSA Matrix Receiver

Co N

x=-L x=0

Fig. 4 Schematic representation of drug release
maodel (2)

CITREACHEBEE OMORBY I BRI, K OENETFVFZEAZ
nbd, TOETFNLVD Fick D 2 HAEAHCTHL ZENTE S,

CDETFNCHTIRE D Fick DIEDOE 2 FRE ) REFALTH 3,
—7\ VHEHROCEREGER (10 X ~ 13) KReFmTLieks,



t=10 -L< x< 0 C=Co (10)

t> 0 dc
x= -L —= (11)
dx
x=0 KC=Cw (12)
B
dcC dc
D [V == (13)
dx dt

Tho0iEGRLUEREHF O ETE Fick D% 2 XM L, 57
SARTE B D RERYHEE Q » (14) R0 k> wHSh 3 (Appendix),

— Co KV
= (14)
< s[ 1 + KVq coth(qL) ]

Figha CWHHEFI M SKPHAQDZF VA DSVt —)L (BE) OHH
Ta7y 4%, LT Fighb KRy 7mE¥AL7X L — L (DPP) @k
NOHRHT BRI ALETRT., BELOMEFNFCERTI2EYOLTERY
TAHHC, BIA—CBOEWEHEL BRBHERR P EIEE>TLEST
Wk, Thbb, ZORATHERDOEY L o5 5B 4R
Ko TWwdEeE2b5h3%, EE @ 40% PEG400 KBEHEHF~OHETn 7 »
4 VIREEC Fig.3 WiRLTH DA, kh»d 40% PEGL00 ~ K%
B35 &) EE OBHE 6 FETIZIEX 1008 KELEZ, ZhiRT
thb, WHEEE LT EE PBBELLPTVWEETH S 40% PEGL00 2HVWS
WL, BMEFDPEHRERTD EE OFEBOER KR Z ENAREL &
D, 100% OBENRKRREL tbrTdh D,
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Fig. 5 Release profiles of EE (a) and DPP (b) into distilled water
from PSA matrix

Fig.6 Wik DPP @ 40% PEG 400 KBWEHNOHHE 7T 7 7 A L ERT,
EE Kt LCWHEHEOEC LD 1005 OMERB S, DPP T
40% PEG400 HF~DHH b E 4 656 ~ T0% TlkE->-TL Eoh, ZOZ W
WMEROL I IRHET I v 7 ACKH L CTED THEBENBROEY O BHER
KBOWTR, DEFHREBE S (sink FHEBRTERRD) TE2EH
RANBREITILERNSDIEERL TV,

100 i

80 |-

60 I o— @ ®

% Released

s}/

20?
0

Time ()

Fig. 6 Release profile of DPP from the PSA matrix into 40% PEG400
solution



2T, EBRCHBRFEHEEEL LS 7 /L (Fig ba,b) OB E, Eip
ORBEFNEHBEBONERE K 2EAL LR (14) 2RVWTIT- &,
SEEAEH KOfE%® Figh LOSEFHRA»LHA L T (14) NKEAL,
DOER2EHELTH—T 749 T4V T8 Tolk, 749 F4V 554V
% Fig 7a (EE), Tb (DPP) THRL o BONLTZ74 v T4 VI T4 VIREHT
— R EBBETHI—HERE Dok, El, =T 74 v T4V IDORR D
DEL L TAHF~AD EE OBETm 77 40 ED D=4.27x107"'°% (cm?/s)
DPP Ok~NDHE T 772 A L&D 3.62x107'° (em ®/s) BB O,
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7
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Fig. 7 Curve fitting of release data of EE (a) and DPP (b) into distilled
water based on eq.14 (solid line) and eq.19 (dotted line)

JE sink B TOBHTHS EE OKFANOHHE T 7 7 L LEBITL
BONTHEARE (4.27x107'°) & sink U TOHETHS EE O 40%
PEG400 ~OHBH T a7 7 A V2 BT LESh LIEEAE (8.91x107'°)
RUHETHE. W 2 OERTDLL L, TR, MIARELVWETEEREH
DER—HTIRTTHD. ZOLI RLHBRRCENEL RE % E 5
L. EMREBRBEOERAELRHIT 52D, FeFLVhAREKE)
EHR, R,EVIBEOEAZKRIN L (Figd), ZORHEHEIER LS
FE BB OBYOHERECERT 2ERTH Y., BEEBOET B
T—HBAVLNRTWBRIEETH B,



PSA Matrix Receiver
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AL e
C R =——ms

D

E ], —=
x=-L x=0

Fig.8 Schematic representation of drug release
model (3)
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x= -L —= 0 (16)
dx
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dx R
EO
dC dC w
-D (—) =V (—) (18)
dx dt

ChoDWMHEHEBLIVCEREZHFCLETE Fick 05 2 RE2MLES
TIARTOBHED (19 XRoL>3BS5h S (Appendix)o



— Ca KV
Q= (19)
s [(RsV + 1) + KVq coth(gL) ]

oD ROFEELT 0 2AhdE (Tibdb, REBBHEMRI K
WwWeELZHE) (14) RKEFLIR D,

TIXTHREEESRE (19) KREAVWT, HEEHREL L SKEBA EE
ODHEITO 77 A NVEEBIFLE, 74vT4V554 V% Fig.Ta K AR
Cmlk,. BoNE74v T4V 54 VREBHTRIFTHD ., Boh ikl
% (10.00x107'°) W sink 4T (40% PEG400 ~DWHHTm 7 7 1 1)
TEONZIHEARE (8.91x107'°) & BIE—HL %z, EEIIT> % DPP
DKBNDHET O 77 A VOB ETBOTL, (19) R II2EHTES
h g RE (25.10x107'°) &, (1) XE2AVTES h IE# R
(3.62x107'°) kDL THEXENEL R 2,

CZTHEMRBERBEI—T 74 v T4 VIR LOB LN REB BT,
R, Dfi% Table 2 WE ek, ¥k, COE*»EPOMEF EHERE D
MoosBERBECRHLT7ry bLE (Fig. . CORKR, —EDHERE
KEOWTRBWK REAELLTITENHALIER- L,

0.21

0.1F

Resistance (h/cm)
®

0 L & " 2
-4,0 -3.0 -2.0 -10 0 .o 2.0
Log K (muwm nem

Fig.9 Relationship between interfacial transfer resistance and

partition coefficient
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WBZET, MET—TEBEMH & T HRHRINEBE A, S OBYHE T 1
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BCHEELMHE5TIL0E Tg OBEZESLEIDOTH S, BHER
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VBEERSETARARAOV VR EOIATADLVWEENRS DKEEM
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T—¢ LTHE#EOEY Yaxyry 2 AV, BE2ELTE 3 BEDD VI 4
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Table 3  Several PSA matrices used in the present
experiment

Content of acrylic acid (mole%)

serial no. symbol 2EHA AA
1-3-1 ® 100 0
2-3-1 @ 95 5
3-3-1 A 90 10
4-3-1 @ 84 16
5-3-1 & 78 22

Average molecular weight of copolymer (ZEHA/AA=90/10)

serial no. symbol molecular weight (mean = SD)
3-1-1 A 3.32x10° (0. 04x10°)
3-2-1 A 4.75x10° (0. 07x10°)
3-3-1 A 6.35x10° (0. 03x10°)

Content of crosslinking agent (w/w%) (2EHA/AA=78/22)

serial no. symbol content of crosslinking agent
5-3-1 & 0.0 %
5-3-2 (2 0.4 %
5-3-3 O 0.8 %

Serial no. a—b—c shows the composition of PSA matrices:
a,content of acrylic acid; baverage molecular weight;
¢,content of crosslinking agent
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Fig. 10 Release profiles of PGE1 from various PSAs
(a)Effect of content of acrylic acid (b)Effect of
average molecular weight of copolymer (c)Effect of
content of crosslinking agent
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Fig. 11 Temperature dependence of diffusion coefficient of PGE1 in various
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(a)Effect of content of acrylic acid (b) Effect of average malecular
weight of PSA (c)Effect of content of crosslinking agent
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Fig. 12 Effect of PSA compositions on the change in activation energy
(a)Effect of content of acrylic acid (b)Effect of average molecular
weight of PSA (c¢)Effect of content of crosslinking agent
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Fig.13 Effect of copolymer composition on the diffusion coefficient of PGE1
and apparent viscosity of PSAs
Each points represents the mean = SD of 3 experiments
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Fig. 17 Effect of copolymer composition on the change in Tg
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Fig. 18 Structure of drugs used in the experiment
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Table 4 A and B values of several drugs

Drug DPP KP AMP 1C
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Fig. 21 Effect of drug concentrations in the PSA matrix on
their diffusion
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represents the mean = SD of 3 experiments
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Fig. 22 Spectra of typical PSA (2EHA/AA=78/22) in the region
(4000 — 2000 cm ')



ARYZ MARIE -OH ORINEFPAFLEOBRVIBRABEEE i,
ZO7NVFNVEORINE -OH OHERE2FHE TS LTCHEL RS, £
TC,. ZORPEPZPIIAMBEEELLZY 2EHA OKRERY v —
(2EHA/AA=100/0) @AY bV (Fig. 23) EDEARZ LB EBZERL
DBV,

Absorbance

4000 3600 3200 2800 2400 2000

Wave numbers (cm ~ ')

Fig. 23 Spectra of typical PSA (2EHA/AA=100/0) in the region
(4000 — 2000 cm "' )
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Fig. 24 Spectra of OH stretching vibration of typical PSA
(2EHA/AA=78/22) in the region (4000 — 2000 cm ~')
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Fig. 25 Spectra of OH stretching vibration of typical PSA in the
region (4000 — 2000 cm "' ) showing change in acrylic acid
contents
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Fig. 26 Spectra of OH stretching vibration of typical PSA
(2EHA/AA=78/22) in the region (4000 — 2000 cm D)
showing change in kind of drug
Solid line refers to PSA without drug
PSA/drug=1.0/7.8 molar ratio
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Fig. 27 Chemical structure of several PSA polymers
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Fig. 28 Release of 4 drugs from 2EHA/AA (a), 2EHA/AAm (b), PIB (c),
Silicone (d)

Key; ® ; DPP, B ; AMP, A ; KP, @; LC. Each value represents
the mean £ SD of 3 experiments



Table 5 Solubility and Log D of 4 drugs in the PSA matrices and 8
value obtained from Log D — C profile

a)Solubility(mg/cm *)

Matrix DPP AMP KP Lc

2EHA/AA 2237 (3.3 95.1 (3.2) 61.3 (3.3) 438.6 (49.3)
2EHA/AAm 216.2 (16.1) 14.1 (1.6) 959 (5.1) 199.7 12.3)
PIB 62,7 (2.7) 483 (0.3 0.8 (02) 624 (2.8)

Silicone 12.9 (1.9 39.6 (4.0) 42 (0.6) 81.0 (1.7

b)Logarithm of diffusion coefficient (cm 2 /s) ¥’

Matrix DPP AMP KP LC

2EHA/AA —~8.57 (0.07) - —-9.13 (0.02) —8.74 (0.01) —10.25 (0.03)
2EHA/AAmM —8.10 (0.03) -8.25 (0.04) —8.84 (0.02) -8.31 (0.03)
PIB —9.30 (0.07) —-9.42 (0.08) -9.60 (0.02) —9.34 (0.04)
Silicone -8.01 (0.13) —7.35 (0.01) —8.34 (0.06) —17.38 (0.02)

c) B value ¥

Matrix DPP AMP KP LC
2EHA/AA 0.0002 6.15 3.66 25.1
2EHA/AAm 0.845 0.0001 6.54 0.187
PIB 175 0.509 ~0.0005 -0.0001
Silicone —0.0004 ~0.0004 -0.0035

1)Each value represents the mean % SD of 3 experiments
2)Each value was calculated by curve fitting the mean LogD-C profiles to eq.32

FBoH MBEFNOEBECLIMEEEADOE{L
% 3EE 2 HEBOTRILEFEERAOCHERN LB L OMEERY

FMEL A, 72U0% Q2 ) . YVa—vRk, TLFKR (PIB) Zh¥hk
WNe 5 4 BEOREYD LogD-C 7774 L% Fig 29 KiRT,

— 50 —



-10.0.
a

© /o
o

0.0 5.0 10.0

Drug/Matrix (mole/g x10 %)

-8.0% -7.0p
| — B
1 i
A %0 ~8.0
00 —f
3 *
_10 O N "9- 0 [
1 c 1 d
0 5.0 10.0 0 5.0 10.0

Drug/Matrix (mole/g x10 ™)

Fig. 29 Effect of drug concentrations in the 2EHA/AA (a), ZEHA/AAm (b),
PIB (c), Silicone (d) PSA on their diffusion

Key; as the same of Fig.28. Each value represents the mean = SD
of 3 experiments
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HMERFORPRERBEBEELIDDLDTHTHEVWETH DK 0.25 w/wi
ElLhke WYV UJFEBIR W0ul &L, ZOHKCERFTIE YL HPLC &
WTHIEL &,

5. EWOER

EYOEEW HPLC 2 AWV TIT-> . HPLC DFMGE2UTERT,

B # . Hitachi 655 system ( HIrBI/EFTER )
%5 A i u Bondapak 10C 1s ( Waters, MA, USA)
BEVME

AMP  Acetonitrile : 0.1% phospharic acid =1:1
(+5mM sodium dodecyl sulfate)
EE Acetonitrile : water = 1 © 1
DPP  Acetonitrile : water = 8 © -2
BHEFE

AMP 240 nm
EE 210 nm
DPP 240 nm

6. MEROEWBMRE ORE
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WEXPOEY OEMEE Toddywara DOHE KL T - &,
BRED 1/2 OBPECHABL RBYKEE 2.0 ml PFEREYEEE L 0E
E5—7 (WEHXE 401 um, 1.0 cm® ) 28 L. 37T CXTY{
DERBLEZ, 8 RV 24 BFEBCKBHEEY YTV VI L, BEhL3EYS
EEBTHEERCHELAE» OHBERPFNORYBITELZEH L, ZZT
WMEFIFOBMBE L KBBRTFOREYBRE L OLENb L ED, WENFERE
WELEROERMSEYOHER Kk EOBOSEREEZRD 2, Ry
BREUE L KN ORYEBE» ORBERFNORYERELEHL o, T
REE 8 R 24 BEZOKBEOENRECELARVI EHLLHAL
oo YBRRREVE 24 WEHZ OKBHRFORMBEOMEL A THEE L &,

F2F ERoH

1. EBHE

WEHOFEMTHSD 2EHA, AARVC LPORE 2 E 1 tRALbLO%
%mko%%ﬁm:94vv7*—b@&%1mlumwazﬂ ROV,
EFAEPELTHAVERAR Y5 v F 4 YE1 (PGE1) & Sigma #t
LDBAL 2o OB YPRBEETIE O RRE AV iz,

S, WEHOBER

B 1E2ERLABZECTUTo R, P TFEOERLZIHEXE, ioE) <
—REPELLIRLCERR2ITIZ L L OERL &,

3. WET7—THA ORHH

#1E 3 EAMUABRTT> oo MEH ORBIGHEFIER P CREH %
Ah, BERRCEEL &,
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4., MEFORYIKMAE ORIE
B/1EE EFLAERCTIT 2,
5. PGEl D=

1 E 4 LALAETIT 2k, HH®WE PGEl O@eW2 5B
pH5.0 @7 X VEGEWE i,

8. PGEl OEE™

PGEl OEE HPLC HW & - TiTo 2o HPLC K THHFT 3HIKE. HH
LB ERO L S WCREL o, BEEHRO PGEl 22— F L THIHE,
I—FLVEERBRERTERIYREL S L, ZOBEKC 0.65 TnE7E b
72z)vE, 0.0003% ODYVAVINZFATI VDT M DYLEERI
2. 37T CT 1 BEIRES LA, ZORBFUOBRELERRXCEEL2BL, 20
BB, WL LTHWEAFAT VRV RVYEEETE 72 b= bUE
M%. HPLCH#H B 4T o Tee B EUTERL 2,

B &  Hitachi 655 system ( HIZB/ERTE )

#5525 YMC Packed column 6 x 150 mm ( ILAF{L2EER )
#%E#8 . Dichloromethane/1,3—butanediol/water = 995 / 5 / 0.5
BHEE ¢ UV 254 nm

7. HERBOEH

WEFFODO PGEl OLEFAHE, BohiHEyn oy A E2ETHO
(8), (14) F =W (19) NOWLERE D OEZEH L LT, Hosono b
IVBRENEEES 7S ALWPATY XA FILT) 29T A—F U1k,
ERERNZRET S 55 (MULTD) tHHadgbeks vl s a



(MULTIL FILT)) 12 &0 fiss CIRD %5 2 Lic & DR &=,
8. BEXOKEDHE

HEFORERR PSTC (Pressure Sensitive Test Counsil) @ No.7 &
LTI 2", 59 AHK 12 x 20 mm®? OMBTF—72BML. B
bH (100~500 g) #MBL k&, TIHEEZHEL 2, WER—EOR
BEHT (23C, 65%RH) W TiTof,. MFFHE(n)RROXEHVT
HEL LY,

P=Axn xdxd)x /b

ZZT.P RS (dyne)s A RWBHEE (cm®). (dx/dt) RTFHHEE
(m®/s)s ZLT b RHEFHOEAR (cm) TdH 5,

9. EHt R LF—DEH

WEZFIHTO PGEl OILHERTIEHSHL XA F -, 25, 30,
MCCRODEEHFERE 7LV A0y bFTHZEREDVERL 2,

10. MER OS> FEOWE

MEHDOEEVHYS FEW gel permeation chromatography (GPC) &
Lo TREL Izo HMEHBEUTRRL 2,

B % . Shodex RISE-51 ( BMIEIH )
HhI A o Shodex 80M

BEIME . chloroform

B H  : Refractive Index

DFEBRMD 4 oKV RAF LY (Mw = 9x10°%, 50x10°%, 390x10°,



2300x 10°) 2 HFEREQOHEHEL L THVWE,

11. kMEHK

WEHO pH5.0 7 2 VEAIBE WP CORFMER, KEFHR~DOKOED A
AT L IMERNOBERLMMCIVEER L, BET—78H CKiEX + PET,
BB HR 65+1 um) & PET (B 25 £ 1 um) 2 HF5A VY —VOHTY
2NVERBEECEL 37 CCFEok, 8 RU 24 RMEBRCHET— 71
E PET ZhZThoEEZWEL. MEFOKMEZUTORCE > TH
HL ik,

[ (Wr=-w2) — (W1—- W2) ]~
KFE (%) = : x 100
W1 - W2

TZT WL & W2 BRELAFhMET—7HAE PET OKMIBZDEETSH
D, WL & W2 WEhZEhEET— 7B L PET ORBEZOERTH 5,
KFER 8 RV 24 BEZOEA—HLTWS (AMTELTWD) Tt
PHALTREL &

1 2. WEH O BHY RO JE

¥E X OB YR 4k Rheovibron DDV-II-EP (Toyo Boldwin #&) %
FAwT - 100 CTHhoZRETHEL . BEa Y IR —LVRBHEERY A
WTiT ok, MIBCAHVERBEHNO NS A 74 VLARBERNERL VY
A—VEA—F 4 v LT A VNAECE Y AT 4 T, BilR ST
CEW DL, REBY VLXK EXRM 0.1 x 0.1 x 3.0 ecm (IExE
HxF&) L., WIEOREHW 3.6 Hz & L =,



EIE HROH

1. EBRHB

AV FARYY (IDM), BEEEA VY AEY RN (ISDN) BEREIJTE®
Moy, =as5vyInA (NR), ¥y v az=zy (KP), =buaFvyeyy
(TNG) WZhZhBiFEM®H, HELZIEWR. RUEBRLEHRL VLS5
htze ZvFE1Y Y (ANP), 5-704m Y5 YL (5-FU), aiksFv
(CH), YZ7mArEi—n (CB), VAFALIZRL—F (MP), RV TN
TFNL72VU—b (BBP) REFARIERNLIDEBALL, YFNI1 YV
(LC), 737V Y (AMP), ¥V F LB (SA) WHYMEBETIEGH»SHE
ALz, ZOMORERTHROFHEELZEAL THVW,
2., HET—THIFI 0T

FB1E3 EEUAECTIT- 2
3. EYoHHER

H 1E 4 LELUAETT-

4. BYoER

B 1 ES LRALBERTISLAZPAVTIT kL, OB ELEY
Table 612 L 72,



Table 8 HPLC conditions for the analysis of drug used in this

experiment
Drug Wavelength Mobile phase
(nm)
5-FU 265 Acetonitrile/0.1% phosphoric acid = 5/95
SA 240 Acetonitrile/pH2.0 phosphoric acid = 40/60

ISDN 220 Acetonitrile/water = 50/50 -
TNG 210 Acetonitrilefwater = 65/35

NR 254 Acetonitrile/water = 35/65
ANP 245 Acetonitrile/0.1% phosphoric acid = 30/70
CB 205 Acetonitrile/0.1% phosphoric acid = 35/65

AMP 254 Acetonitrile/0.1% phosphoric acid + 5mM sodium
dodecylsulfate = 40/60

KP 254 Acetonitrile/0.1% phosphoric acid = 50/50

1LC 245 Acetonitrile/0.1% phosphoric acid + 5mM sodium
hexanesulfate = 30/70

IDM 254 Acetonitrile/0.1% phosphoric acid = 75/25

CH 280 Acetonitrile/water = 40/60

MP 240 Acetonitrilefwater = 40/60

DPP 240 Acetonitrile/water = 80/20

BBP 240 Acetonitrile/water = 80/20

7. BEERR O BIEDEH

AN OEIEE 2 B 7 LALFBCTELSL A, BEOBEL
(32) R0 BOEEENRE L CHBBR I RET RS S A (MULT) %
Ao —T 749 F4v5T32L0kDil,

8. #FEDEH

B DT Fedors DREL LEREFSEVCLHEHL &,

— 64 —



9. FT-IR OWE
OH {##fE B D P

FT-IR DHIEWE Perkin Elmer 1720 System Z{#EA L TT - 2. HIER
DA 1.0 cm™', scan W 50 E& Lk, MEAGEEEREC
WL (BH10T'M) By v Aasioeidhiz Ah, 4000 ~ 2000 cm™!
CEH SN BKkEE (OH) ORREREL 2. 3 BOY VTN, Thb
b, @ B 22 mole% D7V ULEMEEETHIHBERNBE, @ YL
EH LW 2-EHA OFERV— (FZULEE 0 %) BHE. @ WEH%
EHLBROCEREER, CRHLT FT-IR 2Tk, © QB HEH
LOMEERRRARSEDE, Z2LT @ L QkzhZh © TELIE
AR PABREEEhIMBEFAFOP LS VEORNEBET S0 L,
U EYORINERBET 2D CHEL 2, BEFRKO OH MRS
DRILIE, RO & S HFETEARY MALERDBZ LR LD B,

absorbance @ — [ absorbance @ + absorbance @ ]
FBLE RO

1. KRB

BOFER)AVITFU Y (Vistanex LM-80) ROEHFERI A VT
F Vv (Vistanex LMMH) @2V {2, YV a—vREEH
(Dow #2920) ¥ Y a—=Vv I /@WELOBEALE, 72U 073 F (AAm)
WHAMBIRRIOBAL L, Z2OMORBRAROBEREBAL THL
2o
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2. P2UNLT7I FREEF OEK

E1E20HD AA®P AAm TEEH X2, BLHEECTERL &,
3. ¥EF—THFOFRE

FOUNLNRHEEREHOEEEF— FTHHOREIRE 1 3 LALHEC
TiT=2te RUAVTF LY (PIB) RMEHZAVEZEFE LM-80 &
LMMH # bz VHFTREAEBML., BohlBHE® 85 1 E 3 LRAL LS
WPTVr— 32 HOWTEY AT 4 v T2k BR, k., VY
a— VREEREROEEFHEIEALELOERZOEEAY, ALES5EHY
ATA VI LR =,
4. B OWHER

124 ERLUAECTIT2 .
5. WEH OBWAME ORIE

®1EEG ERMUAECTTo k.

6. AL BEOEH

BB 2 E 7 ERLAERTITY, BEOEHRSE 3Z 7 LREL
HEWXTITo . EL, (32) ROoZEDHLH W B) REAHVE,



Appendix

1, EMRABEREEDS 75 AL HKX

1-1. (8) AOFEHE

BPTFwe (8) XDOFHEWEODWVWTIRT, (8) ik (B) ~ (1) RTHREIB
VHEERCEREZET., (4) X2o6FHL 2, @) Ro—BHAEE B) ©
PHEHETTRS 75 ARTRE BT (Al) Rick 3,

C = Acoshgqx+L) + Co /s (Al)

ZZT, AREEREHTHD. (Al XEWMITHE (A2) ABELNRD,

C’ = A q sinhq(x+L) (A2)

©), (N REF77A%kTTCREZhER (A3, (M) ROLIKEREIS,

= (x=-L) (A3)

o
C=0 (x=0) (A4)

FEEH A D, WD) REH, A5 Xoks>BSh3,

Co
_ (A5)
s cosh(qL)

i, (A2), (A5) K& D (A6) XAEHI B,



T - Co sinhq(x+L) (46)
s cosh(qL)

ZZe. dQMtlE (A7) &SRy,

dQ _
dt

0 & L (A7)
dx

ZORET T AKTTIR (A8) XNk b,
sQ=-DC x-0 (A8)
(AB), (A8) &V (B) AMXBELIhDB,

1—-2. (14) AOFEE

DT (14) XoFEREOWTRT, (14) K& (10) ~ (13) XTRe
N MESEGRUEREET. () XL LBEL I,
(11) ~ (13) KT T IARTCRIRDLICEE LD,

C' =0 (x= -L) (A9)
KC=Cw (x=0) (A10)
DC’' = VsCw (x=0) (all)

(A1), (A10) L&D, (A12) AnR/HN D,

— Co K

Cw=XKA" cosh(gl) +

(A12)
S

T A REFEEHTHD. Tk, (42), AL R&h, (A13) RNES



hd,

— ' g sinh(qL
cwz-DAqs (L) (A13)
Vs

EEEH A’ & (Al2), (A1}) R&D, (Al4) RDOLS5E/ELNL D

A= - Co KV (A14)

D q sinh(gl) + V's K cosh(gl)

D A DfEE (A2 RO (A8) R&D (14) ABRFE LI D,

1-8. (19) AozEE

BT (19) ROFECODWTTRT, (19) Rk (15) ~ (18) ATHRE
hA3MYEERUERSEET. ) ALLFEL 2,
(15) ~ (18) KK ST ARTTCRIRDLICEE LD,

C' =0 (x = -L) (AL5)

DT s O (x= 0) (Al6)
R

DC =VsCw (x= 0) (ALT)

(A1), (A2), (A16), (AlT) K&, EEEH A" & (A18) RO kHiwiE
bhd,
Co KV

A = - - (A18)
D q (RsV + 1) sinh(qL) + Vs K cosh(qL)

DA OfEr (A2) R (A8) RED (19) RAFEELH B,
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