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ARWFFETIE, IEFEER L ORBREE IR T 54 F 7 F = O mpiRENZERET
bolo, —MRAIZ, TEWL OHINE, BEANY THREOK T2RT 2 L, FYORK
WRPEARS A LT D & B R HID 40, FIRBE 2 il 2 72 DI V72 ATE/W ALiE 1
KR CIAK SN TR Y 450 AIERIEE 2N S &, TEWL O & gk
SEOIKTZ| &7 50, RBFEICHH Loz FE7 /1~ 7 2 s TEWL B L O3
KFENENENIEMB LMK T L, SR E oMM Z 5" Lz, L2rL7ed 5, log P 728 3.9
DL EDOREMZ & DI O WIGEE 1L, TEWL O & T Ic—ETH D Z & 13#H
HENTVWD D, FF T F=0DlogP 3 4.3 THDHZ LG, IEF & il S o4 %
VT F = ORBERIGEE R REH > To 20, MAREIZENRBO ONRPoTeEEZD
iz,

—Ji. ~N VEUWEREZE LT~ U ADF X TF = o OMHPIREX, ~NY
CRPEREIEE O~ U A LA IER B3 KONz JE AR TN L 7,
FRRIZ, AF 7 F =D AUCo-2a I LT, PRIBHNE, M8 ORI RFFHEIEHR K
FI ORISR ENERIZ & > T TEWL, gkl KOS pH IZ8E 5 2, B§ER
mOREBEZ LIS ED ZENHE SN TND 5259, Z b DRFIX, YOI

KIETZ ENMBITND 5154 RAFFETIEL, ~ XY W ERCE % O IR B

K ORI R 8 O B pH AL 7202 o T2 b DD ATEARSEITEM L7, Iz <, fAlEE
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DIFEBHERE ST, T b ORRIE. MAJEDOKGEEMEZRR L TWD, AlEOKSE

ML, IRERS 2 ST 5 2 & T EMOFZEMEEZ TTET D Z LB ERE STV D 59,

FoTo ~Y VHEEWEREEM 1 RGO T 7 F = MPREOHEINE, TI2H

J& DK Gy EHEINT L 2 T O FME TR %55 L T\ L& X bz,
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T X 7T F =0 H Y #) e 2 % E L -
X v 7 F = v RO R W A L
~XNYU ELUYE®E OMHFEO@EE

B 1ETIE, ~N ) B EECE 200 mg ] 1 RFEEZIC A o 7 F = IR R

WA RIS 2 ] L7236, BRI A o 7 F = O R E S HEI L, AUCo-24 B 2

LB Z ERHLMNE oty AL THWNLNTWD A XL 7 F = MR R v Y

BUFN, WIEEREDH AANBEICKT 24X T F oo DREMETHD 135 mg 254

LTW5 9, D7z, ~NU HUMERE O L > TAHF T F =2 DM h AN

N9 % 2 Lid, fia Y AAEEERIER ORI G SN D, AT, LE LizEyEiE

DHEFFRINEE & 72 D ATREMEDS & 2

B IR 70 & Jile ) S T2 3-IE. S OREARUARAF L CREN BRI S5,

DD, IFRTTF = OFMEREIL, AT T = R R R SE H A

LHEBET D, ETo. ~NY VHEEWERCE I X D AR IRFRINMERNL, 8RR

17 L 50 AlgK oy BT ER L0 SBIEN U728 i 2 2 L mE STV 5 57,

DD, ~NY EPEREOBEM A A I 72T 5L T, AF T F =00

REE O/ CORMEZIH Cx5:E2 0N, ZNHDOZ NS, X TF=0
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DWTHHi L. A3 2 7 F = OIMBERES, ~ 3 U RS E ORI R & [R5 & e

D ORISR & et L7,
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1 ERITIA

1. 1. 3 L OFERM B}

AAFLOT =T FHF LT F=1-d10, L RA ROV T MNRE, TR M Y FL
T—7T VB IOLC-MSYZ L— FOXEE BLOT7 & h= KU WE, HIELFE LSO LM
MLz, ZOMORIEIL, T X TR AEH Lz, B/L FA ReY 7 MRE ORI E2

R L7,

1. 2. EBREWME L OEEREET Vv~ 7 XDOER
HetEA~T L 2= 21X, (Hos: HR-1, 7 weeks) # HAT= 2 Lo —kkAStt (&M, B
A) LVMEAL,FE1IE L RO T CIES S ¥k REEET LV~ U A &ER LT,

B EERIIEEERB PR F I A RT A ACHEC THEM L7 KBS Hb675) .

1. 3. ~NU R E R D7

A~ SR ERCE X, 1 & [AIBRIZ200 mg A A/E/WALE 0% H 7> 5 7 H fEkE CIE
W LOHRZE~ 7 AOEHEG A Lz, 4% v 7 F = 2 M Ra e sz W UR 8 5 i
HRTO~ Y AR EHECE O FIX, 1, 12F 7213 24R5RIR0 & 72 5 K 5 (i w5 & 5
U7z, BEHIRFRRTOS G . 1% & RIS~ Y P BB Lo, @] 120 Al

DIGE .~ VHEUERCE 2~ 1H 20, 7H RhEG T L, RO b 120 %12
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F X T F = R R R IR B A L7, T 24RERIRT O E . ~R Y VY
BB AZ1H20E, 6HMER CEA L, THHORIH1EITEA L, &k owEH» 52415

RIZA 2 7 F = L RRME R BRI A 2 ) LT

1. 4. A3 27 F = WPt Be W R S e FH 5 %
A D E RS ORTALE 2 i LT~ 7 A E RS IC, 8.4 mg/ 4.0 cm2, 4.2 mg/ 2.0
em?2F 72132.1 mg/ 1.0 ecm2iZHEW L 7= A% o 7 F = U Ha et Bz W IR S % 24 5 Rt FH

L7,

1. 5. BRI kR XA F v 7 F = S EhRE D fif AT

xR TF = CHERRIER R RANE N R ~ v R RERIRD D RERFRY I MR A SR L
Mgt 7 & Uiz, MigY o 7 V1 & RS CLPEE L, LC-MS/MS/HTEIZ L0 A+
X7 T = DI TR E % fRAT LT, LC-MS/MSOHTED RIE SR ITH1E & R Cf1 -

72o F77. AUCo-24lTE1E L RBRICEH L,

1.6. JZJE N U THEREILAM & R 8 O /AR =2 214
BER /YU THEARIL, A3 o7 T = LS R B RO S P AR LT, R A

X, U RAOEHEEE L, gk, TEWLAZRIE L7, fAlEKssE, TEWLIE,
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B L AR OE 2 W THRIE Lz, HERORE R K OKIRIL. £ £1160-70%F5 L O

20-22 C& L7z, AEKSEB IO TEWLHIEH., F1=ELERRICEE~ 7 ADOEH L E

FOREY T NaAFRR L, ~~ FR v v 2 VR AT oo %, BIMEETBIZ L,

IO X 2R L,
1. 7. FREHEMNT

TRTOTFT—ZITFEHE + EERZE (SD) TFK L7, SREMOMEHIA B,

Tukey-Kramertest |2 &> CHIE L7z, p<0.05, 0.01 %, #etITHEEZED D & LT,
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B2 R R
2.1. AX VT F =2 OEYEREIT T DA F LT F = IR
I IS R 1 i T i D 5 %

AN ARV ERCE 200 mg # 1 RFRRITR I AT O T T = KRR BRI B 8.4
mg/ 4.0 cm2, 4.2 mg/ 2.0 cm2 7213 2.1 mg/ 1.0 cm2 i LB DA% o 7 F = v D
RIEHRE S L AUCo-2 & ZNENK 3-1 BELOK 3-2 17T, AF 7 F=r o
FEiL, ~8Y CHERPWEREIEEATEO b O L A X U T T = R R R R S
RS 4 BE%E TN, 4% 7 F = R A WU S5 0o 3 R A IR AR RIS
Wb Uiz, A% 7F =2 AUCo-04 1E, A7 F = R R IR BIA] 4.2 mg/ 2.0

em2 (2T, A~ R EERE FEE I RE L ZIERBRO LV THh o 7,

2.2, X TF = OFEYEREIT T D~ R EECE O
&Aoo

3-3 1%, ~ N SR EERCE 200 mg O & A 2T T = SRR R B IORY S
8.4 mg/ 4.0 cm2 i M 1, 12 35 LU 24 FFEIANZIHEE L 7B DA F o 7 F = o O I E B4 7R
LCW5, A~ AR EIRE 24 RERIATE AL, 1B L0 12 RERIAMEH & s, A%

7 F =M AIREOHEMNA D 500N R Y | R 8 R E TN Lz, A%k T =
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> ®D AUCo-24 13, W O@EHRFEIZ IV T H A~ HEBWERCEIFLERE D O & L

~PEHN L 7= (X 3-4)

2.3. ~NU VHEUYERCE O 24 KRR ORE N Y T HERE

AU AR EECE ] 24 B4 O TEWL 13, #MRR8 X REZ R L, IE# RS
EDORICHBERZTEBD bR T2(K 3-5 A), £, ~3 U AL EHCE T 24 FER
BOMBAKSY R, EH G X VARMEZ R U228, FEBREE & BB IS LT/ (X
3-5B), MABEILER ., WRREER L O S AR B RO T 24 R % ORI

J& & OMICHBEZRZITRD b7 - 72(K 3-6),

2.4, ~NY HELWECE O 24 RFEIZICA S T F = Ui
Y R W R B 4.2 mg / 2.0 ecm2 @ AREDO T %L 7 F = DY)
B A&

A~ SR YRR 24 R RTE T & A L 7 F = R ER R R W R U 4.2 mg/ 2.0
cm? FHAADE TR LI, 4% 7F = MPiREE, ~ %) LB A o
BB P 8 B E T, RO M EHB AR L (1 3-7), 8 BMILIED 4% 7 F
=R, R L R T LAY, AR LT F = AUCkaa it~ U LY

EHEIEEH L RS0 LD Th-7-(¥ 3-8),
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vl RA KoY 7 N 727UV A2 UT Ly BETRENT T 40, BV
v, TR BTy Ivey FUkRY CENRE
TRAT), PTFE Raky by =F Mg b
U0 LKFW), T FFBEEBFBAT IV, RNTEF
HREAER T 1)L
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500 1

= v IMHERE (ng/mL)

F*LTF

400

300 A

200 A

100 4

—0O—8.4 mg/ 4.0 cm?
—{1+8.4mg/ 4.0 cm?
—A—4.2 mg/ 2.0 cm?
——2.1mg/ 1.0 cm?

CEREE@0=S5)

CHZIREERE + %) R EEE 200 mg (n =4)
CHZIRFERE + %) R EEE 200 mg (n =5)
CHZIRFERE + %) R EEE 200 mg (n =5)

1I0 1I5 2I0 2I5 (BERE)

B 3-1. A 27 F = M Mgt S W OR A i R TR L2 )9~ A& & 7 F = i iR E

s

B2 38
s

A~ P ERCE 200 mg JE 1 RIS A 7 = MR RS BT R 8.4

mg/ 4.0 cm2, 4.2 mg/ 2.0em2 7213 2.1 mg/ 1.0 cm2 Z @ L72BRD A4 F v 7 F = i

REHRE 2RT, 7—213, FE + FEREZ RS,
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Ll: EEEE | A

3-2. A% 1T F = MRS SRR B A IS 5 A% 7 F = AUCo-24
D H

AU EREWCE 200 mg 1 BRSO 7 = R R BRI R ) 8.4
mg/ 4.0 cm2, 4.2 mg/ 2.0 cm?2 £721% 2.1 mg/ 1.0 ecm2 Z#H L2 F 75 =0
AUCo-24 27’9, 7 — 213, FMHE + FEERAEZ TR, * p<0.05, ** p<0.01vs. IEW
R & (Tukey-Kramertest, 8.4 mg/ 4.0 cm2 IEF R JE: n=5, 8.4 mg/ 4.0 cm?; §2/RFE +
~XU AR EEE 200 mg:n =4, 4.2 mg/ 2.0 cm?2; HERRRE + ~o8 Y VHRWMERE

200 mg: n =5, 2.1 mg/ 1.0 cm?2 ¥R + ~/) U CEEWERCE 200 mgt n = 4)
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3-3. ~NU VHEEWERCE 200 mg DAY A X IR T AL XV T F = AR E
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s
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D4
A~ HEUWERRE 200 me #H & A L 7T = U ERE R R IR B 8.4 mg/ 4.0
cm2 OEARIEZ 1R 12 BX 24 Bl & L2 Ao 7 F = o DI P EEHRS 2R
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3-4. ~NU VHUWERE OB X A 7T 54T T F = AUCo-24 D LLEE
A~ VB HCE 200 mg I & A S T F = U HE R R R N RIS 8.4 mg/ 4.0
em? O E MR Z 1 RH, 12 B8 XN 24 FFfH & L72BROAF 27 F =2 AUCo-24 717
F— %, EE £ BEYREEERT, ¥ p<0.01vs. B (Tukey-Kramertest, E
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—O—F & L7 F o BRI R A BRI 8 4 my/ 4.0 cm?: EFFIE 0=5)

= & L F o IR R R BRI 8 4 my/ 4.0 ecm?; 2R R IE (n=5)
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3-8. ~NU VEHUWERE 200 mg W 2 A X 7 LA KR T F = U R R B R

SR AR O A % 7 F = AUCo-24 D LHER

T=2E, FEE + BEERAEE R T, (% 7T = R R RIS 8.4 mg/ 4.0

em? EFEE n=5, 4% 7 F = BRIV ELA] 8.4 mg/ 4.0 cm? FLIEEFZJE: n

=5, ~NU VEREPECE 200 mg 24 BEEFTEH + A2 7T = R R W R S

4.2 mg/ 2.0 cm?; HZJEFZJE: n = 3)
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HF3E &%

F ¥ T F = IR BRI A O A A A AT LB oA ¥ v T F = oM
B RE A AN L 72/, ~ ) VHEEWEREENEO A X LT F =D AUCo-24 T, JEH]
R RAFENCIA LTz, AT, A X2 7 F = VIR R IR A 2 4.0 cm2 25 2.0
ecm2 ~NEETHZ LT, X T F =2 AUCo-24 Y VIEBPWERCEIEEH O H DI

RHITEWLNLVETIMZ DI ENTEL, Lo T, ~NY VEEWEREIC > THML
TeAF T F =00 AUCITHK LT, A% v 7 F = L SRt B W R 8441 00 36 i F % Dk
DIELZEIFAHTHLIEEZ OGN, LLRnb, x0T F =il DR
BlOBIIME, 4% > 7 F = UM B W A O A R O E I &> Tl S vk
mole, Flo, AFTTF = R IR EGRE 24 BRI AT~ U SR E R
BEMEM L& TIE, BAND KM E TOAF v 7 F = Ol PiE ORI, 1
KA KON 12 AT R TR R o 7o, ~N Y VP ERE T 6 24 KFH]
BOMBIRIX, ERWENE, WG L OASRY VU ERERE 24 RRIZ OB CTHE
REVDRD LNRNSTEZ ENG, ABOKSEEMPEHEHIATWEEZEZ HIL, £
DSR2 I L, MAREICORELZ G2 b0 B2 iz, LLBRBRG, ~
XY ERI R T 24 BERE S A o 7 F = L HE R PR R W SRR 2 R L 72 R oD
FX T F = OMHPREITIER B & HAMET LD o7 2 &b BRI D HN

X, ABOKRSEEIMOTFEZT TRWZ LnEZ T, AAMFOREAIE L TAS AW
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SEND7VRY VEOSMT IV a—E, ABICKT DK REHMERSCIEE B EAIC L

> T, EYWORIGEEBMEZHMEED Z ENMHNTND 2169, AAFFETHM L~V

VHEUWEREOREANCZ VY UREEND ZEND AX VT TF = OWIUREIC T

HLTWz e HERENTZGE 2), EHIT, ~N Y CHEWEE OJEANCIE, TEIRRERNS

W AT VG EENTEBY . X T F = ORBRIVEIZ B2 5 2 TovlethE &5

i1

2 b,

INETORREEE 2, ~N Y U EIELE ) D 24 FERIRICA 27 F = U4

PR R IR B 2.0 em2 2 IZ L72BR D, A% 7 F = O3FEWEhRE 2 58l L7z, 12

BRI DO A F v 7 F = DM EENREFOICE T L2 b 00, 3% 7 F = U HgiE

PRI BE ] 8 IpffI#% & TOM P RREN~ Y SR EKE BN O b O &Rk

DOHEBZR LTz, SHIZiE. £D AUCo-24 N EBEEREIEEHN O b D L

BREZ R LIERAEEITRDO NN Z L b, EMFRIRSEER LN LB XD

Niz, ST~ P EIRE E ] 24 K% OBE/N Y 7HEREIL. IEH B & [R5

T

DU~ ZffoTRY | HEREOUENRD b,

o T Ax T F = IR IA &~ ) U AR BB ORI, 8

FIFRIE R & A% o 7 F = RIS SO IR A O A OREBEN A TH 5 Z L AVR

B Xz,
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TOMERD D, IHIT, FEAIRNIE, B ORIEDN R B W R 8 o FH AL L8 B 72k

RETH LM L, BERFIS I U EREIC L D RIE S 7 OREZITV, AF

FROWHZ X LW MANLETHLEELXBND, (BEIEH 3195 2 5),

AWFZETIE, ~NY CEEWERE IS L DRIET TS o T BRBE~D A X T F

= PR RS BRI R BRAIE N K 2 A HEHER WS D 2 LN TS, Thid, ~NY

VP ERE I KD AR SRFHEIERIC & - T, RBFERPSES ) L

BRONTI, —Ji. ~NU HRUERCEL, EEA ORI A K R R IERIC K o

TIEAN ORI Z S, X TF = DMFIRES L AUCo-2a ZHIMIE 5

ZEBMABMNE R oT, AFX VT F = DMAIRER AUCo-24 DHIINZ, EIEH 2 FHL S

B D WREMERLE LI BB R OMEFF DS NEE L 72 5 Z LB~/ ) B B ROE FRE

FHEE & [RIRR DI BIRE & 72 5 OF TR RS 2 B E R H D, RIFETIE, AF T F =

>R IRME R SIS &~ ) ) AR O HIFIR 2 24 R & 95 2 & T F v

TF =M TRE OB AIT TE D ZERH LN E ol LINLARBL, A%
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VT F = ORBPIT, ~ ) AP ERE R 24 FHEIRICB W TH AN K DR

W RS K> THIIN L7272 BRI OIE R LISMI O 5RO TR 2 a3 2 46

BN oTle, Flo, X TF =00 AUCoeald, A7 F = MRt SO IR S5

OEAERBEZHD SEDLZ ETHEMENHEI TELZENHLMNERoT-, 21D DOFEFH

5, AXTTF = OEYBREZ ~/ ) RPN ERCE FEE IR & RSS9 5 720121,

AU CHEPWERE OB 2 A X U 7B XA X V7T = R SRR R o jiE

MO Z T 20 E N H T,

B, BB R & RBANC K D MAEMERICOW TR, HacBat s Tz,

F o T ARWPZERERIT, BRI & PRIBANC K DR EAEMISH LT, =Bz beb

FTHEHBELRMR LR EEZ N5,
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Optimization of a combination of oxybutynin transdermal patch
and heparinoid cream: proper use of transdermal patch for

overactive bladder elderly patients

Introduction

Overactive bladder (OAB) is a chronic disease characterized by nocturia and
frequent urination associated with urinary urgency. In recent years, OAB has been
classified as an age-associated disease, as the number of OAB patients have increased
with a decline in birthrate and a growing proportion of elderly people. Muscarinic
acetylcholine receptor antagonists are used as first-line therapy to treat OAB. However,
these drugs are known to cause anticholinergic side effects such as dry mouth and
constipation, and thereby a reduced quality of life in patients. Oxybutynin transdermal
patches are known to cause lesser anticholinergic side effects than the oral form.
However, daily use of oxybutynin transdermal patches induces skin reactions such as
rashes, blisters, and itch, thus making it difficult to continue treatment. In vivo studies
have reported that in dry skin model mice, the Draize score after the application of an
oxybutynin transdermal patch was suppressed by pre-treatment with heparinoid cream.

Therefore, it we hypothesized that by combining an oxybutynin transdermal patch and

65



a heparinoid cream could improve adherence to drug therapy by OAB patients. In this
study, we aimed to collect data that could provide a basis for effective and safe drug
treatment in order to propose long-term treatment with oxybutynin transdermal

patches for elderly patients with OAB.

Part 1.
Combination of oxybutynin transdermal patch and heparinoid
cream for long-term treatment of overactive bladder in elderly
patients

Production of N-desethyloxybutynin (DEQO), an active metabolite of
oxybutynin, is lower with transdermal patches than with oral formulations because
oxybutynin is absorbed through the skin, thereby avoiding the hepatic first-pass effect.
Production of DEO also causes side effects such as dry mouth and constipation.
Therefore, 8 patients over 65 years of age diagnosed with OAB were administered the
heparinoid cream topically for 1 week, and then, skin conditions were evaluated. Next, a
combination therapy with the oxybutynin transdermal patch and the heparinoid cream
was performed for 12 weeks, and the state of skin problems at the application site was

evaluated. The stratum corneum water content after application of the heparinoid
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cream increased compared to that before application, and no oxybutynin transdermal
patch-associated skin irritation was observed during this study. Based on these results,
skin care using heparinoid creams is considered to be a useful method for the

appropriate use of the oxybutynin transdermal patch in elderly patients with OAB.

Part 2, Chapter 1.
Pretreatment effects of a moisturizing agent on the blood kinetics
of oxybutynin hydrochloride following the application of an
oxybutynin transdermal patch

From part 1, it is evident that the combination therapy with a heparinoid
cream and an oxybutynin transdermal patch is useful. However, several studies have
shown that the transdermal drug absorption is increased by skin hydration after
application of moisturizers such as the heparinoid cream. Therefore, the influence of the
heparinoid cream on transdermal drug absorption of oxybutynin hydrochloride was
evaluated in hairless mice. Male hairless mice were divided into normal skin, dry skin,
normal skin + heparinoid cream, and dry skin + heparinoid cream groups. After the 4
cm? oxybutynin transdermal patch was applied, blood samples were collected over time

and blood concentration of oxybutynin hydrochloride was determined by using
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LC-MS/MS. In addition, transepidermal water loss (TEWL), stratum corneum water
content, skin surface pH, and stratum corneum thickness of the dorsal skin of hairless
mice were measured before application of the oxybutynin transdermal patch. When the
oxybutynin transdermal patch was applied 1 hour after application of the heparinoid
cream, blood concentration of oxybutynin hydrochloride and AUCo-24 were comparable
to the values obtained without using the heparinoid cream, regardless of the skin type.
In addition, TEWL, stratum corneum water content, and stratum corneum thickness of
the skin before application of the oxybutynin transdermal patch increased significantly;
therefore, it has been suggested that transdermal absorption of oxybutynin

hydrochloride was increased by skin hydration.

Part 2, Chapter 2.
Optimization of the combination of oxybutynin transdermal patch
and heparinoid cream based on the pharmacokinetics of
oxybutynin hydrochloride

Changes in the pharmacokinetics of oxybutynin hydrochloride may lead to the
development of anticholinergic side effects. Therefore, we adjusted the combination, so

that the pharmacokinetics of oxybutynin hydrochloride with application of heparinoid
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cream 1is equivalent to that of without the heparinoid cream. The oxybutynin

transdermal patch was adjusted to 4 cm2, 2 cm2, and 1 cm?2 under the same conditions as

described in Chapter 1. Furthermore, the application interval of the oxybutynin

transdermal patch and heparinoid cream were adjusted to 1, 12, and 24 hours. As a

result, the pharmacokinetics of oxybutynin hydrochloride when an oxybutynin

transdermal patch of 2 cm?2 was applied 24 hours after the application of the heparinoid

cream was similar to that when the heparinoid cream was applied. From these results,

it is considered necessary to appropriately adjust the respective application conditions

when oxybutynin transdermal patch and heparinoid cream are used in combination.

Conclusion

Combination therapy with an oxybutynin transdermal patch and a heparinoid

cream for OAB in elderly patients relieved skin damage and improved the continuation

rate of treatment. However, skin hydration induced by the heparinoid cream altered the

transdermal absorption of oxybutynin hydrochloride and affected its pharmacokinetics.

Therefore, it is necessary to adjust the application conditions of the oxybutynin

transdermal patch and the heparinoid cream. The results of this study provide

important basic information regarding the appropriate use of the oxybutynin
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transdermal patch.
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