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Though a change from oral morphine dosage forms to transdermal fentanyl patches achieved good pain relief in 70% of
cancer patients, the remaining 30% still showed poor pain control or fentanyl vitiation. In some cases when pain control
was poor, effective pain-relief was only sustained for 3 days. This suggests that the absorption of fentanyl was being ham-
pered in such cases.

In view of these findings, we investigated the relationship between the amount of fentanyl released and plasma fentanyl
concentrations. To estimate amounts of fentanyl delivered into the skin, we measured the amount of fentanyl remaining in
fentanyl patches after 3 days of continuous use. Amounts of fentanyl remaining in the patches ranged from 41-58 %, which
was close to the design residual amount of 40%. However, the amount of fentanyl release varied between patches applied
to patients at home and those applied to hospitalized patients, and the fentanyl was more steadily released from patches ap-
plied to the sides of the body or back than those applied to the chest. The fentanyl release also varied with the caregivers
who were applying them.

Thus, it is essential to apply patches according to the instructions to ensure steady release. In this study, we observed that
plasma fentanyl concentrations rapidly decreased for some patients 3 days after patch application so in such cases, patches
should be changed every 2 days.
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ENLE AN, Thbb, HERPETAR - RILED
BIEHTELE AOBFERICHZ ShianwEER, Tt
ACEBEIATHRBBE L > TEKRERBEE L -
7. LAaL, 7%y F 3T EF AL FELTIE
ROOBMNEITHY, SHEOMIEZLIT) L2,
ENCAEHEE OB L > THBRBEZRE L
DY EHFEICIIEY 2 L AF 2 -2 BEETLHIE
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TWBRRICH B L VR D,

T2y TNy FOREFE, TV ARHAIL T 2
VE IRy FAY YR BB (EHIL, T
10%, fE#35~80m%) DF&EM T » P u— )b & G (I
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RBONN, BYULLAX -5 27054 T
b, ¥30%DEETa Y PO IVARR T FIE BT H
Shrz. ARFIOMIZE, B3 HEEH L & ViES]
HHy, WELTOMNBE2HAETAEAEHL DEAN
BT 5 EVIBENALNT. TR S D OIRILH
ERALTOBTRENN D 5.

FITRRTIRNNY FHNO T = ¥ ¥ 2 VEFEERZHE
L, RERICEEY G2 H2ERL LT, WFER
LDENIZL AETRET L, BEA3 HEERL 2w

SEFNCE LTI 7 2 v ¥ S VO METEEORIE %17 -
7.
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ANERBERA T TR, AR, Mg HRRE, K
APRIEBED 4 gk DS A BELTH (BIE10%, Wik T 4,
{EHSA9~755% ¢ “F3961.555 Table1 )ALz 7 = >
7 = VX F4008 (2. 5mg 788, 5.0mg 824, 7.5mg
178, 10mg 223#0) 2 MUX L, vy FAD 7= v ¥ =)
L, SRRk ov 75 7 4 —(HPLC) 2w
THREELMEL .

FROVABEITLD S L, FHRELBEORELR
AZENTERSLDBEIZOWVWTIE, MEFO 7 ¥
FoIVBELHELR. dbETHIALTRELIT, A
BZOREB LUy FOMEHRIE L EHOMEE 2R
L7z,

V] pr 3
1. 71 4-/IVBEBOATESE
FHIEADT = v % =Wy F 0 3 THlA < YIRT
L7z, ATYOF T AMIZAN, NEEEYE (p-F F
VRBEFBRIFVEEL A Y/ — VIE20mL % M

Table 1. BEE R
ERLF-ZTR LY F
BE |5 | £ R & B (mg) % e B
PHEREERE
2.5 5.0 1.5 10.0

1| & | 49 |FEEKSBA 8 ¥

2| & |61 |EBHLKA 10 &

3| B |60 |BEF#- FHA I

4| B 73 | Bnha 4% 18

5| B |60 |MBRPRE 22 ¥ 26 ¥ O

6| & |64 | LEEH 15 & @]

7 % |56 EB4EES 41 8| 21 0]

8| %x |59 |BES 72 #

°o| B |61 |BENSA 4| 108 @)
10 8 67 | BSA 16 ¥

11| & |52 |WERSA 18 9K

12| B |67 |EESA 58| 26 104 # @)
18| & |50 |FEsA 9% 0]
14| B 6 0 | BiA 8 o
15 5B 57 | WA 41K ! O
16| B | 75 |WMni 18 8 &

17| B |75 |fns - BRER | 18
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Z, 25220mL DAY ) — VT L -8 E 2wk
L COBEWIZ 72, 70COIE KM P CI5HERRE & 9
TERL, EYEmh Lz SERMBEEABL, 24
J—=NVEMATIOONL & L7z, 2 O #10mL 120. 01N
WEEAZ N Z T26mL & Lo slEEm & LAz, Bk
FRAOT7 2728y FIZOo0ThAFICHREL, =
HERI L L7z, RS, BRAWB L OB ERHRVT R
b25uL)IZDoWT, LFO&HTEAEEKI a< by T
7 4 — (HPLC) 7747 L, FEHEE WS & ORAHE IR O &S
BEGEOE -7 B8 72 09 2VDE—-0 5
EQsBLIUV QG ako, LTFTORX»rofflEALAO T =
VE ZVEERAEERE L.
7Y ZVEAFE (%) =Qr/Qs X 100

2. HPLC &4

PR ¥ 7 1d model 510(Waters #), 4 — b4 2 7
F — 1% model 717 (Waters B), R4 AT ik Hi 5 13 model
484 (Waters #) % F\»7z.

719 513 5CAR-1I, 4.6X250mm(5 um) (F % F
15 A7), BEMIZ0.1% ") » EEKEBER0.05% 4+ 7
Y UAWVKVEEF PN T L, O.1% VY FAT I UE
AH)-7E b= MYVRE(L D 1) & A, B#O0. 9mL/
min, B ERIZ210nm THHEiTo7%2. Ty =
DARFEIERT134. 035, WEEEHEY R (p-F ¥ 0 REFR
IF V) DIRFEREHNE6. 2097 TH o /2.

3. I AaAZ)miERRERE

7y %y FOMMRER, 1HEO)ER
LIBE, PrER M E I 6mL iR L, & 0 % & (2500
rpm, 5 ~10%, 1800~2000G)¥ % Z & 12 & b &K
B2, 7 vy ZOVIIETREZLIT SRS LC/MS/
MSEIZ L DillE L7,

1§50 L 12 A EREEHER 5 L £0.1M U > BR#% i ilK
(pH8.0) ZMA THRNT v 7 A I FH —THEEK, P
FNVI—=F NV ELDMLMATEHIWCKRVT v 7 A I F
I BH. COWERELSHER, AREHEE T
LA % 931, BIE% HPLC OB EIMI100 «L 1R
L, T?D20uL % LC/MS/MS IZ{EA L7,

HPLC ¥ A7 41311003 ) — X (BA 7 F U 7 4 B v
AT LAB)EMEM L7, # T AL RPAquous(5 p
m, 150mmX2.1mm id., FA{LFE) = Hvy, BEHEE
LTO0.05% F¥®-»%/— V(1 1)R\EEFEMHL, 0.2
mL/min D 3% THH % 47 - 72. LC/MS/MS ¥ X 7 4
2 API3000(7 794 K- WA F T AT LAXT v I8y
) % vy, A4 »1tE— FIZESI posotive T, 7 x
% =)V (MRM m/z 337—188) & 7 v 5 ¥ /%2 (MRM m/z
388—315) & M L 72, i id s iR 400 C TYT o /2.

4 HITRE

Ty H Iy FEHPICBT L BEOKE, M
H, B & # 4 fH(WBC - RBC - PLT - LDH - ALP - T-
CHO TP - T-BIL * ALB - GOT - GPT - ChE - BUN -
CREA - Na - K - CL)

SPO,;, L AFa—$5 8, KHERKREOHFEHREL 7 v
T L DUEL /2.

BRELUVZE

1. EBILERBADPS Tz ANy FAYUEZLE
NEEI> O-L

TRy FREHOVRIAES A~9H £
T, NIRRT 7R, AR, LR o
3HERT, TR ABENPS T2y ¥ )8y FAE)
B 7-EFI% (B, w104, FER35~80m%) O
iy Ya— L ERELL. REEHTA 4%, KB
WA 1%, TEIFA3SE, WEFALE, LA 14,
MR B 2 2, BAA 1%, HEEPA LG, BEBEVA
2%, WIRDSA 1%, BEEFALS, BEEPALIAT
BB, TNy FAYNEZEOB/ARIL, 0~
SOEPBAr —NVTEL, 727ty FALHE
ZBORAOM S OHER T, EH MG IREIE
FELTWAEEZOLNL5NMBOMf252HBEL
72, Fi® % Table 2 2R,

1960H 5 BIIFETS £ 7213 R N0 B EREIRATE 72
DGR, HEARRETH -7z, R 145+ 5 B
(ZHEBI026.3%) 1385 ) B 2 % 1 ~ 2 H TR BRI L
A3 HBICALZEE DEADEEL, FORNITEE
LTLFETHo7z. HHEHELT [3HELZDOTEDH
BEHRELTLBOTIERZ2WA] L0 LBEILARRD
B, BFLREORBRERICL Y RINEEIREBETHED
PRIHETIEI R o7z, FOD, WAWLLREREE
BLCRAERDIEEIT- 7.

2. HPLC ORIEHER

TV ENHEENECH DL p- A X VREE
BT F L EISHUATHETE ., Ny FHNDOT ¥
ZOVERAEERIE, KRB L FEREAR Sy T OREEEYH
DE— 7 DESIIHTL T2V E—2DEIDOL
EFNFNRDTEH L.

3 KEEANYFANT £ 2ZIVEREE
FHERAO7 2% =8y F2.5mg 2 HWT, /Xy
FHRDT =¥ ZVEFEEZME L 728F % Table 3 (2
RY. RMEH Sy FHDOT 2> ¥ VEFRIL2.55~
2.59mg CF3#42.5Tmg) L % 1), /Xy FHTEHEEREICIZL
AEEREPL, BEAFIZEINLG 7y Va3
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Table2. 7 x> % =W/ FAYNBEZBDFADBRI DR

WAHDRE

A= LRy FERE (A%

FIVAZRyFERE (AR

0 : fEAREL

1 FEAERAIEL

2 BEOEANHY LLOSW
3 EHNHY DL

4 ELVEANHY ETEHOBL
5 : RULMEANHY HASHLL

Table3. RKFH 7z ¥ = NI/Xy FHD
T vy ZVERER

—HEETHIEPHOhE T

4. ERERNYFADT 122 ZIIEEE

AU L7fEHERT7 v 7 28y F400D S b,
FREH B2.5mg D%y FI8K T O EH KA R
40.4%, 5.0mg @ ¥ A 1337.8% (82#0), 7.5mg T I
58.1% (17#0), 10.0mg Ti340.5% (223#) T - 7= (Ta-
bled). Z 2T, 7.5mg EAIDMOBAEDOBANZ T
BREEFBVWELERLLZOE, SHEERI DR
$, 0% EFRIET B8y FHA MDY, HIE L -BE
BEEVEIFH> TWitdThbEEZ LN,

T F ZVORERIUIER ORETE - REEICE
FBHIBEEICL o THAMEG AR EISRE L T )
EHIC L o TiTbh A, ZERLROEE, EXORENIT
BEAREBH ALY L LTEDY, A—F—HOD

HEAECIIR28% DV RAET A LB, TbbB25
mg BE (7205 VI E  25ug/h) D4, 10
H72H) ORI EIZ0.mg/ HTHELEDTTI =¥ =)D

FEB/NVF(2.5mg) 288 (mg)
No. 1 255 SHEORMEIZL.8mg & 2B, Lo T 720 ¥
o " SV OHEHERAFEL0. Tmg (28%) L 72 5.
LA LBASRIRD & 5 (CIREAR % BEHL F L ¥ —
No. 3 2.58 FLTWBIw, Sy FHOT Y5 = VREDSET L
FHERE 257 TLBE, WIBEELRAETT2ETFRENL, £

72, 3 HEEHIET RO Sy FNT 22 ¥ 2 VREEE
BREF L2 CBIZ BT H#940% 05847 L T 7z L s
ENTVE, SEOKERLD, I FITHRFHMEIZILVEA
HERTWBZ e LN L R o7,

5 BAIEDBRVICED 7 I AL BREROEL

BHEFOGOoR &M EBUEEER) IAKF 75
Z /3%y F10mg/body ZFH L T/, AR OFEH
BAT 2Ny FI2HFBD 7 2 7§ = VEERE
FIZH45% TH o 7255, FHADIZORAD /Sy FOIEY
BRETo7282h, SHARD ISy FNT7 = 7 ¥ ZVF%
HFRIZ68% I LH L7z, # 2 CHRHZEDEVIC L )BT
TI\ZELD D B DD DT HERRE L 7.

9, BRSO EOEZ SR E LT, #HEH
DEMN B L BERFEART = v & 28y FROREER
TA L. MIBREEM (9 %) TH L0, HAEFRR
BT U 7- BRI & > CTEBIL32.9~45.1% & %2 o 72,

Tabled. FHFEA Tz NNy FHRDT = ¥

ZVRRAEER
FJxUAZLERER(m) | AIERE () EHBREE (%)
2.5 78 40.4+1.8
5.0 82 37.8+3.4
7.5 17 58.1+8.5
10.0 223 40.5%+5.1
& L 400 (FHy) a44. 2

(EHiE RERE)
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EEMRE20.1~34.1% & % b, BEREO@EVIZLD
NGV EHHEL DI AR ENT(Table5 ). Fig. 112
[Fl—B51 & (FEM) 12X 5%y FROEYREROLE)
RRT. BN FIZIE L CEHEM E ORI
BIZKELEFH LTV, 20HBELTTI Yy 2L
8y FRERRRICIE, BEEERBO L1018y F0 ot
WrHLFOUOLTIOHE L oh EME 25 L) frEd
AR EN TS, FND+H5BITTCE TV ido
72, E2R3Ny FEEMEOMICETABANAATL
F o OERERICENE L TRESZLON. &
o ORI H BESLFEMANDIE L\WEHEDIRE)S

VHETH 5D,

6. BEAEBGIDBWMIL BT 1 2 NBREROEL

BETOTH B EEIF A)E 7z oy F
DR S ®L, 7%y F 2w REI T L Tw e, Lo L,
HHBGBHES DA ZEMLELY, BVENEE 2
DEIRERTEL, £, BRIV O—VE AR
o TEZ7z0, BEERALZ BTSSR & 0 IBER O has
DICEE L7, BEHEEDSY FROFH 7 v % =V
FHEIE33.0%E, WMEMIZEN LT BORER
(42.4%) £ ) L& T L7 (Fig. 2).

Fig.1. /3y F2Hift L2 BEMOBENICLE 7205 21
BIERONT Y F

Table5. /Xy FZ# BT L-EEMUDO3IHED 7 =
VY S VAR
BAL-BHE | A B c D E F G H I
BFEFHE |44.8 | 43.9 | 43.1 | 39.5 | 38.5 | 32.9 | 35.4 | 44.0 | 45.1
EHEEE (%) | 11.8 [ 11.3 | 11.4]10.5 [ 13.1| 6.6 | 10.6 [ 12.9 | 9.1
TEHES (%) | 26.3 258 |26.3(26.6|34.1|20.1|30.0]29.3]|20.2
(n=9)
EHET F
70
60
.50
%40 " * o -
L
g3~ —(f—* . T
* * *
&20 .
10
0 1 1 Il
0 5 10 15 20
RE T EI%
FEGE
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*
60 —
*
§50 o
ﬁ40 . R —
mso . .
20 *
10
0 I —
0 2 4 6 8 10 12
RE{TEI%
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BEE(%)
3 8 8 8 8 8

o

FMEZI3ATHLVBHEOTRED I
58 3 HICH ORI E A~ 5 & 5 AF 31345~
CHIEMEAEERLIEIZLD
Ny FLRBHOBEEIET L, KE»S OREFRI
PETFTL-bDEEZLNS.

Ty F NNy FIRENEEL ) OEFIRHEL
—EL BB EIBEFHEIATVEY, EEEEEL TV
\WEG O OEXRBUR TR T E 2w,
Ny FEREHEHOBERL, BREBRINEFONA F TN
IRBTLIERELRTTHLLEEZLN

s,
50% % TEAL.

1780 F 1}
5.

7. BMF3 ARICMEPRESSBIETL 6
BB A
F % 10mg/body fH L T 72,
24, 48, T2EEHOMBHR 7 = v ¥ Z V&% FERFHYIZ
HELTABLE, ZNFN1.40, 1.14, 0.73ng/mL &
Bt 3 HRICIMEPREOZHZIEKTAALR
7z, T, ROy Fho T v ¥ Z VBRI

BETOTR, B

%0,

40.0% TH -7z,

BESEOE B MEPEE 7y Loty
F % 15mg/body fH A L T\ 7z,
BM#EoOMER 72> 7 ZVIEEIXF N F 4,50, 7.
BET EFRICT2ERZO
MEF7 0y = VEBIZEEETHEALORL. £
7z, T2RERHRO/Sy FHO T 2 v ¥ ZVIRERIZ31.9%

4,32, 1.70ng/mL T» ¥,

TH o7,

BETBLUsSEVWENDS [3HHI

W 5] LTV

Z D& ZBEAF 3 BRI iR S
HHEIIRZFH I N TR0,

2/8

* - LS
. ° o
M [ o © oo
(o] o ° o ° 8 o v
2/28 3/20 4/9 4/29 5/19
e} =]

Fig.2. HYfFERAL D&
DEL(BEZET)

BT LT
TV>5 1] BE

L7255 T,

Y27y VRERER

6/8

- BER
o Bk

FH 5 A~ OEF ORIL - BATI S 2 OHEIFEL
BrEEZOLND.
DOBIZBELIEHPERT, 7 vy NV OREERIZ
b2 G 2 DM EEMESH AL I LPREEINTVEY, FE
B8y FORE D B2 21T B
G HAPELHEERNNY FOTHH
NI T 2 HBILERL TV 5
BAIZF LTV B IREE
Nv%#%ﬁ%*“®%@ﬁﬁ@ﬁT
EOTIEBWHrEEZONS. SHBRFREE LTHD
HMOLEVH 5.

BIRAL, FASy FLEE

I8y FHIFE A LRI
M ) REDOFV
. ZOHE, Ry Fa
WChHbEMESH, TOZEH
IEEEHZTw

DEDHRLIVEMAZ2EAZBE TRHANHRL,

Y it, 727 )8y

VARV A= WA ' %Tw%@

ol

T7, .
o2 HEOHE ) B2 AT L4
PO —AE S N,

WCEETLZIEIZL-TC, Bigar bo—

71y&;wNy%®i%r;oféﬁﬁén&waA

BHﬂﬂ)Eﬁ”)%xﬁ‘bZHﬂ:@EE@*éa

A R &

BESOBEGLLMIAHEORM Y BHR

xR, Bifesma>r

FORBTIX T =%y

FOEMPEGELRT-OEFEEOAHENF LA T H I LI
QDT = ¥ NIy FEFNFR

o7z,

BB S D24, 48, T2H:

zzT,
3 H MBS 5 27,

BipBzH0x1HTHTIEEL
COHFEIZEY T2 ¥ VDA EEDKT 2
X, BIFnEmIC O — VA2 BLI ENTEL.
DEORE LY, 7xv% 28y FIEEREIHE
HELTRWOTOMTHITH B H

RHEEL L OH

% AEOEMARIZL T, AHogREL F44125]

2B ERAD

EHELVEIHEFEZMEL T AT — A0 %L %

V. FDBIlIEb b NERI SR EEREMN T T

BBUET 5
—DODHPE LTy

FW©bERORMMFEH ML ET, OERZ
5w 7R EE M HEFEORE LTV,

BEDIREIC
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ECTM#w%EQﬁﬁz&ﬁ%%@ﬁ%ﬁ%+“’ﬂ
8%T’kt&b KR ba—ViZd KwitgEs5d

ZENTEBLLEEZONS, if_H’Fﬂ, LEEDEDE
wt$W%ﬁ# BFEEN, BTy LF s
7 1 (Actig® R — L _— T hup : //www.actiq.com/) & I
@né7l/&7;/9_wmﬂﬂ%ﬁ%ﬂﬂﬂﬂ@é
FHODEL)LLD)LHAEFTHS. 20X H I
PR T\ SEEM GRS I ND &, AL %
DOHFNIFH L EMF L THENGITEZ2AF UKD 5N
A.

F72, SEOFETHEMFEL 7 = v ¥ =8y FHIC
LPBYDEDT v 7 ZVHBEL TV I LAY
L7z, b L, EEECHERAL, 208y F2/h L HA
ZZHEO ) L CERMP DR L RIS W51
ﬂitﬁ(?ﬁﬂ@&«lﬁ(m HhABHLMBBEINED, Ny FOEH

3T REESLETH A, BIAERFEH S FIZEL
T@@WLTW%E&%@#&&A&T%%#,@mﬁ
HINy FIZELTATEL 22T, @ik ZeERELAT

NEENS.

HHE OARIERICBO TSy FoR, BEORMESIZHE
Hzlo T2 WaXHMERHN 7y 7w s cdkdk
BLUEREEABAERARE DR - LEICEH VL

F9. £/, FWEERBRE HBEEALELZEILDETS
FERFOEAF I, ERBZLET.

AIFFEAZ BT THE L T2 7272w 720 = 80 3 KB
EARE B THEB LI TRARBRERNRFT SEN
THed, Wl REREAREL SREAKEICEE
LET.
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