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Pharmacokinetic Studies of the Transdermal Patch
Containing Fentanyl Citrate (HFT-290) in Patients
with Cancer Pain

WE SO EE OEEYT Rk BE I @Y dtR B>
WME 8 B ER W RS Mg TS R &R
ﬁ%* %EIK}

The purpose of these studies was to confirm the pharmacokinetic characteristics and dosage regimen of HFT-
200 {a transdermal patch containing fentanyl citrate). Single and repeated dose studies of two dosage regimens
{i.e., once daily and once every three days) were conducted in patients with cancer pain.

After a single application of 2 and 4 mg of HFT-290 (as fentanyl citrate) for 24 hours, the serum concentration
of fentanyl reached the maximum at 24 hours. Thereafter, the serum level declined with a half-life of around 30
hours after removal of the patch. Cumax and AUCs - increased in proportion to the dose, while there were no
marked differences of tus and ty2 after removal of the patch between the two doses.

After 1to 10 mg of HFT-290 was applied once daily for up to 9 to 10 days, the serum concentration of fentanyl
reached a steady state after 3 days. The serum concentration of fentanyl at the steady state (i.e., more than 3
davs after starting application) increased in proportion to the dose. The mean ti after removal of the patch was
around 30 hours and did not show a marked difference from that after a single dose.

After a single dose of 2, 4, and 8 mg of HFT-290 was applied for 72 hours, the serum concentration of fentanyl
reached the maximum at 24 to 30 hours (median) and thereafter decreased despite continued application of the
patch. Both Cuex and AUCo-= increased in proportion to the dose, but there was no marked difference of tmx and

tys after removal of the patch among the doses. A similar decline of serum fentanyl levels between 24 and 72

1) Eiii Uchida BRI ESY H3EESE  2) Toyo Miyazaki B2 Y=vr  3) Akiyoshi Namiki g |
HREEEYEE 4) SetsuroOgawa HAKFEFE KEBPE 5) Toshimitsu Kitajima WHERAE R
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8) Masako Iseki MEREKXBESEE MEHE -~ ¥¥ )=y 7 9) Motohiro Matoba PR AT B A LA
AL v & — iRl BRERE  10) Takahiro Hashizume HRMBamE MR 1D Katsumi Suzuki
ASBERASH FIEMBAHR XREWER
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hours after application of the patch was also noted when HFT-290 2 mg was repeatedly applied once every three
days.

In conclusion, the serum concentration of fentanyl during repeated application of HFT-290 reached a constant
fevel after 3 days of daily application of the patch and increased in proportion to the dose (1 to 10 mg). In order to

achieve 4 stable serum fentanyl level, once daily application of HFT-290 should be preferable to once-every-
three-days application.

Key words : HFT-290 ; fentanyl citrates transdermal patch ; cancer pain ; pharmacokinetic characteristics |

dosage regimens
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USBRBIU S mg B3 7TH88 B TH -T2 BE
1% 2 mg BEAT 157.447.3cm, 4 mg #A* 163.444.5cm
BLU8 mg AT 161.849.3cm THo 7. KEIX
2 mg BHT 53.8+15.9kg, 4 mg FFH*55.9+6.2kg B X
8 mg BEAT55.8111.1kg ThHo 120

HET-200 2, 4 B L8 mg % 72 B BB BE
Lk X, MR 72y o VBERERPIZER
L, 24~30 Bef (hofll) CREREICEL LK
BIFIBIME R I PR 3238 B TR Lz, 2B,
Bt o MmiEd 7 o > ¥ VBB L THNES
fﬁﬁggé iz {[21 2 )n %ffﬁﬁ&:i&&“}”% Cmax ;i%h
R 367, 571 B LU 1049pg/mL, AUCs-=ii£
2130695, 51195 B X U0 72278pg - hr/mL TH -
726 Con BLUFAUCs-»& b ICHEIZIE L -TEI

—136—



342 (30)

{pg/mL}

1100

Kﬁsﬂ()~

SZ: //M

R TA NG VRN

~@-2mg {n=6)
& 4g (n=8)

xxxxxxxxxxxxxx

0 2
simrs

B Bt OBR

B MEP 7 ey ViREES CEOHME+ERREE. 4 mgBI

26 B LR, n="7)

F2 MBERTY )

VIREEDIRIBRE S F A~ 5

-~ Comn timax AUCr-= | HEERD ti
{pg/mL) {(hr) {pg - hr/mL)} {tr)
2 mg # FHE 349 20.1 15614 27.09
{n=6) EREE 9% 6.1 5959 14,14
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Bt 2 mg #41160.5110.2cm, 4 mg B 160.2+
8.8cm, HEI 2 mg B4 56.3+12.9ke, 4 mg FA
46.5::5.0kg TH o 725

HFT-200 2 BLTF4mg 2 1 H1ME, 10 BHEE
BRI LABOMBER 7 2 vy S VIBEEEM 5 BE
(120 B5R8) TIRZ—Tisho/ (M4). o M
BH7y o VvBREHBICEAILTCEILTS

WIRER26%5% (5 ) 2010
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Y, AUCzs-mp i3 F N 19961 B X UF 34102pg - he/
mL, AUCss-u0 iZFNFH 56761 B &L U8 101253pg -
hr/mL T& Y, BHRICEFALTHRLL, £22, #
BB L ZFRFNIIBLUBIEBHTHY,
HERCIOTFRABOEERLL (Rd).

T/, EROEREIS BEAY (PHELERRE
) & Coo (BREEFORMEROMEFE 722 ¥
ZOVIREE) /Co (RDEIBEAHER 24 BEMOMIIE R T 5 > 8
SOV XhEHBLESA, 2 mg BIE3.241.2,
4mg BIX 27511 Cholr (EE).
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{%)

50
—— T VI

20 L —k—pKBAL 7 x v P b
—w— KL VT F 2N
—— I T x Y
..O X

2 30 RE

- = .
0 24 48 72 9% 120 144 168(hr)
B A BRARTR OB
3 2mgBO7 2y ovBLIOREYL O PEREBOVH R
R (n=6, B~ NVyus¥—BRHEE)

{pg/mL}
2600

-#-2mg (0=7)
T ~&-4mg (n=5)

o | T

RS w v w BB

0 24 48 72 96 120 144 188 192 216 240 264 288 312 336 360 (hr)
it T RREERS Qe LB

4 w7y S VIBERE CPHE+EEEE 2mg oA 312 BHI
n=5 360 EEMin=6)

Ty 2B L UERBER ORI VTRO HTRPHHEBBOREERBIZELTCWALE
FEL LIV EEER O ~24 Bl A5 120~144 B Zbhil: (®5).
T TR S 5, B BEBRR 120~ BRPERBYI / VI Iy THY, T/,
144 B¢FE & BEAHIGHE 216~240 BB O IR P R B BTNy — BB p- KB T2y =
CHEELERR L, BYRGR 120~144 BRI O MOBEREIE B- Ny U ¥ — VBT S

RiRERE 26%5% (5R) 2010
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F£4 MERT7cr I NVBEFEOEREEAS X —-F

AUCrns- 20 AUCks-me | FIBERD ti1e
{pg-hr/mL} | {pg-he/ml} (hr)
2mg ¥ FHE 149061 56761 3131
(n=7) R 9222 22615 9.78
4mg B Pl 34102 101253 25.73
{n=5) BiRs 14409 34943 7.00

#®5 1HI1H 10 HEREA RIS L ) 8l L RBRRE

345(33)

2mg ¥ (=7 dmg ¥ (n=5)
Ca Caun Cas Can
{pg/mL} {pg/mL) RIRFR (pg/mL)} {pg/mL} RBED
FEE 277 864 3.2 579 1506 2.9
EiEs &7 448 1.2 278 581 1.1
(%
50
i F T F W
—h— p KB 2 v & =
40 e KEBL I VT 2 v H =
e f TV H N
X 30 e $E
]
H
20
10 F
0

O-24hr

120-144hr

PRI RT

5 2mgBO7 =y 2B LUREYOFHXMPEEE b=
7, 8-V Nz 128 ERER)

e

216-240hr

{Bo T el e, pkBIL7 » ¥ ¥ =il
EERELTRPIZERENEbDEZEZ bR
Tav VB RS LRBYORTEEER L
BiohBILTHEML, 4 RPREMOEEILE
Bl bbb TRIZ-ETHoT d s, KEL
BT LRE Y — BB L W BT —
ETHIEZEZ LN,

BRIRER 26 %55 (5 H) 2010

4. ENEZDSOPIEBARER (B148)

FOBREMRITSLENL 7B Th o7z, HHO
PRERIZBBMEA 60 B, A48 B, SEROFHMEL
EREEIT 63.4112.1 8, FEIZ 159.8+8.9cm, fF
F ¥ 51.5410.3kg TH o7,

HFT-290 1 ~8mg % 1 A 1, 9HMEMEH
Ll )k, fughy vy VBERThoRE
CBVTHMNHRIE (2R DERTRIz—E
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Thot: (H6).

$ 7> BERMERIC HET-200 % 3 HEUL LR —
HE (1~10mg) THHLAZBEZIARELT,
[ — B 8 BRI oD R BT BRI BT A RIBE RO
Mgy vy 2 VBEEHWC, WEP 725
ZVBEOBELAROBE * Power EFNVIZL
Doz (y=a- X% BT, MHEEREGEORE
# logly) =a+8-log(x) XV EBEHKEReB &
PREHELL). .

FOER HRBRBERIXL1.03THY, i £
D GHRAEWX ML 0.89~1.17 2 1 EEATVWEZ
Eh, HFT-200 EEMABOEERBICBITA
P 7oy ¥ 2 ViBEIRER (1 ~10mg) i
BLTEmMT A LRSI (B7).

5. BMEEEs L URNERHER (B148)

sy EhEE AT T SR L 25 61 (H1 32110 81,
HIEASHBLUDIBNTH) Thol. M5
OWFRIZEEA 14 P (H1BEM6F, HIBH 44
BLUDIBR4H), 116 (H1 X480
HIBA4 MBI D3RSI, EHOFHEL
HERR(E S H] B0554.626.8 5%, H3 BAY55.548.2
EBHLUDIBEN56.9564 R THo/z. FRITH]

{pg/mL)

BEA% 162.645.6cm, H3 A% 162.84+10.5cm, D3 #
A5 161.1410.3cm, HEIE HI ##4555.9::11.6kg, H3
BT 524+11.7kg, D3 BEAT49.749.6kg Th o 720

H1#, H3BBIUDIBOMFF 7y =)V
BEOERNY - EIEHTELY, HIRTR
B4 06 B LB O £ F M IC B W TIZIZ—E
OMEF7 2y 7y 2 VBETHEL TN
L, H3ECRES D B2 24 B2 5 72 M)
T4 BT A EE %R Lz, D3 BEOmER
Ty VBB HIBIOEB LT, £,
D3BOMBR 72>y ZVBED H3 B L BRI
BED B2 24 B> o 72 BRI TRRERTT
%@fﬁ}%d\ u?:. (m 8 }o

AUCiu-215 13 H1 BFA% 48681.6pg - hr/mL, H3#
A% 26524.5pg - hr/mL, D3 ¥4%39226.0pg - hr/mL
Thotz (F6),

FAOBMPORER L B L ARIERE
H1BA$63.1+19.4%, HI3EA77.5210.6%B LT
D3 B2 62.3£103% Ch o 72s

6. MEAEMESE, S OFEME & REKGHER

DEMED 8
HEIEEGTER 2 RERABOREPEBROLEEL, B

5000
—o— 1mg (n=18)
4500 &~ 2mg (n=29)

FEEY LY\ R BB
{g
¥

-m- 4mg (n=2)
~#- Gmg (n=2)

il

i ¢__~..-4—— ~—;—

48 72 96 120

144 168 192 216

240 ()

SR RRIGR OB

e MFR7xryoVBEER (FHE+BRES 1mgBoRZBLT
216 BHAiZ n=17, 2mg B0 44 BHEDEE n=28 6mg O 1208

MU n=1)

WMIREHE26%55 (5H) 2010
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{pg/mL} [logly)
4
L ]
» »
3 *
m 35 : :
i . i I
7 » H t H
o 8 | »
v o3+ $ '
5: ¥ .
}; ' . »
i i * "
E o5 1 :
H : :
' L]
2 i 3 i 1 e
0 0.2 04 0.6 0.8 1 1.2 (mg) Hogix)]
BE
7 HEEAMORE
{pg/ml)
1500
: 1;132% D3FFOR Y BARS —o— HI# (n=10)
(HIBEUh St 8 2) & {38 (n=8§)
it | | % D38 (n=7)
% o0 |
7
X
w
y o
;I-/ L T
4 500 i
B
0 xxxxxx 3 ] i i donnd, 1 e ok
72 95 180 144 168 192 216 240 (hr)
BT BB IA R O iR

8 BOMETT Ly VREER (PHECRRERES D3R4

LR, n=6)

BRSO FH SN BMEFR 72 v 7 Z Vg
(BhegbeEILIsYyial—Ya v ) LRE
BHBRORHEL OB L W fTolt b b, HE
BT R © O T HIME & BRI o SR8
LTaEh, BEBAROEMERES, L FHTELE
BThobEBEZOR (B9, 10).

MREE26%5% (5 H) 2010

I WHRBLUBER

HFT-200 4k, 7x» ¥ n 7 o BB ER
oL, BREAROMEEICENS 1 1 EEN
DREFRNERH & U CARBERASH I FIRL
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#F6 WO AUCH-us

AUCuq-6
(pg - hr/mL)
HIE (a=10 ;@:ﬁ zxii
PR >
g jﬁ} &2;@% 1?;293(.52

CIFEASERIC L YRR LAY, TR ORMP ORI

{pg/mL}
2000 .
] OB BB OB OB OB OB OB OB
O - - S S ¢ RS A S N N
s 2 a2 4 5 6 71 & 98 10
oo F@ B OB B B B B @ @8 @
i " & 8§ B B ® ©® © B B
W o1400 |
‘f’ (i e s ey e i s Ayt pl
7 1200 + -
X - ’ T e
¥ 1000 b T g i
g 800 o é &
v l ]
® 600 - i
LS
400+ L/ |
200 .l/‘/ \\N. ;
0 ‘, s L £ £ ) : ; i i i . . \‘:"““m»l..__h ,’
0 74 48 72 96 120 144 188 102 216 240 264 288 312 336 360(hr)

SRR OB

o WHBEMKRSHBENE 2me n=7)

A EMERRIURHELHRBENE (B 2mg n=10)
B e APLOE G E BEEEE (2mg, n=29)

e DARET M S BB 5 ORI SFHE (2mg, n=6)

H9o 24BEBEEESRBRISONET 7o VBRETHMES 1E 1E, 10 HHMK
ISR OGS Y 2 v & 2 VBEEREO RS (EHEE OV TIFYME -+
B2 S 1 1T - R E, BV e A S S OW BB 144 MR,

n=28)

PRy AY A SOMETH B, HET-200D 1
H 1 EE R SmEEE ORI A, BRI
FgEoREErRETLILFHAELT 181
BT L 3 HIC 1 EEMEO 2HEILDWTERB X
HBBTRBREER L

HET-200 2B L Pdmg % 24 R BEEREMA L
FXx iR vy VBEIRBRPICLEAL,
24 B TREEIEREIEL S, MESHEREERE

OB THEE L. JOKEREPS, HFT-290
B BOmMER 7 2 2 S ViBEREHE FR Y A
Pt o BRI ERT A0, REBROET
FFLWEELZORE, T, CaxBLTAUGH«
BHECEALTHENL, tea BLURBRD tin
BWThOBRTLRERERBO Lo

FHBHROBRRRETA T2 VI N2 VR
HEEASERLUBRIRZH0~T0%THY, £

WRER 26 % 5% (5H) 2010
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1200

1000 Beft 1 BB

L 3

BN 2EE

Mi3EE

4
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A 4
-

W E e Vs R
_(

120 144 188 192 218

240 ()

S R RO R

o RYEES L UKHERNRBRENE (B8, 20g n=8)
— 7RI M E RS ERY S ORERSFAE (2mg n=7

F10 72EEBEEMMNRRILOMBT 7y o VBETMELIHILIE, 98
MERELEREOMERY » v S VBEERNEo LR (EIEC>VTIRRF

HiEL R RE)

DEFEE (BCV) b 0%HBEThHo T bhb,
FRL-EWHHREEETAIERCHLLELLN
7ro ¥7:, FBHOBARIERETLE LI N
pryBEEN OB L ARINEOTEMARE, ¥
BB B 5 AUCe--DEENRE (40~50%)
I HAUNRWEEERRLTWe, 7y bidE
WwIFIB O CYP3A4 1D X Y RBERAHY v M iF
o Bt H CYP3AL EBOTEMRSIZ 53%, 4
HENBE~OHEBROSEY )T I v AQKEEHR
Bii 43%TH P, HFT-200 Bi 0 EMEH S
NG A= OEHEBEREL BRI &
5, HFT-290 B o RyHBOREHERLE
AT EOFRBRICETETIODEELONR
s

HFT-290 % 1 H 1 BIREES L RomEF 7
vEOVIBER, MA®BIH (W28E) ~5H
(% 120 BERD) TIER—E e ol /0, MR
JHMBOEERBIBITA2MER 722 ViR
Bt 1l ~10mg OHEEOWBECHAI L THENL TS
b, TOBROHBEICBWTELOEDEIREF R
énf:o

HREE 26855 (5 H) 2010
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HFT-290 % RN Lo & S O RHRMEERD 1
OFHE 30 B (B/ME 17 M~ RAELS
B Thb, BEERMROBBEERE L REL
BURBED LN d o, Bz, RERMREORE
BOBRPOBIFRL HE B U 2GR BLER
BORIEREHEETH - 2. 3612, BB K
BHOLFHEEINAMER 72y VBE (BhE
bEERLIBYIalb—Y 3 V) L REMARO
FERMEILEULTE Y, REMABOIEF T v
7 = VIR T M E R R B EE S S TR R
HPEThHo e BLLON, THDH, HFT-290
1 {1 HOFERMMcBWT, P75
VEBEICERERBRD LRV LSRR SN,

% 7=, HFT-200 REMERO 72 v 7 2B X
UCEARBEDORMERECE LT, RPEREDE/
VT 2y FZWThHY, pKBRILT7 = ¥ 5 = ViR
g LTRGBS OEF L LR,
Ty y o AB LIRS OR TR
BIzRAILTHIIL, 7, RepRBWoERITHE
B, BAEH 2L TIRIE-BTho ol &P
b, BREEMCBVTHRBICKE 2ERIR ],
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—ETHEEEL LRI

%, HFT-200 (2, 4 BLU 8 mg) % 72 B
HMERA L e &, fiER 7o vy ZVIREE 24~
30 BERE (o) TESICEL, M AW
bbb P T AR b i, RAESIBERO R
R 27~38 B TH D, U BRMBENEEERED
WL AR L Con BL U AUGH-& b IZH
Br B L THIL, F72 tee B L URHHBERD
ti W TNROBHEBTHRELEBERDLNE P
72 HFT-290 % 72 BeRESM L7z &, B om
Wy x v ¥ SVIBECH L THANEBPRES L
. EOnPRED HRNEBIBERRO 7 =¥
SOV TR e T & Y T T o R RIE
BEIBOTLIREENATVEY, ERECEHR
pHE PRENEHTAHI LOREINTBYY,
SEMEIEERG 7 B PVARYC R & R B RS
e BT A HAZEYHES LTy 2RO RR
ENTVWBES, 7oy Ve BEERS LIS,
IR AP ERE O BB TINS5 2 LA
SNTEH?D, Fh, 7xry o ViECHRETR
WrxhpILdE2EE SEBDLNMES
Fzy ¥ VBEOBREERRINL R ELHED
BHIC L D E LT ATRESEBE SN,

Rt one, 7xvv o, EREYB X
CERLORBORTREREBZARICLILTE
1 P-ETH ol bt, KRBy —rHHEECL
h BB ThEEEL LN, 2, RFD
ERBYIE /N T2 NTHY, prKBRET
vE Vs G L LTRPIRERtEATEY, K
LS O MR IR 24 B LT BS & ER OB &R
LTz,

HFT-290 % 72 BR BT L7z & Z OFBERO
B BETAS T I oV T BERNOE
WL RIS 70~80%Th Y, ARIZLLT
VETEIRREECdH o 72o 24 Bl B A RS R O BIUR
R B0~T0% THoTro baEX DL, BdE2A
BRI DAL 5 ORI b ¥ TH D, MR
24 BERCHEED S OB RHUTIZIERT LTV A
O EHEEN, JOZEE 2 RMETROM
W7y ZOVIREEAEE R 24 BRI LURICETT
PRLATWwALAZEED—HLTWwEEEZLR
Ba

HET-290 # 3 Hic 1 BIREREM LRSS, B
Dz %24 BM S T2 BB TIER T = v
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Yo VEBENMETTAEASALONL, T2, T2
BHMAEREA RS TSNS MER T2 V7 =
VBE (Bhabd¥BEllsyialb—Ya vl
ET2EMBEEBAROENEIZ L -BLTYS
AR SR, EEENTBOHBEOHFOE
TR L DER LRI B ORI L H
BECTHo I Edh, REBRIC LS EDEREY
R EAE VLD EE L LR,

BAED Y —0S— ¥ L FO 7 2 v & = VEEERIL
HMA (7xvFonkLT25mg #38IK1HE
B L7z 2o 7 « v ¥ = VBB HFT-290
(7xvpo Vo rzvBEL L T2mg) ¥1H1E
AL AT 7 =2 v ¥ S VIBEBICESLT
Wite TOREEDS, HFT-200 EEF O 2 ¥
4 TDT 2y = VERERIERE & FREOR
BHENEFCEALDEEL LN,

PLEnEERL s, RELMEP 7 2y = Vilk
ErBALWHBAPLIEHPT-200% 381 H
BT AL04 1B LENBFORECTS I &%
FLWEEZ bill. T, B O ORIERIEE
¢, HFT-200 o EERF BV TER 72V %
SVEELEEERA SRR Po i b L, BEF
LEEIREEE L RLTVALDEEL LN, B
AKKRRE RS LE L2 HRET-200 ORBEESE T4
JUBKETHERBIIBWTLIH I BEETER
e REUIHRIRTVA I LW HFT-
200 i MEORBISIE DI B AR HE L R
WTE WEBE2BTL), ®BLAEE2 Y b
UL EBLIEHTCELH LW Iy rzn
VERESARERINEBM L 2 A SRS

o
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