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R ¥ OB & @ % T
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Pharmacokinetic Studies of Flunitrazepam
in Healthy Male Japanese Subjects

Hideo FUKAZAWA*  Hiroko ICHISHITA*  Masako HONDA*
' and Hirotoshi SHIMIZU*

* Department of Biochemistry, Nippon Roche Research Center

Blood level profiles of flunitrazepam and its N-desmethyl-metabolite were in-

~ vestigated after single and multiple administrations of flunitrazepam to groups of

5 healthy male adult volunteers. Urinary excretion of somie major metabolites of
flunitrazepam was also examined following oral doses of a single 4 mg.

Following the oral administration, the absorption of flunitrazepam was fairly
rapid . the peak times were attained within 1~2 hr with peak levels of 9.6~16.0
ng/ml for 2'mg dose and 20. 6~30 3ng/ml for 4 mg dose. The drug t:hen disappear-
ed from the blood biphasically. The rate of disappearance was mdependent of the
doses, while the AUC for the unaltered drug.-was dose—related Blood levels
of N-desmethyl flunitrazepam were always lower than those of the unal-
tered drug. 7-Amino-flunitrazepam . and 3- -hydroxy-flunitrazepam were major
urinary metabolites, comprising about 99 and 5% of the dose, respectively, in the
initial 72-hr urine. During repeated administration of the drug at a Eiaily' oral dose
of ng, the blood level proflles showed gradual elevation during the flrst few
days, and then the steady—state was attained within 3~5 days.

After i.v. injection of 2 mg, flunitrazepam was ehmmated from the bIood tri-
phasically. The mean AUC for the unaltered drug obtained after the 1. v. mJectxon
was about twice as much as that obtained after the oral adrmmstratlon of the
identical dose. , o ) S

Key Words : Flunitrazepam, Human pharmacokinetics, AUC, Urinary excre-

tion
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7-Nitro-5-(2-fluorophenyl)-1, 3-dihydro-1-
methyl-(2H)-1, 4 -benzodiazepin—2-one (fluni-

" trazepam) i1, Fig.1 wRL7-#E%HT5 14

-benzodiazepine ROEH TH 5. Flunitraze-
pam |3fh @ 1,4-benzodiazepine _IEHy L A,
IR, HiR%E, B FERASFOXEENY
RL, BRAEERE@ED S IOHFERD B X
O ARBEE @RI L LHERSh L5

BACciEice Fickit 5 flunitrazepam. o .

HREE, RAOREY oS BREY, SERA
t@éﬁﬂ%$m%?aﬁﬁwmﬁﬁbhrma
BARCEWTRAER v 2 @R X U= — ¥ 168
X DFEBRIED SR TE D, SEEE 5,
FRAHEREE & 6 DIERE AR (B
DOEE T I TERE X h KR THERR c&Rm -
BRI hickimonT, w3 Lo EM
- OMFERE, ¥ X URPHECOVTREZM L
7=, Z#ETR, FEYOSHEIREERFLI, F

Reduction

Flunitrazepam - »

<
. = A, 8’6 .
3-Hydraoxy|-lation _ yi
- . ?,'q’ ¥
. (i‘.H3 0
o S
O:N —N

3-Hydroxy-fl un]trazepam

O-Glucuronide

EAP:BQT%E%&@?‘—&;mkt%?ﬁ?f%%itat_
EEFHE
1. HExR
BRE IRERAS T 17 600T, T OFR, 5E,

&t Table 1 KR0S TH 2. BREIL, &

RRPRE L L TAEY L Ebh A EEEYHE T
pEXMBTRAL, 2LKEERE (B2,
iR v, FofMEBEREE ) OERE»LER
CHEr R hicETH B ChboBREAIFRRD
BpY, Fik, o hBard LaWBIEB, %
DMMAIEEIEIC ST, B b UH+HHRHE v
BERLLS 2T, BEELCY HAEECEL
L. &8EE11, ARBHG—BE X b
DRBRE, X HIRRINA R X USRS G
X7 3 — AR, WO — b — & ORIBERE
OEIUIZEEL L, AFIIA— 0 3 O R ER X ¥,
2. WERH : ,_'
o588 flunitrazepam #8ge (14

2m&E$ﬂVn%ﬁI%ﬂﬁH&ﬁ%ﬁ&#ﬁ

: g —N-Glucuronide

7-Amino-flunitrazepam

N- Desmefthyl_-ﬂunit razepam

Fig. 1 Metabolic pathways of flunitrazepam in man.
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Table 1 Physical Characteristics of Volunteers

’ Single dose Multiple dose
Subject | Age Hight Weight : : - 2 mg, p.o. -
: . (cm) (kg) |2mg, p.o.|2mg, i.v.|4mg, p.o.| for 7days -
T 8. 28 168 60 .
M.Y. 32 - 170 53 *
T.T. 28 174 62 «
. K.U. 29 180 67 »
M.T. 30 172 68 .
.K.U. 22 172 | 62 #
T.H. 24 165 70 . .
CK.M. 22 173 58 .
'K.U. 22 165 56 »
K.H. 24 180 70 .
J.C. | 24 175 65 . .
F.O. | 28 164 - 62 . 3
T.Y. | 28 170 B2 ¥
. TAO: | 27 170 61 .
K.Y."| 28 167 68 % "
Y.T. 31 161 58 .
T.J. 33 178 72 . &

B, 7Y IARK (17 vs sk 2mg 2ml
AMA muaR X DHE) REALL

3. MRSk CIRM, R
i) REBIRASS R

S ROBEREVERENEL DVERE L, BE

o BERERAREE 1T - 7ok, 3l 10 RF~10 K 30
5}&;-2 mg 2ml) o flunirtrazepam s 1mg
DEEE CREIRA S L. BRiini# 5 ml 277
EORFMIC~ ) VOB L CEHNBEXAWTT-
o M, 5 2hr B FcoFmBRER L b,
3hr B LI IR L 01T - 7o 54 2 hr (38
BEYELL. ' :
i) BEREOFSHRER

_mzmﬁﬁﬁ&zﬁmﬁﬁlﬁ@5gmﬁg
mg (2mg g% 162), fiio 185 ficik 4mg (2

mg gk 2488) %, FRi10F~10 K 30 51 150

ml OFKIK &L U, £HERE 3, BT

WL DHEE 2hr HoRIK TR CHAREL
e BRI ER 5 ml B~ Y VLEE L e
TRWT, IR X b T L. 4mg BEROH

BEIOWTIL EHmLRl 24hr, 5K 0

~12, 12~24, 24~48, 48~T72 hr K>tz CTHHE

EBRLA. SOEOREYTELIE, o8

W 10 mD) P ERE v (PEO A= #ET)
B LT, o clERELR.

i) 10 1E7ESEEORERR
SZADOEBRE T 2mg Cmgfx 18 %, 7

B b 1 B 1 EFHE 85 30 5~ I BRICEK

ik 150 ml b fRA X . M35 1,
3, 5FXV7 HHOREEN, HFE1XIV2
hr $101T - 7. Bl 5 T2 12, 36, 60 hr #icEk
m'&‘ﬁ - 1.
4. MARZEYRE ORIE

- Flunitrazepam ﬁ%—@:@ ARz, RKE{L
flunitrazepam [tz Fig. 1 iR Uiz 3 fEOfUH
MOGEIRD LR TERY, FORNT 7T-amino-
flunitrazepam s X o¢ N—dpsmethyl——ﬂunitraze—
pam HAERBY L\ bR T 59, B4 llifx
Zr{k, flunitrazepam % X 7 N-desmethyl-fluni-

trazepam BEE %, de Silva LoFEMCETD -
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FKEPINET, FRInTLIT74 =KL
i 1 O ‘

17 4 o TR 34T ¥ THRERFT LIS XK
Emwse 2ml w, REPEELLT 25 ng o
clonazepam (501 o acetone-hexane, 1 : 4R

Ay B 2 in x, 1.0M + v EgETE (pH 9.0)
5.0ml cpH % 9.0 cEMLLE, 10ml oy
X2 EhE L. *vEvEi 0.2M HEHE
fru¢A%ﬁn4NﬁE&4Nﬁ@®ﬁ%ﬁ

(95: 5) 5ml ¥inz, & HLOHEER, ~v
YvBRBELKE KEE 0ml oV E/T2

E%%L,wﬁmﬁ%Av&7&ﬁiim¢fﬁ'

TEp R L. KB IEERE, Pl 30 518
WEL. CO&EHT flunitrazepam, N-des-
methyl-flunitrazepam, 5 X ¢ clonazepam I
B IBKEI N, FhnFhsis+ % benzophe-
‘none (MANFB, ANFB % X &* ANCB)®4£3%
(Fig. 2). Bk B, R AokPTHEIL, 7= &
+ 52— 7N —iEREEAE T 6N NaOH K&

1,4-Benzod iazepi n-2-one

R1 Rz R3

CHz H F

Flunitrazepam

AT LB A0 L LR, TABIBLIE
benzophenone % 10ml D ~<v ¥ v T 2 BElHH
#, ~vEvBRERRMP CEREELL. &
Bl 34 E© —20°C TREL, FRIR<
S5z Elﬁﬁﬁt‘ 100yl o=vEVBERLY
D 2pl REA LK

HAsm= 7 T74—LEE GC-4CM #»
Arnw bty 7t BETHERBHE (°NL 10
mGi) OB LELDFEAL, #7 2ix1lm oy
FHRFSAHT A (RAEImMmM) 3%y =av
OV-225/Gas Chrom Q (60~80mesh, Applied
Science) #FIELi-b X HWI. #» 7 2RE
235°C , AR X ORI BEH0R BE 207 ki,
Fr ) 7HAREMESERyALAY, HER
100 ml/min & L7 o4 T T, MANFB,
ANFB Y17 ANCB of#RREIThIh
12.0, 15.5 % X O 25.8 min T, MIERE BEROH

BrIzeBRHEEY—27 @b bhirhoi £
HA7wvwt 7T anbold flunitrazepam

Benzophenone

100(':

: - MANFB
CHz OH F 3-Hydroxy-flunitrazepam '
H H F - N-Desmethyl-finitrazepam ANFB
H H cCI Clonazepam 'ANCB

Fig. 2 Hydrolytic ring-cleavage of flunitrazepam and its related compounds.
MANEFB : 2-Methylamino-5-nitro-2’—flurobenzophenone
ANFB : 2-Amino-5-nitro-2’ ~flurobenzophenone
ANCB : 2-Amino-5-nitro-2’~chlorobenzophenone

3 X U N-desmethyl-flunitrazepam DEREIL,

P b U dVERL Lo EERE fhik L O RIGIC L V1T -
r. ENEESRB IR Qml) wBEmEo flu-
nitrazepam (2.5~50 ng), N-desmethyl-flunitra-
zepam (2.5~10ng) & X URHERE L LT—ER
o clonazepam (25 ng) %0 %, REBE & RTRC
WMH, oW #HEIT flunitrazepam ¥ fc &
N-desmethyl-flunitrazpam BE b, T IT
MANFB % %\ i1 ANFB & ANCB ov— 2T
Hhx7 = v b LTIER LTz 2ml Yk Y
HAuicga, AFR#Er X 5 flunitrazepam s X
0 N—»desmethyl—ﬂunitrazepatn ORHB AL
Fnb L0ng/ml ¢, £AFEIFLELTOEIX
%2, flunitrazepam ¢ 79.61+3.8%, N-desme-

“thyl-flunitrazepam ¢ 78.6£0.4%, clonazepam '

©85.1£5.0%TH -7

5. RbfmmoER

b b cfth E ne flunitrazepam (ARG 28
ﬁ&%&bfﬁ¢«ﬁﬁéhﬁw sz flu-

" pitrazepam ORFHHMEETE ZROETDH
b, R 20 S B RS,
‘ trazepam OFEELED T IRVTod, KPR
B R PR 2

Loty fluni-

—v ORISR TT
SEME A Ly, EEREATHETD
%. 4&Eh3, flunitrazepam 4 mg BEEEnRER
RoORKEILOWT, & PRPERBEHTHD
7-amino—flunitrazepam, MANFB & X V- O

- AKFRETRR R CRER 1 3-hydroxy-flunitrazepam)

DERERT -1
- a) 7—Amino—flunitraiepam DEE .

R 7-amino-flunitrazepam (3FEMER, W *
RRAEY b EHTBREOERYT » . A
oL T OIETT - 7o, REHE 2 ml = 0.2
Mo v EEB e (pE. 9.0) 05ml i x TEAL
T ’é, 9 42 & ¢ methylenchloride-toluene
(993 1V/V) BAWT 3 M Lic. HiBza

bRERRTF T 100~200 41 X TRIE LI,

2B AHE s » ~ ik (Kiesel Gel 60 F254, Mer-
ck) k&ML 7 =~ Mii% ethylenchloride-
methanol-conc. NH,OH (90:10: 1) OEE®

B PR 3: R Eh g
7-amino—-flunitrazepam % 0.01 N HCl-metha- '
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CREL . 7-Amino—flunitrazepam Ofz B :F

B J2B8 L7 7-amino-flunitrazepam: DEIEM

oS BIES (RE=0.6) X hREFREL, Lo
Y AEID

nol (1 :4) BA¥K Cml X 2@E) THEL,

ﬁﬁﬁﬁ*fﬂwﬁ%ﬁﬁhﬂﬁmlifﬁﬁL
7o, BHRWEIA A VAR R AV TERI 0.9 ml
» L7, L0M v vEES (pH. 7.0) 0.1ml %
Mm% TERAL, 50 ul @ Fluram® FR(T &Y
7 0.04%® fluorescamine Faio) A TR (A

Ba L. RIGHIE AR K ES (204 R

) & F L, BEER 410 nm, &JE&E 500 nm
CEBNAER T - . He T-amino-flunitraze-
pam ORE, ETRAE YBAEC L YIHES
L, RBARFAY v 2RKEMXTHHLI
% FERAROBE LRBOFETORE EREL
- BRI, Rtk 2 ml o 20% AcOH 80 ul %

“tnxT pH 40 XLZERT 24hr B LTI -

fo. AR, WBre~<t+r 7 74T
7-amino—flunitrazepam & E—® Rf fEZRL,
AR BRI L URRUSB O E D bh
2o BNFECILTASHEBIRD bR~
#-. 400 ng o T-amino-flunitrazepam K IiEdu%
HBR 2ml kinx B0 SHRERELT

DEURE L 70.7+1:2% (n=8) T, & HhicHlE

Eire T o oERK YAV TRE L. AERE
i I % T-amino—flunitrazepam o#H RREE (X 20
mmﬂﬁfébﬁﬁﬁoﬁﬁﬁm%Mmmﬁ@
*TRHbhic.

b) e MANFB #.X Ut% OB/KBRETER G 0 ‘

yish-3
MANFB %iﬁ%@@?ﬁﬁﬁﬁ%ﬁﬁi@ 1'of~*2¢b
2 3-hydroxy-flunitrazepam %, i flunitra-

zepam DERBLELTHAZ BT M7
7 4 —HER XD SER LT SmHydroxy'—quni-

trazepam- 3 FOKE A H+ O-glucuronide & L
-, MANFB % N-glucuronide & LT FRepic B
WRpBV 0T, ETHRARLERAR TSR
%1, R 1ml ik 02M B B &2 & % (pH 5.0
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1.2ml, ¥ X ©¢ g-glucuronidase/arylsulfatase,
(Boehringer) B®|w 20 p] #in%,38°C v 18hr
B (O-glucuronide) 3 X vkaAy (N-glucu-
ronide) Jnk 3B R AT - f=. AHEE, PIMEREL L
T clonazepam 25ng (50 u! © acetone-hexane
BAW, 14 &, L0M + v BHEHEK (pH
9.0) 5ml & &inx TRA LK, 10ml ovy
v 2EHEHE L. AvEVYBEREabE, BEX
Wb CRRBEE L, BEM 2 02 M EHE S - Y
o ax&Tr 4N HCI/AN H,S0,(95: 5 V/V) &
A% 5ml wHER L. Fo#ixmp flunitraze-
pam OBE L AR, ~v ¥ v ET
W, HAZR= NS 7 40— RIDGHERL L.
HA2w= 25 4L 0HOHEBZ, 3-hydroxy
~flunitrazepam % FA\~TYERL L 7 EEHEHiR L
TR X b T ot EXEHRIL, MEK 1ml
E4E o 3-hydroxy-flunitrazepam (50~300 ng)
-k XY UORMER L L T—F&D clonazepam (25

ng) RN L, KLtk L FRICHIE 2 ATE, BB

i~ 3-hydroxy-flunitrazepam BB, #Ehi-
MANFB » ANCB.ov—2EHBEHEZ7 R v b
LTfE L. B\ i S—hydroxy—flunitrazepafn
OBWEHE T, EEMBRIEREYRLE. R

S HES B L 2 EEHEY — 7 3Booh

¥, 1ml oRBEEYBI-HS, KERKRIC LA
BB R 260g/ml RTH -t

B R

1. BEOBIRAEER
5 Z0BERABFThth 2mg © fluni-
trazepam *BIRAHRE L, #HFHEOFKREL flu-
nitrazepam ¥ X 8 N-desmethyl-flunitrazepam
D IR EE % EREAY I JUSE L. (Table 2, 3 #s &
U Fig. 3) &4k, flunitrazepam o M-hEEL, 4
ZOBRETIMEDOBI R L, FHmHRE
3 3EM OB SRR L. FAObRE X DEH
L& o, 218 &@5% 30~45 min
¥ ) C# Bmin, & 245 @5k 1~4hr)
2hr, FhBof 3HTIIN 24hr TH-T 5
T 1R OB AE L TR EE 0L AR

- ml (P 343.1+89.9ng - hr/ml) chpEEE & |-
R TR 5B oMin F 17T LSEmssmn ba |

RE 0 58+ 4 %1 iE L e, Flunitrazepam & ik
P, SHBRECEICARL, L& 30
min~1hr 30 min EIERBICH - fo. HisRicih
ey 30 min f&1% 25.1+1.8 ng/ml, 2hr {&
i 17.54+2.7ng/ml-tH - 1. ' '
2. HERENOHSHER
WERABTESHTOK 2mg BX U 4mg
o flunitrazepam & N5 L, #EEOEXET(L
flunitrazepam Is X o N-desmethyl-flunitraze-
pam o i PREE BRI ICRIZE L /- (Table 2, 3
% XU Fig. 3). ZoR, 2 mg B SR ORBE T2

BEH 1~3hr k3T, BEOEID Tt
PUEEIRARAE & 7 - To. 4 mg 55 ORBRHE TRE |

54% 30 min~1hr ¥ b#54 2hr 30 min (B4
DI-HEE IR ¥ T, LAHMNELERRE
Lirotee X 0OH 4 ZIRS Tt o7028, 14 (F
O0) HEALFERIRLF 6hr IRz, -

MR EEE, 2mg HEBHOBBRE T

9.6~16.0 ng/ml (F# 11.5+1.2 ng/ml), 4 mg
LB onghEa T 20.6~30.3 ng/ml (F# 25.0+.
1.7ng/ml) ciREHEEOHMEFTL TV 7.
¥r5#% 48 hr B ¥ TokRZE{t flunitrazepam [
BE R g T (AUC) 13, 2mg HEFT
12 136.2~249.3 ng - hr/ml(FE# 184.6419.6 ng +
hr/ml), 4mg #5F Ci 202.1~695.5ng - hr/;

7= (Table 4). #E# 24 hr ¥ Tokz{l, fluni-
trazepam © AUC 2@ 0#5 03 0 X BIRFEHR
E0do Lt THETH L, BIEI196.6~144.9
ng » hr/ml (i 116.7410.6 ng » hr/mD) <% %
DK L, 3% 13 158.3~319.7ng « hr/ml (F3
232.2428.7ng » hr/ml) <, WZE Ol HRHE
HEEFIBE IR0 50% LB 2 hic (Table 4). &
Z°{t, flunitrazepam o IMAEEITIZIT2 HED
B R Ll 818 ESIhBELTTRA
X b 12hr ¥°) oFHEEH, 2mg &
E§t-c 6.8+06hr, 4mg FERTIX 62413 hr |
T, WEBT Y AEBIRD bR T 2
HoOE Bz oW TIRIEAR A 7, BRIt

Table 2 ‘Blood Levels of F]unitraze;;am after its Oral and Infravenous Administration to Healthy Human Subjects (ng/ml Blood)

Time after administration
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Table 3 Blood Levels of N-Desmethyl Flunitr'azapain after Flunitrazepam Oral and Intravenous Administration to Healthy Human

Subj !ects (ng/ml Blood)

Time after administration
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Fluni'tr'azep_am:, blood level (ng/ml)
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-o—

2 mg Flunitrazepam, p.oO-

- 2 fng Flunitrazepam, i.v..

<~ 4 mg Flunitrazepam, p.O.
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02468
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48

72

- Fig. 3 Mean blood level profiles of flunitrazepam follwing its single oral and intra-

venous administration to groups of healthy male subjects.

" Data represent the average of 5 subjects, except for the data in parentheses, for which
the average of 4 subjects were employed. The vertical line indicates S. E. M.,

Table 4 Effects of Dose and Route of Administration on the Peak Blood L

evel and AUC

Dose Subiect " peak level peak level/dose AUC, 0-24hr AUC/dose ™
(mg) 1 ng/ml ng/r_nl/rng ng-hr/ml ng-hr/ml/mg
T.S 9.8 4.9 9.6 (136.2) - 48.3 ( 68.1)
- M.Y 10.1 5.1 103.5 (175.5) 51.8 ( 87.8)
2 gy 11.8 5.9 144.9 (249.3) 72.5 (124.7)
p.o. K.U 9.6 4.8 98.2 (159.4) 47.6 ( 79.7)
“M.T 16.0 8.0 '140.2 (202.6) 70.1 (101.3)
s 116.7+10.6 58.145.5
Mean:i:SE 11.5+1.2 5.7+0.6 (184.6+ 19.5) (92_3:}:9_7)
~ KU, 65.9 33.0: . 158.3 77.7
T.H. 38.4 . 19.2 181.7 95.9
2 K.M. 49.7 24.9 267.3 133.7
iv. H.U. 47.3 23.7 319.7 159.9
K.H. 36.3 18.2 227.2 - 113.6
Mean£SE. | . 47.5%5.3 23.8+2.6 232.8+28.3 116.2+14.3
oG 30.3 7.6 431.6 (695.5) 107.9 (173.9)
F.O: - 21.8 5.5 189.9 (248.7) 47.5 ( 62.2)
4 T 26.1 6.5 238.2 (314.9) 59.6 ( 78.7)
p.o T.0., 20.6 5.2 - 151.1 (202.1) 37.8 ( 50.5)
K.Y. 26.1 6.5 190.3 (253.9) - 47.6 ( 63.5)
. s : - 240.2+49.8 60.1+12.3
MeantS.E. | 25.0£1.7 6.31£0.4 (343 1£89.9)

(85.8+22.5)

Data are taken from Table 2
« Values in parentheses were determined for 0~48 hr interval.
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Table 5 Urinary Excretion of 7-Amino-flunitrazepam after a Single Oral Administration -
of 4mg Flunitrazepam to 5 Healthy Male Human Subjects '

¥, Fo. | T.vy. | T.o. K.Y.

P ._j MeantS.E.
[2) o, o, o, B o
) | ne | foe| #8 | atae| 48 | dc Z Z 2

dose | #& | dose| HE |dose| #E dose

i legs |1.72°
E 0-12 | 52.9| 1,32| 64.7| 1.62| 96.8| 2.42|108.1] 2.70| 21.5| 0.5| }'ig 5| 30 39
o8 | 22| 715 1.79| 86.8( 2.16| %6.9| 2.4 78.3| 1.95| 65.2 el BT | ho
S5 | 24-48 65.2 1.63
53 . :
g8 |, ., |8| 082 610] 1:52) 46.7) 1.17)113.0) 2263 | 1a| g, | Sy
g5 13.9| 0.35| 31.0{ 0 2.0 10.73
32 9| o. 0| 0.78| 27.4| 0.68| 18.9) 0.47 53.8 1.35| To79 | Y017
o ’ '
2§ | Total [171.1| 4.28|243.5| 6.08|267.8| 6.70|318.3| 7.95|213.3| 5.33| 2*2.8 1§07
] Y 20.9 | 0.53
§ o-12 | 42.8] 1.07| 3.2| 0.08 36.0| 0.9i| 15.5 0.38| 7.1| 0.18] To75 | Ko a0
B _
-3 IR N T S iy of _ 4.9 |1.02
§ 12 19.9| 0.50| 7 _5 1.79| 29.7| 0.74| 62.6 1_5:7 20._6 0.5_2 +10.9| +0.27
5 | 448 | 10.2! 0.25| 66.3| 1.67| 18.1| 0.45] 8.4| 0.2t} 34.0]-0.85] Z7:4 _| 0.5
£ ) 4] o. .ol o.
8 9 | 48- 9.4 0.23| 9.4/ 0.2 9| 0.54 : :
?:_s‘ﬂg §72 0? . 3| 21.9) 0.54| 5.5 013 18.8| 0.46 +3.1 | £0.08
2 _ _ ) :
S & | Total | 82.3| 2.05(150.4| 3.77|105.7 2.64| 92.0| 2.30| 80.5| Z.01| }P3;2 | 250

.:i: 12.9| £0.32

0-12 | 95.7| 2:40| 67.9| 1.70)132
12-24 | 91.5! 2.28/158.3| 3.95|126.

24-48 | 42.9| 1.07127.4| 3.19| 64

Total 7-amino-
flunitrazepam -

| 48-72 23.3] 0.58 _4Q.4 1.00| 49.

.8| 1.61{121.4| 3.04|106.7| 2.67

2| 1.24| 24.4| 0.61| 72.6| 1.82

7| 3.32123.5| 3.08| 28.6{ 0.72| 87 | %%

+19.0} £0.32

6| 3.17|140.8| 3.52| 85.9] 2.14| 120:6 |3.01

+14.0| £0.35

92.6 | 2.32
| £16.6 | £0.42

42.0 1.05
+9.1 | +£0.23

Total |253.4| 6.33|394.0] 9.84|373.3| 9.34|410.1(10.26|293.8|- 7.35 344.9 - 8.62

+30.4| £0.76

Results were expressed in terms of g flunitrazepam equivalent.

KB EWTEILD T
N-Desmethyl-flunitrazepam o il P #REE 12,

A ﬁé%ﬂ: flunitrazepam oM X b e

¢, 2mg BERE IS 2~4hr B> hiybses
48hr B ¥ TIRIEF—ET, 2~3ng/ml TH- 7.

dmg HEBH TS5 B2 AOPRE T, N-des
_ methyl-flunitrazepam 130 3 % DR B

Ll {, FoBERE K 2ng/ml LT
T, Br5 % 48 hr BLRERIBRR LT TS > 7o
fho 3 BOBEHE T, ®EH% 4hr B (28) &

2y 12hr B(14)* <, N-desmethyl-fluni-

trazepam DEEREATCERL, %@&m#m
L@J LehltEdERLI.

Flunitrazepam 4 mg HER e 72hr ¥ <O
Rizout, KRB oBEiRE - JlE Ui (Table
5, 6). 7-Amino~flunitrazepam & L Ti¥, HHFH

2hr B¥ CRBEEO5.310. 7% BHE X 1
7=, 24hr BLIRE 72hr ¥ CHEEGEEIEA LI
A%, 72hr ¥ CicHEED 8.610.8%BHES
fo. fiAG LIFREHORIAE WThORAT

s, BEESHA,
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Table 6 Urinary Excretion of 3-Hydroxy-Flunitrazepam and MANFB after a Single Oral
Administration of 4mg Flunitrazepam to Healthy Male Human Subjects ' '

. 3-Hydroxy-flunitrazepam+MANFB

Total (0-72hr)

Subject o-1zhr 12-24'hr 04-48hr 48-72hr
yg; 9 dose| pug |% dose ug | % dose jzg g dose| ug |% dose
I.G. 46.8 | 1.17 27.3| 0.68 26.4 | 0.66 87 | 0.22 | 109.2| 2.73
F.O. 136.9| 3.42 | 108.1| 2.70 55.2 | 1.38 | 26.9 | 0.67 | 327.1| 8.17
T.Y. 154.5| 3.86 53.6 | 1.34 47.5 1.19 | 26.2 | 0.66 281.8| 7.05
T.0. 68.3| 1.71 17.3| 0.44 | -22.1 | 0.55 5.7 | 0.14 | 113.4| 2.84
K.Y.

21.2| 0.53 | 33.3| 0.84

35.7 0.89 24.8 0.62 115.0| 2.88

. 85.5 |2.14 |47.9 .|1.20
Mean+SE. | 335 | £0.64 | +16.2 | £0.40

189.3 | 4.73
$0.12 |£47.6 | £1.19

37 .4 0.93 18.5 0.46
+6.2 | £0.16 | £4.6

The sum “of non- conjugated and conjugated 3-hydroxy-flunitrazepam and of MANFB was
" assayed as MANFB and the results were presented in terms of pg equivalent of flunitrazepam.
MANFB : z—Methyl amino-5-nitro-2’ -fluorobenzophenone

R Y S #at'—ﬁf,%ﬁﬁi‘r&ﬁo&@ 70% ﬁiéﬁ?ﬂ%ﬂ & L
 TEHER A hi-. MANFB 8 X U D 7K FEETERE D
3=hydroxy-flunitrazepam I3, FEH% 24hr ¥ T
R 3.311.0%25, T2hr % TR ER

D 4.7+1.2%HBEl X vt
18 1A 7 BRSO asER
-5 ZOBERAATIC 2mg @ flunitrazepam

% 1H 1E 7 BRESEE o &Y LB oREL

-flumtrazepam 3¢ I 1t N-desmethyl-flunitraze-

pam o M- EER P ERAGICRIE L7 (Table 7,
Fig. 4). 22t flunitrazepam ORE MAERE

(Crnax) (xHEH-5E L Afk#S 1~2hr #ICE

B, BEE L Y AEHPOHEMLE XD OR
IGREDEE S & & idiey SHET S e, Cmax. i
541 B BoFHTik 102138 ng/ml ©&H >
7B Bt thEn 122+
1.9 ng/ml 3 X ¢ 129+3.90g/ml ¢, E1BED
fE X1 20~26% D REIHER KD i, EH3
HE, 58BE, 7HBoREEROKRE/ fluni-
trazepam .o fich ks (Cmin) 13, thEHFHT

. 5.6+19ng/ml, 6.2+15ng/ml XV 34+04

ng/ml ¢, KMEE n#broRs 24br BOfED
1.1~2.0 EofmiEr 2@ms bhik., Lhl, &
#¥ 3 B B LUK Cmax, Cmin sticizis =2 L, #
S AR ERRED bhithoTe. BER

#eyr b 60 hr i&k.ht, Fa 1k ﬂumtrazepam GDJI[I
chi s, 5 7B BOREED 5 ~23% P
#14%), BEHSEMOBEE D 34~81% (¥
#53%) * TET L. ' .

Ef¥3HE, 58H, 78BORFEMD N-
desmethyl-flunitrazepam DFgm-HEEL, #
B D5 o5 24hr $oOfED 1.4~2.55
¥ L7, LaL, 855 B BRI
B rAEB ORI ot 7 HEORKRS 60
hr % ik, M9 N-desmethyl-flunitrazepam /-3
B3, B H 5 E R OWE OF 50% rx CETL
= '

Z B

Flunitrazepam & REIRBICO\WT, HBAE
12, BEHERSTEYRV RS, BRI
LM kSt 037 8TV B, Flunitrazepam ayiin
EFRERBE BB TEL, 75@&2##}3 DFEH
D& R OHE .%@ﬁm%ﬁ%m%&ﬁﬁx
ﬁ%ﬁ%%&ﬁﬁﬁfm%ﬂmﬁﬁ?ac&nﬁ
HCHETHS. Lin LRHECRESHER T
EESEYYRAV, Epore b COENEIE
BT L EELEARAEECH S, T, FEHA
&ﬁ%%%nfﬂikfﬁaht%@@#%t
FirBE3htTny Z)%EA‘C DiEE L L, 5t
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AR T AR OBERIEEN, BAANCED | S - =l

TILE A0 E s R e L (Table 8). ] ‘ 20 - _ : —0— N-—desmeth}?l—flunitraz-epam
TS EoBEBIRABRERROBE, Iihk |

Flunitrazepam

8
6
8
.1
2
2.9
+0.3

< ﬁ:@QﬁmggmgovHZ 75t flunitrazepam i3 3 OB #TRL, &8
{Te] in < ~ O’I'Q‘.qg )

i - @ﬁﬁﬁﬁ%hﬁ%ﬁj&mmZM,Mhrfzc
R A P LR Rl R LI . BEBAEORRTH, BIRNREHKMPRE
= A 0 e g PR SR e {E flunitrazepam © 3 OB 2 BB LI T

| ; x b, EM OB XE L H X D 13min,
T b i i gl S0 el = o 1.7~30hr, 16~27hr ¢, R4 DERELZIE—K
LTuwaY9 gtk nHEHRIK R\ Th, EK
ANEBBAE L CEoro—H LI-EE D
iz, 3, KxZ4bL flunitrazepam o Iﬂl*i&g it -

5% 1~2hr CREELRL™?, zoRkEm | R TTIR PR Y C t

7
5

4

0

4
5ad

+1.0

Blood level (ng/ml)

1
4
0
ol
1
5.3
+0.7

v e | o T 00 & g 3 ; ] : )
S eemaaeten@Biny hRER I AUC RRERFRCHAT HHER Time (hr) 012 01z 012 012 12 ‘ 5 o
27 \ % 5)6) - < ; :
BN B I BELATLABYY. ALIEDRSEROREL Nay 1 3 85 7

4

7

7

9

9

5.3
+0.2

flunitrazepam oM X b OHEKIT2HET, *

- Fig. 4 Mean blood level profiles of flunitrazepam and N-desmethyl-flunitrazepam
OHEEEFHITARCEFELRWZ BB AE

during a consecutive oral administration of 2 mg Rohypnol to 5 human SUbJECtS

R P R R T THLEE X 1T\ 39 Flunitrazepam 2 mg 6 for 7 days. - ¢ l
L2 Hgmmgmﬁ_‘ﬁwr—-mvmmﬂ : |

" Data represent the average of 5 subjects except for the data in parentheses for which -

F 054 0kt flunitrazepam o M1

6
6
6
5.1.
4
5
+0.4

oM own

PR ) o

nwwown| R Nmmmmm:
..... | 5L
Nmmmﬁw_‘_lmmmﬁmﬂ.

i

Consecutively for 7 Days (ng/ml Blood)

Day
Time (hr)

Table 7 Blood Levels of Flunitrazepam and its Major Metabolites during and after Oral Administration to Healthy Human Subjects

..... L . s el
Ll Bl LRl I
e S § 2, 4 o M 5

E =

wredszeryunyy

wedszexrunyg -1Apawsaq-N

‘| following daily dose

. [x1x -od ‘Swug

B 9.6~16.0 ng/ml myE (P 11.5+1.2ng/
mD) THoi. HEAETOREMEL, 8.8~14.0
ng/ml myE (F# 11.24+1.1 ng/ml*?), 9.8~17.0
ng/ml s (Fy 13.5+2.0 ng/ml*) 15 3,

Flunitrazepam oM@ R O 5 1L, mMFE 2
75%, MEBICH25% L\ 5B EMH B, T 0

- flunitrazepam o MmEh TcoOHMmME, ~~< + 2

Vy MEXERTS &, BIMEY D THRPLIC
mAEEE Y, BAImEMh tRb LcmphBED
LI~ AERWERTR T s, ABRAE
DER T~10kg BLWCE:d¥EX23r, £TL
flunitrazepam o MmAEE T 53R 4 0K R
EHBABETORRIALILE D LE 2 L 5.
B AB I T L& m% AVvTRZE4L flunitra-
zepam o MAREE X RIE Thicfris b, 1mg
MEZOFSEOFHMmMAREE 5.5+05ng/

- mliy, BEEEOPRESE EHRATLICE

%%iat,ﬁ&oﬁ&%ﬁmﬁwama.ﬁ
B £ 0 # 54 o f1 = N-desmethyl-flunitraze-
pam EEWEALTH, LiED X5 RREFED
£, PREOKEEYE LD L, RAOKRIA

the average. of 4 subjects were employed.

BAETORBER L AENIIZEN L.
| BEEBIRAEESOE 1AL DER Lk
RBAERICOTh, SEDERTIL 44~66%
BB (B84 %) Th-oeniwL, BEA
T T1E 54~80%4E (FH 65t 6%) ¥, BIU
52~T8%MFE (FH69E£9%) 'VT, BAATD
BRLAERFEDLRILI ST
HEEnHEROREN ﬂumtrazeparn D

©AUC i3; BEBIRABEE L BT 5 &, FHT
'%"].50% (EAERFIRE Lo EFR LR &
GRFIAECELTHABAE T 6418 % (49

~74%) *, 801 9% (68~98%) ¥ &\~ 5 EAH
HIRTW5B, SEHORRTIE, HEAETOR

B LRicY, BoRER LBIRREBEREORBRE

T2 RitoTWATD, ThhOEDRENL

A PEIRE s AEECOWT, BRI

SRHER . Lo Liesib, SEBIRMHESH%
o AUC ity 2 fEnBAZ IR bi (158~
320 ng. hr/ml) B &AETOEGFIAROE b E

AEIT % EELIRED BN TEY, ABELD
LEGZEOAN I Y KERBERET X 5.

B & AfE 1, flunitrazepam—'*C 6 mg &5
@48 hr ¥ CORPICHERED 4.8%74% T-amino-
flunitrazepam & LT, 2.6%7% MANFB 3 I Of
3-hydroxy-flunitrazepam & L CHHESI h B T
EPEEIRTWAY, Z0HER, SEOMEL Y
LPEFEV LD TH -1t MEFFANCIMEAZE
PEEICSE hBAETH -7 Flunitrazepam
—MC 26 mg MEEnKEK 120he ¥ CORP
EHIER I TR TH - fcorx LY, 6 mg #5
R OfER 1T 56% TV, #EROBIMIC L b RF

BB ME T3 A AR b RB IR TS, -

4@, flunitrazepam 2mg 1 B 1@ 7 A [E#E#x
EnEErc X b, kF4t flunitrazepam ¥k X T
N-desmethyl-flunitrazepam o fidr & (238800 -
Lichl, #5653 HHE~5HBRIBIEEEREC
BTAZERM b, BBEAE (—H7
AV HAVT 4T v RETY) KR THRERD
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Table 8 Comparison of Pharmacokinetic Parameters between the ]épanese and the Caucasians
ki [

Japanese _ - Caucasians
2mg 2mg 4mg | 2.8mg z_mg’ 2mg | 2.6mg| 1mg 2mg 2mg
Lv. p.o. p.O: iv. 1Lv. Lv. p.o. p.o. p.o. p.o.
No. of subjects| 5 5 5 4 4 3 4 7 | 3 4 -

Weight (kg) | 63£3 | 623 | 641 | 72%2

7242 | 7446 | 7242 | 71£3 | 7242 | 69%7

Cmax (ng/mD) | eS| Bi% | 207 | -

37.0 33.4 17.5 5.5 11 .4 11.2
b &+ i *+0.5%) £0.5 | £1.1

, B I3 1.4 _ _ 2.5 1.0 0.9 1.1
Peak time (hr) +£0.3 | 0.2 | — | £0.9 | +0.2 | +0.3 | +0.4
Ti/2-* (min) | 8 | — = | e 6B ) IBE | = - o
. ' 6.8 6.2 1.7 3.0 2.9
T1/27= (hrd 2. | £0.6 | +1.3 |+0.1 |£0.4 |£0.1 | ~ - - -
s | | - [ - L RSB - | - | - | -
Vd (% body) | 58+4 | -— - — 65+6 | 6949 - - - -
Reference This report (4) (6) (1) (4) (5) (6) (11D

» Figures with asterisks indicate. the concentratlon in whole blood, while those without asterisks

are the concentration in plasma.

2 AE LA TV 59 Boxenbaum & o &
KEWTIL, BHBEBAELT 2V AA VT 4TV
PHEE L LT 5, HooBRETHRALEH
DEITLELEDHLRTVIL
= R
1B 5 ZoEERABFi flunitrazepam %
1R 1EED Cmg B L 4mg) kX UEIRA
" @2mg) ®E, A1 1H 137 AEERREDO®
£ (480 2mg) L, Fo#oMmRE(L fluni-
.trazepam %5 X OF N—dgsmethykflunitrazepam
BE ORRI{LL A ¥ img BEEDR
L pRpERBY OBRER IOV TS REERTT
WTFEROMB 2B/ |
1) Flunitrazepam Bi[E|# 54 ORZEAL fluni-
trazepam OMPEEREEIREFECIDL

T ®BE 1~2hr 1zzgE» b h, %@fﬁki 2mg ®

£ 9.6~16.0 ng/ml, 4 mg FEFT1x, 206~ | .
30.3ng/ml THoto. ToREMmpEREL fluni-

trazepam ISR L b 2HEEORI ERL,

H5t% 12hr ¥ coXEMGE 1) bR EH
Fic{ 1iF—5 (6~7hr) LTu 7o, 24 hr 124

MR T 2 mg B5EE IR EOK 28%, 4
mg H5BECITK 19%1 E THRA LT\, Flr
nitrazepam B E& 05 2 hr (2 mg)~4 hr £ (4

mg) L 48 hr B ¥ THHZ SR L b 2~3ng/ml D |

EIE—2EL
DD bt
2 ) Flunitrazepam 2 mg ilﬁ]ﬁ}jﬁ%ﬁﬁ'gfu
irhZegr b flunitrazepam it 3 O EAL 2R
L, £HOFPHELEE R Fhi 8min, 2hr &
LT 24br TH ot RAEOE nHEIc - M

—-desmethy]—ﬂunitrazepam BE

ek gt flunitrazepam wBA3 % AUC 349 2 £
<ot BIRABEREOMF N-desmethyl-
flunitrazepam EE (Y, FEOHE5E h_.l:t'\% 09«
ET LTV :

3) Flunitrazepam 4 mg BEE n# 54 72 hr
¥ “CORPI, 7-amino-flunitrazepam & LT &‘

. 5B 8.6:0.8%3, MANFB 3 X 0 3-hydro-

xy-flunitrazepam & L THERD 4.7+£1.2%»1
Bt X hre

4) Flunitrazepam 2mg 7 El el b D?ﬁ—’i-'

kX b, MisskZE4k flunitrazepam B O35
EECEEEDHESROMNI1IME, N-desme-
thyl-flunitrazepam D FhiTR 2 B oBEnnE
»hht. chboling, #H3IBHE~5AE
CREERRRCE TS b o S S R

5) LI E iR, Hta A (Caucasians) TD
sogpbE L F { —2 L, flunitrazepam o{&FMES

C fEcBILT, BAALEEAMLIOMT, AEE

-

- E LB,
E i

BEE - A0SR, HREOBRER - KM -
RE%@%ﬁhbtbéﬁmkﬁﬂﬁﬁhtmfi
FFEAEBREAE - KB R EE LS UTREHEE
EEMR L ORI R iR « B B
THUEESESRCERB LT
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