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Generic Drugs and Original Drugs
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In the present study, we tested three kinds of sleeping drugs, consisting mainly of triazolam, brotizolam, and
flunitrazepam, to compare the drug efficacy of generic drugs with that of original drugs. After these drugs were ad-
ministered orally to mice, drug efficacy was evaluated in terms of ambulation, onset time of sleep, and duration of sleep
in the open field test. For all kinds of sleep-inducing drugs, the drug efficacy of most generic drugs is not necessarily e-

qual to that of the original drug. The main reason for the difference appears to be due to differences in the rate of ab-

sorption of the main drug. Any other differences between an original drug and a generic drug are caused by drug addi-
tives, the crystal form of the main drug, the formulation, and so on. In this study, the formulation was not the reason
for the differences because all of the drugs were pulverized in a mortar and had no special coating. The drug additives
for all the drugs are listed and the drug efficacy compared. Unfortunately, the information was not sufficient to shed any

light on the differences in drug efficacy. For effective drug therapy, more information on drug additives should be

provided.
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1. AEEIUEA

1-1. Triazolam B %H (FHABRCLZRE
BEFM(E, $NTRY)  EXREER Awyﬁ
>®0.25mg §E (7 v MY —), BREEENLA

1-2. mmmMmﬁﬁiﬂ(mEﬁﬁﬁu?«t
®Y) MREHSE L 2RIV 2% 0.25mg
(HAXN=Y >H—A 2T IVNA L), BREES
H-T.

1-3. Flunitrazepam & B FE & (LEBFEME
20077 BRERT Y T 4) EFEEES UA
— A% 2mg (T—H1), BIEEREHU-W,
1-4. ZOMOHAE
sodium salt (SIGMA), Acetonitrile (nakalai tesque),
NaH,PO,, H,;PO, (B3 k%), triethylamine (Al-

drich).

1-5. #2¥  HPLCR >~ : HITACHI pump
L-7100, UV #H 28 : ShimadzuSPD-6A, H1 5 A :
Chromolith RP-18¢ (100X4.6 mm) (Merck).

2. KEREXELEBEREERROEWDZEDKRET

2-1. KREMRUKSFHE  EREWITIE S-
7 I s OHEME dAY BT R & /R 3-S5 IEH W,
HEANIGERSER®RI—T 1 > BEInTnan
PEAIZ BN, RAEFEREMN ESBRBEENLZHN

Carboxymethyl cellulose

7o, BEGEAZ ALK THIE, 1%CMC  (car-
boxymethylcellulose sodium salt) (ZfE &, >
FTEHWTY Y ZIZEO#KE Lz (triazolam 1.0
mg/kg,? brotizolam 0.75 mg/kg,> flunitrazepam 1.0
mg/kg® : 5 BIZ 10ml/kg ICEE). £/=, T2
~O—)LiZid 1% CMC Z2# 5L 7z. 9
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WEMOENZEERG L THENDNERNK D ITHRE
L7z,

22. BIEFE

2-2-1. BREHEME A—7> 71—V

B : open field test”

o XE B © ambulation 6cmX5cm O FH
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2-2-2. [EfR : sleep®

o EARE AFFfE : onset time of sleep #F| (&
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o BEAR R MR ¢ duration of sleep HEARIZ Ao
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Fig. 1. Open Field Test Equipment
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THoHZERET ETCORRZHIEL 2.

3. BE51BREEOMmMAPRE FEREN W
5-71 w@%ﬁwavﬁx%§ﬁ3Emwt
FHNFE G 2 THOEER 2 OREt S FER TV, B5
1 Kffl#%, U X &2 T—F)VRREE NIZ, Dbz £%
B(L 7=, BRELL 72 ifii % 9000 rpm T 10 43 f5E 0>
U, MiEZEHBL7Z. 3> 7))V OrilLEIZ Scheme
LIRS HETIT - 2.2

3-1. HPLC O%&H

* BEIMH © HiPO, Z 1A pH 2.4 IZFHEEL 72 20
mM NaH,PO, : triethylamine (57 : 0.02) 27
thZbhUINEMAT 2 MU JILIRE 20%
M5 30.5% (0-15min), 30.5% 705 36.5%
(15-60 min) DRELIAH 2T o 72,

o i3k : 0.5 ml/min.

o NEMEUEYE © Diazepam (0.144 ug/ml).

o Al % : Triazolam & A # & (226 nm) ,
Brotizolam & f # %] (240 nm), Flunitrazep-
am & A Al (222 nm).

4. BEFHOEHNEFEOHER 2, 3HOHE
BTHWEEFIERLUOY bO&REH (triazolam
0.25 mg £, brotizolam 0.25 mg $¢, flunitrazepam
2mg $EDEFEEIE G CRFEEREN) 1 EZAKT

MfiEF 300 uL

«~— NIEEWE (Y7 E/35) 40 ul(144 ng/ml)
<«— 5N NaOH 60 pL

<«— YxFrx—F) 500 ul

Vortex (14

O (9,000 rpm, 2 min)
T—FNIF K&
<«— VZFNLT—F) 500 pL
Vortex (14y)
ELATEE (9,000 rpm, 2 min)
T—T Vg Kig
|
WE T ISR &=

«— T=HJ— 50 L
B (9,000 rpm, 10%)

HPLCIZ & RIEA

Scheme 1. Preparation of HPLC Sample

Witz 2.0ml A% —)LEMAEEL, 30758
T AL & {T > 7=. Triazolam, brotizolam % 1/20
1275, flunitrazepam X 1/200 IZFRL, =hF
NITNEREE#EY ' & L C diazepam (12 ug/ml) %
A, HPLCIZTEMpOEfAEZHIE L.

BEtH :38% 7 b= kU )L/ (20mM NaH,

O,: NUIFI)L7 2> (100 : 0.035) pH2.4), it
0.6 ml/min, &£ : 230 nm.

5. #EEtEET BRI NTEHLSE. TEL
To. et BRI KL AL AT 7 b StatViews.o0.
(SAS Institute Inc., USA) ZHW, SEGHT 217>
7z D5 Fisher’s PLSD #iE 217\, p<0.05 2 H K
ZHD LT
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1. Triazolam &4 %Hl

1-1. EZOD LB L, BIEEEEILITEK
SHEIR DBHLE & FrfehEfd, X7z, BRI %200
REBEBIC L2 HFEEEOL L EREE L.
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HEAR S AR RIS BRI R o Jo. BERRFR B RER 12
W, EFESEM & i U TRIEESREN D, G 1
ARICHERRMOEMENA SN, £, BIERE
i E 1 2 BlICBWTHEIR Z i 2 S 7an - 7.

REBEHOME BEEER-HS 6 K% X
Fig. 2(B) IZ7;R L7z, Figure 2(A) &IEIF [RIAR 72 b
Th 57, MERFFGERHOEWEHEERESY D, E, G
ICBAL T, BIEEReR 2 U T o 85T LS
MELS, BFEEBNT2ITITHE LSRN/ ET
S EFESEE DN LIRS T A0 2 ILEE(E L Tz,

1-2. #&5% 1 MO MARE D HE FFE
HmERFEEEN (A-G) #5 1 KRR O i i
EOREZ Fig. 2(O) IR L7z, BREHTOIMF
BEZ 100% TELLEZOBRAEEESL (A-G) D
IR Z L TR U RAEEEKS EL 196% (p
<0.05) LHEICMHPBEENEEZRLEZ. £z,
BRIEEIES AL 68% LEFEEEE S, & i U Tl
RE MR W AGEE0 5 N 7z,

1-3. EHAEFEDLLE Triazolam 0.25 mg
FEDSRERML EBREES (A-G) DERTE
FRZHEL, SREERLOIEKTEHEZ 100%
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(A) Onset time and duration of sleep

REERR S A BFRE] | RERRSRGCRE
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Fig. 2. Experimental Results of Triazolam Containing Drugs

A): Comparison of onset time of sleep and duration of sleep induced with original or generic drugs containing triazolam mainly. The graph’s bar means onset
time of sleep after oral administration and the length means duration of sleeps. These results were shown as mean. Results in the table are expressed as means £+S.E.
%X Significantly different from /\)L 37 > ®group (p<<0.01). 3: Significantly different from /\)L 4 > ®group (p<{0.05). (2 mice in group E did not
sleep) . B) : Ambulation after administration of triazolam containing drugs. Results are expressed as means +S.E. C): Serum concentration of triazolam 1 hour af-
ter administration of original or generic drugs. Results are expressed as means +S.E. of three mice. *Significantly different from /\)L 7 > ®group (p<<0.05).D):
Comparison of triazolam content between original and generic drugs.

TRLEEZOBRRBEEN (A-G) DERIEH
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FIREZKBEL Tz, BEEEMHEICEHL T
3, ZoEHOISOESCMHPREDES, SAE
DREMS, GHEDOE, L RBRNMICESE
iR B B O R DZEISFAE S B Al REMEADVRIZ S 7z,

2. Brotizolam £7% Xl

2-1. EWO LB Figure 3(A) X 0, HEiRE
ARFRIZBE L TIE, L2 BRIV >® (JeRIEHEN
2N, #BREHSH,J,N,R,[LK,L,S, T CTIEIE
NERICRO Nz, MERFREFEICDOWTIE, %k
FEEE G &l U, OB IEEE N, TRERTEHE

Rz oniz (p<0.01). P TH, BIFEHESD
I, N, SI3FeFeEsEsh & i U, MERRFHGERER Y 1/2
AR EBEE TH o, Rz, BRFEEIES LIS 1 6,
MEARZ#E Z LT o 7z,

X B ORESE (Fig. 3(B)) IZBWTH, %
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TIZDWTIERBERE, S L T, HIEEE D
EORNT LRI N (Fig. 3(B) 4 Rifi#).

222, HE5FRI1IBHOMPREDOKE  LERE
HmERBERES (H-T) #5 1 KM% O iR
EOERZ Fig. 3(CO) IRz, BREERKOMS
BEZ 100% TELLEZOBRFEEEY (H-T) O
MAREEZILLTERL TWS, BREETHIZ45%,
11363%, JI1X91%, KiX30%, LiX50%, MIX
44%, NI 17%, 013 34%, P13 21%, QIid 9%,

RIZ11%, T 64% &, 1Z&AEDEIEEREMIT
SeEE G S U T RENME< 72> Tz,
F/o, BEEELSITIEHEEHEFIEAEET
ROLNRMN T

2-3. ERDEFEDLE Figure 3 (D) IZ 5%
FEEGEBEERS H-T) OXR7EHEZE
BTRUZ, BEAEDRFEEFIIIEREER S
BN, BHENTOIES D EEE

WKWANTH 013 77% &, KFEEMEHKEL TS
PEOTH > 7.

N5 DERMNS, Brotizolam 5 H HE| DI
EE I, ﬁ?ﬂﬁiﬁj\@ﬁ‘ﬁ%ﬁi, RGPS T
RREEZEIFIFARCTHDICHHROLT, BHE
S E N, RO 5% 1 R O iR EE MK D
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3. Flunitrazepam &4 2l

3-1. FEEHOLEE  Figure 4(A) K D, HEIRE
ARFFIZBE L T, B L —2® (GEFEEN) &
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FETEB) O M FEH O RIEME 38D S5 1 (Fig. 4(B)
1 fER), ERFEEREMIIDONT, HFEEZHOMH
BITRWZ EfER I N (Fig. 4(B) 5 K1),

32, 5% 1ERONPREDLER FFE
i EBRBERES (U-W) 85 1 K% O i i
EriREELHOMPIEEZ 100% & L T Fig. 4
(OWRU 7z, BABEES VIZEFEEREG & EN A
SNIEMoeny, BFEEEMS UL T70%, Wil 86

% & SCFEIEIR AL & b U T P EE MWD H
o7z,
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ERNSEEEE 100% & L TRLZ (Fig. 4(D)).
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N5 DOFEEMM S, Flunitrazepam & A 1% 5 [ 3K
i, EFEIES &, BEIRFRGRRE R0
THO, BREHORESDFOHTH o/,

e =

BEEAEATORRDE LD % Table 1 IT/RT.
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BB ST, &5 1 K% O iR E SRR E
ARef, BERRFFGCREEICENBINTH D, BRBEE
i, JEFEEIES &Y, M REOHERNNRS
TLO-HLBWIEDNHLNERS ., 2, &
FEHMICBIT2EDOENL, ERIEEEDEN
D20 HHHD, FEAENIMHPEEITERT
5EEZBZBND. INSDTENS, BEEERZ
HREELEFEZEFONTVDICHFROST, &
T NEIUTB W TEYEHRE DEWDFET 2 vl 6E
PEAVRIE I NIz, F/z, BIEEELMICHEYSIM
HIREOENRD SN &G, B TEER,
OHEDENNFIET DI ENBEASNS.
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(A) Onset time and duration of sleep
PEARE ARFR | WEARFRGTAER]
T Y — (minutes) (minutes)
s Y c— R Ly FARL®
R P ——  } 50.2*+ 2.6 252.8+18.5
(n=5)
o  o—C I (n=4) 85.5+ b5.5% 72.3£15.8xx
: ( **:: o J (n=4) 107.5% 8.8 | 151.3% 4.8«
L N e— R K (n=3) 77.7+ 9.3 139.0+=29.9xx
K i — L (n=4) 76.0*= 5.8+ | 141.8%+26.05x
i e—
) . M (n=3) 51.3+ 3.2 209.7 +=28.45¢x
H L e—— N (n=3) 186.0+ 1.5%* 79.3+ 0.9x%x
Lvknzy C : | 260 O (n=5) 58.0+ 9.8 159.6+18.5:xx
0 o 20 L P (n=4) 56.0+ 9.2 | 191.5%10.9x0x
Q (n=3) 57.0+ 2.8 180.3+10.8sx
R (n=5) 128.4+17.9* | 177.6E17.5x0x
(B) Ambulation S (n=5) 85.2+15.6% | 98.0+17.Tuox
T (n=3) 78.7£17.9* 156.0+=20.8:xx
(C) Serum concentration
(%)
200
100 | glg-———=——=— -~ m == ===
B * e
]
#
]
o LVELSYH 1 J K L M N O P Q@ R § T
- (D) Brotizolam content
5 %)
2 [Frcer s Ty 100
:; 50
JG-JJ;IHIJKLMNOPQRST ul/f/Fll«E‘JHlJKLMNOPORST
Fig. 3. Experimental Results of Brotizolam Containing Drugs

A): Comparison of onset time of sleep and duration of sleep induced with original or generic drugs containing brotizolam mainly. The graph’s bar means onset
time of sleep after oral administration and the length means duration of sleeps. These results were shown as mean. Results in the table are expressed as means +S.E.
3% Significantly different from L > K)L X > ®group (p<<0.01). *, ¥%: Significantly different from L > KJL 2 > ®group (p<{0.05). (A mouse in group I did not
sleep) . B) : Change over time of ambulation after administration of brotizolam containing drugs. Results are expressed as means +S.E. C): Serum concentration of
brotizolam 1 hour after administration of original or generic drugs. Results are expressed as means +S.E. of three mice. *Significantly different from L > K)L 3 >

®oroup (p<0.05). D): Comparison of brotizolam content between original and generic drugs.
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(A) Onset time and duration of sleep

W RIS ARSTE] | BEARFFERS T
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u C: U (n=3) 947+ 6.2 | 140.5+16.3x
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Fig. 4. Experimental Results of Flunitrazepam Containing Drugs

A): Comparison of onset time of sleep and duration of sleep induced with original or generic drugs containing flunitrazepam mainly. The graph’s bar means
onset time of sleep after oral administration and the length means duration of sleeps. These results were shown as mean. Results in the table are expressed as means
+S.E. ¥X: Significantly different from - L-— Z®(p<0.05) . B) : Change over time of ambulation after administration of flunitrazepam containing drugs. Results
are expressed as means +S.E. C): Serum concentration of flunitrazepam 1 hour after administration of original or generic drugs. Results are expressed as means
+S.E. of three mice. D): Comparison of flunitrazepam content between original and generic drugs.

A2 AT RNV R BEYTHER, RN OES R BEEESIRINY), EEORERIY, WAFOERNNE X
DEWHFER L0, I REICENRENZHTDH 5N570, BANZX WG, FhkI—T1 27
5. 10 KHFETRD S N EEDFRRE L TH, DI S N TR WEEF Z A TR L TIREGT 5
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Table 1. The Comparative Results of Efficucy between
Generic Drugs and Original Drugs

A) Triazolam & 3#

A MEARE  BRENRER 5 1RRER B
PRES OARRR] RERER omdiRE S SHE
A ) + N +
B + / / +
C + ) + +
D N U + +
E ) N ) N
F + + J +
G + l + +

B) Brotizolam & A 3K

£} MERRE  REAREF 5 1MHER Bk
RIS OARRR el O if A GHE
H U i N +
I U U N +
J U i + +
K ! I N +
L l U N +
M + U N +
N U U | +
o + U N N
P + U | +
Q + U I +
R U U ! +
S l U + +
T ! I N +

C) Flunitrazepam & & 3%

WFE MENRE  BENRER  $5 1RRER B
PRES OARRR] RERER omdiRE S SHE
U + } N +
v + + + +
w + N + +

+ 2 kel P AERAYERICERY (p<0.01 vs. JEFEEEM),
TERSAERICHRY (p<0.05 vs. SEFREEHRKSG), S AEEZZV
7%, SEFEEE U 20% DL EfEMA R, L ERASERICSEN
(p<0.01 vs. JEFEEFG), | MEANEEICHN (p<0.05 vs. SLFHE
M), N AERERIR VA, SR &L 20% DL EERATES L.
T a R <122%, >82% ZIEWHE L.

EBRRTHD=0, EXHN, £IT, mnwz,
AGE R XEBICGGEEH O WEERTIT Y E
a—7F—5) XD —BEIZL kit L7~ (Table

2). TORER, W< OQLDORMMIEZ->TNWSZ
EMHHSEMNEES .

Triazolam & A #HAITIX, SENLHM EFET
HoITHBRD ST, BEROE AR A IR
L, 58 1 BEOMPIREDRIRE TS > %%
I AL, Table2-A) KOV T2 AL T L
MEENTVDY, MOBBITITEFEN TN,
7 T Mg IIVI T MTEENE T B 2 I MEE I L
RNBZEET 27290, (KNO pH I X > TidagHs
L7z 7z triazolam & A > F =TV aERED
LU, BRI, FENEEEHZ TH SRt
AZ6N5. JRIZ, brotizolam FHEFITH, MERY
ARER DK E7RBIENGRD 5 N B FEEHEMN N, R
\%, Table 2-B) &0, LA ZEN TS DITH
L, EFHEEGPMOBHERERDIIIATTY 8B
RTZXTLNE TN TS, B IE K
FRERMUTHEZMTHD, D WRHAELTHWS
NTWdEEZENDD, EWRFEREICMHEL =
WIRANIEAKIEZRL, EROBEHIGRIEZ B A
REMEDI D B ZEMMoTHBD, D 2O ENEFERA
S TEYOEHPWITENZG[ SR I, #
N EEZ T L TWDAREENEZE 2 5N 5.

RPN DN TN AE R, BEELBRNY)
DABFRRIIZINTVREWNEDIZ, FOFEH 24
22 EIIRNEETHo . IHIT, BABEESN, R
BEAINTVWLHRMMMIFELCTHSIZHFEDS
T, BYTRETFOENBRI N, ImINYLS D
EWNFETDAREDEA SN, RO
BOENWNSEZ TS AEEBHFET 2.

AW TIE, EELFINIMICET 2FHRO DS
WA, EERFRIIDICE > TSR I INSMHA
ERZEHZ L3N TH> 7=, 5%, KOFRHEL
TEEEYIER D -0 120E, EIEGIRIMYIZEE T 5
MEVERNHIND ZENRETHDEEZLN
2.

ES & &

AWFETIL, BEINTWBEBIERN & LHIE
FEMOFRFMHITDOWTEMMERZITY, FEENEE
B NUE, BRI NZ LU TRIEEER
BOOSN20TRBVWNESE A, H KA
(Triazolam &7 #£%l, Brotizolam & A #%/, Fluni-
trazepam & A E &) & W THEEMED LR 2
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Table 2. Containing Drug Additives in Each Drugs

A) Triazolam & A A EH S N5 EHERRMY

k> ik % e Z #%OEF)L . vy s To
77“%?%1\“»??7?%%7D@1Aznxﬁﬁewﬁ
§‘JL—E‘/7‘/tDt)I/7IE\??‘?\E“;7I{K7X]XNagng@
0/G  # ULE SR — e Mg g o N7V ¥V ooy > @& Kk oz o FAb on T BL g
S 7>D>Dl>@ﬁ§2&tt",rwn“\ )% [ =T ) B
> 7 1 T f Ca Na 1 Kl 5 V¥ A T ovE
> | Z B2z Mg i ot T Ur o N
O N¥FY T7A4H— MUTYIL H#IE#ESE T O O O O O O O O
G A A T O O o O O O
G B B T O O o O O
G C C T O O O O O O o O O O
G D D T O O O O @) O O
G E E TO O O O O
G F F T O O O O O O
G G G T O O O O @) @) O
B) brotizolam & A HKANZEH I N5 EHELRINY
MY oML ® EE A B, 2D WAL b
EEA vl B AP A o £ 7 WEH IR GO
@ EY 7>t oo A AT T o 25 Ry K RS 2
0/G g2 SR —f4 g powm Y M7V FL oo oYzt kFl 2R
7 W g 7‘/D:/D]]l]‘/f\\7\/’J’T7“/’f',rt""
> 7 1 Fl AR 2 BT > B A ANa L R
F 1 Z OR& Ca Na Mg I 23 A
O LYRIIY R=YH— JOF/ S5 RS T O O O O O O
G H H T O O O O O
G I I T O O O O @) O
G J i T O O O O O
G K K’ T O O @) O @) O
G L L T O O O @) @)
G M M’ T O O o O O o O
G N N’ T O o O O
G o o’ T O O o O O
G P P’ T O O o OO @) O
G Q Q T O O O
G R R’ T O o O O
G S s’ T O O O O (@) O
G T T T O O O @) O
C) Flunitrazepam &4 AN &H SN 5 [E K LR NY
fi EE A K+
mo Kb 7 [ RS
% g £ Ot v ¥ oy @Il E
0/G L Ukt —f# ME gy owm A ¥V oooU oL Eoz
L = 0 S A = <4 T
1 7 i KV 4
A OZ Mg Ot ”“*
0 HAL—Z I—HA ZN=brIENRL #EEH T O O O O
G U U’ T O o O O @) O
G A A% T O o O O O O
G w w’ T O O o O

o

: Original drug, G: Generic drug, T: Tablet.



2044

Vol. 127 (2007)

1o/, E/z, FA—FEkrz2EE6T5EELMTO
WP DENTEH L, EELRINY) DRy % g
Bt L 7z,

AT OFER, FEEEZRTHREEEFHERI D
WEREHRSDEELL, LML, ZOEIIEHY
FERIZEDHDTHO, TOHRGENS HFEEKM
EHRBEHEFOEEIZ, ERLDBRELBEND
LEZOND. HREEETH HEHE, Rk MENZ
AUZET, & b TRSEDN RS NS [EEtE &S
WEEBZLNDMN, N5 T LHEERDERMN
E R TRIEINS EBRS RN,

AR D, EFREELS EBBEEMT, Eks
LEEMNH—TH> THERINDHEMIMIIFE—T
IRNT2, FERNPWIIT B KT T rTREME A R
INz. EESERRT DI, EESFNYIC
DNTHERTLIVNEMENEZ SN, 5%, EHH
RN OFERZEREIEDIEEBRABTHDLEE X
5N5.

FERMICITEF B SRR EZZERL, A%<
RATE2XD, BRAEEBICETZHEHRNKID 5
MG AELTREIND I ENEENS.

g EAORMEVWEESELLERER
i, ROEBRBHYOFEEZ L TWEEERLRE
REFEHRRAFE R T > & —Eam B A 7852
BRI T T A L ABERTRT @WFR
fEs) (R L X
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