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We tried to determine by HPLC of benzodiazepins' tablets which contain Alprazolam,
Estazolam, Diazepam or Chlordiazepoxide, using of extracting system of Methanol : Water
(70:30), ultrasonication and hand shake, then we got satisfactory results.

In these try, we find some effects for determination. When tablets are ground in mortar,

determination value will decrease by getting humidity, or increase by drying. Some

benzodiazepins are subjected to influence of daylight.
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Fig.1 High Performance Liquid Chromatogram(HPLC)of

benzodiazepines and internal standards

Col. Inertsil ODS 2, 0.46¢px150mm
Elu. methanol : H20=70:30

FRate 1ml/min

Det. UV254nm

Inj.Vol. 10p 1

0.1g/
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Fig. 1  Table
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Table 1 High Performance Liquid Chromatogram (HPLC) of

benzodiazepines and internal standards
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p-Hydroxymethy lbenzoale
p-Hydroxyethylbenzoate
Estazolam

Alprazolam
Melhylbenzoatc
Chlordiazepoxide
Diazepam

approx. 0. 05mg/ml(No. 1, 2) and 0. img/nl (other)
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Fig.2 Determination value of Diazepam 2mg tablet

Table 2 Determination value of Diazepam 2mg tablet

2mg

mg (%)
OFT#H LIRS (147D 2.03(2.21)
Q@QRBE I F¥— (14E) 2020220
kL H3 (54D 2.03(2.23)
@DiRE S (1 03RD 2.07(2.29)

OirL >4 (2 03D 2.01(2. 20)

ng (0
2.06(2.25)
2.01€2.21)
2.04(2.24)
2.05(2.25)
2.03(2.23)

mg (%) mg ()

2.01(2.24) 2.03(2.23)
2.02(2.21) 2.01(2.22)
2.03(2.23) 2.03(2.23)
2.03(2.24) 2.05(2.26)
2.0002.24) 2.01(2.22)
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Fig.3 Determination values of benzodiazepine tablets
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Table 3 Determination values of benzodiazepine tablets

Al g PBEYE - ththi ERER (HEREY)
(1 i) | IRtk g i3
Estazolam i KL Fo¥vEEER 11 100. 20 100. 95
Img tablet £ 0. 27mg/m! BBk 98. 40 99. 15
| 8E (1im]) 100. 80 101. 15
18% 101. 35 101.75
188 102. 05 102. 50
Alprazolam 35E S5k Pt EEER F 99. 25 103. 75
0.4mg tablet 188 0. 2Tmg/mlBaRR 100. 78 100. 93
Ed (10ml) 99. 08 99.03
18% 89. 05 99.10
Eiid 100.55 100. 45
Chlordiazepoxide 18% K7t Fok vERER LTI 99. 80 99. 86
bmg tablet 18% 0. 2 Tmg/m1E8iHHH 100. 40 100. 40
18% (10m) 99,54 99, 48
Diazepanm 18% )3k RO+ REER LTI 100. 02 100.10
5mg tablet 0. 2 Tmg/ml AR
(1ml)

r=0.9999 Fig. 6 Table 6
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Fig. 4 Determination of Diazepam tablets ground in mortar, and stored in weighing bottle.
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Table 4 Determination of Diazepam tablet ground in mortar, and stored in weighing bottle.

(FsF T LB OERER)

MAEW #MEQ 38K  48#% (Rt U 78 W R DS (E)
2.06%  2.06% - 2.11%

2.06%  2.04%  2.06% 2.11% 2.23%

2.06%  2.06%  2.09%  2.10%

0. PELEERLACEHORD BB WAT V7 — 5 —hTRIEL.

SHRBLU L AR, SOCHRLER L.

8 Table 8 1 Table 5 Influence of insolble residue.
HPLC area HPLC Area ratio
s Lactose Ratio for Blunc
Diazepam | P-HEB |Diazepam/P-HEB
1 (Blunk) | 916718 83773 1.0942 (100.00%)

Fig.7 8 Table7 8 0.50 g 936190 854374 1.0958 100.14

1.00g 947847 860094 1.1020 100.71

2.00 g 961831 863335 1.1141 101.82

Lactose and 10 ml of Diazepam solution added into 50 m! measuring
flask, filled up with MeOH : H,O (7 : 3). 10 ml of this extract mix
with 10 ml of p—Hydroxyethylbenzoate (p—HEB) solution, inject
10 #1into HPLC.

(Ratio of Diazepam/p-Hydroxymethylbenzoate)

110
% Blunc = 100
105
100 . :
95
90 ’ ‘ :
(Blunc) 0.5 1.0

(Lactose wt. added

Fig. 5 Influence of insolble residue.

2.0g
into 50ml measuring flask)
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Fig. 6 Calibration Curves of Alprazolam, Estazolam and Diazepam.

Table 6 Calibration results of Alprazolam, Estazolam and Diazepam. Each injection volume : 10ul

Calibration result of Alprazolam
Conc of solution Weight ratio

(mg/ml)
Alprazolam p-HMB  Alprazolamp-HMB
0.02000 0.05512 0. 36284
0.05013 0.05512 0. 90947
0.09573  0.05512 1. 73676
0.20048 0.05512 3.63716

(p-HMB:p-Hydroxymethylbennzoate)
y=2.54041x -0.01261 (r=0.99998)

Calibration result of Estazolam
Conc of solution Weight ratio

(mg/ml)
Estazolam  p-HMB Estazolam,/p-HMB
0.01961 0.05512 0. 35577
0.04957 0. 05512 0. 89931
0.09888 0.05512 1. 79390
0.19796 0.05512 3.59144

y=2.21762x -0.01379 (r=0.99999)

Calibration result of Diazepam
Conc of solution Weight ratio

(mg/ml)
Diazepam p-HEB Diazepam,p-HEB
0.01994 0. 0563 0. 35417
0. 04975 0. 0563 0. 88366
0. 09989 0. 0563 1. 77425
0. 20000 0. 0563 3. 55240

p-HMB:p-Hydroxyethylbennzoate
y=1. 5548bx -0. 00601 (r=0.99999)

HPLC area

Alprazolam p-HMB
242908 1644363
607930 1652446

1158462 1648857

2396303 1646000

HPLC area

p-HMB
1632657
1615797
1593713
1567376

Estazolam
268975
666698

1302514

2546396

HPLC area

Diazepam p-HEB
354974 1541609
891013 1555015

1808605 1577802

3632390 1587667

HPLC Area ratio
Alprazol am//p HMB
0. 1477
0. 36812

0. 70259
1. 45583

HPLC Area ratio
Estaéolgm//p HMB
0.41261

0.81728
1. 62462

HPLC Area ratio
Dlazepam//p HEB
0.2302
0. 57299

1. 14628
2. 28788
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Fig 7 Calibration Curves of Chlordiazepoxide prepared under daylight or safe light lamp.

Table 7 Calibration of Chlordiazepoxide prepared under daylight or safe light lamp.Each injection volume : 10ul

Calibration of Chroldiazepoxide
(Prepared under daylight)

Conc of solution Weight ratio HPLC area HPLC Area ratio
(mg/ml)
Ch p-HEB CD p-HEB CD p-HEB CD p-HEB
0.01993 0. 05744 0. 34697 548297 1587070 0. 34548
0. 04982 0. 05744 0. 86734 1486020 1601522 0.92789
0. 09964 0. 05744 1.73478 3067637 1607062 1. 90885
0.19928 0. 05744 3. 46936 6169415 1630674 3. 78335

CD:Chlordiazepoxide

Calibration of Chroldiazepoxide
(Prepared under safe light lamp in darkroom)

Conc of solution Weight ratio HPLC area HPLC Area ratio
(mg/m1)
Ch p-HEB CD p-HEB CD p-HEB CD /p-HEB
0.01954 0. 05744 0.34018 613831 1566546 0. 39184
0. 04951 0. 05744 0.86194 1519892 1542209 0. 98553
0. 09954 0. 05744 1. 73294 3086270 1560854 1.97730

0.19928  0.05744 3.46936 6370500 1617990 3. 93729
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Fig 8 Ratios of one standard calibration.
Table 8 Ratios of one standard calibration. Each injection volume:10p 1
(Weight of benzodiazepines)Weight ratio/area ratio
Alprazolam A (0.02000)2. 4563 (0.05013)2.47060 (0.09573)2.4719
(0.20048)2. 4983
Estazolam @ (0.01961)2.1595 (0.04957)2.1796 (0. 09888)2. 1950
(0.19796)2. 2106
Diazepam % (0.01994)1.5381 (0.04975)1.5422  (0.09989)1.5478

(0. 20000) 1. 55217

Chlordiazepoxide X (0.01993)1.0043 (0.04982)0.9347  (0.09964)0. 9088

(daylight)

(0. 19928)0. 9170

Chlordiazepoxide M (0.01954)0.8682 (0.04951)0.8746  (0.09954)0. 8764
(dark room) (0. 19928)0. 8812

HPLC
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