Bull. Friarm. Sci. Assiut University
Vol. 6, PP, ¢ = 80

A STUDY ON THE SOLUBILITY AND
STABILITY OF DIAZEPAM AND NITRAZEPAM
IN BUFFERED MIXTURES

A,E., Aboutaleb, M,S. Mesiha and A.Abdel-Zaher

Department of Industrial Pharmacy, Faculty of Pharmacy,
University of Assiut, Assiut, Egypt,

Diazepam and Nitrazepam were 8olu=-
bilized by a series of commerical non-
tonie surfactant solutions buffered to

pH 4, 6 and 7 at z50(¢, These nonionic
surfactants incluée Eumulgin ¢ 1000 and

¢ 1500 and Brigj 35 and 58. It was found
that the surfactant and the drug molec-
ular structure as well as the pH wvalue

affeet the quantity of Diazepam and Ni-
trazepam solubilized.

The etability of Diazepam and Nitr-
azepam were studied in the formulated
mixtures at controlled pH values. It was
found that the formulated mixtures showed

maximum s8tability for Diazepam and Nitr-
azepam in mixtures adjusted to pH 6.

The solubility and stability of Diazepam in 30Z sod-
ium salicylate were studiedl. It was found that the sol-
ubility and the dissolution rate of Diazepam were increased
with increasing sodium salicylate concentration. Diazepam
was also stable to photochemical decomposition in 30Zsod~
ium salicylate solution,

The mechanism of degradation of Diazepam and Nitra-
zepam was investigatedz. The mechanism proposed was the
cleavage of the seven membered benzodiazepinering.

In this study the solubilization of Diazepam and Ni-
trazepam in buffered solutions of nonionic surfactants

was studied in order to investigate the effect of pH value
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of the solubilized gystems containing both drugs.

3 . . .
A TLC method was carried out for the separation of

Diazepam and Nitrazepam from their degradation products.

EXPERIMENTAL

Materialgsg:

Diazepam and Nitrazepam (Hoffman La-Roche, Basel,Sw-
itzerland) were of Pharmaceutical grade. The surface ac-
tive agents were of commercial grades. They -were used with-
out purification. These surfactants include cetyl stearyl
alcohol with (20) ethylene oxide units (Eumulgin C 1000),
cetyl stearyl alcohol with (50) ethylene oxide units{(Eum~ -
wulgin C 1500), both were obtained from Henkel Interan,
Dusseldorf, W. Germany. Polyoxyethylene (23) lauryl ether
(Brij 35) rand polyoxyethylene (20) cetyl ether

( Brij 58 ) both from Atlas Inc. Delaware, U.S.A. The
number between brackets indicates the number of ethylene

oxide groups in the surfactants molecule,

Sodium dibasic phosphate, citric acid, sodium metabi-
sulphite, glycerol, Methyl and propyl parabens were pure
chemicals (BDH, Poole. U.,K,) Silica gel G for thin laver
chromatography, Chloroform and diethyl ether were from

Merck, Schuchard, W. Germany.

Solubilitz Determination:

The analytical method was followed for measuring the

solubility of Diazepam and Nitrazepam by different non-

ionic surfactant solutions.
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An accurately weighed amount of about 50 mg of either
Diazepam or Nitrazepam were equilibrated with 8 ml of the
previousely mentioned nonionic surfactant solutions adju-
sted to pH 4, 6 and 7 using Mc~Ilivan bhuffer system in
screw capped tubes, The tubes were shaken in a comnstant
temperature water bath at 359, The equilibrium was estab-
lished by repetitive sampling technique., After equilibr-
ation, they were centrifuged to sedemint excess solids.
- : The tubes were then reequilibrated for further period of
24 hours to attain the desired temperature. Samples were
] withdrawn and diluted with distilled water prior to their
assay by ultraviolet spectroscopy at 232 nm for Diazepam
and at 260 nm for Nitrazepam, The same nonionic surfact-
ant concentration of the specific pH value was used as a
blank at each time. It was found that the presence of
the studied nonionic surfactant solutions did not interfer
with the assay, nor made any shift in the maximum absor-

bance for both Diazepam and Nitrazepam.

Formulation of Diazepam and Nitrazepam in Mixtures:

A solution containing 2.5% w/v EumulginCl1000 in dis-
tilled water was used as solubilizing vehicle for Diazep-
am, and a solution of Brij 35 (2.5% w/v) in distilled water
was used as the solubilizing vehicle for Nitrazepam., A
mixed preservative of 0,187 w/v methyl paraben and 0.027%
w/v propyl paraben was used in each mixture., 0,17 w/v so-
dium metabisulphite was 1ncoporated as an antioxidant;
while 207 w/v glycerol was 1ncorporated as swe;teningagﬁnt,

The final formulations were adjusted to pH 4, 6 and 7/
using Mc-Ilivian buffer., The quantity of both Diazepam

and Nitrazepam solubilized in each formulated mixture Wwas

measured initially using TLC and it was found to be 0,117

w/v for Diazepam and 0.4% w/v for Nitrazepam,
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Separation of Diazepam and Nitrazepam from their

Degradation Products:
3

Thin layer chromatographic method was used for sepa-
rating both Diazepam and Nitrazepam from their degradat-
tion products using silica gel G as adsorbent and chloro-
form : diethyl ether (6:4) as the develcplng system,
Both of the two drugs were visualized under ultraviolet
light. Diazepam of Rf value of 0.53 showed three degrad-
ation products of Rf values of 0,92, 0,71 and 0,42 resp-
ectively, While Nitrazepam of R ¢ value of 0.56 showed
three degradation products of Rf value of 0,88, 0,71 and
0.4. Thus the intact drugs could be separated from thelr
degradation products and assayed quantitatively by meas-

uring the eluted spots in ethanol at 232 and 260 nm for

Diazepam and Nitrazepam respectively.

RESULTS AND DISCUSSIONS

The results for the solubilization of Diazepam and Ni-
trazepam in buffered nonionic surfactant solutions at pH
4, 6 and 7 are shown in Fig. 1~6. In all cases the non-
jonic surfactants can be arranged according té” their sol-
ubilizing efficiency as follows: Fumulgin C 1000 > Bri)
58 > Fumulgin C 1500 > Brij 53. Thus, the solubilizing

effect increases by increasing the lipophilic moilety of

the surfactant and vice versa

At zero concentration of the surfactant the effect of

pH is more apparent, Both drugs were more soluble at pH

4 than at higher pH values., This may be due to the prot-
onation of the nitrogenous centers of the benzodiazepine

This effect is evident in case of Nitrazepam at
In the

nucleus.
pH 4 for all concentrations of the surfactants,
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last case the role of surfactant type was masked by the
role of the pH value. On the other hand, the effect of
the buffer components should be considered, when discus-
sing the solubilization at different pH values. The hi-
cher solubility of Nitrazepam at pH 4 may also be attri-
buted to the solubilizing effect of exceszs citric acid
relative to the sodium phosphate content. The sodium salt
present at higher concentrations to attain the higher pH
values may cause a salting out effect for the surfactant{

Analysis of the mixtures for the intact drug content
using TLC chromatography at various time intervals showed
that in all cases when the logarithm of percent concent-
ration of either Diazepam or Nitrazepam (log C) 1n weeks,
a straight line was obtained, denoting that the degrada-
tion of both drugs is a first order reaction. From this
straight line correlation of the instability velocity
constant "K" and the half 1life values "tiﬂ were calcula-
ted and shown in Table 1.

The effect of the pH on the stability of Diazepam and
Nitrazepam 1in mixture at 3? is shown in Table 6 and Figu-
res 7,8. Mixtures containing Diazepam or Nitrazepam were
adjusted to pH 4, 6 and 7 in order to investigate the role
of the pH values of the mixtures on the stability of the
drugs. It is clear that adjusting the pH of the mixture
at pH 6 has the greatest stabilizing effect on both Diaz-
epam and Nitrazepam, while adjusting the mixture to.pH 7/

is nearly equal in its stabilizing effect of Diazepam to

that having pH 4 but less stable Nitrazepam mixture was

obtained at pH 7.
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Table 1: Stability of Diazepam and Nitrazepam 1in mixture of

different pH values at 35°¢

Diazepam Nitrazepam
pH K (week) ? t,(veeks) K(week) ? . wwﬁemmwmg
o “5
4 0.042 16,38 0.018 38.28
6 0.034 20,08 0.011 59.23
7 0,042 16.26 0.021 25,95
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