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The effect of number of hydrotropic
agents belonging to diverse chemical groups,
€.g. sugars, sugar alcohols, amides, imides
acids and salts, on the water-solubility
of the practically insoluble antiepileptic .
drug Carbamazepine at 25° was studied. Aleo ,
comparigon of the solubilizing effietency
of the different hydrotropic agents was per-
formed. It i3 clearly evident that the solu~
bilizing efficiency of these hydrotropie
agents depends upon both type and concentra-

tion of the tested additives used in this
study. *

One of the effective and widely used method for increa-
sing drug solubility of insoluble drugs'is to use hydrotropes
The term hydrotropy hﬁs been used to dssignate the increase
in aqueous solubility of organic substances normally insol-
ublevor slightly soluble 1n water by the addition of large
amounts of additivesz. Some workers have postulated that
hydrotropy 1s simply another type'of‘solubilization. where the
solute'is.dissolved in oriented clusters of the hydrotropic
agentz. The salting 1n mechenism have been suggested for this
phenoménon by McKeeS. Others felt that this phenomenon is

more closely related to complexation with a weak interaction

- : _ 2 4
existing between the hydrotropic agent and the sc . ute®. Ueda

decided that both factors, i.e., complex ;E‘omati?n and salting in, play sa

part in the hydrotropic properties.’
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The hydrotropic action may €extend to be more benefl-
cial, and influences the activity, absorption and stabi-
lity of drugs. A large number of hyrotropic agents were
subject of many investigations dealing wlth the enhsance=
ment of water-solubility of sparingly soluble drugs, yet
no attention has been awarded to invéatigate their effect
on the solubility of Carbamazepine. In ‘this vork, the

gffect of some hydrotropic agents on the solubility . . of
Carbamazeplne was investigated. \

W

EXPERIMENTAL

Materials:

e darbadeepinea
€ Hydrotropic agents used:
- Sorbitol, mannitol, glucose, sucrose, lactose,
J urea, thiourea, nicotinamide, saccharin-sodium,
succinimide-sodium, citric acid, tartaric acid,
potassium chlorlde, potassium cltrate, sodium
benzoate and sodium tartra%eb.
All the above mentloned materials are either

of pharmaceutlcal or analytlcal grade.

Agpafstuq:
Spectrophotometer (Pye~Unicam SP400~England).

Procedure:

Excess of Carbamagepine was equilibrated with 8 ml of

the solutions of different concentrations of the

8- Clba—Gelgy Limited, Basle, Swltzerland.

b~ British drug houses, Poole, England
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hydrotropic agents in a 15 ml serew capped tubes. The
tubes were shaken in a constant temperature water bath
at-25° (+ 0.10). After equilibration for 10 days, they
were centrifuged and reequilibrated for further 2l hours.
Samples were withdrawn and after appropriate dilution.
vith distilled water, they were analfsed,spectrophoto-
metrically at 285 nm for their Carbamazepine contents
using a blank solution containing the same concentration

cf the hydrotropic agent.

The presence of the hydrotropic agents in the dilution
range used was examided and it was found that they were
neither interfered with the spectrophotometric assay nor
they made any shift in the wave length of maiximum abso-

rbance of the medicament.

RESULTS AND DISCUSSIONS

Fig. 1 and Table 1 show the effect. of sugars, namely,
.lactosé, sucrose and glucose, as well as sugar alcohols._
nameiy mannitol and sorbitol on the aqueous solubility of
Carbamazepineiat 25°, It can be seen that sugar alcohol
show higher solubilizing action than the otherlsugars. SBor-
bitol shows higher Bolubilizing'actiOn than mannitol tow-
ards Carbamazepineg Glucose is the best solubilizer at con-
centrations ﬁp to 25.8% w/v, but'above which sucrose was
found to be better. This effect can be explained on the
basis that sugars and sugar alcohols may break up water
clusters surrounding the drug' molecules. This effeqt- increases

the entropy of the system, and produces a driving force for

‘golubilization of the drugs.
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Fig. 2 and Table 2 show the effect ¢i amides namely,
urea, thiourea and nicotinamide on the water solubility of
Carbamazepine. The éolubility of the drug in presence of
nicotinamide was much more than 1its solﬁbility,in the pre-
sence of thiourea and urea. Also, the solubilizing power
of taiourea was higher than that of urea.f This reveals that
substitution of the oxygen atom 1in the carbenyl group of
urea with sulfur atow is in the favour of the hydrotropic
efficiency of the molecule. Furthermore, the solubilizing
power of urea is independent on its concentration.

Fig. 3 and Table 3 illustrate the effect of two imides,
saccharin sodium and succinimide sodium, on the water-solu-
bility of Carbamazepine. More than 0.02 mole/L concentra~-
tion, saccharin sodium was much better than succinimide
sodium, while the reverse was true below this concentration.
It is possible to consider the changes in the solubility of
- the medicament by the tested amides and imides 1o occur party

through the same postplated.mechanism given by Long and
McDevif5 . On the other hand, Frank and Frankseconsidered
that urea acté as indirect structure brzaker when added to
water. Those which are used as their salts may participate
in the solubilizing action t-hroug'h _f.he dissbqiation of their
molecules in solution and their ability to be engaged in
ion-dipole attraction forces together with the drug molecule.
The effect of citric and tartaric acids on the solubility
of Cgrbamazepine.in~waterﬁat 25o was_investigated as shown in
Fig. 4 and Table 4L Tartaric acid causéd a more pronounced

inerease in the solubility of the drug. The solubility promo-

ting effect of these two aliphatic.acids may be du- to the
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the following mechanism: ion~dipole interaction between
the enionic moiety of the acid and water molecules which
could lead to " breaking up" of ice-befgs7in liquid water
and result in the formation of more open"lattice"” struc-

ture.,

Fig. 5 and Table 5 show the effect of some salts on
the water-solubility of Carbamazepine. Sodium benzoate
. showed the highest solubilizing power among the salts
used. The solubilizing action of these salts could occur,
at least partly, thréugh break-up of wafer_molecule clus-
turs or " iceberges", thus increasing the water:activify
- Which could result in breaking up of the hydrotropic bon-

ding and self-association of the drug molecules.
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Table 1: Solubilizing Powers of sugars and Sugar alcohols Towards
Carbamazepine. B

T
. ! 7
 Sugar concentra- Solubilizin FPowersg/g x 10 Mot tol

tion % w/v Glucose Sucrose Lactose Sorbitol
5 1,20 -4,60 =4.60 . 9,40 T.40
T.5 147 -4 40 ~————— ——— e
10 1.40 -4 .60 1.30 5.0 2. 70
15 1.53 0.00 -0.33 4,27 3¢33
20 - 1.35 0.65_ -0, 80 - 3.50 3. 35
30 1.23 1.57 -1.33 2,80 2.43
- 60 1.4

2,62  -0.k4 2,12 1.62

Tablsé 2: Solubilizing powers of Amides Towards Carbamazepine.

Hydrotropic con- - Solubilizing Powers(Mole/mole )

centration
Mole/1 Urea ~ ~  Thtourea - =  Nicotinamide
0.1 0.00057 0.00167 . 0.00667
0.2 0.00057 0.00198 0.00609
0.3 0.00057 | 0.00189 | 0.00522

0.4 _ 0.000 0,00192 ~0,00442
~Table 3: Solubilizing Powersof Imides Towards Carbamazepine.

... .. .Solubiliiing Powers(Mole/mole)

. Nl

Hydrotrope Con-

centration | . _
Mole /1 Suceininide~sodium '~~~ Saccharin-godium = =
0,01 0.0127 ' - 0.011k

0.02 0.0092 - o 0.0085

0.04 - | _ - f 0.0099

0.05 ' 0.00L0 - . 0.0083

0.1 0.0021 - 0.0051

0.2 ' . .-

- 0,0013
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Table 4: Solubilizing Powersof Aliphatic Acids Towards Carbama~-
zepline. - | |

~.Solubiliaing Powers (Male/mole)
Hydrotrope Con-

centration |

Mole/1 ~ ~—~ ~Citrie actd T Tartariec acid
0.01 0.000 . 0.0170
0.02 0.000 0.0106
0.05 0.0003 | 0.0055
0.1 0.0009 . . 0,0030

Teble 5: Solubilizing Powers of Salts Towards Carbamazepine.

---------------

ttttttttt

Hydrotrope Concentra— . '
tion , Potassium Potassium Sodium Sodium

Mole/1 - Chloride Citrate Benzoate  Tartrate
0.01 . —————— 0,0100 mm—e—eee  0,0100
0.0175 : e e 0.0089  ==—=-m
0.02 | 0.0015 0.0043 —————— 0.0059
0.04 ' 0.0007 0.001k 0.00L44 R
0.05 _ 0.0006 ~0.0003 0.0042 0.0011
0.075 | —— e 0.003k e e
0.1 -

-0,0008 0.0034  -0,0003

||||||||||||||||||||||||||
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fig( 1 ). Effect of various sugars on
the solubility of carbamazepine
- In water at 25°.
Key: e Sucrose. o OGlucose,

O Sorbitol B Mapnitol,
AN Lactose.
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- Amide concentration (mole/l).

tigl2 ): Effect of various ‘amides on the
solubility of carbamazepine in
water at 25°

Key: A Urea, O Thijourea

© Nicotinamide
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Solubilized carbamazepine (mole/ 510"

' U6 8710 12'111 g 18 2
_Imide concentrat mde/)
figl3): Effect of various imides cn the

' solubility of carbamazepine in
water at 25°.

Key' o Saccharin - sodium |
- o Succinimide - sodium.
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o (mole/ |} x 10[":
TNN o 0d 2D

-~ solubilized carbamazepine

Ac?d cor\gent?agn (6 'noig/ IMOg‘ U_—

fl(; (4 ). Effect of various cliphatic acids on
the solublllty of corbomozepme in

water at 25° - * -

“e¥:e Citric acid, o Tartaric acid.
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pine

(mole/1) x10?

Solubilized carbamaze

1 2 3 4 567 8 90
Salt concertrationtmole/1)x10.
Eiges):Effect of various salts on the
solububility of carbamazepine
in water at 25.
Key: ASodium.benzoate,6Sodium.fartrate
@ Potssium_citrate. A Potassum
chioride.
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