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EFFECT OF PH,TEMPERATURE AND CERTAIN ADDITIVES OX
THE SOLUBILIZATION OF CARBAMAZEPINE BY
SLLECTED NON-IONIC SURPFPACTANT SOLUTIONS

_ A.E. Avoutaleb & S.Ms; Ahmed
Llepartment of Industrial Pharmacy, Faculty of Pharmacy,
Assiut Unive.:  ~ -, Assiut, Egypt.

The effeect of incorporation of various
organic additives on the solvent power of
the different micelles for Carbamazepine
wae irvestigated. The variation in the pH
value as well as the temperature of these
solution on the degree of solubilization
of Carbamazepine was also studied .

It wae found that propylene glycol in-
creased the solvent power of the differe-
3 -~ nt micelles, while glycerol and PEG 1000,
4000 and 6000 decrease their solubilizing
eapacity. Raieing the temperature and
lowering of pH value also inereased the
solvent power of the micelles.

Formulation of drugs in aqueous solutions is essentially
important when uniformity of dosage, rapid and constant ab-
sorption should ©be insured. However, the limited solubility
of certain drugs in water makes this requirement not easily
accessible. Ir zost cases drug administered in solution

form 1s immediately available for absorption and giving more

rapld action than if the same dose is administered in a
Tablet form

1.




The objective of this investigation is to solubilize

2’330 28 to obtain a solution of Carbamsa-—-

Carbamazepine
zepine suitable for formulating aqueous preparations from
this drug. In case of Carbamazepine, it is important to
achlieve rapid abscorption and immediate action especially
1n the case of attack and to give easily administered

ligquid preparations even to children.

BEAPERIMENTAL

‘Meterials:

~- Carbamazepine (Ciba-Geigy Limited, Basle Switzerland).
Non-1iounic surfactants used which include:
Cetyl stearyl alcohol with(20) ethylene oxide unites,
Cetyl—-stearyl alzouol with (30) ethylene oxide units{Eum-

1000 | |
ternational_Dusseldrof, Western Germany). Polyoxyethylene

ulgin C and Eumulginclsoo, respectively, (Henkel In-
(20} cetyl ether &nd-polyoxyethtlene ( 23) lauryl ether
( Brij 58 a.rid 35 respeétively,_ ( Atlas Chemical Industries,
Inc. Will. Del. U.S.A.). '

The additives used include:

Glycerol, propylene glycol(British Drug houses. Pool
England), polyethylene glycol 1000, polyethylene glycol L4000
polyehtylene glycol 6000 (Adwic Prolabo Company L.T.D).

Buffers (British Drug houses. Poole England):-
-~ Sodium dibasic phosphate.,

Apparsatus:
- Spectrophotometer(Pye-Unicam SPLOO, England).

. pHi-meter (Seibold, Austria).
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Effect of ph, temperature and certain additives on the
solubilization of carbamazepine by selected non-ionie
surfactant solitions

Methods:

Detterminaticn of Carbamazepine solubility 1in non 1onic

surfactant solution containing different additives:

A- Giycerol:

Soluticon containing different concentrations of the
non—-ionic surfeactants and 9 or 10% w/v glycerol were prepared.
10 ml of each sclution was transferred to 15 ml screw capped
Ltubes and exceseg Curbamazepine was added. The tubes were
equilibrated in thermastatically controlled water baths at
25° and 35° + O.lOC, for 12 days with continuous Shaking. After
the equilibrium time had elapsed, the tubes were centrifuged ,
then re-equilibrated for further 2L hours. Samples were with-
drawn and after appropriats dilutions with distilled water,
they were analysed spectrophotometrically at 285 nm for their

Carbamazepine contents.

B- Progxlene Glycol:

Difféerent non-ionic surfactant solutions containing 5% or

10% w/v propylene glycol were prepared. The experiment8 were

‘performed as mentioned before for glycerol.

C- Polyethylene Glycols 1000, 4000 and 6000:
" Different non-ionic surfactant solutions containing 5% or

lO%”pf each of the different polyethlene glycol were prepared.

The experiments wvere verformed in the same manner as in the case

of lecerol.

Determination of Carbamazepine solubility by non-ionic sur-
- factant solutions of different pH values:

Solution containrning different concentration: of the selected

;
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non-—-ionic surfactants of pH 2.2, 6 and 7.4 were prepared by
using Mc—-Ilvaine citric acld—-disodium phosphate bufferé.
Solutions of pH 2.2, 6 and 7.4 respectively. T:: exper=-
iments were gperformed as mentioned before.
i'he presence oi elther additives or buffer components
iid not interfere wiih the assay of Carbamazepine 1n the

dilution range used.
RESULTS AND DISCUSSIONS

1) Effect of different additives on the degree of solubiliza-

tion of Carbamazepine:

Fig. 1 shows the effect of 5% w/v propylene glycol in the
different nen~ionic surfactant solutions on the solubility of
Carbamazepine at 25%, On comparing the solubilizing efficlency
of the non-ionic surfactant solutions in the absence and 1n

- the presence of 5% w/v propylene lecol, towards Carbamazeplne
1t was found that the presence of this low concentration caused
& slight increase in the solubillizing efficlency of the respec-
tive surfactants. This increase can be attributed to the enha-
nced solubility of Carbamazepine in micelles which have been
enlarged in size and the suppression of liquid crystal formation

N | : .o . 4 .
whlich can oppose micellar solubilization . Ralsing the concen-

-—— -

solutions caused a slight increase in the solubilizing effici-

ency of the latter
Fig. 2 demnrstrates the effect of 5% w/v glycerol on the
"solubilization of Carbamazepine by different non-ionic surfac-

tant solution at 250. Being hydrophilic, glyce 21 18 1incor-.

. pgfated in the pclyoxyethylene chain of the micelle causing
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solubilization c¢f carbamazepine by selected non-tonic
surfactant solutions '

enlargement of this layer. Consequently, & relative deorease
in the core volume to the micellar volume occurred. In this
case, a decrease in the solubilizing efficiency of the non-
icr.lc surfectant sclutions was obtained. Raising thé con=
centration of glycerol to 10% caused a slight decrease in
the solubilizing efficiency.

Fig. 3, I -~ 5, illustrute the effect of 5% w/v PEG
1000, PEG LCOO and PEG 6000 respectively, on the solubili-
zing efficiency of tie investigated non-ionic surfactants
towards Carbvamaczepine at 250. It was found that the presence
of PEG'S caused a decrease in the solubilizing efficiency of
the selected non-ionic surfactants. This decrease may-be due
either to the increase in the hydrophilicity of the non-ionic
surfactant micelles, or to tne decrease in the relative vol-
ume of the micellar core to the total micellar volume.

The order of efficiency of the different non-ionic sur-
factant solutions conrntalning the above mentioned additives for
solubilizaetion ©f Carbamazeplne can be arranged as follow:

Eumulgin C;qqq > Brig 58 » Bumulg:in > Brig 35.

C1500

s~ Effect of variation in temperature on the degree oOf

solubilization of Carbamazepilne:

‘Temperature 1s an important factor which has & varying
effect on the extent of micellar solubilization. Many studies
madc Ly Mool and fo—worFﬁrsg on the effect of temperature
variation on micellar solubilization. Upon icreasing the tem-
perature of the non=-ionic surfactant solutions containing 5%
W/V or 10% w/-- ~ -ropylene glycol, glycerol or P.E.Gs., from 25O to 35?.

a positive temperature effect was observed as shown in Figs (6-10), i.e.,

there was an increass in solubility of Carbamazepine with increase 1n
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temperature. This may be due to increase in aggregation number, c.nsequently
the micellar size would be enlarged which can accomodate
more amount of the solubilizate.

Table-1l-shows the solubility g/g by non-ionic surfac-
tant solutions in the absence and in presence of 5% w/v or
10% w/v of the variouz additives at 250 and 350. From this

~table, it can be noticed that the solubilizing efficiency
Qf the selected non—-iocnic surfactants may increase by the
presence of organic additives as 1in case of propylene glycol
or decrease as in case of the other additives, namely, gly-
CeroL, foG ;Ouu, CAa Lu00 an. DEG 6000.

Table 2 gives an idea about the distribution of Carba-

" marepine between the micellar pseudo—-phase and the aqueous
phase, i.e;, hm ..lue at the two temperature used in this
study, and also effect of the various additives on this value.

” ' As shown'from.the table, the effect of the additives on the

sOlubility of the drug in the aqueous phase and the micellar
pseudo-phase may cause the K _value to decrease Or lincrease,

m
This indicates that when K 1increases, this means that the

additives induces more solgbiiization of Carbamazepine 1in the
micellar phase than in the continuous phase, and the reverse
cccurs when Km value decreases,

It 1is noticed tioat the Km value decreases by raising
the temperature frcm 250 to 350, This can be attributed to the
- fact that beth the agueous and micellar solubilitieslof the

medicament are changed by increasing the temperature, but not

by the same rate.
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From the previcus results, 1t can be concluded that among
the organic additives studied, propylene glycol car e consi-
dered the best to te used 1 conjunction with non-ionic
surfactants 1n sclubtilized system of Carbamazepine . The
solubiliznti»o»n ~f Carbamazepine increases as the amount of
propylene giycol increases and also with rise in temperature.
But, glycerol, PEG 1000, PEG LOOO and PEG 6000 are not reco=-
mmended to be innorporated in solubillized systems contalning

Carbamazepine,

3- Effect of different pH values on the degree ¢f solubili-
zation of Carbamazepine:

, The different solubilized systems containing Carbamazepine
were prepared at various pE value56’7. It 1s of i1nterest to
investigate the effect of pH change on the solubillity of
Carbamazepine: The pH values of the selected surfactant sol-

utions, e,g., Eumulgin C Eumulgin C

1000 1500 * Brid 35 and
Brij 58, were adjusted to pH 2.2, 6 and T.4 by using MC-
Ilvaing citric acid disodium phosphate buffer. This study on
the effect of pH on the solubilization was performed only at
250. From Fig. 11%12,it 1s obvious that on increasing the pH
of non—ionic surfactnat solutions, a slight decrease in the
amount of Carbamazepline solubililized was obtained.

This may be due to the fact that Carbamazepine being an
amide-could be iocnized at higher pH values. It is well known
thai the uniosn-zed form of nmlides could be 3olubilized only
within the micelliar interior, while the ionized form of this
solute, mostly, favcurs the aqueous phase.

o From the -~ -"i1ous results, one may conclude *hat the sol-

ubilizing efficiency of the used non-ionic surfactants towards

Carbamazepine increased as the pH value of the system decre-

ased from 7.4 to 2.2
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Table 1: Solubility of Carbamazepine n\n X How by Non-iomic mﬁ.?ng solutions in the
Presence of Various Additives, .

Solubility g/g of Carbamazepine calculated from uuwnwmﬂm@ measurements

Jon=tonia
Surfactante v, - 0%/Y Fole/v 10%&/v v 10%W/v fomw/v  1+10%/p -
Alore Propy lene Prog m Glycerol Glecrol PEG 1000 mnm 1000 PEG 4000 PEG 400Q PEG £000 FEGE300 ..
III.II'L vt o w_.____.-
250 350 259 350 2952 359 952 359 250 35© 239 359 259 350 25° 350 859 35° 259 359 359
Eumulgin € 1000 29.7 36.2 29.9 35.7-30.7 40.2 25.5 32.0 26.7 39.7 25.1 3h.% 23.6 32,9 26.2 35.5 25.4 32.6 26.2 wm 3+ 32.4
Brij 35 20.4 27.8 20.9 26.6 21.3 25.5 17.1 21.8 19.3 28.6 15.4% 21.7 15.9 24.6 15.0 25.4 19.2 21.9 16.8 25.9 19.3
Brij 58 27.7 36.% 27.8 33,2 28.4% 37.2 20.6 28.7 25.2 38,7 21.5 26.1 2C.0 30.2 25.2 34.8 25.3 28.4 21.5 28,4 Z0.3 |

| Table 2: Distribution noo&munwnn« :.n ) calculated from solubility Reasurement

328

Surfactant Surfactant containing §% w/w of the following additives

non=ionic rovy e Lycero £2G 1560 FEG 4000 PEG 6000
Surfactant alone glycol | : | O

25° 35°  35% 25® 23 3 2% 32 32 3P 25° " 3°
cmL ] 125 150 112 - lec 132 13 139 43¢ 138 -
Bumilgin C 1500 139 108 148 113 120 9€ 137 101 17Tk 123 150 118
Brij 35 112 %0 12k 93 108 79 1 98 139 108 13k 112

103 154 110 77 -wur 162 12k

Brij 58 154 119 162 117 126

LI
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