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ABSTRACT

The effect of different hydroxylated
compounds on the solubility of Methotri-
meprazine in non-ionic surfactant solu-
tions was investigated at two different
temperatures. Ethanol, glycerol, poly~
ethylene gl ywol (PEG) 600 and PrG 4000,
mannitol and sorbitol were studied as
additives in systems containing Eumul-—
gin C 1000, Eumulgin C 1500, Brij 35 and

" Brij 58 as the solubilizing surfactants.

Micellar solubilization of Methotri-
meprazine was found to be increased 1in
Brij 35 systems with all additives except

‘at low concentration (5% w/v) of PEG 600.
It also increased in s ystems of Brij 58
containing PEG 600, PEG 4000, mannitol
and sorbitol. |

A marked decrecase in micellar solubili-
zation of the drug was effected in sys-—
tems of Eumulging and Brij—-58 containing
ethanol or glycerol due to decreased

micellization. Also, PEG 4000, mannitol
and sorbitol decreased solubilizing effect

- of Eumulgins . .cept fgr PEG 4000 with
- Fumulgin C 10:9 at 367,
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INTRODUCTION

Mono-and Poly-hydroxylated organic compounds of diff-
erent molecular weights were used to increase the solubility

of dﬁugslﬂ4.

The s Lubilities of some sulfonamides in several normal
. _ 1
alcohols wWere determined over a limited temperature ranges’.

I'olyoxyethylene glycol 300 was added to increase the
solubility of sulfamethoxypyridazinez. Increase 1n equeous )

solubility of various drug: was effected by the use of PEG

400°%

The effect of combination of polyethylene glycols and -
polysorbates on the solubiliity of salicylic acid was studiedg.

In this investigation, the effect of different hydroxylated com-
pounds on the solubility of Methotrimeprazine was investi-
gated at two different temperatures. Ethanol, glycerol .
polyethylene glycol (PEG) 600 and PEG L4000, mannitol and
sorbitol were studied as a.ditives in systems containing
Eumulgin C 1000, Eumulgin C 1500, Brij 35 and Brij 58 as the

solubilizing surfactants.

EXPERIMENTAL

Materials:

Methotrimeprazine (American Cyanamide Co., USA), Cetyl
stearyl alcohol with 20 ethylene oxide units (Eumulgin C 1000),
cetyl stearyl alcohol with 30 ethylene oxide units(Eumulgin

C 1500), Henkel International, W. Germany), Polyoxyethylene-
23-lauryl ether (Brij 35) and Polyoxyethylene—-20-cetyl ¢ .er
(Brij %8) (Atles Chemical Cuo., USA), Ethanol, glycerol,
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polyethylene glycol {(PEG) 600 and PEG L4000, Mannitol and
sorbitol (B.D.H Chemicals, England). All chemicals of the
commerclal pure grades)were used without further purifica<’

-tiOﬂ-

Solublliity determination:

Excess of Methotrimepirazine was equilibrated with 8 ml
volume of the additive solﬁtion (5%, 10% or 20% w/v) contain-
ing surfactant (0, 2.5; 5y T.5 and 10% w/v) in a 15-ml screw
capped brown tubes. The tubes were shaken in sheking water
bath (GFL, Germany) kept at a temperature of 250 and 350 +
0.2°C. The time required for equllibration was estapblished
by repetitive sampling and analysis. After equilibration,
the tubes were centrifuged, reequilibrated, appropriately
diluted and assayed spectrophotometrically (Pye-Uncam SP6-
400) at 251.5 nm. In all cases, the presence of the solu-
bllizers or additives did not interfere with the assay.,

A proprely preparéd blank was used during the measurements.
Ihe drug was protected from light allover the experimental

work,

-RESULTS AND DISCUSSION

The micellar solubilization of Methotrimeprazine 1in
different conbentrations of non-ionic surfactants was the

subject of previous reportbn The studied additives affect
the solubility of Methotrinmeprazine in surfactant solutioas

(Table 1 and Fig. 1-4). Etianol decreased the solubility of

Methotrimeprazine to a gre:t extebt in all the studied
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solutions except Brig 35 solution. Ethanol has been known _  1 

to affect the CMC of surfacicants and 1in concentrations above

lesser exte-t (Fig. 2). The decrease in solubilizing power
of surfactants was greater when the concentrations of gly-
cerol was increased from 10 to 20%. Glycerol increased the
amount of Methotrimeprazine solubilized 1n Brij 35 solution.
Glycerol decreased the soluvilization in Eumulgin ahd in
Brij 58 probably because the drug is incorporated malinly in,
or near the lipophilic core, while glycerol is oriented to
the polyoxyethylene capsule resulting in an increase 1n the
capsular volume on the expense of the core volume with sub-
sequent decrease in drug solubilized.

The presence of polyethylene glycols ihcreased the sol-
ubility of Methotrimeprazine in water, i.e, 1t acted as a
co—solubilizer‘for Methotrimeprazine in the continuous phase.
This is evident by comparinz the 1ntercept in Fig 1 and that
of Fig. 3 and by the decrease in distribution coefficient

(Km) for Methotrimeprazine (Table 1) calculated as Cm/CW,

where Cm 1s the concentration of the drug in the micellar

phase and Cw is the concenti.tion of the drug 1n the aqueous

phase.
The effect of PEG L4LQOO compared with the effect of &

similar concentration of PEG 600 is as follows: fcr Eumulgin

C 1000, and because of its shorter polyoxyethylene chain., PrG

4000 has a less effect on solubilization of Methotrimeprazine

than PEG 600 at 250. For Bri] 35.of longer polyoxyethylene
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chain an increase in the amount solubilized took place im the

the presence of PEG 4000 th: : PEG 600,

The sugar alcohols mannitol and sorbitol i1ncreased the
solubilizing power of Brij 35 >> Brij 58, while they decre-
ased the solubility bf Methotrimeprazine in Eumulgin C 1000
and C 1509 solutions,

By raising the temperature from 25O to 350, the systems
containing glycerol, mannitol and srobitol showed a negative
temperature effect on the solubilizing capacity of the non-
ionic surfactants studied toward Methotrimeprazine (Table 1).
The penetration of these hydroxylated molecules 1ncreases by
thermal agitation into the solubilizing core or polyoxyethy-
lene region close to the micellar core, thus decreases the

solubility of the drug.

According to Elworthy - nd Patel7 the main locus of
solubilization appears to b: the polyoxyethylene mantle close
to the micelle core/mantle imxterface and not the hydrocarbon
core itself. Most of the results obtained can be explained
in view of this assumption. The change of solubilizingxmmer
of the studied non=-ionic surfactants in the presences of
such hydrophilic additives can be explained by their effect
either on the density of the polyoxyethylene mantle in the
solubilizing region near the core, or on the geometry of the

region and the way by which the solubilizate molecule fits

into the concentrated polyoxyethylene region.




Table 1: The effect of different additives on the solubility (S) and the distribution coe . Ziclent
. . . _ Q

o (K ) of Methotrimeprazine in different non-ionic surfactant solutions at 25°and 35 C

S it | | | |

- _ _ W |

w ddditive Cone Eumulgin C 1000 | Ewmulgin C 1500 Brij 58

3 - W/ _

S 259 350

h | S K S K

2 u m m

, Hene 119.3. b14,3 19,9 282.3]14.8 284.3 15,2 219,6( 27.8 533.1 29.7 L20.7jl1h.6 275.8 23.6 316.7

S thanol - 10% § 5.6 75.8 8.5 93.LI k.6 63.0 6.2 62.9)171.3 2630.9 150.2 1820.9) 6.8 92,5 11.5 120.8

e G..cerol 10% §17.6 104.7 16.7 $6.5411.2 7Th.C 10.7 52.301273.4 1L01.5 242.3 1324, 8§13.4 82.8 12.1 &2.2
Glyrercl 20% m 7.6 33.6 6.9 30.2] 5.9 22.7 5.5 13.L4}j267.2 1221.9 297.8 1134.5§11.7 61.3. 11.3 52.6
PEG 00 s% §19.7 . ol.4 27.1 68k.2§12.5 34,7¢17.3 53.5| 25.8 76.6 28,7 9L.7p1k.1 2.3 30.8 102.5
PEG  £00 10% |19.%  s5k.3 21,0 sé.ol11,7 33.: 12,4 33.L)j158.2 334.1 198.0 L29,8§L7.3 12k.5 28.7 129.1
PG OGO 10% §11.1 135.6 28.1 25,71 . ..2 163.0 16.3 137, :4191.2 1711.7 200.5 1528.718.6 202.7 "..: +37.9
Mennitol 10% f1k.8 116.4 13.8 15C.7§12.0 85,0 1l.4 99.0128C.7 2012.3 254,5 2692.4118.7 152.0 16.3 176.8
Sorbitol 10% 17,7 137.h 16.1 126.7§13.5 98.5 12.7 97.6}350.9 2595.2 313.4 2661,0420.2 155.8 17.8 112.3
S = Solubility nmg/g of Methotrimeprazine in the surfactant- calculated from the slopes of thne

least square plots. | .

HE_H oE\ns_ﬂWmHm C is tre concentration of the drug in the micellar phase and C_is the concentration of

I W
the drug in the aqus us phase, _
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Fig, 2: Effect of different concentrations of non-ionic
surfactants con-aining 10% glycerol on the sol-

ubilization of methotrimeprazine at 25°
o Eumulgin C 1000 ® Eumulgin C 1500
O Brij 35 . s Brij 568,
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Fig, 3: Effect of different concentrations of non-ionic
surfactants containing 5% w/v PEG 600 on the sol-
ubilization of methotrimeprazine -at 259

0 Eumulgin C 1000 ® Eumulgin C 1500
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Fig. 4: Effect of different concentrations of non-ionic
surfactants containing 10% mannitol onothe SOl-
ubilization of methotrimeprazine at 25

o Eumulgin C 1000, e Fumulgin C 1500
0O Brij 395, ® Brij 58
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