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EFFECT OF CERTAIN ORGANIC AND INORGANIC

ADDITIVES ON THE FLOCCULATION SUSPENSION CONT-
AINING DIFFERENT SULPHONAMIDES

F.S5. Habib, A.E. Aboutaleb, M.A. Attia
Department of Pharmaceutics, Faculty of Pharmacy, Univesr:

sity of Assiut, Assiut, Egypt.

The effect of various concentrations
of certain organic and itnorganic addi-
tives on the flocculation of suspensions
containing three sulphonamides were inv~
stigated. It was found that the sedime-
ntation volume increasged relatively 1in
the case of suspensiong containing 8sul-
phadimidine, then sulphaguanidine which
in turn was more than sulphanilamide.It
was concluded that the nature of the
addititves and their concentrations as
well as their effects in the cloud point

of the surfactant used greatly affected
the sedimentation volume., Other factors
such as the difference in particle size
and density among the three drugs used

may also play a part.

Non-ionic surfactants are employed in pharmaceutical
and cosmetic disperse systems as wetting agents, emulsi-
fiers and stabilizers. Interfacial properties of these
surfactants, are significantly influenced by their state

. . ¥i . . .
of dissolution . Certain alcohols caused an increase 1in

the hydration of polyoxyethylene nonylphenol ethers, while

others led to the opposite effectsz.

An important factor in the shelf-life stability of
pharmaceutical suspensions in the state of flocculation

of the particles. Deflocculated suspensions tend to cake.

Flocculated systems, on the other hand, are generally muéh

easlier to redisperse and are preferred for this reason‘4’5
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"The purpose of this work i1s to investigate the effect
of various organic and inorganic additives on the stability
of suspensions containing different sulphonamides. It 1is

" 1likely that additives that affect the hydration state of
the surfactants may also alter the degree of flocculation

"0f the suspension containing different sulphonamides.

EXPERIMENTAL

!Haterials:

Polyoxyethylene sorbitan mono-laurate(a), sulphanila~

mide, sulphaguanidine, and sulphadimidineqnsodium sulphate,

propylene glycol, polypropylene glycol, glycole, polyethy-
lene glycole 3000 and 400 (c)

Preparation of the suspension: -
Twenty ml of 22 aqueous solution of polysorbate 40 was -

added to 10 gm of each sulphadimidine, sulphanilamide and
sulphaguanidine in a mortar. After dispersion, the additive

was added as an aqueous solution. After thorough agitation

the suspension was transferred to measuring cylinder. The

mortar wasg rinsed with water and the cylinder was made up |
to 100 ml with water. The suspension was agitated in the
cylinder for about 0.5 min. and then permitted to sediment,.
Sulphadimidine, sulphanilamide and sulphagaundine suspen-
sions were permitted to stand until the volume of sediment

did not change for at least two weeks. The flocculation

state of the suspensions was assessed using the sedimentation

volume.

A) Atlas chemical Industries, Delaware, U.S.A.
b) Elnasr chemical company, Egypt. -

C) British drug house , poole, England.
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RESULTS AND DISCUSSION

Figure (1) shows the effect of propylene glycol con-
centration on the sedimentation volume of the three sulpha
drugs. It was found that on using 407%Z propylene glycol or
less, the sedimentation volume of sulphadimidine ranged
from 0.20 to 0.22., These suspensions were flocculated and
became capable of redispersion by inversion and shaking of
the mixing cylinders. At 307 propylene glycol concentration
or less the sedimentation volume of sulphanilamide ranged
from 0.24 to 0.27. These suspensions were also flocculated
and capable of redisperion by inversion and shaking of the
mixing cylinders. But,in the case 0of sulphaguandine it
was found that on using 407 propylene glycol concentration,
the sedimentation volume of the drug ranged from 0.25 to
0.26. These suspensions were deflocculated and became
impossible toO redisperse after standing for about two weeks.
The sedimentation volume of sulphanilamide suspensions was
decreased by using propylene glycol at concentration of
302 or higher. But,1n the case of sulphadimidine and

sulphaguanidine suspensions with propylene glycol concen-
tration of 40% or higher, the sedimentation volume of

these drugs was decreased.

Figure (2) shows the effect of sodium sulphate con-
centrations on the sedimentation volume of sulphanilamide,
sulphadimidine and sulphaguanidine suspensions containing
2% polysorbate 40. It was found that in the case of
sulphanilamide suspension, deflocculation occur on using
279 sodium sulphate concentration; above 27 w/v sodium
sulphate the suspension became flocculated. This was also
the case for sulphaguanidine. In the case of sulphadimidine

the suspension became deflocculated at all the concentrations

of sodium sulphate used. This result obtained agreed with
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previously published resultsg, which stated that when

the sedimentation volume 1ncreased there will be a

tendency for the suspension to be flocculated.

It 18 of interest to notice that propylene glycol
when used at concentration of 307 and above, caused
reduction 1n the cloud point of the surfactant below
IOOOC. Thiss; ws also the case with sodium sulphate .
This decrease in the cloud point may be due to dehyd-
ration of the polyoxyethylene group of the surfactant
molecule., It seems likely that dehydration is invol-

ved 1n the effect of these additives on the properties
of the prepared suspensions7.

Figure (3) shows the effect of different concentra-
tions of organic additives on the sedimentation volume
of dispersions containing sulphonamides stabilized by
non-ionic surfactant. It was found that the sedimenta-
tion volume increased relatively mor in the case of
suspensions containing sulphadimidine than sulphaguani-
dine which in turn was more than sulphanilamide. It was
found also that, the concentrations of the various organic
additives affected the sedimentation volume. Generally,
it was found that once thae concentration of the organic
additives increased from 10 to 30Z v/v the sedimentation
volume increased much more. The nature of the organic

additives used, also affected the sedimentation volume for

I
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the three sulphonamides 1nvestigated. It was obvious that,
polypropylene glycol has the greetest effect followed by
P.E.G. 300, then P.E.G, 400 and lastly glycerol at the
various concentrations used. This may be due to the diff-
erence in the viscosity of the prepared solutions containing
the various additives. Therefore solutions of polypropy~-
lene glycol were expected to be more viscous than P.E.C,
300 or 400, as well as glycerol variation in the chemical
structure among the different additives used, as well as
their effect on the cloud point of the surfactant may play

a part. The difference 1n particle size and desity of

these sulphonamides will also affect sedimentation volume,
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sulphaguanidine suspensions containing polysorbate 40.
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Fig. J: Effect of Different concentrations of organic additives on the sedimentation volume of disgpersiong

containing var ious sulphonamide stablized by @ non-ionic surfactant.
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