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The dissolution behaviour of

sulphapyridine, sulphamerazine and
sulphigsoxazole was investigated fror

thedr solid dispersions using PEG 4000,
6000 and coprecipitates using PvP 25,
000. It was found that the rate of
dissolution was much greater from the
preparations containing solid disper-
siong as well as coprecipitates for
the three sulphonamides investigated.
The polymer to drug ratio and the
molecular stracture, as well as the
nature of the polymer may also affect
the rate of release of each sulphona-
mide from its different formulations.

It is well, known that dissolution is frequently the
controlling step in the gastroiatestinal absorption of
drugs from a solid dosage form. Since the dissolution
process precedes the absorption process, any factor in-
fluencing the rate of dissolution must influence also

the rate of absorption.i
A number of slightly water - soluble sulph drugs in

solid state dispersion in a physiologically inert- soluble
carrier were prepared as a means for increasing their

rate of dissolution or absorption,

~Salib et alz, studied the dissolution rate of sulpgaa&2

methoxydiazine solid dispersion in polyethylene glycol
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and 20,000 enhanced the dissolution rate of sulpﬁamé—
thoxydiazine;'SekiguCk, et 312, investigated tﬁecﬁjs-
olution rate of sulphathiazole solid dispersion with
urea, it was found that the dissolution rate will-be
diminished in the presence of urea due to its decre-
asing solubility in aqueous solution.of urea. Simonelli
et 313, studied the enhancenent of dissolution rate
of sulphathiazole by polyvinylpyrrolidone from comp-
ressed tablets of polyvinylpyrrolidone—sulpﬁathia-

zole coprecipitates Coprecipitates of sulphamethia-

zole and sulphisoxa ‘ole were prepared at various rat-
4

ios by sekikawa o+ al”,
The purpose of this work is to study the dissolution
rate of sulphapyridine, sulphamerazine and sulphisox-
¢ 70le from their solid dispersions using polyethylene
Tlycol 4000 and 6000 at different ratios, as well as,

their coprecipitate with polyvinylpyrrolidone.

- EXPERIMENTAL

 Materials:

Sulphapyridine, sulphamerazine, and sulpﬁisoxazole
and PvP 25,000 were obrained from Cid Pharmacéutical
Co., Cairo , Egypt. | B

Gelatin Capsules were obtained from, Park Davis, Co.,
U.S.A. All other chemicals were obtained from B,D,E,

Poole U.K.

The experimental work carried out in this study

comprised the following:
A- Preparation of solid dissersion.
This was prepared by the melting procedure as follows:

The polyethylene glycol 4000 and 6000 were accurately

weighed, powdered , and melted in a suitable porcelain
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dish . The calculated amount of the powdered drugs were
then accurately weighed and added to the melted poly-
mer with constant stirring. Cooling was effected at

room temperature and the product was placed in desicec-
ator over silica gel, The solidified product was then
transferred to a suitable clean mortar, powdered and
passed through sieve 8¢ micron mesh size. It could

be noted that the incorporation of the drugs in the melted
polymar resulted in a one phase system, where by the drug
disappeared in the melted polyethylene glycol, forming a

solid dispersion in the polymar.

B- Preparation of coprecipitate.

This was prepared by solvent method as follows:

The polyvinylpyrrolidone(25,000) was acourately wei-
ghed and dissolved in a 100 ml absolute ethyl alcohol,
The powdered drugs were accurately weighed and dissolved
in another 100 ml of absolute ethyl alcohol by the aid of
mégnetic stirrer. The two solutions of the drug and carr-
ier were mixed together in percelain dish, the solventowns
evaporated and the residue kept in an incubator at 40 C
till constant weight., The mass was placed in desiccator
over silica gel and then transferred to a suitable clean

mortar, powdered and passed through sieve 80 micron mesh

si1ze.

C~ Dissolution rate study,.

This was carried out using an in-vitro dissolution ap-
paratus described by USP. The calculated amount ( 100 mg)
of powdered drug contained in gelatin capsule was rapidly
introduced,Hydrochloric acid 0.1 N e was used and absorption
was read at 265; 269, and 263 nm for sulphapyridine, slphi-
soxazole and sulphamerazine respectively, samples for ana-

lysis were obtained at suitable time( 20 minutes) intervals

up to aperiod of three hours, samples, each of (2‘m1),we're
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pipetted for the spectrophotometric assay, which were
replaced by an equal volume of a fresh solution of 0.1
N hydrochloriec acid. No change in A for the different

drugs was obhserved in the presence of the various polymars,

All samples were carried out in triplicates, - from

which the mean values were calculated.

RESULTS AND DISCUSSION

Figure (1) si.~ws the dissolution profiles of sulpha-
pyridine- polyéfhylene glycol 4000, polyethylene glycol
6000 and polyvinylpyrrolidone coprecipitate, at 1:1 ratio
of drug to polymers, physical mixture and ratio drug to
20lymars, physical mixture and that of sulphamerazine
alone, The dissolution rate of sulphamerazine in solid
dispersion physical mixture and coprecipitate was remar-
‘kably enhanced as compared with the dissolution rate from
' the powdered drug. Physical mixture at 1:1 ratio produced
faster drug dissolution than from sulphamerazine alone or
solid dispersion and coprecipitate,

On the other hand, sulphamerazine solid dispersion 1in
polvethylene glycol 4000 in hoth ratios (l:1 and 1:3), have
dissolution rate higher than the dissolution rate of the
drug dispersed in polyethylene glycol 6000 at different
ratio as shown in Figure 3 and 4. This finding could be
attributed to the viscosity of the dissolution ﬁedium.The
relative lower viscbsity of the polyethylene.glycolg4000

solution could be considered an important fattor, as men-

tioned before.

The dissolution study on the physical mixtures contai-

ning both ratios (l1:1 and 1:3) as illustrated in Figures 3

and 4, shows enhancement in the dissolution rate of the
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sulphamerazine from the physical mixture, as compared
with that of the powdered drug. It was suggested that
the main contributing factor influencing the enhance-
ment in the dissolution rate of the drug incorporated
in physical mixtures could be the presence of overla-

pping difrfusion layers of the drug and soluble carrier.

Figures (5) and (6), shows the dissolution profiles
of sulphisoxazole polyethylene glycol 4000, 6000 and
' polyvinylpyrrélidone (25,000) coprecipitate at (1 : 1)
and (1 ¢ 3) ratios drug to polymars, physical mixture
and that of sulphisoxazole alone. The results obtained
follow the same pattern as for the two previousely me-
ntioned sulphapyridine and sulphamerazine. In this case,
it was expected that the same interpretations could be
valid for the results of dissolution obtained on inve-
stigating other preparations containing sulphisoxazole.
The difference in the rate of dissolution between the
various formulations of the drugs investigated}may be
due to the difference 1n their water solubility. Other

factors such as variations in the molecular structure

between the different drugs may also play a part.
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Fig.1. Dissolution rate of sulphapyridine from its (1:1)
physical mixtures ; solid dispersions and coprecipitates.
2:!: a Pure drug. a Coprecipiate- PYP. o Solid di's_persion‘- PEG 6000
® Physical mixture-PEG 6000. Di Solid dispersion- PEG 4000.

B Physical mixture- PEG 400¢.
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Fig.2. Dissolution rate of sulphapyridine from its {1 :3)
physical mixtures; solid dispersions and <coprecipitates.
Key: & Pure drug. a Coprecipitate-PVP. o Solid dispersion-PEG 6000.
o e Physical mixture - PEG 6000. [0 Solid dispersion- PEG 4000.

B Physical mixture - PEG 4000.
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Fig.3. Dissolution rate of sulphamerazine from its (1:1)
physical n:xtures; solid dispersions and copredipitates.
Key: A Pure drug 4 Coprecipitate-PVP o Solid dispeI'Sion—PE:(} 6000,

e Ph wical mixturelPEG 6000 [J Solid di persion-PBEG 4000.
@ Py scal mixture-PEG 4000,
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Fig.4. Dissolution rate of sulphamerazine from its (1:3)
physical mixtures ; solid dispersions and coprecipitates
_'ff}_’j a Pure drug. & Coprecipitate-PVP, o Solid dispersion- PEG 6000.

A barsfon ik ey

® Physical mixture- PEG 6000. O Solid dispersion- PEG 4000.

B Physical mixture-PEG 4000.
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Fig.5. Dissolution rate of sulphisoxazole from its (1:1)
physical mixtures ;. solid dispersions and coprecipitates.
':fl: o Pure drug. a Coprecipitate~-PYP. o Sclid dispersion- PEG 6000.
e Physical mixture-PEG6000. O Solid dispersion- PEG 4000.
& Physical mixture- PEG 4000.




Dissolution st '
rom : LT U SUL Tharyridin em; )7 22"
f their solid dispersions and co --,é’g?gizg é e;:z.soxaz

127

75
b5}~

i

‘_}5 "

451~

Suiphi_r x. zole dissoluted per cent w/v

Time (minutes)

Fig.6. Dissolution rate of sulphisoxazole from its (1:3)
physical mixtures; solid dispersions and coprecipitates.
E.ii: a Pure drug. A Coprecipitate- PYP. o Solid dispersion-PEG 6000 .-
o Physical mixture-PEG6000. O Solid dispersion- PEG4000.

@ Physical mixture-PEG 4000.
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