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FORMULATION AND STABILITY OF HEPTAMINOL SUPPOSITORIES

PART I1I1: Chemical stability of Heptaminol suppositories
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ABSTRACT

The chemical stability of Heptaminol bgse in
four different suppository bases was tnvestigated
in absence and presence of several stabilizers.

The stability was found decreasing in the order of:
Glycerogelatin, Cacao-Butter, Witepsol-E-76, and

then Polyethylene-Glycols. Butylated hydroxyanisol

(BHA) was the best stabilizer in the two fatty-based

formulae, while tocopherol succinate was the worst,

In the water-soluble bases, sodium thiosulphate was

the best stabilizer, while the mixture of sodium -
formaldehyde sulfoxylate (SFS) with sodium edetate

was tne worst.

INTRODUCTION

In completion to a previous workl, Heptaminol base was for-

mulated in four different suppository bases with and without
certain stabilizers. The prepared suppositories were shelf-

stored and their chemical stability assessed.

EXPERIMENTAL

Material and Apparatus:

%
l- Heptaminol base

2- Pharmacopoeial or pure grade of cacao-butter, glycerin,
* ¥ * % %

gelatin, polyethylene-glycols 4000 and 6000 , Witepsol=-E-T5

 Adequate sample was kindly supplied by SWISSPHARMA S.A.A.
Cairo, Egypt, free of charge.

*# Farbwerke Hochst AG., Frankfurt/M.~Hochst, West—-Germany.

¥%¥*¥Chemische werke Witten, Ruhr, West-Germany.
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propyl gallate, butylated hydroxy-anisole, tocopherol succl-
nete, sodium thiosulphate, sodium formaldehyde sulfoxylate ,
sodium ethylene diamine tetraacetic acid (EDTA-So0d.), chloro-
form, sodium hydroxide, glacial acetic acid, mercuric acetate,

and perchloric acid.
3- Potentiometer PYE-UNICAM, Model 290 MK.

Methods:

Suppositories of Heptaminol base were prepared according to

the four previously-outlinedl formulae. These were sublected

to shelf storage and chemical-stability examination. The suppo-
sitories were packed in conventional plastic containers, well
covered, and stored at room temperature.

Appropriate stabilizer have also been incorporated 1n each
of the four suppository formulae. The concentration of each
stabilizer was chosen to be 0.1 percent. Fat-soluble stablilizers
were restricted to fatty—based suppositories, while watér-
soluble ones were admixed with water—-soluble suppository bases
The stabilizers employed were: propyl gallate (PG), butylated
hydroxyanisole (BHA), tocopherol succinate (TS), sodium thio-
sulphate with and without sodium edetate, sodium formaldehyde
sulfoxylate (SFS) with sodium edetate oOr sodium thiosulphate.
The stabilized suppositories were also stored as well as the
unstabilized ones, and their chemical stability was similarly
followed during U450 days, using 1n evaluation potentiometric non-
agqueous titrationz’s. The results of the present investigation

were processed into a final Table 1 and visualized in Fig. 1.

DISCUSSION

For the determination of the order of the decomposition

reaction of Heptaminol base in suppositories, the statistical

. co e 4 :
technique reported by Miligi et al . was applied to a hypother-

tical mean course of decomposition calculated from true decomposition results
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obtained from the four plain suppository formulae, This treatment

prqved ?hat @he rgaction followed a first-order pathway as
indicated by a value-of 0.97%*C.V.% and as compared to 3.1
and 5.5 percent for zero and second-order rates, respectively.

According to first-order decomposition rate constants,the
four suppository formulae may be classified in decreasing |
order of preference as follows: glycerogelatin, cacao-butter,
witepsol-E-T75, and then polyethylene-glycols formula. Glycero=-
gelatin suppositories have conferred stability to Heptaminol
base by 18.6 percent more thén cacao butter, by 32.8 percent
than in Witepsol-E-75, and by as high as 39.2 percent than 1in
polyethylene glycols. Their half-life values varied within
354.9 and 49kL,1 days pertinent to polyethylene glycols and gly-
cerogelatin, respectively. This range may se regarded indica-
tive of low Btability, sineeit cannot be accepted to market =a
suppository formula in whieh 50 percent loss of potency i
expected in a year or 8o0.

In this study stebilizing agents were found to influence
the stability of Heptaminol base quite variably.

"In cacso-butter suppositories, BHA only has improved the
stability of the medicament by about 7.8 percent propyl gallate
and particularly tocopherol have decreased the stability of
Heptaminol to the extent of 18.59 and 46 .74 percent , respectively.

In & similar way, the stabilizers acted 1n Witepsol~-E-T5
gsuppositories, with the exception that polyethylene glycols this
time caused slight stability increase. Relative to the control
formula, the extent of improvment reached 19.5 percent for poly-
ethylene glyeols and as much as 55.41 percent for BHA, Tocopherol
did not stabilize heptaminol in this formula.

As to the water-soluble Buppository formulae, interesting
results have been obtained. Thus, glycerogelatin control formula

showed the best stability relative to the other three control

formulae of the different bases tried. This stability was seen




Formulation and stability of Heptaminol 9uppos£t0{ies 891
Part III: Chemical stability of Heptaminol suppositories

to be enhanced by any of the stabilizers except the combina-

tions SFS and EDTA-Sod. This latter combination recorded a
4,82 percent decrease in heptaminol stability. However, sod-
ium thiosulphate with EDTA-3Jod. enkanced the stability by 19.33
percent, while sodium thiosulphate with SFS recorded a 60,03
percent improvement. Sodium thiosulphate alone, however, in-
creased heptaminol stability by 144,57 percent, i.e. to about
2.45 times the control formula. These results indecated that
the presence of EDTA-Sod. was unsuitable contrary to what was
expected.

In polyethylene-glycol-based suppositories, the results
obtained exhibited almost the same trend. Thus, the control
formula occupied a middle position of stability between an
increased stability on one side, due to the presence of sodiunm

thiosulphate with or without EDTA-Sod. and a decreased stability,
on the other side, when SFS was included with either of sodium
thiosulphate or EDTA~Sod. Sodium thiosulphate alone improved
the stability by about 28.63 percent, and only by 18.66 per-
cent when simultaneously present with EDTA-Sod. SFS has exhi-
bited a detraction from stability by 4.89 percent only when
combined with sodium thiosulphate, but by 9.03 percent when
combined with EDTA-Sod. This confirms the deleterious effect
of EDTA-Sod. on the stability of Heptaminol base.
EDTA-Sod., being an acid salt-may have reacted with +the

NH23roup of Heptaminol base as other primary aminess, giving
a compound more sensitive to degradation. This assumption 1is
supported by the observation that tocopherol succinate exhibited
a marked deleterious effect on the stability of Heptaminol base
too, probably through its free-COOH group from the succinate
moliety

. An overall picture may be obtained from the attached Fig.l,
and the histogram indicates that the best heptaminol stability

may be attained in a glycerogelatin suppository 1n presence of

sodium thiosulphate, preferably alone.
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This formula 1s preferable to the other three bases by

2.7 times the BHA formula of cacaso-butter base, 2.1 times the
BHA formula of Witepsol—-E+T75 base, and 2.6 times the sodium
thiosulphate formula of the polyethylene-glycols suppository

base.

Table 1: Mathematical and kinetic data pertinent to the stability study
of the Heptaminol base in different suppository bases with and
without stabilizer.

Stabilizer b(slope) a(Y-in- K i:lzr
—4 tercept (Decom- )
0.1% x 10 - position -
Base Coeffie-=  (days)
tent)
X 10_4 .
Control - 7.220 1.900 1 16.629 416, Th2
P.G. -11.779 1.977T 19.720 351.411
Butter T.S. -10.595 1.913 24,402 283.933
_ Control - 6.090  1.967 14,025 494,118
Glycero-— Sodium thjo— ~ 2.L490 2,007 5.735 1208.454
Gelatin Sod.thio. SFS - 3.805 1.995 E.T76h T90.T1T
"  "yNa EDTA - 5.104 1.935 11.755 589.536
SFS + " M - 6,398 1.975 14.735 470.308
Control - 8.480 1.941  19.529 354,857

Polyethylene Sod. Thio. - 6.592 1.993 15,182 456,462

Glycol 1 "+ SFS - 8.916 1.980 20.533 337.505

4000 + 6000 " "+Na EDTA - T.1lh6 2.009  16.458 421,072

(33 : 47) SFs+ " " - 7.333 1.996 21.468 322,806

Control - 8.088 1.972 18.627 372,041

Witepsol P.G. - T.934 1.9T4 18.2T71 379.290

- BHA - 5.204 1.987 11.986 578.175
E75 T.S. - 8.401 1,951 19.348 358.176

P.G. = Propylgallate T.S. = Tocopherol Succilnate

BHA = Butylated hydroxy anisol Na EDTA = Sodium edetate

SFS = Sodium formaldehyde sulfoxylate -
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