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ABSTRACT

Several aqueous solvents were tried for
the formulation of Heptaminol base in oral drops.
Also, some stabilizing agents were evaluated for
their action on the stability of Heptaminol base
in the selected solvents. It was observed that
distilled water conferred the best stability to
Heptaminol base even when compared to market lrops.
Inclusion of 0.1 percent sodium thiosulphate 1in
the latter solvent seems to be ineffective for
further stabilization. In other solvents, the
antioxidants tried largely detracted from the
stability of Heptaminol base. In addition, &0
percent sorbitol in water was clearly found the
worst solvent with regards to Heptaminol stabilzity.
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INTRODUCTION

The oral use of liquid pharmaceuticals has generally been

justified on the basis of ease of administration to those in—-
nL i ;

dividuals who have difficulty in swallowing solid dosage forms.
However, if the drug is inherently unstable, this property is =

megnified when the drug 1is formulated in solution. with these

considerations in mind, it was intended to formulate
heptaminol in the form of drops, that were subjected to both

physical and chemical stability studies and to compare the
.

regults with commercial Heptaminol drops
M

* Cotesor Drops, Batch No.060, SWISSPHRMA S.A.A., Cairo,
Egypt .
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EXPERIMENTAL

Material and Apparatus:

*
Pure pharmaceutical grades of Heptaminol base , citric

acid, sodium metabisulphite, sodium thiosulphate, methyl para-
ben, propyl paraben, sorbitol, glycerin, propylene glycol, and
polyethylene glycol 200,

Methods:

Heptaminol base was suggested for the dosage form of oral
dropsz. The first solvent tried was distilled water . The

following general formula was employed:

R/
HeptamiHOl baSEIIIIIIlIIIIﬂIIIIII‘ll.ll 15&00 g.

Methyl parabeén .c.seeececoccscssssoccses 0.18 g.
Propyl parabeén .cececcecessssccorssccscoce 0.02 g.

Antioxidant ’ if any ’ & & & & & % » & & & U b ¢ & & O B 0 ] lO g )
Citric aCid & & & & @& & & & & & & & & P & 0O & & 2 B ° B2 s 2D O.Slto PH
3.1-3.6°

DistillEd waterilll.llI.lllll‘llllillll 100.00 ml.

Sodium thiosulphate and sodium metabisulphite were the
stabilizers, and a blank formula was alsc included in the
study, without a stabilizer. Two-ml ampoules were filled from
each batch and accelerated stability was detected at the two
elevated temperatures of 40° and 600. Samples were assayYed for
their Heptaminol base content periodically at 15-days intervals,
enploying the potentiometric method of non-aqueous titration3’4_
Mathematical and kinetic data pertinent to this study are given

in Table No. 1.

Defferent vehicles, in 50 percent concentration 1n water,

have also been tried compared to distilled water as to their

* Adequate . sample of pure Heptaminol base was kindly supplied
by SWISSPHARMA S.A.A. Cairo, Egypt, free of Charge.
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action on the stability of Heptaminol base. Market drops were

. also examined along with this series. Shelf-life stability was

followed this time for LT76 days, and the overall picture is

- showm 1n Fig 1.

Sodium thiosulphate and sodium formaldehyde sulfoxylate were

studied as stabilizers in the different vehicles Just investi-

gated. Physical stability was estimated after 15 months and
chemical stability was followed at intervals of 20,27,37,50 and
476 days of room—-temperature storage away from direct sunlight.

fhe results of this study are given 1n Tables No. 2 and 3.
DISCUSSION

Three groups of Heptaminol oral drops were formulated and
examined in the present work. The first group consisted of
Heptaminol base in water with and without sodium thiosulphate
or sodium metabisulphite as a stabilizer. The stability in this
group was followed by the accelerated technique, and the results

D obtained have shown the order of .decomposition to be of first-

i order nature as determined by the method reported by Miligi EE.EE?-
The calculated values of C.V.% were 1.479, 0.605, and 2.733 for
zero—-, first-, and second-orders, respectively. " From Table No.

1, it is obvious that the accelerated stability technigue would

be only inaccurately applicable, since the energy of activation,

E&,-of the decomposition reaction for Heptaminol base under the
present conditions was found out of the range 10-30 Kilo calorieg;
Arbitrarily speaking, however, the half-life wvalues of the three
examined formulae may be taken as 518.8, 624.0, and 201.5 days,
resPectively. This indicates an inactivity of sodium thiosul-

phate to stabilize Heptaminol base and a deleterious effect of
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the metabisulphite on the drug, for which reason the latter

stabilizer was omitted from further investigation.
In subsequent stability determinations, shelf-life storage

was resorted to. In the second group of Heptaminol drops for-
mulated in several aqueous vehlcles as well as market drops,
the results (c¢f. ¥ig. 1) have shown plain water to be the best
vehicle tested. The extent of such superiority, based on cal-
_culated K-values, is 2.99 times that in 50% propylene glycol,
3.34 times that in 50% glycerin, L4L.02 times that in 50% poly-.
ethylene glycol 200, and 9.21 times that in 50% sorbitol. Com-
pared to market drops, the stability of the control is 2.6 times

as much. The expiry dates, based on ¢t -values, for +the 1in-

90 %

vestigated drops was 12.33 months in plain distilled water,

4.13 months 1in 50% propylene glycol, 3.69 months in 50% glycerin,

and 3.07 months in 50% sorbitol. In the tested market drops, the

expiry date was L.75 months, i.e. only 0.39 times the expilry

period in water. Fig. 1 and particularly the histogram therein;
demonstrates the previous discussion.

For completion of the present work, the influence of sodium
thiosulphate or sodium formaldehyde sulfoxylate as an antioxi-
dant on the stability of Heptaminol base in the previous vehicles
was studied. After 15 months of shelf-storage the general physi-
cal characteristics of the different formulae exhibited almost
no change, (cf. Table No. 2). On the other hand, chemical-sta~-
bility data (cf. Table No. 3) have shown some interesting facts.
A striking observation was the fact that Heptaminol base in dis-
tilled water seems to be utterly the most stable of all tested
formulae. Another observation is that the inclusion of eilther
of the stabilizers, particularly sodium formaldehyde sulfoxylate
in water, detracts from the stability of the medicament rather
than improving it. A third remarkable result 1s that sodiunm
thiosulphate improved the stability of the drug in 50% polyethylene
glycol 200 to the extent of 3.35 times the relevant blank. Fig.?2

Wy ‘
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is a histogram that helps grading all tested-formulae as 1n-

dicated by a stability preference number (s.P.No.). Therefromn,

the examined market drops are seen to occupy the fourth posi-

tion on the list with an almost identical stability as the

formula in 50% propylene glycol containing 0.1l percent of sodium

thiosulphate.
An inevitable conclusion to this work, is that distilled
‘water seems to be the vehicle of choice to formulate Heptaminol

base in the form of oral drops.

Teble l1: Mathematical and kinetic date pertinent to the accel-

erated chemical stability study of different formulae

for Heptaminol drops.

K K Energy of K ¢
Stabilizer 6_% 4__3 Activation 2_51 3
0.1 7% (day ) (day ) Cal./mole) (day =) (day )
Control 0.00k 0.002 6634 . 264 0.001 518.790
(1)
Sodium thio-
sulphate 0,007 0.003 8589.205 0.002 425,971

(2)

Sodium Meta- _
bisulphate 0.006 0.004 2711 .7kl 0.003 201. 47T

(3)
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Table 2:

with and without stabilizer.

Colour Clarity pH
Vehicle Stabiliger A
b0% 0.1% Aftenr After 2 After
Fresh =15 Fresh 15 Fres 15
months months months
Control Colour-— Colour— Clear Clear 3.T0 3.75
less less
SOd- Th.iO. " " " " 3.80 3.80
Water S.F.S. " " " " 3.60 3,80
Sod. Meta. " " " ' 3.60 3.80
Control " ' " " 3.70 4.00
Glycerin Sod. Thio. " " " " 3.00 4,10
S.Fe.S. " " " " 3.7T5 3.80
ContrOl " ] 1" L)) 3.h7 3.90
Propylene Sod. Thio. " " " " 3.75 3.80
Glycol S.F.S. " ' " " 3.45 3,80
Control " Pale " " 3.55 3.60
Yellow
FEG 200 Sod. Thio., " Colour- " ' 3.50 3.70
less
s.F.S. " Yellow " " 3.50 3.60
Control Colour- Colour- Clear Clear 3.60 4,00
less less
Sorbitol Sod. Thio. " Pale " " 3.85 4,00
Yellow
s.F.S. ' Colour- " " 3.75 3.90
less
Market drops Colour- Colour- Clear Clear 3.50 3,60
less less

Sod. Thio.

SelleSe
Sod. Meta.

Sodium thiosulphate,

Sodium formaldéhyde sulfoxylate. ..
Sodium metabisulphate.

A. A, Kassem EE.EE!

Physical characteristics of Heptaminol drops in different vehicles
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Table 3: Mathematical and Kinetic data pertinent to the stability'study'

of the Heptaminol in Heptaminol drops, using different vehicles,

with and without stabilizer.

Vehicle

Water

Glycerin

Propylene
Glycol

PEG 200

Sorbitol

Market drop

Sod. Thio.
Sel oS,
Sod. Meta.

Stabtilizer

0.1%

Control
Sod. Thio.
SeleSe
Sod. Mets,

Control

Sod. Thio.
S. F.S.

Control
Sod. Thio.

SeFeSe

Control
Sod. Thio.

S.FaeS,

Control
Sod., Thio.
S.F.S.

b

(slope)

X 10—4

-1.237
-1,310
-4 ., 667
-2.245

4,128

17.587
~1.990

-3,692
-3.261

-2.705

- l977
-3, 417

4.519

""15 1758
-5.387
-4 .,241

-3.211

Sodium thiosulphate.
Sodium formaldehyde sulfoxylate.

Sodium metabisulphate.

a(Y-

Inter-

cept)

1.983
1.985
1.981
1.990

1.929

1.939
2,041

L.97TT
1.99k

1.638

1.897
1.951
1.940

2.013
1.996
1.973

1.970

K
Decompo-
sition
Coeffic-
1ent

X 10_4

2.849
3.017

10,748

54169

9.507

40,504
45,838

8.503
7.511

13,138

1.459
7.867

10.LOT

26 .24}
12,407

9.76T
T.396

267

Ly

(days)

2432, TT
2296.91
ouL . TT
1340.58

1728.90
171.09
151.18

814,97
922.60

527« 48

60L . T6

- 2028.15

665 .90

264 .05

709 .56

937.03

t90%

(days)

369.93
349.27
98 . Ol
203.85

110.84
26,00
21.58

123.92
140,29

80.21

91.96
308.40
101.26

40.15
84,93
107.90

142,49
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1-46 Control.

2-e Polyethytene Glycol 200.
3-x Olycerin.
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Fig: 1: Camparative shelf-life stability of Heptaminol drops iy different

veaiillcles,
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