Bull. Pharm. fei. Assiut University
vol. 2, PpP.41-58

H.M, El-Sabbagh, A.E. Aboutaleh, A.M, Sakr & M.Abel-lake
Department of Industrial Fharmacy, Faculty of Pharmacy |,
Assiut University, Assiut s Egypt .

Atrzal was made to prepare solutions of ethinyl
oestradiol by series of selected surfactants. It
was found that the cationic surfactant was the best
solubilizer for this hormone followed by the aniontie
then the non-ionic onegs. The solubilized systems
were further investigated for their stability under
different gtorage conditions. It was noticed that
the solutions prepared by non-ionic surfactants gave
rige to the most stable preparation for this hormone,
espectally in the presence of antioxidants and pre-
servatives. Storage of this preparation in amber
coloured ampoules at 5° was also desirable, as it
can keep its potency for a period up to 6 months .

Introduction
———— i iOon

The preparation of contraceptive hormones in liquid dosage
forms is of interest, in order to counteract many of the probl-
ems arised during the tablet manufacture of this hormone. Many
steroids were succeésfully prépared in solutions by using bile
saltsz, anionic and cationic surfactantsz, ethoxylated choleste-
rolsg_s, as well as non-ionic surfactantsg_B. Tﬁé effect Of vari-
ation in the steroid molecular structure on their solubility was
also investigated7:111n.this work solutions of ethinyl oestradiol
were prepared by different classes of surfactants, mainly anionic
(sod. lauryl sulphate), cationic (cetrimide) and non-ioniec (Tween

20 and Tween 80). Furthermore, the stability of solutions con-

taining this hormone was investigated in the presence of differ-

ent additives and under various storage conditions .
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Experimental
Materials :
h .
Ethinyl ocestradiol® Tween 20 and Tween 80 °* sodium lauryl

sulphate, cetrimide, sodium metabisulphite, EDTA disodium, and

C
sod. Benzoate .

Methods :

A~ Solubilitz measurement ¢

Excess amount of the tested hormone was placed in 25 ml
stopperd tubes together with 10 ml of,the selected surfactant
solutions of increasing concentration up to 107 w/v, and up to
2 Molar of urea. The solutions were equilibrated by shaking for
10 days at 25 + 1° in a2 Thermostatically controlled water bath
After equilibration, the solutions were filtered through seitz
filter. No. 3. The absorbance of the solutions were measured at
280 nm after appropriate dilutions with absolute ethyl alcohol for
their ethinyl oestradiol contents, using the corresponding surfactant
concentration in absolute'ethyl alcohol as a blank.

F- Stability studies : .

The solutiors of this hormone were prepared tising Tween 20,
Tween 80, sodium lauryl sulphate as well as urea, and subjected
to stability study wunder exaggerated storage conditions. They
were placed in colourless and amber coloured ampoules and
stored for aperiod up to 6 months at 50, 35°% and 45° + 2°.Then
they.were examined physically and chemically at different time

intervals,

C- Physical stability:

The prepared solutions were examined for their colour
change, clarity, and mould growth, visually, and PH values
were measured using PH meter,
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4 -~ Schering Corp. Bloom Field, N.J. U.S.A.

b - Atlas Chemical Industries, Inc.,'Wilmington,_Del, U.S.A,
c- B.,D,H., Poole,England.
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D- Chemical Stability:

During the period of 6 months, samples from the colour-
less and amber coloured ampoules stored at 5° . 350, andéas

were analyzed spectrophotometrically for the their Ethinyl

oestradiol contents.

Values for the apparent first ordEr decomp051t10nraugco-
nstant (K) was obtalned from the plot of 1og percent concent-~
ation remained against time in months. On u51ng the least
square regression analysis, the value of K, half life tlme(%o

and the correlation coeff1cent were obta1ned

‘The effect of addltlon.of the dlfferent antloxldants and
preservatives on the atablllty of this. hormone was also inves-
tlgated The solubilized systems contalnlng 109W/v Tween: ﬂ)and
Tween 80 as solublllzlng agent were selected for. thls study.
The following materials were tried O. 17WIV sodlum metabisulph-
ite (as antioxidant). 0.1%7 EDTA disodium salts(as’ chelatlng

jegeﬁt) and 0.2%W/v sodium benzoate'as-preservatlve..The soluti=
oes were stored at 35° and 600, then they were examlned physi~-

cally and chemically as mentioned before,_‘;

RESULTS AND DISCUSSION

_ " The solubilizationJof the tested-hofmone‘in*edﬁeous solu-
L tlons conta1n1ng various concentratlone of the tested surfactants

"

'and urea were conducted and thelr stability were 1nvest1gated

A*1Solueilitz Studies: S R
.- ;f* L..Ffom the solubflity tesults, it was&neticeﬂ that the'amo-
_:;;*‘ unt of hormone solubilized increased by. 1ncre331ng the surfac-

I  1tant concentration in a 11near manner. Similar relationshlpwas
-reported on the solubilization of other steroids by 330b10m(7 8)
and by Guttman et al (11). The solubility of ethinyl oestradi-
.01 was found to be greater in Tween 80 eolutién" than Tween 20, .
This could be due to the blgger volume of the core (hydrocar* .
‘bon part) of Tween 80 than Tween 20, consequently this hormone

could be expected to be localized mainly in the micellar core

rather than the capsule.
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With regards to the different classes of surfactants, e.g cationic
surfactants (cetrimide) which was found to be good solubilizer
than the anionic one (sodium lauryl sulphate) above itg CMC and.
both werebetter than the two non-ionic surfactants investigated .
This may be due to stronger interaction between such ionic micel-
les and the hormone rather than the non-ionic micelles. The resu-
l1ts obtained are shown in Fig.l. On the other hand, urea solution
was the least effective solubilizer of this hormone. -

. This may be due to the difference in the mechanism of solubi=-
lization(Clatherate formation). |
It was evident from spectral studies that the presence of Tween
20, Tween 80, sodium lauryl sulphate, cetrimide and urea did not
result in the appearance of new absorption maxima for ethinyl oes-
_tfadiol. This 1ndicated that no complexatidn takes place between
the hormone and each of the tested surfactants in the concentration
range used., Thus, the possible solubilization mechanism 1is
" micellar solubilization. This can occur by occlusion of the solute
into the core of the surfactant micelles, or by incluslon into the
palisade layer of the micelle, A combination of these mechanisms
may also occur. The location of the solubilized molecule withinthe
different regions can be expected from the balance between the polar
~and non-polar part of the molecule., It can be: suggested that ethinyl oes-
" tradiol was localized mainly within the hydrocarbon core of the mi-
celle due to its less polar nature. Furthermore its solubility was
fo-und to be greater in the 'mice‘llkes- of bigger core volume than smaller

ones.

B- Stability Studies:
- (a) thsical stability

With regards to results of stability, the following physical
observations were obtained in this study.

1= Colour change:

It was noticed that ethinyl oestradiol in Tween 20 or Tween
80 solutions developed a colour change in all the tested prepara-

tions, contained in either colourless or amber coloured ampoules

stored at various storage temperatures.
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After 6 monthsodof storagein colourless ampoules the colour

F

change was fzint yeliow~yellow~yellowish brown-ligh brown at
0
5

solutions were faint vellow-yellow~yellowish brown this may

o o . ,
» 35 and 457, while, in amber glags ampoules,the respectine

be due to the autoxidation of the compounds by the presence

of unlinked e*th'ylene oxide chains normally present as impurities
especially in commercial non ionic surfactants, or as a degr-
adation product from the surfactants themselves. But 'with sodium
lauryl sulphate and urea the preparations appeared colourless

in either colourless or amber colourecd ampoules.

On the addition of some preservatives as sodium benzoate and
anti-oxidants as sodium metabisulphate., or EDTA, the colour of
solutions in either Tween 20 or Tween £0 was yellow and no ch-

ange 1n cclour Efskes wvlace a2t 2all the different temperatures used

The solutions of ethinyl ocestradiocil deposited crystals 1in
Tween 20, Tween 80 and in scdium lauryl sulphate solutions in
both colouriess and ambex coloured ampoulies at higher surfactant
concentration or surfactan and at 231 the tested temperatures. This
may be due to degradation product from the surfactants, viz.;
the.presence of compounds with short chained ethylene oxide
group which are normally insoluble im water, But, with urea
solutions the crystals deposited in ail preparations especi-
ally at 59,

On the otherhand no depositions occurred on the addition
of antioxidant (sodium metabisulphite at 60), and preservative
(sodium benzoate at 350}, in case of solution in either Tween

20 or Tween 890

1iii- Mould growth

With regards to mould growth, all preparaztions without pre-
servatives showed mould growth in amber coloured ampoules at
359 but s nNot at either elevated or lowered temperatures and
not in colourless ampoules at all temperatures but, on using

sodium metabisulphite, EDTA and sodium benzoste, . mould growth

did not occur at any temperature ,
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20, reduced the pH form 5.6 to 4.2 and to 4.7 in colourless s&nd
amber coloured ampoules respectively. But in Tween 80 the pH was
reduced from 6.4 to 6.2 and to 6.1 in colourless and amber col~
oured ampoules respectively. The pH varied from 5.99 to 5.65

on addition of mixture of the anti-oxidant and preservative tJ‘
Tween 20 solutions. On the other hand the PH value varied from
6.04 to 5.9 on tﬁe addition of mixtures of anti-cxdants and pre-
servativeslto Tween 80 sblutions .

| The shift of pH may be due to incorporation of this horm-
one by surfactant micelles and the effect of the different
additives on the proceas of micellization. Incorporation of
8olutes within the micellar interior may offer more protection
of the solute molecules espcially against oxidation or hydroly-

tic degradation, therefore more stable solutions can be prepared

b- Chemical stability :

It was noticed that all surfactant preparations containing
this hormone stored at 5° and 35% were more stable than those
‘stored at 45°, With urea, opposite results were obtained where
the hormone was mbre stable when stored at 45° and 35° than at
5° . This may be due to the break of clatherate formed at
higher temperature when stored at 5° due to crystallization of
‘urea from clatherate. As shown in Fig. 2-5, The solution of
this hormone in Tween 20 was found to be the most stable one
especially in the presence of the following additives, 0.17%
EDTA, or 0,.2%Z sodium benzoate than the solubiliZed systems con-
taining surfactant solutions alone. As shown in Table 1. The
storage of the preparations_at 35° gdve. rise to more stable

' 0
solution than that stored at 60 .

The same result were obtained for the solutions prepared
with Tween 80,although solutions containing 0.17 sodium metabi-

sulphite were found to be more stable than in the case of Tween

20, Again, the solution: prepared ygingi'ing a mixture of 0.17
sodium metabisulphite + 0.17%7 EDTA and 0.27Z sodium benzoate was

found to be superior and more stable preparation was obtained

as shown in Table 2 .
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This may be due to the synergestic effect of antioxid-

’

ant and the difference in the fmechanism by which sodium metabi-
sulphite and EDTA can stabilize the solutions against oxidation.

With regards to tSO' it was noticed that the stability of*et%
nyl oestradiol solutions in Tween 20 and Tween B0 was increased
by increasing the surfactant concentrations in both colourless
and amber coloured ampoulés as shown in Table 3,4 ,

On the other hand, in the case of sodium lauryl sulphate, the
tgy Was increased by - increasing the concentrations of the sur-
factants. On the other hand, in the case of urea solutions, the
te o decreased 8% increasing the concentration.of urea

From the above results solutions of this hormone prepared.in

Tween 20 and Tween 80 solutiom® were more stable than the solutions

I;irepared by sodium lauryl sulphate or urea especially if stored at 5.

Thus, a suitable mixture can be prepared by solubilizing these

hormones in Tween solutions containing 0.1% sodium metabisulphite, 0.1%

sodium benzoate as indicated from the previous results.

‘The teo values for solutions containing Tween 20 and Tween 80
were higher in the presence of a mixture of 0.1%7 sodium metabisu-

lphite. 0.17Z EDTA and 0.27 of sodium benzoate especially at 35°.

In conclusion, it can be stated that the preparation of ethinyl

oestradiol containing the required concentration in Tween 80 sol-
utions in the presence of a mixture of 0.17 sodium metabisulphate,

0.17 EDTA disodium salts and 0,27 sodium benzoate may be recomme-

nded as stable solution suitable for oral administration of this

contraceptive hormone. .
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Table 1: Effect of Different Antioxidants and Preservatives on the Stability

of Ethinyl Oestradiol Solutions Prepared Using Tween 20 and Stored in

Amber Coloured Ampoules at Different Temperatures.
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Table 4: Effect of Storage on the Stability of Ethinyl Oestradiol Solution Prepared Using Tween

80 and Stored in Amber Coloured Ampoules at Different Temperatures.

- . n Month Concentration %
Surfactant “ Time in Month / , "y
°c | o
c
5 100
2.5 35 100
- 45 100
L.}
2 5 100
"
m . 5,0 35 100
4y 45 100
QO
y _—
N 5 100
”.....U .
,m 7.5 35 100
h 45 | 100
1m .
S - 5 100
HU.O
© Y 10.0 35 | 100
e 45 | 100
3O
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