200

J. Pharm. Pharmacol. 1983, 35: 200
Communicated November 8, 1982

LETTER TO THE EDITOR

0022-3573/83/030200-01 $02.50/0
© 1983 J. Pharm. Pharmacol.

Letter to the Editor

Potential problems with aqueous steroid solutions

S1Mui Sim, D. J. Back*, J. F. Tna, Department of Pharmacology and Therapeutics, University of Liverpool, P.O. Box 147,

Liverpool L69 3BX, U.K.

We have recently studied aspects of the absorption and
enterohepatic circulation of various steroids, e.g. nor-
ethisterone (Back et al 1980), ethinyloestradiol (Back et
al 1978) and oestrone sulphate (Back et al 1981). The
concentration of steroid in most of the studies was 10 pg
ml-! in phosphate buffered —0-9% NaCl (saline)
—ethanol (9:1, v/v). Other workers have used similar
(Schedl & Clifton 1961; Pelzmann 1973) or greater
(Meli et al 1968; James et al 1980) steroid concentra-
tions in absorption studies. We would now like to draw
attention to a problem we have encountered with
oestrone in phosphate-buffered saline (PBS)—ethanol.

According to the Merck Index the aqueous solubility
of oestrone is about 30 pg ml-!, and we commenced a
program of absorption studies using a 10 pg ml-!
solution of [*H]oestrone in PBS—ethanol (9:1, v/v).
However, we observed a considerable loss of drug from
solution irrespective of the container in which the
solution was held (polypropylene vials, polycarbonate
tubes, polyallomer tubes, glass tubes). The same was
not true for five other steroids examined under the same
conditions (oestradiol, ethinyloestradiol, testosterone,
progesterone and 1-norgestrel) or for oestrone at a
concentration of 2 ug ml-! (in PBS-ethanol, 9:1) or
less. The particular problem with oestrone is clearly asso-
ciated with its solubility in PBS as can be seen on
reference to Table 1. When the ratio of ethanol is
increased the percentage of oestrone lost from solution
is decreased.

It needs to be stressed that oestrone, 10 pg ml-! in

Table 1. Effect of varying the ratio of PBS-ethanol on the
loss of oestrone (10 pg ml-!) from solution kept in
polypropylene vials

PBS-ethanol Percentage ‘loss’
9:1 420+2:1
7:1 33-1+3.3
4:1 29+£1-0
1:1 1-1+0-5
0:1 06+03

Solutions of [*H]oestrone were incubated for 1 h. Results
are mean * s.d. of 4 experiments.

p—

PBS-ethanol, 9:1, v/v passes the test which most
experimentalists would use, i.e. it appears to be in
solution. The data however, show that it does not
remain in solution and there is ‘sticking’ to the wall of
the container. The partition coefficients of oestrone,
oestradiol, progesterone and testosterone are similar
(Higuchi et al 1980) and therefore the present finding is
not directly related to lipophilicity.

There have been several reports on the adsorption of
highly lipophilic drugs (including steroids) to soft
plastics (Westphal 1955; Levin et al 1965; Minder et al
1970; Krieglstein et al 1972; Bruning et al 1981), and a
warning given that this phenomenon can constitute a
serious source of error (Minder et al 1970). The present
finding has highlighted the need for care when aqueous
steroid solutions are used and that each steroid should
be thoroughly tested not only for adsorption (which will
normally only be seen with extremely low concentra-
tions) but also for solubility phenomena with higher
concentrations.

REFERENCES

Back, D. J., Breckenridge, A. M., Challiner, M., Craw-
ford, F. E., Orme, M. L’E., Rowe, P. H., Smith, E.
(1978). J Steroid Biochem. 9: 527-531

Back, D. J., Breckenridge, A. M., Crawford, F. E., Cross,
K.J., Orme, M. L’E., Percival, A., Rowe, P. H. (1980)
Ibid. 13: 95-100

Back, D. J., Chapman, C. R., May, S. A., Rowe, P. H.

- (1981) Ibid. 14: 347-356

Bruning, P. F., Jonker, K. M., Boerema-Baan, A. W.
(1981) Ibid. 14: 553-555

Higuchi, W. 1., Ho, F. H. N., Park, J. Y., Komiya, I.

1980) in: Prescott, L. F., Nimmo, W. S. (eds) Drug
Absorption. Adis Press, Australia

James, K., Nicholls, P. J., Sanders, L. M. (1980) J. Pharm.
Pharmacol. 32: 810-814

Krieglstein, G., Krieglstein, J., Urban, W. (1972)
Arzneim. Forsch. 22: 1538-1540

Levin, J., Friederich, E. H., Lobotsky, J. (1965) J. Clin.
Endocrinol. Metab. 25: 1519-1520

Meli, A., Cargill, D. 1., Giannina, T., Steinetz, B. G.
(1968) Proc. Soc. Exp. Biol. Med. 129: 937-944

Minder, R., Weder, H. J., Bickel, M. H. (1970) Biochem.
Pharmacol. 19: 2179-2180

Pelzmann, K. (1973) J. Pharm. Sci. 62: 1609-1614

Schedl, H. P., Clifton, J. A. (1961) Gastroenterology 41:
491-499

Westphal, U. (1955) Endocrinology 57: 456-465



