
SCIENTIFIC EDITION 209 

The Spectrophotometric Assay of Hexestrol and Some of Its 
Pharmaceutical Preparations* 

By Hartmann Goetze and L. D. Seif 

The increasing use of hexestrol in medi- 
cine necessitates a simple and sufficiently 
accurate method of analysis for it and its 
preparations to meet required standards. 
Much of the standardization is now per- 
formed by biological assay (l), by the 
gravimetric diacetate method (2) or by a 
colorimetric procedure using a modified 
Folin-Dennis reagent (3). Biological assays 
are well known to be lengthy and expensive. 
The gravimetric method is not very satis- 
factory for small amounts such as would be 
found in 0.2-mg. tablets. The color de- 
veloped with a modified Folin-Dennis 
reagent is not sufficiently stable to measure 
accurately with a sensitive photoelectric 
instrument such as the Beckman spectro- 
photometer. 

EXPERIMENTAL 

The method used in our work is carried out on the 
Beckman spectrophotometer (Model DU) with 
ultraviolet attachment and is similar to that em- 
ployed by Elvidge (4). The Beckman is a photo- 
electric instrument while Elvidge employed a photo- 
maDhic SDeCtrODhOtOmeter. 

Elvidge (4) except that denatured ethanol was used. 
Twenty different batches of 1.0-mg. tablets and 
twenty-three separate batches of 3.0-mg. tablets 
varied no more than *6.0% of the labeled amount. 

Elvidge (4) describes a procedure for the analysis 
of diethylstilbestrol in oil in which the diethylstil- 
bestrol is shaken out of an ether solution with aqueous 
alkali, made acid and extracted with ether. The 
ether layer is washed with a bicarbonate solution and 
the ether solution is evaporated to  dryness. The 
residue is dissolved in spectroscopically pure de- 
hydrated ethanol and the diethylstilbestrol deter- 
mined on the spectrophotometer. This is applicable 
to hexestrol but previous experience in analysis of oil 
solutions of synthetic phenolic estrogens involving 
this extraction process indicates that quantitative 
results are not obtained. Consequently, the follow- 
ing procedure was adopted in our work to eliminate 
unnecessary extractions and washings which inter- 
fere with the accuracy of the results. 
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The a&orpti& peaks of hexestrol have previously 
been reported by Elvidge (4) at 229 mp and 281 mp q 5 0 0  
in the ultraviolet range of the spectrum. The 
absorption curve for hexestrol as determined in this ,+ 
laboratory appears in Fig. 1. The peak used in our 
work was 279 mp. The slight shift is probably due 
to the difference in solvent, the instrument and tech- 
nique used. Denatured ethanol containing 5% 
methyl alcohol was employed instead of spectro- 
scopically pure anhydrous ethanol. The individual 
investigator should determine the suitability of a 
particular solvent since many denaturants absorb 
too strongly for practical work with the Beckman in- 
strument in the ultraviolet region. 

Two samples of hexestrol prepared in our labora- 
tories and recrystallized six times were used as 
standards. Neither sample contained more than 
0.2y0 moisture and the melting point of each was 
187" C. Five milligrams per 100 cc. of-denatured 
ethanol gave a density reading of 0.632 for each at a 
peak of 279 mp. 

Twenty-four different batches of hexestrol made 
in our laboratories were tes'ted by this method. 
They were precipitated and recrystallized once. 
The moisture content was less than 1.0% in all 
samples and the melting points ranged from 184" to 
188" C. The results of the spectrophotometric 
analyses varied from 97.7T0 to 10l .O~o of the theo- 
retical when based on the two purified standards. 

The method employed in the analysis of com- 
pressed tablets was the same as that employed by 
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Pig. 1.-Hexestrol Absorption Curve 

Analytical Procedure.-Extractions of standard, 
sample and blank are made simultaneously, and the 
density determined on the spectrophotometer im- 
mediately aftgr extraction and dilution. 
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TABLE I.-RESULTS OF SPECTROPHOTOMETRIC ANALYSES OF SOLUTIONS OF HEXESTROL IN O n  

c c .  
Sample 

5.0 
5.0 
5 . 0  
5.0 
5.0 
5 . 0  
5 . 0  
5.0 
5 .0  
5.0 
5.0  
1 .0  
1 .0  
1.0 
1 . 0  
1 .0  

5.0 Mg. 
Standard Density 

0.597 
0.597 
0.580 
0.580 
0.600 
0.600 
0.570 
0.600 
0.612 
0.552 
0.571 
0.580 
0.580 
0.599 
0.490 
0.571 

Sample 
Density 
0.628 
0.590 
0.574 
0.582 
0.590 
0.628 
0.547 
0.598 
0.642 
0.562 
0.610 
0.610 
0.600 
0.618 
0.501 
0.553 

Labeled 
Concentration 
1 . 0  mg./l cc. 
1 . 0  mg./l cc. 
1 .0  mg./l cc. 
l .Omg./lcc. 
1.0 mg./l cc. 
1.0 mg./l cc. 
l.Omg./l cc. 
l.Omg./l cc. 
1 . 0  mg./l cc. 
l.Omg./l cc. 
1 .0  mg./l cc. 
5.Omg./l cc. 
5.Omg./l cc. 
5.Omg./l cc. 
5 .0mg. / l  cc. 
5.Omg./lcc. 

Mg. Found 
in Sample 

5.25 
4.95 
4.95 
5.01 
4.92 
5.23 
4.81 
4.98 
5.22 
5.09 
5.34 
5.25 
5.17 
5.16 
5.13 
4.85 

% Hexestrol. 
Wt./Vol. 

105 
99 
99 

100.5 
98.6 

104.5 
96 
99.5 

.104.5 
102 
107 
105 
103 
103 
102 
97 

A standard must be run each time along with the 
sample and blank. Ten cubic centimeters of per- 
oxide-free ether containing 5.0 mg. of standard 
hexestrol powder is transferred to a 240-cc. separa- 
tory funnel containing the same amount of ampul oil 
as the sample (of the same batch as used in preparing 

‘ the ampuls). Ten cubic centimeters more of per- 
oxide-free ether is added. The separatory funnel 
is rotated until the oil is dissolved in the ether. The 
hexestrol is shaken out with four 5.0-cc. portions of 
approximately 1 N alkali solution (4 Gm. NaOH 
pellets dissolved in 100 cc. of 50yo ethanol). The 
separatory funnel is shaken immediately, moder- 
ately and continuously for not over eight seconds. 
The mixture is permitted to separate until the lower 
layer is nearly clear. The lower layer is drawn off 
and filtered through a small wetted filter paper into a 
100-cc. volumetric flask. This extraction is re- 
peated three more times. The filter paper is washed 
with 5.0 cc. of distilled water. The filtrate is made 
acid with 10.0 cc. of 10% HCI, mixed well and made 
to volume with ethanol. The optical density is 
detetmined in 1-cm. quartz cells. 

The blank (the same amount and lot of ampul oil 
without hexestrol) is shaken out in the same manner 
as the standard. 

A sample of oil containing 5.0 mg. hexestrol is 
pipetted into a separatory funnel and extracted in 
the same manner as the standard. 

Four standards were run simultaneously to deter- - mine the consistency of results. They agreed with- 
in * 1.0% of the average. 

Sixteen separate preparations of hexestrol in oil’ 
were tested by this method. The amount of chloro- 
butanol present in the oil solutions as a preservative 
does not interfere with the assay. The results are 
recorded in Table I .  

1 Produced by Loeser Laboratory. Inc. 

This method of determination with suitable 
modification is applicable to pure hexestrol as well 
as other dosage forms such as tablets. It is also 
possible to use this spectrophotometric method for 
diethylstilbestrol and related synthetic estrogens. 

SUMMARY 

The spectrophotometric analysis of hex- 
estrol and the preparations discussed has 
proved very satisfactory over a period of 
time in our Analytical Laboratories. The 
data, compiled by several technicians, testify 
to the simplicity and accuracy of the 
method. 

The powder and tablets require about 
thirty minutes for analysis and the oil solu- 
tions about one hour. 

1. The practical application of the spec- 
trophotometric method of Elvidge (4) for 
routine quantitative analysis of hexestrol 
and hexestrol tablets has been substantially 
confirmed. 

2 .  A satisfactory method for the analysis 
of solutions of hexestrol in oil is described. 
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