
Problem

An e-mail received from one laboratory described a
system they were trying to develop to measure the
adhesion of organic liquids and wax particles to hair.
This researcher generally works with 3H and 14C
organic liquids (usually alcohols) which are applied
directly to hair or encapsulated in candelilla wax and
then applied to hair.

The samples of interest typically contain 15 µL of 3H
or 14C liquid, 0.3 g black hair, and possibly 10 mg of
candelilla wax.

The researcher reported that he had developed a
protocol to extract the isotopes that were encapsulated
in the candelilla wax by heating the sample in 3 mL
turpentine and 13 mL AQUASOL™-2 (PerkinElmer
part number 6NE9529) cocktail at 60 °C for at least 
10 minutes.

At this point, the researcher asked for help with 
two problems:

1. What is the best way (cocktail/solubilizer) to analyze
the hair sample which has only the 3H or 14C organic
liquid absorbed on the surface?

2. How can the hair sample be analyzed when the
isotope is encapsulated in candelilla wax which
adheres to the hair surface?

Discussion

Indeed, the researcher had recognized several sample
preparation problems involved with his analysis on hair.

Most of the difficulties resulted from the need to
solubilize such a large hair sample (0.3 g = 300 mg).
First, this would require at least 3.0 mL of Soluene®-350
(PerkinElmer part number 6003038). Secondly, the
sample decolorization process, using hydrogen peroxide,
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will need about 1.0 mL of peroxide. Lastly, the final
solution would still be a very dark yellow. The addi-
tion of 15 mL of Hionic-Fluor™ (PerkinElmer part
number 6013319), the preferred cocktail for use with
Soluene-350, will help minimize the chemilumines-
cence and color quench due to the large volume of
peroxide and large sample size.

Question 1 Recommendation:

Testing in our laboratory has resulted in the follow-
ing recommendations:

1. Add 300 mg hair to a 20 mL glass vial.

2. Add 3.0 mL Soluene-350 (optionally with 1.0 mL
IPA to help wet the sample).

3. Shake thoroughly to ensure all the hair is wetted.

4. Heat at 60 °C to 65 °C for about 3 to 4 hours, with
occasional shaking, until all the hair is solubilized.

5. At this stage, the solubilized hair is very dark
brown in color.

6. Add 0.3 mL 30% (100 vol) hydrogen peroxide
and heat at 50 °C to 60 °C for 30 minutes. Loosely
cap the vial to prevent pressurization.

7. Add 0.4 mL 30% (100 vol) hydrogen peroxide and
heat at 50 °C to 60 °C for 30 minutes. Loosely cap
the vial to prevent pressurization. Allow to cool
to room temperature.

8. At this stage, the solubilized hair will be dark
yellow in color.

9. To reduce both chemiluminescence and color
quench, we suggest that an aliquot be taken, i.e.,
one third of the contents, and added to 15 mL
Hionic-Fluor.

10. Allow to temperature and light adapt in the
counter for 30 minutes prior to counting.
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Question 2 Recommendation:

The solubilization procedure will dissolve the wax,
especially since candelilla wax is soluble in many organic
solvents and there is an extensive heating period at 60 °C
to 65 °C. Four hours in contact with hot toluene (from
the Soluene-350) will certainly dissolve 10 mg of wax.
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