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Loss of Chinosol from Tuberculin PPD Solutions in Rubber-Stoppered
Glass Containers *

by S. LANDI, Connaught Medical Research Laboratories, University of Toronto, Toronto, Canada

Chinosol (8-hydroxyquinoline sulfate) is used at a
concentration of 0.01 % as a bacteriostatic and
fungistatic agent in preparations of tuberculin PPD
in phosphate-buffered saline containing Tween 80
(Jensen et al.;a Magnusson et al.b). These prepara-
tions are dispensed in multiple-dose glass vials
by both the Statens Seruminstitut, Copenhagen,
Denmark, and the Connaught Medical Research
Laboratories, University of Toronto, Toronto,
Canada. However, it has been ascertained by
Dr H. Pivnick of the Connaught Medical Research
Laboratories (unpublished data) and also by Mr
R. W. Kolb of the National Institutes of Health,
Division of Biologics Standards, Bethesda, Md.,
USA (personal communication) that no anti-
microbial activity was present in the experimental
lots of tuberculin PPD in multiple-dose vials pre-
pared by us. Our Quality Control Department, in
confirmation of its earlier finding (August 1961),
further ascertained that, in many instances, only a
negligible amount of Chinosol could be detected in
tuberculin PPD solutions dispensed in 1-mi quanti-
ties in multiple-dose vials. In order to determine the
cause of this loss, the possible sorption of Chinosol
by the rubber stoppers of the multiple-dose vials was
investigated. It was found that the Chinosol con-
tained in the diluent used in tuberculin PPD for the
intracutaneous method (Mantoux) was absorbed
by the rubber stopper used for capping the vial.
The following observations were made, based on

the spectrophotometric determination of Chinosol
by a method developed in our laboratories:

1. Most of the Chinosol was absorbed within a
few days by the rubber stopper (No. V32-69 yellow,
supplied by the West Company, Phoenixville, Pa.,
USA) used for the 1-ml multiple-dose vial.

* This note will also be published, in Spanish, in the
Boletin de la Oficina Sanitaria Panamericana.
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2. No free Chinosol could be detected in two
10-mi solutions of tuberculin PPD (RT 23, 5 TU per
0.1 ml) received in February 1962 from the Statens
Seruminstitut. However, some of the Chinosol was
recovered from the rubber caps by elution with
6N HCl.

3. Most of the different types of rubber stoppers
tested absorbed Chinosol with avidity.

4. Tygon, vinyl and latex material also readily
absorbed Chinosol.

5. The amount of Chinosol absorbed varied with
the type of rubber or elastomer employed.

6. The rate of sorption of Chinosol by rubber
stoppers (No. V32-69 yellow) increased with increas-
ing temperature.

7. Ultraviolet light can be used as a simple quali-
tative method for detecting the sorption of Chinosol
by the rubber stopper. The vial containing the
tuberculin solution and 0.01 % Chinosol is placed
under an ultraviolet lamp. If the surface of the
stopper (No. V32-69 yellow) has been in contact with
the tuberculin solution containing Chinosol, it will
fluoresce intensely, thus indicating deposition of
Chinosol on the rubber.

8. Chinosol at a concentration of 0.01 % confers a
yellowish tinge to a solution of tuberculin PPD.
In clear glass multiple-dose vials capped with rubber,
such a tuberculin solution appears water-clear after
it has been in contact with the rubber stopper. This
loss of colour indicates that most of the Chinosol
has been removed from the solution by the rubber
stopper. The absence of colour can therefore be
used as another simple qualitative method for
detecting the loss of Chinosol from a solution of
tuberculin PPD.

9. Tuberculin PPD solutions (1 TU, 5 TU and
100 TU) stored for a period of 3 years at 4-50C, in
Pyrex glass containers out of contact with rubber
stoppers, retained most of their Chinosol content.

Saturation followed by equilibration of the rubber
stoppers or other suitable elastomers by pretreat-
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ment with Chinosol may stabilize the preservative in
solution by preventing its loss from the solution by
absorption and diffusion. However, an immediate
means of overcoming this problem is to use glass
ampoules instead of rubber-stoppered vials.

It can be seen from this preliminary investigation
that very little, if any, free Chinosol would remain
in a tuberculin PPD solution dispensed in 1-ml
or 10-ml glass containers sealed with the rubber
stoppers used at present. This could, therefore,

explain the loss of antimicrobial activity from the
tuberculin solutions.

In view of the importance of this problem, further
studies will be reported subsequently.

The author is indebted to Mr W. J. McPhee for his
assistance in the development of the method of analysis
for Chinosol.


