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Abstract

Aluminium compounds are widely used as an adjuvant in Diphtheria, Tetanus, and Pertussis (DPT) group of vaccines.
Diphtheria and tetanus toxoids are adsorbed on aluminium phosphate gel and used in the immunization. Generally a
plain vaccine is less immunogenic. After adsorption it will have a repositary action. The present study envisages the
adsorption rate of diphtheria toxoid on aluminium phosphate gel at different pH (5.0, 6.0, 6.5, 7.0 and 7.5). The main

conclusion drawn from the experiments is that the low pH favours high adsorption rate.
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Introduction

Diphtheria toxoid is prepared from the toxin produced
during the growth of a suitable strain of Corynebacterium
diphtheriae in an optimised medium. The toxin obtained is
detoxified by the addition of formaldehyde and then
concentrated by ultrafilteration and purified by ammonium
sulphate fractionation (Rao et a/, 1991). Adjuvants help
antigen to elicit an early high and long-lasting immune
response with less antigen, thus saving on vaccine
production costs (Gupta & Siber, 1995). Adjuvants have
been applied to potentiate the immune responses to
antigens in vaccinations for many years. Aluminium salts,
especially the hydroxide or phosphate are the adjuvants
used widely with routine human vaccines (Goto et al.,
1993).

The major advantage of using aluminium adjuvants is
their record of safety after primary immunization. The
mechanism of adjuvanticity includes formation of a depot
at the injection site, allowing slow release of antigen;
stimulation of immunoreactive cells (Edelman, 1997). The
Aluminium adjuvants have proved their efficiency in a
large number of applications and they are fairly
inexpensive (Lindblad, 2004a). The present study is an
attempt to investigate the adsorption rate of Diphtheria
toxoid on aluminium phosphate gel at different pH.

Methods

Vaccine samples (Batch No: A, B & C) were used for
the study. The pH of the vaccine samples were adjusted
to 5, 6, 6.5, 7 and 7.5 by using 1% hydrochloric acid or
saturated sodium carbonate solution. Each set was
incubated at 22+1°C for 3 days and then shifted to +4°C
with intermittent shaking. The percentage of adsorption
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was calculated after incubating the samples for 20 and 30
days.

Estimation of Limes Flocculation or Limit of Flocculation
(L7) /ml

The toxoid was distributed into 5 flocculation tubes in
1 ml amounts. Graded doses of standard antitoxin (100
Lf/ml) was added so as to cover the expected range. The
contents were mixed well and kept in a water bath
maintained at 50°C. The tubes which contain the
optimum concentration of toxoid and antitoxin flocculate
first and the corresponding unitage of the antitoxin was
taken as the Lf value of the toxoid (Rao et a/,, 1991).

To each sample drawn added 0.5 g sodium citrate/10
ml and centrifuged at 3000 rpm for 20 minutes. The
supernatant was taken for the Lf titration to find out total
Lf units. Another set of sample was taken in a centrifuge
tube without the addition of sodium citrate, subjected to
centrifugation at 3000 rpm for 20 minutes. The
supernatant was used to estimate the unadsorbed Lf
units. From the difference between these two flocculation
units the rate of adsorption was calculated.

Results and discussion

Aluminium compounds are widely used as an
adjuvant in DPT group of vaccines. All the mixtures after
formulation were held at 2-8°C for maturation. Rate of
adsorption was estimated at the completion of 20 days
and 30 days. The results are shown in Table 1 and 2.

From the results it is clear that the samples held at
pH 5 showed the maximum adsorption by 20 days. A
Significant adsorption of 90% obtained on further
maturation period. The physicochemical mechanisms
behind the antigen adsorption itself are complex and
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depend on the nature of the individual antigen. For many
protein antigens adsorption is accomplished in the pH
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(Diphtheria toxoid, 4.1), the charge of the molecule is
more as it is amphoteric in nature.
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