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TABLE I

VARIATION IN THE KINETIC PARAMETERS WITH THE DENSITY OF IMMOBILIZED ANTIBODY

Column Antibody in Qx F lin link k.
reacting (JLg) (ml/min) (I g-l 5- 1)

solution (gil)

A 0.16 9 0.5 0.13 ± 0.01 0.08 12±2
1.0 0.23 ± 0.02 0.18 1O±2
1.5 0.30 ± 0.03 0.25 11 ±2

B 0.42 27 0.5 0.08 ± 0.01 0.03 1O±4
1.0 0.11±0.01 0.06 1O±3
1.5 0.13 ± 0.01 0.08 12 ±2

C 2.30 39 0.5 0.08 ± 0.01 0.03 7±4
1.0 0.09 ±0.01 0.04 11 ±4
1.5 0.11±0.01 0.06 11 ±3

D 2.50 41 0.5 0.Q7 ± 0.01 0.02 1O± 5
1.0 0.09 ±0.01 0.04 1O± 4
1.5 0.1O± 0.01 0.05 12±4

information is enough to correct for the unre
tained fraction: at each injection, the unretained
HSA amount is calculated by subtracting the
area corresponding to the impurity response
(area of the first peak).

Fig. 1 shows, for comparison, the diagrams
observed at two different flow-rates: 0.5 and 1.5
ml/min. The first signal corresponds to a non
retained impurity response, and it is only the
increase in the HSA response that is analysed.
At the higher flow-rate, the increase in the first
peak occurs for lower amounts injected. To
determine the adsorption rate constant, the split
peak behaviour is quantitatively analysed accord
ing to eqn. 3, by studying the variation in the
unretained fraction as a function of the amount
injected.

Fig. 2 shows the plot of 11/ vs. Qj, where / is
the ratio of the cumulative amounts injected to
the cumulative amounts which are not irrevers
ibly adsorbed and Qj is equal to the cumulative
amounts injected. This figure also shows the
results of the experiments performed at a given
flow-rate on columns of various binding
capacities. A non-linear least-squares fit was
used to adjust eqn. 3 to the experimental data.
The method gives the two parameters necessary
to describe the adsorption model: the column

capacity for HSA, Qx' and the number of
transfer units, n.

The four columns studied differ in the density
of the polyclonal antibody immobilized on the
silica support and therefore in the column
capacity, Qx' for HSA (Table I). In order to
check the possibility of non-specific adsorption, a
column was packed with a silica support pre
pared exactly as described for coupling the
antibody, but in this case no protein was added
to the reacting solution. No peak area increase
was noticed when repeated injections of HSA
were performed on this column. Moreover,
under similar elution conditions, the area of the
non-retained HSA peak is equal to that observed
with a diol column or with an antibody column at
saturation. Therefore the non-specific HSA ad
sorption on the matrix used for the antibody
immobilization may be considered to be negli
gible.

For each column, the number of transfer units
determined at different flow-rates is listed in
Table I. The reported errors on the parameter
determination are given for a 95% confidence
interval. Fig. 3 illustrates the variation of Lin as
a function of the interstitial mobile phase ve
locity. This diagram may be analysed as classical
ly where the theoretical plate height is plotted as
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