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Talampicillin and amoxycillin were shown to be absorbed twice as well as
ampicillin in a triple crossover experiment.

In recent years a number of ampicillin deriv-
atives have been synthesized that result in
higher drug concentrations in serum after oral
administration (1-9). A previous triple crossover
study showed that equivalent doses of amoxy-
cillin and pivampicillin gave rise to a twofold
and threefold increase ofdrug serum concentra-
tions in serum, respectively, as compared with
ampicillin (8).
The present study compares the absorption

and excretion of equivalent doses of talampicil-
lin, the phthalidyl ester of ampicillin, and of
amoxycillin with a double dose of ampicillin in
10 healthy volunteers in a randomized cross-
over fashion. Ampicillin (1,000 mg), talampicil-
lin (742 mg), or amoxycillin (500 mg) was ad-
ministered after an overnight fast, and break-
fast was allowed 2 h later. Blood samples were
obtained before and at 1, 1.5, 2, 4, and 6 h after
drug administration. Urine samples were col-
lected between 0 to 3, 3 to 6, and 6 to 9 h after
drug administration. The antibiotic concentra-
tions were determined with an agar well
method using Bacillus subtilis ATCC 6633 as
the test organism. Further details of this
method have been described in a previous paper
(8).

All samples were stored at -20 C until the
series was complete and were assayed in dupli-
cate on the same day. The calculated regression
lines ofthe standards in serum and saline had a
correlation coefficient for ampicillin ofr = 0.977
and r = 0.999, respectively, and for amoxycillin
of r = 0.997 and r = 0.995.
The mean drug concentrations in serum are

graphically presented in Fig. 1, which indicates
that the curves for the three drugs are superim-
posed, although there is an earlier peak with
talampicillin and slightly more persistent lev-
els with ampicillin and amoxycillin.
The average ofthe individual peak drug con-

centrations in serum (Table 1) of talampicillin

(7.41 ,ug/ml) and amoxycillin (6.78 jig/ml) were
somewhat higher than those obtained after an
equivalent double dose of ampicillin (6.20 ,ug/
ml).
The surface ofthe "area under the curve" was

geometrically calculated for each volunteer as
previously described (8). Dividing this surface
value by the total time in hours resulted in an
average drug concentration in serum per hour
over a 6-h period. This provided an excellent
therapeutic index for comparison since it took
into account early as well as late drug concen-
trations in the serum. These values were found
similar for all three drugs, namely, 3.05 jig/ml
for ampicillin, 2.62 jig/ml for talampicillin, and
3.06 ,ug/ml for amoxycillin (Table 1). The mean
cumulative quantities of active compounds re-
covered from urine and expressed as a percent-
age of the administered dose are shown in Fig.
2. On the average, 41.5% ofthe ampicillin dose,
65.6% of the talampicillin dose, and 65.7% of
the amoxycillin dose were excreted in 9 h. With
each antibiotic, at least two-thirds of the ex-
creted dose was recovered during the first 3 h,
and more than 98% was recovered within 6 h.

Similar results have been obtained with
amoxycillin in a previous study, namely, a
mean peak drug concentration in serum of 8.3
,ug/ml, an average serum level per hour of 3.1
gg/ml, and a urinary recovery of 64.2% (8).
However, the urinary recovery of ampicillin
(41.5% of a 1,000-mg dose) in this study was
nearly twice as high as in the previous study
(21.8% of a 500-mg dose). Since the major differ-
ence between both studies was the delay be-
tween drug administration and breakfast (30
min in the first study, 2 h in the present study),
it may be concluded that food intake had a
major adverse influence on the absorption of
ampicillin but not on amoxycillin.
The differences in absorption between the

three antibiotics can be evaluated on the basis
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TABLE 1. Drug concentrations in serum and recovery in urine
Peak concn in serum (pg/ml) Avg concn in serum/h (pg/ml) Recovery (%) in urine (0 to 9 h)

Drug
Mean SD | V Mean SD V Mean SD V

Ampicillin (1,000 6.20 2.57 0.41 3.05 1.07 0.35 415. 15.1 0.36
mg) 2.5710.41 (2.0-5.1) 10 0.5 (23.2-68.1)

Talampicillin (742 7.41 (1.932.62 0.55 0.21 65.5 6.4 0.10
mg)c (5.2-10.1) 15 0.1 (1.9-3.6) (56.5-76.3)

Amoxycillin (500 6.78 1.94 029 3.06 0.67 0.22 65.7 14.5 0.22
mg) (4.2-10.1) 19 0.9 (2.24.4) (40.9-93.9) ______
a SD, Standard deviation; V = standard deviation/mean, dispersion coefficient.
b Extreme values are given in parentheses.
Equivalent to 500 mg of ampicillin.

,ug /ml

1 11/2 2 4 6
hours

FIG. 1. Mean drug concentrations in serum after
oral administration of (0) ampicillin, 1,000 mg; (+)
amoxycillin, 500 mg; (O) talampicillin, 742 mg
(equivalent to 500 mg ofampicillin).

of three main criteria: the average of the indi-
vidual peak serum levels, the average serum
level per hour over a 6-h period, and the per-
centage of recovery of active compounds in ur-
ine within 9 h (Table 1). From these data it is
obvious that talampicillin and amoxycillin are
absorbed twice as well as ampicillin since half
the equivalent dose provides approximately the
same antimicrobial activity in serum.
The degree of unifornity of individual data

within the same group of subjects is best ex-
pressed by the dispersion coefficient, calculated
by the formula V = standard deviation/mean:
the smaller this dispersion coefficient, the less
variability within the values ofthe individuals.
As measured on the dispersion coefficient of all
three criteria, the uniformity was highest with
talampicillin and lowest with ampicillin. This
greater uniformity in absorption of amoxycil-
lin, and especially of talampicillin, over ampi-
cillin is a further advantage ofthese antibiotics

hours

FIG. 2. Cumulative renal excretion of active com-
pounds after oral administration of (0) ampicillin,
1,000 mg; (+) amoxycillin, 500 mg; (O) talampicil-
lin, 742 mg (equivalent to 500 mg of ampicillin).

with regard to the reliability of an oral chemo-
therapy.
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