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SURAMIN DETERMINATION BY
DIRECT SERUM INJECTION

L. L. GARCIA AND Z. K. SHIHABI
Department of Pathology
Bowman Gray School of Medicine
Wake Forest University
Winston-Salem, North Carolina 27157-1072

ABSTRACT

Suramin is an anti-prostatic tumor drug. Due to its
narrow therapeutic range and long half life, frequent
monitoring is required to minimize toxicity. We
describe here a rapid assay to measure suramin
levels in serum. Diluted serum samples are injected
directly onto an HPLC cartridge column packed with a
wide pore packing material (300A) and eluted with 10
mmol/L phosphate buffer, pH 7.2 containing 15%
acetonitrile with detection at 325 nm or 254 nm. The
analysis is rapid (< 3 min), while the recovery is
about 98% with no interference from common drugs.

INTRODUCTTION
Suramin has been used for many years for the
treatment of onchocerciasis and trypanasomiasis (1).
Recently, reports of significant anti-prostatic tumor

activity of suramin have renewed interest in the drug
1279

Copyright © 1993 by Marcel Dekker, Inc.



08:42 25 January 2011

Downl oaded At:

1280 GARCIA AND SHIHABI

(2) which has a narrow therapeutic window of about
200-300 mg/L. Below 200 mg/L, the drug is not
effective, and above 300 mg/L the incidence of
neurotoxicity increases dramatically (3). In
addition to that, the drug has a long half-life of
44-54 days (4). Thus, continuous monitoring of the
drug is necessary, supporting the need for a rapid,
reproducible and inexpensive assay.

An HPLC method which involves solvent extractions
of each sample and reversed-phase with ion-pairing
has been described (5). Recently, Tong et. al. (3)
reported a suramin assay, where plasma samples were
injected directly onto a CN column and eluted
isocratically with acetonitrile and an ion pairing
reagent. However, the column did not last more than
50 injections.

Previously, we have shown that when injecting serum
directly on a column, it is better to keep the
acetonitrile concentration to a minimum to avoid
protein precipitation (6). In addition to that, the
use of protein wide-pore columns is more suited for
direct serum injection (6). Under such conditions
the column can be used for about 200 injections (7).
Here we demonstrate that suramin can be determined

using HPLC by direct serum injection on a wide-pore
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column based on finding the optimum conditions for

its elution.

MATERIALS AND METHODS

Reagents: Suramin was obtained from FBA
Pharmaceuticals (West Haven, Connecticut).

Egquipment: A model 110A pump (Beckman Instruments,
Fullerton, CA) was used to deliver the solvent at a
flow rate of 1.2 mL/min through a 7um, RP-300 ,
average pore size 300A, Aquapore cartridge column 100
X 4.6 mm (I.D.), (Applied Biosytems, San Jose, CA).
The effluent was monitored at 325 nm, at 0.005 AUS
with a variable wavelength detector (LKB Instruments,
Bromma, Sweden).

Procedure: Serum, standards or controls (10 uL)
were diluted with 1.0 mL of pump solvent and
vortex-mixed for 5 sec before injection. An aliquot
of 20 aL was injected on the column and eluted with
10 mmol/L phosphate buffer pH 7.2 containing 15%

acetonitrile.

RESULTS AND DISCUSSION

A high concentration of acetonitrile in the mobile
phase causes serum protein precipitation and

consequently an increase in column pressure and loss
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of resolution . The use of a minimum concentration
of acetonitrile together with a wide pore column
(protein column) decreases protein precipitation.
Thus, the column can be used for a longer period of

time. For this reason, we investigated the optimum
conditions to keep the acetonitrile concentration to
the minimum and at the same time keeping the capacity
factor (K’) 1low to achieve rapid separation. The
effect of the buffer pH on peak height (PKHT) and
(k') 1is illustrated in Fig. 1. PKHT increased with
increasing pH up to about pH 6.6. The k’ did not
change between pH 7.3 to 6.3 but increased at lower
pPH. We chose a pH of 7.2 since at this pH the K’ is
low i.e. the separation is fast without the need to
increase the acetonitrile concentration. As the
percentage of acetonitrile in the mobile phase
increased, the PKHT increased linearly, while the k’
decreased , Fig. 2. A concentration of 15%
acetonitrile was chosen because it was the minimum
concentration of acetonitrile that gave an acceptable
k’ with a good peak height. As the ionic
concentration of the mobile phase is increased from
7.5 to 90 mmol/L the PKHT decreased while the k’
increased as shown in Fig. 3. We decided to use a
10 mmol/L buffer for routine use since at this

concentration the K’/ is small.
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4. Linearity of the suramin assay.

mean of 125 mg/L (n=15). The minimum detectable level
(3X baseline noise) is 13 mg/L . No interference was
observed from the common drugs listed in Table 1.

We explored the possibility of detection at a
wavelength of 254 nm, which is a more common
wavelength for fixed wavelength detectors. At this
wavelength, the detection is about four times more
sensitive compared to that at 325 nm (i.e. samples
can be diluted 400 fold, and thus the column can be
used for a longer period of time); however,
procainamide and theophylline eluted close to suramin

at this wavelength. Since the suramin therapeutic
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TABLE 1
List of The Drugs Which Did Not

Interfere With Suramin Analysis.

—— " ——— — — - ——— T - ———— - ———— —— —— - —

Drug mg/L
Theophylline 40
Phenytoin 30
Phenobarbital 50
Carbamazepine 13
Lidocaine 6
Procainamide 12
N-acetylprocainamide 10
Quinidine 5
Salicylic acid 100

range 1is about 15 times higher than that for
procainamide or theophylline, the interference from
these two drugs is negligible. Figure 5 demonstrates
the chromatograph of a patient receiving suramin.
The chromatographs are clean, and the retention time
for suramin is about 2.5 min.

We have previously pointed out that sample
extraction is the biggest problem preventing the
widespread of HPLC in the clinical laboratories (6).
In this method, sample extraction is avoided and
serum is injected directly onto the column after
dilution with the mobile phase. Our experience

indicated that the protein column for samples diluted



08:42 25 January 2011

Downl oaded At:

SURAMIN DETERMINATION 1287

325 om 254 nm

Std P Std P
2 Min
——

5. Chromatographs of a standard (200 mg/L, Std)
and a patient (P) receiving suramin (S) at 325 -and
254 nm. (Samples were diluted 101 fold for the 325
nm and 401 fold for the 254 nm detection).

100 fold can be used for over 200 injections (7).
When the pressure increases, the cartridge is
reversed (6). The savings on labor, ease of
operation and speed in this method greatly out-weigh

the cost of the cartridge column.
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