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Dear Editor
Platinum compounds, such as cisplatin, carboplatin, and oxaliplatin, are widely used as anti-
cancer chemotherapeutic drugs in in vitro cell culture, animal preclinical and clinic studies
[1,2]. Unlike other organic compounds which are routinely dissolved in organic solvents
such as dimethyl sulfoxide (DMSO) for in vitro assay, platinum compounds are
recommended to be dissolved in water-based solvents, especially for its clinic usage: 0.9%
NaCl for cisplatin and 5% glucose (dextrose) for carboplatin and oxaliplatin [3]. However,
platinum compounds dissolved in organic solvents, are still being used for in vitro studies in
many laboratories. We repeatedly experience the loss or attenuation of cell killing effect of
cisplatin when stored for a certain period of time in DMSO. Storage of cisplatin/DMSO in
small aliquots at −20°C conditions also did not preserve the potency of cisplatin. Although
stability of platinum compounds in infusion solutions (0.9% NaCl for cisplatin and 5%
glucose for carboplatin and oxaliplatin) has been widely investigated [4–7], there are no
reports on in vitro potencies or stabilities of platinum compounds in different solvents.

We chose water-based solvents (0.9% NaCl for cisplatin and 5% glucose for carboplatin and
oxaliplatin), dimethylformamide (DMF), and DMSO to determine solvents’ effects on the
potencies of three platinum compounds: cisplatin, carboplatin and oxaliplatin. Cisplatin and
carboplatin were obtained from Sigma (St. Louis, MO), and oxaliplatin was purchased from
LC Labs (Woburn, MA). Each platinum compound was dissolved in water-based solvents,
DMF, and DMSO as follows: cisplatin, 5 mM in 0.9% NaCl, 25 mM in DMF, and 25 mM in
DMSO; carboplatin, 5 mM in 5% glucose, 10 mM in DMF, and 25 mM in DMSO;
oxaliplatin, 5 mM in 5% glucose, 10 mM in DMF, and 25 mM in DMSO. The newly
prepared stock solutions were stored at 4°C in the refrigerator and further diluted in culture
media to the desired concentration immediately before use. Human ovarian cancer cell lines
(A2780) were purchased from Sigma and maintained as recommended [8]. For cell viability
assays, A2780 cells were subcultured at a density of 2,000 cells/well in 96-well plates the
day before treatment. Diluted platinum compounds were added to cells in triplicate for 72 hr
and viable cells were measured by MTT (3-(4,5-Dimethylthiazol-2-yl)-2,5-
diphenyltetrazolium bromide) assay that is widely used for rapid determination of cell
viability in the drug discovery field [9].
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Since we are interested in the immediate potencies of the three platium compounds, each
compound was freshly prepared in the three different solvents and was immediately added to
the A2780 cells. EC50 values were calculated by CompuSyn software (ComboSyn Inc.,
Paramus, NJ). As shown in Table 1, all three platinum compounds dissolved in either DMF
or DMSO showed slightly reduced potencies in A2780 cells compared to those in water-
based solvents.

For long-term storage effects we performed MTT assays with the treatment of platinum
compounds to A2780 cells at 8, 22, 29, 36, 43, and 57-days after preparation of stock
solutions. Strikingly, cisplatin in DMSO nearly completely lost its potency to A2780 cells
within 8-days after preparation (Fig. 1C). On the contrary, no significant loss of cell killing
effects was observed with cisplatin in 0.9% NaCl or DMF for up to 57-days of storage at
4°C (Fig. 1A and C). Visible precipitates were observed in the 5 mM stock solution of
cisplatin dissolved in 0.9% NaCl stored in the refrigerator, but these did not affect the
potency of cisplatin. In case of carboplatin and oxaliplatin, the potency of each compound
was maintained at least 43-days after preparation in 5% glucose solution with relatively
higher potencies than those prepared in DMF or DMSO (Fig. 1D and G vs. Fig. 1E, F, H,
and I).

These results suggest that platinum compounds prepared in water-based solvents and stored
at 4°C can be used without significant loss of potency for up to 40-days after preparation.
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Fig. 1. Cytotoxicity of cisplatin, carboplatin, and oxaliplatin after storage of stock solutions at
4°C
A2780 cells were subcultured at 2,000 cells/well in 96-well plates the day before treatment.
Cells were treated with indicated concentrations of platinum compounds at 1, 8, 22, 29, 36,
43, and 57-days after preparation of stock solutions. Viable cells were measured by MTT
assay. Data are mean ± S.D. performed in triplicate.
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Table 1

EC50 values of freshly prepared platinum compounds on proliferation of A2780 cells.

Cells Compound H2O* DMF DMSO

A2780

Cisplatin 0.336 ± 0.069 0.497 ± 0.305 0.811 ± 0.131

Carboplatin 2.006 ± 0.342 14.248 ± 2.051 6.960 ± 3.072

Oxaliplatin 0.132 ± 0.077 0.227 ± 0.096 0.223 ± 0.011

*
0.9% NaCl solution for cisplatin, 5% glucose solution for carboplatin and oxaliplatin.
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