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THE PHOTOLYTICAL PRODUCTS OF AQUEOUS
CARBOPLATIN SOLUTION

WP Liu*, ZH Que, YK Yang and HZ Xiong

(Institute of Precious Metals, Kunming 650221)

Carboplatin, an abbreviation for 1, 1-cyclobutanedicarboxylatodiamine platinum (1iI), is the
second generation platinum anticancer drugl'). The stability of its aqueous solution is of great
importance to clinical effects. It has been known that the solution is relatively stable with ¢;,, being
about three months when kept in dark place, and unstable to light as shown by the rapid change in the
UV spectrum!?). But, the photolytic products remain unidentified. As a knowledge of the products
plays an important role in understanding the influence of photolysis of carboplatin on the clinical
effects, we have recently studied the photolytical products of aqueous carboplatin solution upon 313

and 254 nm irradiation, and now report our results here.
EXPERIMENTAL

The irradiation equipment consists of a light source, filter and reaction cell, all in line along an
optical axis. The reaction cell is a standard spectrophotometer cell. Light beams at 313 and 254 nm
were obtained by using the filter reported in the literaturel®), The photoreactions were followed by an
established HPLC measurement{*J, The solutions of compounds 1 and 2 were prepared according to the

reported methodst® as the reference standards for HPLC measurement.
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RESULTS AND DISCUSSION

Upon UV irradiation at 313 nm, two new peaks developed in the chromatogram (Fig 1.a) with
retention time 1. 093 and 6. 435 min. Compared with the standards, these peaks correspond to
compounds 1 and 2, respectively. So, UV irradiation of 313 nm results in the production of these two
compounds from aqueous solution of carboplatin. Acidification of the irradiated solution with HCIO,

will cause the peak of compound 2 to disappear due to the reaction;
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Fig 1 Chromatograms of aqueous carboplatin upon 313 nm (A) and 254
nm (B) irradiation. 1. Compound 1; 2. Carboplatin; 3. Compound 2;

4. Compound 3.

Upon UV irradiation at 254 nm a brownish product crystallized gradually from the solution.
After separation and air-drying, it was submitted for structure analyses. The remaining solution was
tested by HPLC. Besides a2 new peak at 1. 085 min corresponding to compound 1, there was another
new peak with the same retention time (1. 465 min) as the aqueous solution of the pure brown
product, therefore, it should correspond to it. The results of elemental analysis, mass spectrum and
DTA/TG of this product are in good agreement with the molecular formula CeN,OgHz,Pt; ¢ 3H,0 in
which platinum was determined by photoelectron spectroscopy to be in a bivalent state, for (1) the
largest fragment of FAB-MS was m/z 863, due to M* —3H,0; (2) the weight loss from 54 C ~
116 C was 6%, corresponding to the loss of three molecules of crystallized water; (3) elemental
analysis showed Pt 63.51%, C 8.20%, N 5.97% H 2.86%, consistent with the calculated value
Pt 63.79%, C7.90%, N6.10%, H 3.05%.

The IR data and assignments are listed in Table 1. The absotption neat 261 em™~! is characteristic
of hydroxo-bridged platinum complexest®). As the product has no absorption at 340 cm™! which is the
characteristic band for Pt-OOCR in carboplatint’™l, we believe that it does not contain such complex
bond. Based on these results, we propose that the brownish product should have the following

structure ;
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So, 254 nm irradiation leads to the formation of compounds 1 and 3 in aqueous carboplatin solution.
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Tab 1 IR bands of compound 3"

cm~! IR intensity Assignment
3436 vs v(OH)
3287 s v(OH)+v(NH)
2957 m v(CH)
2922

1619 vs ¥4 (CO0)
1368 s Y25 (COO) +8(CH)
1340

1076 m 5(PtO—H)
530 m v(Pt—NH3)
400 m v(Pt—OH)
261 w d(Pt <o>

* In KBr pellets

When aqueous carboplatin solution is exposed to sunlight or UV light, photolysis will take place
forming toxic hydrolyzed species. Therefore, we recommend that aqueous carboplatin solution for
clinical injection should be prepared, kept and used in a room without direct sunlight or UV
irradiation.
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