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Introduction

Carboplatin as Chemotherapy

Fig. 3. The stereoscopic structure of carboplatin [1].

Fig. 1. Cell cycle checkpoint pathways impinging upon the cell division cycle [2].

The cell cycle is made of the four stages G1, S (synthesis), G2, and
M (mitosis). The cell grows in G1 phase, the DNA and chromosomes are
duplicated in S phase, the cell grows and prepares to divide in G2 phase,
and the cell with its nucleus divide in M phase. However, if the cell cycle
does not proceed from G1 to S phase, the cell may differentiate and
enter G0, the cell will stop grow in G0. If the cell does not differentiate, a
signal is received from cyclin D and E, and the cell cycle goes into S
phase and replicate its DNA. After several hours, another signal from
cyclin A activate the cell to enter G2. The cell will enter mitosis and divide
when the cyclin B become active. Eukaryotic cells use cyclins as
checkpoint to control the progression through the stages of cell division.
The cell will reach a checkpoint at each stage, which ensure all the
proteins and DNA are in the correct position before moving to the next
stage [3].

Background: Epithelial Ovarian Cancer

• The errors in replication lead to apoptosis, or cell death [1].

Fig. 4. The plane structure of carboplatin [6].

Carboplatin is a platinum-containing compound that works as an anticancer drug against various malignancies including ovarian, testicular, lung,
brain, skin, cervical, and breast cancer [13,10]. It is a derivative of cisplatin [4]
and both work by binding to the N7 atoms of guanine bases in DNA [13].
However, carboplatin is typically favored over its structural analogue,
cisplatin, because it offers several advantages including a more favorable
toxicity profile [13,10]. Carboplatin is specifically characterized by its ability to
generate lesions in DNA, using platinum to form adducts. This thereby inhibits
replication and transcription, leading to cell death [4]. Being extremely lightsensitive and water soluble, Carboplatin is often supplied as either a
lyophilized white powder or as a 10 mg/mL premixed solution in sterile water.
According to brand-name manufacturer’s recommendations, the powder can
initially be reconstituted to 10 mg/mL with sterile water for injection, 5%
dextrose in water, or 0.9% sodium chloride. Final diluted infusion solutions are
stable up to 8 hours at 25°C [10].

Mechanism of Action of Carboplatin with
Epithelial Ovarian Cancer
• Carboplatin enters the cell by passive diffusion.
• The compound undergoes hydrolysis to assume a form that can interact
with the DNA.

Fig. 6. The formation of adducts between DNA and hydrolyzed carboplatin [7].

Future Treatment of Epithelial Ovarian Cancer
A peptide-Fc fusion protein, trebananib, in combination with pegylated
liposomal doxorubicin (PLD) is being tested to see if this combination of drugs
will improve progression-free survival (PFS) in patients with recurrent epithelial
ovarian cancer and that in which are platinum-sensitive or resistant.
Trebananib binds angiopoietin-1 and angiopoietin-2, thereby preventing any
interaction with the Tie2 receptor. Agents that in doing so, target the vascular
endothelial growth factor pathway, have been shown to improve PFS but have
not been shown to prolong overall survival in patients with ovarian cancer. In a
randomized double-blind, placebo-controlled study, two hundred and twentythree patients were randomly given 50 mg/m2 of intravenous PLD once every
4 weeks as well as 15 mg/kg of intravenous trebananib or a placebo once a
week. The results of the study found that the median PFS for those patients
being given trebananib was 7.6 months, whereas the median PFS for those
being given the placebo was 7.2 months. Therefore, trebananib did not
significantly prolong PFS, however, it did improve objective response rate
(21% to 46%) and duration of response (from 3.9 to 7.4 months) [9].
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• The compound forms adducts with nucleophilic purine bases in the DNA
strand, specifically the N-7 position of guanine and adenine [5].
• The adducts cause major intra-strand cross linkages and minor interstrand cross linkages. Cross-linking inhibits the process of DNA replication
which causes errors in replication.
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