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Dear Editor-in-Chief 
 
New strategies for the development of platinum 
anticancer drugs and for bypassing of resistance 
to Cisplatin derivatives and their toxicity are de-
veloped (1):  
1) Trans-Pt II complexes  
2) Mononuclear Pt II compounds with non-
covalent binding to DNA by dipole-dipole inter-
actions  
3) Mononuclear monofunctional Pt II complexes 
4) Chiral Pt II complexes  

5) Polynuclear platinum agents with non-covalent 
binding to DNA by H-binding interactions  
6) Pt IV prodrugs, releasing classical Pt II anti-
cancer agents 
7) Platinum complexes with targeted action. 
Polynuclear (2) platinum complexes form DNA 
adducts through 1,4-strands and the resistance is 
overcome by inhibition of the reparative synthe-
sis of damaged DNA (Fig. 1).  

 

 
 

Fig. 1: Chemical structure of dinuclear platinum complex 



Ivanova S et al.: Health Benefits of Modificated Multiplatinum Derivatives … 
 

Available at:    http://ijph.tums.ac.ir   1777   

A tri-core platinum complex BBR3464 (Fig. 2) is 
with a high ability to interact with DNA and ex-
hibits antitumor activity in colorectal cancer at 

lower concentrations than Cisplatin; without 
nephron- and neurotoxic effects (2).  

 

 
 

Fig. 2: Chemical structure of trinuclear platinum complex BBR3464 
 

One of the strategies for reduction of toxicity 
and resistance is the use of "prodrugs”, which 
can be activated locally. Activation of Pt IV 
complexes oral drug Satraplatin is accomplished 
by reduction to Pt II complexes, which is a nec-
essary for achieving higher antitumor activity (3). 
The new approaches in the development of new 
platinum antineoplastic complexes are fixed in 
increasing of antitumor activity, creation of cyto-
static with targeted action, and decreasing the 
toxicity. The tendencies for creation of platinum 
complexes with targeted action are (4):  
1) Anti metastatic complexes of Pt II with 
bisphosphonates with pronounced affinity for 
bone tissue  
2) Hepatotropic antitumor complexes of Pt II, 
accumulating in the liver, through the expression 
of specific transport proteins on the membranes 
of hepatocytes: Bamet-R2 (cis-
diaminodichlorocholylglycinate Pt II), without 
side effects typical of Cisplatin and analogs. 

3) Estradiol and Testosterone ligands with high 
affinity for receptors expressed in cancers 
Another important trend for creation of platinum 
complexes with targeted action is development of 
chemotherapeutic nanocarriers for delivery of 
platinum anticancer drugs (5) as polymers (6), 
and liposomes (7). The binding of platinum cyto-
static to polymers is an approach to ensure tar-
geted release and cytotoxic action. Platinum con-
jugates with proteins (albumin), peptides, and 
aminoacids have been reported. “Nanocarriers 
provide enhanced delivery of platinum anticancer 
drugs, reduced drug influx, improved intracellular 
penetration, and increased concentration of plati-
num drugs in cancer cells.” Development of new 
nanotechnological drug systems for targeted de-
livery of cytotoxic drugs and selective accumula-
tion in tumor tissue, leads to increased cytotoxici-
ty, enhancement of therapeutic efficacy, over-
coming the drug resistance and reduction of the 
toxicity of the anticancer agents (5). Nanocarriers 
are: 
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1) Cyclodextrin capped gold nanoparticles as a 
delivery vehicle for a prodrug of Cisplatin.   
2) Polysilsesquioxane nanoparticles for triggered 
release of Cisplatin. 
3) Silk fibroin nanoparticles for controlled release 
of Cisplatin.   
4) Nanoparticle formulations of Cisplatin.  
5) Cisplatin-incorporated polymeric micelles.  
6) Liposomal encapsulated Cisplatin (8) or Oxali-
platin (9).  
Lipoplatin is a liposomal encapsulated Cisplatin 
for reduction of the systemic toxicity and for im-
provement of targeting to primary tumors and 
metastases. The encapsulation technology reduc-
es side effects, minimizes toxic exposure to nor-
mal tissues, maximizes drug accumulation up to 
200-fold greater into tumors compared to normal 
tissues. Lipoplatin has been applied in breast, 
head, neck, pancreatic and non-small cell lung 
cancer. Aroplatin is a lipophilic analog, cytotoxic 
to Cisplatin-resistant ovarian, and colorectal can-
cer, peritoneal carcinoma or sarcoma, malignant 
pleural mesothelioma, with not observed ne-
phrotoxicity and myelosuppression (8).  
Lipoxal is a liposomal encapsulated Oxaliplatin 
and has been studied in colorectal, gastric, pan-
creatic and non-small cell lung cancer with not 
observed hepato-, nephro- and cardiotoxicity, but 
with side effects as neuroto xicity, myelotoxicity, 
and neutropenia (9). Pro Lindac is a nanopolymer 
for the sustained Oxaliplati release against breast, 
lung and prostate cancer, with not observed neu-
rotoxicity or neutropenia, but with limiting renal 
failure (10). 
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