
Development of a method for quantitative determination and preliminary pharmacokinetics 
study of a new anticancer agent 

 

Introduction 

For the treatment of cancer, inhibitors of the reparation systems are 
needed. One of the specific targets is the enzyme tyrosyl-DNA 
phosphodiesterase 1 (TDP1). Inhibition of this enzyme can increase 
the sensitivity of tumor cells to drugs used to treat cancer.  

Earlier, the substance KS-389 was obtained, which in in vitro 
experiments showed a synergistic effect against glioblastoma cells 
when was administrated together with temozolomide [1]. 

To find the optimal dosage form of the compound, the method of its 
administration and dosage of the substance, it is necessary to study 
its pharmacokinetics.  
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The search for inhibitors of key enzymes of DNA repair is a promising area of medicinal 
chemistry, which opens up various perspectives for the development of effective methods for 
the treatment of cardiovascular, neurodegenerative, and oncological diseases. Malignant 
glioma, which is most common in adults, is an example of cancer. The current standard of care 
for patients recently diagnosed with a disease such as glioblastoma multiforme (GBM, grade 
IV glioma) includes maximal surgical resection of the tumor, postoperative chemoradiation 
therapy with temozolomide, and subsequent adjuvant therapy with temozolomide. 

However, this study has not been completed to date. This work is 
devoted to the development of a method for the quantitative 
determination of the agent KS-389 in whole blood of mice for 
further study of its pharmacokinetic profile. 

The substance KS-389 was synthesized earlier in the laboratory of physiological substances of the 
NIOCh SB RAS and purified by column chromatography on silica gel. The compound purity was 
over 98% by HPLC-UV. 

In our study, we developed a fast, selective and sensitive procedure for quantitation of KS-389 in 
whole blood of mice using HPLC-MS/MS. The internal standard was a solution of 2,5-bis (4-
diethylaminophenyl) -1,3,4-oxadiazole (2,5-BDPO) in methanol with a concentration of 20 ng/ml 
for processing blood samples.  

 

 

 

 

 

 

Blood sample 

20 µl of blood + 
KS-389 + Organic solvent 

Drying spots for 3 hours 

Mixing on a shaker  
Sampling 

Analysis 

Procedure of sample preparation 

Centrifugation of 
samples 

To plott the calibration curve, we used whole blood samples containing the agent KS-389 in 
concentrations of 2, 5, 10, 20, 50, 100, 200, 800, 2000 ng/ml. This range covers typical values for both 
low and high concentrations of biologically active drugs administered in doses of several mg/kg. A linear 
calibration dependence was obtained in the concentration range mentioned above.  

Results 

Using the developed method, a preliminary pharmacokinetics study of the substance was carried out. 

When the suspension of KS-389+chalk was administered, the maximum concentration of the agent was 
observed after 30 minutes and corresponded to 23 ng / ml. After that, the concentration of the agent 
decreased to 2-3 ng/ml. This concentration remained in the blood of the animal for a long time, and the 
maximum observed on the graph can be caused by several stages of absorption of the substance into the 
blood of animals. Perhaps, when the suspension is administered to animals, it is incompletely dissolved 
in the stomach, followed by the release of a certain amount of the substance and its absorption into the 
blood, after which the chalk carrier moves into the intestine, where additional absorption of the 
substance into the blood occurs. 

Oral administration of a suspension of the substance with tween-80 provides a slightly better 
bioavailability of the substance in the body compared to the use of chalk. The maximum concentration of 
KS-389 is reached after 30 minutes and corresponds to about 70 ng/ml. After reaching the maximum, 
there is a gradual decrease in the concentration of the substance in the blood, and the almost complete 
elimination of the substance from the body occurs after 5.5 - 6 hours. 

With intraperitoneal administration of a dosage form based on tween-80 to an animal, the maximum 
concentration of KS-389 is reached 1.5-2 hours after and is about 450 ng/ml. Over time, the 
concentration of the substance in the blood gradually decreases and after about 6 hours it is almost 
completely eliminated from the body. 

When the dosage form based on tween-80 was administrated intraperitoneally, the active concentration 
of the substance in the blood was at the level of several hundred ng/ml, which can provide its 
therapeutic effect with sufficient effectiveness. In addition, the data allow the use of a new route of 
agent administration for detailed pharmacokinetic studies. 

The internal standard (2,5-BDPO) 
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Preparation of dosage forms 

The mixture was 
ground in a mortar 
  

9.4 g of chalk 

+ 9.4 mg KS-389 / 
Acetone 

The mixture was 
dried and 

transferred to a test 
tube.  

200 µl of 
tween-80 

+ 6.5 mg KS-389 

Mixing on a shaker  Mixing with saline 

Mixing with saline 
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KS-389+chalk

KS-389+tween 80 (oral)

KS-389+tween-80 (intraperitoneal)


