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Dear partners!

Current paradigm of overcoming the most wi-dely spread
human diseases, is based on the devel-opment of new approaches
to their prevention, early diagnosis and treatment. 

Contribution of high-tech scientific designs in medicine,
especially in oncology, is difficult to overes-timate as the cancer
control has been and still remains one of the most important medical
and social problem. The effective strategy for its solution can be
provided by the usage of innovative technologies which are
based on modern understanding of molecular and biological
changes in malignant tumors’ cells.

Implementation of highly specific test syste-ms for early
and differential diagnosis of malignant tumors and prognosis
of disease progression , as well as usage of target, genetic,
adsorption, and bio- therapies, inclusion in chemotherapy
schemes new medicines, constructed with nanotechnologies,
all together provide the basis for applying the principles of
individualized medicine. 

RE Kavetsky Institute of Experimental Patholo-gy, Oncology
and Radiobiology of National Academy of Science of Ukraine is one
of the leaders in the de-velopment of these approaches among
medical and biological research institutions in Ukraine. Research
programs’ realization allows scientists to design in-novative
technologies, which have effective impact on the development
of modern medical science; the results of these technologies
practical implementation will be of high social significance.

It is obvious that creation of competitive biote-chnological
products is the key stage in consolidation network producer–
consumer. However, the implem-entation of intellectual property
objects into medical practice and production is extremely
difficult, even if professional business plans exist. Both lack of
adequate legislation base and absence of marketing network and
management structures in research institutions impede
successful market promotion of innovations. No doubt that only
joint partnership efforts will ensure the full cycle running of
intellectual products: from expert evaluation of its investment
attractiveness to commercial realization of scientific innovative
projects of the RE Kavetsky Institute of Experimental Pathology,
Oncology and Radiobiology of NAS of Ukraine.

We invite you to effective cooperation in behave of
overcoming this severe disease!

Vasyl Chekhun, Academician of NAS of Ukraine,
Director of the RE Kavetsky Institute of Experimental
Pathology, Oncology and Radiobiology of NAS of
Ukraine.
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Content of the innovation: 

A METHOD FOR FORECASTING THE RISK
OF MALIGNANT NEOPLASM

Figure. Pedigry of patient S., 65 years old, with endometrial 
cancer.
Notes: the proband is marked with an arrow. Arabic numerals 
indicate the age when the disease appeared, Roman numerals 
indicate generation.

Table 2.  Evaluation of the recurrency risk (%) of PN for 
offspring in families of patients with endometrial 
cancer

Sequence number of 
the expected child in 

the family

Number of offsprings of MN patients 

0 1 2 3 4

If both parents are negative
1 0,2
2 0,2 4,1
3 0,2 3,9 7,7
4 0,2 3,8 7,4 11,0
5 0,1 3,7 4,2 10,7 14,2

If one or both parents are positive
1 14,2
2 13,2 19,8
3 12,4 18,6 24,7
4 11,7 17,5 23,3 29,1
5 11,1 16,5 22,0 27,5 32,9

It has been established that the majority of  
  malignant neoplasms (MN) are multifacto-

rial diseases and develop as a result of an additive 
effect of both genetic component, which is highly 
variable and depends on the nosological form of 
cancer, and region-specific environmental factors. 
The risk of MN in families with polygenic inherit-
ance of the disease progressively increases as the 
degree of burden in the family history increases.

A well-known way to predict the develop-
ment of MN involves clinical examinations, but in 
many cases, this approach does not allow obtain-
ing objective information about the risk of MN in 
the offspring.

The risk of MN in relatives of the proband is  
assessed using a comprehensive clinical and gene- 
alogical study with subsequent genetic-mathemati-

cal analysis of the pedigrees (see Figure), which is  
used as a basis to determine the likelihood of can-
cer occurrence in the offspring and the contribution 
(%) of hereditary and environmental components  
in the occurrence of cancer pathology (Table 1).

As an example, the table below shows esti-
mates of the recurrency risk of endometrial cancer 
for probands with endometrial cancer. Thus, in 
families, where the proband’s parents were nega-
tive, the risk of PN in offsprings is 0.2%, but if one 
or both parents are positive for cancer, the risk 
increases to 14.2% (Table 2).

The proposed technology of genetic coun-
seling as a first step in examination of cancer pa-
tients has a socio-economic importance, since it 
allows identifying the hereditary form of the disease 
and forming groups at risk for malignant tumors.

Table 1. Technology for genetic-mathematical analysis

Algorithm for estimating recurrency risk 
of PN in the offspring

Algorithm for estimating the contribution of genetic 
and environmental determinants in the occurrence 

of cancer 

I.  Classify patients on the basis of clinical and genealogical 
data, depending on the type of marriage of the proband’s 
parents (mother-father): negative-negative, negative-positive, 
positive-positive.

II.   Calculate the segregation frequencies.
III.  Compare the empirical and theoretical segregation frequencies 

to identify the type of inheritance of the disease.
IV.  Calculate the recurrency risk (%) of cancer in the offsprings.

I.  Determine the number of positive-negative 
patients in a «parent-offspring» pair on the 
basis of clinical and genealogical data;

II.   Conduct genetic correlation analysis using 
monogenic and multifactorial models.

III.  Calculate the contribution (%) of genetic 
and environmental components in causing 
cancer.

I

II

III

IV
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Non-Hodgkin’s diffuse large B-cell lym- 
  phomas represent a heterogeneous 

group of malignant tumors that vary in biology, 
morphological structure, clinical features, therapy 
response, and prognosis. Diffuse large B-cell lym-
phoma diagnostics and revealing the factors that 
allow evaluating the efficiency of therapy, progno-
sis, and patients’ survival continue to be pressing 
problems of modern oncology. 

Despite significant achievements in the thera-
py of this group of patients, selection of prognostic 
factors is still a problem to be solved. To define 
the prognosis in patients with diffuse large B-cell 
lymphoma, the practical significance of several 
clinical factors is evaluated. These include: intoxi-
cation symptoms, baseline levels of hemoglobin, 
total proteins and albumin, tumor size, molecular 
and immunohistochemical markers. Considerable 
attention is paid to the prognostic significance of 
protein kinase CβII (РКСβ II). 

A method based on the Prognostic Index, 
which includes the patient’s age, performance sta-

tus, tumor stage number of extranodal sites and 
serum lactate dehydrogenase level is routinely used 
for prognosis of treatment response for patients 
with diffuse large B-cell lymphoma. However, this 
approach has a limitation: it is not possible to pre-
dict the primary treatment resistance in patients 
with low-risk non-Hodgkin’s diffuse large B-cell 
lymphoma. The authors improved this approach 
for patients with low-risk non-Hodgkin’s diffuse 
large B-cell lymphoma by additional the evaluation 
of РКСβ II expression level. This allows identifying 
patients with poor prognosis, which is defined as 
a high РКСβ II expression level in more than 80% 
of tumor cells.

Taken together, the measurement of РКСβ II 
expression level gives a possibility to predict the 
primary treatment resistance in patients with low-
risk non-Hodgkin’s diffuse large B-cell lymphoma 
(according to the International Prognostic Index). 
This allows enhancing the first-line therapy and 
prolonging the relapse-free survival. 

Content of the innovation: 

APPROACH TO EVALUATE PRIMARY TREATMENT RESISTANCE  
IN PATIENTS WITH LOW-RISK NON-HODGKIN’S DIFFUSE  
LARGE B-CELL LYMPHOMAS 

(Developed in collaboration with National Institute of Cancer)

PKCβII expression in neoplastic cells of diffuse large B-cell lymphoma
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Content of the innovation:

A METHOD TO PREDICT THE COURSE OF DISEASE  
IN GASTRIC CANCER PATIENTS

Gastric cancer (GC) is one of the most  
  common malignancies. The main me- 

thod of treatment in gastric cancer is surgery. As-
sessment of the possible course of GC helps im-
prove the effectiveness of treatment and survival 
rates of patients.

The authors propose a method to predict the 
course of gastric cancer by identifying a set of mo-
lecular markers in tumor cells, which characterize 
the biological features of the tumor, including: ap-
optosis-regulating proteins (p53 and Bcl-2), recep-
tor tyrosine kinases belonging to the ErbB family 
(EGFR and Her-2/neu), intercellular adhesion mol-
ecules (α- and β-catenins), and vascular endothelial 
growth factor (VEGF). This set of markers helps 
predict the course of disease and identify appro-
priate treatment regimens. Immunohistochemical 
study of the expression of p53, Bcl-2, Her-2/neu, 
EGFR, E-cadherin, α- and β-catenin, and VEGF is 
carried out by way of application of monoclonal 
antibodies to dewaxed slices of tumor samples. 
Positive expression of p53, Bcl-2, EGFR, Her-2/neu, 
and VEGF predicts a survival of up to 1 year, while 
positive expression of α-catenin predicts a survival 
of more than 3 years.

In order to predict the course of GC, it is also 
possible to use a non-invasive method of determin-
ing the level of activation of A and B gelatinases 

(matrix metalloproteinases 2 and 9). The above 
mentioned enzymes are synthesized by cells of 
the tumor, surrounding tissue, endothelial, and 
immune cells and are engaged in the degradation 
of extracellular matrix during metastasizing.

Suppression, stabilization, and increased de- 
gradation of the extracellular matrix are critical 
characteristics of malignant growth.

Generally, the levels of A and B gelatinases 
are measured in the serum of melanoma patients 
by ELISA and by polyacrylamide gel zymography, 
and are associated with the overall survival and the 
level of metastasizing.

The authors propose to determine the ratio of 
active to latent forms of matrix metalloproteinases  
2 and 9 in sera of patients with gastric cancer, 
which helps monitor the efficacy of anticancer 
therapy, adjust treatment regimens, and improve 
survival rates. The ratio of levels of active to latent 
forms of A and B gelatinases is determined in the 
serum; and ratios lower than 0.2 for gelatinase A 
and 0.5 for gelatinase B are associated with a fa-
vorable prognosis, while ratios above the aforesaid 
levels are associated with unfavorable prognosis.

The methods proposed can be used to moni-
tor the effectiveness of anticancer therapy and to 
predict the course of disease in patients with gas-
tric cancer.
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Ovarian cancer is known to belong to a  
  group of hormone-dependent tumors. 

This implies an important role of hormonal imbal-
ance in the pathogenesis of this disease.  Hormonal 
imbalance leads to hyperstimulation of ovulation 
and chronic hyperestrogenia accompanied by re-
duced secretion of progesterone.

Methods for diagnostics and treatment of 
ovarian cancer (OC), which are used in clinical 
practice, are primarily focused on characteristics 
such as tumor stage, histological structure of the 
tumor and its degree of differentiation. They do not 
satisfy physicians, because the degree of differen-
tiation of ovarian tumors, frequency of metastasis 
and survival of patients do not directly correlate 
to one another.

The above shows that it to needed to identify 
additional indicators that objectively reflect the bio-
logical characteristics of the tumor. Such indicators 
may include proliferative activity and expression of 
steroid hormone receptors.

Mitotic activity can be assessed using flow 
cytofluorimetry and concentration of hormone re-
ceptors in ovarian tumor tissue can be assessed 
by biochemical radioligand method. These meth-
ods, however, are not free from shortcomings. The 
method of flow cytofluorimetry needs expensive 
equipment, and ovarian tissue samples used for 
biochemical assessment of hormone receptor may 
contain both tumor cells and unaltered epithelium; 
as a result, it is not possible to determine the con-
centration of steroid hormone receptors in tumor 
cells as such.

In the last decade, thanks to the development 
of new molecular biological methods, it has be-
come possible to assess protein products of genes 
using specific monoclonal antibodies (mAbs). This 
method allows evaluating the proliferative potential 
and receptor status in a tumor tissue with a specific 
morphological structure.

There are integral indicators of the prolifera-
tive potential of the tumor and its estrogen-proges-
terone receptor status. These include expression 
of Ki-67 antigen and estrogen and progesterone 

receptors determined using immunohistochemi-
cal method. This method makes it possible to ob-
jectively evaluate the proliferative activity and the 
presence of steroid hormone receptors in epithelial 
cells of ovarian cancer. The method is also instru-
mental in determining the sensitivity of tumors to 
hormone therapy.

The task to predict the survival of patients 
with serous ovarian cancer, who did not receive 
neoadjuvant chemotherapy, can be approached 
by immunohistochemical detection of the expres-
sion of indicators such as biomolecular markers 
of cell proliferation: Ki-67 (MIB-1 clone), estrogen 
receptor (1D5 clone ) and progesterone (PgR636 
clone) in tumor tissue determining the number of 
positively stained cells (%).

To establish a statistically reliable 5-year sur-
vival prognosis for patients with serous ovarian 
cancer, the obtained values of markers’ expression 
in ovarian tumors should be compared with the 
values of their medians (Me):
•  if the value of proliferation marker Ki-67 expres-

sion is below Me, the 5-year survival rate for 
patients with ovarian cancer is 75%;

•  if the value of estrogen and progesterone recep-
tors expression is  above Me, the 5-year survival 
rate for patients with ovarian cancer is 70%.

The proposed method helps make more ac-
curate statistically reliable prediction of survival in 
patients with serous ovarian cancer after surgery 
and can be used in clinical practice.

Content of the innovation:

A METHOD TO PREDICT SURVIVAL IN PATIENTS WITH SEROUS 
OVARIAN CANCER BASED ON Ki-67 PROLIFERATION MARKER 
AND ESTROGEN-PROGESTERONE STATUS OF THE TUMOR

(Developed jointly with A.A. Bohomolets Medical University)

Expression of proliferative marker Ki-67 in serous ovarian 
cancer, x400
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While various methods of biotherapy are  
 recommended to enhance the efficacy 

of classic methods of cancer therapy, achieve com-
plete recovery, and prevent recurrences and metas-
tases, cancer autovaccines (CAVs) are considered 
to be especially promising.

The authors have developed special appro-
aches to the construction of CAVs on the basis 
of antigens from patient’s tumor tissue modified 
with cytotoxic lectins (CLs) produced by sapro-
phytic bacterium B.subtilis B-7025. This technique 
ensures a high specificity and immunogenecity 
of CAVs due to the presence of modified tumor-
associated antigens and microbial adjuvants. The 
use of CAVs in a combined therapy of malignant 
tumors of a wide range of localizations and histo-
logical forms significantly increases the survival 
time and improves both immunologic indices and 
the quality of life.

CAVs are used in the post-surgical period to 
increase the survival time, improve the quality of 
life, and prevent recurrences and metastases due to 
improved anticancer resistance. Depending on the 
patient’s state and necessity of other therapies, the 
course of autoimmunotherapy includes 3 injections 
with 7-day intervals followed by re-vaccination 
(1 and 6 months after the last vaccination); the 
vaccination is typically performed on day 10 to 
14 after the surgery or on day 18 to 21 after the 
completion of chemo-/radiotherapy. The vaccine is 
always administered subcutaneously.

The vaccine is indicated for stage 
1 to 3 cancer patients after sur-
gical removal of the tumor. 
The use of the vaccine 
has no age limitations. 

Content of the innovation:

USE OF CANCER AUTOVACCINES IN A COMBINED THERAPY  
OF CANCER PATIENTS

It can be used as a means to restore the immunity 
after surgical intervention or as a means of im- 
munologic correction after surgery or chemo-/ra-
diotherapy.

CAVs provide anticancer effects, help the 
patient better tolerate chemo-/radiotherapy, and 
prevent cytopenia. In various nosologic forms of 
malignant tumors, CAVs prevent recurrence and 
metastasizing. Also, autovaccine is indicated for 
treatment of functional immunodeficiency, sup-
pression of phagocytic and cytolytic functions of 
immunity. CAVs are prescription only agents, and 
should be administered under close control.

In a combined therapy of gastric cancer,  
CAVs improve the survival time even in the pres-
ence of metastases (T3-4N1-3M0).

In the treatment of lung cancer, CAVs im-
prove the survival time and normalize immunologi-
cal indices and the quality of life of patients with 
squamous cell carcinoma and other histological 
forms.

In a combined therapy of colorectal cancer, 
CAVs improve the 5-year survival rates. In par-
ticular, vaccinated patients with stage T3-4N0M0 
colon adenocarcinoma showed an average 5-year 
survival rate of 88.37% and a recurrence-free rate 
of 79.67 versus 74.44% and 63.91%, respectively, 
in patients treated with surgery only.

In a combined therapy of breast cancer, CAVs 
improve the 5-year survival rate, normalize immu-
nologic indices, and improve the quality of life.

To sum up, immunotherapy with the use of  
cancer autovaccines ensures the formation of spe-

cific immune anti-tumor response, normalizes 
immunologic indices, incre-
ases the survival time, and 
improves the quality of life.
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Recent years have seen an intensive de- 
  velopment of new ways and means of 

tumor immunotherapy (vaccines, immunoadju-
vants, cytokines, etc.) based on the specific in-
duction of antitumor resistance in the host. One 
reason for the interest in immunotherapy is that 
the efficiency of traditional anti-cancer methods 
(surgery, chemotherapy, radiology) has largely 
reached its maximum. At the same time, possi-
bilities for enhancing immunotherapy results based 
on defining the regulation patterns of tumor immu-
nity and optimized biotechnological processes are 
far from being exhausted in oncology. Therefore, 
the development of all-round technologies for the 
production of antitumor vaccines from tumors of 
different origins for specific immunotherapy is a 
very promising approach. 

The authors developed a method for increas-
ing the effectiveness of anticancer vaccines throu-
gh successive application in combined therapy re-
gimes of a cytotoxic lectin isolated from the cultural 
liquid of B. subtilis B-7025 and antitumor vaccine 
produced on its basis with the view of improving 
the life expectancy and quality. An advantage of the 
invention is that the bacterial lectin is used not only 
for the production of the anticancer vaccine, but 
also as an immunomodulating agent that is injected 
in intact mice or tumor-bearing animals before sur-
gical removal of the tumor only several times. Due 
to a rapid antigen presentation and stimulation of 
the activity of immunological reactions, the antitu-
mor resistance increases. This not only 
increases the therapeutic effectiveness 
of anticancer vaccines and helps im-
prove the quality of life but also makes 
the treatment less expensive. 

Thus, the proposed method al-
lows obtaining a higher therapeutic ef-
ficacy in mice compared to anti-tumor 
vaccine alone and thus saving on the 
purchase of appropriate adjuvants. The 

Content of the innovation:

A METHOD TO INCREASE THE EFFICACY  
OF ANTITUMOR VACCINES

method does not require additional special equip-
ment and can be widely used to increase the ef-
ficacy of anti-tumor vaccines. The high efficiency 
and lack of adverse side effects make this method 
a promising approach which can be used in cancer 
therapy and justifies implementing it in the clini-
cal practice with the view of improving the treat-
ment efficacy in post-surgery patients to prevent 
recurrences and metastases as well as to increase 
survival. 
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A glycopeptide-based vaccine in a complex  
   with a bacterial DNA of certain com-

position contains a built-in adjuvant fragment of 
a bacterial DNA molecule with non-methylized 
cytosine residues, unlike the anticancer autovac-
cine developed in the R.E. Kavetsky Institute of Ex-
perimental Pathology, Oncology and Radiobiology 
of the National Academy of Sciences of Ukraine,  
which demonstrates best therapeu-
tic effect in the presence of adju-
vants that enhance it. 

The laboratory technology for  
the production of glycopeptide-ba-
sed vaccine in a complex with the 
bacterial DNA of certain composi-
tion is mainly a micellar complex 
of a 50 kDa glycopeptide fraction 
isolated from tumor cells contain-
ing tumor-associated antigens and 

Content of the innovation:

ANTITUMOR VACCINE BASED ON MICELLAR  
GLYCOPEPTIDE — CPG-DNA COMPLEX

It is known that lectins synthesized by sap- 
  rophyte bacteria are involved in the proc-

esses of carbohydrate-protein recognition, and 
ensure intra- and inter-cell interactions. Bacterial 
cytotoxic lectins can be used to create effective 
anticancer drugs and unique immunomodulators 
of directed action capable of stabilizing the tumor 
process and preventing the emergence and spread of 
metastases after surgical removal of tumors, which 
may contribute to the effectiveness of treatment and 
improve the quality of life in cancer patients.

The authors proposed a way to enhance the 
antitumor resistance of animals by using extracel-
lular lectin from the culture medium of Bacillus 
subtilis, strain B-7025. The application of lectin 
for the inhibition of tumor growth and preventing 
the emergence or inhibiting the growth of metas-

tases after the surgical removal of the tumor helps 
increase the survival and improve the quality of 
animals’ life. The scheme is as follows: bacterial 
lectin of Bacillus subtilis B-7025 in concentrations 
of 2,5-5,0 mg/kg is injected every day or every 
other day, 4-5 times a day subcutaneously or in-
travenously to mice before the inoculation of tumor 
cells or several days before the removal of the 
tumor. This increases the antitumor resistance of 
mice resulting in the inhibition of tumor growth of 
different genesis and prevention/inhibition of me-
tastases after surgical removal of tumors. Lectins 
show no toxic effects. 

The high efficiency and safety of bacterial 
extracellular lectin provides experimental basis 
and warrants implementing this agent in the clini-
cal practice.

Content of the innovation:

A METHOD TO INCREASE ANTITUMOR RESISTANCE

CpG-DNA of bacterial origin with non-methylized 
cytosine obtained from the cultural liquid of Bacil-
lus subtilis GP1-807-03, which is a potent natural 
adjuvant that enhances the antitumor and antimeta-
static effects of the vaccine. 

The micellar complex, glycopeptide-based 
vaccine-CpG-DNA, contains a built-in adjuvant 
molecule — a fragment of the plasmid DNA of 

Bacillus subtilis and is an effective 
anticancer and antimetastatic agent 
which is effective in animals with 
transplantable tumors, in particular, 
murine melanoma B-16. Should the 
glycopeptides faction be isolated 
from the surgical material of can-
cer patients, the vaccine based on 
the micellar complex of this frac-
tion and bacterial CpG-DNA can be 
used in clinical practice.
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As a rule, the presence of a tumor reduces  
  the activity of liver enzymes involved in 

the metabolism of various drugs. Antitumor com-
pounds as such affect the functional activity of 
monooxygenases, change the biotransformation of 
substances in the host, and exhibit their pharma-
cological properties depending on the type of the 
monooxygenase system. Therefore, the functional 
status of the microsomal oxidation in patients with 
malignant tumors is essential. Drugs that cause 
the induction or inhibition of monooxygenases 
can be used to correct the functional state of the 
microsomal oxidation system and the process of 
biotransformation of endogenous substances. 

It has been shown in tumor-bearing animals 
that inclusion of phenobarbital, an inductor of mic- 
rosomal oxidation, in the treatment scheme in-
creases the activity of main enzyme systems in-
volved in microsomal oxidation of hepatocytes i.e. 
demetylase and hydroxylase systems. Phenobar-
bital added to the treatment schemes based on 
most commonly used anti-tumor drugs typically 
reduces their toxicity in animals with transplant-
able tumors. 

It should be noted that the monooxygenase 
induction, along with the reduction of toxic effects 
of antitumor drugs, has never led to any reduction 
in the antitumor activity. Thus, we can assume 
that most anticancer drugs undergo metabolic bi-
otransformation in the cytochrome P450-depen- 
dent oxidation system. 

In an attempt to reduce the toxicity of cy-
tostatics and phenobarbital’s inhibitory action on 
the CNS, the authors studied two new domestic 
original products synthesized on the basis of phe-
nobarbital — benzonal and halonal. Both drugs 
are inductors of the monooxygenase system in 
the liver, but they are not hypnotic. Adding these 
inducers to the scheme of anti-tumor treatment 
of animals with transplantable tumors, either in 
loading doses or as a course, leads to improved 
selectivity of cytostatics. 

Based on experimental data, more preferen-
tial is benzonal, which causes a more pronounced 
modifying effect. In our study, we did not find any 
anticancer drugs, whose selectivity might be de-
creased as a result of induction of microsomal 
oxidation enzymes. In these conditions, most of 
them showed a decreased toxicity without reduc-
tion of the antitumor effect. 

It is considered appropriate to include induc-
ers of microsomal oxidation – phenobarbital or 
benzonal –in the treatment scheme, whether it is 
a monochemotherapy or a polychemotherapy. The 
inductors should be prescribed for the entire course 
of antitumor therapy, starting 2-3 days before the 
course begins in the following doses: phenobarbi- 
tal — 0.2 g once a day, benzonal — 0.1 g twice a 
day (every other day).

Content of the innovation:

USE OF MICROSOMAL OXIDATION INDUCTORS 
TO INCREASE THE SELECTIVITY OF ANTITUMOR DRUGS
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Among antitumor therapies, photodynamic  
  therapy (PDT) occupies a special place 

due to its low invasiveness and maximal selective-
ness in the destruction of tumor tissues.

The PDT method consists in the introduction 
of tumor-tropic photosensitizers into a tumor-bear-
ing organism, for example, one of porphyrin com-
pounds, which can accumulate in malignant cells 
making them photosensitive and inducing their se-
lective damage under subsequent light irradiation.

The authors enhanced the tumor destruction 
effectiveness of PDT using tumor-tropic photo-
sensitizing substances (e.g., hematoporphyrin) in 
a form of their complexes with antibodies against 
angiogenic factors. The complexes accumulate in 
tumor tissues in a higher concentration as they 

bind not only to tumor cells as such (which is a 
characteristic of porphyrin compounds) but also 
to tumor angiogenic factors. Besides, light (laser) 
irradiation of tumors is performed at time points, 
which are selected with account for the circadian 
oscillations in the angiogenic processes and in the 
formation of angiogenic factors by tumor tissues. 
This modification of PDT gives a 1.5-fold better 
therapeutic effect in comparison with the traditional 
PDT method.

Thus, the proposed original modification of 
PDT helps improve the results of tumor treatment 
owing to the enhanced accumulation of the pho-
tosensitizing agent in the tumor tissues and to the 
fact that the PDT procedure is carried out at the 
optimal circadian time.

Content of the innovation:

A METHOD FOR PHOTODYNAMIC THERAPY 
OF MALIGNANT TUMORS

In the sensor chips used for biosensor de-
vices based on surface plasmon resonance 

(SPR), one of the binding partners should be im-
mobilized on the sensor surface. SPR-based bio-
sensors are widely used in medicine and veterinary 
(diagnostics), pharmaceutical and food industries 
(quality control of raw materials, semi-finished 
products and processed products), as well as in 
biotechnologies. Time variation of the SPR angle 
makes it possible to study the formation of macro-
molecular complexes without labeling procedures 
in a real time. This greatly simplifies the experi-
ment design. 

SPR-based biosensors for studies of inter-
molecular interactions consist of a total internal 
reflection prism, a gold-flashed quartz chip, a mo- 
nochromatic light source (laser), photosensitive 
element that records optical signals, and an elec-
tronic device that processes information automati-
cally.

The authors developed a new technique for 
the modification of the sensor chip golden surface 
that helps immobilize recombinant protein mol-
ecules with glutathione-S-transferase (GST) in a 
defined surface concentration without detriment to 
spatial conformation. For this purpose, the complex 
of carboxythiol-acetate with cadmium-glutathione 
is formed on the sensor chip golden surface. This 
complex immobilizes GST-recombinant proteins. 
After these modifications, chips can be used in 
domestic biosensor devices with available and in-
expensive reagents. 

This technique for the modification of sensor 
chip for immobilizing GST-fusion proteins is suit-
able for experimental scientific studies, namely, 
analysis of protein-protein and protein-nucleic in-
teractions. Moreover, taking into account the sim-
plicity and relatively low cost, this technique may 
also be used in medicine for screening diagnostics 
of specific antibodies in biological fluids.

Content of the innovation:

A TECHNIQUE TO MODIFY THE GOLDEN SURFACE OF A SENSOR 
CHIP FOR IMMOBILIZATION OF GLUTATHIONE-S-TRANSFERASE 
FUSION PROTEINS
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Determination of diagnostic indices that  
  allow predicting the course of patholo-

gic process in a human body is an important aspect 
of the studies in various fields of medicine, includ-
ing oncology. Of special interest is the search for 
marker products of metabolism, whose deficiency 
or excess in the blood or tissues could be neutral-
ized by physiologic or medicinal correction.

An importance of such purposeful search in 
oncology is determined by conclusive data that 
suggest that malignancy may develop not only as 
a result of irreversible alterations in the cell ge-
nome but also as a result of epigenetic disorders, 
first of all, changed DNA methylation status. Since 
the latter is potentially reversible, its correction is 
possible.

Among such marker metabolic products, one 
could mention homocysteine (HC), a well-known 
factor involved in the regulation of important bio-
chemical processes. Numerous studies have shown 
that the HC level in the human blood plasma is a 
labile index responsive to numerous factors. Dis-
turbed HC metabolism and elevated plasma levels 
is a risk factor of the development of a number 
of somatic diseases, in particular cardiovascular 
pathologies, and cancer. In this context, a special 
attention should be paid to the determination of HC 
status in patients with breast cancer (BC) as this 
pathology is presently very common in women.

The presented research work is aimed at the 
correction and prevention of hyperhomocysteine-
mia (HHC) in BC patients on the 
basis of the data of mathematical 
analysis of associative relations 
between HC plasma level and in- 
dividual indices of the develop-
ment and clinical course of can-
cer process.

Content of the innovation::

CORRECTION OF DISTURBED METABOLISM  
OF HOMOCYSTEINE IN BREAST CANCER

There is a direct relationship between the 
state of important elements of HC metabolism 
(deficiencies of folic acid (FA), vitamin B12, and 
coenzymes of vitamin B6) and the elevated HC level 
in the blood. Insufficient level of FA is among the 
causes of cancer development, in particular BC. 
In case of a combined a B12 and FA deficiency and 
disturbed folate metabolism, the plasma level of 
HC significantly increases. In this case the risk of 
cancer development is also elevated. For the cor-
rection of these disorders, it may be necessary to 
use FA, vitamins B6 and B12 in doses that exceed 
physiologic doses. 

The following is recommended for the pre-
vention and correction of hyperhomocysteinemia:
•  Give preference to food of plant origin balanced 

in terms of the contents of B group vitamins and 
micronutrients as well as break away from bad 
habits (smoking, high coffee consumption).

•  At least two times per year, take polyvitamin 
complex with sufficient spectrum and norma-
tive dosage of vitamins B6, B12 and FA.

•  All BC patients with co-morbidities (cardiovas-
cular, endocrine, gastrointestinal, reproductive 
organ pathologies) and bad habits that contribute 
to chronic HHC, should avoid methionine loading. 
In order to increase the efficacy of anticancer 
therapy, they should take vitamins B6, B12 and 
FA before and during the therapy.

•  For normalization of HC metabolism, elevation of 
tumor sensitivity to anticancer preparations and 

radiotherapy, normalization of the 
content of FA, vitamins B6 and 
B12, individualized prescription 
of the above-mentioned vitamins 
should be included in the treat-
ment protocols of BC patients, 
starting from physiologic doses 
or using them supportively.
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Magnetic nanoparticles feature a high le- 
  vel of magnetization and magnetic 

sensitivity in magnetic field. They are of interest 
as a promising field of biotechnology and medicine. 
Of special importance is their use as a means of tar-
geted drug delivery into specific sites of the body.

Success in this field is to a considerable ex-
tent dependent on the stabilization of magnetic 
nanoparticles, particularly Fе3О4, because their high 
surface activity causes nanoparticles to aggregate 
in solutions.

The authors developed a technique that 
helps obtain a stabilized solution of magnetite na- 
noparticles for targeted delivery  
of antitumor drugs by way of dis-
pergation of magnetite nanoparti-
cles and bilayer coating with dex-
tran-90 or sodium oleate and a 
mixture of natural phospholipids 
during sonification of the solution. 
The resulting stable solution of na- 
noparticles does not form agglom-
erates and sediment for a long pe-
riod of time.

Content of the innovation:

A METHOD TO SYNTHESIZE A STABILIZED SOLUTION  
OF MAGNETITE NANOPARTICLES FOR TARGET DELIVERY  
OF ANTITUMOR DRUGS 

(In collaboration with the E.O. Paton Electric Welding  
Institute, NAS of Ukraine)

The process of producing the stabilized so-
lution of magnetite nanoparticles for the targeted 
delivery of antitumor drugs includes the use of 
magnetite nanoparticles in polymer coating.

In the course of this process, the first coat-
ing layer of nanoparticles containing dextran-90 
or sodium oleate is applied with the help of ul-
trasound in 4-5 steps with 5-minute intervals at a 
temperature of 90-100°С to the final concentration 
of 0,25-0,5%.

The second layer containing phospholipids 
is made in 5 steps at a temperature of 40-50°С; 
the final concentration of phosphatydylcholine is 

brought to 1,5% weight in the water 
phase.

The nanoparticles synthesi-
zed by this method can be used 
for purposes of production of mag-
netic field-controlled forms of drugs 
and can help improve the results of 
chemotherapy and reduce toxic side 
effects of cytostatics with respect 
to normal cells.

Electronographic phase analysis (a) and transmission 
microscopy (b) of stabilized magnetoliposomes
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One priority tasks for experimental and  
  clinical oncology is the creation of mo-

dern anticancer drugs designed for targeted deliv-
ery to tumors. To this end, latest achievements of 
nanotechnology are used. Recently, research effor-
ts have been focused on creating targeted transport 
systems using iron nanoparticles as vectors. Due 
to their size, nanoparticals gain some unusual fea-
tures, in particular, magnetic properties.

One way to control whether iron-containing 
nanocomposites have been successfully delivered 
to the target site is visualizing their presence in 
tumor cells.

Established methods for visualization of 
iron in tissue samples, which are based on histo-
chemical techiques or electron microscopy, have 
drawbacks. For instance, use of paraffin sections 
of the tissue impedes visualization of a ferromag-

Content of the innovation:

METHOD FOR LIGHT-OPTICAL VISUALIZATION  
OF IRON-CONTAINING  NANOPARTICLES  
IN CELLS IN VITRO

net when working with cell cultures in an in-vitro 
system.

The authors propose an informative, not 
time-consuming and fairly simple method of light-
optical visualization of iron oxide, which is part of 
anticancer nanomedicines in cytological prepara-
tions of tumor cells in an in-vitro system.

The method is based on a cytochemical re-
action with potassium ferro- and ferricyanide to 
detect Fe3+ and Fe2+ in cytological preparations.

The method proposed is an objective marker 
of the presence of a ferromagnet in cells that were 
cultured in vitro, as well as in ascite cells. It helps 
obtain information about the pattern of influx, ac-
cumulation and localization of iron in the cells. This 
method helps visualize iron nanoparticles by light 
microscopy in the cytological preparations of cells 
that were cultured with iron nanosystems.

Liposomal formulations help overcome ob- 
  stacles in the application of chemothe-

rapy of tumors due to reduced side effects, im-
proved selectivity of target cells destruction, as 
well as optimized circulation time of the drug in 
the bloodstream.

A necessary condition for preserving the 
functions of liposomes over a certain period of 
time is their stability, which is determined by the 
degree of oxidation of fatty acids that make up the 
phospholipid membranes. One of the main indica-
tors that characterize the degree of oxidation of 
fatty acids is the peroxide, or iodine, index (number 
of milliequivalents of oxygen, which corresponds 
to the amount of peroxide per 1000 g of tested 
substance).

Content of the innovation:

METHOD FOR QUALITATIVE ANALYSIS OF LIPIDS  
FOR PRODUCING LIPOSOMES AND ASSESSMENT 
OF THE STABILITY OF MAGNITOLIPOSOM

Stability of lipids and liposomes is also ex-
tremely important in the production of liposomal 
nanocomposites containing nanosized particles of 
ferromagnetic materials and in targeted delivery of 
drug to the tumor site in case it is resistant to exist-
ing chemotherapeutic agents. The authors propose 
a method for measuring the iodine index of lipids 
by means of differential voltammetry.

The method is instrumental in measuring this 
index in optically opaque solutions, which serve as 
raw materials for the synthesis of liposomes. Moreo-
ver, this method is useful for rapid analysis, regardless 
of the optical density of the solution of liposomes.

This improved method removes the restric-
tions that exist in traditional methods of measuring 
the lipid peroxidation index.
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At the stage of experimental approbation  
  of new medicinal agents (MA), the de-

tection and prevention of their possible hazardous 
action as carcinogenic compounds is of special 
importance. The testing of medicinal agents for 
carcinogenic activity has a lot in common with the 
methodical principles used in studies of mutagenic 
action of chemical compounds, biological products, 
and dietary supplements. However, MAs are admin-
istered for long periods of time in some therapies; 
and this should be specifically taken into account 
in the interpretation of findings and evaluation of 
the potential danger of MAs for humans. Therefore, 
a well-managed system should be in place to test 
MAs for potential carcinogenicity. 

The authors have developed guidelines for 
testing MAs and compounds for carcinogenicity 
and evaluating their potential danger for humans. 
The first chapter entitled «The main principles for 
selection and characteristics of medicinal agents 
for experimental carcinogenicity studies» substan-
tiates the necessity of analytical and information 
support at the initial stages of a preclinical study 
of a new MA; lists the MA classes that must be as-
sessed for carcinogenic danger for humans and the 
agents whose testing for carcinogenic properties is 
not obligatory. The following MAs are classified as 
those that must be tested for carcinogenic risk: the 
MAs indicated as therapeutic, curative-cosmetics, 
or repellent agents and contraceptives, especially 
those that are recommended for life-long use with 
prolonged repeated courses; over-the-counter MAs; 
MAs for pediatric practice; MAs for treatment of 
pregnant women and during lactation in therapeu-
tic pathologies. The testing for carcinogenicity is 
not obligatory for MAs indicated for treatment of 
malignant neoplasm in adults; for treatment of life-
threatening diseases; and analogs of foreign MAs, 
if there is substantive evidence in the literature that 
they are not carcinogenic. 

The chapter «Requirements to experimental 
carcinogenicity studies» describes the criteria that 
should be considered when planning a study, such 
as selection of experimental animals; determina-
tion of the dosage; routes of administration (oral, 
parenteral, subcutaneous, intradermal, epicutane-
ous, intramuscular, intraperitoneal, etc.; epicutane-
ous testing, intratracheal, transplacental method); 
pathomorphological study of the experimental ma-
terial; basic records of the study and requirements 
to the documentation of findings. 

The chapter «Evaluation of the findings of a 
carcinogenicity study» looks into requirements for 
the documentation of histological assays, data on 
the average latent period of cancer, metastases, 
changes in the animal’s weight, and survival. Me-
thodical approaches are specified that should be 
used in selecting the methods for statistical analy- 
sis with account for concrete objectives, conditions 
of the tests, and data obtained at various stages. 
The procedure for determination of main parameters 
of carcinogenic activity is described in details, in-
cluding the presence (and the rate) of MA-induced 
tumors; increased rate of spontaneous tumors; re-
duced latent period; increased average number of 
tumors per animal (multiplicity coefficient); shifts 
in the benign to malignant tumor ratio.

The principles are described based on which 
the State Pharmacological Center of MH of Ukraine 
(on the basis of IARC guidelines) recommends to 
evaluate the findings of carcinogenicity studies of 
an MA. 

The paper contains guidelines on the prepa-
ration of a scientific report about the results of a 
study in compliance with the applicable national 
standard. 

A final decision on the sufficiency of findings 
of MA testing for carcinogenicity and its approval 
for clinical trials is made by the State Pharmaco-
logical Center of MH of Ukraine. 

Content of the innovation:

STUDY OF CARCINOGENIC PROPERTIES 
OF NEW COMPOUNDS AND MEDICINAL AGENTS
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The World Health Organization had de- 
  clared the 21st century a century of pre-

ventive medicine and individualization of health 
care. Therefore, the world tendencies in cancer 
prevention have shifted towards a focus on pri-
mary prevention of cancer, including radiogenic 
cancer.

Radiation-induced chromosome destabiliza-
tion in somatic cells is known to have a prognostic 
potential and predict increased risk of radiogenic 
cancer. To assess this parameter, the Department 
of Radiobiology and Ecology of the Institute devel-
oped a test system which measures the individual 
radiosensitivity based on cytogenetic parameters. 
The system registers and analyzes chromosome 
aberrations in peripheral blood lymphocytes (PBLs) 
induced by test exposure of G2 phase PBLs to ra-
diation and quantitative assessment of ionizing 
radiation effects on the human body taking into 
account the efficiency of DNA reparation. This in-

formation allows predicting objectively possible 
acute and remote consequences of radiation ex-
posure, including exposure in a low-dose range. 
The measurement of individual radiation sensitivity 
has a practical value in developing and introduc-
ing measures for primary prevention of radiation-
induced diseases in the following cohorts of the 
Ukrainian population:
•  nuclear power plant workers;
•  inhabitants of radioactively polluted regions, in 

particular after the Chernobyl catastrophe;
•  medical staff exposed to ionizing radiation;
•  cancer patients treated with radiotherapy, chronic 

patients with weakened immunity who are fre-
quently exposed to irradiation during X-ray ex-
aminations, and others.

The application of the developed cytogenetic 
method of human individual radiation sensitivity 
evaluation will contribute to the effectiveness of 
primary prevention of radiogenic cancer.

Content of the innovation:

A CYTOGENETIC METHOD TO EVALUATE INDIVIDUAL  
RADIATION SENSITIVITY FOR PRIMARY PREVENTION  
OF RADIOGENIC CANCER
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The authors developed a new method for  
  testing non-cytotoxic drugs (NCDs) for 

antitumor activity that is suitable for rapid screen-
ing of a wide range of NCDs and administration 
modes. The novelty of the proposed method lies 
in the fact that the NCD is administered to healthy 
animals and the results of the test are assessed us-
ing a previously patented method (O.A. Orlov, V.F. 
Chekhun.  Method for Integral Evaluation of Non-
specific Resistance to Malignant Tumors with the 
Help of Carcinolysis Reaction. — Pat. Ukraine No. 
45210 dated 26.10.2009. — Bull. No. 20/2009).

The classical method of testing drugs for 
antitumor activity has drawbacks, which greatly 
complicate preclinical studies of NCDs in oncol-
ogy. The traditional method does not differentiate 
between the testing of cytotoxic drugs and NCDs. It 
requires a full-scale long-term oncological experi-
ment using a sufficiently large number of animals 

with transplanted or induced tumors. Moreover, 
only a small number of different drugs or different 
doses and administration modes can be tested in 
one experiment. 

The proposed method is free from all these 
drawbacks. The first drawback is overcome by defi-
nition (name) of the method. Due to the fact that 
healthy animals are used instead of animals with 
tumors, there is no need to conduct a full-scale on-
cologic experiment. Thus, there is no need to wait 
for a long time to see the result. Also, there is no 
need in a large numbers of animals, which, in the 
case of the classical method of testing, is due to 
the fact that any animal population is heterogene-
ous in terms of antitumor resistance. Because of 
this, the proposed method is also free from the last 
drawback, i.e. it allows expanding several times the 
range of the drugs tested or doses and administra-
tion modes of the same drug.

Content of the innovation:

A METHOD TO TEST NON-CYTOTOXIC DRUGS  
FOR ANTITUMOR ACTIVITY

In the classical method of testing foods for  
  anti-tumor activity, the following param-

eters are used as endpoints: tumor rate (i.e., the 
percentage of animals showing tumor growth); av-
erage weight of a tumor at the standard time point 
when  animals are sacrificed; growth rate, which is 
determined by periodic measuring the geometric 
dimensions of the tumor in living animals; and 
average life span of animals in the control and 
main groups.

This method requires many months of experi-
ments on chemical and radiation carcinogenesis 
(where the influence of the diet on the occurrence 
of induced tumors is studied) or experiments with 
transplantable tumors, which take about a month 
or more for some commonly used tumors. In these 
experiments, the number of animals per group is 
usually around 10, if the resulting effect is to be 
determined reliably. If it is necessary to measure 
the tumor weight on the day of sacrificing the ani-

mals and the life expectancy, each group should 
be doubled. In addition, in order to develop sound 
recommendations on the use of any product for 
clinical nutrition, at least three nutrition regimens 
should be tested. According to existing standards, 
such experiments should be conducted using not 
less than two transplanted tumors for each of at 
least two species of test animals (usually mice 
and rats).

Thus, the total number of animals used to 
test a nutrition product is about 160, if only the 
growth rate and weight of tumors is evaluated. If 
the life expectancy is also evaluated, the number 
of animals should be doubled. Such a study is very 
material- and labor-intensive, so it is usually dif-
ficult to study several nutrition products simulta-
neously.

Such experiments are necessary in order to 
reasonably determine the antitumor activity of the 
tested product and develop guidelines for its use 

Content of the innovation:

A METHOD TO TEST NUTRITION PRODUCTS 
FOR ANTITUMOR ACTIVITY
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Dispersed fibrous carbon adsorbents are  
  finely dispersed activated carbon fibro-

us materials in 70% ethyl alcohol or 0.2% zinc 
sulfate solution. Dispersion of the fibrous material 
to individual fibers improves its sorption-kinetic 
properties, ensures a more complete contact with 
the wound area of any configurations and decreas-
es the traumatism and soreness during bandaging. 
The quantity of sorbent per ligation decreases too. 
Ethyl alcohol or zinc sulfate as the components 
of dispersed fibrous sorbents, bring in 
an additional antibacterial or anti-in-
flammatory effect. Dispersed fibrous 
carbon adsorbents ensure a 1.5–1.8 

fold reduction of the disability period caused by 
occupational or domestic microinjury.

Dispersed fibrous carbon adsorbents do not 
cause allergic reactions and skin irritation.

Dispersed fibrous carbon adsorbents in 70% 
ethyl alcohol or 0.2% zinc sulfate solution are used 
in surgery and combustiology (in hospital settings 
and at home), and are designed for local therapy 
of microinjury and surface burns, trophic ulcers, 

decubitus ulcers and erosive lesions of 
the mucous of the nasal cavity, mouth, 
vagina. 

Available in hermetically sealed 
bottles or containers. 

Content of the innovation:

DISPERSED FIBROUS CARBON ADSORBENTS

Adsorptive carbon dressing represents an  
  activated carbon fiber material with ex-

panded (1500 cm2/g) sorption surface and unique 
sorption-kinetic characteristics, which provides  
rapid adsorption of a large quantity (up to 1.5 g 
per 1 g of weight of the carbon material) of various 
biologically active components from the wound 
content, including the products of protein catabo-
lism and proteolysis, bacterial en- 
dotoxins, biogenic amines and 
mediators of inflammation. This 
leads to the attenuation of the 
intensity of local vascular and in-
flammatory reactions. Haemostatic 
properties of carbon fiber materi-
als due to their specific surface 
chemistry help reduce the dura-
tion of bleeding 2–4 times, and 
the volume of blood loss 1.5–2 
times. Adsorptive carbon dressing 

blocks local sources of intoxication and prevents 
the reinfection of wounds. It does not cause allergic 
reactions and skin irritation. 

Adsorptive carbon dressing is used in sur-
gery and combustiology (in hospital settings and 
at home). It is designed for application-sorption 
therapy of wounds and burns, trophic ulcers, decu-
bitus ulcers and erosive lesions of mucous of the 

nasal cavity, mouth, vagina, as well 
as for the prevention and treat-
ment of wound infection and for 
ex tempore immobilization of bio-
logically active compounds, such  
as proteolytic enzymes and anti-
septics. 

Available in double sealed 
packages, in pieces of the follow-
ing sizes: (5x10), (10x10), (10x20) 
cm. Other sizes are available on a 
by-order basis.

Content of the innovation:

ADSORPTIVE CARBON DRESSING
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Pharmacotherapy and prevention of tuber- 
  culosis warrant timely and active use of 

the most effective and safe curative means. Also, 
modern therapy of tuberculosis includes a com-
bined use of specific antibacterial preparations and 
medicines of various pharmacologic groups. Com-
bined chemotherapy allows increasing the overall 
efficacy of treatment. However, antituberculosis 
drugs have side effects, which can aggravate when 
applied in a combined therapy or in supportive 
treatment.

Acute and chronic hepatitis is one of the 
most common complications of antituberculosis 
therapy. Despite significant progress in the treat-
ment of tuberculosis, the problem of detoxification 
during prolonged administration of antituberculosis 
drugs remains to be solved.

To decrease the toxic effects 
of antituberculosis preparations 
and to treat the complications, 
sorption methods can be used. In 
patients with liver dysfunction in-
suspective to hepatotropic therapy, 

Content of the innovation:

CARBONIC ENTEROSORBENTS 

hemosorption on carbon sorbents helps normalize 
biochemical indices of the blood and improve the 
tolerability of tuberculostatic therapy in the patients 
with toxico-allergic reactions to antituberculosis 
drugs. Carbon enterosorbents can be used as reli-
able detoxification agents to treat overdosing or 
poisoning caused by antituberculosis drugs or to 
decrease the toxic effects of medicines.
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ДОСЛІДЖЕННЯ, ЩО МОЖУТЬ БУТИ 
ВИКОНАНІ ЗА КОНТРАКТАМИ

ИССЛЕДОВАНИЯ, КОТОРЫЕ МОГУТ БЫТЬ 
ВЫПОЛНЕНЫ ПО КОНТРАКТАМ

SERVICES WE OFFER
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1. — REFERENCE LABORATORY FOR DIAGNOSTICS OF ONCOHEMATOLOGIC DISORDERS: 

diagnostic testing of hemoblastoses: acute and chronic leukemia, myelodysplastic syndromes, various 
forms of myeloproliferative disorders (morphological, cytochemical, molecular genetic studies and 
identification of malignant immune cells).

Differential diagnostic testing includes: 
•  identification of morphocytochemical variants of acute leukemia according to the French-American-British 

(FAB) classification (ALL L1 L3, HML M0 M7); 
•  identification of immunological variants of acute and chronic lymphocytic leukemia of B and T cell origin 

according to the classification of the European Group for the Immunological Classification of Leukemias 
(EGIL) and according to the WHO classification; 

•  identification of the nosologic forms of B and T cell non-Hodgkin's malignant lymphomas (NHML) in the 
leukemic phase of development using immunocytochemical and morphocytochemical methods according 
to the 2008 WHO classification. 

Regular scientific workshops for hematologists, oncologists and clinical laboratory technicians on topical 
issues of diagnostics of hemoblastoses, discussion of new WHO classifications, strategy for diagnostics and 
treatment of certain nosological forms of diseases.

2. — MONOCLONAL ANTIBODIES (MABS) FOR BIOMEDICAL RESEARCH:

Murine monoclonal antibodies against human antigens:
CD3, CD4, CD5, CD7, CD8, CD10, CD13, CD15, CD16, CD19, CD20, CD22, CD25, CD27, CD34, CD37, CD38, 
CD43, CD45, CD45RA, CD48, CD54, CD56, CD66e, CD95, CD150, CD227/MUC1, CD326/ЕрСАМ, κ and λ light 
chains Ig, HLA-ABC, HLA-DR, pan-keratin keratin-18, p53, nuclear antigen of proliferating cells ІРО-38.
(Marketing Authorization No. 11072/2011 for «Monoclonal Antibodies, Standard Specification U24.4-
05416946-002:2011 »)

Contents of a vial: 200 µg of purified antibodies in PBS with 0.2% BSA and 0.1% of sodium azide. For lab-
oratory use in vitro. Storage: at a temperature of 4-8oC.

Applications:
•  visualization of subcellular localization of proteins; 
•  immunophenotyping of cells of various histogenesis; 
•  immunophenotyping of subpopulations of cells involved in immune response; 
•  identification of tissue-specific antigens; 
•  functional studies, ways of signal transduction; 
•  specific isolation of cells and proteins; 
•  immunophenotyping of cells in leukemia and lymphoma; 
•  differential diagnosis of tumors of various histogenesis; 
•  assessment of immune status. 

3. — VACCINE THERAPY FOR CANCER: 

•  production of individual anti-tumor vaccines based on the patient’s tumor antigens and an adjuvant of 
microbial origin (Certificate of Ukraine Health Ministry No. 411/03-300200000 dated December 9, 2003); 
production of individual anti-tumor vaccines based on glycoproteins isolated from the patient’s tumor cell 
(Patent No. 57608 А. Ukraine. 16.06.2003);

•  long-lasting prevention of relapses and metastases with the help of anti-tumor vaccines based on very-
low-dose tumor antigens;

RE Kavetsky Institute of Experimental Pathology, Oncology, and 
Radiobiology of the National Academy of Sciences of Ukraine employs 
highly qualified researchers with profound expertise in the areas of 
physiopathology and oncology as well as material and technical resources 
needed to provide high-quality novel services, such as:
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•  assessment of the levels of tumor growth markers (cancer-embryonic antigen, α-fetoprotein, etc.); circulating 
immune complexes; delayed-type hypersensitivity test for assessment of the efficacy of vaccinotherapy

4. — DETERMINATION OF INDIVIDUAL RADIATION SENSITIVITY (IRS): 

quantitative assessment, including by cytogenetic methods, of the impact of ionizing radiation on the 
human body with account for its specific features, especially those caused by the cells’ ability to repair 
radiation-induced DNA damages.

IRS determination is relevant for the following populations and applications:
•   cancer patients before a radiation therapy to minimize post-radiation complications for healthy tissues 

surrounding the tumor; 
•  health workers exposed to ionizing radiation (radiation oncologists, radiologists and others); 
•  repeated x-ray examinations of persons with hereditary cancer burden and patients with chronic diseases, 

immunocompromised, exposed to multiple examinations, including contrast-enhanced examinations, 
etc.;

•  population exposed to the radiation factor of the Chernobyl accident to improve the efficiency of primary 
prevention of radiogenic pathologies; 

•  selection and examination of workers for nuclear power plants; 
•  residents of settlements located near enterprises producing nuclear wastes.

5. — BANK OF CELL LINES OF HUMAN AND ANIMAL TISSUES PROVIDES HIGH-QUALITY SERVICES:

Deposition of biological research materials in liquid nitrogen (-196°С): 
•  long-term storage in the cryobank of cell lines and strains of viruses, bacteria, DNA samples of tumors and 

others study-related materials from research and educational institutions. Deposition services are available 
to both individual customers and organizations; 

•  cryopreservation and subsequent long-term storage of samples of cord blood, bone marrow and pure po-
pulations of stem cells of humans and other living creatures in the cryobank in liquid nitrogen. Deposition 
services are available to both individual customers and organizations.

Deposition of biological materials from cancer patients:
•  storage of tumor fragments obtained during surgery in liquid nitrogen. 
•  preparation of sterile suspensions of fragmented cell tumors and their programmable cryopreservation 

and storage (in conditions that maintain them viable). 
•  obtaining suspensions of mononuclear cells of blood, bone marrow from patients with leukemia and their 

programmable cryopreservation and long-term storage (in conditions that maintain them viable). 
•  storage of samples of plasma or serum or other biological fluids in liquid nitrogen.

Providing researchers with strains and tumor cell lines. 

6. — IDENTIFICATION OF HEREDITARY PREDISPOSITION TO CANCER:

•  Clinical and genealogical examination of patients and assessment of the risk of malignant disease in their 
families and descendants; 

•  Genetic-mathematical analysis of pedigrees to determine the type of inheritance and evaluate the possible 
risk of this oncological pathology in their descendants; 

•  Evaluation of the genome instability of peripheral blood lymphocytes (DNA comet assay, cytogenetic ana-
lysis of chromosomes, including quantitative and qualitative analysis of aberrations and sites of increased 
fragility); 

•  Providing recommendations on cancer prevention.

7. —  PRE-CLINICAL STUDIES OF SPECIFIC AND TOXICOLOGIC ACTIVITIES 
OF NATURAL AND CHEMICAL SUBSTANCES: 

•  primary screening of antitumor drugs; screening of substances for anti-tumor effect in vitro using a panel 
of cell lines from various tumors; 

•  preclinical studies of anticancer and antimetastatic activity of cytotoxic/cytostatic agents in vitro;



R.E. Kavetsky Institute of Experimental Pathology, Oncology, and Radiobiology of the NAS of Ukraine

82

•  study of acute toxicity of drugs; study of cumulative toxicity of drugs; study of chronic toxicity of drugs;
•  pharmacokinetic and pharmacodynamic studies of drugs;
•  determination of the levels of tumor markers, cytokines and growth factors in biological fluids and tissues 

(enzyme-linked immunoassay);
•  culturing and cloning of cells, transfection and transduction of cells, preparative accumulation and prog-

rammable cryopreservation of cells;
•  cytogenetic assessment of cells, species identification, determination of the authenticity of strains;
•  assessment of antiviral, particularly anti-retroviral, activity of investigational products; 
•  determination of the cytotoxic activity of lymphocytes, natural killer cells, and macrophages;
•  determination of the angiogenic and anti-angiogenic activity of substances on cells in vitro and in ovo; 
•  microscopic assessment and photography of cytological preparations of living and stained cells;
•  assessment of individual sensitivity of tumors to chemotherapy and hormone therapy: expression of Pgp, 

GST, etc. and steroid hormone receptors, estrogens and progesterone;
•  assessment of the photosensibilizing activity of substances that can be used as photosensitizers for ph-

otodynamic therapy of tumors; 
•  molecular/genetic screening in cytological and surgical material of human highly oncogenic papillomavirus, 

herpes virus, cytomegalovirus, etc.; 
•  assessment of the immune status (immunogram, phagocytic activity);
•  determination of specific proteins of the inflammatory process (alpha-2 macroglobulin, alpha-1-antytrypsin, 

alpha-fetoprotein, anti-thrombin III, fibrinogen, C-reactive protein, etc.) in blood plasma of patients with 
malignant tumors and other diseases (enzyme-linked immunoassay);

•  complete blood analysis with differential and erythrocyte sedimentation rate (ESR) tests using automatic 
blood analyzer; 

•  determination of parameters of methionine turnover (methionine, glutathione, homocysteine, cysteine, 
S-adenosylhomocysteine, S-adenosylmethionine, etc.) in tissues and blood plasma of healthy subjects 
and patients with various pathologies, including cancer, with the view to correct abnormalities (ELISA, 
biochemical methods, HPLC). 

8. — NMR SPECTROMETRY

An analytical method used to establish the structure of chemicals as well as for qualitative and quantitative 
determination of chemical compounds in mixtures (food, drugs and psychotropic substances) and for identifi-
cation of the molecular structure of chemical compounds. NMR spectrometer «Mercury-300» (VARIAN, USA), 
operates on a frequency of 300 MHz (1H), is used to record NMR spectra of 1H, 13C, 31P, 29Si, 15N nuclei. 
The device allows for a wide range of methods in one- and two-dimensional high-resolution spectroscopy, 
is equipped with a computer-aided signal processing system and data presentation system. 

Registration and interpretation of 1H, 13C, 31P, 29Si, 15N NMR spectra for quantitative and qualitative 
determination of chemical compounds and biomedical studies.

9. – DEVELOPMENT AND PRECLINICAL EVALUATION OF NEW HEMOSORBENTS, enterosorbents, and 
application sorbents.

•  in vitro assesement of sorbents’ physical and chemical properties; 
•  study of key mechanisms of sorbents’ action;
•  study of clinical effectiveness of sorbents in a variety of human diseases using animal model experi-

ments.

10. – PREPARATION AND ISSUE OF REPORTS ON PATENT RESEARCH IN LINE WITH THE NATIONAL 
STANDARD OF UKRAINE 3575-97 for planning and completion of R&D and planning of thesis works:

•  information retrieval in line with the National Standard of Ukraine 3575-97 for planning and completion of 
R&D and planning of thesis works;

•  ensuring protection of intellectual rights and record-keeping in the commercialization of intangible assets 
created in medico-biological research institutions of various departmental subordination. 
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11. — PERFORMANCE EVALUATION OF RESEARCH with the help of the Automated Data Processing 
System entitled «Researcher’s Questionnaire» using a rating technology based on differentiated performance 
indicators developed in the Institute: 

•  Performance evaluation of individual research and innovation work of researchers and equated persons in 
the institutions of the natural science domain of various departmental subordination (National Academy of 
Sciences, Health Ministry, National Academy of Medical Sciences, Education and Science Ministry, Ministry 
of Education, Science, Youth and Sports, National Academy of Agrarian Sciences of Ukraine); 

•  Evaluation of the innovative capacity of R&D results of biomedical orientation in institutions of different 
departmental subordination (National Academy of Sciences, Health Ministry, National Academy of Medical 
Sciences, Education and Science Ministry, National Academy of Agrarian Sciences of Ukraine).

12. — A SERIES OF LECTURES FOR STUDENTS OF EDUCATIONAL INSTITUTIONS, parents and teach-
ers delivered as part of the socio-educational project «Scientific and Educational Lectures of Specialists in 
Oncology Care to Protect the Youth of Ukraine» dealing with the primary prevention of cancer:

•  Oncology: Key Concepts , 
•  Environmental Factors and Cancer, 
•  Role of Hereditary Factors in Cancer, 
•  Hormones and Cancer, 
•  Specifics of the Structure of Tumor Cells, 
•  Modern Experimental Methods and Models in Cancer Research, 
•  Modern Diagnostic and Treatment Methods in Oncology
•  Modern Diagnostic Methods in Oncohematology, 
•  Modern Approaches to the Treatment of Cancer Patients, 
•  Prevention of Cancer, 
•  Healthy Lifestyle as a Factor of Cancer Prevention. 
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1.  DEVELOPMENT OF A MULTI-ORGAN SYSTEM TO ASSESS IN VITRO TOXICITY 
OF CHEMICAL COMPOUNDS FROM THE EXTERNAL ENVIRONMENTAL 
(project manager — Yu.Yo. Kudryavets, Doctor of Biology, IEPOR).

The system is based on transgenic immortalized cell lines from different normal human tissues. 
These lines, being co-cultured in a special container, which provides for the intercellular exchange of 

soluble components of the microenvironment, form an in vitro system that reflects the expected real mult-
iorgan toxicity of xenobiotics in vivo (in humans). 

Our experiments have shown that, by using cells from various human organs which are co-cultured in 
vitro, we can get a picture of the toxicity of substances, which is sufficiently realistic and can be extrapolated 
to the expected toxic manifestations in humans in vivo. An important feature of this system is that conditions 
are created where the cells do not contact with each other directly, but only through soluble components 
thus giving rise to inter-organ interactions. The cells are cultured in separate wells which are modified to 
allow humoral intercellular contacts.

Proposal 1 The Multiorgan Toxicity System consists of two components: special plastics for culturing 
cells and a panel of cell lines and strains as targets for xenobiotics. 

In Proposal 1, the panel of test cells includes human cells of various tissue origins:
1. Connective tissue cells (fibroblasts)
2. Epithelial cells (keratinocytes, upper respiratory epithelium)
4. Liver cells (hepatocytes)
5. Kidney cells
6. Blood cells (mononuclear cells of spleen or tonsils)
7. Nerve cells (microglial cells, astrocytes, neuronal cells)
8. Endothelial cells

These cellular models will be subjected to genetic modification to form normal, but immortalized cells 
of various organs to ensure the standardization of results and the regular use of the test system.

The Multiorgan Toxicity System may be applied as a test-system to determine the selective toxicity for 
human tissues of medicines, perfumes, cosmetics, detergents, as well as chemical compounds of industrial 
origin, and other harmful environmental factors. 

Project duration: 3 years

Annual budget: UAH 1 million 

Total budget: UAH 3 million.

Expected results: A new technology for the determination in vitro of toxicity of different compounds 
to the body. A panel of new unique cell systems.

2.  DESIGN OF A MULTI-ORGAN SYSTEM FOR IN VITRO DETECTION OF ANTICANCER DRUGS 
ACTIVITY WITH DIFFERENT MECHANISMS OF ACTION 
(project manager — Yu.Yo. Kudryavets, Doctor of Biology, IEPOR).

Development of the system provides for the creation of sub-lines (clones), on the basis of a panel of 
human tumor lines of different histogenesis, which are resistant to chemotherapeutic drugs with different 
mechanisms of action. The sub-lines will be developed by way of selection and/or transgenesis of multidrug 
resistance genes in tumor cells. Prototypes of normal cells will serve as a multi-organ panel of immortalized 
normal human cells. When cells are co-cultured in conditions that allow for humoral intercellular contact, 
we can determine in vitro the simultaneous selective toxicity of the drug for human normal, cancer and 
chemotherapy-resistant tumor cells.

Development of a multi-organ system for in vitro detection of the activity of antitumor drugs to treat 
human tumors with various degrees of drug resistance. 

The technology for the development of this system is similar to that of the Multi-organ Toxicity System, 
but the panel of test cells additionally includes tumor cells of various tissue origin and various sensitivity 
levels to chemotherapeutic drugs. 
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Due to intercellular contact, the system will help determine in vitro simultaneous selective toxicity of 
the antitumor drug for normal, tumor and chemotherapy-resistant human tumor cells. 

Project duration: 3 years

Annual budget: UAH 3,5 million.

Total budget: UAH 10,5 million.

Expected results: A new technology of fast and selective in vitro selection of active anticancer drugs 
with simultaneous control of the overall toxicity for the body. A panel of new unique cell systems. 

3.  USE OF NANOTECHNOLOGIES TO IMPROVE THE SELECTIVITY OF ANTICANCER DRUGS 
(Member of the National Academy of Science of Ukraine, V.F. Chekhun, IEPOR).

Given the existing knowledge about molecular-biological nature of changes in neoplastic cells, a modern 
strategy should address the problem based on the use of new diagnostics technologies and targeted therapies. 
Innovative nanotechnologies may be useful in this context. Currently, a technology has been developed in the 
IEPOR to produce a nanocomposite containing iron oxide (III) nanoparticles, produced by chemical synthesis 
and quantum-beam technologies. Methods have been selected to control physical and chemical properties of 
nanocomposite components at each production stage. Various methods have been tested to produce lipos-
omal complexes of anticancer drugs with iron oxides. A series of studies have been performed and proved 
that the resulting nanocomposite possesses a high cytotoxic activity against malignant transformed cells 
compared with the freeform of the chemotherapeutic drug. It has been shown that the accumulated mass of 
magnetite particles in the capillary is dependent on the flow speed of the magnetic fluid and the duration of 
action of the permanent magnetic field on it. The time has been determined required for the concentration 
of magnetic nanoparticles in the capillary of the model system at a constant flow speed of the liquid.

Expected result: As a result of the project, a new pharmaceutical form will be developed based on 
nanocomposites and preclinical studies of its efficiency will be completed. Also, and apparatus complex will 
be developed to concentrate magnet-guided ferrous particles. 

Practical application: for targeted binary therapy of patients with tumors of various genesis and loc-
alizations. 

Project duration: 4 years. 

Total budget: UAH 75 million 
Investment may return as the study proceeds due to obtaining joint patents and vending of licenses 

for the technology under development.

4.  ENHANCEMENT OF PHOTODYNAMIC THERAPY OF TUMORS 
BY THE APPLICATION OF QUANTAL NANO-BIOLOGY 
(Prof. M.F. Gamaleya, Doctor of Medicine, IEPOR)

The project is designed to develop a new method for photodynamic therapy of tumors, which is 
expected to surpass the existing world analogues in terms of effectiveness, due to application of original 
nanocomposite preparations.

Photodynamic therapy (PDT) is a modern promising treatment for tumors, which has recently been 
introduced in the ontological practice of leading Western countries. The principle of the method is that the 
patient is injected a non-toxic dye, which selectively accumulates in the tumor. This is followed by irradiation 
with a bright laser light (directly if the tumor is located on the surface of the body or through the endoscope 
if it is located in the esophagus, stomach, bronchi, bladder, etc.). The stain accumulated in the tumor is thus 
activated and initiates a series of processes in tumor cells that lead to a cell death.

The method PDT features an exclusive selectiveness of the antitumor action, because even occasional 
exposure to light of normal tissues does not damage them due to the absence of the dye in normal tissues. 
PDT is a minimally traumatic method. For certain types of tumors it helps avoid surgery. Moreover, there 
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are almost no side effects. Unfortunately, the light penetrates into the tissue only a little, and therefore PDT 
provides a complete cure only at the initial stages of cancer, for small and flat tumors.

An original nanocomposite dye for PDT with colloidal gold has been synthesized and studied in the 
IEPOR Quantal Nano-Biology Laboratory. Experiments on tumor-bearing animals showed that gold nanopa-
rticles not only increase the drug accumulation in tumors, but also considerably enhance the light-mediated 
damage of tumor cells due to unique optical properties of gold, even in the depth of the tumor, where little 
light penetrates. Consequently, larger tumors can be treated successfully.

Thus, the implementation of this technology in the public health practice will make it possible for 
national oncology to use the PDT method (which is currently not available in Ukraine) in its original version. 
It is worth noting that its projected efficiency is greater than such of well-known analogues.

Practical application of the method. In today’s Ukraine, this method will be applied, in the first place, 
in the appropriate divisions of the institutes of the Health Ministry and the Academy of Medical Sciences of 
Ukraine, in 5 state medical diagnostic centers, 73 regional cancer clinics, in several central hospitals plus 
in private clinics.

Estimated Budget. Estimated budget totals UAH 10–15 million for the 2-year period.

Projected duration. The above budget is estimated for two years.

End-result. As already mentioned in the descriptive part of the project, it will result in the implem-
entation in the medical practice of a new for Ukraine promising method for treating cancer patients. It is 
expected that, in case of successful implementation, the original version of the method will be at least as 
effective as foreign analogues.
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