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1. Introduction
According to statistics, the increase in the number of 

diabetes patients has become a pandemic. If at the begin-
ning of the 80s of the last century, the number of patients 
with DM was about 30 million, then today it is more than 
366 million, and according to the forecasts of experts of the 
International Diabetes Federation (IDF) and WHO, more 
than 552 million are expected by 2030 [1]. The prevalence 
of diabetes in Ukraine has increased by half over the past 
10 years. Almost 3 % of the primary disability of the adult 
population in Ukraine is a consequence of diabetes. The 
results of the analysis of literature data on the drug therapy 
of diabetes indicate that over the past 5 years, the range of 
hypoglycemic drugs aimed at the correction of hyperglyce-
mia, dyslipidemia, and the prevention of microangiopathy 
in patients with type 2 diabetes (DM II), which is one of the 
main medical and social problems, has expanded and eco-
nomic problems of modern medicine [2, 3]. 

It is known that DM II leads to loss of working 
capacity, early disability and premature mortality. At the 

same time, the main cause of mortality is the develop-
ment of heart attacks and strokes. The use of modern 
drugs, the therapeutic effect of which is aimed at prevent-
ing and correcting hyperglycemia, dyslipidemia, micro-
angiopathy and other complications of DM, allows to 
improve the results of treatment of such patients.

The tactics of treatment of type II DM should be 
aimed at normalizing the pathogenetic processes underlying 
the disease: reducing insulin resistance and improving cell 
function. Drug therapy is prescribed in cases where dietary 
measures and increased physical activity within 3 months 
do not allow to achieve the goal of treatment. The general 
directions of DM therapy include prevention (at the stage of 
impaired glucose tolerance) and treatment tactics aimed at 
the early achievement of glycemic target values, preferential 
use of combined therapy, and active insulin therapy to 
achieve compensation of carbohydrate metabolism.

According to the recommendations of the Ameri-
can Diabetes Association, the choice of antidiabetic 
drugs should meet 5 main criteria: effectiveness, fre-
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quency of hypoglycemia, impact on body weight, side 
effects, and cost. It is noted that the cost of drug therapy 
is only part of the total costs, including additional costs 
for monitoring, treatment of hypoglycemia, correction of 
body weight and side effects. Therefore, the use of drugs 
with safe and effective glycemic control and minimal risk 
of hypoglycemia without gaining body weight is a deci-
sive factor when choosing therapy for type II diabetes. 

And although today, according to the recommenda-
tions of the adapted clinical guideline, metformin remains 
the most studied in terms of effectiveness and safety of 
monotherapy, the American Association of Clinical Endo-
crinologists recommends α-glucosidase inhibitor drugs for 
the treatment of DM. In the multicenter, randomized, pla-
cebo-controlled STOP-NIDDM Trial, it was shown that 
α-glucosidase inhibitors contribute to the normalization of 
glucose tolerance and prevent the occurrence of type II DM. 
Furthermore, according to literature analysis, it was found 
that taking α-glucosidase inhibitors improves the level of 
glycemic control and decreases triglycerides, body weight, 
and systolic blood pressure. These observations show that 
the prevention of postprandial hyperglycemia is a promis-
ing therapeutic strategy for reducing the risk of DM, hy-
pertension, dyslipidemia, obesity, and CVD in patients 
with metabolic syndrome. 

Thus, the aim of the research was to establish the ex-
pediency and development of the composition and technolo-
gy of combined tablets for the treatment of type II diabetes.

2. Planning (methodology) of research
The National Pharmaceutical University (NUPH) 

has already obtained a standardized solid dispersion (SD) of 
quercetin with polyethylene oxide-6000, microcrystalline 
cellulose and neusilin. Therefore, at the next stage, it is 
planned to prove the feasibility of its combination with 
voglibose, to develop the composition and technology of 
combined tablets, to conduct their pharmacological screen-
ing for antihyperglycemic action, which will become the 
rationale for the creation of a drug for the treatment of 
type II diabetes [4].

Stages: 
1. Conducting market research on drugs used in 

the treatment of type II diabetes, in particular, the group 
of α-glucosidase inhibitors. 

2. Research on the development of the composi-
tion and technology of combined tablets. 

3. Determination of the specific activity of the 
developed tablets. 

Thus, this work combines the results of studying 
the assortment of voglibose preparations in the pharma-
ceutical market of Ukraine, Southeast Asia and the West-
ern Pacific region, establishing the physicochemical and 
technological parameters of the mass for tabletting and 
tablets based on them, determining the specificity of the 
pharmacological action of the drug.

3. Material and methods
3. 1. Marketing researches
Analytical research of the pharmaceutical market 

of drugs used for treating type II diabetes was carried out 

using content analysis of official sources of informa-
tion [1, 5–9]. The subjects of the study were medicinal 
products used to treat type II diabetes.

3. 2. Research of technological parameters 
samples

Determination of flowability, bulk density, slope 
angle and other technological parameters was carried out 
according to SPhU 2.1 methods [10].

Calculation of the pressing pressure by modifying 
the equation of H. M. Zhdanovich, which reflects the 
tablet densities from the efforts of forming powders in 
the moulds
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where Pmax [MPa] is the pressing pressure required to 
obtain a core with a minimum number of pores; physical-
ly, it is equal to the yield pressure of the material and 
corresponds to its hardness. Pmax=250 MPa; n is the form 
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The coefficient of vibration compaction is one of 
the flowability assessment indicators, which is deter-
mined by the formula:
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where p is bulk density, pmax – maximum bulk density.
A characteristic property of masses for tabletting 

is the coefficient of heterogeneity (R0) [11]. For its calcu-
lation, the results of sieve analysis are used: the ratio of 
the size of the sieve opening through which 60 % of the 
mass passed (R60) to the size of the sieve opening through 
which 10 % of the material passed (R10):
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3. 3. Research of the pharmacological activity 
of a drug 

The study of the antihyperglycemic and antidiabet-
ic properties of the drugs was carried out following the 
methodological recommendations for the experimental 
study of new hypoglycemic agents. To determine the insu-
lin resistance of the developed drug, its activity was stud-
ied on the model of experimental metabolic syndrome 
(MS), which was reproduced on 18-month-old male rats 
weighing 270–300 g by means of a high-sucrose diet 
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(HSD), which was provided by replacing drinking water 
with a 30 % sucrose solution during 8 weeks. 

Six groups of animals were used in the experi-
ment: 1 – intact control; 2 – control pathology; 3 – con-
trol pathology+Glykverin at a dose of 50 mg/kg; 4 – con-
trol pathology+comparator (quercetin substance) at a 
dose of 0.02 mg/kg; 5 – control pathology+comparator 
(voglibose substance) at a dose of 50 mg/kg; 6 – control 
pathology+comparator (Metformin tablets) at a dose of 
200 mg/kg. The state of glucose homeostasis was evalu-
ated in a short insulin test based on the level of basal 
glycemia and the degree of sensitivity of the liver and 
peripheral tissues to the action of insulin. In addition, 
glycerin’s hypoglycemic activity was determined during 
the intraperitoneal glucose tolerance test (IGTT) [12, 13].

3. 4. Statistical processing of results
Determination of the statistical reliability of the 

results of experiments on the development of the compo-
sition and technology of solid dispersions and solid dos-
age forms based on them was carried out using the Sta-
tistica 6.0 program.

4. Results
It was established that only metformin and voglib-

ose positively affect indicators of weight fluctuations. 
Compared to the group of sulfonylurea derivatives, they 
have a number of advantages and a minimal number of 
side effects. Preparations of groups A10B A, A10B B, 
A10B F, and A10B G have a relatively low cost of pack-
aging, which significantly affects the cost of treatment. 
New generation drugs: groups A10B H, A10B J, and 
A10B X (excluding guar gum) have appropriate efficacy 
compared to biguanidines, but have an insufficient safety 
profile. The high cost of drugs for these groups reduces 
their availability to the general population, so the de-
mand for them is the lowest.

Of the α-glucosidase inhibitors, only acarbose, 
miglitol, and voglibose are currently available. These 
drugs delay the absorption of glucose, thereby reducing 
the degree of postprandial hyperglycemia. For a long time, 
the widespread introduction of α-glucosidase inhibitors 
(acarbose, miglitol) into clinical practice was limited by 
a low glucose-lowering effect and pronounced side ef-
fects from the gastrointestinal tract, which led to low 
patient adherence to treatment. However, the new drug 
voglibose’s entry into the pharmaceutical market can 
significantly change the situation. This drug causes 
15 times fewer side effects than acarbose and can reduce 
the HbA1c level by 1–2 %. In Japan, voglibose is ap-
proved for the treatment of impaired glucose tolerance. It 
became the first oral antidiabetic drug to be approved for 
this indication. This class of drugs is widely used in 
Asian countries; in other countries, its use is limited due 
to the lack of voglibose drugs on the market [14]. 

It is the wide presence of voglibose medicinal prod-
ucts in the pharmaceutical markets of Southeast Asian and 
Western Pacific countries and the experience of its suc-
cessful use in pharmacotherapy schemes for type II diabe-
tes that led to the marketing research of these markets.

According to the results of the study of the assort-
ment of drugs, it was established that among 76 trade 
names of drugs, without taking into account the forms of 
release, the majority of drugs are represented by mono-
component forms of voglibose (80.3 %), which are pro-
duced mainly by pharmaceutical companies from Japan 
and India [15, 16] (Fig. 1).

In the segment of drugs represented by combina-
tions of voglibose with metformin or voglibose with 

metformin and glimepiride, the dominant number of 
drugs is produced by Indian pharmaceutical companies 
(almost 90 %) (Fig. 2). 

Taking into account the results of the previous stage 
of analysis regarding the recommendations in the pharma-
cotherapy of DM and the data of scientific publications on 
the effectiveness of the inclusion in the treatment of com-
bined forms of drugs for the treatment of type 2 DM, as well 
as the fact that the main manufacturer of the voglibose 
substance and drugs based on it are Indian pharmaceutical 
companies, the next stage was analyzed range of drugs 
based on voglibose on the Indian market. Thus, it was estab-
lished that among 186 trade names of drugs, taking into 
account the forms of release, 70.43 % are voglibose mono-
preparations with a dosage of 0.2 mg and 0.3 mg in almost 
equal quantities. The segment of combined forms includes 
the drug voglibose with metformin and glimepiride or pi-
oglitazone. Thus, 56 % of combined drugs are represented 
by voglibose and metformin, and 44 %, respectively, are 
three-component drugs. Fig. 3 shows the results of the struc-
tural analysis of the segment of combined forms of drugs 
with voglibose on the Indian market.

Fig. 1. Distribution of the shares of the producing 
countries of single-component drugs voglibose in the 
pharmaceutical market of the Western Pacific region
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Fig. 2. Distribution of shares of countries producing 
combined drugs with voglibose in the pharmaceutical 
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According to the results of the analysis of the as-
sortment of combined drugs of voglibose by dosage 
forms, it was determined that the majority of drugs are 
produced in the form of tablets (89 % of the assortment). 
Medicines from three manufacturers - Emenox Health-
care, Glenmark Pharmaceuticals Ltd. (Zoltan), Ahaan 
Healthcare Pvt. Ltd – presented in the form of buccal 
tablets: 2 preparations each of the combinations Voglib-
ose 0.2 mg+Metformin 500 mg and Voglibose 
0.3 mg+Metformin 500 mg; and 1 drug each with the 
active substances Glimepiride 1 mg+Metformin 
500 mg+Voglibose 0.2 mg and Glimepiride 2 mg+Met-
formin 500 mg+Voglibose 0.2 mg. 

In the next stage, we analyzed the Ukrainian mar-
ket for the drug voglibose. According to the State Regis-
ter of Medicines of Ukraine, as of July 12, 2022, 2 sin-
gle-component medicines, “Voksid” in the form of 
tablets with a voglibose dosage of 0.2 mg and 0.3 mg 
manufactured by Kusum Pharm LLC (Ukraine) were 
registered, as well as one substance in vials for pharma-
ceutical use produced by Shanghai Techvel Biopharma-
ceutical Co. Ltd. (China) [17]. 

Accordingly, taking into account the global expe-
rience of the production and use in the schemes of phar-
macotherapy of DM 2 type of combined forms of drugs 
with voglibose and the presence of such drugs in national 
recommendations, it is expedient to develop the formula-
tion and production technology of combined drugs for 
introduction into production by Ukrainian pharmaceuti-
cal companies. 

Therefore, the development of drugs with voglib-
ose is a promising direction for expanding the range of 
anti-diabetic drugs and increasing the effectiveness of 
treatment. Therefore, on the basis of marketing and phar-

macological research, it was decided to create a multi-
component drug with a complex effect based on a combi-
nation of voglibose and quercetin.

Previous studies established the rational composi-
tion of the solid dispersion of quercetin physicochemical 
and technological properties of voglibose [18].

At the stage of developing the composition and tech-
nology of combined tablets with quercetin and voglibose, 
attention was paid to the choice of disintegrant and lubri-
cant. The addition of excipients that have the property of 
loosening – disintegrators makes it possible to reduce the 
side effects of tablets, as well as increase the bioavailabil-
ity of medicines. According to the requirements of good 
manufacturing practice, disintegrants should have low 
solubility, low gel formation, good hydration, satisfactory 
forming properties and flowability. Sodium starch glyco-
late is used for tablets obtained by direct pressing. In this 
case, the disintegration of the drug occurs due to the rapid 
absorption of water, which leads to a significant increase 
in the volume of the granules, and this, in turn, causes 
rapid and uniform disintegration. Another substance that 
has been used is crospovidone, which is not soluble in 
water and is also used in a concentration of 2–5 % in the 
manufacture of tablets by direct pressing. Crospovidone 
has a rapid high capillary action and hydration capacity 
with little tendency to form gels. To determine the type 
and concentration of disintegrant, samples of tablets with 
a concentration of 2 %, 3 %, 4 %, 5 % of crospovidone (CP) 
or sodium starch glycolate (SSG) were obtained. The study 
of the decay time was carried out according to the require-
ments of the SPhU, II edition (Fig. 4). 

As can be seen from Fig. 6, both substances have 
high rates of decay. But sodium starch glycolate at a con-
centration of 3 % has the minimum disintegration time.

Fig. 3. The range of combined forms of drugs with voglibose on the Indian market
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Voglibose 0,3 mg + Metformin 500 mg + Pioglitazone 7,5 mg

the number of trade names of drugs



ScienceRise: Pharmaceutical Science	 № 6(40)2022

62 

At the next stage, the type of lubricant and its amount 
in the tablets were determined. Aerosil, Neusilin, and mag-
nesium stearate have recently been widely used as glidants 
and anti-adhesives. All substances are moisture regulators 
at the same time, which is important when creating tablets 
with solid dispersions. As neuselin is part of the solid disper-
sion, the effect on the characteristics of the tablet-
ting mass of magnesium stearate and aerosol was 
investigated (Table 1).

According to the data given in Table 4, it 
can be seen that the flowability indicators with 
the addition of magnesium stearate and Aerosil 
are almost the same. But Aerosil, with a content 
of 1 % of the total mass for tabletting, approaches 
the calculated indicator. At the same time, the 
disintegration time of the obtained tablet samples 
was determined. According to the results, it was 
established that the addition of aerosol does not 
increase the time of decay of the samples. Also, 
when receiving tablet samples, sticking to the 
punches was observed in the case of using mag-
nesium stearate. When using Aerosil as a lubri-
cant, in concentrations of 0.5 % and 1.0 %, stick-
ing to punches and the appearance of external 
defects do not occur. Therefore, to ensure the 
optimal speed and minimum time of disintegration, it is 
advisable to add to the composition of tablets the combined 
composition of sodium starch glycolate – 3 % and Aerosil – 
1 %. So, based on the conducted research, the rational com-
position of the tablets was established: voglibose, solid dis-
persion of quercetin, sodium starch glycolate, and Aerosil.

Table 1
Flowability and disintegration time indicators depending 

on the type and concentration of the lubricant

Sample Indicator
Flowability, g/s Time of disintegration, s

No lubricant 4.0±0.02 375±5.6
Aerosil 0.5 % 6.2±0.04 377±4.2

Magnesium stearate 
0.5 % 6.1±0.06 423±8.3

Aerosil 1.0 % 6.6±0.03 375±6.1
Magnesium stearate 

1.0 % 6.9±0.06 456±9.4

To develop the optimal technology of combined 
tablets, the coefficient of vibration compaction was stud-
ied, which is determined based on the values of the bulk 
density; the higher it is, the lower the flowability of the 
sample under study. It also characterizes the homogene-
ity of the shape and size of the particles, the degree of 
deformation, and cohesive properties (Fig. 5).

At the same time, the slope angle and collapse angle 
were determined (Table 2) to establish the flowability class, 
which is a universal school of flowability assessment in 
points (Car method) applicable to any flowable materials. 

Taking into account the angle of collapse and the 
angle of inclination, the mass of the solid dispersion of 
quercetin, which was obtained at a temperature of 45–
50 °C, has a value of 94 points.

Therefore, the resulting mass can be attributed to 
the I class of flowability, which does not require excipi-
ents and additional equipment.

Taking into account the multicomponent composi-
tion of the mixture for tabletting, the pressure was calcu-
lated – 170 MPa. The quality indicators of tablet mass 
and tablets based on it are given in Table 3.

Table 2
Technological indicators of samples of solid dispersions

Indicator Optimal  
value/points

Indicators of TD 
samples/points

No. 1
Coefficient of vibration 

compaction
not more than 

8 %/23 3.17/23

Coefficient of homogeneity 2/23 2/23

Slope angle not more than 
25°/25 27.0±0.6/23

The angle of collapse not more than 
40°/25 30±2/25

So, according to the results of the conducted re-
search, the composition and technology of obtaining 
combined tablets was developed:

– voglibose: 0.2 mg;
– quercetin: 50 mg;
– PEO-6000: 100 mg;

Fig. 4. Dependence of the disintegration time on the 
concentration of the disintegrant

Fig. 5. The value of the coefficient of vibration compaction depending 
on the coefficient of inhomogeneity
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– MCC: 25.2 mg;
– neuselin: 26.1 mg;
– sodium starch glycolate: 6.1 mg;
– aerosil: 2.1 mg;
– Total: 210.0 mg.
To determine the insulin resistance of 

the developed drug, its activity was studied on 
the model of experimental metabolic syn-
drome (MS), which was reproduced on 
18-month-old male rats weighing 270–300 g, 
by means of a high-sucrose diet (HSD), which 
was provided by replacing drinking water with 
a 30 % sucrose solution for 8 weeks (Table 4). 

From the given data, it is clear that 
long-term maintenance of animals on HSD 
did not cause changes in basal glycemia, prob-
ably due to the presence of compensatory hy-
perinsulinemia. However, an increase in the 
area under the glycemic curves (AUCglu) by 
1.6 times compared to the indicator of the in-
tact control group indicates a violation of glu-
cose tolerance in rats with control pathology, a 
significant decrease in the insulin sensitivity 
coefficient – a significant deterioration in the 
sensitivity of peripheral tissues to insulin.

It was also established by pharmaco-
logical studies that a sample of combined 
tablets significantly prevents the development 
of glucose metabolism disorders caused by 
HSD: glucose tolerance increases in rats, as 
evidenced by a 1.8-fold decrease in the inte-
gral glycemic index AUCglu, and insulin resis-
tance significantly decreases. In terms of ef-
fectiveness, the sample of combined tablets is 
significantly superior to the comparative 
drugs voglibose and metformin.

The antiatherogenic effect of sam-
ples of combined tablets was determined by 
the content of cholesterol (CL), triglycerides 
(TG), low-density lipoprotein (LDL), and 
high-density lipoprotein (HDL) in the blood 
serum of experimental animals (Table 5). 

The analysis of the data presented in 
Tab. 8 showed that against the background of 
HSD in control pathology animals, manifesta-
tions of dyslipidemia were observed, which 
indicated the initial processes of atherogene-
sis: a 2.4-fold increase in the level of triglycerides, LDL – 
almost 2-fold, an increase in the content of total cholesterol 
and tendency to decrease HDL. 

The sample of combined tablets significantly re-
duces the level of total cholesterol by 2.2 times, TG – by 
2.5 times and LDL – by 1.9 times, and the content of HDL 
increases by 1.3 times compared to the parameters of the 
control pathology.

Therefore, in terms of the expressiveness of the 
hypocholesterolemic effect, the combined tablets and 
their constituent components are significantly superior to 
the comparison drug – metformin, however, probable 
antiatherogenic properties were found only in the tablets.

5. Discussion of research results
High-quality medical and pharmaceutical care re-

quires all participants in the process of its provision to take 
successive interrelated actions, which involve the use of 
modern approaches in pharmacotherapy, assessment of the 
urgent needs of the population for medicinal products, de-
velopment and introduction to the market of modern 
high-quality, safe and effective medicines. In recent years, 
at the global level, the relevance of developing optimal and 
effective approaches in the prevention and treatment of so-
cially significant diseases, including diabetes [19–21], has 
been increasingly emphasized. Taking into account the 
above, the conducted studies will allow us to avoid the use 

Table 3
Pharmacotechnological indicators of combined tablets

Indicator Values
Disintegration time, min 4±0.1

Crushing strength, N 192±5
Abrasion, % 0.25±0.001

Deviation from the average mass, % 3 %
The density of mass for tabletting, g/cm3 0.54
The density of the tablet sample, g/cm3 0.10
The porosity of the mass for tabletting 0.25

Table 4
The effect of combined tablets and comparator drugs on the parameters of 

glucose metabolism in rats under conditions of metabolic syndrome induced 
by a high-sucrose diet

Groups of animals
Indicators

Basal glyce-
mia, mmol/l

AUKglu, mmol/l⋅min 
(IGTT) ISC, %

Intact control 4.84±0.22 783.62±19.79 51.4±2.8
Control pathology 5.12±0.38 1290.24±55.02* 18.2±3.3*

Experimental sample of 
combined tablets 4.24±0.73 733.65±15.32**/v/m 49.6±7.7*

Quercetin 4.68±0.25 768.21±29.44** 46.6±3.8*
Voglibose 4.37±0.24 900.21±40.43** 42.3±5.4*
Metformin 4.09±0.06 848.83±43.33** 45.9±3.2*

Note: * – differences are significant compared to the values of the intact control, 
p<0.05; ** – differences are significant in relation to the values of the control pathol-
ogy, p<0.05; v – the differences are significant with respect to the values of the 
voglibose substance, p<0.05; m – the differences are significant with respect to 
metformin values, p<0.05; ISC – insulin sensitivity coefficient

Table 5
Antiatherogenic effect of combined tablets and comparative drugs under 

conditions of metabolic syndrome induced by a high-sugar diet

Groups of animals Blood serum indicators
Cholesterol, mmol/l HDL, mmol/l LDL, g/l TG, mmol/l

IC 0.82±0.04 0.71±0.05 6.79±0.52 1.25±0.10
CP 2.17±0.13* 0.92±0.11 12.98±0.35* 2.96±0.25*

Experimental sample 
of combined tablets 0.97±0.12**/m 0.64±0.03** 6.70±0.33**1.18±0.12**

Quercetin 1.11±0.12**/m 0.77±0.05 6.13±0.56**1.51±0.05**
Voglibose 1.16±0.12**/m 0.69±0.07 7.74±0.36* 1.65±0.10**
Metformin 1.91±0.13* 0.65±0.02** 6.71±0.53**1.48±0.10**

Note: * – differences are significant compared to the values of the intact control, 
p<0.05; ** – differences are significant in relation to the values of the control pathol-
ogy, p<0.05; m – deviations are reliable with respect to metformin values, p<0.05
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of an irrational scheme of pharmacotherapy and to identify 
the main groups of drugs that are proposed to be used to 
ensure an effective, rational and long-term hypoglycemic 
effect in patients with type II DM. This study is a continua-
tion of a complex marketing analysis of hypoglycemic 
drugs, which allows us to conclude about the similarity of 
approaches in the pharmacotherapy of type 2 diabetes in 
different countries and about the relevance of including an-
tioxidants in the treatment regimens of combined forms of 
hypoglycemic drugs, namely, based on biguanides, sulfony-
lurea derivatives and α-glycosidase inhibitors. 

According to the prediction of antidiabetic activity, 
the use of quercetin may provide a potential new treatment 
for type II diabetes. And using it as an antioxidant will 
help reduce the degree of oxidative stress, which in turn 
will reduce the risk of progression of diabetic angiopathy 
and improve hypoglycemic control and insulin sensitivity. 
But due to poor bioavailability, it is not possible to achieve 
the necessary therapeutic activity when taking it.

In the course of the research, the composition and 
rational technology of obtaining complex tablets with 
voglibose and solid dispersion of quercetin were estab-
lished. Pharmacological studies have determined that they 
significantly prevent the development of glucose metabo-
lism disorders caused by a high-sugar diet, and in terms of 
the expressiveness of the hypocholesterolemic effect of the 
tablets and their constituent components, they reliably 
outperform the comparison drug - metformin. 

Study limitations. Since the bioavailability of the 
active substance in a solid medicinal product may depend 
on the duration of passage through the gastrointestinal 
tract and the intensity of regional blood flow, in order to 
save resources in the early stages of research, it is advis-
able to use in silico methods. This will help during the 
pharmaceutical development of solid dosage forms to 
conduct a scientific search for the optimal composition 
and technology by predicting and evaluating the pharma-
cokinetic parameters of poorly soluble substances in en-
vironments close to physiological ones. 

Prospects for further research. Based on the re-
sults of the research, it is possible to assert the feasibility 
of further research on the development of a complex 
preparation with voglibose and solid dispersion of quer-
cetin, with the aim of further including such drugs in the 
range of Ukrainian manufacturers. 

6. Conclusion
The comprehensive analysis of approaches to the 

pharmacotherapy of type II DM and the results of the 
market research of hypoglycemic drugs allows us to con-
clude about the similarity of approaches in the treatment 
of type 2 diabetes in the countries of Southeast Asia, the 
Western Pacific region and Ukraine, and about the rele-
vance of including in the assortment portfolio of manu-

facturers of combined forms drugs with a sugar-lowering 
effect, namely based on α-glycosidase inhibitors.

Based on the coefficients of homogeneity, vibra-
tional compaction, slope angle and collapse angle, a ra-
tional technology for obtaining tablets was established. 
According to the results of pharmacotechnological stud-
ies of the density of the mass for tabletting, its porosity, 
the density of the tablets and their quality indicators, a 
technology for obtaining combined tablets with voglib-
ose and a solid dispersion of quercetin was developed.

In the model of insulin resistance caused by dexa-
methasone, the use of experimental samples of combined 
tablets reduces intolerance to carbohydrates and prevents 
the development of postprandial hyperglycemia (reduction 
of AUCglu to 885.90 mmol/l∙min vs 1368.73 mmol/l∙min in 
the group of control pathology), normalizes lipid metabo-
lism (decrease in the content of total lipids and triglycerides 
by 1.9 and 2.8 times, respectively, compared to the level of 
intact animals) and LPO processes (normalization of the 
level of TBC-active substances and increase of the level of 
reduced glutathione). Due to the additive summation of the 
effects of voglibose and quercetin, the test sample outper-
forms the comparison drugs metformin and acarbose in 
terms of antihyperglycemic.

An antidiabetic effect of the sample of experimental 
tablets in the conditions of experimental type II DM, in-
duced by the administration of streptozotocin, was estab-
lished, which is confirmed by a 2.7-fold increase in the insu-
lin sensitivity coefficient compared to control animals, a 
1.8-fold decrease in the area under the glycemic curves, and 
a restoration of the balance of LPO/AOS, which exceeded the 
antidiabetic effect of individual components and metformin. 
The obtained data correlate with the results of a morpholog-
ical study of the pancreas regarding the pancreatic protective 
effect of a sample of experimental combined tablets.

Conflict of interests
The authors declare that they have no conflict of 

interest in relation to this research, whether financial, 
personal, authorship or otherwise, that could affect the 
research and its results presented in this article.

Financing
This study is financed by the Ministry of Health of 

Ukraine at the expense of the state budget within the 
framework of program No. 2301020 “Research, scientific 
and scientific-technical developments, implementation of 
work under state target programs and state orders, training 
and advanced training of scientific personnel in the field 
of health care, financial support for the development of 
scientific infrastructure and objects that are national prop-
erty” on the topic “Development of a complex drug for the 
treatment of type II diabetes” (Order of the Ministry of 
Health of Ukraine dated November 17, 2020 No. 2651). 

References
1. International Diabetes Federation (2019). IDF Diabetes Atlas. Brussels. Available at: https://diabetesatlas.org/upload/re-

sources/material/20200302_133351_IDFATLAS9e-final-web.pdf
2. ICMR Guidelines for Management of Type 2 Diabetes (2018). Available at: https://main.icmr.nic.in/sites/default/files/guide-

lines/ICMR_GuidelinesType2diabetes2018_0.pdf



ScienceRise: Pharmaceutical Science	 № 6(40)2022

65 

3. Kovalevska, I., Ruban, O., Volkova, A., Kotvitska, A., Cherkashyna, A. (2022). The use of complex marketing analysis and 
QSPR methodology for the necessity of a drug development grounding for the treatment of type 2 diabetes mellitus with increased 
bioavailability. Pharmacia, 69 (2), 303–310. doi: https://doi.org/10.3897/pharmacia.69.e79179

4. Kovalevska, I. V., Ruban, E. A., Kutsenko, S. A., Kutova, O. V., Kovalenko, Sv. M. (2017). Study of physical and chemical 
properties of solid dispersions of quercetin. Asian Journal of Pharmaceutics, 1 (4), 1–5.

5. On approval and implementation of medical and technological documents for standardization of medical care for type 2 diabe-
tes mellitus (2012). Order of the Ministry of Health of Ukraine No. 1118. 21.12.2012. Available at: https://zakon.rada.gov.ua/rada/show/
v1118282-12#Text

6. Guidelines for the prevention, management and care of diabetes mellitus (‎2006)‎. World Health Organization. Regional Office 
for the Eastern Mediterranean. Available at: https://apps.who.int/iris/handle/10665/119799 

7. Davies, M. J., D’Alessio, D. A., Fradkin, J., Kernan, W. N., Mathieu, C., Mingrone, G. et al. (2018). Management of hyper-
glycaemia in type 2 diabetes, 2018. A consensus report by the American Diabetes Association (ADA) and the European Association for 
the Study of Diabetes (EASD). Diabetologia, 61 (12), 2461–2498. doi: https://doi.org/10.1007/s00125-018-4729-5

8. American Diabetes Association. Standards of Medical Care in Diabetes – 2018 (2018). Diabetes Care, 41 (1). doi: https://
doi.org/10.2337/dc18-s015 

9. Weng, J., Ji, L., Jia, W., Lu, J., Zhou, Z., Zou, D. et al. (2016). Standards of care for type 2 diabetes in China. Diabetes/Me-
tabolism Research and Reviews, 32 (5), 442–458. doi: https://doi.org/10.1002/dmrr.2827

10. State Pharmacopoeia of Ukraine. Vol. 1 (2015). Kharkiv: State Enterprise “Scientific Expert Pharmacopoeia Center”, 1135.
11. Kovalevska, I. V., Hrudko, V. O. (2014). Doslidzhennia vplyvu tysku na rozchynnist kvertsetynu. Ukrainskyi visnyk psyk-

honevrolohii, 22 (79), 275–277.
12. Ruban, O., Kononenko, N., Kovalevska, I., Chikitkina, V. (2021). Screening study of the antihyperglycemic action of new 

solid quercetin dispersions. ScienceRise: Pharmaceutical Science, 6 (34), 37–42. doi: https://doi.org/10.15587/2519-4852.2021.247443
13. Kononenko, N. M., Ruban, O. A., Chikitkina, V. V., Kovalevska, I. V. (2020). The influence of antidiabetic combined 

medicinal product glikverin based on voglibose and quercetin on lipid exchange indices under conditions of experimental metabolic 
syndrome. Problems of Endocrine Pathology, 74 (4), 124–130. doi: https://doi.org/10.21856/j-pep.2020.4.16 

14. Araki, E., Goto, A., Kondo, T., Noda, M., Noto, H., Origasa, H. et al. (2020). Japanese Clinical Practice Guideline for Dia-
betes 2019. Journal of Diabetes Investigation, 11 (4), 1020–1076. doi: https://doi.org/10.1111/jdi.13306

15. Portal of information Medguide.India. Available at: http://www.medguideindia.com/index.php
16. Myers, E. F., Trostler, N., Varsha, V., Voet, H. (2017). Insights From the Diabetes in India Nutrition Guidelines Study. Topics 

in Clinical Nutrition, 32 (1), 69–86. doi: https://doi.org/10.1097/tin.0000000000000089
17. State Register of Medicines of Ukraine. Information fund. Available at: http://www.drlz.com.ua/ibp/ddsite.nsf/all/index-

?opendocument
18. Kovalevska, I., Ruban, O., Kutova, O., Levachkova, J. (2021). Optimization of the composition of solid dispersion of quer-

cetin. Current Issues in Pharmacy and Medical Sciences, 34 (1), 1–4. doi: https://doi.org/10.2478/cipms-2021-0001
19. Nemchenko, A. S., Toraev, K. N., Nazarkina, V. M. (2018). The analysis of the market of metformin-based drugs. Social 

Pharmacy in Health Care, 4 (1), 60–71. doi: https://doi.org/10.24959/sphhcj.18.107
20. Chaudhury, A., Duvoor, C., Reddy Dendi, V. S., Kraleti, S., Chada, A., Ravilla, R. et al. (2017). Clinical Review of Antidiabetic 

Drugs: Implications for Type 2 Diabetes Mellitus Management. Frontiers in Endocrinology, 8. doi: https://doi.org/10.3389/fendo.2017.00006
21.  Germanyuk, Т. А., Іvko, Т. І. (2014) Rational choice of monotherapy for the treatment of type 2 diabetes mellitus based on 

the pharmacoeconomical analysis. ScienceRise, 5 (4 (5)), 69–72.

Received date 11.10.2022
Accepted date 12.12.2022

Published date 23.12.2022

Alla Kotvitska, Doctor of Pharmaceutical Sciences, Professor, Rector, National University of Pharmacy, 
Pushkinska str., 53, Kharkiv, Ukraine, 61002 

Olena Ruban*, Doctor of Pharmaceutical Sciences, Professor, Head of Department, Department of Industrial 
Technology of Drugs, National University of Pharmacy
Pushkinska str., 53, Kharkiv, Ukraine, 61002 

Alina Volkova, PhD, Associated Professor, Head of Department, Department of Social Pharmacy, National 
University of Pharmacy, Pushkinska str., 53, Kharkiv, Ukraine, 61002 

Inna Kovalevska, Doctor of Pharmaceutical Sciences, Associate Professor, Department of Industrial Technology 
of Drugs, National University of Pharmacy, Pushkinska str., 53, Kharkiv, Ukraine, 61002 

Nadiia Kononenko, Doctor of Medical Sciences, Professor, Head of Department, Department of Physiology and 
Pathological Physiology, National University of Pharmacy, Pushkinska str., 53, Kharkiv, Ukraine, 61002 

*Corresponding author: Olena Ruban, e-mail: ruban_elen@ukr.net


