
ВІСНИК ФАРМАЦІЇ 3(79)201430 ISSN 1562-7241

Recommended by Doctor of Pharmacy, professor T.G.Yarnykh

UDC 615.454.2:638.1782:638.138.1:638.135

DEVELOPMENT OF THE COMPOSITION OF THE DRUG 
WITH THE IMMUNOMODULATORY ACTION IN THE FORM 
OF GRANULES BASED ON BEE BREAD 
B.Т.Kudrik, O.I.Tikhonov
National University of Pharmacy
Key words: bee bread; granules; physico-chemical studies; pharmacotechnological studies

The current literary sources have been analysed. The choice of the substance as the main active 
ingredient for preparing a drug with the immunomodulatory action in the form of granules has been 
substantiated. The study of physico-chemical and pharmaco-technological properties of granules 
with bee bread has been conducted. Based on the SPhU method the experimental research in study-
ing fluidity, the value of the angle of repose, bulk volume before and after settling, directly settling 
qualities, moisture absorption and moisture content of granulated and common bee bread has been 
performed. Dependence of moisture absorption of the drug samples in the form of granules on time 
has been studied; disintegration of the test samples of the drug with the immunomodulatory action 
based on bee bread granules has been investigated. With the help of the combination of active 
substances the indicators of fluidity have been maximally improved; it is considerably necessary for 
further development of the drug. It has been shown how the excipients and the method of granulation 
affect the technological properties and quality of the drug. Superiority of granulated bee bread over 
common bee bread has been studied and experimentally proven by all physico-chemical parameters 
and technological properties. The optimal compositions for obtaining an immunomodulator have been 
analysed and selected. The samples of granules with bee bread have been obtained and studied. 
With the help of physico-chemical and pharmaco-technological investigations the choice of one sam-
ple and the composition of the drug in the form of granules for use as an immunomodulator has been 
scientifically substantiated.

Immunity is the most important factor for existence 
of all living beings. The essence of its functioning is to 
identify, process and remove a foreign body from the 
organism. This process of host defense occurs both by 
the natural way (i.e., by means of innate immunity) and 
artificially (by means of acquired immunity). Both types 
of immunity always work in pairs, complementing each 
other. Thus, innate immunity performs its work at the 
stage of disease (i.e., the initial stage) and at the stage of 
recovery (the final stage), and acquired immunity performs 
the intermediate function, it identifies and remembers 
the virus passed into the body in order the organism to 
be ready for reinfection in future. 

The main organs in the complex mechanism of the 
immune system are lymph nodes, bone marrow, spleen, 
thymus gland. They are the first to react to changes in 
the defence system of immunity. Moreover, all unfa-
vourable factors affecting the immune system are reflect-
ed exactly on these organs. Such factors include bad 
ecological situation; the lack of proteins, vitamins, min-
erals, amino acids, macro- and microelements; poor nu-
trition; overstrain and stress; different chronic diseases; 
infectious diseases. 

Besides, in case of frequent exacerbation of chronic 
diseases (for example, frequent appearance of herpes 
or frequent bronchitis), it also indicates that defence of 
the organism is not in good order. This list includes also 
such important signs as constant exposure to stresses 
and constant fatigue. 

So, what should be done to increase the body’s re-
sistence and prevent weakening of immunity? The main 
natural products that reinforce the immune system are 
the products of apiculture; among them bee bread is the 
most useful for the immune system. 

Bee bread is pollen collected by bees and proccessed 
by lactic fermentation, it is preserved in the combs under 
a layer of honey. This product is unique by its compo-
sition, it is almost impossible to produce it artificially. 
Bee bread contains the basic vitamins for immunity 
improvement (А, С, Р, Е, as well as B vitamins), the 
complex of amino acids, minerals, macro- and micro-
elements. Bee bread helps the resistance of the immu- 
ne system to various pathogens as it exhibits the anti- 
microbial properties. 

A wide distribution and occurrence of new infec-
tious diseases, appearance of antibiotic-resistant strains 
of pathogenic microorganisms, as well as development 
of severe complications in immunodeficient patients with 
infectious and non-infectious pathology cause the ur-
gent need to use immunomodulatory and immunostimu-
lating drugs when treating people. 

The current synthetic drugs with the immunomodu-
latory and immunostimulating action are famous for the 
fact that for a time they build up a tolerance, and bacte-
ria also cease to react to them after some time. But bee 
bread is valuable because it does not cause tolerance in 
microorganisms and can fight against them for a long 
time. 
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To solve the problem of immunodeficiency there is 
a need in creating the composition and technology of a 
new, cheap, natural and promising drug for improving 
the immune properties of a human organism based on 
such apiculture product as bee bread described above. 

That is why in the research laboratory of the National 
University of Pharmacy under the supervision of acade- 
mician of the NAS of Ukraine, Doctor of Pharmacy, 
professor of the NUPh, O.I.Tikhonov the composition 
of a solid drug with the immunomodulatory action has 
been developed on the basis of bee bread and the proper- 
ties of the active substance in the granulated form have 
been maximally studied. 

Experimental Part
The study of fluidity of the active substance and the 

samples of granules was performed according to the me- 
thod of the SPhU (p. 2.9.16, art. 163-164), using the funnel  
method with a shaker [3]. To improve the fluidity of the mix-

ture of the active substances the studies were conducted 
adding such antifriction substances and excipients as 
aerosil, microcrystalline cellulose, mannitol, as well as  
such fillers as lactose monohydrate, potato starch, suc- 
rose, which, in their turn, were also the sweeteners in the 
composition of the drug being developed. Using protrac-
tor the value of the angle of repose was also determined.

The bulk volume, settling qualities, bulk density and 
tapped density of the mixture of the active substances 
were determined according to the method of the SPhU 
(p. 2.9.15, art. 163-163) using a 545Р-АК-3 device [3]. 
The research results obtained are given in Tab. 1.

To determine the value of moisture absorption the 
mixture of the active substances with regulators of hu-
midity was placed in the previously weighed weighing 
bottles with the diameter of 29±0.5 mm and the height of 
35 mm and the desiccator with the diameter of 140 mm.  
The research was conducted under the following condi-
tions: ambient temperature – 18-20°С, humidity – 100%  
created with the help of purified water. The moisture con-
tent in the reference substances and the test samples was  
determined according to the method of the SPhU (p. 2.9.36,  
art. 58-59) using a VТ-500 device [3, 10, 13].

Results and Discussion
The results of studying physico-chemical and pharma-

cotechnological properties of active substances (fluidi- 
ty, angle of repose, bulk volume, bulk density, settling 
qualities, moisture absorption and moisture content) are 
given in Tab. 1. 

As seen from the data of Table 1, granulated bee 
bread (DSTU (State Standards of Ukraine) 7074:2009) 
has better technological properties than common bee 
bread according to the values of pharmacotechnologi-
cal parameters, therefore, the use of previously granu-
lated bee bread is more rational when developing the 
composition of a new drug in the form of granules.

The next stage of our research was distribution of 
the active substance in the ratio substantiated previously. 
Then such excipients as aerosil and microcrystalline cel-
lulose were added into the composition of the mixture 
to improve its fluidity. Using of the substances men-

Table 1
Physico-chemical and pharmacotechnological 

properties of active substances

The name of the indicator
Values 

bee bread granulated 
bee bread

Fluidity, g/s infinite 1.98±0.03
Angle of repose, degrees absent 36.04±0.9
Bulk volume, (V0), ml 175.20±2.80 175.45±4.80
Settled volume, (V10), ml 169.64±2.80 168.05±2.30
Settled volume, (V500), ml 143.30±3.30 158.32±2.56
Settled volume, (V1250), ml 139.15±4.22 157.34±1.81
Settling qualities, (V10-V500), ml 29.73±2.83 11.65±1.41
Bulk density, (m/V0), g/ml 0.53±0.01 0.58±0.01
Tapped density, (m/ V1250), g/ml 0.71±0.01 0.64±0.01
Moisture absorption in 100%,
rel. hum., 20°С, % 3.15±0.35 14.58±1.10

Moisture content, % 19.15±1.10 4.25±0.21

Note. The number of measurements n = 5, P = 95%.

Table 2
Physico-сhemical and pharmacotechnological properties of granules

The name of the indicator Composition 1 Composition 2 Composition 3
Fluidity, g/s 3.07±0.11 4.46±0.27 3.35±0.19
Angle of repose, degrees 35.0±1.0 28.9±1.9 32.8±0.7
Bulk volume, (V0), ml 287.03±4.07 278.04±9.48 276.88±2.57
Settled volume, (V10), ml 281.24±3.91 270.18±3.36 268.28±2.85
Settled volume, (V500), ml 262.08±4.64 257.16±5.23 248.40±1.98
Settled volume, (V1250), ml 257.55±3.35 248.38±2.36 240.14±2.98
Settling qualities, (V10-V500), ml 18.53±0.85 13.72±1.14 19.58±0.65
Bulk density, (m/V0), g/ml 0.34±0.01 0.36±0.01 0.36±0.01
Tapped density, (m/V1250), g/ml 0.39±0.01 0.40±0.01 0.40±0.01
Moisture absorption in 100%  rel. hum., 20°С, % 8.61±0.58 3.35±0.43 4.45±0.75
Moisture content, % 4.02±0.19 1.93±0.09 3.09±0.14

Note. The number of measurements n = 5, P = 95%.
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tioned did not help to achieve significant improvement 
of fluidity of the mixture.

To achieve the purpose the method of wet granula-
tion was used. As wetting agents Plasdone К 29/32 al- 
cohol solution (composition 1), Plasdone К 29/32 aqueous  
solution (composition 3) and 70% ethyl alcohol (com- 
position 2) were used.

With the purpose of studying physico-chemical and 
pharmacotechnological properties the samples of a new 
drug with the immunomodulatory action obtained in 
the form of granules were carefully researched. The re-
sults are given in Tab. 2.

As seen from Tab. 2, composition 2 of granules is 
significantly different from the rest by some indicators, 
namely fluidity is much better and sufficient for dosing 
the drug in industrial conditions, its settling qualities 
are less than in other samples, therefore, it indicates the 
less settling qualities.

Sample No.2 also has the least value of moisture 
absorption and moisture content (Fig. 1), and it has a 
positive effect on the shelf life and storage conditions 
of the drug.

The indicators of the pharmacotechnological pro-
perties of the drug have been achieved by the combina-
tion of the active substance and wet granulation using 
70% alcohol. 

The indicators of pharmacotechnological properties 
of the drug have been achieved by the combination of the 
following excipients, namely aerosil as an antifriction 
substance and humidity regulator; lactose used simulta-
neously as a filler and a flavour (a sweetener), it has an 

additional positive effect on improvement of the gran-
ules fluidity.

Further disinegration of a new drug in the form of 
granules was studied, the results are presented in Fig. 2.

As seen from the data of Fig. 2, sample No.1 has the 
best indicator of disintegration, it is explained by the 
rational choice of a wetting agent –70% alcohol, which 
additionally purifies the drug.

Moreover, the use of Plasdone К 29/32 solutions 
with different concentrations (from 1 to 5%) as a wetting 
agent allows to obtain too strong granules, which have 
very slow disintegration. It negatively affects the rate of 
the drug absorption, and consequently, inhibit the rate 
of onset of the therapeutic effect expected.

CONCLUSIONS
1. The literary sources concerning the causes of oc-

currence and development of immunodeficiency and the  
possibility for its prevention and treatment using immu- 
nostimulating and immunomodulatory drugs have been 
studied, analysed and generalized.

2. The choice of the active substance for developing 
the composition of granules with the immunomodulatory 
action on its basis has been maximally substantiated.

3. The physico-chemical and pharmacotechnologi-
cal studies have been conducted with the purpose of se- 
lecting excipients in the composition of the drug being 
developed.

4. The necessity of wet granulation using 70% al-
cohol as a wetting agent required for development of 
the composition and formulation of a new drug with the 
immunomodulatory action has been proven.
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РОЗРОБКА СКЛАДУ ЛІКАРСЬКОГО ІМУНОМОДУЛЮЮЧОГО ЗАСОБУ У ФОРМІ ГРАНУЛ  
НА ОСНОВІ ПЕРГИ
Б.Т.Кудрик, О.І.Тихонов
Ключові слова: перга; гранули; фізико-хімічні дослідження; фармакотехнологічні 
дослідження
Проаналізовані сучасні літературні дані. Аргументований вибір субстанції в якості основної 
діючої речовини для приготування лікарського імуномодулюючого препарату у формі гранул. 
Проведено вивчення фізико-хімічних і фармакотехнологічних властивостей гранул з пергою. 
За методикою ДФУ проведені експериментальні дослідження з вивчення плинності, величи-
ни кута природного укосу, насипного об’єму до і після усадки, безпосередньо здатності до 
усадки, вологопоглинання та вологовмісту перги гранульованої і перги звичайної. Вивчена 
залежність вологопоглинання зразків препарату у формі гранул від часу, а також розпад 
досліджуваних зразків препарату імуномодулюючої дії на основі гранул перги. За допомогою 
комбінації діючих речовин були максимально поліпшені показники плинності, що дуже необхід-
но для подальшої розробки препарату. Показано, як впливають допоміжні речовини і спосіб 
гранулювання на технологічні властивості та якість препарату. Вивчено та експеримен-
тально доведено перевагу перги гранульованої над пергою звичайною за всіма фізико-хіміч-
ними показниками та технологічними властивостями. Проаналізовані та відібрані опти-
мальні склади для отримання імуномодулюючого засобу. Отримані та вивчені зразки гранул 
з пергою. За допомогою проведення фізико-хімічних і фармакотехнологічних досліджень на-
уково доведений вибір одного зразка та складу лікарського препарату у формі гранул для 
використання в якості імуномодулюючого засобу.

РАЗРАБОТКА СОСТАВА ЛЕКАРСТВЕННОГО ИММУНОМОДУЛИРУЮЩЕГО СРЕДСТВА  
В ФОРМЕ ГРАНУЛ НА ОСНОВЕ ПЕРГИ
Б.Т.Кудрик, А.И.Тихонов
Ключевые слова: перга; гранулы; физико-химические исследования; 
фармакотехнологические исследования
Проанализированы современные литературные данные. Аргументирован выбор субстан-
ции в качестве основного действующего вещества для приготовления лекарственного им-
муномодулирующего препарата в форме гранул. Проведено изучение физико-химических и 
фармакотехнологических свойств гранул с пергой. По методике ДФУ проведены экспери-
ментальные исследования по изучению течения, величины угла природного укоса, насып-
ного объема до и после усадки, непосредственно способности к усадке, влагопоглощения и 
влагосодержания перги гранулированной и перги обычной. Изучена зависимость влагопо-
глощения образцов препарата в форме гранул от времени, а также распад исследуемых 
образцов препарата иммуномодулирующего действия на основе гранул перги. С помощью 
комбинации действующих веществ максимально улучшены показатели течения, что очень 
сильно необходимо для дальнейшей разработки препарата. Показано, как влияют вспомо-
гательные вещества и способ гранулирования на технологические свойства и качество 
препарата. Изучено и экспериментально доказано превосходство перги гранулированной  
над обычной по всем физико-химическим показателям и технологическим свойствам. Про- 
анализированы и отобраны оптимальные составы для получения иммуномодулирующего 
средства. Получены и изучены образцы гранул с пергой. С помощью проведения физико-хи-
мических и фармакотехнологических исследований научно доказан выбор одного образца и 
состава лекарственного препарата в форме гранул для использования в качестве иммуно-
модулирующего средства.


