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JUSTIFICATION OF COMPOSITION AND TECHNOLOGY 
OF GRANULES WITH SUNFLOWER PROTEIN AND PLANT 
POLYEXTRACT

In this article selections on the dosage form and on development of the technology of immunomodulating and 

antitussive action preparation are made. As objects of research were chosen the natural compounds: polyextract 

of antitussive action and sunflower plant protein. As a rational pharmaceutical form we have selected granules. 

It has been found at the obtained granulate research in accordance with methods of SPhU, that on technological 

descriptions the granulate has all the necessary technological characteristics to ensure smooth operation of a dosing 

machine. During the execution of work a technology of granulate obtaining from sunflower protein and polyextract 

has been developed, a dosage form for anti-cough and immunomodulating action preparation has been selected, a 

technology of tea granules with sunflower plant protein and polyextract of antitussive action has been developed.
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INTRODUCTION
In recent years, Ukraine is experiencing a rapid growth 

in the rate of respiratory diseases among the population, 

which is primarily associated with weakened immune 

systems. One of the major ways to maintain the normal 

functioning of the human immune system in conditions 

of immune stress is the use of immunomodulators.

However, considering that this group of diseases is 

accompanied by in!lammation of the mucous membra-

nes of the upper respiratory tract which is clinically mani-

fested in swelling of goblet cells, painful stimulation and 

re!lex emergence of dry cough as the treatment it is ad-

visable to use drugs of antitussive action.

Thus, the problem of creating the medicinal product 

of combined action (immunomodulating and antitussive) 

is important for practical pharmacy.

Objective: dosage form selection and development 

of technology of immunomodulating and antitussive ac-

tion drug.

MATERIALS AND METHODS
As material were selected the natural compounds 

polyextract of antitussive action [1] (polyextract deve-

loped and prepared at the NUPh under the supervision 

of Prof. Gladukh E. V.) and sun!lower vegetable protein 

as a diluent that exhibits immunomodulatory proper-

ties [7] (vegetable sun!lower protein was prepared at 

the Institute of biology, Kharkiv National Karazin Uni-

versity, under supervision of prof. Bozhkov A. I.).

When performing the experiment the following 

technological methods of granulate research according 

to SPU [2-5] were used: determination of granulomet-

ric composition (SPU 1.2, Section 9.2.38), the de!inition 

of parameters of !luidity and angle of repose (SPU 1.3, 

Section 9.2.36) bulk volume and bulk density (SPU 1.3, 

Section 2.9.34).

RESULTS AND DISCUSSION
As a rational dosage form (DF) granules were cho-

sen, due to the relative simplicity of the technological 

process comparing to other solid DF; minimum num-

ber of excipients; as a result of the granules dissolution 

solution or suspension with a pleasant taste is formed, 

which is allowing use in pediatric practice [8].

Upon receipt of the granules used sun!lower vege-

table protein powder as a component of the immuno-

stimulatory effect and polyextract as a moisturizer and a 

component of antitussive action. 

The granulate was prepared by wet granulation. The 

ratio of polyextract and protein was 1.2:1, respectively. 

This proportion is due to the fact that at bigger amount 

of liquid ingredient the mass loses its structure and is 

beginning to spread. 

Fig. 1 shows a photograph of obtained granules.

As seen in Fig. 1, the resulting granules are suf!ici-

ently uniform in geometric size granules have a rounded, 

symmetrical shape, which should provide subsequently 

necessary level of !luidity.

When dissolved in water granules forme suspension.

Results of these studies are presented in Tab. 1-3 and 

in Fig. 2.© Manscy O. A., 2014
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Determination of granulometric composition of 
granules

Results of determination of granulometric compo-

sition of granules are shown in Tab. 1.

As seen from the data presented in Tab. 1, about 

77.47 % takes fraction with particle size of 100 microns. 

For granules of size 90 microns or less observed un-

satisfactory �luidity degree (> 17 s/100 g).

Therefore for further studies used 100 micron frac-

tion of granules.

Determination of granules yluidity 
Results of granules �luidity determination are shown 

in Tab. 2.

As seen from the data presented in Tab. 2, the gra-

nulate has suf�icient �luidity – 3.47 s/100 g, which al-

lowed to avoid additional excipients.

The angle of repose was 18, which also indirectly 

indicates an adequate level of granules �luidity.

Determination of the bulk volume of the granulate 
Results of determination of bulk volume of a before 

and after tapping, ability to settling are given in Tab. 3.

As seen from the data presented in Tab. 3, granules 

show virtually no ability to settling (difference between 

V10 and V500 is 0,5 ml). At the further experiment bulk, 

volume amounted to 33 ml and remained unchanged.

As a result of calculating the bulk density value equals 

0.833 g/ml; density value after tapping is 0.909 g/ml. Thus 

the granulate ensures stable operation of a dispensing 

machine.

Determination of residual moisture of the granules
The resulting granules were tested for residual hu-

midity at hygrometer Sartorius MA 150 ( Germany). The 

level of residual moisture was 19.13 %.

Fig. 1. Photo of granules with polyextract.

Table 1

RESULTS OF DETERMINATION OF 
GRANULOMETRIC COMPOSITION

Index
Particle size, µm

100 µm 90 µm 80 µm 71 µm 0,063 mm

Weight, g 21,950 2,210 1,275 0,860 1,100

% 77,47 7,80 4,50 3,03 3,80

Table 2

RESULTS OF FLUIDITY DETERMINATION

Weight of 

granules, g

Fluidity, sec/100 g Average 

value1 test 2 test 3 test

100,00 3,89 4,01 2,52 3,47

Table 3 

RESULTS OF DETERMINATION OF BULK VOLUME

Sample 

substance

V0, 

ml

V10, 

ml

V500, 

ml

V1250, 

ml

V2500, 

ml

Ability to 

settling

Granules 36 35,5 35 33 − 0,5
Fig. 2. Derivatograms of samples 1 and 2 

(comments in text).
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Choosing the granules yinal drying temperature 
mode 

When selecting the mode of the granulate drying pro-

ceeded from the properties of sun�lower protein polyex-

tract and derivatographic research. Data of Fig. 2 shows 

derivatograms for granulate consisting of sun�lower pro-

tein and polyextract (sample 1) and sun�lower protein 

(sample 2), respectively. For polyextract making deriva-

togram was impractical because at temperatures above 

100 °C it boils.

Based on data from Fig. 2, it can be noted that the 

sample 1 at a temperature of up to 40 °C is stable, no 

changes observed; when heated to 100 °C water evapo-

ration occurs 4 %, sample is energetically stable; when 

heated to 250 °C mass loss is 12 %, the sample is stable; 

with increasing temperature to 400 and 430 °C there is 

an intensive decomposition and burning of the sample 

(polyextract burnout), respectively.

Sample 2 is stable with increasing temperature up 

to 430 °C, then there is its destruction.

The resulting granulate dried at 60 °C for 5 hours; 

after cooling measured the �inal moisture level, which 

was 0.3 %, which meets the requirements to ensure the 

smooth operation of a �illing machine.

Thus, using this technology of granules there is no 

physical or chemical destruction of granules with sun-

�lower protein and polyextract.

Determination of granules’ hygroscopicity 

With the purpose of rational choice of primary pa-

ckaging it is necessary to know the level of the granules’ 

hygroscopicity.

To determine this parameter, conducted an experi-

ment: took 1 g of granules and placed them in a desicca-

tor in which the humidity was 100 %.

Hygroscopicity was determined by the formula:

where: Wi – humidity, %; 

mi – �inal weight, g; 

mн – initial weight, g; 

0,3 – initial moisture content, %.

As a result of calculation the final humidity level 

amounted 0.3%. Thus the granulate is not hygroscopic.

As the primary packaging for granules can be cho-

sen multidose polymeric containers [8].

The therapeutic dose of sun�lower protein is 0.14 grams 

per adult weighing 70 kg [6]. Then, given the bulk den-

sity appropriate volume of granules per dose is 0.17 ml, 

which is measured using a measuring spoon. 

On the basis of the Scienti�ic Research Institute of 

Biology of Kharkiv National Karazin University. under 

the supervision of prof. Bozhkov A. I. planned further 

pharmacological studies of sun�lower protein and po-

lyextract granules on animals.

CONCLUSIONS
1. Technology to produce granules with sunflower pro-

tein and vegetable polyextract by wet granulation 

has been developed. 

2. Dosage form for the drug of antitussive and immu-

nomodulatory action in the form of pellets has been 

chosen. 

3. Obtained granules possess all the necessary tech-

nological characteristics to ensure smooth opera-

tion of a dosing machine.
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УДК 615.233:615.453.87:615.322:612.017.1
А. А. Манский 
ОБОСНОВАНИЕ СОСТАВА И ТЕХНОЛОГИИ ГРАНУЛ С БЕЛКОМ ПОДСОЛНЕЧНИКА И РАСТИТЕЛЬНЫМ 
ПОЛИЭКСТРАКТОМ

В данной работе обоснован выбор лекарственной формы и разработана технология препа-

рата иммуномодулирующего и противокашлевого действия. В качестве объектов исследова-

ния выступали природные соединения: полиэкстракт противокашлевого действия и расти-

тельный белок подсолнуха. Как рациональная лекарственная форма были выбраны гранулы. 

Установлено, что гранулят обладает необходимыми технологическими характеристиками 

для обеспечения бесперебойной работы дозирующего автомата.

Ключевые слова: иммунитет; кашель; экстракты; растительный протеин; особенности тех-

нологии; гранулы 

УДК 615.233:615.453.87:615.322:612.017.1
О. А. Манський 
ОБГРУНТУВАННЯ СКЛАДУ ТА ТЕХНОЛОГІЇ ГРАНУЛ З БІЛКОМ СОНЯШНИКА ТА РОСЛИННИМ 
ПОЛІЕКСТРАКТОМ

В даній роботі обгрунтовано вибір лікарської форми та розроблена технологія препарату іму-

ностимулюючої та протикашлевої дії. В якості об’єктів дослідження вибрані природні сполу-

ки: поліекстракт протикашлевої дії і рослинний білок соняшника. Як раціональна лікарська 

форма були обрані гранули. Встановлено, що отриманий гранулят володіє необхідними тех-

нологічними характеристиками для забезпечення безперебійної роботи дозуючого автомата.

Ключові слова: імунітет; кашель; екстракти; рослинний протеїн; особливості технології; 

гранули
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