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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 (A, C, P, E, 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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Table 1

Physico-chemical and pharmacotechnological

properties of active substances

Values
The name of the indicator bee bread %ranulated
ee bread
Fluidity, g/s infinite 1.98+0.03
Angle of repose, degrees absent 36.04+0.9
Bulk volume, (V,), ml 175.20+£2.80|175.45+4.80
Settled volume, (V,,), ml 169.64+2.80|168.05+2.30
Settled volume, (Vy,,), ml 143.30+3.30{158.32+2.56
Settled volume, (V,,5,), ml 139.15+4.22|157.34+1.81
Settling qualities, (V,,-Vs,), ml | 29.73£2.83 | 11.65+1.41
Bulk density, (m/V,), g/ml 0.53+0.01 | 0.58+0.01
Tapped density, (m/V,,s,), g/ml | 0.71+0.01 | 0.64+0.01
xf'ﬁzur:iaz%icc”r%'O” N 100% | 3154035 | 14.58+1.10
Moisture content, % 19.15+1.10 | 4.25+0.21

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

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 545P-AK-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°C, 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 VT-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 2

Physico-chemical 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, (V,), ml 287.03+4.07 278.04+9.48 276.88+2.57
Settled volume, (V,,), ml 281.24+£3.91 270.18+3.36 268.28+2.85
Settled volume, (V,,,), ml 262.08+4.64 257.16+5.23 248.40+£1.98
Settled volume, (V,,.,), ml 257.55+3.35 248.38+2.36 240.14+2.98
Settling qualities, (V,,-V.,,), ml 18.53+0.85 13.72+1.14 19.58+0.65
Bulk density, (m/V,), g/ml 0.34+0.01 0.36+0.01 0.36+0.01
Tapped density, (m/V,,), 9/ml 0.39+0.01 0.40+0.01 0.40+0.01
Moisture absorption in 100% rel. hum., 20°C, % 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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Fig. 1. Dependence of moisture absorption of the drug samples in
the form of granules on time.

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 K 29/32 al-
cohol solution (composition 1), Plasdone K 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

Samples of the drug 3

Fig. 2. Disintegration of the test samples of the drug with the
immunomodulatory action in the form of granules.

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 K 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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PO3POBKA CKIAQY NIKAPCbKOIo IMYHOMOAYINIOKYOIro 3ACOBY Y ®OPMI F'PAHYIN

HA OCHOBI NEPI'n

B.T.Kydpuk, O.l.TuxoHos

Knroyoei cnoea: nepea; epaHynu; i3uKo-xiMidHi OOCIOXKEHHST;, hapMaKomMexHOMo2iyHi
00CidOKeHHSs

lpoaHanizosaHi cy4yacHi nimepamypHi 0aHi. ApaymeHmosaHul 8ubip cybcmaHuii 8 SKocmi OCHOBHOI
Oito40i peqosuHU Or1s1 Ipu2omyeaHHs JlikapcbKo20 iMyHOMOOYIIHO4Y020 fpernapamy y popMi epaHyrl.
[NposedeHo 8UBYEHHST YI3UKO-XIMIYHUX | ghapMaKkomexHOooaivHUX ernacmugocmel epaHys 3 Mepaoro.
3a memodukoro A®Y nposedeHi ekcriepumeHmarbHi 0CIOXEeHHS 3 8UBYEHHS MIUHHOCMI, 8e/uYu-
HU Kyma npupodHO20 yKOCy, HacurHo20 ob6’emy 0o i nicns ycadku, 6esnocepedHbo 30amHocmi 0o
ycalKu, 8051020M02/1UHaHHS ma 80/10208MiCmMy repau epaHynb08aHoI i nepeu 3suyaliHoi. BusyeHa
3arnexHicmpb 8051020M02/1UHaHHS 3pa3kKie npenapamy y ¢hopmi epaHy 8id Yacy, a makox po3nad
docnidxysaHux 3paskie npenapamy iMmyHoMoOysow4oi Oif Ha OCHO8I epaHyrn nepau. 3a AornoMoz0to
KomMbiHauii Giro4ux pevyosuH byriu MakcuMasibHO MOIMUWeEHI MOKa3HUKU MITUHHOCMI, W0 OyXxe Heobxio-
HO 0r1s nodanbwoi po3pobku npenapamy. [Noka3aHo, 5K ennuearoms OONOMiKHI Ppeqdo8UHU i criocib
2paHyneaHHs Ha MexHO02ivHIi enacmueocmi ma sikicmbs ripenapamy. BugyeHO ma ekcriepumeH-
marbHO 0o8edeHO repesgazy nepau epaHyrnbosaHoi Had repaor 38u4valiHOK 3a 8ciMa (hi3UKO-XiMid-
HUMU roKa3HUKaMu ma mexHoso2idyHuUMu eracmusocmsiMu. [poaHarnizoeaHi ma eidibpaHi onmu-
MarbHi ckradu 0rsi ompuMaHHs1 iMyHOMOOY 04020 3acoby. OmpumMaHi ma eusyeHi 3pasku 2paHysi
3 nepaoto. 3a 00NoMOo20K rPOBeOeHHST I3UKO-XIMIYHUX | ¢hapMakomexHono2iyHuUx O0CiOKeHb Ha-
ykogo dogedeHull subip 00HO20 3paska ma cknady nikapCbKo20 npenapamy y chopmMi epaHyn Ons
8UKOPUCMaHHS 8 IKOCMI iMyHOMOOYITHOHY020 3acoby.

PA3PABOTKA COCTABA JIEKAPCTBEHHOIO MMMYHOMO[LYJTMPYIKOLLEIO CPELOCTBA

B ®OPME 'PAHYI1 HA OCHOBE NMNEPI'U

B.T.Kyodpuk, A.U.TuxoHoe

Knroueenle cnioga: nepea; 2paHyribl; (hU3UKO-XUMUYECKUE UCCIe008aHUS;
ghapmakomexHornoau4yeckue uccriedosaHusi

lNpoaHanusuposaHbl COBPEMEHHbIE TumepamypHbie daHHbIe. ApayMeHmuposaH 8b160p cybcmaH-
uuu 8 Ka4ecmee 0CHOBHO20 Oelicmayrowie20 seujecmeaa 01151 IPU20MOoBIeHUs JIEKapCMBEeHHO20 UM-
MyHoMOOynupytowez0 npenapama 8 gpopme epaHyrn. [IpogedeHo usydeHuUe hu3uKO-XUMUYECKUX U
ghapmakomexHooau4eckux ceolicma epaHyr ¢ nepaol. 1o memoduke @Y nposedeHbl aKkcrnepu-
MeHmarsbHble uccrnedo8aHus Mo U3yHeHUK MeYeHUsl, 8eIUYUHbI yera npupoOHO20 yKoca, Hachlr-
Hoeo obbema Ao u nocrie ycadku, HernocpedcmeeHHO criocobHocmu K ycalke, 8/1a20roe/ioWeHust u
grnazocodepxaHusi repau 2paHynuposaHHoOU U repau 0bbI4HOU. M3ydyeHa 3agucuMocmb 6/1a2orno-
arnoweHusi obpa3syos ripenapama 8 hopme epaHysi om 8peMeHU, a makxe pacrnad uccriedyembix
obpasyos npenapama UMMyHOMOOyrnupyrou,eeo delicmeusi Ha ocHose epaHyrn rnepau. C noMouwbo
KomMbuHayuu delicmeyrowux 8ewecms MakCuMarsbHO YrlyHUeHbl noKkas3ameru meYyeHusl, Yimo O4YeHb
CuribHO Heobxodumo 0nis OanbHelwel pa3pabomku npernapama. [Toka3aHo, KaK e/usiom 8crioMo-
eamernbHble geujecmea u crnocob epaHynupo8aHusi Ha MexHoIo2u4YecKue ceolicmea U Kadecmeo
npenapama. VIayyeHo u skcrepumeHmarnbsHO O0Ka3aHO rpesocxo0cmeo nepau epaHynupo8aHHoOU
Had 06bI4HOU 10 8CeM (hU3UKO-XUMUYECKUM oKasamesisiM U mexHonoaudeckum ceoticmeam. [1po-
aHasnu3uposaHbl U 0mobpaHbl onmuMarbHble cocmasbl 0715 MoyYeHUsT UMMYHOMOOYIUPYOWe2o
cpedcmea. lNonyyeHbl U udyyeHbl 0bpasubl epaHysn ¢ nepaol. C MoMowbr MposedeHust hu3UKO-Xu-
MUYECKUX U ghapMaKOmexHOI02u4ecKux uccriedosaHull Hay4HO doka3aH ebibop 00HO20 obpa3ua u
cocmaea fiekapcmeeHHOo20 rpernapama 8 popme epaHyi 07151 UCMOIb308aHUS 8 Ka4ecmee UMMYHO-
modynupyroujezo cpedcmaa.



