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The physical, physicochemical and pharmacotechnological properties of active pharmaceutical ingre-
dients and their mixtures with the excipients of “Api-lmmuno-Vit” capsules with the immunomodula-
tory action based on bee bread and powdered honey have been studied. The results of the analysis
of the resulting masses for encapsulation of the mixtures with active substances indicate the ne-
cessity of introduction of antifriction substances and humidity regulators into the composition of the
drug being developed and allow determining the rational composition and the quantitative content of
excipients. By the pharmacotechnological studies conducted the expediency of obtaining granules
by the wet granulation method of the mass for encapsulation using the alcohol-water mixture in the
concentration of 80% as a moisturizer has been determined.

When developing the rational composition of a drug
in the form of capsules it is important to substantiate
scientifically the choice of active pharmaceutical ingre-
dients (API) and excipients, which presence can affect
the therapeutic efficacy. Taking into account the litera-
ture data and our own experimental studies the new do-
mestic standardized substances of apiculture products —
bee bread and powdered honey (PH) have been selec-
ted as active ingredients in the composition of the drug
“Api-Immuno-Vit” with the immunomodulatory action.
Thanks to the presence of significant amounts of bio-
logically active substances (BAS) in their composition
bee bread and PH exhibit a wide range of the pharma-
cological activity, in particular the immunomodulatory
action [3, 5, 6, 7].

The pharmacological studies at the premises of Central
Research laboratory of the NPhU under the supervision
of Doctor of Medicine, professor S.Yu.Shtrygol” have
determined the single therapeutic doses of API included
to the composition of “Api-Immuno-Vit” capsules, and
they are from 0.1 to 0.5 g for bee bread and from 0.05
to 0.2 g — for powdered honey, respectively.

The previous studies also determined the safety pro-
file of the substances under research in accordance with
the requirements of the national and interstate standards,

as well as the content of toxic elements, pesticides, ra-
dionuclides and antibiotics in the experimental samples
was found. The results are given in Report 1 [4].

The aim of this work was to develop the composition
and technology of “Api-Immuno-Vit” capsules, to study
the physical, physicochemical and pharmacotechnologi-
cal properties of the mixtures of API with excipients.

Materials and Methods

Crystallographic analysis of bee bread and powde-
red honey was carried out by the method of scanning
electron microscopy using a “Sigeta Forward 10-500X
5.0MPX LCD” digital microscope produced by “Sigeta”
company (Ukraine) according to the requirements of the
State Pharmacopoeia of Ukraine (SPhU) [1]. For studies
the fractions of API previously sieved through a 0.25 mm
sieve size were chosen (Fig. 1, 2).

The physical, physicochemical and pharmacotech-
nological properties of bee bread and powdered honey,
their mixture (in the ratio of 1:3), as well as of granules
of the mixture of API with excipients, were determined
according to the methods of the SPhU (Tab. 1-3) [1].

The bulk volume, settling qualities, bulk density and
tapped density were determined using a 545P-AK-3 device
for powder vibratory compacting manufactured by the
Mariupol Plant of Technological Equipment (Ukraine).
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Fig. 1. Crystals of bee bread (500 times magnification).
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Fig. 2. Crystals of powdered honey (500 times magnification).

Table 1

The physical, physicochemical and pharmacotechnological properties of bee bread
and powdered honey and their mixture

The mixture of bee bread

Indicator Bee bread Powdered honey and powdered honey (1:3)

Fluidity, g/s 1.86+0.33 3.49+0.23 3.29+0.05

Angle of repose, degrees 38-39 32-33 27-28

Bulk volume, (V,), ml 173.55+1.66 122.32+1.12 187.62+2.8
Settled volume, (V,,), ml 155.29+0.98 114.45+0.74 181.72+1.42
Settled volume, (V,,), ml 142.69+3.31 104.70+0.4 174.47+0.43
Settled volume, (V,,5,), ml 130.63+0.95 94.40+1.13 170.57+0.38
Settling qualities, (V,,-Vs,,), ml 12.60+1.05 9.69+0.78 7.25+0.87

Bulk density, (m/V,), g/ml 0.58+0.04 0.81+0.56 0.53+0.46

Tapped density, (m/V,,5,), 9/ ml 0.77+0.05 1.05+0.69 0.58+0.32
Moisture content, % 12.65+0.84 20714 0.38+0.04
'P\‘Alj’rﬁ_t,‘gseoac'f’ﬁ/frpt'on in 100%, rel. 5134137 13.34+1.8 17.02+2.7
Note: n =5; P =0.95.

Table 2

The physical, physicochemical and pharmacotechnological properties of mixtures of bee bread
and powdered honey with excipients

Composition 1 Composition 2 Composition 3
Indicator The mixture of APl with | The mixture of APl with | 11é mixture of APl with
sorbitol and aerosil mannitol and aerosil starch and magnesium
carbonate
Fluidity, g/s 2.69+0.03 3.91+0.04 3.29+0.04
Angle of repose, degrees 29-30 26-27 27-28
Bulk volume, (V,), ml 184.24+1.9 176.46+2.4 179.37£2.3
Settled volume, (V,,), ml 176.04+1.21 171.08+1.11 174.87+1.13
Settled volume, (V,,), ml 168.14+0.57 162.57+0.74 165.12+0.34
Settled volume, (V,,5,), ml 161.45+0.41 154.56+0.56 159.23+0.32
Settling qualities, (V,,-Vs,,), ml 7.940.63 8.51+0.74 9.75+£0.42
Bulk density, (m/V,), g/ml 0.54+0.12 0.56+0.61 0.56+0.41
Tapped density, (m/V,,s,), 9/ml 0.62+0.49 0.66+0.46 0.55+0.46
Moisture content, % 0.35£0.05 0.29+0.03 0.34£0.02
aﬂlfr'rff‘ggoac'f’;frpt'°“ in 100%, rel. 14.02+1.7 9.02+2.3 11.02+1.9

Note:n=5;P =0.95.
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Fig. 3. The dependence of moisture absorption of the mixture for encapsulation on the amount of the aerosil content.
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Fig. 4. The dependence of fluidity of the mixture of bee bread and the substance of powdered honey on the moisture content.

When determining the indicator of moisture absorp-
tion the mixture of active substances was transferred into
the weighing bottles with the diameter of 29+0.5 mm
and the height of 35 mm previously weighed, the mois-
turizer was added to it; then the mixture was placed in
a desiccator with the diameter of 140 mm. The test was
carried out under the following conditions: the ambient
temperature — 18-20°C, the air humidity — 100% (cre-
ated using purified water). The moisture content in the
samples of the drug being developed was determined
using BT-500 torsion scales according to the method of
the SPhU (art. 2.9.36) [1] (Fig. 3).

Due to the fact that with increase of moisture ab-
sorption the fluidity of the mixture of bee bread and
powdered honey decreased, and its encapsulation beca-
me impossible (Fig. 4) the pharmaceutically accepted
excipients in different combinations were introduced to
the mixture of API, as well as their ability to moisture
absorption was studied (Fig. 5).

Since introduction of excipients almost had no ef-
fect on improvement of the fluidity indicators of the
samples under study and made impossible their further

Table 3

The physical, physicochemical
and pharmacotechnological properties of granules
in the mixture bee bread and powdered honey
with mannitol (4.5%) and aerosil (4.5%)

The name of the indicator Value
Fluidity, g/s (s/100 g) 8.32+0.13
Angle of repose, degrees 28.2+0.8
Bulk volume, (V,), ml 190.54+1.9
Settled volume, (V,,), ml 176.27+1.44
Settled volume, (V,,), ml 169.58+0.71
Settled volume, (V,,5,), ml 167.43+0.74
Settling qualities, (V,,-Vs,,), ml 6.69+0.47
Bulk density, (m/V,), g/ml 0.52+0.21
Tapped density, (m/V,,,), g/ml 0.60+0.33
Moisture content, % 0.69+0.09

- — .
lr\gﬁlﬁ'fjur;eqzazt,);grr(;’glon in 100%, 087+1.7

Note:n=5;P =0.95.
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Fig. 5. The dependence of moisture absorption of the mixture for encapsulation on the content
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Fig. 6. The dependence of moisture absorption of the mixture for encapsulation on the amount of the mannitol content.

encapsulation, it was proposed to perform wet granu-
lation of the mixtures of the experimental samples to
obtain granules. The alcohol-water mixture in the con-
centration of 80% was used as a moisturizer.

To improve the fluidity of active substances the studies
of granulated masses of the mixtures of API for the drug un-
der research were carried out with the subsequent addition of
antifriction excipients — aerosil and magnesium carbonate,
as well as fillers — mannitol, pregelatinised starch and sorbi-
tol (Tab. 2, Compositions 1-3) [2]. The angle of repose was
also measured using the protractor in the samples studied.

Further the optimal concentration of mannitol was
determined experimentally in order to introduce it into
the composition of the mixture API depending on its
ability to moisture absorption (Fig. 6).

To improve the fluidity of the mixture of bee bread
and powdered honey the samples of API were prepa-
red with addition of such excipients as pregelatinised
starch, lactose monohydrate, aerosil (Fig. 7).

At the last stage of our research the studies of physi-
cal, physicochemical and pharmacotechnological proper-
ties of the granules obtained with bee bread, powdered
honey and the mixture of excipients, in particular with
aerosil and mannitol, were carried out (Tab. 3).

Results and Discussion

The data of crystallographic analysis of bee bread
and powdered honey (Fig. 1, 2) indicate that the experi-
mental samples are polydisperse powders with particles
of an isodiametric shape as formless lumps and their frag-
ments with a smooth and stiff-haired surface and the size
of the dominant fraction up to 300 um.

In this regard, it can be concluded that the fractions
of powders under study must have the optimum value
of fluidity due to the isodiametric shape of their particles.

The results of studying physical, physicochemical
and pharmacotechnological properties of bee bread and
powdered honey (Tab. 1) indicate that the substance of
PH has better fluidity in relation to bee bread, and it is
confirmed by the difference in the values of the angles
of repose of the experimental samples of API. It should
be also noted the presence of high moisture sorption
properties for both of the substances studied, moreover,
PH has a higher ability to absorb moisture, i.e. it is re-
ferred to hygroscopic substances. The difference bet-
ween the bulk volume and settled volume indicates the
ability of the powder to adhesion of particles and lump
formation, and it may have a negative effect on the
manufacturing process of granules for their further en-
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Fig. 7. The dependence of fluidity of the mixture of bee bread and powdered honey on the type and content of the excipients.

capsulation, in particular on homogeneity of mixing and
uniformity of dosing. It was considered in our further
studies.

The values of these indicators of the mixture of bee
bread and powdered honey differ significantly from the
results obtained in the study of the active ingredients
separately as monocomponents. The unsatisfactory values
of fluidity of the mixture of API for further encapsula-
tion on industrial equipment were found since this in-
dicator, as known, should be not more than 25 s/100 g
[1,2,8].

When mixing API their ability to moisture absorp-
tion also increases, and it is an undesirable factor in the
manufacture of capsules since the increase in moisture
absorption leads to a significant decrease in the indicator
of fluidity of the mixture for encapsulation. As a con-
sequence, it reduces the accuracy of dosing, uniformity
of distribution of active substances and may adversely
affect the stability of the medicinal product during its
storage (Fig. 4, 5).

The results of studying the granulated mixtures of
API with antifriction substances and fillers (Tab. 2) in-
dicate that the sample of Composition 2, which includes
aerosil, differs from Compositions 1 and 3 by the value of
fluidity and settling qualities, as well as reveals a higher
ability to moisture absorption and reduces the moisture
content, which should positively affect the shelf life
and the storage conditions the drug being developed.

The study of the dependence of moisture absorption
of the mixture for encapsulation on the quantitative con-
tent of aerosil (Fig. 3) and mannitol (Fig. 6) has shown
that these excipients greatly reduce moisture absorption
of the mixture in the process of granulation already in
the amount of 2%, and further increase of their concen-
tration up to 4.5% leads to a more efficient moisture

content and decrease of moisture absorption. This al-
lows making a conclusion that the combined introduc-
tion of aerosil and mannitol greatly improves the fluidity
of the mixture of API in the process of granulation with
its further encapsulation.

The results of determination of the fluidity of masses
for encapsulation with the content of different excipients
(Fig. 7) indicate that addition of the mixture of aero-
sil and mannitol in the concentrations of 4.5% each to
the composition of granules is the most rational. A fur-
ther increase in the quantity of excipients is inexpedi-
ent since the pharmacotechnological characteristics of
masses for encapsulation of the drug under study are
not improved.

Analysis of the test results (Tab. 3) suggests that intro-
duction of excipients, in particular aerosil and manni-
tol, in the concentrations of 4.5% improves fluidity and
reduces the moisture content of the granulated masses.
The data obtained allowed to choose rationally their com-
position and concentration, and, as a result, to prepare
the mixture for encapsulation with acceptable moisture-
absorbing properties. Therefore, it has been found that
adding these excipients is expedient for obtaining high
quality granules and allows conducting their encapsula-
tion while preparing and manufacturing capsules both
in pharmacy and industrial conditions.

Therefore, based on the physical, physicochemical
and pharmacotechnological studies conducted the quan-
titative content of the mixtures of API and excipients
has been determined, and the rational composition of
“Api-Immuno-Vit” capsules with the immunomodula-
tory action has been substantiated. The expediency of
obtaining masses for encapsulation with pre-granula-
tion and the use of the alcohol-water mixture in the con-
centration of 80% as a moisturizer to produce granules
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with their subsequent powdering with aerosil has been
determined.

CONCLUSIONS

1. The physical, physicochemical and pharmacotech-
nological properties of active pharmaceutical ingredients (bee
bread and powdered honey) and their mixtures with the excipi-
ents of “Api-Immuno-Vit” capsules have been studied.

2. The expediency of obtaining granules by the wet
granulation method of the mass for encapsulation using

the alcohol-water mixture in the concentration of 80%
as a moisturizer has been determined.

3. The results of the analysis of the resulting masses
for encapsulation of the mixtures with active substances
indicate the necessity of introduction of antifriction subs-
tances and humidity regulators, in particular aerosil and
mannitol, into the composition of the drug being develo-
ped, and allow determining the rational composition and
the quantitative content of API and excipients.
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PO3POEBKA CKNALY TA TEXHONOTI KANCYNIbOBAHOIO NIKAPCbKOIO NMPEMNAPATY
HA OCHOBI NMEPI TA MELLY MOPOLLUKONMOAIBHOIO. NMoBioomneHHs 2. locnipXeHHA
chapmMaKkoTeXHONOriYHUX BIIACTMBOCTEN CyMillen aKTUBHUX dapmMaLeBTUYHUX iHFpedieHTIB
3 AONOMDKXHUMM pevyoBMHaMu Kancyn «Ani-ImyHo-Bit»

B.T.Kydpuk, O.l.TuxoHos, O.C.lUnu4ak

Knroyosi crnioea: nepeaa; med nopowkornodibHul; O0MOMIKHI pe4O8UHU; (hapMaKomexHOM02iYHi
8urnpobysaHHsi; kancynu «Ani-IMyHo-Bim»y; imyHomodyrntoroda Oisi

[MposedeHo s8uUBYEHHST QYI3UYHUX, (DI3UKO-XIMIYHUX ma ¢hapMaKOmMexHOI02iYHUX enacmueocmel ak-
mueHUX hapmauesmuyHUX iHepedieHmie ma ix cymiwel 3 OMOMIKHUMU pedosuHamu Karcyn «Ari-
ImyHO-Bim» imyHoMoQyrntoro4oi dii Ha ocHoei nepau ma medy nopowkonodibHoeo. Pe3ynibmamu aHa-
ni3y odepxkaHux mac 0nsi KaricyrirogaHHs cymiwel Oirodux cybecmaHuit cgiddamb rpo HeobxiOHicmb
88edeHHs1 00 cKrady po3pobrieaHO20 flikapCbKO20 3acoby aHMUPUKUIUHUX Pe4YOo8UH i 8oriozopeay-
Jn1Amopie ma 00380/151H0Mb 8CMaHO8UMU pauioHaibHUl cknad i KinnbKiCHUU emicm OOMOMKHUX pedo-
8UH. 3a 0ornomozoro rnposedeHUX ¢hapMaKomMexHO102iYHUX O0CiOXKeHb 8cmaHoeieHa OoUiNbHICMb
o0eprxaHHS 807102UX epaHys1 MemodoM 80/102020 epaHyro8aHHsI Macu Orisi iHKarcynoe8aHHs 3 8u-
KOpUCMaHHSAIM 51K 380710XKy8aJya criupmo-800HOI cymiwi y KoHueHmpau,ii 80%.

PA3PABOTKA COCTABA U TEXHONOInMn KANCYIMPOBAHHOIO NEKAPCTBEHHOI'O
MPENAPATA HA OCHOBE NEPI' U MEOA NOPOLLUKOOBPA3HOIO. CoobLieHue 2. UccnegoBaHue
drapmMakoTEeXHONOrM4YEeCKUX CBOMCTB CMeCcel aKTUBHbIX papmMaLleBTUYECKUX UHIPeaAUEHTOB

C BcrioMoraTesnbHbIMMY BewwecTBamu kancyn «Anu-MMmyHo-BuT»

B.T.Kydpuk, A.U.TuxoHos, O.C.LlUnuyak

Knroyeenblie cniosa: nepza; Med nopouwkoobpasHblli; crioMo2ameribHble 8eu,ecmeaa;
hapmakomexHornoaudeckue UcnbimaHusi; Kancynbl «Anu-ViMmmyHo-Bumy, umMmyHOMOOynupyrouee

Odeticmesue

lposedeHo u3yydeHuUe hu3uHECKUX, (hU3UKO-XUMUYECKUX U (hapMaKomexHoIo02u4eckux ceolicme aK-
musHbIX ¢hapMayesmu4YecKux UHzpedueHmos U Ux cMeceli Co 8crioMo2ameribHbIMU 8eujecmeamu Kar-
cyn «Anu-VivmyHo-Bumy uvmyHomoOdyrupyrouie2o Oelicmeusi Ha ocHoge repeu U Meda rMopolwKoobpasHo2o.
Pesynbmambi aHauda nosy4YeHHbIX Macc 07151 KaricynuposaHusi cmecel delicmsayrowjux cybecmaH-
yut ceudemenbcmeyrom o Heobxodumocmu 88edeHuUs1 8 cocmas pa3pabambigaeMo20 JIeKapCmeeH-
Ho20 cpedcmea aHMUGPUKUUOHHBIX 8EU,EeCM8 U 8/1a20peayrisimopos8 U Mo360sIsm ycmaHo8UMmb
payuoHarsbHbIl cocmas U Koru4ecmeeHHoe codepxxaHue ecrioMoeameribHbix seujecms. C noMouwlbio
rpoeedeHHbIX chapMaKomexHOI02Uu4YecKux uccinedosaHuli ycmaHoerieHa yenecoobpasHocme nosy-
YeHUSsI 81a)KHbIX 2paHy1 MemodoM 8r1axXHO20 2paHyiupoeaHUsi Macchl 0511 UHKarcyupoeaHusi ¢ Uc-
r10/1b308aHUEM 8 Kadecmee ysrakHumersisi criupmo-800HoU cMmecu 8 KoHyeHmpauuu 80%.



