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The aim of the work. To study the pharmaco-technological properties of granulate and tablets based on Flammulina
velutipes biomass dry powder, to develop the composition and technology of the medication.

Materials and Methods. Research of granules and tablets pharmaco-technological properties (sieve analysis, bulk
density, tapped density, compressibility index, Hausner ratio, flowability of tablet mass, average weight, resistance to
crushing, friability and disintegration of tablets) was carried out in accordance to the requirements of State Pharmacopoeia
of Ukraine 2nd edition.

Results and Discussion. The determined pharmaco-technological parameters of the granulate indicate good values of
the bulk density, tapped density, compressibility index, Hausner ratio and flowability. An intermediate product undergoes
a tabletting process to produce a qualitative finished product of satisfactory appearance (plain, cylindrical tablets with a
facet, yellowish-white color with brown inclusions, with a height of 4 mm, and diameter of 10 mm), a constant average
mass (1.0 g), and strength (68 N).

Conclusions. The pharmaco-technological properties of tablet mass (granulate) and Flammulina velutipes biomass dry
powder tablets (sieve analysis, bulk density, tapped density, compressibility index, Hausner ratio, flowability, average
weight, resistance to crushing, friability and disintegration) were studied. The composition and technology of Flammulina
velutipes biomass dry powder tablets have been developed, pharmaco-technological parameters of their quality have

been studied, technological block diagram of industrial production has been developed.
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Introduction. Nowadays in Ukraine the interest in the
usage of medicinal plants and medical mushrooms, as
well as the medications received on their basis, is quite
high. It is due to the fact that when properly dosed, they
are practically non-toxic, harmless, relatively affordable,
effective and, in some cases, do not have competitors in
complex action [1]. Large resources, availability of raw
materials, and the possibility of cultivation make raw ma-
terials of natural origin to be a promising object of re-
search in order to develop new medications [2].

On the previous stages of the study, the influence of four
groups of excipients on the pharmaco-technological cha-
racteristics of Flammulina (F.) velutipes biomass dry pow-
der (BDP) tablets was studied. The optimal representatives
of the studied groups of excipients were selected for obtain-
ing the medication by the method of wet granulation [3].

The aim of the work was to develop the composition
and technology of F. velutipes BDP tablets.

Materials and Methods

The objects of the study were tablet mass (granulate)
and F. velutipes BDP tablets, obtained by the method of
wet granulation.

All researches were conducted on the basis of Scien-
tific and Production Association "Ekomed" and at the

department of Pharmaceutical and industrial drug tech-
nology of O. Bohomolets National Medical University.

Sieve analysis was determined by granulate sifting
through SLM-200 sieve No. 1400, 355, 180, 125, and
weighing each fraction to an accuracy of 0.01 g. The study
of bulk density and tapped density was carried out on the
device of "Promprylad" Interval-NO. The compressibility in-
dex and Hausner ratio were calculated according to the for-
mula. Flowability of the granulate was determined using a
vibration device TK-1TRP 02-M Universal with a diameter
of the outlet of the funnel 15 mm. The flow properties of the
granulate were determined according to the scale of State
Pharmacopoeia of Ukraine 2nd edition [5].

Tablets were compressed on a Single Punch Tablet
Press TDP-5 (MINHUA Pharmaceutical Machinery CO.,
Ltd., China). Resistance to crushing was determined using
a YPJ-200A Tablet hardness tester, friability was studied
using Tablet friability tester CS-2, disintegration was de-
termined with Disintegration Tester BJ-2 (MINHUA Phar-
maceutical Machinery CO., Ltd., China).

Results and Discussion. According to the resullts of previ-
ous studies, excipients for the preparation of F. velutipes BDP
tablets were selected and the following composition of the in-
termediate product — tablet mass (Table 1) was proposed.
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Dry components were weighed on technical scales,
sieved on sieve and placed in intermediate storage con-
tainers. The solution of binder was prepared as follows:
2.0 potato starch was ground with 6—10 ml of purified
water and added to 100 ml of boiling purified water,
mixed up until homogeneous liquid was formed. F. ve-
lutipes BDP, powdered sugar and white clay were loaded
into a laboratory granulator with a 3 mm hole size of the
sieve, than a solution of binder was added. The resulting
mass was dried and passed through a sieve witha 1 mm
hole size in special equipment, powdered with stearic
acid and given for a further study after sifting through a
sieve system (Table 2) [5].

As can be seen from the data in Table 2, the fractional
composition of the granulate is heterogeneous, but the
medium particles fraction content in the size of 0.5—
1.0 mm (76.26 %) predominate. The content of the
smallest particles fraction (smaller than 0.25 mm) is
4.03 %. The obtained results indicate the possibility of
tablets obtaining with a constant average mass based
on composition of the intermediate product.
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The determined pharmaco-technological parameters of
the tablet mass (granulate) indicate good values of the bulk
density, tapped density, compressibility index, Hausner ratio
and flowability (Table 3). Data were studied immediately af-
ter obtaining and after 7 days of storage in hermetically
sealed containers (labeled with appropriate labels).

The results indicate that this intermediate product has
pharmaco-technological parameters that do not signifi-
cantly change during storage, so it can be tableted to
produce a qualitative finished product — tablets based on
F. velutipes BDP.

The good value of the flowability is important for the
rapid and continuous feeding of the tablet mass to the
press tool and the uniform filling of the matrix volume,
determines the productivity of the pressing process. The
obtained results allow us to proceed to the development
of tablet technology and to study pharmaco-technologi-
cal parameters of obtained tablets (Table 4).

The technological block diagram of tablets based on
F. velutipes BDP production has been developed and
proposed (Figure 1). The technological process of

Table 1. The composition of the tablet mass for creation of a medication based on F. velutipes BDP

No Substances Content, %

1 F. velutipes BDP 80

2 Powdered sugar 15

3 White clay 1

4 Stearic acid 1

5 2% starch paste 3
Total: 100

Table 2. The results of sieve analysis of tablet mass (granulate) for creation of a medication based on F. velutipes BDP

sgﬂrif)?e?fg Results Content, %
Did not pass through the sieve No 1400 1,31
Did not pass through the sieve No 355 8,55
100,00 Did not pass through the sieve No 180 76,26
Did not pass through the sieve No 125 9,85
Equipment for receiving 4,03

Table 3. Pharmaco-technological parameters of the tablet mass (granulate) for creation of a medication based on F

velutipes BDP

- Tablet mass (granulate Tablet mass (granulate
No Characteristic (after obt(a({:]ining) ) (after 7 days ((ij storage))
1 Bulk density, P (g/ml) 0,437+0,003 0,436+0,001
2 Tapped density, P,____ (g/ml) 0,491+0,009 0,494+0,003
3 Compressibility index, (%) 11,01+1,50 11,85+0,43
4 Hausner ratio 1,13+0,02 1,14+0,01
5 Flowability, V_(g/sec) 3,60+0,24 3,70+0,16
Note: n=5.
Table 4. Pharmaco-technological parameters of the tablets based on F. velutipes BDP
No Characteristic Tablets based on Flammulina velutipes biomass dry powder
1 Average weight, g 1,011+0,010
2 Resistance to crushing, N 67,60+3,36
3 Friability, % 0,36+0,17
4 Disintegration, min 12,78+0,43
Note: n=5.
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Figure 1. The technological block diagram of tablets based on F. velutipes BDP production
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tablets obtaining consists of 7 main stages: preparation
of production, preparation of raw materials and
components, obtaining of tablet mass, tabletting, primary
packaging, labeling, secondary packaging.

Thus, the addition of excipients and the usage of the
wet granulation process can produce an intermediate
product (tablet mass), which has good parameters of
the pharmaco-technological characteristics, does not
change them during storage (within 7 days) and under-
goes a tabletting process to produce a qualitative fi-
nished product of satisfactory appearance (plain, cylin-
drical tablets with a facet, yellowish-white color with
brown inclusions, with a height of 4 mm, and diameter
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of 10 mm), a constant average mass (1.0 g), and
strength (68 N).

Conclusions. 1. The pharmaco-technological pro-
perties of tablet mass (granulate) and Flammulina veluti-
pes biomass dry powder tablets (sieve analysis, bulk
density, tapped density, compressibility index, Hausner
ratio, flowability, average weight, resistance to crushing,
friability and disintegration) were studied. 2. The compo-
sition and technology of Flammulina velutipes biomass
dry powder tablets have been developed, pharma-
co-technological parameters of their quality have been
studied, technological block diagram of industrial pro-
duction has been developed.

TEXHO/OIYHI ACINMEKTU CTBOPEHHA TAB/IETOK HA OCHOBI CYXOIro NoPOLLKY BIOMACU
FLAMMULINA VELUTIPES
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MeTa poGoTu. BnBunTr thapmako-TEXHONOTIYHI BIACTMBOCTI rpaHy/ifaTy Ta TabneTok Ha OCHOBI CyXOro MOPOLLKY Giomacu
(CNB) Flammulina velutipes, po3pobutn cknag Ta TEXHO/Ori0 3aco0y.

Marepianu i metogu. [locnimKeHHs dhapMako-TEXHOMONYHMX BNacTUBOCTEN rpaHynsaTy Ta Tabnetok (CUTOBWIA aHanis,
HacunHa rycTvHa, HacunHa ryctmHa nicns ycajku, nokasHuk CTUCAMBOCTI, koedilieHT laycHepa, CUnkicTb TabneTkoBoil
mMacu, cepefHs Maca, CTIKICTb [0 pO3[aB/ioBaHHSA, CTUPaHICTb Ta po3najaHHa TabneTok) NpoBOAWIN BifNOBIAHO [0
BuMor [lepxaHoi chapmakonei YkpaiHv 2 BuAaHHs.

Pe3ynbratu i 06roBopeHHs1. BusHaueHi hapmako-TeXHOMOriYHI napameTpu rpaHynsaTy cBigvaTb NPO XOPOLUi 3HAYEHHS
HaCWMHOT r'yCTUHW, HACUMHOT T'YCTUHW NiCNS YCaaKu, MOKa3HuKa CTUCIMBOCTI, KoediljieHTa MaycHepa Ta cMnkocTi. FIpoMiKHWIA
NPOAYKT MiAAaeTbCa npouecy TabneTyBaHHSA 3 OfepXaHHSM SIKICHOTO FOTOBOrO MPOAYKTY i3 3a40BifIbHUM 30BHILLHIM
BUMNAA0M (NAOCKOLUMAIHAPWYHI TAaBNEeTKM 3 hacKOoHo, XXOBTYBATO-6i/10r0 KO/bOPY i3 KOPUYHEBUMU BKPaNSIEHHAMM, BUCOTOHD
4 MM, giametpom 10 mm), cTanor cepefHboo Macoto (1,0 r) Ta miyHicTio (68 N).

BucHoBKu. JocnigpkeHo hapmako-TEXHOMONYHI BIaCTUBOCTI TabneTkoBol Macu (rpaHynsaTy) Ta Tabnetok CIrb F. velutipes
(cuTOBMIA @aHanNi3, HaCKUNHA ryCT1HA, HACUMHA r'YCTUHA NICNA ycaaKku, MOKa3HWK CTUC/IMBOCTI, KoedilieHT MFaycHepa, CUnKicTb,
OJHOPIAHICTb Macw, CTIVKICTb 40 PO3[aB/IloBaHHSA, CTUPAHICTb Ta po3nagaHHs). Po3pobneHo cknaz Ta TEXHONOorio TabneTok
Ha ocHoBi CINb F. velutipes, BUB4EHO hapMaKo-TEXHOMNONYHI MOKa3HWKN TX AKOCTI, PO3PO6/IEHO TEXHO/OTIYHY BNOK-CXeMy
NPOMKCIOBOrO BUPOGHULTBA.

KntouoBi cnoBa: Flammulina velutipes; TabneTtku; hapmako-TEeXHOOriYHI BNacTUBOCTI.

TEXHONOIMN'MYECKUE ACIMEKTbI CO3AAHNA TAB/IETOK HA OCHOBE CYXOI'O NMOPOLLUKA
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Uenb pa6oTtbl. /3yunTb hapmako-TEXHO/IOTMYECKME CBOWCTBA rpaHynaTa u TabneTok Ha OCHOBE CyXOro MopoLuka
6uomaccsl (CMNB) Flammulina velutipes, paspaboTaTb COCTaB 1 TEXHO/IOTUIO CPEACTBA.

Matepuanbl n metogbl. iccnegosaHve hapmako-TEXHO/IOTMYECKUX CBOMCTB rpaHynifTa u TabneTtok (CMTOBOW aHans,
HacbINHas M/I0THOCTb, HacbIMHaA MI0THOCTb MOC/Me ycafku, nokasatesb CXuMaeMocTu, koadydhuumeHT laycHepa,
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CbINyYyecTb TabMETOYHOM Macchl, CPeAHsAs Macca, YCTOMUMBOCTb K pas3faB/MBaHu0, UCTMPAEMOCTb M pacnajaeMocTb
Tab/1eTOK) MPOBOAUMN B COOTBETCTBUM C TpeboBaHusMu DY 2 nsgaHue.

Pe3ynbraTblno6eyxaeHue. OnpeaeneHsl hapMako-TEXHOMOrMYeCK1e NapaMeTpbl rpaHy saTa, KOTOpble CBUAETEIbCTBYOT
0 XOPOLUMX 3HAYEHUSIX HACLINHOW M/IOTHOCTW, HACLIMHOW MNAIOTHOCTM NOCAEe Yycafku, MokKasaTesns CXUMaeMOCTH,
KoadhchmumeHTa raycHepa v cbinyyecTu. [pomMeXxXyTouHbI IPOAYKT NOABEPraeTcs poLeccy TabneTpoBaHus ¢ NoslyYeHNeM
KaueCTBEHHOro roTOBOro NpPoAyKTa yA0BNETBOPUTENLHOTO BHELLHEro BMAa (M10CKOLMANHAPUYECKME TabNeTkn ¢ dhackoi,
XenToBaTo-6e10ro BeTa ¢ KOPMYHEBLIMI BKpanjeHusiMu, BbICOTON 4 MM, gnameTtpoM 10 MM), MOCTOSIHHON cpeaHei
maccoli (1,0 r) n npoyHocTbio (68 N).

BbiBogbl. ViccnenoBaHbl (papmako-TEXHO/IOMMYECKME CBOWCTBa TabreTouHoi Macchl (rpaHynsTta) v Tabnetok CIbB
F. velutipes (CUTOBOW aHa/M3, HacbiMHasA NJIOTHOCTb, HACbINHAsi M/IOTHOCTb NOC/e yCcaAKu, nokasateslb CKMMaeMoCTH,
KoadhdhonumneHT MaycHepa, Cbiny4yecTb, CPeAHsIS Macca, yCTOMYNMBOCTb K pa3faB/iMBaHunio, UICTMPAEMOCTb 1 pacnagaemocThb).
PaspaboTaH cocTaB 1 TexHo0rus Tabnetok Ha ocHoBe CIB F. velutipes, n3y4eHbl dapMako-TEXHO/I0rMYECKMe nokasarenu

KauecTBa, paspaboTaHa TexHonornyeckasi 6/10k-cxema vx NpPoMbILLIEHHOTO NPOV3BOACTBA.

KnroueBble cnoBa: Flammulina velutipes; TabneTtkn; doapmako-TeXHOI0rMYeCcKe CBOMCTBA.
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