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The study of the technological and microbiological parameters
of a dietary supplement “Osteovert”

The main tasks of the treatment of rheumatologic diseases include minimizing pain and inflammation in the joints,
as well as restoring their functions. Duration of the treatment and the chronic course of the disease make it difficult to
carry out the anti-inflammatory and analgesic therapy, which is characterized by the negative impact of non-steroidal
anti-inflammatory drugs (NSAIDs) on an articular cartilage, as well as on organs of the gastrointestinal tract. In this
regard, it is important to create new effective and safe products of plant origin, which use involves fewer side effects
and the possibility of a longer period of use.

Aim. To study the technological and microbiological parameters of the combined drug — a dietary supplement
“Osteovert” in soft gelatin capsules for use in rheumatology and a dry extract of harpagophytum (Harpagophytum
procumbens) used in its production.

Materials and methods. The choice of active components in the composition of a dietary supplement “Osteovert” in
soft gelatin capsules was substantiated by the analytical review of drugs used in diseases of the musculoskeletal system
and presented at the pharmaceutical market of Ukraine, as well as by the results of the own pharmacological studies.

Results and discussion. The research on studying the technological parameters of soft capsules “Osteovert”
promoting improvement of the condition of the musculoskeletal system has been conducted. The active ingredients
of capsules are glucosamine sulfate, chondroitin sulfate and a dry extract of harpagophytum roots. According to the
methods of the State Pharmacopeia of Ukraine (SPhU) the following pharmacotechnological tests of a dry extract have
been conducted: the fractional composition, fluidity, which is characterized by determining the angle of repose and the
emptying time, the bulk volume and settled volume, settling qualities and density (bulk density and tapped density).
In order to develop the specifications of Ukraine for capsules the organoleptic indicators, uniformity of mass for a unit
of a dosed drug and disintegration have been determined. The microbiological indicators of intermediate products and
capsules “Osteovert” meeting the requirements of the current regulatory documentation have been determined.
The material balance of the batch of capsules “Osteovert” has been calculated.

Conclusions. The pharmacotechnological parameters of a dry extract of harpagophytum have been studied ac-
cording to the methods of the SPhU. The results of the study were used when substantiating the choice of a dosage
form for a dietary supplement “Osteovert”. The manufacturing technology and the flowchart for the manufacturing
process of capsules “Osteovert” intended for use in diets as an additional source of glucosamine, chondroitin and
harpagoside have been developed. The microbiological quality parameters have been determined for the capsules
and the dry extract of harpagophytum obtained. The manufacturing technology for capsules “Osteovert” has been
implemented in production at the PJSC “DNCLZ Pilot plant”.

Key words: soft dosage forms; pharmacotechnological parameters; production; extract of harpagophytum;
rheumatologic diseases

A. |. Kptokoma, |I. M. Bnagnmuposa

LdocnigxeHHs TEXHOMNOriYHMX Ta MiKpPOOioNoriYHMX NOKa3HUKIB JOOABKU Oi€TUYHOI
«OcTeoBepT»

[o ocHOBHMX 3aBOaHb Tepanii peBMaToNoriYHNX 3axXBOPHOBaHb BiAHOCATLCA MiHiMi3aLis 6onto Ta 3ananeHHs B
cyrnobax, a TakoX BifHOBMNEHHS iX PYHKLiN. TpmBanicTb NikyBaHHSA Ta XPOHiIYHMI nepebir 3axBopoBaHb YCKMaAHIOKTb
NpOBEAEHHA NPOTU3ananbHOI Ta aHanreTUYHOI Tepanii, sika XxapakTepuayeTbCs HEraTUBHUM BNIMBOM HECTEPOIOHUX
npotm3ananbHux 3acobis (HIM33) Ha cyrnoboBui XpsiLl, a TakoX Ha OpraHu LUYHKOBO-KULLIKOBOrO TPakTy. Y 3B’A3Ky
3 UMM aKkTyarbHUM € CTBOPEHHS HOBMX e(DEKTUBHMX Ta 6e3nevyHnx 3acobiB POCIIMHHOIO MOXOAXKEHHS!, 3aCTOCYBaHHS
SKMX Nnepenbavae MeHLUY KinbKicTb NOGIYHMX ePEKTIB Ta MOXMUBICTb OiNnbLL TPMBANoro TEpMiHy 3aCTOCyBaHHS.

MeToto po6oTn Byno AocnigXeHHs TEXHOMOrYHUX Ta MiKpOBIionoriYHNX NokasHuKiB KOMBIHOBaHoOro 3acoby — Ao-
0aBKkM OIETUYHOI y BUMMSAI M'SKUX enaTnHoBmx kancyn «OcTeoBepT» Ansl 3aCTOCYBaHHsSI B PEBMATONONii Ta CyX0oro
€KCTpaKTy rapnarogitymy, Skuii BUKOPUCTOBYETLCS Npu Ti BUPOOHNLTBI.

MaTtepianu Ta meToau. Bubip akTMBHMX KOMMOHEHTIB A0 ckNagy A06aBku AieTUYHOT y (hOPMi M’SKNX >XenaTuHO-
BMx kancyn «OcTteoBepT» 06rpyHTOBYBaBCSA aHamniTUMHUM Orna4oM 3acobiB, NnpeacTaBneHnx Ha hapmaueBTUYHOMY
pUHKY YKpaiHK, Lo 3aCTOCOBYOTLCH NPY 3aXBOPHOBAHHSAX ONOPHO-PYXOBOro anapary, Ta pesyrnsrataMmu BracHux ap-
MaKOJOri4YHUX AOCTiOKEHb.
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Pe3synbraTty Ta ix o6roBopeHHs. NpoBeaeHi JOCNIOKEHHSA 3 BUBYEHHS TEXHOMOTMNYHNX NapaMeTpiB M’'siKUX Kar-
cyn «OcTeoBepT», SKi CNPUSAIOTL NOKPALLEHHIO CTaHy OMOPHO-PYXOBOI cucTeMU. [ilo4nMmn peqyoBMHaMK Kancyn €: roKo-
3amiHy cynbdart, XOHAPOITVMHY CcynbdaT Ta Cyxui eKCTpakT KopeHiB rapnaroditymy nexadoro. 3a metogukamu Y
npoBefeHi hapMaKkOTEXHOMONYHI BUNPOBYBaHHSA CyXOro eKCTpakTy: dpakuiiHUin cknag, MINHHICTb, L0 XapakTepuay-
€TbCS BU3HAYEHHSAM KyTa NPUPOOHOro YKOCY Ta YaCoM BUCUMNAHHS, HAacunHui o6’em Ta o6’em nicns ycaaku, 3gaTHICTb
[0 ycafiky Ta rycTuHa (HacunHa rycTuHa Ta rycTtuHa nicns ycagku). 3 MeTol po3pobku TEXHIYHUX YMOB YkpaiHu Ans
Kancyn BM3Ha4YeHi OpraHonenTUYHi MOKa3HUKWN, OAHOPIAHICTE MacK AN OAMHWLI A030BaHOTO MikapCbKoro 3acoby, pos-
nagaHHs. BusHayeHi noka3HnKM MikpoOionoriyHoi YncToTK Ansa HaniBnpoaykTiB Ta kancyn «OcTteoBepT», LO BiAnoB.i-
Aanv BuMmoram Aito4oi HOpMaTMBHOI AoKyMeHTaLii. Po3paxoBaHui matepianbHuin 6anaHc cepii kancyn «OcteoBepT».

BucHoBku. [locnigxeHi hapmakoTEXHOMOTiYHI MOKa3HUKN CyXOro eKCTpakTy rapnaroditymy 3a metogmkamu Y,
pesynsTaTy SK1X BUKOPUCTaHi Npy 06rpyHTyBaHHi BUGOpY nikapcbKoi hopmu fobasku aieTnaHoi «OcteoBepT». Po3pobreHa
NpPOMKMCIIoBa TEXHOIOTIA Ta CXxemMa TeXHOMOoriYHoro npouecy kancyn «OcteoBepT», Aki NPU3HaYeHi ANsS BUKOPUCTAHHS
B paLioHax xap4yBaHHS sIK JOAATKOBE [Kepero MioKo3aMiHy, XOHAPOITUHY Ta rapnaro3ugy. [Ins oTpumaHux kancyn
Ta CyXOro eKkCTpakTy rapnaroitymy Bu3HadeHi MiKpobionoriYHi NokasHUKM SAKOCTi. TexHomnoria BUpOOHULTBA Kancyn
«OcTteoBepT» BnpoBagxeHa B ymoBax TOB «[3 «OHLJ13».

Knrodoei crnosa: M’siki nlikapCbKi ghopmu; chapMakomexHOs102iuHi MOKa3HUKU, 8UPOBHUYUMBO; ekcmpakm
2aprnazoghimymy; peemamorioeaiyHi 3aX80pPH08aHHS

A. W. Kptokoea, WN. H. Bnagumuposa

UccnepnoBaHue TEXHONOMMYECKUX U MUKPOOUONOrnyecKnx nokasarenem obaeku
anetnyeckomn «OcteoBepT»

K ocHOBHbIM 3agavam Tepanuu peBmMaTonornyecknx 3aboneBaHunii OTHOCATCS MUHUMU3aumsa 6onm 1 BocnaneHus
B CyCTaBax, a Takke BOCCTAHOBMIEHVE NX (YHKUMIA. [pOJOMKMTENbHOCTL NeYeHNs U XPOHNYeCcKoe TedeHre 3abone-
BaHWI 3aTPYAHAIOT NPOBEAeHMEe NPOTUBOBOCNANMTENBHON N aHaNbreTM4eckon Tepanun, KoTopas xapakrtepuayeTtcs
oTpuuaTenbHbIM BIUSHUEM HECTEPOMAHBIX NpoTMBOBOCNanuTenbHbIX cpeacTts (HMBC) Ha cycTaBHOM XpsL, a Takke
Ha OpraHbl XXenyA04HO-KULLEYHOTO TpakTa. B CBA3M € 3TMM akTyanbHbIM SABNAETCS CO34aHMNe HOBbIX 3P EKTUBHLIX U
6e3onacHbIX CPEACTB PACTUTENBHOMO MPOUCXOXKAEHWS, MPUMEHEHWE KOTOPbIX NpedycMaTpmBaeT MeHbLLee KONMMYeCcTBO
No604HbIX 3hdEeKTOB 1 BO3ZMOXXHOCTb Bonee ANUTENbHOMO CPoKa NPUMEHEHMS.

Llenbto paboTtbl 6bIn0 MCCreqoBaHne TEXHOMOMMYECKMX 1 MUKPOBMONOrMYecknx nokasatenen KoMGMHMpoBaHHO-
ro cpeacTea — 406aBKv AMETUHECKON B BUAE MSATKMX XenaTuHOBbIX kancyn «OcTeoBepT» ANs NPUMEHEHUS B peBma-
TOMOIUM 1 CyXOro 9KCTpaKkTa rapnaroutyma, KOTopbIi UCMONb30BaH Npu ee Npou3BOACTBE.

MaTepuanbl u metoabl. Boibop akTMBHBIX KOMMIOHEHTOB B cCOCTaBe [00aBkM ANETUYECKOW B (hOpME MATKUX XKe-
natuHoBbIX kancyn «OcteoBepT» 060CHOBaH aHaNMTUYeCKuM 0630pOM CPEACTB, NPEACTaBNeHHbIX Ha dhapMaLeBTNYe-
CKOM pblHKe YKpauHbl, MPUMeEHsieMbIX Npu 3aboneBaHnsix ONOPHO-ABUraTeNbLHOro annapara, 1 pesynsratamv cCo6CcTBeH-
HbIX (PapMaKonorM4ecKknx NCCrneqoBaHUN.

PesyniraThl 1 nx o6cyxaenue. [NposeaeHbl CCNefoBaHWs Mo U3yYeHUIO TEXHOMOMMYECKNX NapaMeTpoB MArKMX Kar-
cyn «OcTeoBepT», KOTOpPblE CMNOCOOCTBYIOT YyYLLEHNIO COCTOSHUSI OMOPHO-ABUraTeNbHON cucTembl. [lencTByoWmMMn
BeLlecTBaMM Karcyn siBMASOTCA: MM0KO3aMuHa cynbdart, XOHAPOUTUHA CynbgaT 1 CyXOW IKCTPaKT KOPHeW rapnaro-
dutyma nexatyero. No metoankam 'Y nposeaeHbl hapMaKOTEXHONOMMYECKNE UCNbITaHWUSI CYXOro aKCTpakTa: dppak-
LIMOHHbIV COCTaB, TEKy4eCTb, KOTOpasi XapakTepuayeTcs onpegeneHneM yrna ecCTeCTBEHHOro oTkoca M BpeMeHeM
BbICbINaHWS, HacbINHOM 06beM 1 06beM Mocre ycaaku, CnoCOBHOCTb K ycadke M MNOTHOCTb (HackinHas MNOTHOCTb
1 MAOTHOCTb nocne ycaakun). C uenbio paspaboTky TEXHUYECKUX YCNoBUIA YKpauHbl AN Kancyn onpeaeneHbl opraHo-
nenTu4eckne nokasaTtenu, 0OQHOPOOAHOCTb MaccChl AN €AVHULbI 03MPOBAHHOIO NEKapCTBEHHOroO cpeacTsa v pac-
nagaemocTtb. OnpefeneHbl nokasaTen MMKPOOMONOrMYeCcKon YNCTOTbI A4S NONynpoaykToB u kancyn «OcTteoBepTy,
oTBevaloLLMx TpeboBaHMAM OeNCTBYIOLLEe HOPMaTMBHOM AOKyMeHTauun. PaccuntaH matepuanbHbin 6anaHc cepum
kancyn «OcteoBepT».

BbiBoabl. ViccnenoaHbl hapMakoTEXHONOrMYECKMe NokasaTenn Cyxoro aKCcTpakTa rapnaropmtyma no meto-
avkam [®Y, pesynbsraTbl KOTOPbIX MCMOMb30BaHbI NPy 060CHOBaHUK Bbibopa nekapcTeBeHHoON dopmbl Jobasku Ave-
Tnyeckon «OcTteoBepT». PazpaboTaHa NpoMbILLNIEHHAs TEXHOMOMNS N CXeMa TEXHOMOrM4eckoro npouecca Kancyn
«OcTeoBepT», KOTOpbIe MPeAHasHayYeHbl ANA UCMONb30BaHNA B PaLMOHaX NUTAHUSA Kak AONOMHUTENbHBIA NCTOYHUK
rroKo3ammnHa, XOHAPOUTUHA U rapnaro3uga. [ns nonyyeHHbIX Kancyn u Cyxoro aKcTpakTa rapnaroputyma onpege-
neHbl MYKpoburonorMyeckme nokasarenu kayecTsa. TexHonorns npom3BoacTea kancyn «OcteoBepT» BHeApeHa B yC-
nosusix 000 «O3 «"HLJIC».

Knrouesnbie cnoea: Msizkue rnekapcmeeHHble hOpMbl; hapMakomexHono2u4ecKue rnokasamernu;
rpou3sodcmeso; sKCmpakm 2aprna2ogumyma,; pesmamorio2uyeckue 3aboresaHusi
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Rheumatologic diseases occupy a significant place
in the structure of morbidity of the population of the
world. The musculoskeletal system disabilities form the
basis of these disorders, and it causes local pain syndro-
mes, which require prolonged drug therapy. The main
tasks of the treatment of rheumatologic diseases include

minimizing pain and inflammation in the joints, as well
as restoring their functions. Mainly advanced age, co-
morbid diseases, duration of the treatment and the chro-
nic course of the disease make it difficult to carry out
the anti-inflammatory and analgesic therapy, which is
characterized by the negative impact of non-steroidal
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anti-inflammatory drugs (NSAIDs) on an articular car-
tilage, as well as on organs of the gastrointestinal tract.
Pharmacotherapy of rheumatic diseases should be aimed
at prevention of disease progression, as well as preven-
tion of significant structural changes in the tissues of
the joint [1, 2]. Dietary supplements are rather effective
preventative agents.

In this regard, it is important to create new effective and
safe products of plant origin, which use involves fewer
side effects and the possibility of a longer period of use.

Taking this into account the aim of our work was
to develop the combined drug — a dietary supplement
“Osteovert” in soft gelatin capsules intended for use in
diets as an additional source of glucosamine, chondroi-
tin and harpagoside, determine the pharmacotechnolo-
gical and microbiological parameters of intermediate pro-
ducts and the final dosage form, as well as develop the
manufacturing technology for capsules “Osteovert”.

The growing interest in soft gelatin capsules is ex-
plained by a number of peculiarities and benefits. First-
ly, the gelatin shell protects active pharmaceutical ingre-
dients from the action of undesirable factors, and second-
ly, it stabilizes components that are sensitive to oxida-
tion. In addition, this dosage form can be the basis for
reduction of the therapeutic dose, and potential side ef-
fects, as well as decrease in financial costs in the pro-
cess of manufacturing [3].

Materials and methods

The choice of active components in the composi-
tion of a dietary supplement “Osteovert” in soft gelatin
capsules was substantiated by the analytical review of
drugs used in diseases of the musculoskeletal system and
presented at the pharmaceutical market of Ukraine, as
well as by the results of the own pharmacological studies.

Standardization of the dry extract of harpagophytum
(Harpagophytum procumbens DC) used in production
of capsules was conducted by such indicators of quali-
ty as “Description”, “Loss on Drying”, “Heavy metals”,
“Microbiological purity” in accordance with the require-
ments of the State Pharmacopeia of Ukraine (SPhU) 2.0 [4].

The indicators of microbiological purity for substan-
ces used in the manufacture of dietary supplements are
regulated by the requirements of the GN 4.4.8.073-2001
“Temporary hygienic regulations for the content of con-
taminants of chemical and biological nature in biologi-
cally active supplements” [5].

In accordance with the requirements of the SPhU
with the aim of developing the specifications of Ukraine
for a dietary supplement “Osteovert” such parameters
of quality of the finished dosage form as the organolep-
tic indicators, uniformity of mass for a unit of a dosed
drug and disintegration were determined [4]. When con-
ducting the test on disintegration, water was used as a
liquid medium. The device was switched on for 30 min
at a temperature of 36.4 °C, and the condition of cap-
sules was studied.

The material balance of production was calculated
as the ratio between the amount of the starting raw mate-
rial, materials, semi-products and intermediate products
used in production, and the amount of the finished product

actually obtained, byproducts, waste and losses, i.e. as
the ratio between theoretically possible and practically
obtained yield of the finished product.

The study in obtaining of the substances, a finished
dosage form, and determination of their technological
parameters were performed at the premises of the PJSC
“DNCLZ Pilot plant”.

Results and discussion

To substantiate the composition of soft gelatinous
capsules the characteristic of the starting raw material that
determines the functional orientation of the drug being
developed is given.

Harpagophytum (Harpagophytum procombens DC)
is a promising medicinal plant raw material (MPRM)
due to the presence of the anti-inflammatory and anal-
gesic activity. As MPRM the roots of the plant are used,
their main active substances are iridoids. The results of
clinical studies indicate that harpagoside and harpagide
(the major iridoids) are highly selective COX-2 inhibi-
tors with efficiency comparable to classical NSAIDs, and
confirm the efficacy of harpagoside in the treatment of
the joint pain, back pain and fibromyalgia [6, 7].

Chondroprotectors are a group of medicines with the
delayed action; their effectiveness is aimed at preserving
and improving the condition of joints and the cartilagi-
nous tissue. Chondroitin sulfate optimizes the compo-
sition of the synovial fluid, while glucosamine sulfate
stimulates formation of the cartilage matrix. The intro-
duction of combination of glucosamine sulfate and chondro-
itin sulfate is characterized by the synergistic and additi-
ve effect, it increases the efficiency of the drug compa-
red to the use of each active ingredient separately [8, 9, 10].

The composition of a dietary supplement “Osteovert”
(the content of 1 capsule) is: Active ingredients. gluco-
samine sulfate — 300.0 mg; chondroitin sulfate — 250.0 mg;
a dry extract of harpagophytum — 200.0 mg. Excipients:
soybean oil, lecithin, beeswax, gelatin, glycerin, puri-
fied water, iron oxide.

The dry extract of harpagophytum roots was obtai-
ned by the general scheme. The raw material crushed to
the particle size passing through a sieve with the mesh
size of 3-5 mm in diameter was placed in the extractor
with a magnetic stirrer. The extraction was performed in
the ratio of the raw material-extractant of 1 : 10 taking
into consideration the absorption coefficient of the ext-
ractant to the complete extraction of biologically active
substances from the raw material. As an extractant etha-
nol (20 %, v/v) R was used. The extract obtained was
filtered and concentrated using a rotary evaporator at a
temperature of 50-60 °C to a thick consistency (humidity
does not exceed 25 %). The dense extract obtained was
dried to dryness in a vacuum drying cabinet at a tem-
perature of 70-75 °C and pressure of 80-87 kPa.

The dry extract of harpagophytum obtained is a loose,
hygroscopic, light brown powder with the odor and taste
that are inherent to the raw material of harpagophytum.
The loss on drying determined was 3.2 + 0.18 %. The con-
tent of heavy metals in the dry extract was not more
than 0.01 % (100 ppm). The results of sieve analysis
show that the main fraction of the dry extract was the
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Table 1
Pharmacotechnological parameters of a dry extract
of harpagophytum

Pharmacotechnological The results of

parameters determination

Bulk volume, V,, ml 123.93 +0.03

Settled volume, V,,, ml 107.90 + 0.05
Settled volume, V., ml 96.94 + 0.04
Settled volume, V., ml 94.91 +£0.03
Settling qualities, (V,,-Vsq0) 12.99 + 0.06
Bulk density, (m/V,), g/ml 0.40+0.03
Tapped density, (m/V,,s,), 9/ml 0.53+0.08
Fluidity, s 38.51 +0.06
Angle of repose, ° 32.5+1.43

powder with the particle size passing through a sieve
with the mesh size from 0.2 mm to 0.31 mm.

According to the methods of the SPhU pharmaco-
technological parameters of a dry extract of harpago-
phytum were determined. The results are presented in
Tab. 1.

When studying compressibility the dry extract sti-
cked to hands and to the equipment due to the hygrosco-
picity of the substance under research. Since a lot of ex-
cipients are used when developing solid dosage forms,
creation of an oral formulation in the form of soft cap-
sules is rational.

The results of microbiological purity of intermedi-
ate products and the final dosage form are presented in
Tab. 2.

According to the results of the experimental data ob-
tained the industrial technology for manufacturing the
dietary supplement was developed and implemented in
production at the PJSC “DNCLZ Pilot plant”. The flow-
chart of the manufacturing process of capsules “Osteo-
vert” developed in the conditions of industrial produc-
tion is given in Fig.

Stage 1. Preparation of the raw material. The ingre-
dients for the batch are weighed in tared labeled collec-
tors using the balance. The ingredients are sieved with
a hand sieve in tared collectors.

The uniformity of sifting is controlled — visible par-
ticulate matter in the sifted raw material is absent.

Stage 2. Preparation of the mass for encapsula-
tion. The reactor is charged with the weighted amount
of glucosamine sulfate chondroitin sulfate, a dry extract
of harpagophytum roots and the part of soybean oil.
The content of the reactor is mixed for 15 & 1 min. In the
reactor with glucosamine sulfate chondroitin sulfate, a
dry extract of harpagophytum roots and the part of soy-
bean oil the mass containing soybean oil, lecithin, and
beeswax is added. The content of the reactor is mixed
at a temperature of 45 °C for 15 £+ 5 min.

The time of mixing, completeness of dissolution and
the mass of the resulting filler are controlled.

Stage 3. Preparation of the gelatinous mass. The
reactor is charged with the weighted amount of glycerin
and purified water. Stirring the content of the reactor it
is heated to a temperature of 60 + 2 °C and continued to
mix for another 30 &+ 1 min.

In a 1000 ml graduated beaker the weighted amount of
purified water and iron oxide is loaded to prepare the dye
solution. The resulting solution is stirred for 15 + 1 min.

To the reactor with glycerin and purified water the
dye solution is loaded and mixed for 10 & 1 min. Then
gelatin heated to a temperature of 60 + 2 °C is added.
The resulting mass is vacuumed in order to remove air
bubbles at the vacuum level of 0.7 + 0.1 kgf/cm2, heated
to a temperature of 75 + 2 °C and continued to mix for
90 £ 20 min when vacuuming.

The gelatinous mass obtained is filtered through a
capron filter into a thermostated container for the ge-
latinous mass.

The completeness of dissolution of the gelatinous
mass and the temperature mode are controlled.

Stage 4. Preparation and filling of gelatinous shells.
The gelatinous mass and the filler from thermostated con-
tainers are introduced on an automatic line for manu-
facturing soft gelatin capsules, and encapsulation is car-
ried out.

The quality of capsules is controlled by the following
indicators: appearance, the average weight, disintegra-
tion and dissolution.

Stage 5. Drying of capsules. Wet capsules are dried
in small trays for drying capsules are set on barrows for
trays. After drying the quality of dried capsules is cont-
rolled for the absence of mechanical damage and the
presence of different kind of deformations.

Table 2
The microbiological indicators of intermediate products and capsules “Osteovert”
Indicator The requirements The results of the control *
of AND Sample 1 Sample 2 Sample 3 Sample 4
Total aerobic bacteria count (CFU g/ml) 10* 280 30 42 390
Total yeasts and molds (CFU g/ml) 10? <10 <10 <10 <10
The presence of bacteria of the family
Enterobacteriaceae absence absent absent absent absent
S. aureus absence absent absent absent absent
P. aeruginosa absence absent absent absent absent

Notes: * sample 1 — a dry extract of harpagophytum roots; sample 2 - glucosamine sulfate; sample 3 - chondroitin sulfate; sample 4 —

capsules “Osteovert”.
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Raw material, intermediate
products and materials

Manufacture of a dietary

supplement “Osteovert”

Glucosamine sulfate,
chondroitin sulfate, a dry extract
of harpagophytum roots, soybean

oil, lecithin, beeswax

In-process control

Stage 1
Preparation of the raw material

The amount of the raw material,
uniformity of the sieved raw
material

Gelatin, glycerin, purified water,
iron oxide

Stage 2 . o
The time of mixing,
Preparation of the mass for . .
. completeness of dissolution,
encapsulation
Stage 3 Completeness of dissolution of

Preparation of the gelatinous

the gelatinous mass,

Stage 4
Preparation and filling of
gelatinous shells

Automatic line for manufacturing

Control of the intermediate product
(appearance, the average weight,
disintegration and dissolution tests)

Stage 5
Drying of capsules
Drum drying machine

Temperature and duration of
drying, the residual moisture
content of capsules

Packing of capsules

Stage 6
Dispensing of capsules in blister packs
Automatic sorting machine,
inspection table

Temperature mode, correctness
of printing (batch number, shelf-life),
the number of capsules in a

blister, accuracy of labeling

Packs, patient information leaflets

Stage 7
Packing of blisters in packs
Packing table

Compliance of graphic design to
the batch, completeness of packs

Packs, patient information
leaflets, multipack labels,
corrugated boxes, liners to
corrugated boxes, the packer's
number, scotch tape

Stage 8
Packing of packs in boxes
Packing table

Fig. The flowchart of the manufacturing process of a dietary supplement “Osteovert” in soft gelatin capsules

v

Compliance of graphic design to
the batch, the number of packs in
a box, completeness of boxes

Finished Product

Control of the finished product
according to
TU U 10.8-31062507-059 : 2016
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Table 3
The material balance of the batch (1 thousand packs) of the dietary supplement “Osteovert”
Spent Obtained
The name of the raw material, semi- Amount The name of the finished Amount
products and materials kg ths pcs product, waste and losses kg ths pcs
The dietary supplement
The raw material: capsotflteesoltllgrglzfzf(: g:lc?(tsl?n a 71.674 1.000
multipack label, including:

Glucosamine sulfate 10.08 PVC film + aluminium foil 9.81
chondroitin sulfate 8.4 Leaflet 1.000
A dry extract of harpagophytum roots | 6.72 Pack 1.000
Soybean oil 21.168 Corrugated box 0.025
Lecithin 2.016 A liner to corrugated boxes 0.050
Beeswax 2.016 Adhesive tape (scotch tape) 0.00047
Gelatin 11.070 Multipack label No.40 0.025
Glycerin 4.98 The packer’s number 1.025
Iron oxide 0.110 Losses:
Purified water 9.987 Mechanical dead weight losses
Materials: Waste:
PVC film (150 x 0.2) mm 8.288 PVC film + aluminium foil
Aluminium foil (150 x 0.02) mm 1.932 Leaflet 0.41
Leaflet 1.005 Pack 0.005
Pack 1.005 Multipack label No. 40 0.005
Corrugated box 0.026 Corrugated box 0.004
A liner to corrugated boxes 0.052 A liner to corrugated boxes 0.001
Multipack label No.40 0.029 The packer’s number 0.002
Adhesive tape (scotch tape) 0.00047
The packer’s number 1.03
Total: 86.767 | 3.14747 Total: 86.767 | 3.14747

The temperature, duration of drying, and the residual
moisture content of capsules are controlled.

Stage 6. Dispensing of capsules in blister packs.
The standard capsules are dispensed on a blister packing
machine in blisters of polyvinyl chloride film (PVC) and
aluminum foil; there are 8 capsules in a blister from PVC
film and aluminum foil.

The temperature mode, correctness of printing (batch
number, shelf-life), the number of capsules in a blister,
accuracy of labeling are controlled.

Stage 7. Packing of blisters in packs. In a carton
pack 3 blisters with the patient information leaflet and
the packer’s number are placed.

The compliance of graphic design to the batch and
completeness of packs are controlled.

Stage 8. Packing of packs in boxes. 40 Packs are
placed in a corrugated box, on which a multipack label
with the packer’s number is placed.

The compliance of graphic design to the batch, the
number of packs in a box, and completeness of boxes
are controlled.

The finished product is controlled according to the
requirements of TU U 10.8-31062507-059:2016 “Die-
tary supplements based on oils and animal fats”.

The soft capsules obtained are of a red-brown color,
have an elongated shape, their surface is smooth without
the presence of air bubbles and particulate matter. When
studying capsules by the indicator “Disintegration of tab-
lets and capsules” it was found that the soft capsules
disintegrated within 10-14 min.

To substantiate the correctness of the choice and orga-
nization of the technological process and develop the
manufacturing specification the material balance of pro-
duction of a dietary supplement “Osteovert” was calcu-
lated. It is given in Tab. 3.

According to the results of the material balance the
main technical and economic indicators of production,
such as regulated standards of expenses for the raw ma-
terial, materials, semi-products and energy source per
unit of the finished product were calculated.

CONCLUSIONS

The pharmacotechnological parameters of a dry ext-
ract of harpagophytum have been studied according to
the methods of the SPhU. The results of the study were
used when substantiating the choice of a dosage form for a
dietary supplement “Osteovert”. The manufacturing tech-
nology and the flowchart for the manufacturing process of
capsules “Osteovert” intended for use in diets as an addi-
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tional source of glucosamine, chondroitin and harpagoside
have been developed. The microbiological quality parame-
ters have been determined for the capsules and the dry ext-
ract of harpagophytum obtained. To calculate the main tech-
nical and economic indicators of production (regulated
standards of expenses for the raw material, materials, semi-
products and energy source) the material balance for the
batch of capsules “Osteovert” was calculated. In order to

develop the specifications of Ukraine for capsules the or-
ganoleptic indicators, uniformity of mass for a unit of
a dosed drug and disintegration have been determined.
The microbiological indicators of intermediate products
and capsules “Osteovert” meeting the requirements of the
current regulatory documentation have been determined.
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