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HucepramiitHa po60Ta MPUCBAYEHO TEOPETUYHOMY i €KCIIEPUMEHTAILHOMY
OOTpYHTYBaHHIO CKJIaay, PO3pOOIN TEXHOJOrl Ta JOCIHIKEHHIO JIKapChKOTO
3aco0y (JI3) y dopmi cuporty 3 TIIIOKO3aMiHY T1APOXJIOPUIOM Ta JICBOKAPHITUHOM
3 NPOTU3aNalbHOI [1€10 JUIsl NpPOPUIAKTUKH Ta JIKYBaHHSA 3alaJlbHUX
3aXBOPIOBAaHb CYTJIOO1B.

VY pe3ynabTaTi MpOBEACHOTO aHAMI3y JITEpaTypHUX JKEpesl y3arajibHEHI
JIaH1 I10JI0 €TI0JIOT1i, MaToreHe3y Cy4acHUX I1IX0/iB J0 JIIKYBaHHS OCTE0apTPO3Yy.

OOrpyHTOBaHO  METOJOJIOTII0 CTBOPEHHS  JIIKAPCHKOTO  CHUPOIY 3
[JIIOKO3aMiHy TI1IpOXJIOPUJOM Ta JIEBOKAPHITUHOM, B OCHOB1 $SIKO1 JIEKUTh
OpraHizoBaHa MOCIIIOBHICT JIiH 1100 CTBOPEHHS BIAMOBIIHOI JIKapChKoi POpMHU.
Po3pobnena Meroposorisg 3ade3neuye BIAMOBIAHICTE KOHKYPEHTOCIIPOMOKHOCTI
3anporoHoBaHoro JI3.

B pesynbTaTi BUBUYEHHS hapMaIieBTUYHOTO pUHKY YKpaiHU Ha HasBHICTH JI3
y ¢opmi cuUpoIy BCTAaHOBJIEHO, IO KUIbKICTh iMmopTHHX JI3 craHoBuTh 55 %.
OpHOuacHO TOKa3aHO, IO JIKAPChKI CHUPOMU BITYM3HSAHOTO BUpOOHUKA (45 %)
MPECTABIICHI 3 BY3bKUM aCOPTUMEHTOM aKTHBHO-(DapMalleBTUYHHUX 1HTPEIIEHTIB
(ADI).

[Momicstunmii anamiz (2015 — 2017 pp) mpomaxky B HaTypaJlbHOMY Ta
IPOIIOBOMY  €KBIBAJIEHTaX IIOKa3aB 3POCTaHHA TMOMUTY Ha IpernapaTu

JI€BOKAPHITUHY Ta TJIOKO3aMiHY TiIpOXJIOPUIAY Ui MEPOPAIBbHOTO MNPUHOMY



3aCBIIYUTH BIANOBIAHICTH cronydeHHs BkasaHux A®I y ¢dopmi mikapcbkoro
CHpOTLY.

Ha tenepimnHiii vac a1 BUPOOHMITBA JIKAPCHKUX CHUPOINIB IIMPOKO
BUKOPHCTOBYIOTh TaKi PEUOBUHH, SIK LYK (TJTI0K03a, (PYKTO3a, KCUJIIIT, caxaposa,
MaToKa), BUCOKOMOJIEKYIsipHI cionyku (BMC) — arap, *enaThH; KOPpUTEHTH CMaKy
(kucmora JuMOHHA), TIactudikaropu (mpominenrmkons (I1IN), rminepun,
nomietuwnenrnikons-400 (ITIEI-400). Ilpum cTBOpeHHI JIKApCHKOTO CHPOILY
MPOBENICHO JIOCHIIKEHHS, 110 CIPSIMOBAHO HAa OTPUMAaHHS JIIKAPCHKOTO CHPOMY 3
JI0/IaBaHHSAM CTaOLII3yIOUMX areHTiB, 30KpeMa KHUCIOTH JIMMOHHOI Ta arapy. llpu
IIbOMY OCHOBHY YBary akIleHTOBaHO Ha CIIOKHBYI BIACTUBOCTI MPOIYKTY, 30KpeMa
(b13MKO-MeXaHIuHI BJIACTUBOCTI (€eKTUBHA B’S3KICTh) Ta CMAKOBI MOKAa3HUKH. 3
JJAaHOI0 METOK OTPUMAHO MOJIENIbHI 3pa3KH, IO MICTSTh Pi3HI CIiBBIIHOIICHHS
1HBEPCHOI'O CHPOITy, KUCJIOTH JUMOHHOI Ta arapy. 3 METOI Ha/JaHHS MOJEJIbHUM
3pa3KaM IJIaCTUYHOCTI J0 CKJIaay MOJEJIBHOTO 3pa3Ky BBEAECHO arap, 10 IMIMPOKO
3aCTOCOBYETHCS SIK Y (papMaleBTUUHIM, TaK i KOHAUTEPCHKIM MPOMUCIOBOCTI.

Moyb 3 «SIxicTey» (HacranoBa 42-3.1:2004
«Jlikapceki 3acobu. Hactanona 3 sikocTi. @apMaiieBTUYHA PO3POOKay) BUMarae
MiATBEpKeHHS BiACyTHOCTI y JI3 B3aemomii ADI Mixk cobor0 Ta 3 JIONMOMIKHHUMHU
pedoBuHamMu. OpraHoienTUYHUMH  METOJAAMM Ta  METOJaMH  KIJIbKICHOTO
BU3HAYECHHS BCTAHOBJICHO BIJICYTHICTh (PI3MKO-XIMIYHOI B3a€MOJIl TIIOKO3aMIHY
TIAPOXJIOPUY Ta JIEBOKAPHITUHY MDK COOOI0 Ta JOMOMIKHUMHU PEYOBHHAMHU
(copOiT, kcuiT, (PYKTO3a, KUCIOTA TUMOHHA, TIILIEPHH, arap, KUCaoTa copOiHOBa)
K y BUIJISI1 CyXUX CyMIllIei, Tak 1 y BOJHOMY PO3UMHI B TOMY YHUCJIl B MOMEHT
BUTOTOBJICHHS, TaK 1 mpoTsroM 3 Tta 7 mi6 36epiranus npu temneparypi 75°C.

BpaxoByroun, 110 TEXHOJOTIYHI MMapaMeTpyd KOMIIO3HII 00yMOBJIEH1
BJIACTMBOCTSIMU OCHOBH-HOCIS, @ TaKOX CKJIQJOM pEUEenTypH, Ha MEpLIOMYy eTarll
JOCTIP)KEHb BHMBUYEHO 3aJI€KHICTh BIJTHOCHOI TYCTHHU CHpOINY, SK TMOKa3HUKa
(h13UKO-MEXaHIYHUX BIJIACTUBOCTEN, BiJl KOMOIHAI[Id PEYOBHUH, IO BXOAATH O
CKJIaly OCHOBH.

3 METOI0 CKOPOYEHHS KUIBKOCTI €KCIEPUMEHTIB Ta CTBOPEHHS JOKa30BOi



0a3u 3aCTOCOBAHO MaTeMaTW4HE IUIAHYBaHHS EKCIEPUMEHTY 3a JOMOMOTOI0
nakery Statgraf. BcraHoBneHo, 1m0 ONTUMaIbHUM € TPU CKJIAAW JIKAPCHKOTO
CUpPOITYy, IO BIAMOBIAAIOTH 3aJlaHUM IMOKa3HUKaM BITHOCHOI TycTwHHU: 1,294 —
1,300. Penentypu maHux CKJIaAiB BIAPI3HIIOTHCS MiK COOO0 KITBKICTIO KHCIOTH
auMonHoi Ta III'. Bkazani jgomomikHI pEeYOBHMHM B HABEJCHHUX Jialla30HaX HE
BIUIMBAIOTh HA TIOKAa3HUK BIJIHOCHOI TYCTHMHHU, OJHAK BIJI HUX 3aJIekKaTh
OpPTraHOJICITUYHI BJIACTUBOCTI JIIKAPCHKOrO cupomy. ToMy HACTYymHUM €Tarnom
JIOCIIJIKEHb CTAJI0 BUBUEHHS BIUIMBY JOMOMDKHUX PEYOBHMH HAa OPraHOJICITHUYHI
BJIACTUBOCTI cupomy. /i BUOOpy ONTUMaNbHOI KUIBKOCTI TONOMIXHUX PEYOBUH
BUTOTOBJIEHO CHPONH 3 PI3HUM BMICTOM KOpHUTeHTIB. Kopuryrouwuii noteHmian
3pa3kiB cupoly BH3Hadanu 3a MeToaukoio A. I TeHuoBoi 3a m’saTubanbHOIO
mkano. OpraHoienTUYHe OIIHIOBAHHS MPOBEACHO METOJOM «CMAaKOBOI KapTH»
Ta (hopmys cmaky 3a Meroaukoro I. A. €roposa.

3a CMakoBUMHU BIJUYTTSIMH TPYyNHU JETyCTaTOpiB BCTAaHOBJEHO, IO
ONTUMAJILHUM € 3pa30K 3 BMICTOM TJiLepuny 5 %.

Y nopanemioMy BHUBYEHO BIUIMB KOHCEpBaHTa (KHCIOTa JIMMOHHA)
Ta ctabum3aTropa (KucioTa cOpOIHOBA) HA OPraHOJENTHYHI MOKA3HUKH CHPOIY.
[lokazaHo, 1m0 HaWBUIIMK I1HAEKC CMaKy BIIMIYA€TbCA Y CHpOMax 3
KOHIIEHTpAIl€o Kucaotu JMMoHHOI 1 % Ta kucnotu cop6iHoBoi 0,1 %. Kpim Toro,
KucioTa copOiHoBa y koHueHTpauii 0,1 % 3abe3nedye MiKpOO1OJIOTIYHY YHUCTOTY
(MeTof in vitro) JKapChbKOTO CHpOIa IIPH 30€epiranHi MpoTsIrom 27 MiCAIIiB.

TakuM YMHOM, Ha OCHOBI TPOBEACHHX KOMIUIEKCHUX JOCITIKEHb HaMHU
OOrpyHTOBAHO CKJaJ JOMOMDKHHMX PEYOBHMH JIIKAPCHKOTO cUpOMy (y T): KCUiIiTa
30,0; dpykrosu 40,0; arapa 1,0; kucnoru numonHoi 1,0; rminepuna 5,0; Kuciotu
cop06inoBoi 1,0; Bogu ountenoi 1o 100,0.

HacTtynHuM etamom JIOCHIKEHb CTaJ0 OOTPYHTYBaHHSI CIIOCOOY BBEICHHS
TJIFOKO3aMiHY T1APOXJIOpH/IA Ta JICBOKAPHITHHA /10 CKJIaAy OCHOBH.

3 ypaxyBaHHSM HOPM CIIO)KMBAHHS, a TAKOX TEPaleBTUYHUX T0OOBUX 103

BU3HAUEHO ONTHMAalbHI KOHIEHTpalli TIIOKo3aMiHy rigpoxjopuna (6 1) 1

neBokapHiTiHa (10 r) Ha 100 1 cupomna. BpaxoByroun (izuko-xiMidH1 BIACTUBOCTI



TJIFOKO3aMiHY T1IPOXJIOpU/Ia Ta JEBOKAPHITHHA, OyJIO JOIITFHUM BBEICHHS JaHUX
A®I 1o ckiagy aikapchbKoro cupomny y hopMi po3uuHy y BOI.

OnHuM 3 TOJOBHUX MUTaHb (PapManeBTUYHOI po3poOku JI3 € BU3HAUCHHS
ONITUMAJIBHOTO PEXUMY TPOMHUCIOBOTO BUPOOHHIITBA MPOAYKTY 3 ypaxXyBaHHSIM
TEMIIEpaTypyd Ta 4Yacy BEICHHS TEXHOJOTIYHOTO IMpoIlecy, MapaMeTpiB poOOTU
oOJnajiHaHHs, YEPTOBICTIO BBEJCHHS JIIOYMX Ta JOMOMDKHUX peyoBUH. [ 1bOTO
HAM{ TEMIEPATypPHUN PEXHUM IUIaBICHHS (TEPMOTpaBIMETPUYHUN  aHAI3)
JIEBOKAPHITUHY, IIOKO3aMiHy TIAPOXJIOPUAY Ta JAOMOMIXHUX PEYOBHH. Y 3B’SI3KY
3 THM, IO JECTPYKIliS JICBOKApHITHMHA Ta BTpaTa MOTO Macu IMOYMHAETHCS TPHU
temriepatypi 120°C 3 IHTEHCHBHUM NiHOYTBOPEHHSIM, TEXHOJOTIYHUN MpOLEC
JIOIUTBHO MPOBOAUTH MpH TemriepatypHomy pexxumy 100-110 °C. Texnonoriunuii
IpOIEC CKJIANA€ThCS 3 HACTYNMHUX CTaliid: NPUTOTYBAaHHS OCHOBH CHPOIY;
BBelieHHsT A®I 10 ocHOBU cupomy; GUIBTpyBaHHS; (acyBaHHS CHPOIY B
KOHTEHHEpHU; €TUKETYBaHHS KOHTEMHEPIB 3 CHUPOIIOM; MMAaKyBaHHS KOHTEHHEpIB Y
MAYKH; TTAKyBaHHS IMTAY0K Y KOPOOKH.

3HaHHS PEOJIOTIYHUX BJIACTUBOCTEW MAa€ BaXKIWBE 3HAYEHHS A
MPOEKTYBAHHSI TEXHOJIOTIYHUX TMPOIIECIB MPHU PO3poOIIl JIIKAPCHKOTO 3acol0y Ta
HOTO KOHTPOJIIO SIKOCTI. BpaxoByrouwm Teopito peosiorii, BUBYEHA PEOJOTIUHY
MOBEIHKY CHUPOMY 3 TJIFOKO3aMiHYy TiJIpOXJIOPUIOM Ta JICBOKapHITUHOM (32
JIONOMOTO0 poTtaniitHoro Bucko3imerpa «Rheolab QC» (pipmu «Anton Paary,
ABctpis) 3 koakcuanbHUMH IruTiHApaMu CC27/S-SN29766).

B pesynbrari  BUBYEHHS ~ CTPYKTYPHO-MEXaHIYHUX  (PEOJIOTIYHHX)
BJIACTMBOCTEH JIIKAPCHKOTO CHPOITY BCTAHOBJIEHO, IO TOCTYMOBE 301IbIICHHS
wBKHAKocTi 3cyBy 10 200 ¢! mpu3sBOmUTH 10 YAaCTKOBOrO PO3KIany CHUCTEMH,
3HUKYE CTPYKTYpPHY B’si3KicTh 3 7,72 Ila-c no 6,46 Ila-c. [IpoTuniexxHe 3MeHIIICHHS
MIBUKOCTI 3CYBY TPHU3BOJIUTH JO MOBHOTO BIHOBIEHHS CTPYKTYpU CHPOIY —
B’SI3KICTh BITTHOBJIIOETHCS ¥ TIEPEBUIIY€E MOYaTKOBY Ha 64, 5 %, (12,7 Ila-c), mo
XapakTepu3ye JaHy CHCTEMy SK CHCTeMy peornekcamiiny. PesynabTatu
JOCITIJKEHHST JTO3BOJISIIOTH BIIHECTH CHPOMN JO CHCTEM 3 HU3BKHM CTYIICHEM

TEKY4YOCTI Ta XapaKTepU3ye CHUPOI SIK CIa0KO CTPYKTYpOBaHy AUCHEPCHY



cuctemy. JlaHa 3aJeXHICTh XapakTepHA I CUCTEM 3 H IOTOHIBCHBKUM THUIIOM
Tedil.

BcranoBneno (dizuko-ximMigHi Ta ¢dapMaKo-TEXHOJOTIYHI BJIACTHUBOCTI
JIKapChKOTO CHPOTY: OMHUC, OxHOpiaHICTh Macu, pH (5-6), oqHOPIMHICTH BMICTY
Ji1040i PEUYOBHMHH B OJMHHMIN JO30BAHOIO JIiKapchkoro 3aco0y (85-115 %),
OJTHOPIIHICTh Macu J103, IO BUTATAIOThCA 3 0ararojo30BUX KOHTEHHEDIB,
BigHOCHA TycTuHa (1,294-1,300), moka3Huk 3amomiteHHs cupony (1,4480-1,4490),
BiJJHOCHA B’s13KicTh (2,440-2,450).

[Ipu nmocnigxeHHI CTaOIIBHOCTI JIIKAPCHKOTO CHUPONY BCTAHOBJIEHO, IO
(13MKO-XIMI4HI MOKa3HUKHU CUPOIY ICTOTHO HE 3MIHIOIOTHCS BIPOJOBXK 2-X POKIB
30epiraHHs pu TemMiepaTypHoMy pexumy 25+2°C, Bosorocti 60+5 %.

Metogom in vitro BHU3HAYEHO KIHETHYHI MapaMeTpu IJis JIIKApChKOTO
CUpPOITy: IIBUAKICTb pPEaKiliii BUBUIBHEHHS TJIOKO3aMIHY Ti1APOXJIOpUIY 1
JICBOKApHITMHA, KOHCTaHTa  IIBHJAKOCTI Ta  TMEpioJ  HaiBBUBUIbHEHHS.
Bceranosinieno, mo BuBlibHEHHS ADI 3 JI3 mianopsiKoBY€eTbCs PIBHSHHIO MEPIIOTO
MOPSIJIKY; BUBUIBHEHHS TIIOKO3aMIHY TiIpOXJIOpUa 1 JIGBOKAPHITHUHA 3 CHUPOIY
3MCHIIIYETHCS 3 YacoM; IIBHJKICTh TMPOIECY BUBUIBHCHHS 3MEHIIYETHCS TPH
30UTBIIICHH] TIEP10Ty HAIBBUBLIHHEHHSI.

VY3aranbHeHHA pe3yNbTaTiB (hapmMaKoIOTIuHUX (TOKCHKOJIOTIYHA
XapaKTEepUCTHKA, crenudiyHa aKTUBHICTh) Ta MIKpPOOIOJOTIYHUX (aHTUMIKpOOHA
aKTUBHICTh, MIKpOOIOJIOTIYHA YHCTOTA) JIOCHDKCHb JIIKAPCBKOTO  CHPOITY
JI0O3BOJIMJIO BCTAHOBUTH, IO BIH € O€3MEeYHUM 1 3a BciMa MIKpOO10JIOTTYHUMHU
NOKa3HWKaMH BifamnoBigae Bumoram JlepkaBHoi (apmakonei Ykpainu (DY)
(po3min 5.1.4, kareropis 3, A. “l'oroBi mikapchki 3aco0M IJii OpPaJIbHOTO
3aCTOCYBaHHS 1 PEKTaJIbHOTO BBEJICHHA ).

Ha miacraBi dapmako-TeXHOJIOTIYHUX, (HI3UKO-XIMIYHUX, MIKPOOIOIOTIYHUX
1 (hapMaKoJIOTIUHUX JOCIIIKEHb OOTPYHTOBAHO CKJIaJ 1 TEXHOJOTIIO JIIKAPCHKOTO
CUPOIly 3 TJIOKO3aMIHY TIAPOXJIOPUJIOM 1 JIEBOKAPHITUHOM. Po3pobiieHo
TEXHOJOTIYHI 1HCTPYKIIi, MPOEKTH TEXHOJOTIYHOTO PErJIaMEeHTy Ta METOJUKH

koHTponto skocti (MKS), mo ampoGoBano B ymoBax antek (bopucniiibcbka



neHTpaibHa anteka Ne 24; KII «SrotuHcbka neHTpanbHa paitoHHa anteka No20y;
TOB KuiBchka antekapcbka MaHy(akTypa») Ta y npomucioBux ymoBax [IpAT
«bX®3» (aktu ampobamii Big 14.03.18; 25.04.18; 19.09.18 Ta 15.05.19
BiJIITOBI/IHO).

HoBu3zHa nocnimkeHpb 3axullieHa maTreHTaMyu YKpainu Ha BuHaxig Ne 120839
Ta Ha KopucHy Mmojenb Ne 117416 «Jlikapcekuit 3aci0 y ¢opmi cupomny ams
OpaJIBLHOTO 3aCTOCYBAHHS IIUPOKOTO CIIEKTPY Mii.

Knrouoei cnosa: TexHOOTIsA, CKIaj, ¢apMalleBTUIHA PO3POOKa, JIIKAPChKUI

CHUPOIL, TJIFOKO3aMIHY T1APOXJIOPU/I, JIEBOKAPHITHH, OCTE0APTPO3.

SUMMARY
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The dissertation is devoted to the theoretical and experimental substantiation
of the composition, the development of technology and research of the medicinal
product in the form of glucosamine syrup with hydrochloride and levocarnitine
with anti-inflammatory action for the prevention and treatment of inflammatory
diseases of the joints.

As a result of the analysis of the literature sources, data on the etiology,
pathogenesis of modern approaches to the treatment of osteoarthritis are
generalized.

The methodology for the creation syrup of glucosamine hydrochloride and

levocarnitine based on an organized sequence of actions to create the appropriate



dosage form is substantiated. @ The methodology developed ensures the
competitiveness of the proposed drugs.

As a result of the study of the pharmaceutical market of Ukraine for the
presence of drugs in the form of syrup, it is established that the number of
imported drugs is 55%. At the same time, it is shown that domestic syrups (45%)
are presented with a narrow range of active pharmaceutical ingredients.

The monthly analysis (2015 - 2017) of sales in cash and cash equivalents
showed an increase in the demand for levocarnitine and glucosamine
hydrochloride preparations for oral administration to confirm the suitability of the
combination of these APIs in the form of medicinal syrup.

Currently, for the manufacture of syrups are widely used substances such as
sugars (glucose, fructose, xylitol, sucrose, molasses), high molecular weight
compounds - agar, gelatin; flavoring corients (citric acid), plasticizers (propylene
glycol (PG), glycerol, polyethylene glycol 400 (PEG-400) .

When creating a medicinal syrup, a study was conducted to obtain a
medicinal syrup with the addition of stabilizing agents, in particular citric acid and
agar. This focuses on the consumer properties of the product, in particular the
physico-mechanical properties (effective viscosity) and taste indicators. For this
purpose, we obtained model samples containing different ratios of inverse syrup,
citric acid and agar.. In order to model plasticity models of the model sample
introduced agar, which is widely used in the pharmaceutical, confectionery and so
the industry.

Module 3 "Quality" (Guideline 42-3.1: 2004 "Medicines - Quality
Guidelines: Pharmaceutical Development™) requires confirmation of the lack of
interaction of AFI with each other and with the excipients in the drugs.
Organoleptic and quantitative methods have established the absence of
physicochemical interaction of glucosamine hydrochloride and levocarnitine with
each other and excipients (sorbitol, xylitol, fructose, citric acid, glycerol, agar,
sorbic acid) as a dry solution including at the time of manufacture and during 3

and 7 days of storage at a temperature of 75 ° C.



Considering that the technological parameters of the composition are due to
the properties of the carrier base, as well as the composition of the formulation, in
the first stage of research the dependence of the relative density of the syrup as an
indicator of physical and mechanical properties on the combinations of substances
included in the composition of the base.

In order to reduce the number of experiments and create an evidence base,
mathematical planning of the experiment using Statgraf was applied. It was found
that three syrup formulations corresponding to the given relative density
parameters were found to be optimal: 1,294 - 1,300. The formulations of these
formulations differ in the amount of citric acid and PG. These excipients in the
above ranges do not affect the relative density index, but they depend on the
organoleptic properties of the medicinal syrup.

Therefore, the next stage of research was to study the effect of excipients on
the organoleptic properties of the syrup. Syrups with different content of
correctors are made to choose the optimal amount of excipients. The correcting
potential of the syrup samples was determined by the method of Al Tentsova on a
five-point scale. Organoleptic evaluation was performed by the method of "taste
card" and taste formulas according to the method of 1A Egorov.

The taste sensations of the panel of tasters determined that the sample with a
content of glycerol of 5% is optimal.

The effect of the preservative (citric acid) and the stabilizer (sorbic acid) on
the organoleptic characteristics of the syrup was further studied. It is shown that
the highest taste index is observed in syrups with a concentration of citric acid 1%
and sorbic acid 0.1%. In addition, the sorbic acid at a concentration of 0.1%
ensures the microbiological purity (in vitro method) of the medicinal syrup when
stored for 27 months.

Thus, on the basis of complex researches we have proved the composition of
excipients of medicinal syrup (in g): xylitol 30,0; fructose 40.0; agar 1.0; citric

acid 1.0; glycerol 5.0; sorbic acid 1.0; water purified to 100.0.



The next stage of research was to substantiate the method of introducing
glucosamine hydrochloride and levocarnitine into the base.

Considering the norms of consumption, as well as therapeutic daily doses,
the optimal concentrations of glucosamine hydrochloride (6 g) and levocarnitine
(10 g) per 100 g of syrup were determined. Based on the physical and chemical
properties of glucosamine hydrochloride and levocarnitine, it is advisable for us to
enter the Aphl data into a drug syrup in the form of a solution in water.

One of the main issues of pharmaceutical drug development is to determine
the optimal mode of industrial production of the product, taking into account the
temperature and time of the technological process, the parameters of the
equipment, the order of introduction of active and auxiliary substances. To do this,
we melt temperature (thermogravimetric analysis) of levocarnitine, glucosamine
hydrochloride and excipients.

Due to the fact that the destruction of levocarnitine and weight loss begins at
a temperature of 120 °C with intense foaming, it is advisable to carry out the
technological process at a temperature of 100-110 °C. The technological process
consists of the following stages: preparation of the syrup base; introduction of
Aphl to the basis of syrup; filtering; packing of syrup into containers; labeling of
containers with syrup; packing containers in bundles; packing bundles in boxes.

Knowledge of rheological properties is important for the design of
technological processes in the development of a medicinal product and its quality
control. Based on the theory of rheology, the rheological behavior of glucosamine
syrup hydrochloride and levocarnitine (using a rotary viscometer "Rheolab QC"
(Anton Paar, Austria) with coaxial cylinders CC27 / S-SN29766) was studied.

As a result of the study of the structural-mechanical (rheological) properties
of the medicinal syrup, it was found that a gradual increase in the shear rate to 200
s-1 results in a partial decomposition of the system, reducing the structural
viscosity from 7.72 Pa - s to 6.46 Pa - s. The opposite decrease in the shear rate
leads to a complete restoration of the syrup structure - the viscosity is restored and

exceeds the initial one by 64.5%, (12.7 Pa - s), which characterizes this system as a



system of reopexation. The results of the study make it possible to attribute the
syrup to systems with a low degree of fluidity and characterize the syrup as a
poorly structured dispersed system. This dependency is characteristic of systems
with Newtonian flow type.

The physicochemical and pharmaco-technological properties of the
medicinal syrup have been established: description, homogeneity of the mass, pH
(5-6), homogeneity of the content of the active substance in the unit of the dosed
medicinal product (85-115%), homogeneity of the mass of doses extracted from
multidose containers, relative density (1,294-1,300), refractive index of the syrup
(1,4480-1,4490), relative viscosity (2,440-2,450).

In the study of the stability of medicinal syrup found that the
physicochemical parameters of the syrup did not change significantly during 2
years of storage at a temperature of 25 + 2°C, humidity 60 + 5%.

In vitro Kkinetic parameters for medicinal syrup were determined by the
method of reaction: glucosamine hydrochloride and levocarnitine release rate, rate
constant, and half-life. It is established that the release of Aphl from drugs is
subject to the first-order equation; the release of glucosamine hydrochloride and
levocarnitine from the syrup decreases over time; the speed of the release process
decreases as the half-life increases.

Generalization of the results of pharmacological (toxicological
characteristics, specific activity) and microbiological (antimicrobial activity,
microbiological purity) studies of the medicinal syrup allowed to establish that it is
safe and in accordance with the requirements of the State Pharmacopoeia Ukraine
(SFU) (Section 5.1.4, Category 3, A. " Ready-to-use medicines for oral use and
rectal administration ").

On the basis of pharmaco-technological, physicochemical, microbiological
and pharmacological researches the composition and technology of medicinal
syrup with glucosamine hydrochloride and levocarnitine have been substantiated.
Technological instructions, drafts of technological regulations and quality control

methods (MCA) approved in pharmacies (Boryspil Central Pharmacy Ne 24; Public



Utility Company «Yagotin Central District Pharmacy Ne20»; Limited Liability
Company Kyiv Pharmacy Manufactory ») and in industrial conditions Private
Joint Stock Company “Borschagovsky Chemical Pharmaceutical Plant” (acts of
approbation dated 14.03.18; 25.04.18; 19.09.18 and 15.05.19 respectively).

The novelty of research is protected by Ukrainian patents for invention No.
120839 and utility model No. 117416 "Medicinal product in the form of a syrup
for oral administration of a wide spectrum of action™.

Key words: technology, composition, pharmaceutical development, drug

syrup, glucosamine hydrochloride, levocarnitine, osteoarthritis.
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