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Huceprariiiina poOoTa MpHUCBsY€HAa KOMIUIEKCHOMY JTOCIIPKEHHIO HayKOBO-
TEXHIYHUX AacCMeKTIB PO3pOOKH, CTaHIApPTH3allli Ta YOPaBIIHHSA pPU3HKAMU
1HBa3UBHUX MEAMYHHUX BHUPOOIB JJII PEKTAIBbHOTO 3aCTOCYBaHHSA, LIO0 MICTITh
010JI0T1YHO aKTHBHI PEYOBMHU POCIMHHOTO MOXOKEHHS. Y poOOTI TOCIIIHKEHO
Gb13uKo-xiMiuHi, (apMaKOTEXHOJIOT1YHI Ta OI0JOTiYHI BIACTUBOCTI MEIUYHHUX
BUPOOIB 13 KOMOIHOBAaHUM CKJIJOM, IXHIO BIAMOBIIHICTh CYy4YaCHUM MI1KHApPOJHUM
CTaHJapTaM Ta PETyJISTOPHUM BUMOTaM.

VY nepiiomy po3niii MPOBEICHO CUCTEMAaTUYHUN aHalll3 CydyacHHUX ITiIXOiB
710 OIIIHKHM Oe3MeKu Ta e(PeKTUBHOCTI MEANYHUX BUPOOiB. PO3rIsiHyTO 0COOIMBOCTI
HOpMAaTUBHOI 0a3u VYKpaiHu, TapMOHI30BaHOI 3 MDKHAPOJHHMMHU CTaHAApTAMU
ISO 10993 (ominka OiocymicHocti), ISO 14971 (ympaBniHHS puU3MKaMu) Ta
nosioxkeHHs MU Pernamenty (€C) 2017/745. OnrcaHo cy4yacH1 TeHIEHIIIT B po3po0ili
MEIMYHUX BUPOOIB PEKTAJBLHOI'O 3aCTOCYBAaHHS, IO MICTAThH O10JIOT1YHO aKTUBHI
pedoBuHH. OCOONMBY yBary MNPUAUICHO MPOOIeMi PO3MEKYBaHHS METUIHUX
BUPOOIB 1 JIIKAPCHKUX 3acO0IB HAa OCHOBI IXHHOTO MexaHi3My nii. BusHaueHo
3HAUYLIICTh ~ BUMNPOOYyBaHb  OIOCYMICHOCTI,  30KpeMa  IIUTOTOKCHUYHOCTI,
ceHcuO1Ti3allli, K1 € HeOOX1THUMU ISl MEUYIHUX BUPOOIB, 1110 MICTATH 010JI0TTYHO
aKTUBHI KOMITIOHEHTHU. AKIIEHT 3pOOJICHO Ha KOMIUIEKCHIH cTpaTrerii OIIHKU
O€3MEUHOCTI, fAKa MOEAHYE JIa0OpaTOpHI MOCHIIHKEHHS in Vitro Ta JOKJIIHIYHI
BUNIPOOYBAHHS i1 VIVO 3 METOIO 3HMW)KCHHS MOTEHIIMHUX PU3HUKIB MPU KITHIYHOMY
BUKOPHUCTAHHI.

Y apyromy po3auii poOOTH JETadbHO OMMCAHO MaTepiaau Ta METOAH, SKI

BUKOPUCTOBYBAIMCS JUIsl JOCHIJDKEHHS. 30Kpema, IMOJaHO XapaKTePUCTUKY



POCIIMHHUX EKCTpaKTiB (KapiuKOBa MajbMa, JIFOOUCTOK JIKAPCHKHM, KaJCHIyJa
JIKapchbKa), OTPUMAHUX METOJOM HAJIKpUTHUYHOI piauHHOI ekcrpakuii COz, Ta
OCHOB [IJIsl CYINO3UTOpiiB (Maciio kakao, Suppocire® AML, Witepsol® HIS5,
MOJTICTUJICHTJIIKOJTI ).

st omiHkM (Pi3MKO-XIMIYHUX BJIACTUBOCTEM Ta SIKOCTI CymO3UTOPIiB OyIii0
3aCTOCOBAHO MIMPOKHM CIIEKTP METO/IB: Bi3yalIbHUI OTJIsI]], BAMIPIOBAaHHS PO3MIpIB,
BU3HAYEHHS OJJHOPITHOCTI MacH, MEXI1 MIIIHOCTI, 4acy IUIaBJICHHS, PO3M'SKIIICHHS
Ta po3nanaHHd. KpiM Toro, mpoBeleHO KIIbKICHE BHU3HAYEHHS BMICTY aKTMBHHX
PEUYOBHUH Yy CYITO3HTOPIAX Ta JOCIIIKEHHS IXHBOI MIKpoOiosoriuHoi ynctoTu. Jlis
OIIIHKMA IMTOTOKCHYHOI il TpemnapaTiB BUKOPUCTAHO METOJIW KYJbTUBYBAHHS
kmtiH 1a MTT-tect. OTpumani pe3ynbTaTH CTaTUCTUYHO OOpOOJIeHO 3
BUKOpUCTaHHAM t-KpuTepito CthiogeHTa Ta ANOVA.

Tpetiif po3aia NpUCBAYEHO pO3pOoO0Ll ONTUMAIBHOT PELENTYPH PEKTAIbHUX
CYTO3HUTOPIiB 13 BUKOPHCTAHHIM POCIUHHUX KOMIIOHEHTIB, SIKI JIEMOHCTPYIOTh
NpOoTHU3aNaIbHy, AaHTHAHAPOTCHHY Ta AHTHOKCHIAHTHY akKTUBHICTh. Ha ocHOBI
aHali3y JIITEpaTypHUX JAHMX 1 MOMNEPEHIX €KCIIEPUMEHTIB Oyso BiiOpaHO TpHU
OCHOBHI1 010JI0T1YHO aKTUBHI 1HTPEIIEHTH: EKCTPAKT SIT1J] KapJIMKOBOI nmayibmMu (Saw
palmetto), eKCTpaKT KOPEHIB JIOOUCTKY JiKapcbkoro (Levisticum officinale) Ta
eKCTpaKT KBITOK Harinok Jikapcbkux (Calendula officinalis). JlocnimKeHO BIUIMB
KOMOIHAII [MX KOMITOHEHTIB Ha (DI3UKO-XIMI4HI BJIACTUBOCTI CYIO3UTOPIiB, X
CTaOUIBHICTh 1 PIBHOMIPHICTh PO3MOJLIY AKTUBHUX pedoBHH. OOpaHO JOMOMIKHI
pPEYOBHMHHM, TaKi SK >KAPOBAa OCHOBA, fKa 3a0e3neuye CTaOUIbHICTH 1 3PY4HICTh
3aCTOCYBaHHHI.

VY derBepTOMy pO311Il OLIHEHO O10CYMICHICTh PO3POOIEHUX CYNO3UTOPIiB
BiAMoBigHO 10 ctanaapty ISO 10993. TlpoBeneHo Tectu Ha:

. [IMTOTOKCHYHICT, — OIIIHCHO BIUIMB AKTHUBHMX KOMIIOHCHTIB Ha
KJIITUHHI KYJBTYPH, IO MiATBEPIUIO BIICYyTHICTh Y HUX TOKCUYHOT Jii.

. Cencubimizallito — mepeBipeHo ajiepridHy peakTUBHICTh CYIIO3UTOPIIB,

sIKa BUSBWJIACSA MIHIMAJILHOIO.



. [lonpasHeHHsT — BCTAHOBIEHO, IO CYIMO3UTOPII HE BUKIUKAIOTH
NOJIPA3HEHHS IIKIPHU Ta CIU30BUX OOOJIOHOK.

Pe3ynbratu cBiq4aTh Mpo BUCOKY O10CYMICHICTh pO3pOOJIEHUX CYIO3UTOPIIB,
10 JJ03BOJISIE PEKOMEHTyBATH 1X JIJISl OJATBIINX JOKIIHIYHUX JTOCIH1IKEHb.

TakoX y 1bOMY pO3JAUII HaBEACHO PE3yJbTAaTH KIIHIYHOTO OLIHIOBaHHS
TepaneBTUYHOI €(EeKTUBHOCTI PEKTAIBHUX CYMO3UTOPIIB Ha MOJENl XPOHIYHOTO
3amajieHHs. 3acTOCYBAaHHS TIO€JHAHHS AaKTUBHUX KOMIIOHEHTIB y QopMi
CYTIO3UTOPIiB 3a0e3meuye BUpaKCHUI CHHEPTETHYHUN €EKT, 110 MPOSIBISIETHCA Y:

. 3HKEeHHI HAOpsSKYy Ta 3amajbHOi peakilii — BCTAHOBIEHO 3HAYHE
3MEHILEHHS PIBHA 3alaJIbHOTO MPOLIECY B 30H1 3aCTOCYBAHHS, IO MIATBEPIKYETHCS
TICTOJIOTITYHUMHU TAHUMU.

o BigHoBiaeHHI  MIKPOIMPKYJALII — BHBYCHO BIUIUB aKTHBHHUX
KOMIIOHEHTIB Ha TIOKPAIICHHS] KPOBOTIOCTAYaHHS Y 30HI 3amaeHHSI.

. AHTHOKCHUJIAHTHI ~ aKTHMBHOCTI — TMPOBEJCHO  aHaNl3  PIBHA
OKHCJIIOBAJIbHUX MapKepiB, SKUM T[OKa3aB 3HIKCHHS BUILHOPAIUKAIBLHOTO
OKHUCJIEHHS MiJ 1€10 CYIIO3UTOPIIB.

. 3MeHIIeHHI 00Jb0BOT0 CUHAPOMY — BCTAHOBJICHO, IO 3aCTOCYBAHHS
CYNO3UTOPIiB CIPUSIE MBUIKOMY 3HATTIO O0JTHOBUX CUMIITOMIB.

[TopiBHSHHS 3 TPAIUIIIHHUMH METOAaMHU JIIKyBaHHS (TIEpOpalibHI MpenaparTH,
1H’€eKIilHI (OpMH) TIOKa3adu IepeBary peKTaIbHUX CYIO3UTOPIiB y 3HUKEHHI
no01YyHNX e(PeKTiB, 30KkpemMa 3 00Ky HUTYHKOBO-KHIIIKOBOTO TPAKTY, Ta 3a0e3MeueHH1
jokanbHOI mii. Ile cBiAUUTH MPO MEPCHEKTHUBHICTH PO3POOICHUX BUPOOIB IS
JIKyBaHHSI XpPOHIYHOT'O MIPOCTATUTY Ta 1HILKX 3aMajJbHUX CTAHIB.

Y 1uboMy po3aiTi akIEHTYEThCSl yBara Ha BaXKJIMBICTI CHUCTEMATUYHOIO
HIIX0My 0 YIPaBIiHHS PU3UKAMH, MOB’S3aHUMH 3 BUKOPUCTAHHSIM MEIUYHHUX
BUPOOIB peKTAIbHOTO 3acTocyBaHHs. Ha ocHoB1 ctannapty ISO 14971 po3pobiieHo
MOJIeITb YIPABIIIHHS PU3UKAMU, KA BKITIOYAE:

° [nenTudikaiiro pu3MKiB — BUSBICHO MOTEHIIIMHI PU3UKH, TTOB’sA3aH1 3
010JIOTYHO AKTUBHUMH PEYOBHMHAMM (BaplaOeNbHICTh CUPOBHHH, MOXKIJIMBICTb

IEPTIYHUX PEaKiliid, B3aEMOIisl 3 Uy TJIMBUMHU TKAHHHAMM).



° OuiHKY pU3HKIB — IPOAHAII30BaHO BILJIMB KOKHOI'O PU3MKY Ha O€3MeKy
Ta e(PEKTUBHICTh CYMO3UTOPIiB. J[JI IbOrO BUKOPUCTAHO MATPHUIIIO OI[IHKH PU3UKIB
13 BU3HAYEHHSM iXHBOT HMOBIPHOCTI Ta CEPHO3HOCTI HACII IKIB.

° MiHiMi3allifo pU3UKiB — pO3pOOICHO 3aX0/1, CIPSIMOBAH1 Ha 3HWKEHHS
PHU3HKIB, BKIIFOUAIOUU KOHTPOJIb SKOCTI CHPOBUHU, BIIOCKOHAJICHHS TEXHOJIOTTYHOTO
poIiecy Ta MPOBEICHHS BUMPOOYBaHb B MPOIECi BUPOOHMIITBA Ta TIPHU BUITYCKY
TOTOBOTO MPOIYKTY.

Cucrema ynpaBIliHHS pU3UKaMU MOXe OyTH BIPOBAKEHA BUPOOHUKAMH IS
MOKpAIEeHHsS SKOCTI TPOIYKIi Ta 3a0e3rnedeHHs i1 BIAMOBIIHOCTI CyYacHUM
MIXHAPOJHUM CTaHIApTaM.

[IpakTruHe 3HaYEHHST pOOOTH TOJISITA€ Y CTBOPEHHI MEIUYHUX BUPOOIB, SKi
BIJIMOBIAAIOTh CyYaCHUM MIDKHAPOJIHUM BUMOTaM IIOA0 Oe3IeKku Ta eeKTUBHOCTI.
3anponoHoBaHi MIAXOAU 10 PO3POOKH, CTAHIAPTHU3ALII Ta YIPaBIIHHSI PU3HKAMU
CHPUSIOTh BIOCKOHAJICHHIO TEpamii XPOHIYHOTO MPOCTATUTYy Ta IHTErparlii
YKpaiHChKUX BUPOOHUKIB y MDKHApPOJIHUN pUHOK. Pexomenpaarlii poOOTH MOXYThb
OyTH BUKOPHCTaHI PETYJISTOPHUMHU OpTraHaMy Ta BUPOOHUKAMHU TSl BIIOCKOHAICHHSI
MPOIIECIB PO3POOKH, OLIHKH BiJMOBIIHOCTI Ta BIPOBAKEHHS MEIUYHUX BUPOOIB
Ha PUHOK.

TakuM 9rHOM, BUKOHAHI TOCHIKEHHS 3aKJIaIal0Th OCHOBY JIJISl TIOJIAJIBIIIO]
PO3pOOKH IHHOBAIITHIX MEUYHUX BUPOOIB, 110 MOEAHYIOTh BUCOKY €(heKTHUBHICTD
13 6€3MeKO0I0 Ta BiAMOBIIAI0TH HAWBUIIIMM CTaHAAPTAM CYy4acHOI MEAUIIMHU.

KirouoBi cjaoBa: menuuHi BUPOOH, CyHO3UTOpIi peKTajabHI, O10J0TIYHO
aKTUBHI PEYOBMHHU, POCIUHHI EKCTPAaKTH, KapJMKOBa TMajbMa, JIOOUCTOK
JIKApChKUM, KaJeHAyla JIKapchka, MPOCTATOMPOTEKTOP, [W3aiiH BUPOOY,

cTaHAapTu3allisi, 610CyMICHICTb, YIIPABIIHHS PU3UKAMH.
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ABSTRACT

Dmytrenko O.V. Scientific and technical principles of standardisation and risk
assessment of an invasive medical device with prostate-protective effect. —
Qualification scientific work as a manuscript. Dissertation for the degree of Doctor
of Philosophy in Specialty 163 — Biomedical Engineering. — National Technical
University of Ukraine “Igor Sikorsky Kyiv Polytechnic Institute,” Kyiv, 2025.

The dissertation is devoted to a comprehensive study of the scientific and
technical aspects of development, standardization, and risk management of invasive
medical devices for rectal application containing biologically active substances of
plant origin. The study investigates the physicochemical, pharmacotechnological,
and biological properties of medical devices with a combined composition, their
compliance with modern international standards, and regulatory requirements.

The first chapter systematically analyzes modern approaches to assessing the
safety and effectiveness of medical devices. It examines the peculiarities of the
Ukrainian regulatory framework harmonized with international standards
ISO 10993 (biocompatibility assessment), ISO 14971 (risk management), and the
provisions of Regulation (EU) 2017/745. Current trends in the development of rectal
medical devices containing biologically active substances are described, with
particular attention to the issue of distinguishing medical devices from medicinal
products based on their mechanism of action. The importance of biocompatibility
testing, including cytotoxicity, sensitization, which are essential for medical devices
containing biologically active components, is highlighted. Emphasis is placed on a
comprehensive safety assessment strategy that combines in vitro laboratory studies
and in vivo preclinical trials to minimize potential risks during clinical use.

The second chapter details the materials and methods used in the study. It
provides a characterization of plant extracts (saw palmetto, lovage root, and
calendula flower), obtained through supercritical CO, extraction, and the bases for

suppositories (cocoa butter, Suppocire® AML, Witepsol® H15, and polyethylene
glycols).



A wide range of methods was employed to evaluate the physicochemical
properties and quality of suppositories: visual inspection, measurement of
dimensions, determination of mass uniformity, strength, melting time, softening
time, and disintegration time. Additionally, the quantitative determination of active
substances in suppositories and their microbiological purity was conducted.
Cytotoxic effects were evaluated using cell culture methods and the MTT assay. The
results were statistically processed using Student’s t-test and ANOVA.

The third chapter focuses on developing the optimal formulation of rectal
suppositories using plant components that demonstrate anti-inflammatory,
antiandrogenic, and antioxidant activities. Based on a literature review and
preliminary experiments, three main biologically active ingredients were selected:
saw palmetto berry extract (Saw palmetto), lovage root extract (Levisticum
officinale), and calendula flower extract (Calendula officinalis). The effects of these
combinations on the physicochemical properties, stability, and uniform distribution
of active substances in the suppositories were studied. Excipients, such as a fatty
base ensuring stability and ease of use, were selected.

In the fourth chapter, the biocompatibility of the developed suppositories was
evaluated in accordance with ISO 10993 standards. The following tests were
conducted:

¢ Cytotoxicity — confirming no toxic effects of the active components on cell
cultures.

e Sensitization — demonstrating minimal allergic reactivity of the
suppositories.

e [rritation — showing that the suppositories do not cause skin or mucous
membrane irritation.

This chapter also indicate high biocompatibility of the developed suppositories,
enabling their recommendation for further preclinical studies.

The fourth section presents the results of clinical evaluation of the therapeutic

efficacy of rectal suppositories in a model of chronic inflammation. The use of a
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combination of active ingredients in the form of suppositories provides a pronounced
synergistic effect, which is manifested in:

eReduction of swelling and inflammation — demonstrated by a significant
decrease in the inflammatory process, confirmed by histological data.

e Restoration of microcirculation — showing improved blood supply in the
inflamed area.

e Antioxidant activity — indicated by reduced oxidative markers due to the
suppositories.

e Pain relief — revealing rapid alleviation of pain symptoms.

Results with traditional treatment methods (oral and injectable forms) showed
the advantage of rectal suppositories in reducing side effects, particularly
gastrointestinal issues, and ensuring localized action. This highlights the potential of
the developed products for treating chronic prostatitis and other inflammatory
conditions.

The chapter also emphasizes the importance of a systematic approach to risk
management for rectal medical devices. Following ISO 14971, a risk management
model was developed, including:

e Risk identification — identifying potential risks associated with biologically
active substances (e.g., variability in raw materials, allergic reactions, interaction
with sensitive tissues).

e Risk assessment — the impact of each risk on the safety and effectiveness of
the suppositories has been analyzed. A risk assessment matrix was used to determine
the probability and severity of potential consequences.

¢ Risk minimization — measures have been developed to reduce risks, including
raw material quality control, improvement of the technological process, and testing
during production and at the release of the final product.

The risk management system can be implemented by manufacturers to
improve product quality and ensure compliance with modern international

standards.
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The practical significance of this work lies in creating medical devices that
meet modern international safety and efficacy requirements. The proposed
approaches to development, standardization, and risk management contribute to
improving chronic prostatitis therapy and integrating Ukrainian manufacturers into
the international market. The study’s recommendations can be utilized by regulatory
authorities and manufacturers to enhance the processes of development, conformity
assessment, and market implementation of medical devices.

Thus, the completed research forms a foundation for further development of
innovative medical devices that combine high effectiveness with safety and meet the
highest standards of modern medicine.

Keywords: medical devices, rectal suppositories, biologically active
substances, plant extracts, saw palmetto, lovage, calendula, prostate protector,

product design, standardization, biocompatibility, risk management.
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BCTYII

AKTYaJIBHICTh TEMHU.

Po3BUTOK CydacHWX MEIWYHHUX TEXHOJOTIA BHUMAarae BIIPOBAKCHHS
BUCOKOSIKICHUX 1 O€3MEUYHMX MEIUYHUX BHUPOOIB, AKI BIJMOBIIAIOTH Cy4YacHUM
pPEeryJISTOPHUM CTaHJapTaM Ta 3a0e3nedyroTh €(EeKTUBHICTh JiKyBaHHs [1, 2].
IaBa3uBHI MeauuyHi BUPOOU, OCOOJHMBO Ti, IO MICTATH OI10JIOTIYHO AaKTHUBHI
PEUYOBUHU, MOKYTh 3aifHATH KIIOUOBE Miclie B Teparii pisHUX 3axBoproBaHb [3]. Ix
3aCTOCYBaHHS B YPOJIOTii, IPOKTOJIOTII Ta HIMHUX chepax MEAUINHU € BAXKITHBUM
JUTS TIOKPAIIICHHS SIKOCTI )KUTTS MAIli€HTIB, OJHAK 111 BUPOOH OTPEOYIOTh peTeIbHOI
OIIHKM O€3IeKH, CTaHJapTU3allii Ta yIpaBIiHHI PU3UKAMHU.

Oco01mBOi yBaru 3aciIyroByl0Th BUPOOH PEKTAIbHOTO 3aCTOCYBAHHS, TaKl sIK
CyHo3UTOPii, 110 3a0€31MeuyI0Th NPSIMHUI BILUIUB Ha NATOJOTIYHY 30HY, MIHIMI3YIOUU
cucteMH1 1o014uH1 edekTH [4]. BukopucTtanHs Takux BUPOOIB € NEPCHEKTUBHUM Y
JikyBaHHI XpoHiuyHoro mpoctatuty (XII) [5] — 3axBoproBaHHS, SK€ YpaxKye
YOJIOBIKIB ~ PEMPOJYKTUBHOIO BIKY 1 4YacTO MPHU3BOJUTH IO MOPYILIECHHS
penponyktuBHOI (yHKIii. 3rimHo 3 gaHuMmH, A0 60-65% marmientiB 13 XII
CTpaXIal0Th Ha XpOHIYHUM abakTepianbHuil pocTaTuT (XAII) [6], s nikyBaHHS
SAKOTO e(PEeKTUBHMMH € TMpernapaTd POCIMHHOTO ToXomkeHHs [7]. Hanpwukman,
EKCTPAKT STl KapJIMKOBOI maibMu (Saw palmetto) Ta eKCTPAKT KOPEHIB JTIOOUCTKY
nikapcekoro (Levisticum officinale) Ta €KCTpakT KBITOK HAariioKk JIKapChKUX
(Calendula  officinalis)  BUABNAIOT,  MPOTH3amajibHI,  AHTUAHIPOTEHHI,
CIa3MOJIITHYHI, CEYOTiHHI Ta aHTHOKCHJAHTHI BiactuBOCTi [8, 9, 10]. Po3pobka
CYNO3UTOPIiB HA OCHOBI TAKMX €KCTPAKTIB € aKTyaJIbHOIO Yepe3 iXH1N MO3UTUBHUN
BIUIMB Ha CHUMIITOMH NPOCTAaTUTy, 30KpEMa AU3YpPHUYHI MOPYLIEHHS, OOJICHI
BIIUYTTS Ta 3amajCcHHS.

BonHouac po3po0Oka Ta BIpOBaPKEHHS TAKMX BUPOOIB CTUKAOTHCS 13 HU3KOIO
BUKJIMKIB, CEPE SIKUX MOXHA BIJIMITUTH HACTYIIHI:

Cysopi pezynamoprni sumozcu. Pernament (€C) 2017/745 Bumarae BUCOKOTO
PIBHSL TTPO30POCTI Ta CTaHAAPTHU3ALl]l MPOLECIB OI[IHKK BIAMOBIIHOCTI MEIUYHUX

BUp00OiB. OCcOOIMBO aKTyaIbHUMU € MMUTAHHS PO3MEKYBaHHS MEIMYHUX BUPOOIB Ta
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JIKapChKUX 3ac001B, MO IPYHTYIOTHCS HA OCHOBHOMY MexaHi3Mmi aii BupoOy [11].
Jlns 6aratbox BUPOOIB, 30KpeMa THUX, 1[0 MICTATHh O10JIOT1YHO aKTHUBHI PEUYOBUHH,
IIeH aCMeKT 3aIMIIAEThCS BUKIUKOM [3].

Heobxionicms  oyinku Oiocymichocmi. JIigs MeIUYHMX BHUPOOIB, SK1
KOHTaKTYIOTh 13 UYyTJIMBUMU TKAaHWHAMH, KPHUTHYHO BaXJIMBO  OI[IHUTH
6iocyMicHicTh MaTepiainiB. Mixkaapoaauii ctanaapt [ISO 10993-1 Buznauae 0oCHOBHI1
OPUHIIMIN MPOBEICHHS TaKUX JOCIIIKEHb, OJJHAK MOro peKOMEHAIlll He 3aBK]1
BpPaxoBYIOTh crieliu(iKy MaTepiaiiB npupoaHoro noxomkeHus [12]. Ie ycknaantoe
PO3pOOKY Ta CTaHAAPTU3AIIII0 BUPOOIB, TAKUX SIK CYTO3UTOPII.

Ilpobnemu ynpasninus puszuxkamu. EdEKTUBHE YIpaBIiHHA pPHU3UKAMH €
KITFOUOBUM JI1sI 3a0e3nedeHHs 6e3nekn MequnaHux BupooOiB [13]. [aBasuBHI BupoOu,
Kl MICTSATh POCIWHHI KOMIIOHCHTH, MalTh IOTEHIIMHI PHU3UKHU, 3yMOBJIEHI
Bapia0ENbHICTIO CUPOBHHM, MOXJIMBICTIO aJIEpTiUHUX peakiiii abo B3aeMoAil i3
TKaHUHAMU. AKTyaJIbHUM 3aJUIIAE€ThCS pO3pOOKa MOJIeNIeH yIpaBIIiHHS PUSUKAMH,
SIK1 BpaxOBYIOTh IIi acriekTH [12].

Bnaue ma nixyeamns xpowiunoco npocmamumy. XPOHIYHHUNA MPOCTATHUT €
CKJIQJHUM Ta TMONIMPEHUM 3aXBOPIOBAHHSM, IO BIUIMBAE Ha SKICTh KUTTS
yoJIoBiKIB. TpaauiliiHa Teparisi, sika BKJIOYA€ aHTHUOIOTHKM Ta MNpOTHU3AMalbHI
npenaparu, Mae oOMexeHy e(DEeKTHUBHICTh 1 4acTO CYMPOBOKYETHCS MOOIYHUMU
epexkramu [14]. ¥V 1bOMy KOHTEKCTI pPOCIMHHI KOMIIOHEHTH, TaKi SIK €KCTPaKTH
KapJIMKOBO1 MaJIbMHU, JTIOOMCTKY Ta HAT1JIOK JIIKAPCHKHUX, € IEPCTICKTUBHIUMH 4Yepe3
TXHI1H MPOTHU3aANAJIbHUN, AHTUAHAPOTCHHU I Ta AHTUOKCUJAHTHUMN
edextu [8,9, 15, 16].

Ilompeba y s0ockonanenni Hopmamusroi 6azu. B Ykpaifi cucrema OIiHKU
BIIMOBIAHOCTI MEIWYHUX BHUPOOIB 1€ HE TMOBHICTIO TapMOHI30BaHa 13
€BpONEHChKUMU  cTaHaapTamMu. lle o0mexye MOXKIMBOCTI  HalllOHAJTBHUX
BUPOOHMKIB Y BHXOJ1 HAa MDKHApOJHI puHKU. Po3poOka HAyKOBO OOIPYHTOBAHMX
MIIXOMIB JO0 CTaHAapTH3allli Ta OIIHKM BIAMOBIIHOCTI 1HBAa3UBHUX MEIUYHHUX
BUPOOIB € BXXJIMBUM KPOKOM I 1HTETpallii yKpaiHChKOI1 MPOIYyKIlli y TTI00anbHy

CHUCTEMY OXOPOHHU 37I0POB’S.
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Exonomiunuii acnexm. Po3pobka MenuuHUX BUPOOIB 13 BUKOPHCTAHHIM
POCIIMHHUX KOMITOHEHTIB € MEePCIEKTUBHOIO HE JIMIIE 3 TOUYKH 30py TEPANCBTUIHOI
e(eKTHUBHOCTI, aje ¥ EKOHOMIYHOI MOIIIBHOCTI. POCIMHHI KOMIOHEHTH, TakKi SK
Saw palmetto, € TOCTYITHUMHU ¥ MaIOTh 3HAYHUN MOTEHITIAN JIsl 3HUKEHHS BAPTOCTI
JIKyBaHHS MOPIBHAHO 13 CHHTETUYHUMU Tipenaparamu [17].

3arajioM akTyaJdbHICTh TEMH JOCIHIDKEHHS OOYMOBJICHa IIOTPEOO Y
CTBOPEHHI HOBHMX IIJIXOMIB JO PO3pPOOKH, CTaHAApTH3allil Ta PEryJSTOPHOIO
3a0e3nevYeHHs MEIMYHUX BUPOOIB PEKTAILHOTO 3acTocyBaHHs. L{i BupoOu He mwuire
CIPUSIOTH MiABUIICHHIO €(DEKTUBHOCTI JIIKYBaHHS, ajie¢ ¥ 3a0e3MeuyoTh BUCOKUN
piBeHb Oe3MeKu AJiA Mall€HTIB, 30kpeMa y cdepi gikyBanHs XII. Bupimenns nux
3aB/laHb CIPUATUME I1HTErpauii HallOHaJIbHOI HOPMAaTHBHOI 0Oa3u 13 Cy4yaCHUMH
MDKHApOJHUMU BUMOTamH, 110 3a0e3MeuuTh MOKpAIlIeHHS JOCTYNMy 10
1HHOBALIMHUX PIILIEHb Y cepl OXOPOHU 3I0POB 1.

3B's130K po00TH 3 HAYKOBMMHU NMPOrpaMamMu, IVIAHAMHU, TEMaMM.

PoGora Bukonana Ha kadenpi TpaHCHAIMIHHOI MeIUYHOI OloiHXkeHepii
KIII im. Iropss  Cikopchbkoro B paMKax HayKOBO-IOCHigHUX poOiT «Po3pobka
IHHOBAIIMHUX OIOMEIUYHUX TEXHOJOTIM Ta MPOAYKTIB ISl JIarHOCTUKH Ta
JIKyBaHHS MATOJIOT1H J0AUHWY (epkaBHui peectpaniiauii Homep 0119U103789)
Ta «Po3po0ieHHs TeNnto 3 paH03arolOBaIbHUMH BIIACTUBOCTSAMHM JIJISl 30BHIIIHBOTO
3aCTOCYBaHHs» (nepkaBHUM peectpamiiinuii Homep 0123U104137), a Takox y
BIIJIUTL PETYJISTOPHUX BIAHOCHH, MEHEIKMEHTY SKOCTI Ta HayKOBO-TEXHIUHHMX
po3pobok TOB «YHIBEPCAJIBHE AT'EHTCTBO «ITPO-®APMAY» y pamkax
BIJIMOBIAHUX HAYKOBO-TEXHIYHUX MPOrpam.

Merta i 3aBIaHHSA 10CJTiIKEHHS.

Memorw poboTu OyJI0 HayKoBe OOIPYHTYBaHHsI NMPHUHIMIIB O10JIOTTYHOT,
(b13UKO-XIMIYHOI Ta TEXHOJIOTTYHOT CTaHAApTHU3alll1, @ TAKOXK YIIPaBII1HHS pU3UKaAMU
JUIS 1HBa3UBHUMH MEIUYHUMHU BHpPOOAMH, IO MICTITh O10JOTIYHO aKTHBHI
PEUYOBHHM, HA MPHUKIAIl PEKTAIBHUX CYMO3UTOPIiB 13 MPOCTATONPOTEKTOPHUMHU

BJIaCTHUBOCTAMM.
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JIJist mOCATHEHHS MOCTaBIEHOT METH HEOOXiJHO OyJI0 BUPIIIMTH HACTYIHI
3A60aHHA:

- IPOBECTH aHaJII3 HOPMATHBHOI 0a3um VYkpaiHu Ta €BpONEHCHKOTO
Coro3y moao oco0auBOCTEH 00Iry MEIMYHHX BUPOOIB, IO MICTATH O10JIOT1YHO
aKTHUBHI pEYOBUHU;

- IpoBeCTH OOIPYHTYBAaHHS SIKICHOTO Ta KUIBKICHOTO  CKJIaay
biTokoMMo3uIil I pO3pOoOJICHHS Ha i1 OCHOBI PEKTAIBHUX CYMO3UTOPIiB 13
IPOCTATONPOTEKTOPHUMU BIACTUBOCTSIMU;

- pO3pOOUTH CKJIaJl Ta TEXHOJIOTII0 PEKTAIbHUX CYMO3UTOPIiB 13
MIPOCTATONPOTEKTOPHUMH BIIACTUBOCTSAMH, & TAaKOX IMPOBECTH iX CTAHIAPTHU3AIIIIO

3a (P13UKO-XIMIYHIMH Ta MIKpOO10JIOTIYHUMHU MTOKa3HUKAMU;

MPOBECTH O10JIOT1YHE OLIIHIOBAHHS PO3POOJIECHOTO MEIUYHOTO BUPOOY
3riJIHO BUMOT cTaHapTiB cepii ISO 10993;

- 3MIMCHUTH KJIIHIYHE OI[IHIOBAaHHS PO3POOJICHOTO0 METUYHOTO BUPOOY
3rigHO BUMOT TEeXHIYHOTO perjamMeHTy IOJ0 MEIWYHUX BUPOOiB, 3aTBEPIKEHOTO

nocranoBoto Kabinery MinictpiB Ykpainu Big 2.10.2013 p. No 753;

BUKOHATH aHalli3 PHU3HUKIB PO3POOJEHOr0 MEAUYHOTO BHPOOYy 3
ypaxyBaHHSM HOPMaTHUBHUX JOKYMEHTIB YKpainu Ta €Bpomneiicbkoro Coro3y.

OO0’eKkT MOCHIIKEeHHS: TPUHIUNN O10J0T14HOI, (HIZUKO-XIMIYHOI Ta
TEXHOJIOTIYHOT CTaHAapTU3alii ¥ YHpaBiaiHHA pU3MKAMHU I8 1HBa3MBUHHX
MEIUYHUX BUPOOIB, 110 MICTATH 010JIOTTYHO aKTUBHI PEUOBUHHU.

IIpeamer gocaigkeHHsi: METOIU Ta 3acO0M CTaHAApTHU3AIll W yMpPaBIiHHS
pU3HKaMU JUIsl 1HBa3UBUHUX MEAMYHHUX BUPOOIB, 110 MICTATH O10J0T1YHO AKTUBHI
PEUYOBHHM, HA MPUKIALl PEKTAIbHUX CYNO3UTOPIiB 13 MPOCTATONPOTEKTOPHUMHU
BJIACTUBOCTSIMHU.

Metoau pociaigxeHHsi: (¢Gi3UKO-XIMiuHI, O10XIMI4HI, MIKPOOIOJIOT1YHI,
IIUTOJIOT14HI, (PApMaKOTHOCTUYHI, 1IH)KEHEPHO-TEXHOJIOT1YH1, CTATUCTUYHI, & TAKOXK

METOJIY TEPMIHOJIOTIYHOT'O aHAIII3y, CUCTEMAaTH3allli Ta CTPYKTYPHOT'O aHAIII3y.

21



HaykoBa HOBH3HAa OTPUMAaHUX pPe3yJbTATiB.

Brnepiie 06rpyHTOBaHO Ta pO3pOOJIEHO PElEenTypPy PEKTATbHUX CYTIO3UTOPIiB
13 TMPOCTATONMPOTEKTOPHUMH BJIACTUBOCTAMHM Ha OCHOBI (DITOKOMMIO3HUIIT 13
EKCTPAKTIB ST KapaukoBoi manbMu (Saw palmetto), KOpeHIB IHOOUCTKY
nikapebkoro (Levisticum officinale) Ta xBiTOK KajneHaynu Jikapchkoi (Calendula
officinalis), a TakoXX TPOBENECHO IX CTaHAApTU3AIl0 3a (I3UKO-XIMIYHMUMH Ta
MIKpOO10JIOTTYHUMU MMOKa3HUKaMHu. JloBeieHo, 1110 po3po0IeHUI MeTUYHUI BUPIO €
O6iocyMiCHUM BIAMOBITHO 10 BUMOT cTaHmaptiB cepii ISO 10993. Bmepme s
OpUTiHATBHOI (HITOKOMITO3HUIIT MEIUYHOTO BUPOOY MPOBEICHO HAYKOBO-TEXHIUHY
OI[IHKY PU3UKIB, MOB’SI3aHUX 13 3aCTOCYBaHHSAM PO3POOJIEHOTO MEAUYHOTO BUPOOY,
mo BpaxoBye BuMoru ISO 14971 ta TexHIYHOro perjaMeHTy M0J0 MEAUYHHX
BUPOOIB.

Pesynbrati poOOTH pO3MUPHIIA Ta AOMOBHWIM HAyKOBO-METOJHMYHI Ta
HAyKOBO-TEXHIYHI OCHOBU KiacudiKyBaHHS Ta CTaHAApPTU3AIll 1HBa3WBHHX
MEIUYHUX BUPOOIB, IO MICTATH 010JI0TTYHO aKTUBHI pEUOBUHH.

IIpakTHyHe 3HAYEHHSI OTPMMAHUX Pe3YJIbTATIB.

Otpumani pe3ynbTaTd O10JOTIYHOTO OIIIHIOBAHHS MEIUYHOTO BUPOOY,
npoBeneHi BianoBigHO a0 craHgaptiB [SO 10993, moxyTh OyTHM BHUKOpPHCTaHI
OopraHaMu 3 OIIHKM BiJIMTOBITHOCTI JJIsi MIATBEPKEHHS O€3MeKu 1 ePeKTUBHOCTI
BUPOOY ITij1 yac Woro ceptudikarii.

Po3pobiieHi pekoMeHpalii Moa0 OL[IHKM PU3UKIB MEIUYHUX BUPOOIB, SIKi
BPaxoOBYIOTh CIeU(PiKy POCIMHHHUX IHTPEIIEHTIB, MOXKYTh OyTH aJanToOBaHI JJis
rapMoOHi3allii TPUHIMIIB TEXHIYHOTO PEryJIIOBaHHS O0Iry MEJIWYHHX BHUPOOIB B
VYkpainu i3 3aKOHOAABCTBOM (peKoMeH aIisiMu) €Bpomneicbkoro Coro3sy.

3anponoHoBaHi ~ MeTOAM  (PI3MKO-XIMIYHOT  Ta  MIKPOOIOIOTTYHOT
CTaHAapTU3alii po3po0IEeHOr0 MEAUYHOTO BUPOOY MOXKYTh OyTH BUKOPUCTaHI MPU
PO3pOOIIeHH] THIIKUX BUAIB (papMalleBTUYHOI Ta mapadapMaeBTHUHOT MPOTYKIIii.

PesynbraTu po6oTu BripoBakeHo 3 2023/24 H.p. y BUKIIaIaHHS AUCITUTLIIH
«CucremMun 3a0e3meueHHs SKOCTI y OloMenanuHii 1HX)eHepii Ta Olodapmarii» Ta

«PerynsTopHi BimHOCMHM y OlomMenawuHii imkeHepii Ta  Oiodapmarrii»
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(MaricTepchbkii  piBeHb BHINOI OCBITH) A 3A00yBayiB  CIEHIATBHOCTI
163 biomeauuHa iHXeHepis Ha Kadenpl TpaHCIALINHOI MenuyHOi OloiHXKeHepii
KIII im. Irops Cikopcekoro  (IoBiZKa TOpO  BUKOPUCTaHHS  pE3yJbTaTiB
aucepranitHoi  podorun  Big  23.01.2025p.), y BHpoOHHUOMY  IpoIeci
TOB «YA «ITPO-OAPMA»  (moBiika mpo  BOPOBAIKEHHA  PE3yJbTaTiB
nucepraiiitHoi podotu Bijx 20.12.2024 p.) Ta BAKOPUCTAHO Y METOJUYHUX TT1IX01aX
JI0 TIPOIEAYP OIIHKHM BIAMOBITHOCTI MEAUYHUX BUPOOIB, IO MICTATH O10JOTTYHO
aKTMBHI peYoBHHM, B opraHi 3 omiHku BiamoBimHocti TOB «YxkpMenCepr»
(moBimKa TPO  BIPOBAKCHHS  PE3yibTaTIB  JHUCEPTAIIHHOI  poOOTH  BIJ
17.01.2025 p.).

Oco0ucruii Bkaajg 3100yBayva.

PesynbraTtu poboTH, 110 BUKIIAJICH] B IUCEPTAllli, OJiep>KaHi aBTOpoM abo 3a
Horo Oes3nocepeHboi yuacti. [lmaHyBaHHS €KCIEpUMEHTAIBHOI pPOOOTH Ta
y3araJibHEHHS OTPUMAHUX PE3YIbTAaTIB MPOBOAWIOCS CHUIBHO 3 HAYKOBUMU
KepiBHUKaMU 11.0.H., mpod. [Nankinum O.1O. Ta k.papm.H., goi. ['01emMO10BCHKOIO
O.I. XiMmiko-aHamiTH4HI Ta (PapMaKO-TEXHOJIOTIUHI OCHIKEHHS TPOBOIUINCS
ChiipHO 13 K.papm.H., nom. ['omem6GioBchkoro O.1. biojoriude omiHOBaHHS
MEIUYHOr0 BUPOOY MPOBOJAWIM CHUIBHO 3 A.M.H., npod. Pubanko C.JI. ta k.0.H.,
c.H.c. Crapocunorwo J[.b. Amnami3 mitepaTypHHX IaHUX 3a JCIKAMH TeMaMHu
MPOBOAMIIM CHIJIBHO 13 K.T.H., o1, JIynienko T.M., k.6.H., c.H.c. becnanosoro O.41.,
JAmutpenkom A.M.

Anpobanisi maTepiajiB qucepraunii.

OCHOBHI TOJIOKEHHSI JAMCepTalii MpeACTaBiIeHl Ha HAayKOBO-NPaKTUYHUX
koH(pepeHisx Ta 3’i3gax: Ha Proceedings of the I International Scientific and
Technical Conference «Modern Technologies of Biomedical Engineeringy,
May 2527, 2022, Odesa, Ukraine; Ha HayKOBO-NPAaKTHUYHIM KOH(pEpeHIl
[TpoGnemu ekonoriunoi OioTexHonorii: marepianu VI MDKHaApOAHOI HayKOBO-
npakTu4Hoi KoHpepeHIli «HoBiTHI gocsrHeHHs Ol0TexHOJOT1», 23-24 BepecHs
2022 p., m. KuiB; Ha HaykoBo-mpakTu4Hii KoHbepeHii CydacHuil cTaH Ta

NEPCHeKTUBU OlOMENUYHOT 1HXeHepil : wmarepiand MiKHApOAHOI HAyKOBO-
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npakTUYHOi KoH(epeHIi, npucBsueHoi 125-piunoMy roBuiero HaiioHamsHOTO
TEXHIYHOr0 yHiBepcuTeTy YKpaiHu «KHUiBChKHUU MOJITEXHIYHUN 1HCTUTYT IMEHI
Irops Cikopcbkoroy, 13-14.12.2023, m. KuiB; Ha HayKOBO-TIpaKTU4HIM KOH(epeHIii
VII International Scientific and Practical Conference «Medicines for Humansy, 21-
22 Gepesns 2024 poky, M. XapkKiB.

IMy6aikanii. 3a MaTepianamu qucepTariii ormy01iKoBaHO 9 HayKOBHX Mpallb, 3
akux: 1 MmoHorpadis, 2 cTaTTi y NepioguIHUX BUJAHHSX, 110 1HACKCYIOThCS Scopus
(Q4), 2 crarri y HaykoBux haxOoBUX BHJAHHAX YKpaiHu Kateropii b 3a
cnerianpHicTIO 163 — biomenuuna iHxeHepis, 4 Te3 A0MOBieH Ha MIKHAPOTHUX Ta
BITYM3HSIHUX HAYKOBO-ITPAKTUYHUX KOH(PEPEHIIISAX.

Crpykrypa Ta o0car aumcepramii. 3micT poOOTHM BHKJIAQJEHO Ha
198 cropinkax. [lucepraliist CKIagaeThCs 31 BCTYITY, OTJISAY JiTepaTypH, MaTepialiB
Ta METOMIB JOCII/I)K€Hb, TBOX PO3JILUIIB BIACHUX JOCIIIKEHb, aHATI3y OTPUMAHUX
pe3yibTaTiB Ta iX OOrOBOpPEHHS, BUCHOBKIB, CIUCKY BUKOPHUCTaHUX JDKEpEN 3

261 naiimenyBaHb Ta 3 goaarkiB. Po6ora MictuTh 24 Tabauili Ta 13 pUCYHKIB.
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PO3/ILT 1. AHAJII3 CYYACHUX HOPMATHUBHO-IIPABOBHX
MIIXOAIB 10 KJIACU®IKALI, OLIHKHA BE3IMEYHOCTI TA
PU3UKIB MEJUYHMX BUPOBIB, BATOTOBJIEHUX I3 BIOJIOT'TYHO
AKTUBHUX PEYOBUH
(OTJISI] JIITEPATYPH)

1.1. IIpo0JsieMu TepMiHOJIOTII Cy4aCHOI HOPMATHBHOI 0a3u YKpaiHu

VY mporieci aHami3y €BPONEUCHKUX PETYIATOPHUX JIOKYMEHTIB Ta HAYKOBHUX
nyOJikaiiii OyJ0 BUSABICHO IMEBHI HIOAHCH MEPEKIany, Kl B1IOOpa)KaroThCs HE
JIMIIIE B HAYKOBUX TEKCTaX, a TAKOX Y PETYISTOPHUX TOKYMEHTAaX, 3aTBEPKCHHUX 1
BIIPOBAPKEHUX YKPATHCHKUMH 3aKOHOTBOPLSAMHU. BpaxyBaHHS 1IUX 0COOIMBOCTEH €
BKJIMBUM JUTsI IPABHJIBHOTO TJIYMaueHHS HOPMAaTUBHUX BUMOT Ta iX ajanTamrii B
HaIllOHAJIbHOMY 3aKOHOJaBCTBI.

Tepmin «substance», mo Qirypye y Takux peryisiTOpHUX JOKYMEHTax SK
HupextuBa Pamu €pomneiicekkoro Coroszy 93/42/€EC [18], Permament (€C)
2017/745 [19], xepiBaunTBax KoopauHaliiitHOi Tpynmu 3 MEIUYHUX BHUPOOIB
(Medical Device Coordination Group — MDCG) [20, 21], B TexHiuHOMY perjiaMmeHT1
00 MEIUYHUX BHUPOOIB, 3aTBep/yKeHUIl mocTaHoBoro Kabinety MiHicTpiB
VYkpainu Big 2.10.2013 p. Ne 753 [22], nepekiaieHO K «pedoBuHa». [ToTpidHO
3a3HAYUTH, [0 BU3HAYCHHA ISl TEPMiHYy «PEUOBHMHA» HE HABEACHI y CaMOMy
TexHiuHOMY perjiaMeHTI MOJA0 MEIWYHUX BHPOOIB Ta BumaHux y Hakazi MO3
VYkpainu Big 22.01.2020 p. Ne 142 «MetoguuHux pexoMeHAalil 13 3aCTOCyBaHHS
TexHIYHOTO perIaMeHTy MO0 MEAUYHUX BUPOOIB, 3aTBEPHKEHOTO MOCTAHOBOIO
Kabinetry Minictpie Ykpainu Big 02 >xoBTHsS 2013 poky Ne 753, TexHiuHOro
periiaMeHTy I10J0 MEIUYHUX BUPOOIB ISl JIArHOCTUKH in Vitro, 3aTBEPIHKEHOTO
noctanoBoro KaGinery MinictpiB Ykpaiau Big 02 >xoBTHs 2013 poky Ne 754, Ta
TexHIYHOTO perjlaMeHTy 00 aKTUBHUX MEIUYHUX BUPOOIB, SIKI IMIUIAHTYIOTb,
3aTBepKEHOro nocraHoBoro Kabinery MinicTpiB Ykpainu Big 02 xosTHs 2013

poky Ne 755» [23], TakoX Take BH3HAYCHHS BIJICYTHI B JIIFOYMX 3aKOHOJABYMX


https://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX%3a31993L0042%26from=EN
https://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX%3a32017R0745%26from=EN

aKTax, IO CTOCYIOThCA JiKapchkux 3aco0iB. Jlume y 3akoni Ykpainu «IIpo
Jikapcbki 3acoom» Big 28.07.2022 p. Ne 2469-1X [24], 10 BBOAUTHCS B A1I0 Yepes
30 mics1iB micis 3aBEPILIEHHS] BOEHHOTO CTaHy, 3yCTPIYa€eThCsl BA3HAYEHHS TEPMIHY
«cyOCTaHIlis», U0 € JIOCTIBHUM TepekianoM «substance». Tomy BHHHKae MeBHA
porajvHa yepe3 BIACYTHICTh YITKOTO BUBHAUEHHS Ta PI3HUX BapiaHTIB NEpeKIamy
y 3aKOHOJIAaBUMX aKTax c(epu OXOpOHU 3J0POB’s, MO B MaiOyTHROMY MOXKE
CTBOPUTH TPYIHOIII MPH TIYMAuy€HHI €BPONMEUCHKUX HOPMOTBOPYMX JOKYMEHTIB
niJ 4ac iX IMIUIEMEHTalli B yKpaiHChbKE 3aKOHOJABCTBO, & TAKOX CHPUYMHUTHU
PO301’KHOCTI y CAaMUX HOPMATUBHO-TIPABOBUX aKTaxX YKpaiHH.

3 3arBepmkeHHsiM Pernmament (€C) 2017/745 [19] B aHrI0MOBHOMY KOJI1
3’ ABISIETHCA cloBocnofydeHHs1 «Substance-based medical devices (SBMD)y.
JloCTiBHUM BXXKMBaHUM TIepekiiaioM O0ye — «MeaudHi BUpoOr Ha OCHOB1 PEYOBUHY,
ale Take BU3HA4YCHHS OyJe HOCHTH JIOBOJII 3arajbHUIN XapakTep, M0 HE OMHUCYIO
cnenudiKd TaKUX MEAUYHHX BHPOOIB, Uepe3 BIJACYTHICTb HOPMATHUBHOTO
BU3HAYCHHS «PEUOBUHAY. Y IIOMY PO3LIL JIJIS MiIKPECIEHHS 0COOIMBOCTEN HOBUX
opaBwil IIOAO Kiacudikamili MeIUYHUX BUPOOIB I MEpeKiagy TEepMIHY
«substance» Oyjie BUKOPHUCTOBYBATHCS «010JOTIYHO AaKTHUBHI PEYOBHMHMY». Takuii
nepekiaa 0yie O1IbII 3pO3yMUIUM sl HAYKOBIIIB Ta MIJKPECIUTh, J€ 1€ MOTPiOHO,
BIJIMIHHOCTI Ta TOHKOII[I BUKOPUCTAHHS TEPMIHOJIOT1.

[HIIMM HIOAHCOM, KU OYB MOMIYEHUN y TOMY X TEeXHIYHOMY perjlaMeHT1
00 MEIUYHUX BUPOOIB, 1€ npsMuid nepexman 13 JupexktuBu Pann
€pomneiicekoro Corozy 93/42/€EC [18] cmoBa «meansy», SKHM 3aCTOCOBYETHCS
nopyu i3 cinoBamu «pharmacologicaly, «immunological» Ta «metabolic», sk
«3aci0», 1 Tak camo SIK 111 TEPMIHY «PEUOBHUHA» B1ICYTHE 3aTBEPIKEHE BU3HAYEHHS
TaKuX «3ac00iBy». SIKIIO 3BEpHYTHUCS 10 HOPMATUBHOI 0a3u JIIKapChKUX 3ac001B, TO
MOKHA 3HAWTU MO0 (HAPMAKOJIOTIYHUMH, METAOOIIYHUMU Ta IMYHOJIOTTYHUMU
OyBarOTh «J1ii», IO € OUIBII 3BUYHHUM JIJIsl OKa HAyKOBIIA. | sik Bxke OyIio 3a3Hadanm,
mo s ¢hapMaKoJIOTigyHO1, METAa0O0JIYHOI Ta IMYHOJIOTIUHOI «JIi1» 4Yh «3aco0y»

B1JICYTHI BUBHAUCHHSI.
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https://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX%3a32017R0745%26from=EN

BiacyTHicTh osiCHEHB 711 pO3pOOHHKIB, BUPOOHUKIB, ekcriepTiB OpraHis 3
OIL[IHKMA BIAMOBIAHOCTI BU3HAYEHb Ta PO3’ACHEHb HA YacCTO BUHUKAIOYl MUTAHHS
MOKE€ MaTH HETaTUBHUU XapakTep JUIsl 3alpOBa/HKCHHS 1HHOBAIIMHUX MPOMYKTIB
s chepr OXOpOHM 370poB’s. XOTUIOCH OM, 100 1 YKpPaiHChKI PEryIsTOpH
3aMpOBAAWIIM TaKy camy MPAKTUKY, K y €BPOIMEUCHKUX KOJIET 13 PO3pOOKOI0 Ta
BIIPOBAPKCHHS HACTAHOB Ta pekoMeHaamii. Hanpukiam, Hapasi 115 BOpOBaKEHHS
ta nepexina Ha Permament (€C) 2017/745 [19] 6yno ctBopeno KoopaunariitHy
rpymy 3 meaunaaux Bupo6iB (Medical Device Coordination Group — MDCG), sika
po3pobiisie sk HacraHoBH, SIKi MICTSATH PO3’SACHEHHS JUISI THX MOMEHTI, SKI HE
onucaHi B Pernmamenti, Tak 1 pokymeHTu «llutanns-BianoBige» (Questions and
answers), B SIKUX HaJa€ BIJIIIOBI/II HA YaCT1 MUTaHHS, K1 BAHUKAIOTh Y KOPUCTYBAyiB
Permamentom.

OnucaHi Bullle HE3HAUHI HIOAHCH Y MEPEKIIajll Ta BIACYTHICTh BU3HAYEHb Ha
NEePIINA TOTJISI] He CTBOPIOIOTH MEPEIIKO/I JIJIsi pO3pOOKH Ta BUBEJEHHS Ha PUHOK
HOBUX MEAWYHUX BHUpPOOiB. IIpoTe BOHM MOXYTh CTaTH SIK HUHIIIHIMH, TaK 1
MalOyTHIMH BUKIWKAMHU JJI PO3BUTKY Taily3i, 30kpemMa y cdepi po3poOku Ta
BUPOOHUIITBA HOBUX MEAUYHUX BUPOOIB.

3 orysiy Ha BUSIBJICHI TEPMIHOJIOTTYHI HIOAHCH, 0YyJIO O JOIIJILHO OHOBUTH
TexHiYHUI peryIaMeHT O[O0 MEAMYHUX BHUPOOIB B YKpaiHi 1 MPUBECTU HOTO Yy
BIIMOBIAHICTh 13 CYYaCHUMH €BpPONEHCHKMMH cTaHaaptamu. KpiMm Toro,
BIIPOBA/PKCHHSI PEKOMEHJAUId Ta MOSICHEHb MJIs PO3POOHMKIB 1 BUPOOHUKIB,
NnoA10HUX IO €BPONEUCHKUX HACTAHOB, MOXKE CIPHUSATH PO3BUTKY CHEpPH METUIHHX

BUpOOIB B YKpaiHi.
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1.2. IlopiBHAHHS BiIMIHHOCTE!l Y BU3HAYEHHI MOHATTS MeIUYHNH BUPIO
Ta KiIacupikanis meauuyHux BUpPoOiIB 3a JlupektuBow 93/42/€EC Ta

PersamenTom 2017/745 (MDR)

Pernament (€C) 2017/745 (nani — PernamenT) BijoOpakae NeBHI 3M1HU, B
nopiBHsHHI 3 JupektuBorwo Pamu €Bpomnericbkoro Corosy 93/42/€EC (mam —
JupektuBa), y BU3HAUYE€HHI MEAUYHOrO BUPOOy, siki €C BHIC Al MiABUIIECHHS
Oe3nekn, SKOCTI Ta €(PEeKTHMBHOCTI MEIWYHUX BHPOOiIB. Po3risHeMO OCHOBHI
BIIMIHHOCTI1 MK BU3HauYeHHAMH (Tabdm. 1.1).

Taomuusa 1.1

[TopiBHSHHS BU3HAYEHHSI MEAMYHOTO BUPOOY MK JIMpEKTHUBOIO Ta
peraamMeHToM
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JdupextuBa 93/42/€EC (1993 pik)
[18]

Pernament (€C) 2017/745 (2017 pik)
[19]

Mennunanii Bupid — 1e Oyab-IKui
IHCTpYMEHT,  amapaT, MpUCTPIH,
Marepian  abo  iHmUWH  BUPIO,
HE3aJIEKHO Big TOTO, E0%
BUKOPHUCTOBYETHCS OKPEMO YH B
KOMOIHAIlIl, 6xIruaruu npocpamue
3abe3neyenHs, HEOOX1JTHE I HOTro

Menuunuii  BUpiO 1ne Oyab-sSKHi
IHCTPYMEHT, amapar, IPUCTPId,
npocpamte 3aOe3neyeHHs, IMniaHmam,
peazenm, mamepian ab0 1HIIMN BUPIO,
MpU3HAYCHU T BUPOOHUKOM TUTST
BUKOPDHCTaHHA,  OKpeMo  abo B
KOMOIHaIi, s Joaed 3 ogHiei abo

HaJIC)KHOTO 3aCTOCYBaHHS, | KUTbKOMa 3 HaBEACHUX  HIKYC
MPU3HAYCHUH  BUPOOHUKOM IS | KOHKPETHUMHU METUIHUMHU IUTSIMU:
BUKOPHUCTAHHS JTFOJBMH 3 METOIO: - T1arHOCTHKH, npo(diTaKTHKH,
- JIarHOCTHUKH, npod1IaKTUKH, | MOHITOPUHTY, nepeadavYeHHS,
MOHITOPHHTY, JKYBaHHS a0o | MPOTHO3yBaHHS, JIKyBaHHS abo
TIOJIETIIICHHS 3aXBOPIOBAHHS, TIOJIETIIICHHS 3aXBOPIOBAHHH,

- J1arHOCTHUKH, MOHITOPHUHTY, | - J1arHOCTHUKH, MOHITOPHUHTY,
JKyBaHHS, MOJIETLLIEHHS a0o | JTIKyBaHHS, MOJIETILICHHS abo
KOMIICHCAIlli TpaBMHU YH BaJIH, KOMIICHCAIlli TpaBMHU YU 1HBAIITHOCTI,

- JTIOCJIIJKEHHS, 3aMI1HHU abo | - JIOCIIKEHHS, 3aMI1HHU abo
Moaudikarii aHaToMmil abo | mogudikarii aHaTOMII abo
(131010T1YHOTO TPOIIECY, ¢izionorivHoro  abo0  MATOJOTIYHOTO
- KOHTPOJTIO 3a4aTTs, npoiecy abo cTany,

1 SKUW HE J0csArae CBO€I OCHOBHOI | - HAOQHHS. iHopmayii 3a

nependayyBaHoi Jii B OpraHi3mi
JTIOAMHA 200 Ha HBOTO 32 JIONIOMOTOIO
(hapMaKoJIOTIYHUX, IMYHOJIOTIYHUX YH

00NOMO2010  OO0CHIONCEHHA In  Vitro
3PA3KIB, OMPUMAHUX 3 TIOOCLKO20 Mild,
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[Tponorxenus Ta6muii 1.1

METa0OIYHUX 3ac001B, ajie SKOMY | KIH0UAOYU OOHOPCHKI OpeaHu, Kpos i
Taki 3aco0M  MOXYTb  CIPHUSTH | MKAHUHU,

BUKOHAHHIO HOTO (yHKIIIH. : . . .
1 sSKWUi HE J0csra€ CBO€I OCHOBHOI

nependavyBaHoi A1i papMaKoJIOTTYHUMH,
IMyHOJIOTIYHUMH 4YM  METa0O0JIIYHUMU
3aco0aMu B OpraHi3Mmi JIIoAuHU ab0 Ha
TUIl JIIOJIMHM, ajie SIKOMY Taki 3aco0u

MOXYTh CIIPHUSTH 1ioro
(hyHKITIOHYBaHHIO.

Jlo MEIUYHUX BUPOOIB TaAKOXK
BITHOCSTBCS:

- BUpOOM [T KOHTPOJIKO  abo
niOMpUMKY 3a4aTTs;
npoOOYKmu, CneyiaibHo Npu3HadeHi 0is

OUUUYCHHS, oesingeryii abo
cmepunizayii MeOuyHux eupooie ma ix
akcecyapis.

PernameHT, po3MMproe Ta yTOUHIOE BU3HAYEHHS! MEAUYHUX BHPOOIB T4 MOXKHA
BUIUIMTHU TaKl OCHOBHI 3MIHU:

. UYitkimre Bu3HaueHHsI. bkl getanbHO (HOPMYIIIOE TMOHSATTS MEIAYHOTO
BUpOOY. 30KpeMa, 10 caMOro BU3HAYCHHS TeTiep BKIIFOUYCHI TIPOIYKTH, TIPU3HAUCHI JIs
CTepuJIi3allii, OUMIICHHS Ta Je31H(PEKIi MeIMYHMUX BUPOOIB 1 iXHIX aKcecyapis.

o IanoBari. JlomaeTbcss BHMOTa IOJO0 HOBHUX TEXHOJOTIH, TaKHX SIK
nporpamie 3adesneueHHs. OXOIUTIOIOThCS HE TUIBKM TPaAMIliHI BUPOOH (K Y
JupekTuBi), ajne W mporpamHe 3a0e3neyeHHsi (software), sK OKpema KaTeropito
MEIUYHUX BUPOOIB, SIKIII0 BOHO BUKOPUCTOBYETHCS CAMOCTIIHO I MEAMYHUX ITLIEH,
TaKWX SIK JlarHOCTUKA a0 JTiKyBaHHs [25].

. Pozumpenns. Bianosiano qo IAF MD 9:2023 [26], PernameHT po3iuproe
TEXHIYH1 00JIaCTi 3aCTOCYBaHHS Il BUPOOIB, 110 BUKOPHUCTOBYIOTHCSI B €CTETHUHIM
KOCMETOJIOT i, BUKJIFOYAIOUH MOYIIMBICTb BBEICHHSI B 00II TAKMX MPOIYKTIB O€3 OLIIHKU
BianoBiHOCTI. Lle crocyeTbes, 30kpeMa, AepMalibHuX (PuIepiB, Ja3epiB ISl JMOCAKIIIi

Ta nutdyBanHs mkipu [27].



PermamMeHT cyTT€BO PO3MIMPIOE Ta OHOBIIOE KIACH(IKAIF0 MEIUIHUX BHUPOOIB
NOPIBHSHO 3 JlupekTnBoro. BiH He TUTbKM BpaxOBYy€ HOBITHI TEXHOJIOTIT Ta 1HHOBALIl,
ane 1 3ampoBajpKye OUIBII KOPCTKI BUMOTH JI0 Oe3neku BHPOOIB, 30KpeMa depes
JIOJTATKOBI IMIIKJIACH Ta HOBI IPaBMJIA JJIs1 ITPOrpaMHOI0 3a0e3eUeHHs Ta KOMOIHOBaHUX
BUPOOIB.

PernmameHTOM BH3HA4aeThCs 22 MpaBWia BU3HAYCHHS Kiacy pusuky (Jlomarok
VIII Pernamenty), Ha BimMiny Bif 18 npaBui, BukiaaeHux y Jupexturi. Kinacudikariis
MeITUIHOTO BUpoOY 3a PermamenTom nmocumaeTbest Ha OCHOBHI woTupw KinacH — I, Ila, I1b
ta IIl, 3 ypaxyBaHHAM IIUTLOBOTO MPHU3HAYEHHSI BUPOOY, 1HBA3UBHOCTI, TPUBAIOCTI Ta
BJIACTUBHX MOMY PU3UKIB PH BUKOPUCTaHHS [28].

B cBoro yepry mennusi BupoOu I kitacy noauisiroTbest Ha 4 miArpyImu:

- HE BUTOTORJICH]1 Ha 3aMOBJICHHSI, Ta HE € AociHuMH Bupobami (I);

- ctepwibHi (Is);

- 3 QpyHKI1i€r0 BUMiptoBaHHs (Im);

- XIpypriuHi IHCTpyMEHTH O6araropa3oBoro Bukopucranus (Ir).

[Mpuknagn xnacugikamii 3a 0COOIMBOCTIMH MEIUYHHMX BUPOOIB BKa3aHO Ha

puc. 1.1.
Kaacl Kaacl Kaac Ila Kaac I16
Coeniaapmi
pyERIDil
TImacTupi Is: crepunernii | KoporkoeTpokosi | JJoBrocTpokoBi Cepuesi Knanas,
PyxaBHURH OHHT. KOPHI'YBaJIbHI KOPHI'yBaJIbHL KapA10CTHMYILATO
OJHOPA30B1 CTEPHIBHHE KOHTAKTHI JTiH3H, | KOHTAKTHi JiH3H, | PH, CTCHTH 3
Otockon mopHI (6e3 HACOCH [UIA Ce40Bl KATETEPH., | MIKAPCHKHM
Iepmatockon TOJNIKH) FOXyBaHHA, amapaTH INTYYHOL | MOKPHTTAM
Im: momiMepHi BEHTHIALIL
TEPMOMETPH, MIIiBKOBL TeTeHiB,
MipHi YaIIKA mepeB'A3yBaNBHI | iHGY3iHHE]
ITpuxaanm: Ir: ITisneTH. MaTepianH HACOCH.
CKANBIETI OpHCTPOI, AKI
BHIIPOMIHIOKOTE
paziamiro,
HAIPHKTAL,
IEepena
TePaneBTHYHOIO
PEHTTE€HIBCBKOIO
BHIIPOMIHIOBAHHA
P I
Huzpxmit Bucoxnii

Puc. 1.1. [Tpuxnamm kmacudikariii 3a 0COOJIUBOCTIMU METUIHUX BUPOOIB,

BiAMOBITHO 10 Permamenty [27, 29]
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OcCHOBHI BIIMIHHOCTI MDK TIpaBWJIaMH Kiacugikaiii MeIuYHuX BHUPOOIB,
BUKJIaZieHUMHU B JlupekTuBi Ta PerjmameHTi, MOJSraroTh y JAeTaiizallli, YTOUHEHHI i

amanrarii kacugikarii 10 HOBUX TEXHOJIOT1H 1 pU3HUKIB NpUBE/IEHI Ha puc. 1.2
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PernameHT MIiCTUTBH OUIBII CTPYKTYpOBaH1 IpaBWia, sSKi BPaXxOBYIOTh HOBI
TUNH BUPOOIB 1 cydacHi TexHotorii [31]. Tak Hapasi nporpamue 3a0e3MeueHHs, sKe
npuU3HaueHe ISl HaJaHHA 1HPOopMaIli sl TPUMHATTSA PIICHb 3 A1arHOCTUYHOIO 200
TEeparneBTUYHOIO METOl, abo TmporpamMHe 3a0e3MNeueHHs, MpU3HAYeHe A
MOHITOpUHTY (izionoriynux npouecis (IIpasuno 11 Pernamenty) Oyzae BBaxaTucs
MEIUYHUM BUPOOOM, OKpIM BHUMAJKIB, KOJM HE MPOBOJUTHCA aHANI3 JaHUX abo
SKIIO MPUCTPIA SKUMOCh YMHOM HE 3MIHIOE JIIKyBaHHS MAlll€HTA, MPU3HAYCHHS,
no3u Tomo [32]. MeauuHi BUpPOOH, IO MICTITh HaHOMAaTepiaik, TaKOX TEMep
MaioTh cBoe mpaswio kiacudikaimii (IIpaBuno 19) yepe3 MoXIuBUI BILTUB Ha
3JI0pOB's, 30KpeMa TOKCHUYHICTh Ta B3aeMOJ10 3 KiiTuHamu [33]. Okpemy yBary
npuaiieHo kmnacudikamii BUpoOiB, SKI CKIAQAAIOTHCS 3 PEUYOBMH ab0 cywimien
peyoBuH (O10JOTIYHO AaKTUBHUX PEYOBHH), IO MalOTh O10JIOTIYHY aKTHBHICTD,
MPU3HAYCHUX JJIsl BBEJCHHS B OpraHi3M uepe3 OTBIp y TUIl (HApUKIIAJ, yepe3 poT
ab0 HOCOBY TOpOXXHHHY) a0o mna HaHeceHHs Ha mkipy ([IpaBuno 21). Taxka
KaTeropiss BUpOOIB YacTO BHKJIMKaIA aKTUBHI OOTOBOPEHHS CEpeJl PETYJISATOPIB Ta
HayKOBHX (paxiBIIB uepe3 crenupigyHuil XapakTep MexaHi3My [ii Ta pHU3HUKH,
noB’s13aH1 3 iX BuUkKopuctaHHsM [34, 35, 36]. HoBoBBEeNEHHSI TaKOX CTOCYEThCS
peryJyiroBaHHs Kjacuikaiii OKpeMUM TMPaBUIIOM, SIKE CTOCYEThCS aKTUBHHX
TEepaneBTUYHUX TPHUCTPOIB 3 IHTETPOBAHOI ab0 BOYJIOBAHOI J11arHOCTHYHOIO
dbynkuiero ([IpaBuno 22). Ile mpaBuiao BOPOBaIKEHE 3 METOIO YJIOCKOHATICHHS
cuctemMu kiacudikamii MEAUYHMX BHUPOOIB TOPIBHAHO 3  TIOMEPETHIMU
pPEryJISTOPHUMH TIOJIOKCHHSIMH Ta 3a0e3NedeHHs HaJIeKHOI OI[IHKM PH3HKIB,
MOB’A3aHUX 3 iX BUKOpUCTaHHSIM. BOy1oBaH1 AlarHOCTUYHI PYHKIIIT MOKYTh 3HAUHO
BIUIMBaTH Ha Oe3meKy Ta e(QEeKTUBHICTh Tepamii, TOMy HEOOXiZHO I0AAaTKOBO
BpPaxOBYBaTH MOXJIMBI PU3HKH, TaKl K TOMHUJIKOBI JI1arHO3H, HEBIPHI TeparneBTUYHI
MpU3HAYCHHS a00 HEAOCTATHS TOUYHICTh BUMIpIoBaHb [37].

He 3Baxkaroum Ha Te, mo PerslameHTOM BCTaHOBIJIEHO IIpaBWiIa JJIs
kiacudikailii BUpoOiB, 110 MICTITh 010JIOTTYHO aKTUBHI pEUOBHHH, JICSIKI MPOIYKTH
Oynmu BumyueHi 3 mia Aii Permamenrty, Hampukiax OpOAYKTH, SIKI MICTATH a0o

CKJIQJAIOThCA 3 JKUTTE3ATHOTO O10JOTIYHOTO Marepiany abo >KUTTE3IaTHUX
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OpraHi3MmiB, y TOMY 4YHCJl J>KMBHX MIKpOOpraHi3miB, Oakrtepiii, TrpuOiB abdo
BipyciB [38]. ToOTO, BUpoOHU, IO paHille MOIIM MIANAAATH i A0 JUpeKTuBH,
HaIpUKJIaa Ti, 0 MICTHWIA NpOOIOTHKH, Hapa3l MOBUHHI OyTH NPHUBEACHI M1/ 1HIII
PEryJSITOPHI BUMOTH. AJle BCE OJHO 3aJMIIAETHCS NHUTAHHA SIK IPABHIBHO
PO3PI3HUTH Ta BIJHECTH MNPOAYKT [0 MEAMYHOIO BUPOOYy UM JIKAPCHKOIO

3aco0y [39].

1.3. IIpobaemu kiaacudikamii MeIMYHUX BHUPOOIB, BUIOTOBJIEHHMX i3

0i0JIOTiYHO AKTUBHUX PEYOBHH

Pernamentom OyJi0o 3ampoBaJ)KEHO BaXKJIMBY 1HHOBALIIO I MEIMYHHX
BUpPOOIB, III0O BHUTOTOBJIEHI HAa OCHOBI O10JIOTYHO AKTUBHHMX pe4yoBUH [36],
OCTAaTOYHO BPETYJIIOBABILY TXHIO KJacU(DIKaIi0 IK MEAUYHUX BUPOOiB. Y KOHTEKCTI
MOTIEPETHIX «IUPEKTUBHUX)» JUCKYCIi Ha €BPOTICHCHKOMY PiBHI B OCHOBHOMY OyIn
30CepeKEH1 Ha BIJICYTHOCTI BIATIOBITHUX TTOJIOXKEHD 1010 YIIPABIIHHS PU3HKAMH,
MOB’A3aHMMHM 13 1HBA3WMBHICTIO Ta MOTEHILINHOK TOKCHUYHICTIO TaKUX BUPOOIB, a
TaKOXX Ha BIJICYTHOCTI BIJIMTOBIIHOTO MpaBmiia Kiacugikairii, sike 6 BimoOpaxano ix
piBeHb pu3uKy. Tomy Oylio BBeAEHO creuiajibHe MpaBuUiO Kiacuikauii, sike O
BpPaxoBYBaJIO MiCIIe, Jie BUpIO BUKOHYE CBOIO JIIFO - BBEJACHHS B OpraHi3M JIFOIUHU
yepe3 OTBIp B TNl a00 HAaHECEHO Ha MIKIPY, a TaKOXX YM B1I0YBAE€ThCS CHUCTEMHA
abcopOrisi 1UUMX pedyoBMH abO JIOKaJbHE IUCHEPryBaHHsA, 10 PeriameHnry 13
BimoBiHOIO Kiacudikamiero BupoOiB [40]. Came IlpaBuino 21 BpaxoBye 11l
cnenu@IyHl PU3UKHU JJI1 MEIUYHUX BUPOOIB, 0 BUTOTOBISIOTHCA 3 O10JOTTUHO
aKTUBHMX pedyoBHH [39]. Ase HaBITh 32 HAsIBHOCTI HpaBwiia 21 4acTO BUHUKAIOTh
TPYAHOII B YITKOMY PO3MEXYBaHHI MK JIIKAPCHKUMH 3aCO0aMH Ta METUYHUMHU
BUpOOaMH yepe3 CKIaAHl KOMOiHAaIlll 010J0TYHO aKTUBHUX PEYOBHUH (HANPUKIA],
POCIIMHHI TIPOIyKTH) a00 BiJICYTHICTh KOHCEHCYCY IIOJ0 XapaKTepy iX OCHOBHOTO
MexaHi3My Aii [41, 42, 43].

VY Pernamenti Bhepiie 3'ABJISIETHCS KOHIIEMIIS JIOKAJIBHOI JUCIIepcii, siKa

BiJIiIrpa€ BaXIMBY POJIb y Kiacudikalii MEIUuIHUX BUPOOIB, MO CKIAAIOTHCS 3

34



peyoBrH a00 CyMilllei peUYOBHH, 1110 MAIOTh 010JIOT1YHY aKTUBHICTD, K1 BBOASTHCS
B oprani3zMm mtoaunu [39, 20]. [le HOBOBBeACHHS MIJIKPECIIO€ HEOOXITHICTh OUIbIII
TOYHOI'O BHU3HAYEHHs [1i O10JOrYHO AKTUBHOI PEYOBMH B OpraHizmi i iX
npaBwibHOI Kiacudikamii. Bignmoimno g0 HactanoBu MDCG 2021-24 [20],
JIOKaJbHA TUCTIePCis BU3HAYAEThCS SK: «CTaH, IPH IKOMY PEYOBUHU 3aTUIIAIOTHCS
B IIEBHIN JIUISHII Tija, HE PO3MOAUISIIOUNCH 10 BChOMY OpraHi3My depe3 KpoB 1/a0o
Jimpatuuny cuctemy». Lle moHSATTS BaxkJiMBe JUIsl pO3YMIHHS TOTO, K MPALIOIOTh
Jeski MeandHiI BUpoOu. Hampukmianm, SKIoO pedoBHHA BBOAUTHCS JIOKAIBHO 1 HE
MOIIHUPIOETHCS YepPe3 CUCTEMHI NUISIXH (KpoB a00 siMda), 11 111 0OMEeKYy€eThCsI TUTBKU
TI€I0 YACTUHOIO TiJia, B AKY 11 BBEJIH.

VY 2022 poui Oyna npuiinara Hacranoa MDCG 2022-5 «Guidance on
borderline between medical devices and medicinal products under Regulation (EU)
2017/745 on medical devices» [21] — BaxxJIMBHI JOKYMEHT Y KOHTEKCTI KBati(ikalii
CHIpHUX MPOJYKTIB, 30KpeMa MEIUYHUX BHUPOOIB, BUTOTOBJICHHUX 13 010JIOTTYHO
aKTUBHUX peuoBUH. Y mepiox mAii JupektuBu 11 kinacudikamii  Takux
HEOJHO3HAYHUX MPOAYKTIB BHKOpHUCTOBYBanu KepiBHMUTBO MEEDEV on
Borderline Products [44], sxe, ogHak, MICTWJIO JOCHTh OOMEXKEHY KUIBbKICTh
MPUKJIAJIIB 1JI1 KOPUCTYBAYiB.

Y noxkymenti MDCG 2022-5 [21] po3riIsiiaroThCsl KIFOUOB1 MUTAHHS MO0
BUKOPHUCTaHHS O10JIOTIYHO AaKTUBHUX PEUOBMH Yy CKJIAJl MEIUYHUX BHUPOOIB,
OCKUIbKM CaM TE€pPMIH «PEYOBHMHA» HE Ma€ YITKOrO BU3HA4YEHHs B PeriamenTi.
Komicis mocunaerbcsi Ha BU3HAUEHHS TEPMIHY «PEUOBHHA», IO BUKJIAJCHE B
Hupexturi 2001/83/€C [39, 45], ane Takox MiAKPECTIOE BAXIUBICTh PO3PI3HEHHS
MEIUYHUX BHUPOOIB Ta JIKAPCHKUX 3acO0IB Ha OCHOBI IXHBOI'O MEXaHI3My [li Ta
I[IJTLOBOTO MpU3HaYeHHs [21].

3riano 3 Jlupextuoro 2001/83/€C, «peduoBrHa) BU3HAYAETHCS SIK: «OyIb-sIKa
pEYOBHHA HE3aJICKHO Bif 11 MOXOKEHHS, BKIIFOYAIOUN XIMIYHI €JIEMEHTH, XIMIUHi
crioyku abo Oyab-aki O10J0T14HI PEeYOBHMHU (POCIMHHOTO, TBAPUHHOTO YU
MikpoOiosoriunoro moxomkeHHs)» [45]. Y upextusi 2001/83/€C Takox

HABEJIEHO BU3HAYEHHS JIIKAPCHKOTO 3ac00y: «Oy/b-ska peuoBHHA a00 KOMOIHAIIS
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PEYOBHMH, IO TIpPEACTaBieHa SK TakKa, IO Ma€ BJIACTUBOCTI IS JIIKyBaHHS a0o
npodiJTaKTUKU 3aXBOPIOBaHb y JIIOJIeH; a00 Oyab-sika pedoBHMHA 4YM KOMOIHAITis
PEYOBHH, 110 MOXE BHUKOPUCTOBYBATHCS JUISl BIJIHOBJIEHHS, KOpEKIIl ad0 3MIHH
¢bi3100r1yHUX QYHKIIHA MIJITXOM 3A1MCHEeHHs (hapMaKOJIOT14HO1, IMYHOJIOT14YHOI Y1
MeTa0oMIYHOT 1ii, a00 JIJIs1 BCTAHOBJICHHSI MEUYHOTO AiarHo3y». Ciij 3a3Ha4YUTH,
10 HaBITh HOBI HOpMaTUBHI TOKyMeHTH €C, K I JKapChbKUX 3ac001B, Tak 1 15
MEIUYHUX BUPOOIB, HE MICTATh YITKOTO BU3HAYEHHS «HE(ApMaKOIOTIYHUX» (a
BIJIMTOBITHO, HEIMyHOJIOTITYHMX abo HemeTaboniuamx) mexanizmiB mii [43]. Ha
paKTHUIll B €BPOIIl TaKi MEXaH13MH i1 OTOTOXHIOIOTHCS 3 (DI3UYHUMH Ta XIMIYHUMU
criocobamu [41].

Xoua MeANYHE TPU3HAUYEHHS JTIKaPChbKUX 3aC001B 1 MEAMYHUX BHPOOIB UITKO
BU3HAYEHE, MK HUMHM ICHYE CyTT€Ba BIJIMIHHICTb, SIKa IMOJSATA€ B iX MEXaHI3MI
nii [21]. Ha BigMiHy BIiJI JIKapchKUX 3acoOiB, OCHOBHa IepeadavyBaHa Jis
MEJMYHUX BUPOOIB HE MOBHUHHA 0a3yBaTUCS HA (PapMaKOJIOTTYHHUX, IMYHOJIOTTYHIX
abo meTtaboyiyHMX MexaHi3max Aii (pharmacological, immunological or metabolic,
Ph.I.M), a mae rpynryBaTucs Ha ¢izuyHuxX a00 XiMiuHHUX MexaHi3Mmax [41, 42].
3a3Buyail 11e BKJIIOYAE MEXaHIuHY J110, CTBOPEHHS (13UYHUX Oap'epiB (HANIPUKIIA,
IUTIBOK), 3MalllyBaHHsI, TeIIONEepeiauy, BUPOMIHIOBAaHHS, YITPa3BYK, 3aMiHy a00
MIATPUMKY OpTaHiB uyu (QYHKIIIHA OpraHi3My, TijipaTallito abo AeripaTarllito, a TaKox
3miny pH [42, 21].

MDCG 2022-5 [43, 21] Bu3Hayae QapMakoJOTIYHUN MeXaHi3M ii K
«B3a€EMOJIS, 3a3BUYall Ha MOJEKYJSIPHOMY pIiBHI, MIDXK pPEYOBHHOIO abo Ti
MeTaboJITaMU Ta €JIEMEHTOM JIIOJICHKOTO OpraHizMy (Hampukiaa, KIITUHHUMHU
MeMOpaHamu, BHYTpIIHbOKTITHHHUME cTpykTypamu, PHK, JIHK, Oinkamu,
KOMITOHEHTAaMHU TI03aKJIITUHHOTO MAaTpPUKCYy, KOMIIOHEHTaMH KpOBI Ta pIIuH
OpraHiamy), W00 NPHU3BOAUTH JO AaKTUBallll, NOCWIECHHs, 3MEHIIEHHA a0o
OsokyBaHHs (hi310JIOTIYHHUX TPOIIECiB a00 MATOJIOTIYHUX CTaHIB». TakUM YHMHOM,
00 BU3HATH MEXaHI3M il (papMaKkoJOTIYHUM, HEOOX1JHO MIATBEPIUTH HASBHICTh

JBOX KJIIOYOBUX (pakToOpiB: 1) iCHyBaHHS B3a€MOJIi M MOJIEKYJIOI0 PEUOBUHU Ta
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KIITHHHOIO CTPYKTYpOIO Opra”iamy, Ta 2) HasABHICTb HpsAMoOi (Hi310JI0TTYHOT
BIJIMOBI/I, sIKa MOJIYJII0€ a00 OJIOKY€ Tporiecu B oprauizmi [42, 39].

OT1xe, BIAMIHHICTh MK MEAMYHUM BUPOOOM 1 JTIKAPCHKUM 3aCO00M HE JIHIIIE
B IXHHOMY ITIbOBOMY IIPU3HAUYCHHI, ajie ¥ y mexaHni3mi aii [11]. O6uasa npoaykTu
MOKYTh MaTH OJTHAKOBY TEPANICBTUYHY METY, HAPUKIIAI, TIKYBaHHS OJHOTO ¥ TOTO
K 3aXBOPIOBaHHS, ajié PI3HI MEXaHI3MH Jii € BHU3HAYaJIbHUMH IS iX
knacudikariii [43]. Sk 3a3HaueHo y ormsgax [41, 43], e po3MeKyBaHHS € KPUTHIHO
BXJIMBUM JTSI IPABWIILHOTO PO3YMIHHS XHIX (DYHKIIi# Ta MpU3HAYCHHS.

Cnin TakoX BpaxoByBaTH, 1o BigmoBigHo mo Crarti 2(1) Pernmamenty,
MEIUYHUN  BUPIO MOXKE  MICTUTH  OIOJIOTIYHO  aKTUBHI  PEYOBUHU 3
(dbapMaKoIOTiYHO, IMYyHOJIOTIYHOIO a00 METa0OJIYHOIO II€I0, aje Ili PEYOBUHU
MMOBUHHI MaTH JIOMTOMDKHUM XapaKTep 111010 OCHOBHOI'O ME€XaHi3My il BUpoOy [42].
OCHOBHHMM KpUTEpieM TpH Kiacu@ikalii € Te, 110 OCHOBHA 15l MPOJYKTY MOBUHHA
Oyt (i3uyHOI0 a00 XIMIYHOIO, a He (hapMakosoriyHoto [41, 46].

IcHye yacTO HEMOPO3yMIHHS MK TMOHSATTAMM «TE€paneBTUYHUN edeKkT» Ta
«MEXaHI3M [li», sKIi HE € B3aeMo3aMiHHUMH TepMiHamu [43, 47]. Baxmauso
MIJKPECIUTH, IO IS MEAUYHUX BHUPOOIB, SIKI MICTATH O10JOTIYHO AaKTHUBHI
PEYOBUHU, 3HAYHY POJIb BIJIrpae pO3yMiHHS caMe€ MEXaHI3MYy Jii, OCKIJIbKH BiH HE
3apxnu € papmakonoriunum [40, 48]. OnHak, HAYKOBISIM 1 PEryisTOpaM Bce IIe
Opakye 4iTKOTrO YSBJICHHS, SIK CaM€ IPOBOJUTH €KCIIEPUMEHTAIIbHY JEMOHCTPALIIIO
MX He(apMaKoJIOTIYHUX MeXaHi3MiB aii [47, 48].

JIJist mpaBUIIBHOTO PO3YyMIHHS MEXaHI3My Jiii Ta MOT0 OILIHKHU CIiJi YHUKATH
IUTYTaHUHU MK TOHATTSIMU «MEXaH13M J111» Ta «e€PEeKT», OCKIJIbKHA OPraHi3M 3aBKI1
pearye dhapMaKOIOTiYHUMU, IMyHOJOTIYHUMHU 91 METAOOTIYHIMHY IIJITXaMU HaBITh
Ha TMOApPAa3HUKU, SIKI HE € MeJUKaMEeHTO3HUMH. lle BKa3ye Ha HEOOXiTHICTh
PO3MEXYBaHHS MOHATH 1 TPUHIUIIB JUIsl KOPEKTHOI OLIHKKM MEAUYHUX BUPOOIB,
30KpeMa I0/I0 X MOTEHIIMHOTO BIUTMBY Ha (h1310JI0T14HI MPOIIECH.

HaykoBill CTHUKalOThCS 3 HHU3KOI TMHUTaHb, SKI CTOCYIOTbCS TPUHIIUIIIB
Kjacu(ikanli MEIUYHUX BUPOOIB, IO MICTATh OlOJIOTIYHO AKTUBHY PEYOBHUHY Y

mpolieci po3poOKH 1 MOIaIBIIOr0 BUXOAY Ha puHOK. Ha Hanry mymMKy, MexaHi3m Jii
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MEIUYHOTO0 BUPOOYy OOYMOBIEHUN HHM3KOIO (DaKTOpiB, TaKuUX SK J03a, MiCIe
3aCTOCyBaHHA a0o0 BBefeHHA, ¢opma BupoOy Ta Tul O10JIOTIYHO AKTUBHOI
pedoBunau. Ha puc. 1.3 npeacrasieHo Hamie 6adeHHS TOYKH TIEPETUHY Ta YHHHUKH,
K1 MOXYTh BIUIMHYTH Ha MEXaHIi3M i, 100 MEPEeTATHYTH NPOAYKT y chepy Aito

PEryJISITOPHOTO MiJAXOY MO0 MEAUYHUX BUPOOIB 200 JIIKapChKUX 3aC001B.

Jlikapcsrnii 3aci6
JHocsrae cBOTo MpH3HAYCHHA
,_ A 32 AONOMOTOI0 MEXaHI3MY Ail:
iam aii (hapmaxoaoriuHoi
IMYHOIOTTYHOT

A03a METa0OMIHOL
MicLe 3aCToCY BaHHsY/BBeJeHnHs
(hopma BIpoly
B Gi0JIOTI9HO AKTHBHOT pe40BHHH

Meauunnii Bupi6
Hocsirae cBOro npu3HauCHHS 32
JOTIOMOTrO10 MEXaHI3My Aii:
He dapMakoIoriaHOL

HE IMYHOJIOTI4HOL

HEe METAbOIIYHO],

Puc. 1.3. UuHHUKHY, K1 BIUTMBAIOTh HA OLIIHKY MEXaHI3M Jii MEIMUHHUX
BUPOOIB Ta JIKaApPChKHUX 3aC001B

Came BHM3HAYEHHS KJIHOYOBOro (hakTopy cepel LHUX 3MIHHUX € KPUTHYHO
BOXJIMBUM JJIsi TOYHOTO DPO3YMiHHSI BITUBY BUpOOy Ha opranism. lLle, cBoe€ro
4Yeproro, Ma€ BUPIMIAJIbHE 3HAYEHHS [Jisi HOTrO NPaBUIIBHOTO PEryJIOBaHHS W
knacudikanii K MeIUYHOTO BHpPOOy. Jluiie Ha OCHOBI YITKOTO aHANi3y IHX
napaMeTpiB MOKHA 3a0€3MEeYUTH aJCeKBATHY OIlIHKY Oe3leKku Ta e(PEeKTUBHOCTI
NPOAYKTY, HI0 Ja€ MOXJUBICTh HAJIEKHO BIJOOpa3sUTH HOro BIIACTHUBOCTI B
PETYISATOPHUX BUMOTAX.

PosrnsHemo nesiki mpukiaau, siki MOKYTh HaJlaTH MIATPYHTS, IO OJIHA 1 Ta
cama 010JI0TIYHO aKTHBHA PEYOBMHA MOXE MAaTH PI3HUM MEXaH13M i, B 3aJIKHOCTI
BiJl KOpEJISIIii 1031, (OpMU Ta MICIIS 3aCTOCYBaHHS/BBEACHHS.

N-alleTUIUCTETH 32 CBOEIO XIMIYHOKO MTPUPOIOI0 MA€ MYKOJIITUUHHUM €(EeKT.

3a paxyHOK BUIbHOT CyNIb(riApUIbHOI TPYIIN alleTUIIIMCTETH PO3pUBAE TUCYTb(DiTHI



3B’SI3KM  KUCJIMX MYKOTOJICaxapu/iB, M0 MNPHU3BOJUTH JIO JENoJiMepHu3alii
MYKONPOTEilIB MOKPOTHHHS Ta JO0 3MEHIIEHHS B’SI3KOCTI CIIHM3Yy, 1 CIpUsE
B1JIXapKyBaHHIO Ta BIJIXO/I)KEHHIO OpoHxiansHOro cekpery [49, 50]. ITpoaykTu 13 N-
aleTWIUCTeiH y (opmi TaOJIETOK, MOPOIIKIB JJisi OPaJIbHOIO 3aCTOCYBaHHS,
OpaJlbHUX PO3YMHIB, PO3UMHIB JJIsl 1H €KIIA Hapa3i BIIHOCATHCS 10 JIKAPCHKUX
3aco0iB [51]. HazanbHi cripei a6o po3unHu A1 HeOyIai3epoB Ta iHraisamin [52, 53]
JI0 CKJIaAy SIKUX BXOAUTH N-alleTUIIIUMCTEIH MOXKYTh KiIacu(PIKyBaTUCA SIK MEAUYHI
BUpOOM Uepe3 iHIHMI crmociO BBeAeHHS Ta GOpMy MPOAYKTY, Y 3B A3KY 13 TUM, 1110
TaKWi MPOAYKT Oy/e MIATH O1IbII MiCIIEBO.

IIle onHMM NOPUKIAAOM MPOAYKTY, SKHUH MICTUTh OIOJOrIYHO AKTUBHY
pedoBHHY, ane depe3 GopmMy Ta MicCIe 3aCTOCyBaHHS MOXKE KIacu(piKyBaTHUCS TIO-
pi3HOMY € — acKkopOiHOBa KHCJIO0Ta. Y GopMi JIJIs MEpOPaIbHOTO 3aCTOCYBaHHS a0o
1H’ €KUM, TPOJYKTH, 10 MICTSITh ACKOPOIHOBY KUCJIOTY BIJHOCSTBCS 0 JIKAPChKUX
3acobiB [51]. Anme y dopmi BariHambHUX TaOJETOK 13 MoOJU(DiIKOBaHUM
BUBIJILHEHHSIM aCKOPOIHOBOI KHUCIIOTH, Yepe3 MOXKIMBICTh 3MiHM pH BarinaabHOTO
cepeloBHINA, JaHa OIOJOTiYHO AaKTUBHA PEUOBMHA YHMHHUTH (PI3UKO-XIMIUHUH
MeXaHi13M i1, a TabJIeTKH KIacu(DIKyeThCS SIK MEIUUHUM BUPIO [54].

Hartpito rianypoHar € MOIMMPEHUM IHTPENIEHTOM Yy CKJIal K JIKapChbKUX
3ac00iB, Tak 1 MeIUYHUX BUPOOIB [55], mpore #oro ¢yHKIS Ta pEryasTOpHA
KJacudikaiis MOXYyTh BIIPIZHATUCS 3aJIEKHO BiJl IPU3HAYCHHS Ta criocoly mii. Y
JKapChbKUX 3ac00ax HATPIIO TlalypOHAT MEPEBAXHO 3aCTOCOBYETHCS 4YEpe3 MOro
3JIATHICTH MOJINIIYBATH TiAPATALi0 Ta COPUATH 3arO€HHIO TKaHuH [56]. Moro
(dapmakooriyHa Jiisi B TaKOMY BUIIAJKY MOJISTA€E Y 3B’ A3yBaHH1 BOJIU Ta 30€peKeHH1
BOJIOTH, IO MIABHILYE €JIAaCTUYHICTh IIKIpHU, Cyrao0iB abo  CIM30BHX
obosnoHok [57,58]. Hampukmax, y  aepmartosiorii  HaTpiro  TiaJdypoHaT
BUKOPHUCTOBYETHCS Y CKJIAJII KPEMIB 1 FeiB JIsl MOKpAILLEHHS T1apaTauii mwkipu [S59].

Hatpito riamypoHar 4acTO BHKOPHUCTOBYETHCS SIK B’S3Ka PEUYOBHMHA, SKa
BBOJIUTHCS B CYTJI00M JIJIsl IOJIMIIIEHHS 1X 3MallyBaHHs 1 aMOPTHU3allii, 3MEHIIICHHS
TEpTA Ta noJermenHs 6omo [60, 61]. ¥ npomMy Bumagky MexaHi3m aii € Qi3uaHuM:

pedyoBuHa 3a0e3medye MpPOCTip MK CYrJoO0OBUMM TIOBEPXHSMHU 1 HE YWHUTH
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dbapmakonoriyHoro BIUUBY [62]. YV odTanbMoIorii: HATPitO riadypoHaT y CKJaii
3BOJIO’KYBAJIbHUX TeliB a00 IITYYHUX CIII3 JI€ K 3BOJIOKYBad, (POPMYIOUHU IUTIBKY
Ha moBepxHi oka [63]. Ile € MexaHIYHUM Oap’€pHUM MEXaHI3MOM, IO 3MEHIIIY€E
noJipa3HeHHs Ta 3a0e3neuye KoM(popT, aje He Ma€ aKTUBHOTO (PApMaKoJIOTIYHOTO
BIUIUBY [64]. Takoxx MexaHIYHUM Oap’€pHUM MEXaHI3MOM HATPIIO TiadypoHaT
BOJIOJIIE Y TIHEKOJIOTTYHHUX MPOJYKTaX, KOJU BUKOPUCTOBYETHCS y CKIIAJl TeIiB Ta
CyHo3UTOPIiB JiJ1s1 GOPMYBaHHS 3aXMCHOI IJTIBKY Ha CIM30BiH 00010HIT TixBHU [55].

[{UTHKOJIH € JICHO YHIKAJIbHOI PEYOBUHOIO, KA MOKE€ BUKOHYBATH PI3HI
dbyHK1ii B opraHizmi 3ajexHO Binm (HOpMH BBEIEHHS, JO3YBaHHS Ta CIOCOOY
3acToCyBaHHs. Voro yHiBepcalbHICTh J03BOJISE BUKOPHCTOBYBATH LMTHKOIIH SIK
JIKapChKUil 3aci0, JleTUYHy A00aBKy ab0 MeIWYHUN BUPIO, OCKUIBKM HOIO
BJIACTUBOCTI 3MIHIOIOTBCS 3 ypaXyBaHHSIM KOHTEKCTY 3acTOCyBaHHsS [65, 64]. ¥V
dbopmi 1H’€KIIIHHOTO PO3UMHY LUTHUKOJIIH 3aTBEP/XKEHO K JIKapchKuii 3aci0 [S1].
[Tpu BBeneHH1 1H’ €KIIIHO BiH MIBUKO META00II3y€E€ThCS B OPTaHi3Mi 3 YTBOPEHHSIM
XOJIIHY, TOTNepeIHNKA alleTUIIXO0JIIHY — BaXKJIMBOT0 Helpomesiaropa. B it dopmi
BiH Ma€ (apMakoJOTIYHY Mil0, BIUIMBAIOYM HA IEHTPAJIbHY HEPBOBY CHUCTEMY,
MOKpaIyloud KOTHITUBHI (yHKIi, mam'ate 1 yBary [66, 67]. 3aBAsku 1LIbOMY
LUUTUKOJIIH BUKOPUCTOBYETHCS JUIsl TIATPUMKHU KOTHITUBHOTO 3/IOPOB's Ta JIIKyBaHHS
MIEBHUX HEBPOJIOTTYHUX PO3nafiB [68]. Y mepopaiibHiil popMi (TaOIETKH, KATICYJIN)
IUTUKOJIIH KIacU(DIKYEThCA SIK l€TUUHA q00aBka [67]. Y miit popmi BiH Mae HUKIY
010JOCTYIIHICTh ITOPIBHSAHO 3 1H €KLIMHO0, ajie BCE K MATPUMY€E PYHKIIT MO3KY Ta
CIIpUsSE 3arajbHOMY IOJINIIEHHIO KOTHITHMBHOI akTUBHOCTI [69]. IluTukomnin y
BUIJISIAI JIETUYHOI J00AaBKM 3aCTOCOBYETHCS ISl MPO(QUIAKTUKU BIKOBUX 3MIH
KOTHITUBHHUX (DYHKIIIM, OCKUIBKH XOJIiH, SIKHM yTBOPIOETHCS B Pe3yJbTaTi MOTO
MeTaboJi3My, CHpUse HOPMajJbHOMY (YHKIIOHYBAaHHIO HEPBOBOi CHUCTEMHU. Y
CKJIaZl OYHMX Kpamelb IUTUKOIIH BHUKOPUCTOBYETHCS SK MEIWYHUN BHPIO,
HANIPUKJIA, K JTOMOMDKHHUI 3aci0 0 aHTUTINEPTEH3UBHOI Teparii y MaIli€HTIB 3
riiaykomoro [70, 71]. B TakoMmy Bumaaky BiH Mae Gi3udHU a00 XIMiKO-(i13UIHUN
MeXaHi3M Ali, BIUIMBAOYM Ha MICLEBI METa0OJIIYHI MPOLECH B OLl Ta CHPUSIIOYU

3axXMcTy 30poBoro Heppa [64]. Takmii mexaHi3Mm Aii He mependayae KIACUIHOTO
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(dbapmMaKkoIOTiYHOTO BIUIMBY HA OpPraHi3M, IO JI03BOJIsiE€ KIACH(pIKyBaTH IIUTUKOIIH
y uid gopmi sk meauuHuil BupiO. Llelt mpuknag neMoHCTpye, SIK pi3HI popMu
UUTUKOJIIHY MOXYTh MAaTH BIAMIHHMM MEXaHI3M [ii 3aJleXHO BIJ CIOCO0Y
3acTOCyBaHHA Ta 103U [64]. ¥V BUMaaKy 3acTOCyBaHHS IS JIKYBaHHS TJIayKOMU
IUTHUKOJIIIH Ji€ Yepe3 KOMIUIEKCHY B3a€MO/Ii0, III0 OXOIUTIOE HE OJTHY MOJEKYJISPHY
MIIIIEHb, a MUPOKUU creKTp ¢izionoriuaux mpoieciB [69]. Lle migkpecmtoe, 110
e(deKT UTUKOIIHY HE 3aBXKIM MOXKHA MOSICHUTH JIMIIE B3a€EMOIIEI0 3 KOHKPETHUM
pPELENTOPOM YH MILLIEHHIO.

BumenaBeneni npukiaad CTOCYIOThCS IMAXOTY, KOJIH B CKIal JIKApChKUX
3ac00IB Ta MEIUYHUX BUPOOIB BXOJUTH O10JIOT1YHO aKTHBHI PEUOBUHU JIsI SIKMX
MOKHA 3aCTOCYBaTH KOHKPETHUW MapKep s BUSBICHHS. J[JIsi TakuxX pedoBUH
3a3BUYAll JIETIIe BU3HAYUTH MEXaHI3M il Ta BIAMOBIIHUN TepaneBTUYHUN eeKT
3aBJSIKK MOJIEI «KJIH0Y-3aMOK», JI€ MEeBHA MOJEKyJa i€ Ha cnenudiyHy LUl B
KITHHHIN cucTeMi [69]. Le 3a0e3nedye 3po3yMianii MEXaHi3M B3aEMOI1, /1€ OJUH
MapKep BUKJIMKAE KOHKPETHY (Pi310JI0TTUHY peaKIlito.

Opnak O10J0TYHO AKTUBHI PEYOBMHM, OTPUMAHI 3 POCIMHHOI CUPOBHHH,
BHUMAraroTh 1HILIOTO MX0y 10 BU3HAYEHHS X MeXaHi3My J1i. PocinHHa cupoBuHa
CKJIQJIA€ThCsI 3 KOMIUIEKCY OaraThoX 010J0T1YHO aKTUBHUX KOMIIOHEHTIB, SIK1 JIIFOTh
y cuneprii [72, 73]. BunineHHs Ta pO3AIJICHHS TAaKUX PEYOBUH HE TUIBKU €
CKJIQJJHUM 1 EKOHOMIYHO HEIOIIJIPHUM TMpOLIECOM, aje W MOXKEe 3HIKYBaTU
e(pEeKTUBHICT, 4Yepe3 BTpaTy CHHEPreTHYHOI Ta KyMYJSTHBHOI [ii 1HIIMX
KOMITOHEHTIB. 3aCTOCYBaHHS MIAXOAY, KOJH OJIWH MapKep BHUIUISEThCA Ta
JOCITIIKY€EThCS K aKTUBHMM KOMIIOHEHT, SIK II€ YacTO POOUTHCS MPHU PO3poOIT
npoaykTiB BianosiaHo a0 Jupextuu 2001/83/EC [45], He BpaxoBye CKIIAaIHOi
B3a€EMOJIIT MK 1HITMMU KOMIIOHEHTAMH CYMIIIli, 1[0 MOXKE€ OYTH BaXKJIMBUM JIJIs
JOCSITHEHHsI TEeBHOi TepaneBTUyHOI Metu [73]. ToMy nans Takux NpPOIYKTIB
HeoOX1/THa KOMIUIEKCHA OI[IHKA, sIKa OXOTUIIOE HE JIUIIIE OJIMH aKTUBHUI KOMITOHEHT,
ajle ¥ CHHEpriyHy Ji0 BCiX OIOJOTIYHO aKTUBHUX PEUOBHH y ckiadi. Tpeba
3a3HAYMTH, L0 TEPANEBTUYHUIA €PEKT TAKUX PEYOBUH MOXKe OyTH J0Ope BIIOMUM,

POTE MEXaHi3M i1 HEMOXJIMBO TOYHO ONMCATH 0€3 3HAUYHMUX CIIPOICHB [43].
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[TpupoaHi peuoBUHU MaOTh crieU(iKy OYyTH CKIATHUMHU, TOOTO CKJIaIaTUCS
3 Jy’K€ BEJUKOi KUIBKOCTI MOJEKYJd, L0 [II0Th CHHXPOHHO, Yy CIOCIO, SIKUU
Halikpare BimoOpakaeTbcs TOHATTIM «cuctema» [40]. «Cuctema» Hacmpasi
BIJIPI3HSAETHCS BiJl CYMH i KOMIIOHEHTIB, OCKUIBKU BKJIIOUA€ B ceOe B3aeMOpeaKIlii
Ta B3aEMO3B'SI3KH MK KOYKHOIO MOJIEKYJIO0, @ TAKOX BIIACTHUBOCTI, 1110 BUILJTUBAIOTH
3 MDKMOJICKYJIIDHUX B3a€MOJIM, Taki K XiMiyHa 1 (i3udyHa TMOBEIIHKA, BCI€i
KOMITO3UIlIi, SKI MOXHA CIOCTepiraTu TUIBKM TOMi, KOJIM CHUCTEMa €
nigicHoro [40, 74].

BincyTHicTh OOTpYHTOBAHOI a/1eKBaTHOT KOHIIENITYaJIbHOT MOJIEIII, 1110 OMUCYE
MEXaHI3M Jii MPUPOTHUX KOMIUIEKCHUX PEUYOBHUH, MOXKE TMPU3BECTH JIO TOTO, IO
BOHH OyIyTh 3MYIIEHI PEECTPYBATUCA SIK TPAAULIIKHI (PITOTEPANEeBTUYHI JIKaPChKI
3aco0u, 110 ()aKTUYHO HE JOIMYCKa€e IHHOBAIlIHA, OCKIJILKH PETyJISTOPHOIO OCHOBOIO
Takoi peecTpauli € OaraTopiyHe BHKOPHCTAHHS KOHKPETHO 3a3HA4Y€HOIO
eKkcTpakTy [75, 40].

Menuunuii Bupi6 Policaptil Gel Retard tablet 725 mg [76, 77], € nikaBum
MPUKIAJA0OM KOMIUICKCHOTO TPOAYKTY Ha OCHOBI POCIMHHHX €KCTPAaKTiB Ta
MPUPOJIHUX KOMIIOHEHTIB. MexaHi3M i [[bOT0 MEIUYHOTO BUPOOYy OyB BHU3HAHUMN
K He(papMaKoJOTTYHUM, OCKUIbKM 3aBISKH CBOill TIeleyTBOPIOIOYIM 34aTHOCTI
BUPI0 31aTHUN (P13UYHO yTPUMYBATH JIIITIIA T BYTIAEBOAH 3 OTPUMAHOTO XapuOBOTO
pauiony [76, 78]. HocnimkeHHs: BupoOy in vivo [78] mokazaniu, mo el MeTuaHui
BUpIO MOKpallyBaB TaKOK METa0OMI4HI NapameTpH, MOJIYJI0Yl MiKpoOioM
KUIIIEYHUKA 1, SIK CTBEP/UKYIOTh aBTOPH, OMOCEPEIKOBAHO BIUIMBAB Ha €KCIIPECIIO
TeHIB, 1110 OepyTh y4acTh y NMEYIHKOBOMY MeTabomi3Mmi. [{e neMoHcTpye, 1110 HaBITh
¢Gi3uuHuil MexaHi3M [ii MOXXE OIMOCEPEAKOBAaHO BIUIMBATH HAa I1HIII CHCTEMHU
OpraHi3My 1 BUMHATH (papMaKoJIOTIuHy, IMyHOJIOTIYHY ur MeTabomiuny 1ii [79, 80].
[e migkpecitoe TIMOUHY NMPOOIEeMaTUKU BCTAHOBIICHHS YITKOT'O MEXaHI3MY JIii JJIst
010JI0TIYHO aKTHUBHUX PEYOBHUH, SKI MAIOTh MPUPOJHE TMOXOJKEHHS, 30KpeMa,
POCIIMHHI €KCTPAKTH.

Ha ngymky naykoBuiB [31, 39, 81], Bci peakiiii, BUKJIMKaHI CKJIaJHUMU

pPEYOBHHAMH POCIMHHOTO MOXO/KEHHS, JI€ MapKEP-TPUTEP HE BIJIMOBIIA€ MTUPOKO
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BU3HAYCHIM IUIBOBIH MOJACH  «KJIFOY-3aMOK», IIOBHHHI PO3TJISJATHCS 3
PEryiIsTOPHOT TOYKH 30py SIK MPOAYKTH, IO BigHOCAThCS A0 Permamenty. Lle
BKJIIOYAE YHCIICHHI PEaKIlii Mk CKIaAHUMHU O10JIOTTYHO aKTUBHUMH PEYOBHUHAMH 1
JIOJCBKUM OpPraHi3MoM, $IKI MOXXHA OIKMCAaTH JIMIIE 32 JOMOMOTOI0 MiAXOIY
«cucTeMHOi  Olosorii».  JlaHe  TMOHATTA  XapaKTEpU3YEThCA  CTYNEHEM
HEBU3HAYEHOCTI, SIKUH KOHIENTYaIbHO € HACTIJKOM 3aCTOCYBaHHS 1HCTPYMEHTIB
CTaTUCTUYHOIO MOJICNIOBAHHS 10 3HaHb PO MOBEAIHKY MOJEKYJIH B I1HIIOMY
ximivHOMYy cepenoBuii [43]. CuctemHa 0i0J0TiSI BHU3HAYAETHCS SIK «HAYKOBUU
X171, 10 MOEIHYE IPUHIIUIM 1HXeHepii, MaTeMaTuKH, (i3UKu Ta iIHPOPMATUKH 3
BEJIMKOK KUTBKICTIO €KCIEPUMEHTAIbHUX JaHUX JJIi PO3POOKU KITBKICHOTO, a
TaKOXX TIIHOOKOTO PO3yMiHHS O10JOTIYHMX SIBUII, IO JTO3BOJISIE MPOTHO3YBATH 1
TOYHO MOJIENIIOBATH CKJIAAHY 010JI0T14HY OBEAIHKY [74]. Takum 4rMHOM, CHUCTEMHA
OloJioriss MOXE CTaTH 1HCTPYMEHTOM I MOJCIIIOBAHHS CKJIAJIHUX B3a€MOJIN
POCIIMHHUX €KCTPAKTIB Ha KJIIITUHHOMY Ta OpranisMoBomy piBHi [82, 40]. L1i meToau
MOXXYTb JO3BOJIMTH IPOTHO3YBAaTH MOXKJIMBI TepaneBTUYHI €(EeKTH Ta BUSIBUTH
KJIIOYOB1 MEXaHi3MH, HaBiTh SKIIO BOHH HE € KJIACHUYHUMHU (PapMaKoIOTIYHUMU
B3aeMoisamu [74, 83].

BianoBinHo, O10J0T1YHO AaKTUBHI PEYOBUHU POCIMHHOTO MOXOKEHHS
BUMAararoTh 1HIIIOTO MiJIX0Ay A0 BU3HAYEHHS IXHBOTO MEXaHI3MY ii, OCKIJIbKH BiH
MPEICTAaBICHU MEXaHI3MOM [iii BChOTO MPOJYKTY, @ HE OJHOTO BHOpPAaHOTO
OKpeMoro kommnoHeHTa [84]. 3okpeMa, i MEAUYHUX BUPOOIB, BUTOTOBJIICHUX 3
010JI0OTIYHO AaKTUBHMX PEUYOBHH POCIMHHOTO TOXOJPKEHHS, BIATBOpPIOBaHA
AKICTh [85] € OCHOBOIO ISl TOCTIMHOI €(QEeKTUBHOCTI Ta O€3MeKH 1 BKIIOYAE
CTaHJAPTU3AIIII0 METO/AIB EKCTPAKIIii, OI[IHKY XIMIYHOT'O CKJIa ]y, OLIIHKY O€3MeKH Ta
HaJICXKH1 KJIIHIYHI I0Ka3u e(heKTUBHOCTI. OJIHAK TEOPETUYHUM 1 TPAKTUUHMM IT11X1]T
JI0 BCTAHOBJIEHHS ME€XaHI3MIB B3a€MOI] 3 KIITUHHUMU KOMIIOHEHTAMH JII TaKUX
MEINYHUX BUPOOIB Oyie BIAPI3HATHCS BiJl I1IX01Y A0 MPOIYKTY, IO MICTUTD OJTHY
JiI04y pedyoBHHY. BaxinuBuM € Te, 10 3 NPUUHATTAM PeriiameHty Ta HaJaHHSM
po3’siciens y MDCG 2022-5 [21] ue npu3Beae 10 3MiH y PEryISTOPHINA MOJITULL

moa0 HuX. Hampuknaa, NOpPOAYKTH 13 CHUMETHKOHOM IS TEPOPaTLHOTO
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3aCTOCYBaHHS 13 BBEJICHHSIM PerinaMeHTy BiTHOCSTHCS O MEIMYHUX BUPOOIB, X0Ua
paHillle Taki MTPOAYKTH PO3pOOJSIUCA Ta 3aTBEPJKYBaIUCAd SIK JIKapChKi
3acobm [41].

Ha cporogni, 3 ypaxyBanHsam umHHOTO Permamenty (€C) 2017/745 Tta
Hacranosu MDCG 2022-5, po3poOHUKH, HAYKOBIII Ta ekcriepTd OpraHiB 3 OLIIHKA
BIJIMOBIAHOCTI 3MYIIIEHI 3aCTOCOBYBATH 1HAMBIIyalbHI IMIIXOAW 10 Kiacudikari
MPOAYKTIB, 110 MICTATH 010JIOTTYHO aKTUBHI PEYOBUHU POCIUHHOTO MTOXOKEHHS. Y
MIEBHUX BUIMAJKaX MOXKE BUHUKHYTH HEOOXITHICTh 3BEPTATHCS 32 KOHCYJIBTAIISIMU
10 €BpOMENCHKOro areHTCTBA 3 Jikapchbkux 3aco0iB (European Medicines Agency,
EMA), €sponelicbkoro areHtcTBa 3 XiMiyHMX pedoBuUH (European Chemicals
Agency, ECHA) a6o €Bpormneicpkoro areHTcTBa 3 0€3MeKH Xap4yoBHX MPOIYKTIB
(European Food Safety Authority, EFSA) i1 BuU3HaueHHS BiAMOBITHOTO

pPETYISATOPHOIO cTaTycy npoaykry [19, 39].

1.4. Ouinka O0e3me4HOCTI MeIUYHUX BHPOOIB, BUIOTOBJIEHHUX i3

0i0JIOTIYHO AKTUBHMX PEYOBUH

[IpoBeaeHHs qOCHIIKEHb 3 O10J0TYHOTO OI[IHIOBAaHHS MEIUYHUX BHPOOIB,
BUTOTOBJICHUX 13 O10JIOT1YHO aKTUBHUX PEYOBUH, € HE TUIBKM BUKOHAHHSIM BHUMOT
Pernamenty, asne it OTHUM 13 KITFOYOBUX MPOLECIB 1JIs1 3a0€3MeUeHHs IXHbO1 0€31eKU
Ta eQEeKTUBHOCTI Ui MaIieHTiB. Taki MOCHIPKEHH MependadaioTb KOMIUIEKCHY
OIIIHKY B3a€MOJI1 MaTepialiiB BUpOOYy 3 TKaHWHAMH 1 KJIITHHAMHU OpraHizMmy, abu
BUSIBUTH Ta MIHIMI3yBaTH MOKJIMBI O10J10T14H1 pu3uku [86, 87].

OCHOBHI NOJI0KEHHS IIOJI0 MTPOLIECY OLIHIOBAaHHS BUKJIaJeH1 B PerinamenTi Ta
crangaptax ISO 10993-1 [88], ski BCTAHOBIIOIOTH OOOB'SI3KOBI BUMOTH JIO
JOCIIIKEHb O10JI0TTYHOTO OLIHIOBaHHA. Pernament, Ha BigMmiHy Bif [{upextusu,
MICTHTH JE€TaJIbHI Ta 000B’SI3KOB1 BUMOI'H 10 O10JIOTYHOI OLIIHKH, OCOOJIMBO IS
BUPOOIB, 10 MICTATH OI0JOTIYHO aKTHUBHI peuoBuHM [89]. PermameHT BuUMarae

BpaxyBaHHS CHOCO0Yy 3aCTOCYBaHHS Ta aKTMBHOCTI TaKOi PEUYOBWHU JUISI OIIHKU
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MOTEHIITHUX PU3UKIB, BKIIOUAIOUYU TOKCUYHICTh, IMyHHI PEaKIlii Ta 1HII acTIeKTH
OlosoriuHoi akTuBHOCTI [19].

Pernament Ta crangaptu ISO 10993 € kepiBHUMU JOKyMEHTaMH 3 OLIHKH
OiosioriyHOi Oe3MeKr MEJAMYHMX BHPOOIB Ta OMUCYIOTh CHUCTEMHHUU MIAX1J N0
BU3HAYEHHSI 0e3MeKu BUPOOIB JIJIsi KJIIHIYHOTO BUKOPUCTAHHS, 10 TPYHTYETHCSA Ha
aHaJIi31 BCIX HasABHUX JaHUX IIOA0 iXHBOI Oe3neyHocTi [87]. OCHOBHI eTanmy MbOTO
MiX0ay BKIOUYaroTh [90]:

1. Ominka ¢izuyHOT Ta XIMiuHOT 1H(MOpMAITii.

AHaniz ¢I3UYHHX Ta XIMIYHHX XapaKTEPUCTUK MarepiaiiB MPUCTPOIO,
BKJIIOYAIOYM IXHI crnerudikamnii Ta CKJIaJ] OCHOBHUX Ta JOMOMIXHUX pPEYOBHH,
YMOBH BHPOOHUIITBA, CKJIA] MAKYyBATHHUX MaTEpialliB, IO BUKOPUCTOBYIOTHCS ITi]T
yac BUPOOHUIITBA.

Po3risg MoKIIMBOrO BIIMBY METOJIB 1 YMOB CTEpuMIIi3allii Ha BIACTHBOCTI
BupoOy. lle momomarae OIIHUTH MOTEHIIIIHE BUBUIBHEHHS PEYOBHH, SIKI MOXKYTh
MaTH BIUTMB Ha 010JIOTIYHY CYMICHICTh BUPOOY.

2. O1iHKa JaHUX TECTyBaHHS O10JIOTYHUX KIHIIEBUX TOUYOK.

AHaJti3 610JI0TTYHUX JaHUX, OTPUMAHUX JJISI MaTePialliB, 3 SKUX BUTOTOBJICHO
BUpPIO, aHAJIOTTYHUX BUPOOIB 1 caMOro MEeAMYHOIro BUpOOY, 110 OLiHIOeTheA. Lle
BKJIIOYAE PE3YNbTATH TECTYBaHb in chemico, in silico, in vitro Ta in vivo.

Ileit eran mepenbavae BU3HAYEHHS TOTCHIIIMHUX PU3WKIB, MOB’S3aHUX 13
MaTepiajamH, Ta OLIHKY iXHhOT'O BILTUBY Ha O10JIOT1YHY CYMICHICTb.

3. Po3risn kKiIHIYHOTO BUKOPUCTAHHS Ta ICHYFOUMX KIIHIYHUX JaHUX.

Oninka mnepeadavyyBaHUX CLEHAPIiB KIIHIYHOTO BHKOPHUCTAHHS BHUPOOY,
TaKWX K THI KOHTAKTY 3 TKAHWHAMH Ta TPUBATICTh BUKOPUCTAHHS.

AHaJli3 ICHYIOUMX KJIIHIYHUX JaHUX, M0 CTOCYIOThCS BUKOPUCTAHHS
aHAJIOTTYHUX BUPOOIB, a TAKOK 1HPOPMALLis TPO 1CTOPI0 0€3MEYHOI0 BUKOPUCTAHHS
Ta ckapru kopuctyBadiB [89]. Lle momomarae BpaxyBaTH IOTCHIIHI PU3HKU Ta
iHpopMye TIpo BITOMI BHUIAJAKU HECHPHUATIMBUX peakilii abo yCHIIIHOTO

BUKOPUCTAHHS NPOIYKTY.
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Ha ocHoBi 1mux manmx kBaniikoBaHui ¢axiBenb 3 TOKCHKOJIOTIi abo
O010CYMICHOCTI OI[IHIOE, YU € BHUPIO OIOCYMICHUM [JIi BHUKOPUCTaHHA 3a
NpU3HAYEHHSAM, YW TOTpiOHa mojaTkoBa iH(opMmallis abo MOCTIHKSHHS s
BUPIIICHHS 3AJIMIIIKOBUX PU3UKIB, IO MOXKYTh BIUIMHYTH Ha Oe3neky namienta [90].

Bignosigno go crangaptiBe ISO 10993, nnst 61070T1YHOTO OLIHIOBAHHS
HEOOX1THO MPOBECTH JOCIKEHHS TaKUX KIIFOYOBUX ACTICKTIB:

- [HutorokcuunicTs (ISO 10993-5) [91]: mepeBipka Ha KJIIITUHHOMY PiBHI
SIK MaTepiall BIVIMBAE HA KIIITHHHU.

- Cencubimizamiss Ta mnoxapasHeHHs (ISO 10993-10) [92]: ominka
aJIepriyHUX peakxiiii Ta moapa3HeHb, 0COOIMBO JJIsl PEYOBUH, 1110 MOKYTh BIULIMBATH
Ha MIKipy a00 CIM30B1 000IIOHKH.

- I'emocywmicHicts (ISO 10993-4) [93]: k1o BUpiO KOHTAKTYE 3 KPOB'IO,
HeoOX1/JHa TIEpEeBIpKa BIUIUBY Ha F€MOJITUYHY Ta KOAryJsilIiHY CUCTEMHU.

- Toxcukonoriuna omiaka (ISO 10993-11) [94]: e 0coOarMBO BaXKIIMBO
JUIs BUPOOIB, IO MICTATH O10JOTIYHO aKTWBHI pedoBUHU. OIllHKA MOTEHINIHHOI
CHUCTEMHOI TOKCHYHOCTi, BKJIIOYAIOYM JOBroTpuBali €(peKTH HeoOXimHa, SKIIO0
pEYOBHHA PO3MOBCIO/IKYETHCS Uepe3 KPOB a00 TKAHWHHU.

[Totpi6HO 3a3nHauutu, mo I[SO 10993-1, B 3ameKHOCTI BiJ TPUBAIOCTI
3aCTOCYBaHHS/KOHTAKTy 3 MAI[IEHTOM, MICIISl 3aCTOCYBAaHHS Ta CIOCOOY BBEIECHHS
MEIUYHOIO0 BHpPOOY, HaJae peKOMEHAAIlli W00 HEOOXITHOTO «KOMIUIEKTY»
aCIEKTIB, AKlI NOTPIOHO BU3HAYUTU NPHU MPOBEAEHHI AOCHIIHKEHb O10J0TTYHOrO
JOCHiKeHHsI.  BumpoOyBaHHS  HAa  IIMTOTOKCUYHICTh, TIOJIPA3HEHHS  Ta
CEeHCHO1TI3a1il0 MOXKHA Ha3BaTU «Benukoro Tpiikow», yepes Te, 1110 BU3HAUYCHHS
UX TPbOX O10JIOTTYHUX €(PEKTIB BUMAraeTbcs sl OUIBIIOCTI MEAUYHUX IPUCTPOIB
HE3JICKHO BiJ KaTeropii, jJokaiizaili KOHTaKTy 3 TIJIOM TMalli€HTa 1 TPUBAJIOCTI
BUKOpHUCTaHHA [87].

TuMm He MeHI, 11 3a0e31eueHHsI IITMO0KO01 OIIHKHA 010CyMICHOCTI METUYHUX
BUPOOIB, icHytounM cTangapTam ISO Opakye BceOIYHOTO aHai3y Ta BpaxyBaHHS
cneuudiunux acnektiB [95]. Hanpuknan, cranpapt ISO 10993-5 [91], saxuii

BKJIFOYA€ METOJM OIIIHKM ITUTOTOKCHYHOCTI JUISl TIEPEBIPKM peakilii KIITHH Ha
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OlomaTepiany Ta iX €KCTpPaKTH, HE 3aBXKJIM JIOCTAaTHIM IJis1 OIIHKK peakiiii Ha
IMIIaHTOBaH1 6iomatepianu [12, 96]. [le oOmexxeHHs: 00yMOBIEHO HEJIOCTATHICTIO
TECTIB, [0 MOXYTh HAJIEKHUM YUHOM BIITBOPUTH YMOBH B OpraHizMi Ta
JIOBroCcTpoKoBi edexTu [97].

Kpim Toro, cranmaptu ISO 10993 wyacto He BpaxoBYIOTH creuudiuHi
GbyHKIIOHATBHI BIACTUBOCTI, SIKI POOJIAThH MU3aiiH a00 CKJIaj] BUPOOY YHIKATHHUM.
Hanpuknan, y BuUMajaky aHTUMIKpOOHUX MOBEPXOHb MEIMYHMX BHUPOOIB Oarato
CTaHAAPTIB HE POOJIATH YITKOTO PO3MEKYBAHHS MK CUCTEMAaMHU, 10 BUBUIbHSIOTH
AHTUMIKPOOH1 PEUOBHHH, Ta CUCTEMaMH, SIK1 HEe MarOTh Takoro edekty [98, 90]. Lle
O3Haudae, M0 AJS TMEPEBIPKM TAaKMX OCOOMMBUX BIACTHBOCTEH MW3aiiHYy YacTo
noTpiOHI JOJATKOBI CHEUU(iyHI TECTH, SIKI BHUXOAATh 3a PaMKH CTaHJApTIB
ISO 10993 [12].

VY crangapti ISO 10993-1 [88] migkpecieHO BaXKJIMBICTh HpodeciitHoro
CYJDKCHHS IS IHTepIIpeTaliii BAMOT 010CyMICHOCTI Ta OIIHKY JaHUX MOA0 OC3IEeKH
MenuuHux BUpoOiB [87]. IIpoTre MOKyMEHT HE MICTUTh BKa3iBOK MO0
IHTErpaTUBHOI OLIHKH BCIX OTPUMaHMX JAaHUX, 110 YCKIIAIHIOE TIpolec (GopMyBaHHs
I[IJIICHOTO BUCHOBKY PO 0e3mneky BupoOy. MOXKJIMBO, Y CTBOPEHHX MiAX01aX 1HIIHUX
PETYISTOPHUX areHTCTB, HANpPHKIaaA ATEHTCTBA 3 OXOPOHH HABKOJMIIHBOTO
cepenoBuia CIIIA (United State Environmental Protection Agency, USEPA) [99],
takoro sk CykymnHicTh qokasiB (Weight-of-evidence, WoE) 11t eko10T19HOT OLIIHKH
Ta OIIHKU BIUIMBY Ha 3JI0POB’S JIOJUHU, MOXXHA PO3TJISIIATH OUIBIIT KOMIUICKCHUN
JUIs  O10JIOTIYHOTO OIIHIOBAHHS CKJIAJHUX MEIUYHUX BHPOOIB, IO MICTATH
oiosioriyHo aktuBH1 peuoBuHu [100, 101]. ITinxomu WoE MOXyTh H03BOJIUTH
IHTETPYBATH Pi3HI TUIU JAHUX, OI[IHIOBATH IXHIO HAJIMHICTh Ta Y3TOJI)KEHICTh IS
dbopmyBaHHs OUIbII OOIpyHTOBaHUX BHUCHOBKIB [102]. 3anponoHoBaHa CTPyKTypa
WoE [90] nonomorna O cuctemaTu3yBaTH Ta IHTErpyBaTh BCl OTpHUMaH1 JiaHi,
BPaXOBYIOUM KOHTEKCT 3aCTOCYBAHHS MPUCTPOIO, 110 JO3BOIHIO O:

. Kpallle pPo3yMITH B3a€MO3B'S30K MDK OIOCYMICHICTIO Ta pEeaIbHUMU
pU3HMKaMU JJIA Mall€HTa,

o YHUKATH HEJOOIIHKHA a00 NEPEOI[iHKN PU3HUKIB,
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. JIocsATaTH OUIBII TOYHHUX 1 PEATICTUYHUX BHCHOBKIB IMOJO O€3MEKH
IPHUCTPOIO.

BrpoBamxennss migxonqy WoE BupoOHMKaMH MeIWYHUX BUPOOIB, MO
BUTOTOBJIIIOTHCS 3 O10JIOTIYHO AKTHUBHUX PEYOBHH, MOXE 3HAYHO MOKPAIIUTU
IpoLeC OLIHKM O10CYyMICHOCTI TakWX BHUPOOIB, MIABUIIYIOYM BIEBHEHICTH Y
MPUIHATTI pillleHb 1010 IXHBOI Oe3nexu A namieHTis [90, 87].

Konuenmist ouinku WOE BHUKOpPUCTOBYETHCS MJii KOMILUIEKCHOI OI[IHKH
O10J10r14HOI Oe3neKku MeIuUYHUX BUp0OiB. CiiJl BIIMITUTH, 10 MOIOHUMA MIIX 1T 1J151
3acTOCyBaHHS KBali(ikoBaHMMHU ekcnepramu nependadenuit 1 y ISO 10993-1 3
METOI0 OLIHIOBAaHHS YW Ma€ MPUCTPIA MNPUHHATHUNA Mpodiab 610CYMICHOCTI, Yu
HEOOX1JH1 JOJATKOBI JAaHi a0o 3axoad JyIsi 3MEHIIEHHS PU3HUKIB s
namiesTiB [88, 90, 103].

3arajgpHy OLIHKY O€3MEeYHOCTI MEAUYHHUX BUPOOIB MOKHA MOAUIUTHA HA TPU
3arajabHi TPYIH, K1 y CBOIM CyKyIHOCTI HaJaroTh BcebiuHe oOcTexxeHHs, a WoE
JT03BOJISIE IHTETPYBATH JIaHl 3 [IUX TPYIL:

- rpyna 1 - @i3uyHa XapakTEpUCTUKA, XIMIYHA XapaKTEpPUCTHKA Ta
OI[IHKa TOKCUKOJIOTTYHOTO PU3HUKY.

@i3UYHI  XapaKTEPUCTHUKU MPUCTPOI0  BKIIOYAIOTH  po3Mip, (opmy,
HIOPCTKICTh Ta 1HINI T€OMETPUYHI U (hi13MYHI BIACTUBOCTI MaTepialiB y KiHIIEBIA
dbopwmi. L1 mapameTpu MOXKYTh BIUIMBATH HA O10JIOT1YHI KIHIIEB1 TOUKH, HAITPUKJIIA],
FEMOCYMICHICTh Ta IMIUIAHTAL[l0, OCKUIBKM HIIOPCTKIIII IOBEPXHI MOXYTh
30UTBIITYBaTH WMOBIPHICTh 3rOpTaHHS KPOB1 a00 peakilii Ha dyxopigHe Tiio [104].
Ouinka (I3UYHUX  XapaKTEPUCTUK 3JIACHIOETbCSI HA OCHOBI  MPOEKTHOI
JOKyMEHTalli ab0 aHaJITHYHHUX METO[IB, TaKUX K CKaHyluda eJIEeKTPOHHA
Mmikpockomisa (Scanning Electron Microscopy, SEM) 1 MIKpOCKOIIisSl Y BUIUMOMY
ceitii (Visible Light Microscopy, VLM) [90]. IlopiBHsiHHS 3 O11I0HUMHU BUpOOaMH,
K1 BXKe OyJiM 3aTBEPIDKEHI Ta MArOTh JIOCBIJI 3aCTOCYBaHHS Ha PUHKY, JO3BOJISIE
YHUKHYTH  JOJATKOBOT'O  TECTyBaHHSA, SKIIO  (I3UYHI  XapaKTEPUCTUKU

anajoriyni [103].
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XiMiuHUNA TIPODUIE MEAUYHOTO TPHUCTPOIO BKIIOYAE 1HGOPMAIIIO PO
MaTepiaii KOHCTPYKIIi, BUPOOHWY] MpPOLIECH, MAaKyBaHHS Ta crepuiizauiro. s
OL[IHKA MOTEHLIMHOrO0 XIMIYHOIO BIUIMBY Ta PHU3HMKIB IPOBOJATH aHaII3 YMOB
BUPOOHUIITBA, CKJIaJy CHPOBHUHHU Ta JOTIOMDXHUX pedoBuH [90]. KpiM Toro, XimMiuH1
XapaKTePUCTUKU MOXKYTh OyTH BUKOPUCTaH1 JJIsI OI[IHKU TOT0, Y1 BIUIMBAIOTh 3MIHU
B Marepiajax ab0 BUPOOHWYMX Mpollecax Ha XIMIYHUN CKIIaJ MPUCTPOIO, IO
KOHTaKTy€ 3 TAllI€EHTOM, HACTUIbKH, IO 1€ MOXE II03HAYUTUCA Ha HOro
oesmerti [105]. VYV Bumaakax, KOJM TEOpEeTHYHA OIlIHKA € HEeI0CTaTHhOIO,
3aCTOCOBYIOTBCS KIJTBKICHI METOJM, TaKi $K PEHTTeHIBChbKa (POTOEIEKTPOHHA
cnektpockonisi (X-ray photoelectron spectroscopy, XPS), iHdpauepBoHa
cnektpockonis 3 nepetBopeHHsM Dyp'e (Fourier-transform infrared spectroscopy,
FTIR) abo aHami3 eKkCcTparoBaHMX 1 BWJIYrOByBaHMX peuoBUH (analysis of
extractables and leachables, E&Ls), mo0 BH3HAuWTH XIMIYHI KOMIIOHEHTH, SIK1
MOXKYTbh BUBUIHHSTHUCS 1] 4YaC BUKOPUCTAHHS pucTporo [90].

Ouinka Tokcukosoriynoro pu3uky (Toxicological Risk Assessment, TRA)
BUKOPUCTOBYETHCS JUIsl BU3HAUEHHS KMOBIPHOCTI MOOIYHMX €(QEKTIB IiJ Yac
KJIIHIYHOTO BUKOpUCTaHHS BHUpoOy. Bimmosimno mo ISO 10993-17 [106], TRA

BKJItOUae yotupu eranu [90, 87]:

. OriHKy HeOe3neKku (BU3HAUYCHHS MOTCHIIIMHO HeOe3MeuHnX XIMIYHUX
PEYOBHH),

. O1uiHKYy eKcro3ullli (OI[IHKa MOJIMBOCTI BIUIUBY Ha MAIll€HTA),

. OmiHKy 103U-B1AMOBI/TI (BU3HAYEHHS 3B'S3KY MIXK /03010 1 TOKCHYHUMU
eeKkTamu),

. XapaKkTepUCTUKY PU3HUKY (OI[IHKA peaIbHOTO PU3UKY JIJISl IALlIEHTA).

TRA Takox BpaxoBye KOHCEpPBATHBHI (DaKTOPH, 30KpeMa MPUITYIICHHS, 1110
BCSI XIMIYHI KOMIIOHEHTH MOXKYTh MaTH HETailHe BUBIJIbHEHHSI, SIKE 1HOJI MOXE
MPU3BOJUTH 10 HAAMIPHO BUCOKHX OIIIHOK pu3uKky [107].

JlaHi BBa)XarOThCsA OUIBIT HAMIMHUMHU, SKIIO JOCIIIKECHHS BIJIMOBIJAOTH
crangapram ISO 10993-17, -18, -19 [106, 108, 109] 1 maoTh CHpPUSTIHBI

pesyabTatu  [12]. SIkmo oTpuMaHi HHU3bKI 3HAYEHHS PO3PAXyHKY 3amacy
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6e3neku/3amnacy mimHocti (Margin of Safety, MOS) (menme 1) 8 TRA, 1ie Bka3ye Ha
MIJBUIICHUN PHU3UK, MPOTE I 3HAYEHHS MOXYTb OYTH MiATBEPJKEHI 1HIIUMU
HaJIAHUMU JAHUMHM II0J0 BIJICYTHOCTI HETaTHUBHOIO BIUIMBY (HAMpUKIA,
KJIIIHIYHUMU JaHuMu) [90].

- rpyna 2 - Ouinka 010J0r14HOT KIHLIEBOI TOUKH.

Cragmapt ISO 10993-1 nangae tabnuirro A.1 [88], sxa Bu3Hauyae O10JIOTIYHI
KIHIIEBl TOYKH, SIKI TOBUHHI OyTH BpaxoBaHI Ha OCHOBI THUITy IPHUCTPOIO Ta
TPUBAJIOCTI KOHTAKTy 3 MaIlIEHTOM. SIKIIO AesiKl KIHIIEBI TOYKH HE MOXYTb OyTH
omineni 3a pgomomororo TRA [106], BoHM MOXyTh OyTH BH3HA4YCHI dYepes
TEeCTYBaHHS in vitro Ta in vivo. lle 03BoJisie OIIHUTH MOTEHIINHI HECTIPUSATIUBI
edekTn 715 marieHTa. BapTo 3a3HaunTH, M0 TaKi TECTH MOXKYTh BUKOPHUCTOBYBATH
eKCTpaKILiiH1 YMOBH, 1110 TPU3BOJISATH JI0 3HAYHO BUIIUX 703, HIXK 3a3BUYall OTpUMAB
ou narieHt. e 3abe3neuye 101aTKOBUM piIBEHb OE3MEKH, alie 1HO/11 MOXKE TPU3BECTH
JI0 pe3yJIbTaTiB, Kl HE MAaOTh KIIHIYHOTO 3Ha4YeHHs [90].

3a WoE [90] Bucokuii 6anm HagaeThCs TECTaM, MPOBEJACHUM 3a CTaHJIapTaMu
ISO 10993, AMmeprKkaHCHKOIO TOBapHCTBa BUIPOOYBaHb 1 MarepiaiiB (American
Society for Testing and Materials, ASTM) a6o HajnexHOT 1a00paTOPHOI MPAKTUKHU
(Good laboratory practice, GLP) 3 no3utuBHuUMH pe3yinbTaTamu. He3agoBiibHI
pe3yibTaTd ab0 BIJCYTHICTh TECTYBaHHS 3HWXKYIOTh OIIHKY. Lle oco6mmBo
aKTyaJbHO Il aHaNi31B in Vitro, TaKWX SK LHUTOTOKCHUYHICTh, SKI YacTo
BUKOPHCTOBYIOTHCS, ane MOXYTh MOKa3yBaTH BHUCOKHIA piBEHb
gyTiauBocTi [12, 110]. HeratuBHi pe3ynbratu TECTIB HE 3aBXKIU O3HAYAIOTH MPSIMY
HeOe3neKy JUisl MalieHTa, 0COOJUBO JIJIi KOPOTKOTEPMIHOBUX a00 HEIHBAa3MBHUX
BHUPOOIB.

- rpyna 3 - KuiHiuHi jgaHi, icTopis O€3MeYyHOro BUKOPHUCTAHHS Ta
1H(pOopMaIlis Ipo CKapru.

3BiTu npo kiiHivHy omiHky (Clinical evaluation report, CER) € kimrodoBumu
JIOKyMEHTaMHU, 110 M1ATBEPAXKYIOTh O€3MeKy Ta e(PeKTUBHICTh METUIHUX TPUCTPOIB
y peanbHux kiiHiyHUX yMoBax [111]. CER oxoruttoe AOKIIHIYHI JAOCIIIKEHHS,

HAyKOBI1 JOCI/DKEHHS Ta TOCTMAapKETHHTOBUH MOHITOPHHT, IONTIOMaralouy BUSBUTH
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Ta OI[IHUTH YacTOTy MoOIYHMX edekTiB 1 Hebakanux moxiit [19]. Hdani ckapr,
OTpPUMaHI B IPOLIEC] TAKOT'O HATJIAY, MOXKYTh OyTH IPOAaHaJi30BaH] JJ1sl BUSIBJICHHS
pIBHA PHU3MKY Ta MOXJIMBUX CHUTHAIIB M0A0 Oe3neku. Taki gaHl KOIYIOTbCS B
[lepioguunuii 3BiT 3 Oe3meku (Periodic Safety Update Report, PSUR) Ta
[ToctmapkeTunrose kiiHiuHe crnocrepexxeHHs (Post-Market Clinical Follow-Up,
PMCF) nns xnacudikaiii TUIIB CKapr, IO T03BOJISE€ BUSBUTH MOTEHITINHI 3arpo3u
I 6e3neku marmieHTiB [112].

Kputrnuno BaxknuBO 3a0€3M€YMTH HAAIMHICTh Ta IMOBHOTY ONUCY CKapr,
OCKIJTbKM HE BCl CKaprd MOXYTh OyTH JeTanbHO KiacudpikoBani. Takox HE BCl
noOiyHi e(EeKTH MOKHA OLIHUTH 3a JOMOMOIrOI JaHHUX 13 CKapr, OCOOJIUBO Y
BUMAAKAX, JI¢ TMOTPIOHO  JOBrOTpHBAJIE  CIOCTEPEKECHHA  (HANPHUKIAL,
KaHIeporenHicts) [90, 112]. Jns MeauuHux BHpOOIB, sIKI MalOTh OaratopiuyHUN
JOCB1J] BUKOPUCTaHHA Ha pUHKY (moHan 10 pokiB) abo BUpOOHMUI MapTii SKUX €
BenukuMu (Hampukiman, Ouieine 100 000 oauHMIIB) MOXKHA HaaaTH  OUIBII
IIPOTHO30BaHE 3HAYEHHS JJIsi BU3HAUEHHS MPUNUHATHOTO PIBHS PUBHKY, OCKUIBKH
JUIT HUX HaKOMWYeHO 1H(opMalio 3a JaHWil nepiojl, B TOMY YHCII 4Yepe3
ckapru [90].

VY 3anpomnonoBaniii ctpykrypt WoE [90] Oyno po3pobiieHO mmiKamy st
OITIHIOBAHHS BX1THUX JAaHUX 3 METOIO0 O10JIOTIYHOI OLIIHKA MEIUYHUX BUPOOiB. L[5
IIKajia JI03BOJISIE TPHCBOIOBATH KUIBKICHI 0ajgum Ha OCHOB1 SKOCTI Ta HAJIMHOCTI
KOXXHOTO Ha0Opy [aHWX, M0 TIOJIETIIye€ KOMIUIEKCHY OIIHKY MpOoQiiIro
6iocymicHOCTI mpucTporo. Yum Bummii 0an, TUM MEHIIAa WMOBIPHICTH TOTO, IO
BUPIO CTAHOBUTH PU3UK IIOJ0 010CyMICHOCTI, 1110 JO3BOJISIE OLIIHUTH Horo 0e3nexky
JUIA TTALIE€HTIB.

Cnin 3azHauuth, mo WOE He po3pi3Hsie TpUBAIICTh 1 XapaKTep KOHTAKTY
BUpOOY 3 OpraHi3MoM, OCKUJIbKM 0a30B€ MPUMNYIIEHHS MOJSAra€e y BIAMOBIAHOCTI
Oiomoriynoi omiHku crangapty ISO  10993-1 [88]. IIpore BupobOu 3
KOPOTKOCTPOKOBUM a00 HEIHBAa3MBHUM KOHTAKTOM MAlOTh MEHIIUN PU3UK IS
NAI€EHTIB, 1 HECHIPHUATIUBI pe3yibTaTH 3 OAHIET KaTeropii MOXXyTh OyTH MEHII

3HAUYIIMMHU JJIS [IUX TUITIB MPUCTPOIB B TOPIBHSIHHI 3 iIHBa3UBHUMU BUpoOamu [12].
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Crpykrypa WoOE Moxe OyTH I1HCTpYMEHTOM, SIKUM 3a0e3NeYuTh
y3TOJIKEHICTD B MPOILIeCi O10JI0T1YHOT OL[IHKH, OCOOIMBO J11 MEAMYHUX BUPOOIB, IO
MICTATH O10JOTIYHO AKTUBHI PEYOBUHH, a TaKOX € KOPHCHOK IS MOJAJIBIIOTO
PETYJISATOPHOIO MEPErsAy LUSIXOM HaJaHHA HaOOpy HapaMmeTpiB LIOJ0 IMUTAHHS

«CKUIBKH JaHUX JOCTATHHO?» I 3a0e3meueHHs Oe3eKku maiieHTis [87, 12].

1.5. Cranpapru3anisa Qi3sMKo-XiMiYHMX MOKA3HUKIB MeJIUYHUX BUPOOIB,
BHUI'OTOBJIEHHUX i3 0i0JIOTiYHO AKTHUBHMX PEYOBHUH, SIK €JeMeHT 3a0e3nevYeHHs

0e3MeYHOCTi A1 mMalicHTAa

OcHoBa cTabUIBHOCTI Ta 6E3NEYHOCTI MEAUYHUX BUPOOIB, BUTOTOBJICHUX 13
010JIOT1YHO AaKTUBHUX PEYOBWH, TMOBMHHA OYTH 3aKjajieHa Ie Ha eTami ix
po3po6ku [113]. OguuM 13 eleMEeHTIB J0Ka30BOi 0a3u, 110 MEIUYHUM BUPIO €
Oe3leYHnM, € 4YITKO BHU3HAYCHI IOKa3HWUKHU sKocTi [114], saKi 103BOJSIOTH
BIJICJIIIKOBYBAaTH Ta IMMATBEPKYBaTH HE3MIHHICTH SKOCTI Bij cepii g0 cepii
npoaykry [115].

KoHTpoap sAKkoCTi 0610J0TIYHO AKTUBHUX POCIMHHUX PEYOBUH 3HAYHO
BIJIPI3HSAETHCS BiJ MIAXOJIB, IO 3aCTOCOBYIOTHCSI /0 CHUHTETHYHHUX crodyk. Lle
3YMOBJIEHO HU3KOI0 CHeru(iuHUX MPo0IeM, sKi YCKIIaTHIOIOTh iX CTaHAapTU3AIlI0
Ta KOHTPOJb sikocTi [116, 84, 117]. Cepea 0CHOBHUX BUKJIMKIB MOKHA BUJUIUTH
TaKi:

° CrilagHa cyMmilnl KOMITOHEHTIB. bB1OJIOTIYHO aKTHWBHI pPEYOBUHU 3
POCIIMHHOTO MaTepiajay 4acTo € 0araTOKOMIOHEHTHUMH CyMIIIIaMH, 110 POOUTH X
XIMIYHUN aHalli3 Habarato CKIAAHIIINM, HIK Y BUMIAAKY CHHTETHUHUX peuoBuH. L{s
CKJIaJIHICTh 3yMOBJIIOE€ HEOOXIJHICTh Y KOMIUIEKCHUX aHAJITHUYHHUX TIiAX0Jax JJIs
11eHTU(IKaIli Ta KOHTPOJIIO BC1X KOMIIOHEHTIB [118].

° HeBimomicTe pmitounx pedoBWH. Y 0ararbOX BHUIAJKaX KOHKpPETHA
peyoBMHa ab0 Tpyna peYoBUH, SKI Oe3MocepeHbO  BIAMOBIAANBHI 34
TEepaneBTUIHUN e(EeKT, 3aTUIIalOThCI HEBIMOMUMH. Lle yCKiIagHIOe CTBOpEHHS

cnenu@ikailid, OOTpyHTOBAaHWX HA BU3HAYEHHI aKTUBHUX 1HTPEHIEHTIB, 1 TOTpEOye

52



3aCTOCYBaHHS MapKEpHHX CIOJYK ab0 3aradbHUX (ITOXIMIYHUX TpOdUIIB s
OIIHKHU sikocTi [119, 120].

° BiacyTHICTh CENEKTUBHUX aHATITUYHUX METOAIB Ta pePEepeHTHHX
cranaaptiB. Iy 6aratbOoX POCIMHHHMX KOMIIOHEHTIB, OCOOJIMBO /I CyMillIe Ta
€KCTPaKTIB, HE 3aBXJM JOCTYIIHI CEJIEKTHBHI aHAJIITUYHI METOAM YU pedepeHTHI
CIIOJIYKH, IO JIOJIaTKOBO YCKJIQJHIOE TPOBEICHHS TOYHMX aHami3iB. lle Bumarae
ajanTaiii METOJIB Ta 4acTO — PO3pPOOKH HOBUX MIAXOMAIB ISl iIeHTHdIKAIT Ta
KITBbKICHOTO BU3HAaUYCHHsS KoMIioHeHTiB [121, 117].

° [Ipupoana i ximiyHa MiHIHMBICTh. POCIIMHHI MaTepiaiu MOXYTh MaTu
3HAYHY MPHUPOJHY BapIaTUBHICTh y XIMIYHOMY CKJIQJll 3aJIE)KHO BiJI €KOJOTTYHHX
YMOB 3pOCTaHHs a00 KyJbTUBYBaHHS, TaKWX SK KIIMaT, TPyHT, Ta 1HIII
daktopu [122]. Lle cTBOproe m0AaTKOBI TPYAHOIII ISl CTaHAApTHU3AIlli, OCKUIBKH
HEMO>KJIMBO TapaHTyBaTH MOBHY OJIHOPIAHICTh Ta BIATBOPIOBAHICTh XapAKTEPUCTHK
KOHOI MapTii pOCIMHHOT CUPOBHHH.

° IcHyBaHHS COpTIB Ta KyJbTyp. POCIMHM MOXYTh ICHYBaTH Y BHUTJISIL
PI3HHMX COPTIB Ta KYJbTYp, IO MAOTh pi3H1 piToximMiuHi npoduii. Lli copTu MOKYThH
CYTTEBO BIAPI3HATHCS 32 BMICTOM AaKTHBHUX KOMIIOHEHTIB, 1 TOMY IOTPEOYIOTh
peTrenbHOI 11eHTUdIKaIlli Ta KOHTPOIIO 3a SIKICTIO, 1 TAKOXK TMOIIYKY CHeIu(IaHmX
MapKEepHUX PEYOBHH, SIKi O 1amu 3MOTY HAIIHHO pO3pi3HATH pi3Hi Buau [123].

° 3aJIeKHICTh SIKOCTI BiJI mpoleciB oOpoOku cupoBuHHU. J[xkepeno
POCIMHHOT'O MaTepiaily, METOU 300py, CyIIiHHS, 30epiraHHs, TPaHCIIOPTYBAHHS Ta
fioro oOpoOKM MOXXYyTh 3HAYHO BIUIMHYTH Ha KIHIIEBY SKICTh SIK 010JIOTTYHO
AKTUBHUX KOMIIOHEHTIB POCIMHHOTO IOXOJKEHHS, TaK 1 MEAUYHOTO BHPOOY.
Hampuknan, cmoci®0 — ekcTpakiii, TMOJSPHICTh PO3YMHHUKA, CTAOLIBHICTH
KOMITOHEHTIB TOIII0 BHU3HAYAIOTh XIMIYHHMM CKJIaj Ta O10JIOT1YHY aKTHBHICTH
KIHIIEBOTO MPOAYKTY [124].

[{i BUKIWMKH BUMAaraloTh PO3POOKH CIEIIaTbHUX MITXOJIB O KOHTPOIIO
SIKOCTI, BKJIIOYAIOYW JETAJIbHY CTaHIApTHU3AIlI0 MPOIECIiB OOpOOKH, a TaKoX

BUKOPHUCTaHHS KOMIUIEKCHUX aHAIITUYHUX METOJIB, TaKUX SIK Xpomarorpadis Ta
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CHEKTPOCKOTIIIs, JJIS MATBEPKEHHS CKIIATy Ta CTa01IbHOCTI 610JI0TTYHO aKTUBHHUX
pociuHHUX pedoBuH [117, 125].

Ha mnamy nymky po3poOka cnerudikaiii mjas MEeIWYHUX BHPOOIB,
BUTOTOBJICHUX 13 010JIOTTYHO aKTUBHUX PEYOBHH MOXE 0a3yBaTUCS HA TUX CaMHX
IpPaKTUKaX, II0 3aCTOCOBYIOTbCS HJisl JIIKAPChKUX 3ac00iB — BHUKOPUCTAHHS
dapMakoneHUX MAXOMIB KpaiH 31 CYBOPUMHU PETYJISTOPHUMH TMPAKTHKAMU, a
TaKOX CTaHAapTiB MDKHApOHOT pajy 3 MUTaHb TAPMOHI3allil TEXHIYHUX BUMOT 0
peectpartii Jmikapchkux 3aco0iB s smroawHM - (International Council  for
Harmonisation of Technical Requirements for Pharmaceuticals for Human Use,
ICH), mo onucyroTh BUMOTH 10 po3poOKM crenudikaii, aHaTITHYHUX METOMIB
KOHTPOJIIO Ta KPUTEPIiB JUIsl MIATBEPIKEHHS BaJIAHOCTI METOIIB KOHTPOJIIO,
(momatkoBo 10 ctagaptiB ISO). Bumana y 2021 poui HacrtanoBa mono
craHjaptuzaiii Meauunux Bupo6iB MDCG 2021-5, HaBiTh NIIIITOBXYE
BUPOOHMKIB Ta PETYISATOPIB PHHKY MEIUYHUX BUPOOIB JO BUKOPUCTAHHS
rapMmoHizoBaHux EMA cranmaptiB [126]. Y TakoMmy BHIIaJIKy, KOXEH BHPIO,
BUTOTOBJICHUA HA OCHOBI POCIMHHHUX KOMIIOHEHTIB Oy/i€ CyHmpOBOJKYBAaTHUCS
00TpyHTOBaHOMO crnienudikaliiero Ta HabOPOM BajIiJOBAHUX aHAJTITUYHUX METOJIUK.

OnHUMU 13 KPUTHYHUX TTOKA3HUKIB € 3’SICYBaHHS CTPYKTYpH (11eHTU]IKALIIT)
Ta KIJIbKICHOT'O BU3HAYCHHS MOYKJIMBUX MPOAYKTIB JeTrpajiailii 610710T19HO aKTHBHUX
pPEYOBHH Ta BHPOOIB, Y CKIIaJl SKMX BOHU MICTATHhCS. BU3HAUEGHHS MOMXIHMBUX
NPOAYKTIB jAerpajauii (qomimok) y ¢dapMaieBTUYHUX 1 MEIMYHHMX MPOJYyKTax
MaloTh BUpIIIAIbHE 3HAYEHHS, OCKUIbKM HeIIeHTHU()IKOBAaHI Ta TMOTEHIIIMHO
TOKCHYHI JIOMIIIKKA MOXYTh CTAHOBUTU HEOE3MEeKy JJIsl 3I0pOB’ s maiieHTiB [127].
Yepes pi3HOMaHITHI XIMIYHI CTPYKTYPH Ta BJIACTUBOCTI CHOJYK €KCTPAroBaHUX 1
BWJIYTOBYBAaHUX PEUYOBHUH TiJ 4ac iX iAeHTHdIKaIli Ta KUIbKICHOTO BHU3HAYCHHS
BUHUKAIOTh aHAJIITUYHI MPOoOIeMu pizHOro Xxapaktepy [128].

Tak, pi3HI aHATITUYHI METOM MOXYTh OyTH 3aCTOCOBaHI Il OTPUMAHHS
iHpopMarii mpo CTPYyKTypy OI10JIOT1YHO AaKTUBHOI PEYOBMHU Ta TMPOAYKTIB
nerpanaiii [117, 124]. JIo HuX BiJHOCSATHCS CIIEKTPOMETPUYHI METOAM (HAMPUKIa,

iH(ppayepBona crnektpomerpis (Infrared, IR), y OmmwxabOMy iH(pauepBoHOMY
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nianaszoHi (Near-infrared, NIR), snepauit marnitauii pezonanc (Nuclear Magnetic
Resonance, NMR) 1 wmac-cnektpometrpis (Mass Spectrometry, MNS)),
xpomatorpadiuHi METOau (HaPUKIIaJ, BUCOKOS(EKTUBHA PiAMHHA XpoMaTorpadis
(High performance liquid chromatography, HPLC), razosa xpomarorpadis (Gas
chromatography, GC), BucokoedexkTuBHa TOHKOIIapoBa xpomarorpadis (High
performance thin-layer chromatography, HPTLC), 1 wmetomm xaminsipHOi
eJIeKTpomirpartii (Hanpukiazd, kansipaui enektpodopes (Cpillary Electrophoresis,
CE)) y noennansi 3 pizanmu aetekropamu (Hanpukiaa, LC-UV/Vis, mo moennye
pimuany xpomarorpadiro (Liquid chromatography, LC) mist po3nisieHHsT COTyK 3
METO/aMH  CIeKTpodoTomMeTpii B yabTpadloNeToBi Ta BHAUMIN o0macTsIx
(Ultraviolet—visible, UV-Vis) nns BusBICHHS Ta KUIBKICHOTO BH3HAYCHHS
cniontyk) [117]. SIkicth oTpumanoi iHdopMaliii 3ajeXuTh Bij MOoNepeaHb01 00pOOKHU
3pa3ka Ta BUOpAHUX aHATITUYHUX MeToaiB [125].

Jlist 3a6e3nedeHHs TOYHOTO M €(pEeKTUBHOTO KOHTPOJIO SIKOCTI O10JI0T1YHO
aKTUBHUX PEYOBUH BHUKOPHUCTOBYIOThCS PI3HOMAHITHI METOIH, $KI TTOBHHHI
BIJIMOB1AATH BUMOTaM I[0J0 TOYHOCT1, EKOHOMIYHOCTI Ta MPOCTOTH B 3aCTOCYBaHHI.
HPTLC € nomyasipHuM METOJOM, SIKMH IIHPOKO  3aCTOCOBYETHCS Y
dbapmakomnesx [129]. Ognak e MeTOI MOXKE€ BHUMAaratu 3HAYHUX BUTpAT Ha
peareHTH, € MEHII aBTOMAaTHU30BaHUM Ta TMOTpedye BHUCOKOI KBasiikarii
nepcoHany. Y 3B’s3Ky 3 LIUM, allbT€pHATUBHI MiIXOAH, 10 3MEHIIYIOTh BUTPATH,
CTalOTh BCE OLIBII aKTYaJTIbHUMU ISl JIa0OpaTopiit KOHTpoJIto sikocTi [117].

OgauM 3 TakuxX METOJIB € I1H(payepBOHA CHEKTPOCKOMIS 3 MPSIMUM
oclla0JIeHMM TOBHUM BiIOUTTAM 13 mnepeTBopeHHsIM Dyp’e (Attenuated Total
Reflectance-Fourier Transform Infrared Spectroscopy, ATR-FTIR), ska moxe
BUKOPHCTOBYBATHUCS SIK €KOHOMIUHO edekTuBHA anbTepHaTuBa HPTLC [130, 131].
[e#t MmeTo Mae HU3KY mepeBar Juis i1eHTudikaiii peqyoBuH [131], cepen akux:

. MisnimaapHa IiAroTOBKA 3pa3KiB a00 MoBHA i1 BIACYTHICTb, 110 CYTTEBO
CKOpOYY€ yac aHali3y;

. 3HIDKEHHS TOTpeOW Yy pO3YMHHHUKAX Ta peareHTax, IO CIpHUsie

3HIDKCHHIO OTIepaIliifHUX BUTPAT;
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. MOXIIMBICTh MIBHUAKOTO OTPUMAHHS pE3yJbTaTiB y IMOEIHAHHI 3
TOYHICTIO Ta MOBTOPIOBAHICTIO, 3aB/ISIKM BUKOPHUCTAHHIO XEMOMETPIi JJIs aHaJi3y
TAHUX.

Onnak s mupokoro BukopucTanHs ATR-FTIR neoOXximHa JOCTYMHICTH
OoraniuHux noBiAKOBHUX 3pa3kiB (Botanical Reference Materials, BRM), ski €
BOXJIMBUMHU I Baijgamii MeroxiB anam3sy [117]. V Bumankax, xkomu BRM
HEJOCTYMHI, €TaJlOHHI POCIWHHI MaTrepiaJii TOBHHHI CIIOYaTKy MPOUTH
CTaHAApTU3AIlI0, 3a3BUYAM 32 JTOTIOMOTOI0 PIIUHHOT XpoMaTorpadii 3 TaHIEMHOIO
Mac-CIEKTPOMETPI€r0 BUCOKOI po3iiasHOI 31aTtHOCTI (Liquid chromatography-high
resolution tandem mass spectrometry, LC-HR-MS/MS). Ile#t miaxia 103BoJisiE
TOYHO BU3HAYUTH (HITOXIMIUHUHK CKIIAJ 3pa3Ky, IO € OCHOBOIO IIJIsi CTBOPEHHS
touHux BRM 1 nogansioro 3actocyBanus Mmeroqy ATR-FTIR niis mBuakoi ominku
SKOCT1 POCIIMHHOI cupoBUHM [132].

JIJisi BCTaHOBIIEHHSI KPUTEPIiB SKOCTI € JOPEYHUM Ha eTamax po3pOoOKH
MEIUYHOTO BUPOOY Ha OCHOBI O10JIOTIYHO AaKTHUBHOI PEYOBHHU POCIUHHOIO
MOXO/PKCHHSI TMOYMHATH 31 CKIAJHOTO METOAY JUIS BH3HAUEHHS TOYHOI
inenTudikarii Ta mpoaykTiB aerpanamii (Hanpukian, LC-HR-MS/MS a6o NMR), a
MOTIM MEPEBECTH LI METO/1 Ha BIJIHOCHO OUIbII €KOHOMIYHUN METOJI (HampuKiai,
ATR-FTIR, HPTLC, LC-UV/Vis) nnsi pyTHHHOTO TPOBEIEHHS KOHTPOJIIO
sxocTi [131]. JIo Takux ITOCTIHKEHb MOXKYTh OYTH JI0JIaHl 1 CTPECOB1 JOCIIIKEHHSI,
AK1 HaJaloTh 1HQOPMAIII0 MPO MOXKIMBI MPOAYKTH Jerpajaimii Ta cTaOUIbHICTDH
BupoOy [133]. XoueTbcs BIAMITHTH, IO BUKOPUCTAHHS MOBHOTO JOCIIKCHHS
BHUpOOY 32 (PI3UKO-XIMIYHUMU MOKa3HUKAMH Y MOJANIBIIOMY MOXE JaTH PO3LIUPEHY

1H(pOopMaIlito It 610J0TIYHOTO OIIHIOBAHHS 13 3acTocyBaHHAM miaxonaiB WoE [90].

BuchHoBku 10 po3ainy 1

1. [IpoBeneHo aHali3 Cy4yacHUX HOPMATHBHO-TIPABOBUX ITIXOMIIB JI0O
kyacudikaili, oriHKM O0€3MeYHOCTI Ta PU3UKIB MEIMYHUX BHUPOOIB, BUTOTOBJICHUX
13 O10JIOTIYHO AaKTUBHHUX PEUOBUH. BuHsABIEHO HU3KY NMPOOJIEMHHMX acCIEeKTiB, SKI

MO>KYTb BIUIMBATH Ha PETYISATOPHY OI[IHKY TAaKKX BUPOOiB, 30KpeMa TEPMIHOJIOT14H1
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PO30DKHOCTI, BIJICYTHICTh €JWHUX MIiAXOJIB JO BH3HAUCHHS MEXaHI3MYy Al Ta
CKJIQJHOILI Y pO3MEKYBaHHI MK METUYHUMHU BUPOOAMH Ta JTIKAPCHKUMU 3aCO0aMHU.

2. Bcranosneno, mo BnpoBamkeras Permamenty (€C) 2017/745 3Hauno
JIeTaji3yBayio Ta BIOCKOHAIMIIO Ki1acu(DiKalliro MEAUIHUX BUPOOiB, 0COOIMBO MO0
BUpOOIB, II0 MICTATH OIOJOTIYHO AKTHUBHI PEYOBMHU. 3aMPOBAIKEHHS HOBOTO
npaBuia kinacudikamii (IIpasuno 21) cnpusie OB TOYHOMY BH3HAYEHHIO TAKUX
BUPOOIB, MPOTE J0CI ICHYIOTh TPYAHOIII 3 TXHIM PO3MEXKYBaHHAM 13 JIIKAPCHKUMU
3aco0amu.

3. BusiBiieHo, 110 o1iHKa 0€3MeYHOCTI MEAUIHUX BUPOOIB 13 010JI0TTUHO
aKTUBHHMX PEYOBHH BUMAara€ KOMIUICKCHOTO ITIXOY, KU BPAXOBYE K (i3HKO-

XIMI4HI XapaKTepUCTHKH, TaK 1 010JIOT1YHE OLIHIOBAHHS.
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PO31JI 2. MATEPIAJIN TA METO/IHN

2.1. O0’exTH HOCaITKEHHA

2.1.1. Poc/IMHHI eKCTPAKTH

ExcrpakT mioais frig kapjaukoBoi naabmu (Saw palmetto L.) — eKCTpakT,
OTPUMAaHMM 3a JOMOMOIOK HAJKPUTUYHOI PIAMHHOI EKCTPakKilii BYTJIECKUCIUM
razom, 0e3 3aJIMIIKOBUX PO3UYMHHHKIB, 0€3 HEOPraHIYHUX COJIeH, BAXKKUX METaJlIB,
MiKpoopraHi3miB. EKCTpakT mae 3a0apBiIeHHS BiJ] )KOBTO-KOPUYHEBOTO JIO0 KOBTO-
MIOMapaHYeBOr0 KOJbOPY, NMPU KIMHATHINA TeMmmeparypi 3HAXOAUTHCA y BUTJIISAIL
piakoi omii. EkcTpakT 3 BuUCOKMM BMicToM oJeiHoBoi (C18:1 w9), maypunHoBoi
(C12:0) ta mipuctunoBoi (C14:0) kuciot, a TakoX cyMy (piTOCTEPOIIB, Cepe] TKUX
0eTa-CUTOCTEPOJ € TOMIHYIOUYOIO CIIOITYKOIO.

Y pob6oti BukopucroByBaBcs CQO ekcTpakt IomiB Saw palmetto
BupoOHuIrBa «KEUROMED S.A.» (Icnanis).

ExcTpakT KkopeHio Jq00HCTKY Jikapcbkoro (Levisticum officinale L.) -
eKCTpaKT, OTPUMAaHW 3a JOMOMOTOK HAJKPUTHUYHOI PIIMHHOI EKCTPaKIIil
BYIJIEKHCIIUM Ta3oM, 0e3 3aJUIIKOBUX PO3YMHHUKIB, 0€3 HEOpPraHiuHHX COJIEH,
BAXXKHMX METajliB, MiKpoopraHi3miB. JKOBTO-KOpHYHEBA piAMHA 31 cHeUU(IYHUM
apomarom creniil. Ekcrpakt mictuts 40 - 50 % edipuoi omii, mo mictuts 45 - 75 %
LHUC-JIITYCTHIIILY SIK OCHOBHOIO KOMIIOHEHTY, a TaKOX TpaHC-JITyCTHIII,
oyrtundrania, OyrtumigeHdTania, danpkapiHon, GaabKapuHIION Ta  CIiaU
aHTCIIUHY.

VY poboti BukopuctoByBaBcs COz ekcTpakT kopeHto Levisticum officinale
BupoOHunTBa «FLAVEX Naturextrakte GmbH» (Himeuunna).

EKcTpakT KBIiTOK KaJeHAYJH JIKAPCbKOI OTPUMYKWTh 3 KBITOK
(Calendula officinalis L.) - eKCTpakT, OTpUMaHUK 32 JONOMOIOK HAJKPUTUYHOI
PIIMHHOI E€KCTPaKIli BYIJIEKUCIMM Ta3oM, O3 3alIMIIKOBUX PO3UYMHHHKIB, 0€3
HEOpPraHIYHUX COJIeH, BaXKHX METANIB, MIKpOOpraHizmiB. TeMHO-4epBOHO-
KOPUYHEBUN EKCTPaKT, BOCKOMOMIOHOI KoHcucTeHIli, piakuii mpu 40 °C, mae
XapaKTEepHUM 3amax, CXOXUM Ha 3amax ciHa. EKCTpakT MICTUTb B OCHOBHOMY

NEHTAUUKIIIYHI TPUTEPIIEHOBI CIIUPTH Ta MOHOE(DIPU TPUTEPIIEHII0JTY, BKIIOYAIOUN
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17 - 25 % edipiB dapangiony erepudikoBaHUX MEPEBAXKHO MIPUCTHHOBOIO Ta
NaJIbMITUHOBOIO KMCJIOTaMU. [HIII 1HIPEIIEHTU €KCTPAKTY - CTEPUHU, KAPOTUHU Ta
KYTUKYJISIpHI BOCKHU.

VY poboti BukopuctoByBaBcsi CO: exkcrpakt kBiTok Calendula officinalis
BupoOHulTBa «FLAVEX Naturextrakte GmbH» (Himeuunna).

2.1.2. KoMnoHeHTH OCHOBH

Macao kakao. OqHopiaHA HIUTBHA, ajJle KPUXKa MNP KIMHATHIN TeMreparypi
Maca y BHIJISAl IIMATKIB CBITJIO-)KOBTOIO KOJIOPY, MPUEMHOIO CMaky Ta 3
apomaToM Kakao. I{ineaicTs npu 20 °C 937-960 kr/M?, TemmepaTypa IUIaBICHHS
31-35 °C. Mictutb 54-59% HacuueHuX KUCIOT (MPUOJIU3HO MOPIBHY NaIbMITHHOBA
Ta creapuHoBa) 1 41-45% nenacuuenux kuciuort (osneiHona 39-43% 1 ninonena 2%).

Y po0oTi BHKOPHCTOBYBAJOCS Macio Kakao BupoOHunTBa «Cargilly
(Hinepmanam).

Suppocire® AML. Xup tBepamii 3 no6aBkorw (nenutuH). CKiIamgaeTbes 3
MOHO-, JM- Ta TpurmnepuaHux edipiB xkupHux kuciaor (Big CI10 mo CI18),
nepeBaxkae (paxiisi TPUTTINEPUAIB, SKa MICTUTh JICUTHH. BUTOTOBISETHCS
NUIXOM 1HTepecTepudikailii, Ma€ HU3BKY TeMIIepaTypy IUIaBJICHHS 1 HHU3bKE
ripokcuiibae yncio (< 10).

Y poboTi BUKOpHCTOBYBaBCS TBepaui xkup Suppocire® AML kommanii
«Gattefossé» (Dpaniris).

Witepsol® HI15. Tsepna xupoBa OCHOBa I CYHO3UTOpPIiB Yy BHIVISAIL
MACTHUJIOK, 1110 CKJIAJIA€THCS 3 TIIIEPUIIB POCITMHHOTO TToXoKkeHHs. Witepsol® H15
100pe PO3UMHHUN y J1eTUIIOBOMY edipl, TOJIYOJIl Ta H-TeKCaHi, MaJOPO3UMHHUHN Y
0€3BOAHOMY €TaHOJ1 Ta MeTUIIEHXJIOpH L. [[pakTHYHO HE po3unHseThCA Y BoI1. Mae
riapokcuibHe yucio 5-15 mr KOH/T.

VY po6oti BukopucToByBaBcs TBepaui xxup Witepsol® H15 kommnanii «1O1
Oleo GmbH» (Hime4unna).

Ioaierunenriaikoas (IIEI) 1000. IIET 1000 sBuse coborw Oury
BOCKOIO/1IOHY TBEp/ly PEUOBUHY IMpHU KIMHATHIN Temnepartypi. lle Bogopo3unHHUM

JHIAHUNA TIOJIIMEp, YTBOPEHUH B XOJ peakIlii mojiiMepu3allii OKCUAY €TUJICHY 3
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MOJIeKyIsipHOIO Macoro Big 950 mo 1050. ITET" 1000 mae TumoBi XimiuHI
XapaKTePUCTUKHU J10JbHUX CITUPTIB.

VY po6orti BukopuctoByBascs [IEI" 1000 Bupoouuiirea «Merky» (CLLIA).

Hoaierunenraikoar (IIEI) 4000. [anuii CHHTETMYHHA MOHOMOJIMED
CTHJICHOKCHY, IO XapaKTEepPHU3y€ThCS BHUCOKOK  MOJIEKYJSIPHOIO  MAacoro
(M.m. =4000 1/™MONB) Ta Mae€ CHPUSATIUBI JUIsI CYMO3UTOPIIB XapaKTEPUCTUKHU
PO3YMHHOCTI, IO POOUTH HWOro e(PEeKTMBHUM areHToM Yy pelenrtypax, ski
NOTPEOYIOTh MOKPAIICHHS TeKCTypH Ta yrpuManHs Bojoru. [1IEI" 4000 po3unHHUM
y BOJl Ta OpPraHIYHUX PO3YMHHUKAX, HEPO3UMHHUU B amipaTMUHUX MOXITHHX
BYIJICBO/IHIB.

VY po6oti BukopuctoByBascs [IEI" 4000 BupoOoHunTa xkommanii «BASF»
(HimeuunHa).

Ioaierunenriaikoas (ITEI) 6000. bina abo kpeMoBo-0i1a BOCKOIO10HA
maca abo rutactisii. [IET" 6000 po3unHHU y BO1, METaHOJI, XJIOPOBaHHUX edipax,
XJIOPOBAHMX 1 ApOMATUYHUX BYTJIEBOAHAX. Hepo3unHHMit B aniaTUyHUX MOX1AHUX
BYTJICBOJIHIB, TJIIKOJIEBUX e(dipax, CKIaAHUX e(ipax, €TaHOoJi Ta BUIIUX CIHPTaX.

VY po6oti BukopucroByBagrcs [IEI" 6000 kommanii «Merk» (CIIA).

2.2. MeToau, BUKOPUCTAHi B po0OTi

[Ipu BukoHaHHI poOOTHM OyIM BUKOpPHCTaHI (I3UKO-XIMIUHI, O10XIMIYHI,
MIKpPOOIOJIOT14HI, IIUTOJIOTIYHI, (AapMaKOTHOCTUYHI, 1HXKEHEPHO-TEXHOJOT14HI,
CTAaTUCTHYHI METOJIM, & TAKOK METOAN TEPMIHOJIOTIYHOTO aHaJi3y, CHCTeMaTh3aIlii
Ta CTPYKTYPHOT'O aHali3y.

2.2.1. BisyajbHa XapaKTepHCTHKA (30BHILIHIA BUIJISA)

JBalsITh CYMO3UTOPIiB BIAOMpPAIM BUMAJAKOBUM YHUHOM 3 KOKHOI MapTii,
MO3J0BXHBO PO3PI3aJIM Ta OTJIAAIN JJIsl OIHKH (DI3UYHUX XAPAKTEPUCTUK, TAKUX
SK BIICYTHICTh PO3TPICKYBaHHS, TOUOK, >KUPOBOTO HAIBOTY, €KCyAaIlii Ta Mirparii

POCIIMHHUX €KCTPAKTIB.
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2.2.2. Po3mipu (10B:KMHA Ta IIMPHUHA)
JIOBXKMHY Ta IIMPUHY BUMIPIOBAIIM 32 JOIIOMOTOIO IITAHT€HIIUPKYJISL.

2.2.3. OpHopigHicTh Macu

OOHOpIOHICTE Macu  CYMO3UTOPIiB  BCTAHOBIIOBAIM 32 METOJUKOIO
€D (2.9.5). IBaausaTs Cymno3uTopiiB, BiAOMpany BUMAIKOBUM YHWHOM 3 KOXKHOI
napTii, 3BaKyBaJId 1HMBIIyaJbHO Ha aHATITUYHUX Barax i po3paxoByBaJIHM CEPEIHIO
Mmacy. He OunmbInie 2 iHIUBIAyaTbHUX MaC BIIXWISLUTUCS Bi cepeHBOT MacH OLIbIIe,
HDK Ha 5%, 1 )KoHA HEe BiaXuisacs Ounbie, HK yaBidi (10%).

2.2.4. Me:xxa MILTHOCTI Ha pyiiHYBaHHA

BunpoOyBanHs Ha MeXy MILIHOCTI Ha pyWHYyBaHHS OyJI0 MPOBEIEHO IS
TPHOX CYIO3UTOPIIB 32 JOMOMOI0I0 TabieTkoBoro teepaomipa YD-1 2-30 mMm npu
25 °C. 3a mipy Mexi MILHOCTI NMpUKMaiu Bary, HEOOXIJHY Il po3jaMyBaHHS
CYTIO3UTOPIIO.

2.2.5. Yac nuiaBjieHHS

BunpoOyBaHHs IpOBOAUIH 3 LIIUM Cymo3uTopieM. Cymo3uTopii 3 KOXKHOTO
pO3p00JICHOTO CKJIaAy MOMIMaiu B nMpooipky 3 dhocharaum 6ydepom pH 7,2 npu
nocTtiitHii temnepatypi 37+0,5°C. Biamiuanu yac, HEOOXIIHMHA AJig TOro, 100
CYHO3UTOPiN PO3IIaBUBCS a00 PO3UMHUBCS B CEPEIOBHIIIL.

2.2.6. Hac po3m'sIKIIEHHS

Yac po3M'sKIIeHHS CYNO3UTOPIiB BCTAHOBIIOBAIM 32  METOJMKOIO
€ (2.9.22). BunpoObyBaHHSI MPOBOAWIOCS /I BU3HAYECHHS HEOOXIITHOTO dacy,
SAKUU TOTPIOEH AJI PO3M'KIICHHS CYIIO3UTOPIIO0, 0 3HAXOAUTHCS Y BOJII, A0 TAKOi
MIpH, 10 BiH OUIbILIE HE YMHUB ONOPY IPH 3aCTOCYBaHHI NEBHOI Baru. Jljig 1poro
BHUMIPIOBAaHHSI BUKOPUCTOBYBABCS MPUIIAJ TUITY A, pO3pO0JICHH, BUTOTOBIICHUI Ta
BaJiJIOBaHUM 1H)KeHepaMu (akyapTeTy Olomeanunoi imxkenepii KIII im. Irops
Cixopcbkoro. CxisiHy po0ipKy, 1o mictuia 10 Mt Bou, MOMiIIaau BEpTUKAIBHO
y BOJIIHY OaHIO 1 BpIBHOBaXXyBaju Mpu temmepatypi 36,5 + 0,5°C, 3aHyprorodu Ha
rMOMHY HE MEHIIIEe 7 CM BiJl IOBEPXHI BOJIM, aJie He TOPKAIOYHChH JHA BOASHOI OaHi.

VY npobipKy moMilIany Cyrno3uTopiil Ta CTPUKEHD 3 MJIACTUKOBUM MOKPHUTTSIM, IO
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BUIBHO KOB3a€ JIO TUX ITip, TOKKW MeETajeBa Tojika He TOPKajacs IJIOCKOTO KiHIlA
cynosutopisa. IIpoGipky 3akpuBaiM KpUIIKOK (MOYATOK BHUMIPIOBAHHS 4Yacy).
Bigmivanu vac, skuii mpoXOauTh, MIOKH CTPUKEHBb OIYCKAETHCS HA JHO CKIISTHOI
npoOipKH, a MipHE KUIbIIE JOCITAE BEPXHHOTO PIBHS MIACTUKOBOI KPUIIIKH.

2.2.7. Yac po3najaHHs

Yac po3nagaHHs Cymno3uTOPiiB BCTAHOBIIOBAIHM 3a MeToAnKow €O (2.9.2),
BukopucroBytoun npwiag ERWEKA ST 3. [Inga TectyBaHHS 3acTOCOBYBAJIU
docharuuii Oybepuuit pozund pH 7,2 3 miarpumanuasm temmeparypu 37+0,5°C.
TecT nmpoBOAMIN 3 BUKOPUCTAHHSIM TPHOX CYIMO3UTOPIiB, PO3MIIIEHUX KOKEH Ha
HUKHBOMY JUCKY Mpuiaay. Po3naa BBakaBcs TOCATHYTHM, KOJTH PO3YHMHEHHS OYII0
MTOBHUM, KOMITOHEHTH CYITO3UTOPIis BIIOKPEMUIIUCS, a Ha IEPPOPOBAHOMY AUCKY HE
3aITUIIIIOCS 3AIAIIKIB TPOYKTY.

2.2.8. KinbKicHe BUSHAYECHHS

BwmicT xmopodiniB Ta KapoTUHOIIB (IK MapKepiB JMOMUIEHUX POCTUHHUX
€KCTPaKTIB) BH3HAYaIM METOJO0M crekTpodoTomeTpii. OIUH Cyno3uTopii
poszunnsin y 200 mu pocdatHoro Oydepnoro pozuuny pH 7,2 nmpu Ttemmnepatypi
37+0,5°C nmo moBHOro po3ruiaBieHHs. BimOupamu 1 M 3pa3ka 1 po3BOAWIU J10
100 M1 docdharaum OydepHum po3uunom pH 7,2, a moTiM ekcTparyBaiu
JTino¢iIbH1 PEYOBUHU TeKCaHOM. BMICT XJ1I0podiT1iB Ta KAPOTUHOI/IB Y TEKCAHOBUX
eKCTpakTax BHU3HAYanu 3a jgomnoMorow Y®d-crekrpodoTomMeTpa MHUIIXOM
BUMIPIOBaHHSI TMOIJIMHAHHS CBITJIa PO3BEJACHUM 3pa3KOM 3a METOJHMKOIO
Lichtenthaler & Buschmann [133] na Y®-cnekrpodotomerpi Shimadzu-1280
(Anonis). IlornuuanHs po3uuHiB 3anucyBanu npu 450 HM JUIsl KapOTHUHOIIIB Ta
663 M 1 645 HM (xs10pOoisn @ 1 b BIAMOBITHO).

2.2.9. Mikpo0Oiosoriyna 4ymcrora Ta e(PeKTHBHICTH AHTHMIKPOOHHUX
KOHCEPBAHTIB

Mikpo0610JI0TIUHY YUCTOTY Ta €(PEKTUBHICTH aHTUMIKPOOHUX KOHCEPBAHTIB
BCTaHOBIIOBAIM 3a MeTtoaukamu €®d (5.1.3, 5.1.4). [Ins 3amoGiraHHs MiKpoOHIH
KOHTaMiHamii mij gac 30epiranHs QiTonpemnapaT Juisi IPUTOTYBaHHS CYyHNO3UTOPIIB,

BIAMOBIAHO 10 BUMOr €@, MOBMHEH MaTH €(PEKTHBHY KOHCEPBYIOUY iIO.
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Mikpo06iosioriuHa 4UCTOTa POCIUHHOI CYMO3UTOPHOI cyMmimni Oyia 3a0e3reueHa
KOHCEPBYIOYOIO /€0 IIF0YMX PEYOBHH Ta BIANOBIIHUMH YMOBaMU BUPOOHUIITBA.

Jns  BuU3HAYeHHS  €(PEKTUBHOCTI  aHTUMIKpDOOHHX  KOHCEPBAHTIB
BUKOPHCTOBYBAJIM TaKl TECT-IITaMU MIKpoopraHi3miB: Staphylococcus aureus
(ATCC 6538); Pseudomonas aeruginosa (ATCC 9027); Candida albicans (ATCC
885/653); Aspergillus brasiliensis (ATCC 16404); Escherichia coli (ATCC 8739);
Salmonella enterica (ATCC 14028).

Kynbrypy mMikpoopraHizmis KynbTuByBaiu mpu 35 °C npotsirom 18-24 roaun
Ha xuBmwiIbHOMY cepenoBuii Ne 1. C. albicans - Big 20 °C nmo 25 °C npoTsirom
48 roaun Ha cepenoBuiil Ne 2, BianoBigHo 10 BumMor €D (2.6.13). 'otyBanu poboui
CycHeH3li MOHOKYJbTYpP TECT-MIKpOOpraHizmiB y crepwibHOMy 0,9% po3uunHi
HATPIIO XJIOPUTY.

3pa3ku AOCIIKYBAHOTO MPOAYKTY (CyNmO3UTOPIi peKTaibH1) KOHTaAMIHYBan
MOHOKYJIBTYPOIO OJHOTO 3 TECT-MIKpOOpraHi3MiB, 3a0e3leuyrodd MiKpoOHe
naBantaxenus 107 xononicyrsoprorounx ogunuib (KYO) va mu. J[ins oTpuMaHHs
PIBHOMIPDHOIO  pO3MOJAUTY MIKPOOPraHi3MiB 3a0pyJIHEHI 3pa3Ku  pETEeNbHO
nepeMinryBaiiy. 3pa3ku 30epiranu npotaroM 28 aHiB npu Temnepatypi Bijg 20 °C o
25 °C, 3axuIiar04u BiJ CBITIIA.

3 KOXKHOTO JOCHIPKYBAaHOTO 3pa3ka BiAOWpanu TpoOW Biapazy micis
3a0pyaHeHHsT Ta 4depe3 2, 7, 14 1 28 nHIB 1 BUCIBaJM Ha BIJMOBIJHE MOXUBHE
CepeZIOBUILE JJIi BU3HAUEHHS KUIBKOCTI >KMTTE3JATHUX KIITHH MIKPOOPraHi3MiB
(OakTepiii 1 rpubiB).

Kpurepiem oriHku epeKkTUBHOCTI [ii KOHCEpBAHTY OyJI0 3MEHILEHHS
KUIBKOCT1 JKUTTE€3/IaTHUX KJIITUH MIKPOOPraHi3MiB y Tnpenapari 3a NEBHUU
MIPOMIXKOK Yacy Micjst Horo 3a0pyIHEHHS.

2.2.10. MociixxkeHHs] pO3YUHEHHS in Vitro

Po3unHeHHs in vitro. Cymo3uTOpiiB BCTAHOBIIOBAIM 33 METOJUKOIO
€D (2.9.42). JlocnigxeHHS TPOBOAWIM 3 BUKOPHUCTAHHSAM MPOTOYHOI KOMIPKH,
CHeliaJbHO MPU3HAYCHOI A JTINO(QIIbHUX TBEPAUX (POPM, TaKUX SIK CYMO3UTOPIi

Ta M'sIK1 KarcyJiu, po3po0JIeHOi Ta CTBOPEHOT 32 KPECICHHSIMH BiJMOBITHO 0 BUMOT
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€O, DY 29.42 imxeHepamu  (QakyiabTeTy  OloMeIUYHOI  1HXKEHepil
KIII im. Iropst Cikopcekoro. CepenoBuiiie sl po3uuHeHHs1 - ¢ocdatauii 0ydep,
pH 7,2. Temnepatypa cepenosuma: 37 + 0,5°C.

JlimodinbH1  pedyoBHHM (KApOTHUHOIAM) €KCTparyBajid 3 CEpelOBHUIIA
PO3YMHEHHSI METOJIOM €KCTpakKilii rekcaHoM. 310paHi 3pa3Ku Ha BUXO[1 3 KOMIPKH
binpTpyBami 3a JgomoMmoror iHepTHoro (Qinbrpa. IlBuaKicTh BUBUIBHEHHS
KapOTHHOI/IIB BU3HaYaIU 3a gonomorow Y d-cnekrpodoromerpa Shimadzu-1280.
[TornmuHaHHS ITUX PO3YMHIB peecTpyBaiu Ipu 450 HM 1 pO3paxoOByBaIH BiICOTKOBUN
BMiCT (Mr%) KapOTHHOI1iB, BUPKEHUH y TIEpEepaxyHKy Ha J-KapOTHH:

X (Mr%) = (Axbx2500) / (2773xm),

ne, 2773 - nuToMe NOTJIMHAHHSA -KapOTHHY;

A - IOTJIMHAHHS JOCIKYBAaHOTO po34YuHy npu 450 HM;

b - cepeans maca Cyno3uTopiis, T;

m - Maca OJJHOTO CyIO3UTOPito, T.

2.2.11. KyJabTuBYBaHHSI KYJbTYP KJIITHH

Jlnst Bu3HaueHHs HUTOTOKCMYHOT KoHIeHTpallii (CCso) BUKOPUCTOBYBAIU
KyJbTYPH KIITUH Vero (MepeleruiroBaia KyJIbTypa KIITHH HUPKU 3€JIEHOT MaBIIn),
SKi MATPUMYBAJIU B KYJBTYPi 3a 3araJIbHOBXKMUBAaHUM METOJIOM, BUKOPHCTOBYIOUH
KOMILIEKCHE KUBUJIBHE CEpPENOBUILE, siKe ckiananocs 3 90% cepenopuiia RPMI-
1640 (Sigma, CIIA) 3 nogaBanusam 10% iHakTUBOBaHOi eMOPIOHAIBHOT CUPOBATKHU
tensat (Fetal Bovine Sera, Heat Inactivated, ETC) (Sigma-Aidrich, CIIIA) Ta
aHTHO10TUKY KaHaminuuy (50 MO/mn).

Knituau BupoiryBanu B mnactukoBux (iakonax (Nunc, J[anis) 06’emom
50-100 mun mpu 37°C y cepepoBuiii 5% CO,. Koxui 3-4 gHl XKHUBI KIITUHU
MipaxoByBaIM 3a JONMOMOTOI ¢apOyBaHHS TPUITAHOBUM CHUHIM 1 PO3CIIOBaId B
MOYATKOBIM KOHIEHTpaLli KIITHH Ha 1 M.

[lepememmtoBani KyJabTypyd KIITHH 3HIMalud 3 TOBEpxHI (akoHa 3a
nonomoroto Gibco® Versene Solution (0.2 r EATA na mitp ¢ocdarHoro
oydepuoro pozumny) (Thermo Scientific, CIIIA), nenrpudyryBaim i 10 ocamy

nonaBasid 1 MIT KUBUILHOTO CEPENIOBUINA, MIMETYBAIN 1 MIAPaxoByBadu B KaMepi

64



['opsieBa KUTBKICTh KIIITUH B 1 MJT JKUBWIJIBHOTO cepenoBuina. KiiTuHu po3citoBaiu B
TUIAHILIETH (TUTAIIKK) JUTs KyJIbTyp KinituH (Sigma, CLIA) 3 po3paxynky 200 000 kmiTvH
B | M1 cepenoBuma.

2.2.12. BuzHayeHHs1 HUTOTOKCH4YHOI KoHUeHTpauil (CCso) 3a LI/

Jlane  AoCHiKEHHS  TPOBOIWIOCS 332  PEKOMEHJAIsIMA  CTaHIapTy
ISO 10993- 5 [91]. Ans BuzHauenHnss CCso MEIUUHOTO BHUPOOY BUKOPHCTOBYBAIU HE
MEHIILIE JECATH Ps/AIB KOMIPOK B IUIAHIIETaX 3 KYyJbTYpOIO KITHUH AJIsi KOXKHOTO
PO3BENICHHS TIpenapary B MOXXUBHOMY cepenoBullll. [InaniieTn 3 KyabTyporo KIITHH
iHKyOyBamm mipu 37 °C 3 B atmocdepi 5% CO> npotarom 5 mi6. [{ogast mpoBoammu
CIIOCTEPEKEHHS JOCIITHIX Ta KOHTPOJIBHUX KYJIBTYP 3 METOIO BCTAHOBIICHHS HASIBHOCTI
a0o BifcyTHOCTI uTonaroreHHoi mii (LIITJT).

2.2.13. BuznavyeHnnsi tuToTOKCHIHOI KoHIeHTpauii (CCso) 3a MTT-TtecTom

JocmimpxeHHst TIPOBOMIIOCS 3a PEKOMEHAAITISIMU CTaHIIapTy
ISO 10993-5 [91] Meron MTT-tecty (MTT assay) Oa3yerbcs Ha (DyHKIIIOHYBaHHI
JETIPOTeHa3HOI CHUCTEMHM MITOXOH/PIM 1HTAaKTHUX KIITHH, $SKI TIEPETBOPIOIOTH
3-(4,5-nimerinTpiazon-2-in)-2,5-gigeninrerpazoniym  Opomin (MTT) B dopmazas.
[TpoaykT peaxiii MO>KHA BU3HAYUTH KUIBKICHO — CHEKTPO()OTOMETPUYHUM METOIOM.
IleperBopennss MTT B ¢opmazaH 3MEHIIyeThCS MpHU 3aru0eni KITHH M JI€0
TOKCUYHUX PEUOBHH.

Knitran Vero B koHnentpamii 5 X 10° mr! KyneTuByBamm B 96-KOMipKOBHX
IUIAHIIETaX B JKMBWIbHOMY  cepefoBuiyi  RPMI-1640 3 nonmaBaHHAM
10 % iHaKTHBOBaHOT €MOPIOHATIBHOI CUPOBATKH, SIKa MICTHJIA TOCII/KYBaHI PEUOBHHU
B PI3HUX KOHIIEHTpAITISIX.

Knitnaun He Oynm mnonepenHbo 0OpoOJeH! AOCIIIKYBAHUMU IIperapaTaMH.
KoxkHy KOHIIEHTpAIlif0 peYOBUHU MEPEBIPsUTH B 3-X TOBTOpAaXx.

[lnanmern 3 KIITHHAMU Tiepel, MOYaTKOM JOCHIHKCHHS 1HKyOyBalM 3a
temreparypu 37 °C B armocdepi 5% CO; npotsirom 48 ron. Cyberpar MTT (Sigma,
CIIIA) po3unssiig B cTepuiibHOMY (hochaTHo-compoBoMy OydhepHOMy posuuHi (0,2M
NaCl, 0,2M K>HPOs, 0,2M Na;H,PO4, 0,2M KCI), pH 7,2, 3a kiMHaTHOT TemMriepaTypu

JI0 KOHIICHTpALIii 5 MI/MJI.
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®inprpoBanuii pozunH MTT B 06°emi 25 mxit Ha 100 MKJT KITITUHHOT CycCTieH311

BHOCHWJIM B KOMIPKH 11HKYOYBasu npotaroM 3 rofuH 3a temreparypu 37 °C B armocdepi
5% COs.. Ilicns inkyOarii MIaHIIET 3 KITHHAMH UEHTPU(DYTYBAIU Ui OCAHKEHHS
kmiTiH npu 1500 06/xB mpotsirom 10 XB 1 BUIAISUTM HAJA0CAIOBY piavHy. Jlo ocaty
nonasaau o 100 Mk 96% eranody, B IKOMY BIAOYBAIOCS POZYMHEHHS KPUCTAIITYHOTO
dopmazany. [licis 10 xB peTensHOTO CTpylTyBaHHs 3a Temneparypu 37 °C Bu3Hauamu
OINTUYHY TYCTUHY PO3YMHIB CIIEKTPOPOTOMETPUYHO NPH TOBKUHI XBUI 540 HM.

2.3. CraTtuctnyHa 00po0Ka pe3y/ibTaTiB A0CTiIKeHb

JIJI1 KO’)KHOTO BHMIPIOBAaHHS, & TAKOXK JUIS BIATIOBITHUX KOHTPOJIBHHUX JIOCIIIIB
BU3HAUAIM CEepe/lHl 3HAYEHHS Ta CTaHAAPTHI BUAXWIEHHSA JJIs TPhOX MOBTOpPIB. s
KUIbKICHOI cTaThucTHKM BUKoprcToBYBa MS Excel (Microsoft, CIIIA) 1 Statistica 9.0
(StatSoft Inc., CIIIA), a Bci JgaHi MNpeACTaBiICHI SK CEPEIHE + CTaHIApPTHE
BimxuieHHs (SD). g aHamizy BiAMIHHOCTEH MK JBOMa a0o Ouibllie Trpynamu
BUKOpuCTOBYBaH t-kputepiit Cterogenta Ta ANOVA, BimoBiaHO, ipu ikoMy p < 0,05
BBa)XABCS TOKA3HUKOM CTaTUCTUYHOI PI3HUIIL.

2.4. TepMiHOJIOTTYHHMH TA CHCTEeMATHYHU I AaHAJII3 HAYKOBOI Ta PeryJIsiTOPHOI
JiTeparypu

CucreMaTMyHUI MONIYK MPH OLIHII KIHIYHOT €(EeKTHUBHOCTI Ta OE3MeKH
NpOBOJMBCA B MbkHapoaHux 6Oazax manux (PubMed, MEDLINE, Web of Science,
Scopus), a takox y peryastopaux nokymentax (ISO, Medical Device Regulation
(MDR)), oiriiiHi caifTi peryisTOpHUX OpraHiB, TEXHIUHI 3BITH, TOCB1I BUKOPUCTAHHS
AQHAJIOTTYHUX MPOIYKTIB. KpUTHUHMIA aHATI3 OTPUMAHUX TAHUX IPOBOAMBCS JIJIS OLIHKH
JIOCTATHOCTI1 JIITEpaTypHUX JaHUX 1 (JOpMYBaHHIO JOKa30BOi 0a3u IO BIJHOIICHHIO
pPIBHIB  KIIHIYHOI  pe3yJbTATUBHOCTI  Ta  O€3MeKH  (PITOKOMIIO3MLI 3
POCTATONPOTEKTOPHUMH BJIACTUBOCTSMH Y (DOPMi CYyTIO3UTOPIiB pEKTATLHUX.

2.5. CTpyKTYypHHUIi aHAJII3 Hede3NeK

JIJis BUSIBJICHHSI TTOTCHIIMHUX HEOE3IEK MPH OIHIN PU3HMKIB Ta BU3HAYCHHS
CTpaTeriii KOHTPOJIIO PU3HKIB 3aCTOCOBYBAIIMCS HACTYITHI IMIJXO/W: aHATI3 KPUTHUHUX
XapPaKTePUCTUK OOpaHoi  (PpITOKOMITO3MINIi, BHKOPHUCTAHHS CIMCKY TOTEHITIMHUX

Hebe3Iek, 3anporoHoBanux Ha ocHOBI ISO 14971, pe3yabTaTy TiTepaTypHOro aHai3y
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HAYKOBOI JIITEpaTypH, IaHi, OTPHUMaH1 IIJIIXOM aHali3y PUHKY aHAJIOTTYHUX MEIUYHUX
BUPOOIB.

BucuoBku 10 po3ainy 2

1. BusnaueHno 06’ €Kty AOCIIKEHHS — POCIUHHI €KCTPAKTH Ta KOMIIOHEHTH
OCHOBH, II[0 BHUKOPHUCTOBYIOTBCS y CKIaIl pPEKTAIbHUX CYHO3UTOpIiB 3
MPOCTATONPOTEKTOPHUMHU BIACTUBOCTSAMH. POCIMHHI €KCTpakTH OTpUMaHI METOJIOM
HAQJIKPUTUYHOI PIAMHHOI E€KCTPAaKLli BYIJIEKUCIUM ra30M, IO J03BOJISIE OTpUMATH
BUCOKOSIKICHI O10JIOTIYHO aKTHBHI CIOMYKH O€3 3aJIMIIKOBUX PO3YMHHUKIB, BaKKUX
MeTalmiB Ta MikpoopraHiamiB. OOpaHi yig JOCHIPKEHHS KOMIIOHEHTH OCHOBH
CYIIO3UTOPIiB (Macio kakao, Suppocire® AML, Witepsol® H15, ITEID).

2. BuznaueHo  HEOOXigHI  METOAM  JOCHIDKEHHS  JJIi  pO3POOKH
ONTUMAILHOTO CKJIaIy Ta TEXHOJOrT KOMOIHOBAaHMX PEKTAIbHUX CYIIO3UTOPIiB 13

IMPOCTATOIIPOTCKTOPHUMM BIIACTUBOCTSAMMU.
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PO3/ILI 3. HAYKOBE OBI'PYHTYBAHHSI JU3AMHY, AHAJITUYHOI
TA TEXHOJIOTTYHOI CTAHIAPTU3ALII MEJUYHOI'O BUPOBY ¥
®OPMI PEKTAJIbLHUX CYITIO3UTOPIIB I3
MPOCTATONPOTEKTOPHUMH BJIACTUBOCTSIMU

3.1. BuOip poCIMHHHX IHIDeNi€HTIB, KOMIIOHEHTIB OCHOBH Ta
OOIPYHTYBaHHS peleNTyPH MeAUYHOro BHPOOY Yy ¢opMi PpeKTaIbLHUX

CYHO3I/ITOpiiB i3 NPOCTATOIIPOTEKTOPHUMMU BJAACTUBOCTAMU

Ha cporoanimHiii JOeHb A1 BUTOTOBJIEHHS PEKTaIbHUX CYIHO3UTOPIIB
BUKOPUCTOBYEThCSI 0OaraTo pi3HUX POCIMHHMX KOMIIOHEHTIB. Y Tabmumi 3.1.
npejcTaBiieHa iHopMallis mpo HaO1IBIII BUKOPUCTOBYBaHI POCIIMHHI KOMITIOHEHTH
B ix ckmani. Indopmamis npo poOCIMHHI KOMIIOHEHTH pO3IMOAUIEHA MO THILY
EKCTPaKTy, CKJIaay OI0JOTIYHO AaKTHMBHHUX KOMIIOHEHTIB Ta MeEXaHi3MaM i,
JOTUYHUM JI0 IPOCTATONPOTEKTOPHOT aKTUBHOCTI.

Cepenl ycix pOCIMHHMX JIKEpel HalOUIbII MNEPCHEKTUBHUM IJii PO3POOKHU
PEKTANbHUX CYMO3UTOPIiB 3 MPOCTATONPOTEKTOPHUMHU BJIACTHUBOCTSIMU BHUIA€THCS
came Saw Palmetto. Bin wMae mUpPOKUNA JOCBIJ] BUKOPUCTAHHS, JOBEICHI
IPOCTAONPOTEKTOPHI BIACTUBOCTI Ta 100pe BUBUYCHHUM XIMIYHUHN CKiaa. Aje HOro
BJIACTUBOCTI CJI1J1 JOTIOBHUTH JJIsl IIOCUJICHHS BIUIUBY 1 KOMILJIIMEHTapPHOCT1 €(PeKTy

100 MPOTHU3ANAIbHOI Ta AHTHOAKTEPiaTbHOT il
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3.1.1. OorpynryBanHss BukopucTaHHa CQ: eKCTpakTy IJIOAIB AT
KApJIMKOBOI nanbMu (Saw Palmetto) njisi po3poOdKH peKTaJabHUX CYIO3UTOPIiiB

3 IPOCTATONPOTEKTOPHUMHU BJIACTHUBOCTIAMHU

TeopernuHoro ocHOBOIO i BuOOpy Saw Palmetto gx KIHOYOBOTO
IHTPEIIEHTa CHUHEPTeTHYHOTO POCIMHHOTO TIPOIMUCY AKTUBHUX KOMIIOHEHTIB
PEKTaNbHUX CYMO3UTOPIiB 3 MPOCTATONPOTEKTOPHUMHU BIIACTUBOCTAMH € MOIO
n00pe 3aJ0KyMEHTOBAH1 IPOTHU3aMalIbHI Ta AHTUAHIPOT€HH1 BJIACTUBOCTI.

CO> ekctpakt mwioaiB Saw Palmetto - ue cyxuii minodiabHUN €KCTPaKT,
OTpUMaHUM  3a  JOMOMOTOI  3allaTeHTOBAHOTO  METONy  HAJKPUTHYHOI
CO; exctpakuii [197], sixuit 30epirae BUCOKY KOHIEHTPAIII0 HE3aMIHHUX KUPHUX
KUCJIOT (OJICTHOBOI, JIAypMHOBOI Ta KalpUIOBOI KHUCJIOT) 1 TOMI(EHONIB 3
AHTUOKCUAAHTHUMU BJIacTUBOCTAMU. CHUpOBHHA MICTUTh HEe MeH1Ie 11% 3aranbHux
KUPHUX KUCIOT y BHUCylieHOMYy matepiaini [198, 199]. bionoriyna akTHBHICTH Ta
KOMITOHEHTHUH CKJIaJ eKCTPAKTY IUIOAIB MaIbMH 3aJI€KUTh BiJ 3pLIOCTI IJIOJIIB Ta
metony excrpakuii [200]. IlepBunH1 aktuBHI rpynu B CO2 €KCTpakTi BKIKOYAKOTh
YKUPHI KUCJIOTH, CTEPUHU Ta KUPHI cnupTu. Cliij 3a3HAYUTH, 110 Bapiaiii y cKIasl
EKCTpaKTy J00pe 3aJ0KyMmMeHTOBaHi. Hampuknaa, BMICT BUIBHUX KHUCIOT
KoauBaeThes Big 41% mo 81% Big 3araapHOTO BMICTY JIITIIIB, TOM1 SIK TIIIIEPUIIB -
Bia 7% 1o 52% [201].

I{i croiykrt MOXYTh MOAYJIOBATH 3allajibHI MIJISXHU MIJISXOM MPUTHIYCHHS
OPOIYKIi TMpo3amajbHUX IUTOKIHIB Ta 3HIKCHHS AaKTUBHOCTI (PEPMEHTIB
nukinookcurenasu (L{OI'-1 ta 11OI'-2), siki € KIIOYOBUMH MeaiaTOpaMH 3amajlibHOi
Bianosial [202, 203].

CO:2 ekcTpakT IUIOAIB MaJlbMH JEMOHCTPY€E BHCOKY 1HT10YHOYY aKTHUBHICTh
IpU HU3BKUX KOHIEHTpaLisiX ()EPMEHTIB y TKaHUHI MEPeIMIXypOBOi 3aJ03H, Y
MOPIBHSHHI 3 (piHACTEpUIOM, HE BIUIMBAIOYU MPU LIBOMY Ha CEKPEIlil0 MpOoCTat-
crienudiunoro antureny (IICA) [204, 205]. Antuannporenna nist Saw Palmetto
0COOIMBO KOpUCHA TpPH JIIKYBaHHI XPOHIYHHUX (OpPM MPOCTATUTY, KOJIU

TOPMOHATBHUI TrcOaTaHC MOXKE CIIPUSTH BUHUKHEHHIO CTIMKUX CUMITTOMIB.
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J11 po3poOKK HOBOT perenTypy peKTaabHUX cyrno3uTopiiB CO; eKkcTpakT Saw
Palmetto 0yB oTrpumaHuil 3 1UIOAIB, 310paHMX B ONTUMAJIBHUI TEpIOJ 3pUIOCTI y
@nopunt ta IliBnennint Jxopmxkii (CLLIA), BianmoBimHo n0 BuMoOr JlemaprameHTy
CUIbCBKOT'O TOCIo/IapcTBa Ta crnokuBuux nociyr mrary ®Onopuna (FDACS). [Tnoau
CyliaTh MmpoTsrom 48 ToauH, MO0 3amo0IirTu Aerpajallii akTUBHUX KOMITOHEHTIB.
MeTooM HaIKPUTUYHOI €KCTPAKIll OTPUMYIOTH JIIITHO-CTEPUIIBHHUIA EKCTPaKT 3i
cKIaioM 85-95% KUpHUX KUCIIOT, > 23% naypuHoBoi kuciaotu, 0,2-0,4% 3araabHux
crepuHiB, 0,15-0,35% 10BroslaHItOroBUX CIUPTIB 1 KUCIOTHUM yuciioMm 150-220, mo
BIJINIOBITa€ cTaHmapTaMm €Bporielicbkoi @apMakoriei.

3aBIIIKM MOBHOTI €KCTpakUii Ta OCOOJMBOCTSAM CKIJIAy, MPOTHU3ANAIbHUM Ta
aHTHaHJIporeHHUM BiacTUBOCTIM CO; excTpakT Saw Palmetto € i1eanbHUM BUOOPOM
JUTsI pO3POOKU CYTO3UTOPIiB, CIIPSAMOBAHMX Ha JIIKyBaHHS mpocTatuty. Bubip Saw
Palmetto nns  cuHepreTMyHoi pOCIMHHOI (OPMYJIM PEKTAIBHUX CYMO3UTOPIIB
IPYHTYETHCS TaKOK Ha 3HAYHOMY JIOCBIJIl 3aCTOCYBAaHHS B TPAJAMIIINAHIN Ta CydacHId
TEpaneBTUYHIA MpaKTUIll NI 310poB's mpoctartd. Lli BractuBOCTI poOIATH Saw
Palmetto xpuTHIHO BaKITMBUM KOMIIOHEHTOM Y CKJIJl MPOAYKTIB, CIIPSIMOBAHUX Ha
BUPIIICHHS CKJIaJIHOT MaTo(]i310JI0T1i MPOCTATUTY, MPOMOHYIOYH IUICCIIPIMOBAHY 1
HNOTEHIIIHO OUIbII €PEKTUBHY AJIbTEPHATUBY TPATULIIMHAM METO/1aM JIIKYBaHHSI.

KomiaigHl gocmimkeHHs MMoKa3aiy, 0 ONTUMAaJIbHI JOOOBI 03U €KCTPaKTy
Saw Palmetto njis nepopaibHOTO 3aCTOCYBaHHSI 3HAXOAThCs B Mexkax 160—320 mr
[206]. BpaxoByrwouu crnenudiky peKTaTbHOTO BBEACHHS MEIUYHOTO BHUPOOY,
no3yBaHHs 150 Mr Ha OJMH CYMO3UTOpIA 3aJUIIAETHCS B TEPANeBTUIHO
OOTpyHTOBAHOMY Jliarma3oHi, 3a0e3Medyrdyu JOCTaTHIO Ol10AOCTYMHICTh s
JOCSITHEHHSI  3aIJTAHOBAHOTO e(eKTy — 3MEHIICHHS 3amajeHHS Ta CIPUSHHS
HOpMaJTi3allli CEeHOBUITYCKaHHSI.

3.1.2. OorpynTyBanHsi BUKOPUCTaHHS CO2 eKCTPAKTY KOpPeHs JIOOMCTKY
Jikapcbkoro (Levisticum officinale) njsi po3po0kn peKTajibHUX CYNO3UTOPIiB 3
NMPOCTATONPOTEKTOPHUMH BJIACTHBOCTAMM

CO> ekcTpakT KOpeHs JIOOUCTKY Jikapcekoro (Levisticum officinale)

BKJTIOYCHHI JI0 PEIENTYpH CHHEPTETHYHUX POCIMHHUX PEKTATBHUX CYMO3UTOPIiB 3
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IPOCTATONPOTEKTOPHUMHU BIIACTUBOCTAMH 4Yepe3 HOTro 3HauHi MpOoTHU3alalibHI Ta
CEYOT1HH1 BIACTUBOCTI.

COz ekctpakt KopeHto Levisticum officinale - cyxuid TNo(UIbHUI €KCTPaKT,
OTpUMAaHUKA 32  JOMOMOIOI  3alaT€HTOBAHOTO  METOAY  HaJIKPUTHYHOI
CO; excrpakuii [207].  Lleid  mMeron  exkcTpakuii — 3a0e3neyye  OTpUMAaHHS
BHUCOKOSIKICHOTO €KCTpakTy, 6aratoro Ha edipHi oii Ta iHII 01070TIYHO aKTHUBHI
cniosryku [208]. OCHOBHI KOMIIOHEHTH eKCTpakTy BKIto4yaoTh 40-50% edipHoi omii,
3 yuc-niryctuniioM (45-75%) sik o0cHOBHOIO CKJI1a0BO0 [209]. [HIIMMY BaXKITMBUMU
KOMITIOHEHTaMU € mpanc-miryctunin (3,95%), oyrtundrania, OytwriaeHdTamiau
(3n-Oytunigerdramin E (1,75%), 3n-Oytunigeadramin Z (0,73%)), danmpkapuHO,
(danbKapuHIION, a TaKOX 3aJMIIKOBI KUIBKOCTI AHIENIIUHY Ta Oepramreny,
B-dbennanapen (0,28%) Ta a-repminimanerat (0,08%) [209, 210]. Kpim Toro,
€KCTpaKT MICTUTh MaJbMITUHOBY Kucioty (2,81%), diton (2,62%), niHOJIEBY
kucnoty (3,52%), crurmacrepoi (11%) ta B-curoctepon (1,28%) [211].

Kopinb Levisticum officinale BAKOPUCTOBYETHCSA B «IpHUTaIliHIN Tepamiiy ajis
JIKyBaHHA 00JII0 Ta HAOPSKY (3aMaJieHHs) HIXKHIX CEUOBUBIHUX NUIAXIB [212], nis
npod1JIaKTUKU YTBOPEHHS KaMEHIB y HHMpKax Ta JJIs MOCUJIEHHS BIATOKY cedi y
BUMAAKax 1H(EKII CEeHOBUBIIHUX NUISAX1B a00 3aTPUMKHU PiUHHU.

Ceuorinna nia Levisticum officinale NONOBHIOE TMPOTU3aNANbHY Ta
aHTUMIKPOOHY Jit0 ekcTpakTiB Saw Palmetto Tta Calendula officinalis,
3a0e3Mevyoun J0IaTKOBUN MEXaH13M JUIsl HIATPUMKH 340POB's Ta QyHKIIIOHYBaHHS
CEYOBUIIIILHOT CUCTEMH.

Bxmtouennss CO; exctpakTy KopeHst Levisticum officinale 1o cknany
CYNO3HUTOPIiB ISl JIIKyBaHHS MPOCTATUTY OOIPYHTOBAHO KUIBKOMA KJIHOYOBUMH
dakTopamu: HOro mpoTU3aNaIbHUMH BJIACTHUBOCTSIMH (30KpeMa, JITyCTHIIIIaMH),
3HEOOJIIOBAJILHOIO JI€10, CHa3MOJITUYHOIO AKTUBHICTIO ((pTayijgaMu, TaKUMH SIK
OytunigeHdTamix), AHTUOKCUAAHTHUMH BIACTHBOCTSIMH (TomideHosaMu Ta
IHIIMMHA aHTUOKCUAAHTHUMH CIIOJIyKaMH) Ta AlypeTHYHOW miero. IIpucyTHicTh
(diTOCTEPONIB, TAaKMX SK CTUICMAcTEpPO] Ta [-CUTOCTEPOJI, CHPHUSE 3IaTHOCTI

EKCTPaKTy MOJIYJIFOBATH 3alalIeHHs Ta HAJA€ TOAATKOBI TEPANICBTUYHI MIEPEBart.
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TpanuiiitHo BUKOpUCTOBYBaHUM y (piTOTEpamii /sl MOJIETIICHHS CUMIITOMIB
1H(EKII CEeYOBMBIIHMX IUISAXIB Ta MIATPUMKH 310poB'ss HUpOK, COz ekcTpakT
KopeHs Levisticum officinale y no3i 50 mr 3a0e3neuye eQekTUBHY KOHIICHTPAIIIO
010JIOT1YHO aKTUBHMX CIIOJYK, TakuX K ¢raniau. [le qo3yBanHs po3poOieHo s
3a0€3MEeUYeHHs] ONTUMaJIbHUX  TEpaleBTUYHUX MepeBar Mpud  MiHIMIZalll

MOTEHIITHUX MOOIYHNX e(EeKTiB.

3.1.3. OOrpynryBanns BukopuctanHss CQO: eKCTPakTy KBITOK
KajeHayau Jgikapcbkoi (Calendula officinalis) niasi po3po0ku peKTaIbLHUX
CYNO3UTOPIIB 3 MPOCTATONPOTEKTOPHUMHM BJIACTHUBOCTAMU

CO2 ekctpakt kBITOK Calendula officinalis MICTUTh TEHTALMKIIYHI
TPUTEPIICHOBI CIUPTH, MOHOE(ipH TpHUTeprieHa10y (B Tomy uncii 17-28% edipis
dapaniony), creposu, menuie 0,1% kapoTHUHOIAIB 1 KyTUKYJsipHUi Bick [213]. Lei
EKCTPaKT BIIOMHUI CBOIMH aHTUMIKPOOHHUMH Ta MPOTU3ANATLHUMU BIACTUBOCTSIMH,
o0 poOUTh HOTO TMIAXO0XXKUM KaHAWAATOM JUJIs JIIKYBaHHS TaKuUX CTaHIB sIKi
BKJIIOYAIOTH SIK 1H(EKII10, TaK 1 3alaJI€HHS, B TOMY YUCJ IPOCTATUT.

Edipu dapanmiony, ski npucyTHi y 3HauH1d KiabkocTi B CO2 eKCTpakTi, B
nepuly 4epry, BIANOBIZAIOTh 3a CWIbHY mpotuzananbHy fito Calendula
officinalis [214]. lle wmae BupimaibHe 3HAYEHHS I JIIKYBaHHS 3allajeHHS,
MOB'SI3aHOTO 3 MPOCTATUTOM, 3a0€3MeUyI0UH MOJIETIEeHHS 00JIL0BOT0 CHHIPOMY Ta
3MEHILYIOYU HAOpSIK.

Calendula officinalis wmae no0pe 3aJ0KyMEHTOBaHI aHTUMIKpOOHI
BJIACTUBOCTI, 10 poOuUTH ii €(deKTUBHOI B OOpOoTHOI 3 1H(EKIIIMH, 30KpeMa
CEUYOBHUBIAHMX MLIIAXIB, $AKI MOXYTh CIPHYMHATA 3aroCTPEHHS CHUMIITOMIB
npoctatuty [215]. 1li aHTUMIKpOOH1 BJIACTMBOCTI 3HAYHOKIO MIPOKO 3yMOBJIEHI
BMICTOM Yy POCIUHI epipHUX OJii, (IAaBOHOIIIB Ta KapOTHUHOIIIB, SIKI 3JaTHI
pyHHYBaTH KIITHHHI MEMOpPaHU MIKPOOPTaHi3MiB Ta MPUTHIUYBATH iXHIH PICT.

HasiBHICTH KapOTHHOIIIB, TaKUX SIK JIOTETH, 3€aKCAaHTHUH 1 OeTa-KapOoTHH,
3HAYHO MIJCUIIOE€ aHTUOKCHIAaHTHI BJIACTUBOCTI €KCTPAKTY, 3a0€3ME€Uy0UH 3aXUCT

TKaHHUH IIPpOCTATH BiI[ OKHUCJIIOBAJIBHOI'O CTPCCY Ta IOMIKO/’KCHb.
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BrroueHHsT KaneHayIu 0 CKIIaay 3alpONOHOBAHUX CYMO3UTOPIiB HE JUIIE
JIOTIOBHIOE [0 1HIIMX POCIMHHUX KOMIIOHEHTIB, ajie¢ W CIHpHUS€E T1JIBUIICHHIO
3arajabHOi €)EKTUBHOCTI MMPOIYKTY.

O6pane nozyBanHs 50 mr CO: ekctpakrty kBiToK Calendula officinalis na
ONUHUII0 (OPMHU BHUITYCKY (CYMO3UTOPIii) MpU3HAYEHE JUISl TTOCUJICHHS MiCIEBOi
MPOTHU3AMAJIbHOL JIii, CHPUSHHS 3arO€HHIO CIIM30BOI OOOJIOHKH Ta ITOJICTIICHHS

TUCKOM(DOPTY, MOB'SA3aHOTO 3 TOPYIICHHSIM CEUOBUITYCKaHHS.

3.1.4. O0rpyHTyBaHHs BUOOPY (pOPMY/IIOBAHHA JJISA MEAUYHOTO0 BUPOOY
y ¢opmi pekTaJIbHMX  CYNO3UTOPIIB i3 MPOCTATONPOTEKTOPHUMHU
BJIACTUBOCTIMU

BukopuctanHs Cymno3uTopiiB sIK CUCTEMH JOCTAaBKH POCITUHHUX €KCTPAaKTIB
JUIs  TIPOAYKTIB 13 NIPOCTATONPOTEKTOPHUMHU  BJIACTHUBOCTSIMHU MAa€  KUIbKa
TEOPETUYHUX TIEpeBar, 30KpemMa 3 Orjsiy Ha TMOKpalleHy O10J0CTYIHICTh Ta
CIIPSIMOBaHY JIOKAJIBbHY [0, IO 3a0e3nedye Ouabll e()EeKTUBHE NPOHUKHEHHS
aKTUBHUX KOMIIOHEHTIB 0€3M0CEePEIHbO 10 TKAHUH MPOCTATH.

Cyrmno3uTopii 10CTaBIAIOTh aKTUBHI IHTPEIIEHTH 0€3M0CEPEIHHO 0 CIU30BO1
00O0JIOHKH MPSAMOiI KULIKKA a0 MiXBH, /e BOHU IIBUJKO BCMOKTYIOTHCSI B KPOB ab0
JiI0Th MiciieBo. Lle mo3Boysie OMUHATH TPaBHY CHCTEMY Ta METa0O0JIi3M IMEPIIOTo
MIPOXOJIPKEHHS B MEU1HII1, IKUI B 1HIIIOMY BHUITaJIKy MOKE IPU3BECTHU /10 pyHHYBaHHS
a00 3MiHM aKTHBHUX CMONyK [216]. Takum dmHOM, Te#l MIISX TOCTaBKH CIIPHUSIE
MiBUIIEHIA 0100CTYITHOCTI POCIUHHUX EKCTPAKTIB MOPIBHAHO 3 MEpPOpaIbHUM
OpuiloMOM, Ji€ 3HauyHa KUIbKICTh AaKTHMBHUX IHTPEAIEHTIB MOXe OyTu
MeTaboImi30BaHa 0 MOTPAIUIIHHA B CUCTEMHMI KpoBooOir. Takuil Jokani3oBaHuii
MIIX17 JorioMarae MiHIMI3yBaTH TOTEHUIMHUN HECHPUSATIMBUNA BIUIMB Ha 1HIII
OpTraHU Ta CHCTEMH.

Xoua CO; eKCTpakTH OTPUMYIOTh 0€3 ydYacTi TOKCHYHHMX OpTaHIYHUX
PO3YMHHHKIB, O10JIOTIYHO AKTHUBHI PEYOBUHU, IO MICTATHCS B HHUX, MOXYTh
CHOPUYUHSATH MEBHUM crieKTp noOiuHux edekris [217, 218]. Lle mos's3aHo 3 IXHBOIO

AKTHUBHOIO B3a€EMOJIIEI0 3 OPTaHI3MOM, 110 MOK€ BUKJIMKATH 1HAUBITyaIbHI PeaKIii,
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0COOIMBO TIPU HEMPaBUIBHOMY JIO3YBaHHI a00 TMIJABUIIEHIA YYyTIMUBOCTI 10
KOMITOHEHTIB €KCTPAKTY.

JlokanizoBaHUi MiAX1J JOMOMAara€e MIHIMiI3yBaTH MOTEHUIHHI HECIPUATINBI
HACHIJKM JUIS 1HIIMX OpraHiB 1 CHUCTEM, CIPSMOBYIOYH JIKyBaIbHUN e(]eKT
Oe3rocepeIHbO B OCEPEIOK MATOOrIi, /1e BiH HAaHO1IbII €()eKTUBHUI.

dopMyITIOBaHHS CyIIO3UTOPIiB 3a0€e31euye BUCOKY KOHIICHTPAIli0 aKTHBHUX
IHrpeaieHTiB Oe3rnocepesnbo B ocepenky mii. Lle mo3Bomsie mocartu  OubIn
e(peKTUBHOI Ta LUIECHPSIMOBAHOI JOCTaBKA POCIMHHHUX EKCTPAaKTIB 10 00JacTi
NepeIMiXypoBOi  3allo3d, II0 Ma€ BHUpPIMANbHE 3HAYCHHS [UJII  TPOSBY
POCTATOMPOTEKTOPHUX BIACTUBOCTHBOCTEH.

PekranbHa Qopma BBeAeHHS BHUpPOOY 3aXUIIAE POCIMHHI EKCTPAaKTH B
CYMNO3UTOPIi BiJl YMOB IIUTYHKOBO-KUIIKOBOI'O TPAKTY, TAKUX SIK Kuciauid pH 1 TpaBH1
bepMeHTH, SIKI MOXKYTh PO3LIETUIIOBATH YYTIUBI CIIOTYKH.

Bbyno oOpaHo HacTymHuWii CKiaa POCIMHHUX IHTPEIIEHTIB JJII MEIUYHOTO
BUpOOy y QopMi pEKTaIbHUX CYMO3UTOPIiB 13 MPOCTATONPOTEKTOPHUMU
BJIACTUBOCTSIMU Macolo 2 T

COs excrpakry mnoaiB Saw Palmetto — 150 mr

COs exctpakty kopeHns Levisticum officinale — 50 mr

CO:; excrpakry kBiTok Calendula officinalis — 50 mr.

3.2. BusHayeHHSI KOMIIOHEHTIB OCHOBH /IJIs1 MEIUYHOT0 BUPOOY y popmi

PEeKTAJLHUX CYNO3UTOPIIB i3 NPOCTATONPOTEKTOPHUMH BJIACTHBOCTAMU

CkJ1ai KOMIIOHEHTIB OCHOBH OyB BU3HAUE€HUI 3 ypaxXyBaHHAM B1JIIOBIHOCTI
OCHOBHMX TIOKa3HMKIB $IKOCTI JUIsl CYNO3UTOPIiB, TaKUX SK pO3MajaHHS,
PO3UMHEHHS, OJHOPIAHICTH JO3YBaHHS, a TaKOXX MOXKJIMBOCTI 3aCTOCYBaHHS
BIJIMOBITHOTO TEXHOJIOTTYHOTO OOJaJHAHHSA Il €()EeKTUBHOTO BUTOTOBIEHHS
CyIO3UTOPIiB.

KOMITIOHEHTH OCHOBH CyNO3UTOPIiB BIAOMPATUCS 32 CYBOPHUMH KPUTEPISIMH,

10 TapaHTYIOTh CYMICHICTh, Oe3meKy Ta eheKkTuBHICTh. LI kpuTepii BKIIOYAIOTH
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BIJICYTHICTh B3a€MO/II1 3 POCIIMHHUMHU 1HIPEIiIEHTaMH, 110 3a0e3meuye 30epexeHHs
cnenu(diuHOl AaKTHUBHOCTI POCIAMHHUX 1HTpenieHTiB. KoMmoOHEeHTH OCHOBHU
CYNO3UTOpPIiB HE MOBUHHI B3a€MOJIATH MK c000I0, 3 MarepialamMyd NEPBHHHOI
YHNaKOBKM a00 TEXHOJOTIYHUM OOJIaIHAHHSIM, IO BUKOPUCTOBYIOTBHCS IiJ 4ac
BUPOOHMIITBA, 11100 YHUKHYTH HEFaTUBHOT'O BILUTMBY Ha CTa0LIIBHICTD 1 €PEKTUBHICTh
Cyno3uTopiiB. BuOpaHi KOMIIOHEHTH OCHOBH MalOTh OyTH HETOKCHYHHMH,
3abe3rneuyoun 3arajbHy Oe3neky BHUpoOy uisi JroauHu. Di3uKo-XIMIYHI Ta
TEXHOJIOTIYHI XapaKTePUCTUKH KOMIIOHEHTIB OCHOBH CYMO3UTOpPIiB TMOBWUHHI
3a0e3nevyBat Oa)kKaHUW TepaneBTUYHUN e(PEeKT MpU MIHIMAJIBHO HEOOXIiTHIN 1031.
KpiM TOro, KOMINOHEHTH OCHOBU CYNO3WUTOPIiB IMOBHMHHI BIANOBIAATH CYBOPUM
CTaHJapTaM XIMIYHOI Ta MIKpOO10JOT1YHOI YUCTOTH, OYTH CTAOUIBHUMHU B YMOBax
30epiranHs, 3a0e3Medyyr4yd TPUBAIUM TEPMIH MPUIATHOCTI Ta €(EKTUBHICTH
IPOAYKTY.

Bubip KoHKpeTHOT OCHOBHU 3aJ€KUTh BiJl (HI3UKO-XIMIYHHMX BIACTHBOCTEH
minodpinbHuX CO2 eKCTPAKTIB, TAKUX K PO3YMHHICTh, CTAOUIBHICTD 1 B3AEMOJIIS 3
OCHOBOIO. 3a3BH4ail, IiIpOreHI30BaHl POCIMHHI OJIli Ta €MYJbIYIO4l OCHOBH €
ONTUMAJILHUM BHUOOPOM 3aBIISIKM CBOiM BHUCOKIHM JIIMOQIILHOCTI Ta CTA0IILHOCTI.
Jns BUOOpY BIAMOBIAHUX KOMIIOHEHTIB OCHOBH CYIO3UTOPIiB OYyJI0 MPOBEACHO
JOCIIJIKEHHSI TBEPAUX JKHUPIB, EMYJbIYIOUUX OCHOB Ta CHHTETHYHUX a0o
HaIMIBCUHTETUYHUX OCHOB. B pe3ynbTaTi 0ysi0 0OpaHO TipOTreHI30BaHy POCIUHHY
om0, Taky sk Mmacio kakao (Popmyma 1 (F1)), mo mae xopomri minmodiabHI
BJIACTUBOCTI, BHCOKY CTaOUIBHICTH 1 TeMIlepaTypy IUIaBICHHS, OJIM3BKY 10
TeMIlepaTypu Tiia. B sKOCTI eMynbpryrounx ocHoB Oyno oOpaHo Witepsol® H15
(Dopmyna 2 (F2)) ta Suppocire® AML (®opmyna 3 (F3)), rimporeHizoBaHi
TIIIEPHUIN 3 XOPOIIIO0 JTINO(PIIEHOI CYMICHICTIO.

INapodineai ocHoBu ckiananucs 3 [IEIT 1000 (®opmyna 4 (F4)) Ta #oro
cymimeit, takux sk [IET" 1000 /IIEI" 4000 (3:1) (®opmynas (F5)) Ta
ITEI" 1000 /TTIEI" 6000 (3:1) (®opmyna 6 (F6)). Yci cynmosuropii 30epiranu B
XOJIOMWJIBHUKY, a Tepel MOCTIKEHHSIM BUTPUMYBAINCH y EKCHKATOpI TpHU

KIMHATHIN TeMneparypi IpoTiarom 24 roauH.
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BB KOMIOHEHTIB OCHOBHM CYIIO3UTOPIiB HAa BUBUIBHEHHS POCIMHHUX
EKCTPaKTIiB JOCIHIKYBaBCS IUIIXOM BHUKOPHCTAHHS 3a3HAYEHUX CYIMO3UTOPHHUX

OCHOB 3 3aCTOCYBaHHSM OJTHAKOBOTO ) TEXHOJIOTIYHOTO Tpoiiecy (Tadm. 3.2).

Tabauusa 3.2

Oris1 KOMIIOHEHTH OCHOBH CYIIO3UTOPIIB Ta iX BIUIMB HAa BUBLILHEHHS
POCIMHHUX €KCTPAKTIB 3a JOIIOMOTOI0 CTaHIAPTU30BAHOTO BUPOOHMYOTO MIPOIIECY

Peuentypa KommoneHnt . dopma Temneparypa|l 11pokcunbHe
(xo) ocHoBH |BmactuBocTi HPOIYKTY TUTABJICHHS YHCIIO
CYHO3UTOPIiB (°C) (mr KOH/T)
F1 Macnio | Tsepmitit | ooy 31-35 1.72
KaKao KUP
TBepauit
Suppocire® KUP 3
F2 AML TOGABKOIO ITenetn 34-38 <10
(JIeuUTHH)
p3 | Witepsol® | Teepuit | ooy | 335355 | 515
HI15 KUDP
4 TET 1000 INapodinsua Bockonoaiona 33-40 107-118
OCHOBa Maca
[TET 1000 : | ... . :
5 TIET 4000 INapodinsua|Bockonoaiona i i
OCHOBa Maca
(3:1)
[TET 1000 : | .. . :
6 TET 6000 INapodinsua|Bockonoaiona i i
OCHOBa Maca
(3:1)
[Tpumitka: “-* — mani BiACYTHI.

VY ¢dapmaneBTUYHINA TEXHOJOT1i TBEPIUNA KUP BUKOPUCTOBYETHCS MEPEBAKHO
K OCHOBAa JUIsl PEKTAJIbHUX 1 BariHaJbHUX NPOAYKTIB I MICIEBOrO abo
CHUCTEMHOT0 3aCTOCyBaHHs. BuOip TUIy 1 MapKu OCHOBHU 3aJIe’KUTh BiJl Oararbox
¢dbakTOpiB, OCHOBHUMH 3 SKHX € (I3UKO-XIMIUYHI BJIACTUBOCTI aAKTHUBHUX
KOMITOHECHTIB, a TaKOXX IPHU3HAYCHHS Ta OCOOJMBOCTI 3aCTOCYBaHHS IIPOJYKTIB.
Hampuknag, OCHOBM 3 BHCOKMMH 3HAYEHHSIMU TEMIEpaTypu IUIABICHHS
BUKOPHUCTOBYIOTh JJII BUTOTOBJICHHS CYTIO3UTOPIiB Y KpaiHax 3 KapKUM KIIMaToM,
a TAKOX JJIsl BBEJCHHS KUPOPOIUYMHHUX PEUOBHH, SIKI 3MEHIIYIOTh TEMIIEPATypy

IaBieHHs: OCHOBM. (OCHOBM 3  HHU3bKOI  TEMIIEpaTypOlO  IJIABJIEHHS
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BUKOPUCTOBYIOTh JIJIi BBEJCHHS HEPO3YMHHUX aAKTHUBHUX IHTPEIIEHTIB, IO
MIPOIHUCYIOTHCS Y BEIUKHUX KUIBKOCTSX. Y IbOMY BHUIAIAKYy HMOBIpHE YTBOPEHHS
ocany.

OCHOBM 3 HHU3BKMM TIJPOKCHWJIBHUM YHCIOM BUKOPUCTOBYIOTH IS
BUTOTOBJIEHHS CYMO3UTOPIiB, IO MICTATh XIMIYHO aKTUBHI PEUYOBUHU, SIKI MOKYTh
BCTyNaTH B PEAKIIIO OJIHA 3 OJIHOI0 a00 3 OCHOBOKO B IMPOIECI BUPOOHHUIITBA Ta
36epiranasa. OCHOBU 3 HU3BKHM 3HAUYCHHSM T'1JIPOKCUIILHOTO YHCIIa, HAa BIMIHY BiJ
THIITMX, MEHII TJIACTUYHI, a IPU MIBUAKOMY OXOJIOKCHHI MOXKYTh CTaTH HaJAMIPHO
kpuxkumu. Kpim peakiiiHoi 34aTHOCTI, 3HAYEHHS T1IPOKCUIBHOTO OallaHcy
BILJIMBA€ Ha TiApo(]iibHI BIACTUBOCTI CUCTEMU 1, B CBOIO YEPTy, MOXKE 3MIHIOBATU
IIBUJIKICTh BUBUIBHEHHSI aKTMBHUX IHTPEAIEHTIB 3 OCHOBU Ta iX aAcopOLii0 B
opranizMi. ['IIpOKCHJIBHE YHCJIO TaKOX XapaKTepu3ye CTIHKICTh OCHOBH JO
OKHUCJIEHHS 1, BIAIOBIHO, 1O POTOPKAHHS.

[Ipu mnpuroryBaHHI CYMO3UTOPIiB HAa OCHOBI Macjia Kakao HEOOXITHO
3BEPHYTH OCOOJIMBY yBary Ha TpH KJIr04oBi hakTopu. Macio kakao € moiMopgHOI0
CIIOJIYKOI0, TOMY HOro He MoxHa HarpiBatu Buile 35°C. IcHye 4OTHpPU OCHOBHI
noriMmopdHi opMHU Maciia Kakao, siki pO3pI3HAIOTHCS 3a TEMIIEPaTyPOIO TUIABICHHS
ta crabutpHicTIO: Yy (16-18°C), a (21-24°C), Bl (27-29°C), B (34-35°C) 1
B2 (36-37°C). IleperpiB mMaciia Kakao MPU3BOJIUTH IO YTBOPEHHS METacTaOlIbHOI
CTPYKTYPH, sika m1aBuThes B Aianaszoi Bia 25 °C go 30 °C. Lle o3Hauae, 1110 roToBi
CyHO3UTOpPIi MOXKYTh IUIABUTUCS TpPU KIMHATHIA TemmepaTypi, IO 3pOOUTH iX
HEMPUJIATHUMH JIJIS1 BUKOPUCTAHHS.

Takoxx Oyno pocmimkeno kommosuiii I[IEDIT 1000 : ITET 4000 (3:1) 1
ITET" 1000 : ITET" 6000 (3:1), ns BUBYEHHA BIUIMBY BHUCOKOMOjeKysipHoro I1ETL,
0 Ma€ TeMmIeparypy IuiaBlieHHs Onu3bko S58°C, a TakoX HUXK4Yl 3HAYEHHS
rigpokcuiibHoro uucna (25-32 mr KOH/r ana IIED" 4000 1 15-22 mr KOH/r nns
[TET" 6000).
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3.3. Po3poOka Ta OOIPpYHTYBAaHHSl PaNiOHAJIBHOIO TEXHOJIOTIYHOIO
nmpouecy MeAMYHOro BHPOOY y ¢opMi PpeKTaJbHUX CYNO3UTOPIiB i3

NMPOCTATONMPOTCKTOPHUMM BJIACTUBOCTAMU

TexHOoNOrYHUN Mpolec MEIUYHOro BHPOOY Yy GopMi peKTaabHUX
CYNMO3HUTOPIiB 13 MPOCTATONPOTEKTOPHUMHU  BJIACTUBOCTSIMH  OOMpaBcs 3
ypaxyBaHHsM (DaKkTOpiB MiCIIEBOT @00 CUCTEMHOT Jiii, NUIAXY BBEJAEHHS Ta (Hi3UKO-
XIMIYHHUX BJIACTUBOCTEH POCIMHHUX EKCTPAKTIB Ta KOMIIOHEHTIB OCHOBH, CIIOCOOY
IPUTOTYBaHHS Ta JUCIEPCHOT CUCTEMH, sIKa OBUHHA OyTH yTBOpEHA.

Meton ¢dopmyBaHHS Cymo3uTOpiiB OyB OoOpaHU SIK MPOCTUH 1 HIBUIKHMA
IpOIEC AJIsi OTPUMAHHS CTaHIAPTH30BaHUX MPOAyKTiB. DopmyBaHHs mependavae
CIIOYATKY pO3IUIABJIEHHS OCHOBM CYIO3UTOPIiB, a MOTIM JUCHEpPryBaHHsS abo
po3unHeHHs1 CO2 eKCTPaKTIB y pO3IIIaBlieHIid OCHOBL. Harpity cyminn 3aauBaroTh y
dbopMy JIst CYTIO3UTOPIiB, 1 KOJIU CYMIIIl 3aCTUTAE, CYTIO3UTOPIi BUHMAIOTH 3 (popmu.
[leit meTon MO’KHA BUKOPUCTOBYBATH JJISI BCIX THMIB cymo3uTopiiB. Ha puc. 3.1.
IPECTaBICHa TEXHOJIOTIUHA CXE€Ma MPOIECY BUTOTOBICHHS MEAMYHOTO BHPOOY Y
dbopMi peKTAIbHUX CYMO3UTOPIIB 13 MPOCTATONPOTEKTOPHUMHU BIIACTUBOCTSAMHU 13
3a3HaueHHSIM KOHTPOJbHUX TOYOK (KT), siki MOBUHHI KOHTPOJIIOBATUCS IIiJl 4Yac
BUPOOHUIITBA.

TexHoJOrIYHUN MpoIeC MEIUYHOro BHPOOY Yy GopMi peKTaIbHUX
CYMO3UTOPIiB 13 MPOCTATONPOTEKTOPHUMH BIACTHBOCTSAMHU CKJIQJAa€ThCI 3
HACTYIHUX €TaIllB:

* [linroroBKa BUpOOHUIITBA: CaHITapHA MMIATOTOBKA, MIATOTOBKA 10 pOOOUYOT0
npoiiecy. CaHiTapHa OiArOTOBKA MPUMIIIEHb Ta OYUIIeHH oOnaqHanHs. CaHiTapHa
MIJITOTOBKA TPUMIIICHL/OUUIICHHST O00JIaIHAHHS 31IMCHIOETHCS] BIAMOBIIHO 0
CTaHJAPTHUX omnepauiHux mnpoueayp. CaHiTapHa MIATOTOBKAa MNPUMILIEHb
3MIACHIOETHCS  O€3MOCepeTHhO  TEPeNl TMOYATKOM TEXHOJIOTIYHOTO  IPOIIECY.
OuwiieHHss 00JIaJHAHHS TPOBOJUTHCS MICHSI 3aBEPIICHHS MPOILIECY PO3JIUBY

MoTIepeTHbO1 apTii 00 B pa3i TPUBAIOTO MPOCTOIO OOTaTHAHHS.
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CHpPOBHHA —» IHCIICKTYBAaHHA BXi,uHoi'\

CTATVC: Ha KapaHTHHI CHPOBHHH
CHPOBHHA CHPOBHHA
BinmoBigae crerudikaIii He BimoBigae cmemudikanii
CTATYC: JIOZBOJICHO JI0 CTATYC! BUIXHIICHO

BHKOPHCTaHHA \

3BaKyBaHHA CHPOBHHH

— N

HAI'PiBAHHA AKTHBHHX ILIABJICHHA CYTIO3UTOPHOL
iHTpeTieHTIR OCHOBH

(KT 1 \ / (KT 2)
rOMOrCHIAIlA

(KT 3)

!

dopmyBaHHsa
(KT 4)

v

MAKYBaHHA
(KT 5

KOHTPOJIL IOTOBOTO

TPOIYKTY
CTATYC: HA KapaHTHHI

TOTOBHH MPOAYKT / \ TOTOBHH MPOTYKT
BiJITOBI/Tae crienupikariii He BIATIOBiae crerudikarii
CTATYC: HO3BOJICHO IO cTaTyC: 3a0I0KOBAHO
BHKODHCTAHHS

Puc. 3.1. IIpuHiunoBa cxemMa BUTOTOBJICHHSI METUYHOTO BUPOOY Y hopmi
PEKTAIBHUX CYTO3UTOPIIB 13 TPOCTATONPOTEKTOPHUMHU BIACTUBOCTSIMU

* IlinroTroBKa CHPOBHHH. Y TEXHOJIOTTYHOMY MpOIeCi BUKOPHUCTOBYETHCS
CUPOBHMHA, sIKa MPOWIIIA BXIJHUH KOHTPOJb. 3 KOXKHOI MapTii CUPOBUHU Ta
MaTepianiB B1IOMparoThes 3pa3ku. [lepea BXiTHUM KOHTPOJIEM SIKOCTI BCSI CHPOBHHA
MPOXOJAUTh KapaHTUH. SIKIIO SKICTh CHPOBHHM BIJMOBIJA€ BUMOTaM JitOYOi
cnenugikalli, i MPUCBOIOETHCA CTATYC «BHUIYILIEHA». SIKIO SKICTh CHPOBUHU HE
BIIMOBIJA€ BHUMOTaM TOTOYHOI croenu@ikaiii, i TPUCBOIOETHCS CTATYC
«3a0paKOBaHO.

* 3BaxXyBaHHS POCIMHHUX €KCTPAaKTIB Ta JOMOMDIKHUX PEYOBUH

(cyno3utopHoi macu). JlJis 1IbOrO BUKOPUCTOBYETHCA MPOMApKOBaHA Tapa, sKa
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IIUTPHO ~ 3aKPHBAETHCSA.  3BAXKYBAHHS  3IMCHIOETHCS Ha  BIIKaIIOpPOBaHHX
€JIEKTPOHHMX Barax. Ilicisi 3BakyBaHHS CHpPOBMHA Ta JOMOMIXHI PEYOBHUHU
NEPEAIOTHCS B IPUMIIICHHS JJII IPUTOTYBAHHS CYTIO3UTOPIIB.

* HarpiBaHHs akTUBHUX 1HTPE/IIEHTIB: EKCTPAKTH HArPIBAIOTh J0 TEMIIEpaTypu
(42,0 £ 2,0)°C s moJErmieHHs 1X 3MINIyBAaHHS 3 OCHOBOIO CYIIO3UTOPIiB.
KpuTH4HOIO TOYKOIO € TOYHHUU KOHTPOJb TEMIIEPATYpH, OCKUIbKH TMEPEBHUINCHHS
I[LOTO Jlana3oHy MOJKe BINTHHYTH Ha CTa0LIBHICTh €KCTPAKTIB 1 IXHIO €()eKTUBHICTb.

* [IpuroTyBaHHs CyMO3UTOPHOT MAaCH: PO3IUIABICHHS CYNO3UTOPHOI OCHOBU
npu Temmneparypi B Mexax (mit. 45,0 makc. 60,0) °C. Y xoai mpoliiecy KOHTPOJIOIOTh
KPUTUYHI €Tanu — TeMIleparypa Ta OJHOPIAHICTh PO3IUIABICHOI MacH, SKY
NEPEBIPAIOTH Bi3yalIbHO, 1100 YHUKHYTH YTBOPEHHS HEOIHOPITHOCTEM.

» BBe/ieHHs aKTUBHUX THTPEIIEHTIB 1 3MIITyBaHHS JBOX (a3 10 OJTHOPITHOCTI.
TemmnepaTypa OpoAYKTy MpH JIOJAaBaHHI aKTUBHHUX I1HTPEIEHTIB TMOBHHHA OYyTU
(42,0 £ 2,0) °C st 3abe3nedyeHHs] HAJIEKHOI 1HTerpaiii komrmoHeHTiB. [Iporec
roMoreHizaiii mpoBoaaTh i Bakyymom ipu (42,0 = 2,0) °C 1 ne mente 40 xB (Makc.
90 xB) mpu 600 - 1000 06./xB. PiBHOMIpHICTH TOMOTEH13a11i1 KOHTPOJIOIOTH Bi3yaIbHO
- CyMilml TIOBUHHa OyTH OJHOPIAHOIO, >KOBTO-3€JICHOIO CyCIeH3i€ro 0e3
MaKpOCKOIIIYHO BUAMMHX YacTOK, L0 3abe3rneuye CTaOUIbHICTh 1 €(EeKTUBHICTh
CYIIO3UTOPIIB.

» dopmyBaHHs (BUTOTOBJICHHS CYNIO3UTOPIiB). TeMriepaTypa roroBoi cycrieHsii
(TemriepaTypa HaAmoOBHEHHsS) 1 TeMIieparypa Hacoca-i03aropa TOBHHHI OyTH
migrpumani Ha piBal (33,0 = 2,0)°C. IIBuakicte mnpec-popMu CTaHOBUTH
55-57 w/c, TemmepaTypa XoJoauiabHOI ycTaHoBku/TyHemo (15,0 £ 2,0)°C.
['epmeTu3anis npoxoauTts rnpu temmeparypi (120,0 = 2,0) °C.

* [Iporiec ynmakoBku 3aiicHIOeThCA B TBepay miiBky [IBX, nmaminoBany I1E
HU3bKO1 HIUIBHOCTI.

Tab6muis 3.3 MICTHTB ITepeTiK KOHTPOIBHUX TOUOK Y TEXHOJIOTTYHOMY TpOoIIeci
BUTOTOBJICHHS MEIUYHOrO BUPOOY Yy (DOpMi peKTaIbHUX CYMHO3UTOPIiB, 32 SKUMU
3MIACHIOETHCS KOHTPOJIb ISl MIATBEPIPKEHHS TOTO, IO BUPOOHUYMI Tmpoliec

BIJIOYBAETHCS 32 IJIAHOM, a IIPOJIYKT 3ATUIIAETHCS OC3MCUHUM.
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YCTaHOBKH/TYHEITIO

Taomung 3.3
[lepesnik KOHTPOJIBLHUX TOUOK TEXHOJIOTIYHOTO MPOIIECY Ta MapaMeTPH X KOHTPOJIIO
KonTpoabunii Meton KonTpoaboBanmii Kpurepii
00'eKkT KOHTPOJII0 napamMeTrp napamMeTpy
KT1 BuwmiproBanns Temnepatypa 40,0-44,0 °C
HarpiBanus TeMIlepaTypu AKTUBHHX
aKTUBHUX IHTPEIIEHTIB
IHIPEIIEHTIB (excTpaxTiB)
(EeKCTpaKTiB)
KT 2 BuwmiproBanHus Temnepatypa 45,0-60,0 °C
ITimaBneHHs TeMIIEpaTypu CYIIO3UTOPHOI OCHOBHU
CYyHO3UTOPHOI Bizyanbanii PiBHOMIpHICTB Cyno3urtopHa
OCHOBH OTJIsI Y TUTABJICHHS maca  (TpaHyiiu)
CYIIO3UTOPHOT MTOBHHHI OoyTH
OCHOBH MOBHICTIO
PO3IIIaBIICHI
KT3 BuwmiproBaHHs Temmeparypa 40,0-44,0 °C
['oMoreHnizauis | TeMiepaTypu CYHO3UTOPHOI  Macu
npu BBEJICHH1
aAKTUBHHX
IHTPEIIEHTIB
(excTpakxTiB)
BumiproBanus Temnepatypa Macu, | 40,0-44,0 °C
TeMIlepaTypu 1110 TOMOT'€HI3YEThCS
Janni  marumky | [IIBUAKICTH 600 - 1000 006/xB
TOMOTE€HI3aTOpy | MepeMillyBaHHs
Bizyanbauit OpnHopi1aHICT OpnHopigHa
rOMOTr€H13a1li KOBTO-3€JICHA
CyCHeH31sl, BUIbHA
B
MaKpOCKOIIYHO
BHUJIMMHUX YaCTOK
KT4 BumiproBanus Temnepatypa 31,0-35,0 °C
dopMyBaHHS TeMIlepaTypu IPOIYKTY rOTOBO1
cycrneH3ii
(TemniepaTypa
pPO3JUBY)
Hanni patumky | [IIBuakicTs npec- | 55-57 m/c
J1H1T PO3JIUBY bopmu
BuwmiproBanns Temnepartypa 13,0-17,0 °C
TEMIIEPATYpHU XOJIOIUITEHOT
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ITponorxenns Tabmuri 3.3

BumiproBannst | Temnepatypa 118,0-122,0 °C
TEMIlepaTypy | 3alarOBaHHS
(repmeTu3ariii)
oicrepiB 13
CYTIO3UTOPISIMU
KTS5 Bizyanbnuii MapkyBaHHs SxkicTb 1 PaBUJIBHICTh
ITaxyBaHHs | ormsag oJicrepiB HaHeceHHA 1H(popMamii Ha
omicTepis omicrepu: HallMEHyBaHHS
NPOAYKTY, BUPOOHHUK, HOMEp
cepii Ta jgara BUPOOHHULTBA,
mpudr, MPaBUIBHICTh
TEPMO3BapIOBAHHS, PO3pI3y Ta
KOMIUJIEKTHICTb YIaKOBKH.
BunpoOyBanus Ha
TFePMETUYHICTh TPOBOJUTHCSA
Ha TIOYaTKy, B CEpEMHI Ta B
KIHI[ KOYKHOI 3MI1HHA
Bizyanbnuii MapkyBaHHs Sxictb 1 PaBUJIBHICTh
OTJISA KapTOHHOI1 HaHeceHHs iH(opmarii Ha
KapTOHHOI KOpOOKHU KapTOHHY KOpPOOKy: Ha3Ba
KOpPOOKHU MPOAYKTY, BUPOOHHUK, HOMEpP
cepii Ta gaTa BUPOOHHMIITBA 1
TEPMIH IPHUJIATHOCTI
BizyanbHnii HasBuicte  Bcix | baicrep 1 iHCTpyKumist B
MaKyBaJIbHUX KapTOHHIM KOPOOITi
KOMITOHEHTIB

3.4. AHamiTHYHA CTAaHAAPTU3aLiA MeAUYHOro BHPOOY Yy dopmi

PEKTAJIBbHUX CYNO3UTOPIIB i3 MPOCTATONPOTEKTOPHUMH BJIACTHUBOCTAMM

BiamoBimHo 10 BUMOT 710 Cymo3uTopiiB [219], mis 3abe3nedeHHs ix BUCOKOT
e(eKTUBHOCTI Ta 06€3MeYHOCTI HEOOXITHO PETEIbHO Ta KOMIUIEKCHO OOTpyHTYBaTH
BC1 aHAIITUYH1 YMHHUKH, 1110 BIUIMBAIOTH HA SKICTh MPOAYKTY. Lle BKItoUae:

1) Ilpupoay akTUBHUX IHTPENIEHTIB: HEOOXITHO BU3HAYHUTH iX CTAOUIBbHICTD,
010/I0CTYIHICTh 1 B3a€EMOJIII0 3 IHIIMMHU KOMIIOHEHTAMH CYMO3UTOPIiB, 100

3a0e3MeYNTH MaKCUMabHy €(DeKTHUBHICTB JIIKYBaJIbHOTO BILTUBY.


https://doi.org/10.24018/ejpharma.2023.3.4.68/

2) ®i3uyHl BJIACTUBOCTI AKTUBHHUX 1 JOMOMDKHUX PEYOBHH: TaKHX SK
PO3YMHHICTh, TEMIEpaTypa IUIaBJICHHS, B'S3KICTh, SKI BIUIMBAIOTh Ha IPOILIEC
BUTOTOBJICHHS Ta SKICTh TOTOBOTO MPOAYKTY.

3) Cymno3uTopHy OCHOBY: Ba)XKJIMBO BpPaxOBYBaTH CTYMiHb JUCHEPCHOCTI,
noJiMOp(13M, PO3UMHHICTh Ta 1HII CTPYKTYPHO-MEXaHIUHI XapaKTEPUCTUKH, 110
BHU3HAYAIOTh CTIMKICTh, 3HATHICTb JO IUIABJIEHHS Ta BHUBLJIbHEHHS aKTUBHHUX
IHTPEAIEHTIB 3 CYyTMO3UTOPIiB.

4) Texnonorivni oneparii Ta o0JaHAHHS: BHOIp TEXHOJIOTIYHOTO MPOTIECY i
BIANOBIZHOrO OOJIAJHAHHS TAKOX € K/IIOYOBUM acCIIEKTOM JUIA JOCSATHEHHS
CTa0lIBHOI SKOCTI MNPOJIYKTY, 30KpeMa II0JI0 KOHTPOJIIO TEeMIIepaTypH, 4acy

00poOKkH Ta 1HIKX napameTpis [220].

3.4.1. ®Dizuxko-xXiMiYyHA CTAHAAPTHU3ALIA Ta KIHETUKH BHUBIJIbLHEHHS
AKTHUBHHUX PEYOBMH MEJINYHOT0 BHPOOY y GopMi peKTalbHUX CYNO3UTOPIIB i3
MPOCTATONPOTEKTOPHUMH BJIACTUBOCTIIMU

006 3a0e3meunTy HaNle)KHE BBEACHHS Ta JOCTABKY POCIUHHUX IHIPEIIEHTIB
gyepe3 CyIMo3uTopii, HEOOXIJHO peTeJbHO BHUBYUTH Takl mapameTpu: (opmMma,
TBEPAICTh (MEKa MILIHOCTI Ha pyHHYBaHHS ), PO3YMHHICTh Ta J1alla30HY IJIABJICHHS.
OTpumaHi perenTypu Cyno3uTopiiB OyJiv mpoaHaii3oBaHi 3a pI3HUMHU MapaMeTpaMu
SKOCT1, Cepe/a SKHUX OpraHOJCNTHYHI MOKa3HUKH (KOJIp, 3amaxX, KOHCHUCTEHIIis),
cepeqHs Maca, Jac IUIaBJICHHA, Yac po3M’SIKIIEHHS, Yac po3mnanaHHs. Pesynbpratu
JTOCIIKEHb  TMOKa3aldW, W0 KOMMO3WIi 3  ’nopiIbHUMHA  OCHOBaMHU
MPOJEMOHCTPYBIM 3aJ0BIJIbHI OPTraHOJIENITUYHI XapaKTEPUCTUKU: CTaOUILHUN
KOJIp, pIBHY IIOBEPXHEI, MPUEMHUM 3amax 1 OJHOPIJHY KOHCHUCTEHLI€r. Yac
TUTABJICHHS, pO3M SKIIEHHS 1 po3NaJaHHs 3HAXOASIThCS B ME¥Kax, sIKi BIATOBIAAIOTh
BUMOraM J0 €(QEeKTUBHOCTI MPOAYKTY, LIO O3HAYa€, IO CYMO3UTOPIi 3MOKYTh
e(eKTUBHO BHBUIBHSATH POCIMHHI €KCTPAaKTH TMpW BBEIEHHI B opradizMm. lle
MIATBEPKYE TX 3MaTHICTh JOCTABJISATH aKTHUBHI IHTPEII€HTH O€3 MOPYILICHHS SIKOCTI

Ta CTAOUIBHOCTI I1J] 4aC 3aCTOCYBaHHS.
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JocnimpkeHHsT CIeKTPOPOTOMETPUYHUX XaAPAKTEPUCTUK KapOTHUHOIMIB Ta
XJIOpOo(UIIB MOKa3ajad, IO KOXKHA 3 LUX IPyH CHOIYK Mae€ CBOi crenugiyHi
MaKCUMYMH TIOTJIMHAHHS, IO JO3BOJSE iX pPO3pi3HATH. OHAK, YCKIATHEHHS
BUHUKAIOTh Yepe3 Te, 1o B obmacti 220-280 HM CHEKTpU KapOTHHOIIIB
NEPEKPUBAIOTHCS 3 OTJIMHAHHAM TOKO(PEPOJIiB, 0 MOTPeOy€e TOAATKOBUX METOIB
JUTSl TOYHOTO BU3HAYEHHH.

JIJisi KapOTUHOIIB MAaKCUMYM TMOTJIMHAHHS CIOCTEPIraeThes mnpu 425 HwM,
450 am 1480 aM. Xm0opohiu MarOTh MAKCUMYMU TIOTJIMHAHHS Tipu 663 HM 1 645 HM
(xmopodinu a 1 b BiANmoBiaHO). BHU3HAYEHHS ONTHYHOrO TOTJIWHAHHSA Ha IUX
JIOBXKMHAX XBWIb JO3BOJSIOTH BCTAHOBUTH IIBUJIKICTh BUBUILHEHHS XJIOPOQLIIB 13
Cymno3uTOpiiB. BuUIlli MOKa3HWKY MOTIWHAHHS TPH ITUX JOBKHHAX XBHWIb BKAa3yIOTh
Ha OLIBIIY KOHIICHTpAIlI0 AKTUBHUX PEYOBHUH y PO3YMHI, IO CBIIYUTH IPO
e(eKTUBHIIIE BUBJILHEHHS iX 3 OCHOBU CYIO3UTOPIIO.

VY rtabmumi 3.4. mpeacTaBiieHI pe3ysibTaTH BHU3HAYCHHS (PI3UKO-XIMIYHUX
nmapaMeTpiB  CYINO3HMTOpIiB 13  MNPOCTATONPOTEKTOPHUMH  BIIACTHBOCTSIMH,
cepeane = SD (%) (p <0,05).

Bubip ocHoBM Cymno3uToOpiiB € BaXJIWBUM (PaKTOPOM, IO BIIUBAE Ha
HIBUAKICTh PO3YMHEHHS POCIMHHUX EKCTPaKTIB, OCKUIbKHA Takl (PI3MKO-XIMIYHI
BJIACTUBOCTI KOXKHOT OCHOBHM SIK TiIpOQUIBHICTh, TeMmIepaTypa IUIaBICHHS Ta
CYMICHICTh 13 POCIMHHUM €KCTPAKTOM, BH3HA4alOTh Npodias BUBUILHCHHS
AKTUBHUX 1HTPE/IIEHTIB.

JIist  MOCHIPKEHHS BIUIMBY PI3HUX OCHOB CYIO3MTOPIiB Ha UHIBUIKICTH
BUBUILHEHHS KapoTuHOiniB Calendula officinalis, mo Oynu BUOpaHi K MapKep JJis
IbOTO aHaJi3y, OyJI0 MPOBEACHO BUBYEHHS PO3UYMHEHHS in vitro mns 12 oxpemux
CYTO3HUTOPIiB KOXKHOTO cKiaay. JJist IIboro BUKOPUCTOBYBAIM TECT HA POZUMHEHHS
TOopUIBHUX TBEPAMX JIKAPCHKUX (OpM, SKUH omucaHo y MoHorpadii 2.9.42
€poreiicbkoi @apmakornei Ta JIDY. YV mocaimkeHHI 3aCTOCOBYBajlacs MpOTOYHA

Kamepa, CreliagbHO po3pobiieHa s TaKuX (GopM.
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IIs ycraHoBKa rapaHTyBaja, II0 YMOBHU pPO3UHMHEHHS TOYHO IMITYIOTh
¢13i070T14HE cepenoBulle, 3a0e3Meuyoun HalliiHl Ta BIATBOPIOBAHI pe3yJbTaTH.
®ocoarauit 6ydep (pH 7,2) OyB obpanuit mist imitanii ymMoB HeWTpanbHoro pH
peKTanpHOrO cepeaoBuina. [Ijist BIATBOPEHHs TeMIEpaTypH Tiia Ta 3a0e3leueHHs
(G1310JI0T1YHOT ~ pENEeBAaHTHOCTI  TEeMIEpaTrypy  CepeloBUIIAa  PO3UMHEHHS
nigrpumyBanu ipu 37 £ 0,5 °C.

310pani 3pa3ku Ha BUXOJ1 3 KOMIPKHU (DUIBTPYBAIIM 3a TOIIOMOTOI 1HEPTHOTO
biapTpa 1718 BUAAICHHS OyAb-sIKHX HEPO3UMHEHNUX YaCTUHOK a00 TOMIIIoK. MeTon
criektpodoromerpii B Y® Ta BuamMil 00acTi J03BOJIMB TOYHO 1 JOCTOBIPHO
BU3HAUYUTH KUIbKICTh BUBUIBHEHHS KapoTHHOiAIB. [Ipodimi BHUBIIBHEHHS

KapOTHHOIIIB 3 PI3HUX CYIIO3UTOPHUX OCHOB MpeJCTaBiIeH1 Ha puc. 3.2 —3.7.

Macno kakao (F1)
120,00%

—e— CynosuTopiii Ne1

—— Cynosutopii Ne2
100,00% -

CynoauTopiii Ne3
80,00% - CynosuTopiii Ne4
—¥k— Cynosutopiii Ne5

60,00% -

—e— CynoauTopiit Ne6

—+— CynosuTtopir Ne7
40,00%

BuBinbHeHHA, %

—=— Cynosutopii Ne8

CynosuTtopiin Ne9
20,00% -

CynosuTtopin
Ne10

0,00% T T T T
0 10 20 30 40 50

Yac, xB

Puc. 3.2. IIpodini BUBIIbHEHHS POCIUHHUX €KCTPAKTIB 13 CYMO3UTOPHOT
ocHosu F1.
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BuBinbHeHHA, %

Suppocire® AML (F2)

90,00%
—e— Cynoautopin Ne1
80,00% 1 —— CynoauTopii Ne2
70,00% - CynoauTtopii Ne3
60,00% CynoauTtopii Ne4
—¥— CynosuTtopin Ne5
50,00% - .

00% —e— CynosuTopint Ne6
40,00% - —+— Cynosutopin Ne7
30,00% - —=— CynosuTopin Ne8

CynoauTtopiii Ne9
20,00% - .
CynosuTopin Ne10
10,00% - CynosuTopin Ne11
0,00% : : : : CynoauTopin Ne12
0 10 20 30 40 50

Yac, xB

Puc. 3.3. IIpodini BUBIIbHEHHS POCIUHHUX €KCTPAKTIB 13 CYIIO3UTOPHOI
ocHoBHM F2.

BuBinbHeHHsA, %

Witepsol® H15 (F3)

120,00% —&— CynosuTopini Ne1
—— CynosuTtopin Ne2
100,00% -
/,‘ CynoawuTopin Ne3
-
y .
80,00% - Cynosutopin Ne4
—¥— CynosuTtopin Ne5
60,00% —@— CynosuTtopin Ne6
—+—CynosuTtopin Ne7
4000% .
0.00% —=—CynosuTtopin Ne8
' Cynosutopin Ne9
20,00% | .//
/ CynosauTopi
! / Ne10
0,00% —— : ‘ ‘
0 10 20 30 40 50
Yac, xB

Puc. 3.4. TIpodini BUBIIBHEHHS POCIUHHUX €KCTPAKTIB 13 CYTIO3UTOPHOI
ocHoBH F3.




MEr 1000 (F4)
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120,00%
—4— Cynosutopin Nel
—l— CynosuTopin Ne2
100,00% -
Cyno3suTopin Ne3
Cyno3suTopin Ne4
L
80,00% —¥%— CynoauTopiit Ne5
as': —8— Cyno3nTopin Ne6
=
E 80.00% - —+—CynosuTopiii Ne7
E —=— CynoauTopiii Ne8
g 40,00% - —=— CynosuTopiit Ne9
CynosuTopid Ne10
20,00% - CynosuTopiii Ne11
CynosuTopii Ne12
0,00% . . ‘
10 20 30 50
Yac, xB
Puc. 3.5. IIpo(ini BUBIIIbHEHHSI POCIMHHUX €KCTPAKTIB 13 CYMO3UTOPHOT
ocHoBHU F4.
Q,
80,00% —e— CynoauTopiit Ne1
70,00% —@— Cynoautopin Ne2
in Ne
60.00% Cynoautopii Ne3
Cynosntopiin Ned
50,00% -
- —x— CynosuTopin Ned
E 40,00% - —&— CynoamTopin Ne6
(%)
I i
- 3000% —+— CynosuTtopin Ne7
s — CynoauTopiit Ne8
o 20,00%
/’; ——— Cyno3aunTopiii Ne9
10,00% ) / CynosuTopin
Ne10
0,00%

10 20

30

Yac, xe

40

50

Puc. 3.6. IIpo(isi BUBIIIbHEHHS POCIUHHUX €KCTPAKTIB 13 CYO3UTOPHOI
ocHoBu F5.
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MEr 1000 : MEr 6000 (3:1) (F6)

100,00%

—e— Cynoawutopiin Ne1

90,00% - —— CynoawnTopiin Ne2

80,00% - CynosuTopiin Ne3

70,00% - CynoawuTopiin Ned

60,00% - —%— CynoauTopiin Neb
50,00% - —&— Cynosautopin Ne6
40,00% - —+— Cynoautopin Ne7

30,00% - —=— Cynoautopin Ne8

BueinbHeHHA, %

20,00% - Cynoautopiii Ne9

10,00% - Cynosurtopii
Ne10

0,00% : . .
0 10 20 30 40 50

Yac, xB

Puc. 3.7. Ilpodini BUBLIBHEHHS POCIUHHUX €KCTPAKTIB 13 CYIIO3UTOPHOI
ocHoBH F6.

3HAUEHHA ONTUYHOro mnoriuHanHg npu 450 + 2 HM 3a0e3nedyBaiu YiTKI
1HIMKATOPU IIBUIKOCTI BUBLIBHEHHS KapOTHHOIIIB. BuUIlll 3HaUYC€HHS TOTJIMHAHHS
BIIMOBiAaIM O1IbII BUCOKMM KOHIICHTPAIIISM PO3UYHMHCHUX aKTUBHHUX PEYOBHH, 1110
CBITYUTH TIPO OLIbIN eeKTUBHE BUBUIHLHEHHS 3 CYMO3UTOPHOI OCHOBU. BimHOCHE
CTaHJAPTHE BIAXWUJICHHS CEPEAHBOTO 3HAYCHHS TSI KO)KHOTO KOHTPOJIBHOTO Yacy
Oysno meHmmM 3a 20% Ha nepiuiid KOHTPOJIbHIN Toull Ta He nepeBuuryBaio 10% 3
JIpYroi 7O OCTaHHBOI TOYKU KOHTpouo. JKogHe 3 BUNpPOOYBaHb HE MOTPAIUIIO B
MEXI1 CTaTUCTUYHUX MOXMOOK. OHaK JJisl ACSIKUX TOYOK BiOOpy MpoO BiTHOCHE
CTaHAAapTHE BIAXUJICHHS HAOIMKAIOCS 1O KPUTHYHOTO 3HAUCHHS.

Jliist cyno3uTopiiB Ha OCHOBI MacJja Kakao 1€ 3HaueHHs1 cTaHoBWIO 5,38% y
nepurii Touti KouTposro (10 xB), 8,38% Ha 15 xB BuBLIbHEHHS, 1,51% Ta 1,98% Ha
30 xB Ta 45 XB, BIAIOBIIHO.

Jns  cymo3utopiiB, BuUrotomieHux Ha ocHoBi F2 (Suppocire® AML)
3HAUYEHHSI BIJJHOCHOT'O CTAHJAPTHOTO BIIXWICHHS M 12 OJMHUIL NPOAYKTY
ctanoBmo 2,70% y mepmriit Touri kouTpodo (10 xB), 9,15% Ha 15 XB BUBITbHEHHS,

5,42% na 30 xB Ta 1,10% Ha 45 xB.



Jlis cyno3utopiiB, BUroropieHux Ha ocHoBl F3 (Witepsol® H15) 3nauenns
BiTHOCHOTO CTaHAAPTHOTO BiAXWJICHHS M7 12 OIWHUIG TPOAYKTY CTAHOBHIIO
0,98% y nepuriit Touni kouTpoito (10 xB), 4,85% Ha 15 xB BUBUIbHEHHS, 3,92% Ha
30 xB Ta 5,53% Ha 45 xB.

Jlns cynmosutopiiB Ha ocHOBi [IEI" 1000 BimHOCHE CTaHAApPTHE BiIXWICHHS
3Ha4YeHb KUIBKICHOTO BMICTY KapOTHHOIIIB, SIKI BUBUIBHIINCH B CEPEIOBHUIIC
po3unHeHHs cTaHoBHIIO 2,48% Ha 10 xB, 9,70% Ha 15 XB BUBUIbHEHHS, 3,78% Ta
2,57% na 30 xB Ta 45 XB, BIJIOBIJIHO.

BigHocHe craHmapTHe  BIAXWJIGHHS  3HAUY€Hb  KUIBKICHOTO  BMICTY
KapOTHHOINIB JUIsl Cyno3uTopiiB Ha riapo¢uisHiid ocHosl [IEI" 1000 : ITEI" 4000
(3:1) - F5 - cranouno 0,79%, 1,41%, 6,83% ta 6,73 % nHa Toukax Bimoopy 10 xB,
15 xB, 30 xB Ta 45 XB, BIANOBITHO.

BignocHe craHmapTHe  BIAXWJICHHS  3HAYC€Hb  KUIBKICHOTO  BMICTY
KapOTHHOIIB Juisi cyno3uTopiiB Ha ocHoBl F5 - IIEI" 1000 : TIET 6000 (3:1) - -
cranoBwio 1,64%, 4,12%, 4,83% Tta 3,63 % Ha Toukax Bimbopy 10 xB, 15 xB, 30 xB
Ta 45 XB, BIAIIOBIIHO.

Sx BUIHO 3 HaBeNeHUX MNPO(UIIB PO3UYMHEHHS Ta 3HAYEHb BIJTHOCHOTO
CTaHJAPTHOTO BIAXWUJICHHS HaBITh TMPU OJHAKOBIM  perenTypi MOXYTh
CIIOCTEpIraTUCsl He3Ha4Hl BIIMIHHOCTI Yy PO3MOIiIlI aKTUBHUX I1HTPENIEHTIB Ta
JOTIOMI>XKHUX PEYOBHH, 110 MPU3BOIUTH J0 Bapiariil y mpodiisx BuBUIbHEHHs. KpiM
TOTO, HEBEJMKI Bapiallii y Bioopi mpoO Ta aHami31 MOXYTh BUKJIMKATH BIJIMIHHOCTI
y KpHUBHUX, OCOOJMBO SKIIO MPOIEC HE MOBHICTIO CTAHIAPTU30BAHUN. 3pa3Ku
BiIOMpaJIUCS BPYYHY 3 MPOTOYHOI KOMIPKH JJIsi PO3YMHEHHS, IO TAKOXK MOTJIO
MPU3BECTH JI0 BIAXWICHb Y BUMIPIOBAaHHSX.

Jlist  BU3HAUYEHHS TIOPSAKY KIHETUKM BUBUIBHEHHS KapOTHUHOIMIB 13
CYTO3HUTOPIiB 3 BUKOPHUCTAHHS PI3HUX CYMO3UTOPHUX OCHOB, Oynu moOyJoBaHi
JHIMHI 3a7€XKHOCTI I MOJENe HyJIbOBOI'O MOPSIAKY, MEPIIOro NOpAaKY, XIirydi,
Kopcwmeiiepa-Ilennaca ta Xikcona-Kpoyenna. Moaens 13 HalBUIIIUM Koe]illieHTOM
nerepMminarii (R?) BBakajmach HaWOLIBIT BIAMOBITHOIO JJIA ONKHCY KIHETHUKH

BUBIJILHEHHS KapOTUHOI/IB 13 111€1 pelienTypy CYyNO3UTOPHOT OCHOBH (Taodi. 3.5.).
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Taomung 3.5

[TizcymMoOK pe3yJibTaTiB TOCHIIKEHHS BMICTY BUBLJIbHEHHSI KAPOTUHOIMIB 13
CYMO3HUTOPIiB 3 pI3HUMHU OCHOBAMM Ta MOJICIIOBAHHS KIHETUKH BUBLJIbHEHHS
IToka3zHHK Fl F2 F3 F4 F5 Fo6
KinpkicHuii BMicT 99.95 | 79.22 | 9342 | 94.62 | 69.77 | 87.85
KapoTUHOINiB, %o (cepenHin
BIJICOTOK BUBUILHEHHS
miciisg 45 XB €KCIIEPUMEHTY)
Kineruka moaeni 0.6463 | 0.8716 | 0.9549 | 0.8407 | 0.9799 | 0.8955
HYJILOBOTO Nopsaaky R?
Kineruka moaem nepmoro | 0.9862 | 0.9726 | 0.8128 | 0.9083 | 0.9261 | 0.9445

nopsiky R?
Kineruka mogeni Xiryui R? | 0.8941 | 0.9761 | 0.7439 | 0.8708 | 0.8034 | 0.9314
Kineruka mogeni 0.9661 | 0.9521 | 0.5832 | 0.8141 | 0.6521 | 0.8722

Kopcwmeiiepa-Tlenmnaca R?
Kineruka mogeni Xikcona- | 0.8962 | 0.9467 | 0.8705 | 0.8979 | 0.9485 | 0.9363
Kpoyemna R?

JlocnipkeHHsT MOKa3alo, 10 MIBUJKICTh BUBUIBHEHHS KapOTHUHOIIB
3MIHIOETBCS 3aJI€KHO B1JI OCHOBHU CYITO3UTOPIIB, 10 BiJI0Opakae 31aTHICTh OCHOBU
B3aEMOJIIATH 3 POCTUHHUMHU CKCTPAKTaMU Ta BHUBUIBHATH iX Y CEPEIOBUIIC IS
po3unHeHHs. Sk BUIHO 3 puUCyHKIB 3.1 — 3.6, 13 cynmo3utopiiB Ha ocHoBi [IET" 1000
(F4) y po3uun 3a 30 XBWIMH Nepexoauiio 0Ju3bKo 95% ninoduIbHUX KOMIOHEHTIB,
3a BUHATKOM KOMOiHaUii 3 1HIKUMH BUcokomonekyisipaumu TIET (F5 ta F6), sxi
BuBUIbHIOBaM  40-50%  ninmodiapHUX  KOMIIOHEHTIB. 3HayHa PO301KHICTH
pe3ynbTaTiB s komno3uuii F4  MoxnuBa yepe3 moraHy 3MIilIyBaHICTb
Tno¢iILHUX PEUOBHUH 1 T11pod17IbHOT OCHOBH. 3 CYNO3UTOPIiB Ha 0OCHOB1 Witepsol®
H15 (F3) 1 Suppocire® AML (F2) - 6nu3bko 60% 3a 30 XBWIKH, ajie BUBIJIbHEHHS
O1JIbL JIIHIMHE 1 TpUBAJIE.

Kinetnka Xiryui, 1m0 CHOCTEpITAETHCS B CYMO3UTOPIAX HA OCHOBI
Suppocire® AML (F2), onucye BUBUIBHEHHS] aKTUBHOI'O KOMIIOHEHTA 3 OCHOBH, J€
el mporec KOHTpOJIoeThea audysiero. Lle o3Havae, 1m0 pOCAMHHUN EKCTPaKT
PO3MOIIISAETHCS B OCHOBI 1 BUBLIBHSIETHCS, KOJIM PiIMHA (HAIIPUKJIIAJ, PEKTAJIbHA)
npoHukae B cyno3utopiii. OcHoBa Suppocire® AML (F2) moxe 0ytu xopoumm

BUOOPOM JIJIsl TUX IHTPEMIEHTIB, SIKI MOTPEOYIOTh KOHTPOIHOBAHOTO Ta MOBUILHOTO
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BUBUIbHEHHS. [le 0cO0MMBO BaXKIMBO 11 BUPOOIB, sIKI MOBUHHI MaTH TPUBAIUMN
eeKT 1 MATPUMYBATH NOCTIHUI pIBEHb PEYOBHHM B Miclli A1i. OHAK CYNO3UTOPIT
Ha ocHOB1 Suppocire® AML (F2) takoxx nanu 3HayHy NOXMOKY B pe3ysbTaTax
(RSD 9,15% nyst 3navens 12 cyno3utopiiB y Touili Bigoopy yepe3 15 XB), Tomy 1110
OCHOBY OYJIO BIAXHJICHO IJIs1 MOAAJIBIIOI pO3POOKH.

Cymnosutopii Ha ocHoBI Witepsol® H15 (F3) MaioTh KiHETUKY HYJIHOBOTO
nopsaaxky. lle moxke OyTu moB'sizaHO 31 creudiKO BHUBIIBHEHHS POCIUHHUX
EKCTPaKTIB 3 OCHOBH CYITO3UTOPIs, SIKHA BHUIUISETHCA 3 MOCTIHHOKO MIBUIKICTIO.
Pe3ynpTaTi €KCIEpMMEHTY TMOKa3yloTh, IO Miai0OpaHa KUIBKICTh JMO(IIBHUX
eKCTpakKTiB y 3pa3kax Ha ocHoBl Witepsol® H15 (F3) 3abe3neuye noBHe Ta TpuBajie
BUBUILHEHHS JTINOQUIBHUX KOMIIOHEHTIB, 10 TaKOX J03BOJIA€ MIATPUMYBATH iX
e(eKTUBHY KOHIICHTPALII0 B TOBCTOMY KUIIEYHHKY MPOTSATOM BHU3HAYEHOTO 4acy.
Kpim Toro, came juis 1i€i popMyIiu criocTepiraiucs HaiMeHII1 BiIXUJICHHS 3HaYeHb
(RSD 0,98%-5,53%).

Cyno3utopii Ha ocHOBI Macia kakao (F1) 3aHaaTo mBUIKO IUIaBUIHMCA 1,
BIJITOBITHO, TIOBHICTIO, ajie 3 HEOAKaHOK IMMIBUAKICTIO BUBUIBHSIIN JMOQMIIBHI
pedoBuHHU. OHAK 1151 OCHOBA MIIXOAUTH JJI BUMIAJKIB, KOJU BUBLJIbHEHHS Ma€ OyTH
HIBUIKUM 1 3aJI€KHUM BiJ KOHIEeHTparlii. [{e Moxe OyTi KOpHCHO, KOJIU HEOOX1THUN
IIBUJIKKH TTOYATOK TEPANeBTUYHOI Jii BUPOOY.

I3 oTpuMaHux gaHuX NPOQUII0 BUBUIBHEHHS POCIMHHUX EKCTPAaKTIB OYJIO
BuOpano Witepsol® HI15 (F3) sk HallO11bII MIIX0KY OCHOBY JUISI CYMTO3UTOPIIB 13

IMPOCTATOIIPOTCKTOPHHUMHU BJIACTUBOCTAMM.

3.4.2. Mikpo0ioJioriyHa craHgapTu3auis Ta BUBYCHHS AHTUMIiKPOOHOI
AKTHUBHOCTI MeIMYHOTr0 BHPOOY y ¢opMi peKTAJIbHUX CYNO3UTOPIiB i3
NMPOCTATONPOTEKTOPHUMH BJIACTHBOCTAMU

3rimno 3 BuUMoramu €Bpormeiicbkoi Papmakonei (€D), pozmin 5.1.4,
HasIBHICTb IEBHUX MIKPOOPIaHi3MiB Y HECTEPUIIBHUX NIpenapaTax MoKe 3HU)KyBaTu
a00 HaBITh IHAKTUBYBATH TEPANEBTUYHY aKTUBHICTh POAYKTY, & TAKOK HEraTUBHO

BIJTMBATU Ha 3JI0pOB’s maiieHta. OOpaHi 3a pe3yibTaTamMu MomnepeaHix (izuko-
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XIMIYHUX JOCTIIKeHb Cymo3uTopii Ha ocHOBI Witepsol® H15 Oynu BuBUYEHI 11070
MIKpOO10JIOTTYHHUX MOKA3HUKIB Ta €(pEKTUBHOCTI aHTUMIKPOOHOI KOHCEPBYIOUOT Ali
(po3ninu 2.6.12 ta 2.6.13 €0).

Kputepii npuiHATHOCTI IS JOCHIIPKYBAaHOTO MEJAMYHOTO BHUPOOY 13
POCIMHHUMHU €KCTpaKkTamMu OyJu oOpaHi BIAMOBIAHO A0 po3aity €D, IOV 5.1.4 -
3aragpHe uucio aepoOHux wmikpoopraHizmiB (TAMC) Ta 3aranbHe YHCIO
apixkmkoBux Ta miiceHeBux rpudiB (TYMC), Takox, J0AaTKOBO 0 BUMOT €D,
JI®Y, Oynm mochijkeHa YUCTOTa Ha crenudivyHi BUAM MIKpOOPTaHi3MH, a
pesynbTaT  HaBeAeHl Tabn. 3.6. Kputepii mnpuiiHATHOCTI 0a3yloTbCs Ha
IHIUBIIyallbHUX pe3yibTaTax ab0 Ha CepeHbOMY MiIPaxXyHKY MOBTOPIB, SKIIO
BUKOHYETBCS MIIPaXyHOK NOBTOPIB (HAMPHUKJIIAJ, METOIU IPSIMOTrO IOCIBY).

Ha migcraBi mpoBeneHMX IOCHIDKEHb MOKHA 3pOOMTH BHUCHOBOK, IO
e(eKTUBHICTh AaHTUMIKPOOHOT KOHCEPBYIOUO] A1l Ha OaKTepii Ta TpUOU CyO3UTOPIiB
3 TNo(GUILHUMH CIOJyKaMH BiJIOBIIaI0Th BUMOTaM YMHHHX Bujanp €D ta J[OY
(kpuTepiit «A»).

MikpoOionoriuni BUMPOOYBaHHS MiATBEpAWiIH, 1o 3HadeHHS TAMC 1
TYMC O6ynmu B J0NMyCTUMHUX MeEXax, 3a0€3Meuyroud MIKpOO10JOTidyHY YHCTOTY
cyno3utopiiB. lle Mae BupimagbHe 3HAYEHHS JJIs1 O€3MEKU MAIl€HTIB, OCKUIbKU

MIHIMI3y€ PU3HUK 3aHECEHHsI TATOTEHIB B OPraHi3M IIij] Yac J1KyBaHHS.
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3.4.3. Po3pooOka cneundikamii Ta MeToIiB KOHTPOJIIO IKOCTi MeIMYHOT O

BUPOOY y ¢opMi peKTaIbHUX CYNO3MTOPIiB i3 NPOCTATONPOTEKTOPHUMM

BJIACTHBOCTAMH

Po3pobka cnenudikamii g MeaudHOro BUPOOY Yy (opMi peKTaTbHHUX

CYHO3UTOPIiB

IPOCTATONMPOTEKTOPHUMHU

BJIaCTHUBOCTAMHU

BKJIIO4aJjia

BCTAHOBJICHHSI MMapaMeTpiB, IO TapaHTYIOTh SKICTh, O€3MeKy Ta e(EeKTHUBHICTbH

npoaykTy. OCHOBHI KOHTPOJbHI TOKa3HUKH, $IKI BU3HAYAIOTBCS Yy MPOEKTI

cnernudikarii 3a3Hadeni y tabmmi 3.7.

Taomung 3.7.

Crneundikamiss Ha MEIUYHUI BUPIO y QOpMI pEKTAIbHUX CYHO3UTOPIiB 13
IPOCTAaTOIPOTEKTOPHUMH BIACTUBOCTSIMU

macu Oimepmr HDK Ha S5 %. JXKogen
CYMO3UTOPIA HE BIAXUISETHCSA OUIBII HIXK
Ha 10 %

[Toka3Huk HopwmyBanus Meronu
BUNPOOYBaHb
30BHIIIHIHI OpHopigHi Cymo3WTOpii KOBTO-3€NIeHOTO | BizyanbHo
BUTJISIT KOJIBOpY, TOpHeAonomionoi d¢opmu, 31
crenu(iYHIM 3aaXx0M
InenTudikaris:
- )KMpHI Kucaoty, | Ha XpoMarorpami nocnipkyBadoro | TIIIX (€D,
JITYCTUTI U pPO3UMHY Ha pIiBHI I1HTEHCHUBHOI CHHbO- | IOV, 2.2.27)
(10J1€TOBOI 30HU PO3YMHY MOPIBHSIHHS 2
BUSBJISIETHCS] IHTEHCUBHA CUHBO-(10JIeTOBA
30Ha
- apaxgionu Y cepemniii  TpetuHi  xpomatorpamu | TIIX (€D,
JOCIIIKYBAaHOTO PO3YMHY BUSBIsOThCs 2 | IDY, 2.2.27)
IHTEHCUBHI CUHBO-(D10JIETOB1 30HU HA PiBHI
2 IHTEHCUBHUX CHHBO-(IOJIETOBUX 30H
PO3YMHY MOPIBHIHHS
- KapOTUHOIAU MakcuMyMH TIOTJIMHAHHA: 3a JAOBXHUHU | YO (€D,
xBuI 45242 HM JIDY, 2.2.25)
Cepenns maca 1750.0-2250.0 mr (2000 Mr + 5 %) €D, DY,
2.9.5
OnHopiAHICTH He Oinpmie HiX 2 1HIUBiAyasibHI Macu | €D, DY,
Macu CYyHO3UTOPIiB BIAXWIAIOTHCS BijJ cepeanboi | 2.9.5
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[Tponorxxenus Tabmuti 3.7.

[Toka3Huk HopmyBanus Meronu
BUNPOOYBaHb
Mikpo6ionoriuna | TAMC < 10° KYO/r €D, DY,
YUCTOTA TYMC < 10> KYO/r 2.6.12, 2.6.13,
BiacyTHicTh TOJNIEpaHTHUX J10 KOBU1 5.14

rpaMHEraTuBHUX OakTepii B Ir
BiacyrtHicts S. aureus B 1t
BiacytHicte P. aeruginosaB 1l r

Kinbkicue Bwmict cymu kaporunoiniB (X) B omHomy | YO (€D,
BU3HAYCHHS: Cyno3uTopli B nepepaxyHky Ha -kapotun | ADY. 2.2.25)
- KApOTUHOIAU Mmae O0ytu He menie 0,2 mr %

[Ipo€eKT METO/IIB KOHTPOJIIO SIKOCTI po3po0JIsiBCSl HA OCHOBI cnienudikanii, a
TaKO BIAMOBIIHO 0 peKOMEHIAIlIN iFounX BugaHb €O ta J[DVY.

1. 30BHIMIHIN BULJISI

BusHaueHHsT NOpOBOASATHCA NUIAXOM BizyanbHOro orrany. OJIHOpiaHI
CYMO3UTOPIi JKOBTO-3€JICHOTO KOJIBOPY, TOPIEeA0NoA10H0T hopmHu, 31 cierupiaHuM
3armaxom.

2. InerTudikargs

2.1. Inentudikamnis )KUPHUX KUCIIOT, JITYCTHIIIB

BunpoOyBaHHs MPOBOASTHCS METOJAOM TOHKOIIAPOBOI Xpomartorpadii y
BIJIMOBIAHOCTI 10 pekoMmeHaanii €@, JIdY, 2.2.27.

Bunpobosysanuii pozuun. J1o 1 cynosurtopito noaatrotb 30 ma memanony P,
00pOOJISIIOTH YIIBTPAa3BYKOM MpOTsroM 15 xB 3a Temnepatypu 40° C, 0X0JI0KYIOTh,
GUIBTPYIOTh.

Poszuun nopienanusa 1. 15 Mr ctanmapTHOro 3pasky cranaaptuzopaHoro CO;
EKCTPaKTy JIIOOUCTKY pO3uuHAIOTH B 10 M1 memanony P.

Pozuun nopiguannsa 2. 50 Mr craHgapTHOro 3pa3Ky CTaHJApPTH30BAHOTO
JII1JHO-CTEPOJIBHOTO €KCTPAKTy IUIOAIB KApJIMKOBOI MaimbMu Saw palmetto
po3uuHsoTh B 10 M memanony P.

Ilnacmunka: THIX nracmunka i3 wapom cunixazento Fosq P.

Pyxoma ¢a3za: :eexcan P — emunayemam P (1:1).

Hanecenns: 5 Mmxi, cmyramu 8 M.
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Biocmanws, wo mae npovimu pyxoma ¢haza: 9 cMm Bif JiHIT CTapTy.

Bucywysanns: Ha noBiTpi.

Busenenusn A: nepernsaators B Y@ CBITII 3a JOBXKUHU XBUJI1 365 HM.

Pezynomamu A: Ha XpoMarorpaMmi BUIPOOOBYBAHOT'O PO3YMHY BUSIBIISIETHCS
BUpa3Ha OjakuTHa (Quiyopeciioouoi 30Ha Ha piBHI BUPaA3HOi OJIAKUTHOI
dayopeciitorodoi 30HM Ha PO3UYUHY TOPIBHSIHHS 1.

Busenenus b: oOpoOIISIIOTh aHICOBOTO ajbJeriay po3ynHoM P, HarpiBaroTh 3a
temriepatypu 100°C mpoTsarom 5 XB 1 mepersiIaroTh 3a MPU ICHHOMY CBITIII.

Pezynomamu b: Ha XpoMatorpaMi BUIIPOOOBYBAHOTO PO3YMHY BHSBIISETHCS
IHTEHCUMBHA CHHE-(10JETOBa 30HA Ha PIBHI 1HTEHCUBHOI CUHE-(I0JETOBOI 30HU
PO34YMHY MOPIBHSAHHSA 2.

2.2. Inertudikarisg dapaaiois.

BunpoOyBaHHsI NMpPOBOASTHCS METOAOM TOHKOIIAPOBOI Xxpomarorpadii y
BIJIMOBIAHOCTI 10 pekoMmeHaanii €@, JIdY, 2.2.27.

Bunpobosysanuii pozuun. J1o 1 cynosurtopito nogarotb 30 Ma memanony P,
0o0poOJIsA0Th  yNbTpa3BykKoM mOpoTsaroM 15 xB mnpu  Temmeparypt  40° C,
O0XOJIO/KYIOTh, QUIBTPYIOTh.

Poszuun nopignsanns. 15 Mr ctanmapTHOro 3pasky crangaptuzoBaHoro CO;
EKCTPaKTy HariJIoK JIKapChbKUX pO3uuHsIOTH B 10 Mt memanony P.

Inacmunka: THIX naracmunka i3 wapom cunikaeento Fosy P.

Pyxoma ¢paza: :eexcan P — emunayemam P (4:1).

Hanecenns: 5 Mxi, cMmyramu 8 M.

Biocmanw, wo mae npoumu pyxoma ¢ghaza: 9 cM Bif niHii cTapTy.

Bucywysanns: na noBitpi.

Busenenmnsn: o0poOIsIOTh anicoso2o anvoecioy pos3uunom P, HarpiBaioTh 3a
temriepatypu 100 °C npoTsirom 5 XB 1 eperisiialoTh NIpU JEHHOMY CBITIII.

Pezynomamu: B cepenHiii TpeTi XpoMaTorpaMu BUIIPOOOBYBAHOTO PO3YHUHY
BUSIBJISIIOTHCSA 2 IHTEHCUBH1 CHHBO-()10JICTOB1 30HH Ha P1BHI 2-X IHTEHCUBHUX CUHBO-

(10J1€TOBHX 30H PO3UYHHY NOPIBHSIHHS.
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2.3. Inentudikanis KapoOTUHOIIIB.

BunpoOyBaHHsI TpOBOJATECA METOAOM a0COpOLIHOI crieKTpodoTOMETpIi B
yIbTpadionaeToBld 1 BUAUMIN 00JacTsaX y BIANOBIAHOCTI 10 pexkomenaamiil DY,
€0, 2.2.25.

Bunpobosysanuii pozuun. 1 Cymno3uTopiii MOMIIMIAIOTHL y MIPHY KOJOY
MICTKICTIO 50 MJI, PO3UHMHSIIOTH MPU TIEPEMINTyBaHHI B 25 M eexcaHy P, 1oBOIsATH
00'eM po3uuny eexcanom P 10 MITKH. 5 MJI OTPUMAHOIO PO3YMHY MOMIIIAIOThH Y
MIpHY KOJIOY MICTKICTIO 25 MJI, AOBOJATH 00'€M PO3UUHY 2eKxcanom P 10 MITKH.

Cnexmpanvua ooaacms. Big 380 M 10 500 HM.

Abcopbyiuni makcumymu. 3a JOBXKUH XBUIb 450+2.

3. CepenHsa Mmaca Ta OJTHOPITHICTH MACH.

BusnauenHss mnpoBOAATECA Yy BIAMOBITHOCTI a0 pekoMenpamin (DY,
€D, 2.9.5.

3BaXyI0Th 1HIUBIAyalbHO 20 HaBMaHHS B3SATHUX OJWHHUIIG 1 BU3HAYAIOTH iX
CEpEIHIO Macy.

He Oinpire Hik 2 1HAWBIAYyaJIbHUX Mac MOXYTh BIIXWIATUCS Bl CEPEAHBOI
MacH OLIbII HIK Ha 5 % 1 )KoaHAa He BIAXUISeThes O11bil HIXK Ha 10 %.

4. Mikpo010JIOriYHa YUCTOTA.

3aranpHa KUIBKICTh aepoOHux MikpoopranizmiB (TAMC) 1 3arampHa
KUIBKICTh JIPDKIKOBUX Ta TTiceHeBux rpuoiB (TYMC), BiICYTHICTh TOJIEPAHTHUX
JI0 KOBY1 T'paMHETraTUBHUX OakTepilt, S. aureus ta P. aeruginosa B 1 T BU3BHA4arOTh
BIIMOBIAHO JI0 mpouenypH, onucadoi B JJDY, €D, 2.6.12, 5.1.4, 1 nepeBipsrOTh
BigmoBigHo 10 DY, €D, 2.6.13.
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5. KuipkicHe Bu3HaueHHsa. KapoTuHoinu.

BunpoOyBaHHsi mpoBOJsATH METOAOM a0COpOLIMHOI CIEeKTpo(dOoTOMETPIi B
yIbTpadionaeToBld 1 BUAUMIN 00JacTsaX y BIANOBIAHOCTI 10 pexkomenaamiil DY,
€0, 2.2.25.

Bunpobosysanuii pozuun. 1 cyno3utopiii (ToyHa Bara) momimaroTh y MIpHY
K010y MicTkicTio 50 MJI, pO3YMHSIOTH MPU NEpPEeMIlTyBaHHI B 25 mi eexcany P,
JOBOJIATH 00'€M PO3UMHY eekcaHom P 110 MITKH. 2,5 MJ OTPUMAaHOTO PO3YMHY
NOMIIIAKOTh Y MIpHY KOJIOY MICTKICTIO 10 MI1, JOBOJIATH 00'€eM pO3UMHY eexcarnom P
10 MITKH.

Komnencayiunuu posuun. I'excan P.

BumipiooTh  ONTHYHY TYCTHHY  BUIPOOOBYBAaHOTO  pPO3YMHY  Ha
criekTpodoTromeTpi 3a TOBXKUHU XBUI1 450 HM y KIOBETI 3 TOBIIMHOO mapy 10 mm
B1JIHOCHO KOMIIEHCAIIITHOTO PO3YUHY.

Bwmict cymun xaporunoiniB (Mr%) y 1 cymosurtopii, y mepepaxyHky Ha [-
KapOTHH, B MT'% OOYHCIIIOIOTH 32 POPMYIIOLO:

¥ _Axb><2500
MI% T 2773 X m

ae
A — onTHYHA TYCTHHA BUMIPOOYBAHOTO PO3UHHY;
m — Maca | cyno3uropiro, y rpamax;
b — cepenHs Maca Cyno3UTOPiiB, y Tpamax.
2773 — nuromuil MOKasHMK nornuHaHHs Ely*1cm B-kapoTuHy npH HOBXKHHI
xBuil 450 HM.
Bwmict cymu kapotunoiniB (Xwrw) B 1 cymo3uTopii B nepepaxyHkKy Ha [3-

KapoTHH Mae Oyt He MeHie 0,2 Mr %.

BucuoBku 10 po3ainy 3
I. Bbyno po3pobiieno au3aiiH MeAMYHOTO BUPOOY y (hOpMi peKTalbHHUX
CYIIO3UTOPIiB 3 MPOCTATONPOTEKTOPHUMHU BIACTHUBOCTAMH. Y POOOTI ETaIBHO

PO3IJIAHYTO Ta OOIPYHTOBAHO BHUOIP POCIMHHUX EKCTPAKTIB Ta iX ONTHUMAJIbHY
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KUIBKICTh JUISI JIOCSATHEHHS OakaHOro TepaneBTHYHOTO edexTy. Sk ocHOBHI
pociuHH1 iHTpenienTn obpano CO> excrpaktu mioniB Saw Palmetto (150 wmr),
kopens Levisticum officinale (50 mr) ta kBitok Calendula officinalis (50 mr) uepes
iX BUpaKeH1 MPOTU3aNaJIbHI Ta TeparneBTUYHI BiracTUBOCTI. Witepsol® HI15 Oymo
BU3HAYEHO SIK ONTHUMAJbHY OCHOBY, siKa 3a0e3rnedye CHpUSTIMBI (PI3UKO-XIMIYHI
BJIACTUBOCTI Ta Kpamuii mpoduyib BUBIILHEHHS aKTUBHUX POCIMHHHUX 1HTPEIIEHTIB
MOPIBHSHO 3 IHIIMMH MPOTECTOBAHMMH OCHOBaMU. OTpUMaHi CYNO3UTOPIT
BIIMOBIAAIOTh KJIFOUOBUM BHUMOTAaM $IKOCTI Ta MPOJAEMOHCTPYBajdud 3HAYHUUN
MOTEHI[ia) y 3a0e3MeueHHI TepaneBTUYHOT €()eKTUBHOCTI.

2. Bu3HaueHO OCHOBHI €Tanu TEXHOJOTIYHOTO MPOLECY Ta KOHTPOIbHI
TOYKHA TEXHOJOTIYHOIO MPOIECY, SIKI € KPUTUYHUMHU JJisi 3a0€3MEUCHHS SKOCTI
KIHIIEBOTO MPOAYKTY. [loTpuMaHHS 1WX €TamiB 1 KOHTPOJBHUX TOYOK CIIpHUSE
BUPOOHUIITBY BHUCOKOSIKICHUX PEKTaIBHUX CYMO3UTOPIiB 3
MPOCTATOMPOTEKTOPHUMH BJIACTUBOCTSIMH, IO BIJIITOBIIAIOTh BUMOTaM O€3IEeKH Ta
e(heKTUBHOCTI.

3. OTtpumani 3pa3ku NPOAEMOHCTPYBAJIM 33JOBLIbHI OpPraHOJENTHUYHI
XapaKTePUCTUKH, YacC TUIABJICHHS, pO3M SKIICHHS Ta PO3MaJaHHs, 10 3HAXOAATHCS
y Mexax HeoOXIJIHOro jiama3oHy, 3a0e3Medyyro4yd BIJMOBIAHICTh CTaHAApTaM
€poneiicrkoi dapmakoriei. OOpana perenTypa 3a JAOCTIIHKCHHSIMHU MOKa3HUKIB
TAMC 1 TYMC wMmikpo061070TIYHOT YHUCTOTH, OyJia B JOMYCTHMHUX MeEXax, IO
NIATBEPKYE NPUIATHICTh CYTIO3UTOPIIB 111 BUKOPUCTAHHS.

4. Po3pobneno npoekT crienudikaiii Ta METOIB KOHTPOIIO SIKOCTI, 110
BKJIIOYAE OLIHKY 32 MOKa3HUKAaMH 30BHIIIHBOTO BUTIISALY, 11€HTU(DIKALT, CepeIHbOT
MacH, OJHOPITHOCTI Macu, MIKpOO10JOTIYHOI YUCTOTH Ta KUIBKICHOTO BU3HAYEHHS
aKTUBHMX KOMIIOHEHTIB. Lle mo3Bosisie 3a0e3mednTH BHCOKY SKICTh Ta Oe3MleKy

PCKTAJIbHUX CYHOBI/ITOpﬁB 3 IPOCTATOMMPOTECKTOPHUMHU BJIACTUBOCTAMMU.



106

PO3I1J 4. BIOJIOTTYHE TA KJITHIYHE OINIHIOBAHHS, AHAJIT3
PU3UKIB MEJIUYHOI'O BUPOBY Y ®OPMI PEKTAJIBHUX
CYHO3UTOPIIB I3 NPOCTATOINPOTEKTOPHUMU
BJIACTUBOCTAMU

4.1. BioJioriyHe OUiHIOBAaHHA MEJUYHOTr0 BUPOOY y GopMi peKTaJIbHHUX

CYNO3UTOPIIB i3 MPOCTATONPOTEKTOPHUMHU BJIACTHBOCTAMH

JIns BU3HAYEHHS MPOTrpaMH 010JIOTTYHOTO OIIHIOBAHHS OyJI0 BUKOPHCTAHO
pexkomenaaiii crangapty [SO 10993-1:2018 [88]. Menuunuii Bupi®O y dopmi
PEKTaJbHUX CYIO3UTOPIiB OYB KIACH(PIKOBAHMM [JIs1 MPOBEIEHHSA O010JIOITYHOIO
OI[IHIOBAHHS 32 HACTYMMTHUMU KPUTEPISIMU:

e rpyna BUpPOOIB: BUPOOU MMOBEPXHEBOTO KOHTAKTY;

®  BUJ KOHTAKTy: CIIM30BI 000JIOHKH;

®  TPUBAIICTh KOHTAKTY: BiJ 24 roauu a0 30 mi6.

[Ipn BU3HayeHHI NpOrpaMH TakoX OpaBci A0 yBaru JoOpe BUBYEHUU
poisib 6€3MeYHOCTI PEUOBHH, 1110 BXOASATH JI0 CKIIAy METUYHOTO BUPOOY y popMi
peKTabHUX CymHo3uTopiiB. BiamoBimHO 10 BuU3HAueHO! Kiacudikaiii Ta
pexomenganii cragmaapty ISO 10993-1:2018 [88], mo mporpamu 0i0NOTIUYHUX
BUTNIPOOYBaHb OyJIM BKJIIOYEH] JJI OI[IHKH HACTYITHI MOKa3HUKHU:

®  [IMTOTOKCHUYHICTH (1uToTOKcH4Ha KoHIeHTpalis (CCso));

®  ceHcuOUII3yIOYa 1is;

®  [IKIPHOMNOJpa3HIOBaJbHA isl.

Menuunuii Bupi® y (popMi peKTaIbHUX CYIMO3UTOPIiB 3 JIMOQPIIbHUMH
eKCTPaKTaMH IUIOAIB KapJMKOBOI MalbMH, KOPEHIB JIIOOMCTKY JIKapChKOTO Ta
KBITOK HAariJloK JiKapchkuxX Ha ocHOBI Witepsol® H15 oTrpuMaB yMOBHY Ha3BY

«IIpaBenop».
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4.1.1. BuzHaueHHs1 UMTOTOKCHYHOI KoHueHTpamii (CCsp) MeaM4YHOro
BHPOOY y (popMi peKTAJIBbHUX CYNIO3UTOPIiB

Busnauenns tmrotokcmunoi konmeHtparii (CCsp) TpoBOIMIOCH 13
BUKOPHUCTAHHSAM KyJIbTypH KIITHH Vero (puc. 4.1) (mepemeruiroBaHa KyJibTypa
KJIITAH HUPKHU 3€J€HOi MaBIu), sfika Oyja oTpMMaHa 3 KIITUHHOro OaHky /(Y
«IHcTuTyT emigemionorii Ta iHMekmiiHux XxBopod im. JI.B. I'pomamieBchkoro

HAMH Vxkpainn» (Kuis, Ykpaina).

Puc. 4.1. KynbTypa kaitun Vero, siki Oy BUKOPHCTaHI B €KCIIEPUMEHTI
(361b1IeHHS X 10)

JocnimkyBanuii MeUYHUNA BUPIO PO3YMHWIM B cyMmimi 6 mi edipy Ta
¢bi3iooriyHOr0 po34yuMHy B cmiBBiAHOmEHHI 1:1 (06/00) Ta momicTWIH B
HEHTpU(YKHI MPoOipkU. Y 3aKkpuTid mpoOipli BUTPUMYBAIM MEIUYHUNA BHUPIO
OpoTsAroM 1 roauHu A0 NOBHOTO po3urHeHHs. [licns nporo 30upanu HIKHIO a3y B
1HITY TpOOIPKY, SIKY BUTPUMYBAIN BIIKPUTOI MpOoTAroM 30 XB. 1Jisi BUBUIbHCHHS
edipy. Orpumanuii exctpakT (pH 6,8-7,2) OyB BuUKOpuCTaHHM A1 01070TTYHOTO
OIliHIOBaHHs BUPOOIB. B 1bOMy eKkcTpakTi Oylia po3paxoBaHa KOHIICHTpAIlis
AKTUBHUX KOMIIOHEHTIB ISl MEAUYHOTO BUPOOY Y (hOpMi pEKTAIbHUX CYIIO3UTOPIIB
ni yMmMoBHOIO Ha3Bowo «lIpaBeHop» craHoBwia — 50 MI/MJ €KCTpakTy Srij
KapaukoBoi nanemu (Saw Palmetto), 16,67 mMr/mil eKCTpakTy KOpPEHIB JHOOUCTKY
aikapcbkoro (Levisticum officinale), 16,67 Mr/Mi eKCTpakTy KBITOK Hariiok
nikapceekux (Calendula officinalis).

Buznauennss nutotokcuyHoi KoHueHtpamii (CCsp) mnpoBoauiau 3a

JIOTIOMOTOI0  CTIOCTEPEKEHHS 3a MOP(ONOTIYHMMHU 3MIHAMH Y JOCHIIHUX Ta
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KOHTPOJBHUX KYJbTypaX 3 METOK BCTAHOBJIEHHS HAsBHOCTI a00 BIJCYTHOCTI
nutonarorenHoi aii (LILJ]), a Takox 3a qonomoroo apyroro meroay - MTT-tecty

(MTT assay).

4.1.1.1. BusHauyeHHsI UMTOTOKCHYHOI KOHUeHTpauii (CCso) MeaIM4HOro
BUPOOY y (pOpMi peKTAJIBLHUX CYNIO3UTOPIIB 32 HUTONATOT€HHOT il

Jns Buznauennss CCsp MequyHOro BUpPOOYy BUKOPHUCTOBYBAJIM HE MEHIIE
JIECSITH PAJIIB KOMIPOK B TUIAHINIETAX 3 KYJIBTYPOIO KIIITHH JIJIsI KOYKHOTO PO3BEICHHS
npenapary B HOKUBHOMY cepeioBulii. [manimieTy 3 KyIbTyporo KIITHH 1HKYyOyBaiu
npu 37°C 3 B armochepi 5% CO; mporsrom 5 ni6. Illoaus nposoaunu
CIIOCTEPEKEHHS JOCTIAHUX Ta KOHTPOJBHHX KYJIbTYpP 3 METOIO BCTAHOBJIICHHS
HassBHOCTI a0o BijacyTHOCTI L{IT/I.

Cryninp HII/] Bu3Hauanu 3a 3MiHOIO MOp(OJOrii KIITHUH (OKPYTJIEHHS,
3MOpPIIYBaHHS KIITHH, BIATOPTHEHHS BiJ TOBEPXHI KOMIPOK JEreHEpaTUBHO
3MIHEHUX 32 HACTYMHOIO CUCTEMOIO OLIIHIOBAHHS:

«—» — MIOBHA BIJICYTHICTb JIET€HEpallil KJIITHH,;

“+” — ypaxeHo He Oumpmie 25% (3aXHUCT KIITUH MOHOIIAPY BIA
aHTUBIPYCHOTO Mpenapary Ha 75%);

“++” — ypaxeHno He Oinbiie 50% KIITHHHOTO MOHOIIIAPY;

“+++7 — ypaxkeHo He Ouble 75% KIITUHHOTO MOHOIIIAPY;

“++++” — noBHa JlereHeparisi KIITHHHOTO MOHOLIApY.

3a CCso meauaHOTO BUpOOY MpUAMaIu HOro HaHOUIbITY KUTBKICTD, SIKa HE
BUKJIMKaJIA AereHepailito 50% kiiTiH. 3a KOHTPOJIb MPpUMMa MOHOIIIAp KIITUH 0€3
JI0JTaBaHHS €KCTPAKTy MEIMYHUX BUPOOIB.

PesynbpTaTu gocnipkeHb npeactaBieHo y taou. 4.1.

Meanunuii BupiO y (opmi pekTanbHUX CyHO3UTOPIiB MpPU AOCHIHKEHH]
utoTokunyHO1 KoHIeHTparlii (CCso) Ha KyIbTypl KIITHH Vero BUSBHUBCS IIITKOM

HCTOKCUYHHM.
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Taomung 4.1

Pe3ynbpraTu OCHiKeHHs IUTOTOKCUYHOT KOHIEHTpallii BUpoOy Ha
KyJapTypi KiiTuH Vero 3a II1/]

Po3Benenns KinbkicTh JIyHOK B sikux Bu3Havanock LTTJ1/
3arangpHa KUIBKICTh JIYHOK Y IOCHIJI

1:10 0/10
1:20 0/10
1:40 0/10
1:80 0/10

1:160 0/10

1:320 0/10

1:640 0/10

1:1280 0/10

CCso HE TOKCUYHI

4.1.1.2. BusHauyeHHsI TUTOTOKCHMYHOI KoHUeHTpamii (CCso) Meau4HOro
BUPOOY y (popMi pekTajabHuX cyno3suropiiB 3a MTT-tecTom

BincoTox iHTiOyBaHHS KUTTEMISUTEHOCTI KITITHH i/ 1€ JOCIIIKYBAaHOTO
BUPOOY BH3HAYAIM CHEKTPO(POTOMETpUYHO TIpH JOBXKMHI XBWial 540 HM 3a
ONTUYHOIO T'YCTUHOIO JOCTIIKYBAHHUX 3pa3KiB B MOPIBHSAHHI 3 KOHTPOJIEM KIITHUH
(KK), sxuit npuiimanu 3a 100%. J{ns 3py4HOCTI OLIIHKKA OTPUMAaHUX PE3yJIbTATIB
nutoTokcuaHocTi CCso Ha ocHOoBI MTT-tecty Ha BianoBigHomy rpadiky (puc. 4.2)
Mo3Havyaau 3HadeHHs, 1110 Bianosigazo nosouHi B KK (KK 50%).

3a pesynbratramu MTT-tecty Mmenuunamii Bupi6 Bupi0 y hopmi peKTaabHUX
CYNO3UTOPIiB MiJi YMOBHOIO Ha3Bowo «IIpaBeHOp» HE BUSBUB TOKCHYHOI Ali, 110
JEMOHCTPYIOTh OTPUMAaHI 3HAYCHHsS ONTUYHOI TYCTHHU MJIS BHUIPOOOBYBAHOTO
IPOJYKTY Yy MOPIBHSIHHI 13 ONTUYHOIO TYCTUHOIO JJI1 KOHTPOJIO KyJIbTYpU KIITHUH

(puc. 4.2).
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CGCso
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Puc. 4.2. PesynpTatu 10CHiHKEHHS IUTOTOKCUYHOI KOHIIEHTpaIlii BUpoOy
Ha KyJbTypl KIiTUH Vero Ha ocHoBI MTT-tecty

Buxoasauu 13 oTpyMaHuX pe3yJibTaTiB, 32 000Ma METOJJaMU, MOKHA 3pPOOUTH
BUCHOBOK, 1m0 CCso Juisi JaHOTO MEAMYHOTo BHpOOY mnepeBuiye 50 mr/miu amns
EKCTPaKTy ST KapiaukoBoi nanbMu (Saw Palmetto), 16,67 Mr/Ma njsi eKCTpaKTy
KOpEHiB IOOUCTKY JikapchKkoro (Levisticum officinale), 16,67 Mr/mi 1jist eKCTPaKTy

KBITOK Hariiok Jikapcekux (Calendula officinalis).

4.1.2. JdochaimkeHHs] CEHCHOILTI3I0OY0I Ta MIKIPHOMOAPA3ZHIOWYOI il
MeIMYHOr0 BUPOOY y (pOpMi peKTAJIBLHUX CYIIO3UTOPIIB

JlocmiKeHHs CeHCUOUTI3I040i Ta MIKIPHOMOAPAa3HIOYOl NI MEIUYHOTO
BUPOOY y (opMi pEeKTaJbHUX CYIO3UTOPIiB MiJ yMOBHOK Ha3Boio «IIpaBeHop»
POBOAMIIOCA 32 pekoMeHaiisiMu ctanaapty [SO 10993-10 [92].

Y nmochimkeHi BUKOPUCTOBYBAJIM HEIIHIAHUX JIaOOPATOPHUX MOPCHKUX
CBUHOK (Myp4akiB), camiliB, BikoM 3-4 micsii Baroto 300-400 r. IToBomkeHHs 13
TBapMHAaMU BIJINOB1JIaJI0 BUMOraM MikHapoHoro ctanaapty ISO 10993-2 [221].

Bci po6otu 3 TBaprHaM# MPOBOUIIUCH Y BIJIMOBIAHOCTI 10 3aKOHY YKpaiHH

«IIpo 3axucT TBapUH BiJl KOPCTOKOTO MOBOKEHHS», €BPOMNEHChKOT KOHBEHIIIT PO
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3aXuCT XpebeTHux TBapuH, a Takok Guide for the Care and Use of Laboratory
Animals (8" edition). ITicig 3aKkiHYEHHS €KCIEPUMEHTY TBAapDUH BHUBOIMIN i3
JOCIIKEHHSI TYMaHHUM METOJIOM 3a YMOBH HAHECEHHS] MIHIMAJIbHUX (DI3UYHUX Ta
NICUXOJIOTTYHUX CTPAXKIAAHb.

TBapuHam BUCTpUTANM JUISSHKU IIKIPU Ha CIOHHI po3MipoM 2X3 cM Ta
HAHOCWJIM PO3IUIABIICHI CYMO3UTOpli Oe3mocepelHb0 Ha WIKIPy, MICIAS YOTO
GbiKCylOBaIM MapJjieBOIO TMOB’si3kor0 1 3anumanu Ha 4 rtoxa. Jlami Bemocs
CIIOCTEPEKEHHSI Ha HAsBHICTb €PUTEMHU Ta €AeMH HamnpoTsasi 12, 24, 48, 72 ronuH
micias 3HATTS ToB’si3ku. [IpoBomumnacst orodikcariiss pe3ynabTaTiB MOCIHTIHKEHHS.
Koxna nociigna rpyna mictuiia 6 TBapuH.

Cnocrepexxenns 0ynu 3adikcoBani Ha ¢poTorpadisx (puc. 4.3).
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A — Mypyak 3 IUITHKOIO IIKIPH, b — ninsHKa mkipu Myp4aka micis
110 3 00po0IeHa po3pOOICHUM MEAUYHUM BUIIPOOYBaHHS PO3pOOIEHOT0 MEAUYHOTO
BUPOOOM BUPOOY

B — xoHTpONIBHUI Myp4YaK

0€e3 BUKOPHUCTaHHS MEAMYHOTO BUPOOY

Puc. 4.3. Pesynbratu 1OCTIHKEHHS CEHCUO1TI3I0Y01 Ta
HIKIPHOTIOIPA3HIOI0YO] [Tii BUPOOY

CrioctepexeHHs 3a 10CHITHUMU TBApUHAMHU [T0KA3aJ10, 1110 MEAUYHUN BUPIO
HE CIIPUYMHSE JKOAHOTO TOPA3HEHHS Ha MIKIp1 1 € O€3MeUHUM 7151 BAKOPUCTAHHS Y

00paHiii KOHIIEHTpAIIii.
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4.2. KiiniyHe OLIHIOBAHHS MeIUYHOr0 BHPOOY y (popMi peKTAJIbHHX

CYIO3UTOPIIB

Jns Toro, mo6 BIAMOBIAATH KpUTEPiAM TEXHIYHOTO perjiiaMeHTy IIoJ0
MenuuHux BUpoOiB [22] Ta Regulation (EU) 2017/745 [20], meauuHi BUpOOU
MOBUHHI PO3pOOJIATUCS Ta BUTOTOBISATHUCA B TakuWi cmocib, mob y pasi ix
3aCTOCYBaHHS 3a MPU3HAYCHHSIM Yy BIAMNOBIAHMX yMOBaX BOHU HE CHPUYMHSIIA
BUHUKHEHHS PU3UKY JIJIsl KJIIHIYHOTO CTaHy a0 OE3MeKH CIOKUBAdiB, a TAKOX IS
30pOB’sl 1 Oe3MeKH KOPHCTyBadiB abo i1HIMHMX 0ci0, 3a YMOBH, IO Oyab-sKi
NOTEHIIIHI PU3MKHU, $KI MOXYThb OYyTHM TMOB’A3aHl 13 3aCTOCYBAaHHSIM TaKHX
MEIUYHUX BUPOOIB 3a iX NPU3HAYCHHSM, € JOIMYCTUMUMU MOPIBHIHO 3 KOPUCHOKO
JUEI0 NIl CIIOXKUBAYIB 1 MOEIHYIOTHCS 3 BUCOKHMM PIBHEM 3aXHUCTy 3[I0pOB’S Ta
0e3neku, MOTPiIOHO MIATBEPKEHHS BIAMOBIIHOCTI MEIWYHOrO BHUPOOYy BHMOIram
MIOJI0 XapaKTePUCTUK Ta EKCIUTyaTallliHUX IMOKA3HUKIB, 32 HOPMAJIbHUX YMOB
BUKOPHUCTAHHS IIbOTO MEIMYHOTO BUPOOY, a TAKOXK OI[IHIOBAHHS MOOIYHUX €(EeKTIB
1 IPUIHATHOCTI CHIBBIJHOLICHHS KOPUCTI/PU3UKIB, SIKI TOBUHHI TPYHTYBaTUCS Ha
KJIIHIYHUAX JTaHUX.

O1uiHIOBaHHS KJIIHIYHUX JaHUX (Jaji - KJI1HIYHE OLIHIOBaHHS) TPOBOAUTHLCS
3a BU3HAUEHOIO 1 METOJIOJIOTIYHO OOIPYHTOBAHOIO MPOIIEAYPOIO, IO IPYHTYETHCSA
Ha!

1) omiHIl Cy4aCHHMX HAYKOBHUX JaHUX IIOAO O€3MeKH, eKCIUTyaTal[iiHUX
MOKA3HHKIB, KOHCTPYKIIMHUX XapaKTEPUCTUK 1 3aCTOCYBAHHS MEJIMYHOTO BUPOOY
3a MPU3HAYEHHSM, SKIIIO:

MO>KJIMBO IPOJEMOHCTPYBATH €KBIBAJIEHTHICTh MEAMYHOTO BUPOOY 1HILIOMY
MEJIMYHOMY BUPOOY, 710 SIKOT'O BITHOCSATHCS TaKi JIaHi;

JlaHl JIEMOHCTPYIOTh BIJIMOBIAHICTh MEAMYHOTO BUPOOY BIAMOBIIHUM
BCTAHOBJICHUM BHUMOTaM TEeXHIYHOTO perjiaMeHTy MO0 MEINYHUX BUPOOIB;

2) OLIHIN Pe3yabTaTIB BCIX KIIHIYHUX JTOCTIIKCHB;

3) ouinui 00’ €AHAHUX KITIHIYHUX JaHUX, 3a3Ha4eHuX y 11 2.
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AHai3 nitepaTypHUX JaHUX TIPOBOJIUBCS JJIsl OIIHKH JITEPATyPHUX JTaHUX
1 hopMyBaHHIO 10Ka30BOi Oa3H MO BITHOUIEHHIO PIBHIB KJIIHIYHOI PE3yJIbTaTUBHOCTI
Ta O0€3MeKu MEAUYHOTO BHUPOOY y (pOopMi peKTaabHUX CYMO3UTOPIiB MiJ YMOBHOIO
Ha3Boto «IIpaBeHop».

Jnst omiHKM KIHIYHOI €(EeKTUBHOCTI Ta OE3MEeKU BUKOPUCTAHO OIJISIA
JiTeparypu Ha ocHOBI 6a3 qanux PubMed, MEDLINE, Web of Science Ta Scopus.

Kputnunuit anamiz miTepaTypHUX JaHUX MPOBOJMBCS JUISl  OIIHKH
JIOCTaTHOCTI JIITEPaTYpHUX JaHHUX 1 (OPMYBaHHIO JOKA30BO1 0a3H MO BiAHOIIECHHIO
PIBHIB KJIHIYHOI pe3yJbTaTUBHOCTI Ta O€3MeKH MeTUYHOro BUPOOY y dopmi

PEKTaJIbHUX CYIIO3UTOPIIB.

4.2.1. Oninka KJIIHIYHOI e(eKTHBHOCTI (GiTOKOMIO3UILII MeIMYHOTO
BUPOOY y (pOpMi peKTAJIBLHUX CYIIO3UTOPIIB

Menuunuii BupiO y (opmi peKTalIbHUX CYMO3UTOPIiB MPOMOHYETHCS [0
3aCTOCYBAHHS SK TIT€HIYHO-MPOMUIAKTUYHUN 3aCi0 MpU: XPOHIYHOMY MPOCTATHUTI
pi3HOrO TreHe3y; id NpO(QITaKTUKA PO3BUTKY Ta 3aroCTPEHHS XPOHIYHOTO
MPOCTATUTY MPHU HASBHOCTI (PAaKTOPIB PU3UKY (MaJIIHHS, 3JTOBKHUBAHHS QJIKOTOJIEM,
CTpec, TINOAMHAaMIs, HEperyyspHe 1 Oe3fagHe cTareBe XKUTTS, IH(EeKuUii, 10
NEPEeNaloThCsl CTAaTEBUM IUIAXOM, 1 XPOHIYHI 3aXBOPIOBAHHS IHIIKUX OpPTraHiB B
aHaMHe3l, Bik ctapiie 40 pokiB); 10OpOsSKiCHIH rinepruiasii mepeaMixypoBoi 3a103H,
YCKJIaJIHEHb MICHS oOmepaliii Ha NepeAMIXypOBil  3a1031, BIKOBUX MOPYIICHb
byHK1IT mepeamixypoBoi 3a103u [222].

@DyHKIIOHAJIbHI BJIACTUBOCTI KOMOIHAILli €KCTPAKTIB MalbMU KapJIHMKOBOI,
KOPEHIB JIIOOMCTKY JIIKAPChKOTO Ta KBITIB KaJEHAYJIH JIKapChbKoi 0OyMOBIIEHI
KUPHUMHU KUCIOTaMHM, 110 BXOAATH 10 HOro CKiaay Ta iX MOXiAHUMH (KapiIuKOBa
najgpMa), epipHumMu omisiMu, GiiaBoHoiTaMu (JTIOOUCTOK, KajieH1yna), peHoIbHuMU
KHUCIIOTaMu, TaiilaMu, TIPKOTOIO (JTFOOMCTOK).

MexaHi3M TpoTH3amajJbHOI Ta AHTUEKCYAaTUBHOI J1i  KoMOiHAIls
€KCTPaKTIB MaJbMU KapJIMKOBOI, KOPEHIB JIFOOMCTKY JIKapChKOrO Ta KBITIB

KaJleHyJIM JIIKapChKOi OOyMOBJIEHHI 1HTIOyBaHHSAM CHUHTE3y MPOCTArJIaHINHIB
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KUPHOKHUCIOTHOIO (PPaKIIIEr0 eKCTPAKTY AT KApIUKOBOI MajJbMH, 0 MPU3BOIUTH
JI0 3MEHIIECHHS MPOHUKHOCTI CTIHOK CYJIWH Ta HAaOpsKYy TKaHWH NEpeaMiXypoOBOi
3an03u. KpiM Toro, npotu3anajibHi BIaCTUBOCTI 00YMOBIIEHI (JJIOBOHOIAAMH KBITIiB
KJICHIYJIM 3a paxyHOK IIOKpAIllEHHs emiTesi3amlii Ta IiJBUIICHHS MICIIEBUX
3aXMCHUX MeXaH13MiB [223].

AHTUMIKpOOHa (y TOMY 4YHCII AHTHUTPUOKOBA Ta MPOTUBIPYyCHA) Jis
npenapaty oOyMoBlieHa eipHUMHU OISIMU JIFOOMCTKA Ta KajdeHAyau. EdipHi omii
PYVHYIOTh LMTOIIA3MATHYHY MeMOpaHy OakTepiii Ta 3MEHIIYIOTh aKTHUBHICTH
aepoOHOr0 JWXaHHS, IO TMPU3BOAWTH [0 3MEHIICHHS BUIUICHHS EHeprii,
HEOOXITHOI JJI1 CHUHTE3y pI3HUX OpraHiyHux croayk. Ed@ipHi omii Takox
pPO3IIMPIOIOTh CYOUHH, IO 30UTblIye iXHE KpoBomocTauaHHsi. DraBoHOIAH
KaJICHIYJIU JIIKApChKO1 37aTHI 3B'3yBaTHCA 3 OUIKaMU KIITHHHOI CTIHKH Ta
pyHHYBaTH KIITUHHI MEMOpaHU OaKTepii.

[lepeBaroro 3actocyBaHHs KOMOIHAIl E€KCTPAKTIB MaJIbMHU KapJIUKOBOI,
KOpPEHIB JIFOOMCTKY JIIKAPCHKOTO Ta KBITIB KaJCHAYJU JIKAPCbKOI € TaKOoX
MO€THAHHS TPOTUMIKPOOHOTO Ta MPOTU3ANATBHOTO €EeKTiB, 0COOIUBO LIIHHUM MpPU
XPOHIYHMX Tpolecax y crareBid cdepi domnoikiB. Kpim TOro, BuaijaeHHS
cysib(aTOBAaHUX OPraHIYHMX KHUCJIOT Ta iX TJIOKYPOHIJOBaHUX METAOOJITIB, fKI
Ccynb(haTUPYTHCS, 13 CEUCH0 MPHU3BOAMWTH J0 3MIHHM ii KHCIOTHOCTI, IO MPOTH/IIE
3pOoCTaHHIO OakTepi [224, 225, 226, 227].

CriazmomiTHaHu (aHTUXOJTIHEPTIYHUN) eeKT 3yMOBIICHUN (DITABOHOTTHOIO
CcKJ1a/10B010. Moro Takox 3aGesmnedyroTh (Gramian mobucTka: 6yTmiaendTaniy Ta
miractuiif. Jeski Gpraniiu eKcTpakTy KOpeHiB JI0OMCTKA J1KapChKOro (HampuKiai,
CE/IaHOI]l, CEHKIyHOJIT) BUSBIIAIOTh AHTUOKCUIAHTHUN €(DEKT, CIIPUSIIOTH 3aXUCTY
OpraHiB BiJl OIIKOKEHHS BITbHUMH paJIuKaIaMHu.

AHTHaHJAPOTEHHA 15 TOCTIIHKYBAaHUX CYTIO3UTOPIiB 00yMOBJIEHA 3aTHICTIO
CKJIQJIOBUX EKCTPAKTy KapJIMKOBOI MajlbMU MPUTHIYYBATH aKTHUBHICTH KIIFOUOBHX
(dbepMEeHTIB, 110 BIAITPAIOTh BAXKJIUBY POJIb Y MATOT€HE31 JOOPOSKICHOT rinepriiasii

nepeIMixXypoBoi 3aio3u [228].
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AHTHTOKCHUYHA, TIIMOCEHCHOTI3yoUa, aHTUMITOTHYHA, aHTHUMYyTareHHa Ta
penapatuBHa [ €KCTPaKTy KBITOK KaJe€HJyJu JIKapchbkoi 3abe3nedye
OPTaHOTPONHUYN BIUIMB Ha TMEPEAMIXypOBY 3aj03y, a TaK0X BHUKJIUKAE

IPOCTATONPOTEKTOPHUH €(DEKT Ta CTUMYJISLIIIO M'SI30BOT0 TOHYCY CEYOBOT'0 MIXYpa.

4.2.1.1. OuiHka KJIiHIYHOI e()eKTHUBHOCTI €KCTPAKTY ATl KAPJIMKOBOI
najasmu (Saw palmetto)

Saw palmetto € yHikanbHUM (ITOTEPANEBTUYHUM areHTOM, €(EKTUBHICTh
SKOTO OyJia mepeBipeHa y 6ararbox JOCIIKEHHIX 3 BUKOPUCTAaHHSM ITperapaTiB Ha
HOTro OCHOBI MaIfieHTaMu 3 JOOPOSKICHOIO TiMepIulia3i€lo MepeIMiXypoBoi 3a103u
(AI'TI3) Ta XpOHIYHUM HPOCTATUTOM.

Haii0inpmumii MeTa aHaji3, o CTOCyeThes Saw palmetto, onmy0OIIKOBaHUM Ha
ChOTOJIHI, TIOKa3aB, IO BUKOPHUCTAaHHS I[bOTO areHTa JOCTOBIPHO MOKpAIy€e
CUMIITOMH CEUOBUITYCKAHHS Ta IIJIBUIIYE IIBHAKICTh CEYOBHUITYCKaHHS B
cepeaaromMy Ha 1,93 mi/c mopiBHsHO 3 TuIane6o [229].

BceranoBneno, mo ekcrpakT Saw palmetto, 1 ¢iHacTepua 3HIKYBaIU
CUMIITOMH aJIEHOMH MpocTaTh 3a MDKHApOJHOI IIKAJIOK CUMIITOMIB XBOPOO
npoctatu (International Prostate Symptom Score (IPSS)) [15], mokparryBanu siKicTb
KUTTS 1 MIJBHUINYBAIM IKOBY MIBUAKICTH CEUOBHITYCKAHHS €KBIBAJEHTHO OJIMH
onHoMy. OJlHaK TMallleHTH, L0 MNpUAMaOTh Serenoa repens Bia3HAYaIIU
noKpauieHHst J10io Ta moTeHuii. JlochaipkeHHs MNPOAEMOHCTPYBAIU, IO Saw
palmetto Ta Tamcyno3uH (anbda-aapeHoOI0KaTOp) OAHAKOBO TOKparryBanu [PSS
Ta M1KOBY HIBUKICTD CEYOBUITYCKAHHS pu
12-Mica4HIi Tepamii CUMOTOMIB HMXKHIX CTaTeBUX HUIAXIB y nauieHtis 3 JI'TI3.
O06uBa KOMIIOHEHTH J10Ope MEPEHOCWIHCS, OJTHAK Y TPYIl TaMCYJIO3UHY JTOCUTh
4acTo 3yCTplYaJIUCs MOPYILIEHHS eaKyJsuii [8].

Bracnigok Toro, mo diroreparis MoB's3aHa 3 MIHIMAJIBHOI KiJIBKICTIO
noOiyHuX edekTiB, ii ponb y mnpodinaktuili nporpecyBanus [I'TI3 perenbHO
BHBYajacs. B ocTaHHbOMY IPOCIEKTUBHOMY JOCIIIPKEHH] 3a y4acTIO YOJIOBIKIB 13

MOMIPHUMH CHUMIITOMaMU OOCTpykKiii cedoBoro wmixypa (IPSS<8) excrpakr
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Saw palmetto BusSBUB 0aratooOilsII0Yl pe3yJdbTaTH NPOTATOM 24 MICIYHOTO
nepiony. ITopiBHSHO 3 KOHTPOJIBHOIO I'PYIOI0 PIBEHb KIIIHIYHOTO MPOTrpecyBaHHs
(Ma€eThCsl HA yBa3i MPOTPECYBaHHS CUMIITOMIB Ta/ab0 BUITAJIKH TOCTPOi 3aTPUMKH
ceui (I'3M)), OyB 3HAYHO HIKYMM HAMpPUKIHIN JTocuikeHHd (16% mopiBHAHO 3
22%, p=0,03). JoctoBipHe nokpamieHHs IPSS, skocTi )KUTTS Ta MIKOBOI IIBUIKOCTI
CEUYOBHITYCKaHHS TaKOXX OyJIM TPOJAEMOHCTPOBAHI y TpYyIi, SKa OTPUMYE
Saw palmetto.

Jlexiibka Cy4YacHUX JOCHTI/DKCHb TMIOKa3ad aHTUNPONi(PEpaTuBHY Ta
MPOAINONTO3HY JII0 EKCTPAKTIB KapJIMKOBOI TaldbMH, IO TICHO TOB'sI3aHI 3
npotu3anaibHoro BignoBigmo kimituH JI'TI3.  I[nTepneiikiH-omocepenkoBaHe
3poctanHs kimituH JI'TI3, sk BUSABHUIIOCS, 3MIHIOETHCS MMIJ JI€0 €KCTPAKTy Saw
palmetto [230, 231].

3anabHHIA TPOIEC MOKE TIOPYITYBAaTH TOHKHI OallaHC Mi>K 3POCTaHHSM Ta
3aru0esio KIITHH, 0 MOCHIIOE Mpoidepaliiro Ta 3MeHIrye anonto3. OgHak B
eKCIIEpUMEHTAX in Vvitro OyJ0 BCTAaHOBJIEHO MEPEXpecHe BUPIBHIOBAHHS BCIX LUX
IPOLIECIB MMiJI JIEF0 €KCTPAKTY, IO JTOCIIIKYBaBCs. TakoX MIKpOMaTpUYHUN aHAI3
MOKa3aB PEryJdiil0o MHOXKUHHMX MeTaionpoTeiniB y kmituHax JI'TI3, Ha sxi
BIUIMBaB €KCTpakT Saw palmetto. lle € BaxIMBUM BIJKPUTTSIM, OCKUIbKU
BBAKAETHCS, 110 METAIOMPOTETHH TOB'S3aHI 3 PEryJsIicl0 0ararbox KIITUHHHX
MpoIIeCiB, 10 BKJIIOYAKOTh EKCIPECir0 TeHIB, aromnTo3, mnpojidepaiito,
mudepeHItitoBaHHs Ta 3anaieHHs [232].

Binomuii aHTHaHAPOTEHHUN MEXaHI3M il eKCTPaKTy IUIOAIB KapJIMKOBOI
NajTbMH 32 PAaXyHOK TMPHUTHIYCHHS So-peAyKTa3d 3 TMOMAIBIIUM 3HUKCHHIM
OPOAYKII AUTiIAPOTECTOCTEPOHY, IO MPHU3BOAMTH IO 3HIDKEHHS mpoiideparrii
KJIITUH alliHYCIB MepeIMiXypoBoi 3aso3u [233].

AMEpUKaHChKI JOCHIIHUKHA JOBEIH, IO EKCTPAKT IUIOAIB KapJIUKOBOI
najbMHU Ma€ CTIMKUN TepanmeBTHYHHN €(peKT 00 CHUMITOMIB HUYKHIX CTATEBHX

nuisixiB pu XI1 npu TpuBaoMmy 6e3nepepBHOMY 3acTOCyBaHHI [234].
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PesynpraTtn Metaananizy 12 gociimpkeHb Moka3ajiu, 1Mo Ha (oHI mpuiiomy
€KCTPaKTYy IJI0/IIB KapJIMKOBOI aJIbMU PIBEHb HIKTYPil 3HU3UBCS Ha 25% MOPIBHSAHO
3 mane6o [235].

ExcTpakT mioaiB kapiaukoBoi majgbMu (1HIIA Ha3Ba MajibMa cabajb) Mae
BUPAXEHUN AHTUOKCHUJAHTHUN €(EeKT 3a paxyHOK NMPUTHIYEHHS €KCIpecii TeHiB
mpo3anaJbHUX IUTOKIHIB, (akrtopa Hekposy myxiuau (TNF-a), iHTepnenkiHiB
(IL-1B Ta IL-6) ta daktopiB pocrty: ¢iopodnactie (FGF) Ta enmotenito) [236].
Takoxx aBTOpu 3adiKCyBaidM, IO AaHTUOKCHAAHTHI BIIACTUBOCTI EKCTPAKTY
MOCHITIOIOTHCA 32 PAXYHOK MPOTH3ANaIbHOI Mii, OCKIILKY BiH 37aTHUI 1HT10yBaTH
MPOAYKI[IF0 META0OJIITIB S-JIIMOOKCUTeHA3U Ta JIEUKOTpieHIB [236].

CydacHl JOCHIKEHHSI JE€MOHCTPYIOTh, 110 €KCTPAKT IUIOJIB KapJIMKOBOI
najabMu (MajgabMU cabayib) MICTUTh YHIKAJIbHUNM KOMILJIEKC dKUPHUX KUCIIOT, 3aTHUX
HNIATPUMYBAaTH Ta CTUMYJIOBATH YOJIOBIUY PENpPOAYKTHBHY cucTemy (Tabiu. 4.2)

[233,237,238].
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Tabnuusg 4.2
BwMmicT piToCcTeprHIB 1 )KUPHUX KUCIOT B €KCTPAKTI TUIOJIB KapJIUKOBOI
najgbMHu
Hassa Bun sxupHoi Mexanizm aii
KOMITOHEHTY KHUCJIOTH
Kanpunosa Hacuuena AHTHOKCUJJAaHTHA Ta IpoTHU3anaibHa
KHCJIOTA KUpHA AKTHUBHICTh; NPUTHIYY€E MPOAYKIIK AKTHUBHHUX
KHCIIOTa dbopM KHCHIO 1 paauKala OKCHAY a3oTy,
TPAHCKPUMIIAHY aAKTUBHICTb SIEPHOTO
(dakTopa (NF-xB) 1 aKTUBHOCTI
nukiaookcureHasu (COX-2), a Takox 3amooirae
eKCIIpecii FeHIB XeMOTAKCUCY MOHOIIUTIB
JlaypunoBa Hacunuena AHTHOKCUJIAaHTHUM 1 MpoTU3anaibHUNi e]eKT,
KHCJIOTa KUpHA 3matHICTh purHivyBaTu pepment COX-2
KHCIIOTH
Kanpuiiosa Hacuuena Bosonie aHTHOKCHIAaHTHOIO [i€10, a TaKOX
KHUCJIOTA KUpHA MpUTHIYYE BUPOOICHHS XeMOKiHy [L-8
KHCJIOTa
Jlinonena Henacuueni | AHTUOKCUJAHTHA  aKTUBHICTB: 3MEHIIIY€
KHCJIOTA KUPHI ekcrpecito reHiB ¢pakropa NF-kB 1 BupoOieHHs
KHCIIOTH INOS, BUIBHMX paJMKaliB; MpOTU3ANaAIbHA
aKTUBHICTB — npurHiuye dpepment COX-2
MipuctuHoBa | Hacuueni [ToryxHumn MOTJIMHAY OKCHUY asory,
KHCIIOTa KUPHI CYNEpPOKCUTy, TIIPOKCHIY Ta TMEPOKCUIY
KHUCJIOTH JIITAIB
[TanemiTiHOBa | Hacuueni [Ipuraiaye  BHpPOOJICHHS  MPO3aNajIbHOTO
KHCJIOTA KUPHI uuTokiny TNF-a
KHCIIOTH
Oneinosa Henacuueni | IloryxHuit AHTUOKCHUJAHT, 3IaTHUI
KHCJIOTA KUPHI MPUTHIYYBAaTH AaKTUBALIK TPAaHCKPUILIIHOTO
KUCJIOTH ¢daktopa NF-«xB 1 BupoOiieHHS BUIBHUX
paaMKaiiB 1 aAKTUBHUX (POPM KHUCHIO; TAKOK MAE
OpoTU3analibHy 110,  OCKUIBKH  3HUXKYE
excrpecito COX-2 1 npocrarnanaufiB E-2
B-cutoctepun | diTocTepuH | AHTHOKCHJIAHT: 1 IBUIITY € AKTUBHICTh
bepmeHTiB CYNEPOKCHIIUCMYTa3! Ta
[JIyTaTIOHIEPOKCHUIa3U
Y KIHIYHOMY  JOCHIJUKEHHI, TPUCBSIYEHOMY  BHUBYEHHIO  POJIi

¢diToTepaneBTUYHUX 3acO0IB y JIKyBaHHI XBOPHUX Ha XPOHIYHY XBOpPOOY HHUPOK

(n=56), ekctpakt Saw Palmetto BUKOPUCTOBYBABCA MPOTITOM 8§ TIIKHIB TICII

OCHOBHOT'O Kypcy aHTHOakTepiaiabHOi Tepamii. B pe3ynbTaTi B OCHOBHIiN TpyIli
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CIIOCTEPEKEHHS aBTOPH 3adiKCyBaIU TIOCTOBIPHE 3HIKEHHSI OOJIBLOBOTO CHHIPOMY
Ta MOKPAILEHHS IKOCT1 CEUOBHUITYCKaHHs [239].

Excrpaktu KapiuKOBOI MaqbMU YUHSATH CIA3MOJITUYHY [0 HAa TIAAKY
Myckynarypy. Crnodarky O0yJio MmokasaHo, 10 TIaAKl M’ s34 IIypiB NPUTHIYYIOTHCS
nig Jiero ekctpakry Saw Palmetto yepe3 1HT1OyBaHHS NPUIUIMBY 10HIB KaJbIIO.
[Ti3Hime mociimKeHHs MoKa3alo, o eKCTpakT Saw Palmetto mocTiiiHO 1HTI0YIO€
ol-ampeHepriydi BJaCTUBOCTI PEUENTOPIB JIOJUHU B in Vitro NOCIIKEHHIX. Un €
el eeKT KITHIYHO 3HAYYIINM, TIOKH HEBioMO [237].

Takox iCHye JOCHIDKEHHS, IO JOBOJUTH BIUIUB EKCTPAKTY ILIOAIB
KapJIMKOBOI MajJbMU Ha 3HMKEHHS mpojidepanii KIITHH NepeaAMIXypoBOi 3ao3H,
IO J03BOJISIE BUKOPUCTOBYBAaTH IeM (DITOKOMIOHEHT SIK A NpOQiTaKTUKA
PO3BUTKY A00pOsKICHOT rimepruiasii nepeamixyponoi 3anosu (AI'TI3) y momoaux
YOJIOBIKIB 3 MPOCTATUTOM, TaK 1 JJi JIIKYBaHHS CHUMIITOMIB HM)KHIX CTaTE€BHX
nuiaxiB npu AI'TI3, mo po3Bunymnacs, 1 XII y 40JI0BiKIB CEpeIHBOTO Ta JITHHOTO
BiKy [240].

VY noaBiiHOMY CHINOMY HOPIBHSUIBHOMY JOCHIKEHHI 542 4YOJIOBIKM 3
cumrroMamu J(I'TI3 Oynu BUMaAKOBUM YHWHOM PO3MOJUICHI Ha HpuiioM abo o-
0JI0KaToOpa TaMCYJI03UHY, EKCTPakT Saw Palmetto npotsarom 1 poky. O6uaBi rpynu
MPOJIEMOHCTPYBAJIM  1ICHTUYHI PIBHI TOKpAIICHHS CHUMOTOMIB. Y MIATpyIIi
namieHTiB 3 HahBax4dorw JI'TI3 y mboMy mociipKeHHI eKCTpakT Saw Palmetto
(aKTUYHO CTATUCTHUYHO 3HAYHO TMEPEBEPIIyBaB TAMCYJIO3WH IOJO MOJETIICHHS
cuMmnTomiB. JlonaBaHHs €KCTPAKTY IJIOMAIB MAIBMU JI0 TAMCYJIO3UHY HE BUKJIMKAIIO
3MiH y NMOOIYHUX edeKTax. 6-MicsuHe MOJBIHE ciiine BUMPOOYBaHHSA €KCTPAKTY
Saw Palmetto 3a ydactio 60 4OJIOBIKIB BHUSIBUJIO PE3YJbTaTH, AYXKE CXOXKI Ha
pe3yiabTaTH MOMEpPEHIX ABOX AOCTIIHKEHb, X04a BOHO TAKOX MPOJEMOHCTPYBAJIO
€KBIBaJICHTHE MOKPAILEHH MaKCUMaJIbHOI IIBUJIKOCTI MOTOKY MK rpynamu [241].

Ha nymxy De Monte C. Ta iH. [239] ekcTpakT IJI0/1iB KapJIUKOBOI MATbMU
IHAYKY€ anonTo3, npurHiuye cekpeito IL-12, MOHOIIUTApHOTO XEMOTAKCUYHOTO
nporeiny (MCP-1) 1, Sk HaciiI0K, BUKJIMKA€e 3HM>KEHHS 3alajibHOI peakuli npu

XpOHIYHOMY TMPOCTATUTI. ABTOpPU TMEPEKOHaHl, MO cepel (ITOTEpaneBTUIHUX
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3aco0iB, 110 BUKOPUCTOBYIOTHCA MPHU JIIKYBaHHI 3aXBOPIOBaHb MEPEAMIXYPOBOi
3a71034, O10aKTHBHI PEYOBMHHU, BUTATHYTI 3 ILUIOMAIB aMEPUKAHCHKOI KApIMKOBOT
najgbMH, € HAWOUIBII TOMMPEHUMHU 3aBASKA iXHIK Oe3merti, mpodiiaro
NEPEHOCUMOCTI Ta KJIIHIYHUM IepeBaraM. ExcTpakT nanbmu cabajib Ma€ HU3BKY
ITUTOTOKCUYHICTh IIOAO0 HOPMAJIBHHUX KIITHH, CIPUYHMHSIE 3HWKCHHS KIITHHHOTO
pocTy npH J10303aexkHOMY edekTi [239].

Kinpka KIIHIYHUX JOCTIIKEHb IMOKa3ylTh, IO €KCTpakT Saw Palmetto
MO’K€ MAaTH KJIIHIYHY KOPUCTh IPHU XPOHIYHOMY MPOCTATHUTI 200 TazoBoMy Ooutro. B
OJTHOMY TIOJBIHHOMY CIINOMY PaHIOMI30BaHOMY JOCJI/IPKEHHI TOPIBHIOBAIU
MOHOTEpAIi eKCTpakToM Saw Palmetto B TOPIBHAHHI 3 JTIKyBaHHAM KOMOIHAIIIEIO
excTpakty Saw Palmetto, ceneHy Ta JIIKOMNIHY Yy YOJIOBIKIB 13 HeOakTepialbHUM
XpOHIYHMM Ta30BUM OosieM. Uepe3 8 TIWKHIB y JBOX TPyl CHOCTEpIraaocs
€KBIBAJICHTHE MOKPALIEHHS CHUMIITOMIB, TOAl SIK JIMIIE KOMOIHOBaHUN MPOIYKT
3HIKyBaB piBeHb [ICA Ta neitkoruTiB y ceui [242, 235].

B onHOMy nocmigkeHHI BUKOPUCTOBYBajlacs KOMOIHAIS €KCTPaKTy Saw
Palmetto 160 mr, exctpakty kopens Urtica dioica 120 wmr, kBepuertuny 100 mr i
Kypkyminy 200 Mr oguH pa3 Ha 100y 3 aHTHOI0THKOM MpydaokcanmHoM 600 mr
OJIMH pa3 Ha 100y y YOJIOBIKIB 3 OakTepianbHUM mpoctatutoM. OaHa 4yeTBepTa 3
143 cyG’exTiB AOCHIIKEHHS Oyl BUNAAKOBUM UYMHOM PO3IMOIUICHI HA MPUHOM
okpeMo Tmnpydaokcanuny. JlikyBanus TpuBago 14 pguiB. Uepe3 Micslp Micis
JIKyBaHHS TAlli€eHTH B KOMOIHOBaHIM Tpymi Maimud 3HA4YHO OLIbIle IIAaHCIB
(88% mpotu 27%) Oyt O6e3 cUMOTOMIB, HDK y TpyIl, sSKa MpuiiMana JWIIe
antuOioTuku. Ilonmanmbini paHAOMI30BaHI JOCHIIKEHHS MIITBEPKYIOTh, IO
BUKOPUCTAaHHS €KCTpakTy Saw Palmetto sx y BUIIsAl MOHOTepanii Tak 1 B
MOEHAHHI 3 CEJICHOM, JIIKOMIHOM, OpoMenaiHOM 1 MeTWICYJb(poHIIMeTaHOM abo
apOyTuHoM 1 Lactobacillus sporogenes miaBuilytoTh €¢eKTUBHICTh aHTUOIO0THKIB Y

MAII€HTIB 3 XPOHIYHUM MPOCTATUTOM [243].
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4.2.1.2. Ouinka KJIiHiYHOI e()eKTUBHOCTi €eKCTPAKTY KOPiHHS JIIO0OUCTKA
Jikapcbkoro (Levisticum officinale)

[Tix gac mochimKeHHs KINHIYHOI Ai1 eipHOi 0TIl TF0OUCTKY, OyJI0 BUSBICHO
AHTUMIKPOOHUH Ta MPOTUTPUOKOBUHN e(PEKTH, a TAKOK CEYOTIHHY JIIF0 Ta 3/IaTHICTh
ycyBatu MeTeopusM. ['ojoBHa ckianoBa e€dipHOi Ol — JITacTUJIJ — BUSBIISIE
cnasMoJliTHUHy mgito. Jlesaki dramian (Hanmpukiag, CeJaHOMid, CEHKIyHOJII])
BUSIBJISIIOTh QHTUOKCUIAHTHUN e€PeKT Ta e(eKT raapbMyBaHHS HUKIOOKCUTEHA3U
[244].

byno BUSBIEHO TNPOTUITYXJIMHHY AaKTHUBHICTh KOPEHIB TpaBH JIOOMCTKA
nikapcbkoro (Levisticum officinale). 110 pociuHy BUKOPUCTOBYBAIU MPOTITOM
0araTbOX CTOJIITH y HApOJHIM MEOWLMHI, Yy 3B'SI3Ky 3 1ii BITPOrOHHUMH,
CHAa3MOJIITHYHUMU Ta J1yPETUYHUMU BJIACTUBOCTAMU [243].

AHTHOaKTepialibHa aKTUBHICTD L. officinale noB's3aHa 3 mosianeTuieHaMH,
0 BXOJATH JO CKJIaay eKCTpakry, TakuxX, sk 3(R)"dbamkapunon 1 3(R) 8(S)
dapkangion. [lomianerwienn (aakapuHOJIOBOIO THUIY JIEMOHCTPYIOTH Oararo
IIKaBUX OI0JIOTIYHO AaKTUBHUX BJIACTUBOCTEH, BKIIIOYAIOYM MPOTU3ANAIbHI,
aHTHOAKTepiaIbHI, aHTHArPETaHTHI, IIMTOTOKCUYHI Ta MPOTUNYXJIUHHI. € 1aHi, 110
32 IUTOTOKCHUYHY AaKTUBHICTh BIJANOBIIAIOTH HE (ajJKapuHOIM, a IHIIUN
KOMITOHEHT — TepmiHia [244].

Exctpakt mrobuctky mikapcekoro (L. officinale) mnposiBisie BUCOKI
aHTUOaKTepiaibHI Ta IPOTUTPUOKOBI BIACTUBOCTI B Alana3oHi KonmeHTpaii 0,015-
0,030%. MoskHa 3a3HaYUTH, 110 AHTUMIKPOOHI BIIACTUBOCTI €KCTPAKTY JTIOOUCTKY
JKapChbKOT0 3yMOBJICHI BUCOKUM BMicTOM B-denanapeny (RT = 6,536, 22,39%), a-
teprinuianeraty (RT=14,859, 30,99%) ta (Z)-niryctininy (RT = 23,942, 11,19 %).
Buiiesragani crojayku BUSBIISIIOTh BUPAXKEHI aHTUMIKPOOHI BIACTUBOCTI 3aBISIKU
MexaHi13MaM, SIK1 BKII0Ya0Th: pyHHYBaHHS KJIITUHHOT CTIHKH Ta LIUTOIJIA3MATHYHO1
MeMOpaHH, 3MEHIIICHHs IUTOTUIA3MU HABKOJIO Si7pa, OPYIICHHS JMiIHOT Ppakirii
1a3MaTUYHOT MEMOpPaHH, 10 NPU3BOAUTH A0 3MIHU ii MPOHUKHOCTI T4 BUTOKY

BHYTPIIIHbOKIITHHHOT'O BMICTY.
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BunpoOyBanHs in vitro TOKa3ajau, IO MiHIMalIbHI OaKTEpHIUIHI Ta
GyHriIMAHI KOHLUEHTpauli ofii, BUAIeHoi 3 Levisticum officinale mono Bacillus
subtilis, Pseudomonas fluorescens, Xanthomonas campestris, Erwinia amylovora,
Erwinia. carotovora ta Candida utilis, nocuts Hu3bKi 0,015-0,03 %, 1110 CBIIYUTH
PO HOTO BUCOKY aHTUOAKTEpialbHy Ta IPOTUTPUOKOBY aKTUBHICTH [245].

Binomo, mo xjoporeHoBa, kaBoBa Ta (epysioBa KHUCIOTH, BUAUICHI 3
Levisticum officinale MaThb aHTUOKCHJIAHTHI BJIACTUBOCTI, a TOTYXKHY
AHTHUOKCUJAHTHY [0 Ma€ pO3MapHHOBA KHUCIOTA. Y TOCHIPKEHHAX Ha TBapHUHAX
OyJI0 BUSIBIICHO, 110 XJIOPOTEHOBA KHCJIOTA MIJBUIIYE YYTIMBICTH IO 1HCYJIHY Ta
MOKpaIlly€e TOJIEPAHTHICTh JO TJIFOKO3U Ta MeTaboui3M JiniaiB. depyioBa KUCIOTa
Ma€ aHTUTINEPTEH3UBHY 110, 3HUKY€E PU3HK PO3BUTKY LyKpoBoro aiadery Il tumy,
OKUpPIHHSA, XBOpOOU AlblireiiMepa, eKJIaMIicii Ta 1HCYIbTy. Po3MapuHOBa KUCIOTa
Ma€ aHTUAMONTOTUYHY Ta MPOTU3ANATILHY 110 1 MOXKE BIIITPaBaTU BAXKIIUBY POJIb Y
AHTUHOLIMIICNTHUBHUX BJIACTUBOCTAX [246].

JlroTeodiH, sk MpeIcTaBHUK Ki1acy (IaBOHOIIIB, KPIM aHTHOKCUAAHTHOT Jii,
Ma€ TMPOTH3amalbHI BIACTUBOCTI. MeHTO(dypaH, IO MICTUTBCA B CTeOIax
Levisticum officinale TICHO TIOB'S3aHUM 3 AHTUOKCHIAHTHUM e€(EKTOM, SKUI
OOyMOBJICHHI aKTUBHICTIO 3aXOIUIEHHS pajukaiiB. B pocnipkeHHsSX Oyiio
MOKa3aHO, IO BOJHO-CIUPTOBUN EKCTPAKT, OTPUMAHUU 13 cTeben Levisticum
officinale mictuTh (HJIABOHOIIM — JIFOTEOJIH 1 KBEPIIETHH, PO3MAapHH, KaBOBa Ta
TeKCaHOBa KUCIIOTH MalOTh HaWOLIbITY 1HTOyIO4y 3JaTHICTH O-aMila3d 1 MOXKYTb
MPU3BOJUTH JI0 BUPAKEHOTO aHTHAUCIIIIIEMIYHOTO edekTy [247].

BoiHO-criupTOBUiA €KCTPAKT 3 KOpeHiB Levisticum officinale Mae 31aTHICTD
BUKJIMKATH 3aru0eb JICUKEeMIYHUX KIITHH 1 IPUTHIYYBATH PICT MyXJIMHHUX KITITUH
nepeaMixypoBoi 3anmo3u B JiHissx PC3 1 DU145. Tlepen6adaerbes, mo 1ed edexr
MOB’s3aHUN 3 HASBHICTIO B €KCTPaKTl TMoOjianeTusieHiB — ¢albKapuHOIy Ta
danpkapuHgiony. € ngaHi, MO EKCTPAaKTH, IO MICTATh BHUCOKI KOHIICHTpAIli
banpkapuHOIIy, MalOTh, SIK MIPABUJI0, HAHOUIBINY 1HT1OYIOUY 110 HA PICT PaKOBHUX

KJIITHH MOPIBHSIHO 3 MPEACTaBHUKOM HOTO TPy — (hajJbKapHHI10IOM.
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VY poborti S. Sertel et al. [247] UMTOTOKCHYHICTH e(ipHOi Oii 3 JUCTS
Levisticum officinale Bii3Ha4al0Th MO BIAHOIICHHIO JO KJIITHH TIOCKOKIITUHHOTO
paKy TOJIOBH Ta IIHWi, B SIKHX OCHOBHa (hpakilisi CKIAJA€ThCA 3 MOHOTEPIICHIB,
HalnomupeHimuM 3 HUx OyB o-TepmiHinanerar (48,15%). [Ipu upomy B ckiami
edipHOi oJli HEe BUABIEHO (aiabKapuHOIy. ABTOPU HE 3HAWIUIM B JITEpATypl
KOMHUX TIATBEPKYIOUMX JaHUX MO0 MPOTUIYXJIUHHOI aKTHBHOCTI -
TepIHUIANeTaTy, aje NPUIyCKalTh, IO caMe Ied KOMIIOHEHT edipHOi oJii
NPOSIBIISIE MIUTOTOKCUYHY aKTUBHICTH 110710 myxJuHHUX KIiTuH UMSCCI [248].

JlocmimKeHo Ait0 BOJHO-CIUPTOBOTO €KCTpakTy Levisticum officinale na
CUHTE3 CTEpOiJHUX TOPMOHIB in Vvitro. B pe3yinbTari BHIBICHO HAasSBHICTh
KOHIICHTPAI[IHHO-3AIC)KHUX ~ 3MIH  CTEpOiJoreHe3y,  IUIICHOCTI  MeMOpaH,
YKUTTE3ATHOCTI KJIITUH Ta MDKKIITUHHOI KOMYHiKamii kmituH Jlewmira. MeHii
7031 TO3WTHMBHO BIUIMBAJIM HAa KJIITUHHI [apaMeTpd, a Oulblll 03U
(150- 300 MKIr/MJ1) CTUMYJIIOBATU TOKCUYHI €(PEKTH, OMOCEPEIKOBAHI 3HIKCHHIM
YKUTTE3ATHOCTI MeMOpaH 1 MPUTHIYEHHAM MDKKJIITUHHOTO 3B’SI3KYy 4epe3 IIIJINHHI
3’enHanHa B kimituHax Jledmira. L{i edextu moB's3aHi 3 BIUIMBOM (DEHOIIB 1
noieHOIPHUX CIIOJYK, IO MICTATCS B €KCTpakTi Levisticum officinale,
JOMIHYIOUUMH cepell sIKuX Oyiu muHapo3ui, kemdepos, pyTHH, XJIOPOT€HOBa Ta
HeoxJioporeHoBa kuciotu. [1ogi0H1 pe3ynbTaT OTpUMaHO MPU BUBYEHHI BILTUBY
010JIOT1YHO aKTUBHUX PEUOBUH B €KCTPAKTI Levisticum officinale o010 pyXIuBOCTI
CIEpMAaTo30i/iB, J€ EeKCHEpPUMEHTAJIbHI JaHl MMATBEPIKYIOTh I[OTEHUIHHY
AHTUOKCUJAHTHY IO MEHIIUX J103 €KCTPaKTy, a OTXKe, 1 MO3UTUBHUN BILJIUB Ha
penpoayKTUBHY (pyHKIIitO [245].

3aBASKH KOMIUIEKCY Ol0aKTHBHHMX CIIOJIYyK Ta OKPEMHUX KOMIIOHEHTIB,
BUJIVICHUX 3 PI3HUX YaCTHH JIFOOUCTKY Jikapchkoro Levisticum officinale 3
HIUPOKUM CIIEKTPOM (PapMakoJIOTi4HOiI Ali, MOKHA BKa3aTH HA MEPCIEKTHUBHICTh

HOTr0 BUKOPUCTAHHS B MEUYHIN Ta papMarieBTUYHIN TPaKTHIL.
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4.2.1.3. Oninka KJIIHIYHOI e()eKTHBHOCTI €KCTPAKTYy KBIiTOK HATIIOK
Jgikapcebkux (Calendula officinalis)

JlikyBanbHi BJACTUBOCTI KBITIB KaJeHIyJId OOYMOBJICHI HasBHICTIO
HIMPOKOTO CHEKTPY OIOJIOTIYHO AaKTUBHMX PEUYOBHMH, a caMe: KapaTUHOIMIB,
(1aBOHOINIB, TPUTEPIIEHOBUX CAIMOHIHIB Ta LUIOTO pALY CYHYTHIX PpPEYOBHH.
KBiTkH, 3aroToBiieHi y (a3i UBITIHHS, sIK TPOBiAHA rpyra O10JOTIYHO aKTUBHHX
PEYOBHH MICTATh KapoTuHOiau - 10 3% (B-, y-, 0-KapoJiiH, JIKOMIH, KCAaHTO]1,
JIOTETH), 3€aKCAHTHH, BiOJAKCAaHTHH, (IaBOXPOM, MHUTPAKCAHTHH, HEOIIKOIIIH,
XpHU3aHT, pyOiKCaHTIH, HEypocHopuH, diToeH, GpiToduryin) [249].

Jpyra rpyna 010J0T14HO aKTUBHUX PEUOBUH MpejcTaBieHa (hIaBOHOIIaMU
(1o 4%), 30kpema riniko3ugaMu KeMi(pepoiry, KBepUETUHY Ta 130paMHETHHY. [[o
rpynu 610JI0T1YHO AaKTUBHUX PEYOBUH KBITIB KJICHIYJHU CJIIJI BITHOCUTU CAllOHIHU
(KaneHaya03uAu — TIIKO3UAM OJICAHOJIOBOI KHUCIOTH). Y CYLBITTAX KaJeHIYJIU
MICTATBCST TakoX (ITOHIUAM, TIPKI peUOBUHU (KaJeHJECH), NMyOWIbHI PEUOBHHH,
edipHi ojii, cMOJHU, adbOyMiH, CIU3, a30TOBMICHI CIIOJIYKH, OpraHIYHI KHUCJIOTH:
s0Ty4YHa, TICHTAACIMIIOBA Ta CIIAM CATIIMIOBOI Ta aCKOPOIHOBOI KHCIIOT; CIIiIA
aNnKajnoifgiB. Y KaJCHAyJl JIKapchKiii BUsBIeHO Makpoenementn: Ca, Mg, Fe;
MmikpoenemeHTu: Mn, Cu, Zn, C, Mo, Cr, Al, Se, Ni, Sr, Pb, I, B. V kanenaymni
CKoHIIeHTpoBaHi came Zn, Ci, Mo, Se [237].

AKTHBHE 3aCTOCYBaHHS B YpOJIOTil €KCTPaKTy I[i€l POCIUHU SK
IPOTU3aMAIbHOTO 3ac00y BUKOPHCTOBYETHCA B JESIKUX (iTompenaparax, IO
3aCTOCOBYIOTbCS mpu  1H(Dekmiax cedoBux nuiixiB. ditodapmakomoriuni
JOCHIDKEHHST Ppi3HUX (OPM EKCTPaKTy KaJICHAYJIW TMOKa3alu MpOTU3aNalbHYy,
MPOTUBIPYCHY Ta AHTUTCHOTOKCHYHY BIACTUBOCTI, IO MAaIOTh TEPANEBTHUYHUN
iHTepec [250, 251, 252].

VY HepaBHIX AOCHIIKEHHIX OyJia TAKOXK YITKO NOKa3aHa MPOTUIYXJIMHHA Ta
IMyHOMO/TYJIIOI0YA aKTUBHICTD i Vitro Ta MPOTUIYXJIMHHUK eeKT in vivo. [lanuii
EKCTPAKT Ma€ TOTYXKHY BJIACTHUBICTh INMPUTHIUYCHHS OaraThOoX NyXJIMHHUX JIHIN
KJIITHH, BOJHOYAC BHUKJIMKAIOYM Mpoiideparito Ta aKTHBAIIO NepUPEpUIHIX

gimoruTiB. MexaHi3M TaHOTO MPUTHIYEHHS MOJIATaB Y 3YMUHII KIIITUHHOTO [UKITY
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GO0/G1 Tta inpykmii anonrto3y. 3ynuHka UKy B G1 BigOyBasiacs nepeBakHO yepes
ociabnenns ekcnpecii nukiaiHie D1, D3, E, A ta CDK1 Cdc2, CDK2, CDK4 Ta
CDKae6. Kpim toro, exctpakt Calendula officinalis BUKIUKaB 1HAYKIIIIO allONTO3Y 32
JIOTIOMOT'OI0  aKTUBAIlll Kacmas-3-3aJIeKHUX MEXaHI3MIB TUIBKM B MyXJIHMHHHUX
KITIITUHAX, 0 € TIEPEeBaroro, Tak sIK MperapaTd MOXYTh BUKOPUCTOBYBATUCS IS
KUBHX OpraHi3miB [253].

[Ilo crocyeTbest mocuneHHs nposideparii nepudepudHux JiMQpOIUTIB, TO
BoHa crocrepiranacas y CD4+, CDI19+ i1 mepeBaxuno y CD3+/CD16/56+. 1ls
aKTUBAIlSl TPU3BOAUTH O CTUMYJISIT HacamImepel MPOTUITYXJIMHHOT aKTUBHOCTI
JM(OUUTIB, IO MOXE HIATBEPKYBATH AHTHKAHLUEPOTEHHY 110 EKCTPAKTy
KaJICHYJIH I VIVO.

B iHmoMy mochimKeHHl TakoX BCTaHOBJIEHO PI3HOMAHITHY AaKTHUBHICTH
ekctpakty Calendula officinalis, 30kpema aHTHOaKTepiajgbHa, MPOTUTPUOKOBA,
NPOTUBIPYCHA, MpOTH3aNaibHa, MPOTUIYXJIMHHA 1 paHO3aroroBajbHA 37aTHICTh
KasieHayu [254, 255, 256].

Mertanon 1 eTaHoNbHI ekcTpakTu KBiTiB Calendula officinalis 6ynu okpemo
MIPOTECTOBAH1 Ha TPyIIl HATOT€HHUX MIKPOOPTaHi3MiB, BKJItouarouu: Bacillus subtilis
NCTC 10400 [JEMT7], Pseudomonas aeruginosa NCTC 27853 [JEM16], Bacillus
cereus 444C (xonekuisi Bacillus cereus 44444C) ), criiika o amminuiiny E. coli
(xonekiiss UUC), E. coli NCTC 12900 [JEM4], E. coli NCTC 25922 [JEEM17],
Staphylococcus aureus MSSA 25923 [JEM18], Klebsiella aerogenes [NCTC 952],
Klebsiella aerogenes [NCTC 952] 775 [JEMI10], Bacillus pumilis [JEM15],
Klebsiella pneumoniae 700603 [JEM19]; 1 natorenni rpu6u, B Tomy uncii: Candida
albicans 0103 (xonekiis UUC), C.albicans ATCC 90028, Candida krusei ATCC
6258, Candida glabrata ATCC 2001, Candida parapsilosis ATCC 22019,
Aspergillus flavus GC 6158, Aspergillus fumigatus 27.5, Aspergillus niger 27.5 and
Exophiala dermatitidis GC 7895 [257].

MeraHonbHMIM Ta €TaHONBHUN eKCTpakTu KBiTIB Calendula officinalis
BUSBIISUIN PI3HY aHTUMIKPOOHY aKTUBHICTD, SIK IOKa3yIOTh 30HU 1IHT10yBaHHS POCTY.

PesynpTaTu MmeTony nuckaudysii mokasaiu, mo BUIPOOyBaH1 €KCTPAKTH TEITFOCTOK
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Calendula officinalis ™Manu TOpIBHSHHY aHTUOaKTepiadbHy [0 MPOTH
IPaMIO3UTUBHUX 1 TpaMHEraTuBHUX OakTepiil. KpiM TOro, MeTaHOJbHUNA €KCTPaKT
JIEMOHCTpPYBaB OuIbllle 1HIOYBaHHS MPOTH OUIBIIOCTI OAaKTepiid, HI’)K €TAHOJIbHUMI
exctpakT. IIpore mpotu S. aureus MSSA 25923 ta E. faecalis NCTC 775
€TaHOJbHUI €KCTPAKT MOKa3aB Kpallly aHTHOaKTepiadbHy aKTUBHICTH (28 Ta 18 MM
BIJIMTOBIJTHO), HIXK METaHOJIbHHM ekcTpakT (18 Ta 14 mm BianosigHO) [258, 259].

Pesynbpratn mMerony nuckoBOi Audy3ii MPOTH IITaMmiB IpuOIB BUSBISIN
YyJI0BY NIPOTUTPUOKOBY aKTUBHICTh. Pe3ynbTaTy Oyiu MOpiBHSAHHI 31 CTAHAAPTHUM
npenaparom, GIyKoHaszosom [5].

[ToTy>xHa mpoTu3ananbHa peakuis excrpakty Calendula officinalis moxe
OyTH oOIlOCepeKOBaHA MPUTHIYEHHSAM npo3anaJbHUX IUTOKIHIB 1 COX-2 1
MOJAJIBIIINM CUHTE30M MpocTarianauHib [260].

OTxe, civparOuuch Ha HOBITHI JaHi JITEpATypHUX JKEPEI MpenapaTry Ha
OCHOBI ekcTpakTy kBiTiB Calendula officinalis MatoTh IUPOKUH CIIEKTP O10JI0TTUHOT
aKTUBHOCTI,  BKJIIOYAIOYM  MPOTU3aNalbHy, CHA3MOJITUYHY, >KOBYOTIHHY,
IPOTUMIKPOOHY, €3aCIOKIIINBY, IPOTUHAOPSIKOBY, AHTUTOKCUYHE,
riIoCeHCHO1TI3Y 0Ty, AHTUMITOTHYHY, AHTUMYTareHHY, pernapaTuBHY,
NPOTUBIPYCHY, paHo3aroroBaidbHy. Kanengyna ikapcbka mOKpallye oOMiH

PEYOBHH, MMiJIBUIIYE CEKPETOPHY (PYHKI[IFO MMPOCTATH.

4.3. AHaxi3 pu3sHKiB MeIUYHOro BHPOOY Yy ¢dopMi pekTaAIbHHX

CyNO3UTOPiiB

BianosigHo 10 TexHiyHOTO peraaMeHTy [22] Ta
Regulation (EU) 2017/745 [19] TexHiuyHa DOKYMEHTAaIlisl HA MEIUYHUM BHPIO Mae
MICTUTH PE3yJIbTaTH aHAJI3y PU3UKIB.

ITi 9ac miAroTOBKM 0 aHAJIi3y PU3UKIB IIPOBOIMIIN 301p IAaHKX Ta OCHOBHOI
iHdopMmarrii (Taky sk crienudikaiii, 6J10k-cxemu, 6101iorpadivni JaHi, JOKyMEHTH

CUCTEMH SIKOCTI TONIO), & TAKOXK JIJIsl TIJIAaHYBAHHSI JTOCII1IKEHHSI.
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Jlnst OLIHKK PU3MKIB Ta BHU3HAYCHHS CTpaTerii KOHTPOJIO PHU3UKIB
BUKOPHUCTOBYBAJIMCS HACTYIHI 1H(pOpMalliiiHi a00o AOBIAKOBI JKepena:

®  TEXHIYHI MpaBUJIa Ta CTAaHAAPTH;

®  HAYKOBI JaHi 31 CBITOBUX JKEPET;

®  KIIHIYHI JaHi 31 CBITOBUX JKEpET;

®  BIAIYKHM Npo(deciiiHMX KOPUCTYBaUiB;

® aHi, OTpWMaHi 3a JONMOMOTOI0 iH(opMaIli MOJ0 aHATOTIYHUX
MEJIUYHUX BUPOOIB.

JIyist BUBHAUEHHS XapaKTEPUCTHUK MO0 O€3MeKn MEIUYHOTO BUPOOy Oyum
BUKOPHUCTaHI Taki JKepea iHpopMarrii:

®  KJIIHIYHUU JOCBIiJ 3 HAyKOBOi JiTepaTypu, ISO 14971:2007 [261];

®  OoCHOBHI BUMOrH TexHiuHoro perjamenty [22] ta Regulation (EU)
2017/745 [19];

®  TPCHIHTH 3 aHAJI3y PU3HKIB.

Jlnst Bu3HayeHHsT HeOe3nmek Oyau BUKOPUCTaHI HACTYIHI JpKepena
iH(dopMmarii:

®  HeOe3MeKkH, BA3HaYeH1 Ha OCHOB1 KPUTUYHHUX XapaKTEPUCTHUK;

e  HeOesmneku, 3anpornoHoBani B [SO 14971:2007 [261];

®  HeOe3IeKH, BUSBJIEH] NUIAXOM aHalli3y HayKOBOI JITEpaTypH;

e  HeOe3rneku, BU3HAUYCHI Ha OCHOBI aHAJ3y PUHKY.

AHaJli3 KOXHOTO IPOILIECY BpPaxOBYBaB WMOBIPHICTh 3aBJAHHS IIKOJU
(immexc BiporigHocTi mmKoAM - damage probability index, IP) Ta cTymiab
cepiio3HOoCTI HeOe3neuHoi Mmofli (IHAEKC TSKKOCTI - seriousness index, IS).
[HTErpaNbHUM MOKA3HUKOM JJISI OLIIHKY CYMapHOTO PU3UKY OYB 1HJEKC IPIOPUTETY
pusuky (risk priority index, IPR), skuii po3paxoByBain 3a (HOpMYJIOIO:
I[PR =1P X IS.

XapakTepucTuKa CTYNEHIB TsHKKOCTI MPHU OIIHIOBAHHI PU3UKIB HABEJICHO B

tabmumi 4.3.



129

Tabmuus 4.3
CryneHi TSXKKOCTI IPU OLIHIOBaHHI PU3UKIB
Tun BouB HeOe3neunoi moaii Innexc
TspKKOCTI (IS)
TsoKKAi CmepTh 5
3BOpPOTHI MOLIKO/KEHHS, 1110 TOTPEOYIOTh TPUBAJIO]
Cepiio3HUII  MEIUMKAMEHTO3HOI Tepanii 4
JIerki momKkoKEHHS, SIKI BUMAararTh CIICI[1aIbHOTO
KpuTnunuii  [MEIUYHOTO BTPpYYaHHS 3
MaprinanbauifJIerke nomkoKeHHs, IKe MOKHA YCYHYTH 32 KiJIbKa )
TTH1B, TIEPEPBABIIY BUKOPUCTAHHS MIpemapary
Hesnaunmit  |He3pyuHocTi a00 TUMYAacOBE 3aHETIOKOEHHS, SIK1
MO>KHA TTO0JIaTH, TIEPEPBABIIN BUKOPUCTAHHS 1
npenapary
XapakTepucTuKka piBHIB IMOBIPHOCTI HaBeJIeHO B Tabuuili 4.4.
Taomuis 4.4
PiBH1 IMOBIPHOCTI IIPH OLIIHIOBAHHI PU3HKIB
. [Haexc BipOriIHOCTI
Yacrora BB Hebe3neunoi no il
mkou (IP)
Yacto HeOe3neuna cutyaitis, sska BAHUKA€E OLIbIIIe
10 pa3siB Ha pik 5
lmoBipHo  |HeGe3meuna cutyalis, sika BUHUKae 5 - 10
pa3iB Ha pIK 4
HeperynsapaoHe6e3neuna cutyariiis, sika BAHUKAE 2 - 5
pa3iB Ha piK 3
Heuacto HeGe3neuna cutyariisi, sika BUHUKae 1 - 2
pasu Ha piK 2
HeiimoBipHo [HeGe3neuna cutyariisi, ika BAHHKAE
HEYaCTO, Pi/illie OJHOTO pa3y Ha pik 1

OuiHKY NPUAHATHOCTI PHU3UKY MOXHa TpadidyHO MPOUTIOCTPYBATH,
3aCTOCYBABIIM HA/IaHy HUKYE MATPUIIIO pU3UKY (Tabi. 4.5). V 1iil maTpuill Ha oci

aOciuc  TIpeACTaBlIeHI KaTeropii, sKi BIAHOCATBCA 10 TSKKOCTI 30MTKIB,
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CIPUYUHEHHUX JOCIIKYBAaHOK HEOE3NMEeUHOI0 CHUTYaIll€l0, a Ha OCl Yy — OIliHEeHa

4acTOTa BUHUKHEHHS HEOe3MeYHUX CUTYaIlil.

Tabnuis 4.5
Marpuiist pu3uKiB

THaxKIiCTH HesnaunuiiMaprinansaunii KputnunuidCepito3nuid [ sokkuii
Buporignicts 1 2 3 4 5
Yacto I1 ALARP H H H
lmoBipHo 4 II ALARP H H H
Heperynsipuo3 IT IT ALARP | ALARP H

Heuacto 2 I1 I1 I1 IT ALARP
HelimoBipHo 1 I1 II I1 I1 IT

[TpumiTku:

[1 — npuiHATHUIA PIBEHb PUZHKY

H — HenpunyctumMuii piBeHb pU3UKY

ALARP - HacTinbku HU3BKO, HACKUIbKK II€¢ MOXJIuBO (as low as reasonably
practicable) - MiHIMaTbHO NPUIHATHUI PIBEHb.

[TpuiinsaTuit mapameTp I NPUHHATHOCTI PU3UKY 3aa€ThCS KOMOIHAIIIETO,
sIKa € Pe3yJbTAaTOM OI[IHEHOI YaCTOTH HEUIACHUX BUMAJKIB 1 TSKKOCTI HACTYITHUX
30UTKIB.

Takuil mapamerp rpadidHO MO3HAYAETHCS 3a JOMOMOTOI0 KOJIhOPY pPaMKHU

MaTpPHIII:
° OPUIHATHUN: 1HJeKC npioputety pusuky (IPR) <8;
° MiHIMaIbHO puitHATHHM piBeHb (ALARP): 8< PR <9;
° HEMPUITYCTUMHUI: 1HAEKC npioputeTy pusuky (IPR) >10.

Take mpencTaBieHHS B MaTpuuHiidi (opMi J03BOJISI€ JIETKO OI[IHUTHU
KOMOIHAIII0 MDK 4YacTOTOK) BHHUKHEHHS Ta HOTO CEPHO3HICTIO, 100 IIBUKO

BCTAHOBUTH, UM MOTPAILISIE PO3PAXOBAHUN PU3UK Y J1aNa30H MPUIHHATHOCTI.
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4.3.1. InenTudikanisa pu3UKIiB NMpPH 3aCTOCYBAHHI MeIMYHOr0 BHUPOOY Yy
(¢opMmi pekTaJIBbHUX CYNO3UTOPIIB

Jnsa inentudikaimii HeOe3nek, MeIUYHOro BUPOOY Yy ¢opMi peKTaibHHX
CYNO3HUTOPIiB MiJi YMOBHOIO Ha3Bowo «lIpaBeHop» Oysio pO3INIAHYTO JeTalbHUMN
OIKC XapaKTEPUCTUK MPOIYKTY:

° KIHIIEBE Ta nependadyeHe BUKOPUCTAHHSA: MEIWYHUH  BHUpPIO
OpU3HAYEHUN 11 TPOQPUIAKTUKM PO3BUTKY Ta 3aroCTPEHHS XPOHIYHOTO
IPOCTATUTY 32 HAsBHOCTI (PAKTOPIB PHU3UKY NUIAXOM 3MEHLIEHHS 3aMajibHOTO
poIIeCy, BITHOBICHHS MIKPOIUPKYJIAIi, 3aM00irae po3BUTKY MIKpOTPOMOO3y BEH
POCTaTH;

° Nall€HT, JJIs SKOro NpU3HAYeHUH BUPIO: MeIUYHUN BUPOOH
MPU3HAYCHI JJIS IOPOCIINX YOJIOBIKIB;

° oco0a, BiJMOBiAaJIbHA 32 BUKOPUCTAHHS BUPOOY: MEIUYHUA BUPOOHU
MO>KHA BUKOPHCTOBYBATH JIJIsl CAMOJIIKYBaHHS;

° CepeIOBHILE, B IKOMY BUKOPHCTOBYETHCSA BHPIO: MEAMYHUN BUPOOH,
npU3HayYCeHi JJ11 BUKOPUCTAHHS BIOMA Ta B JTIKAPHSIX;

° K KOPHUCTYBAaTHUCS BUPOOOM: MEAMYHUNA BHUPIO BUKOPUCTOBYETHCH Y
JIOPOCIIUX YOJIOBIKIB aHOPEKTAIBHO 1 peKOMEHI0BaHa 71033 CTAHOBUTH OJIMH a00 JBa
pa3u Ha JieHb. HeoOXiIHO JOTpUMYBATUCS CTaHIAPTHUX 3aMOO1KHUX 3aXOJIIB IS
MPaBUWIBHOI TITIEHIYHOI MPOIEAypH. 30KpeMa: Mepel BUKOPUCTAHHSIM OYHUCTITh
IIKIpYy Ta peTeNbHO i1 BUCYIIITh, 3HIMIThH JIBa KJIallaHU TUIACTUKOBOTO (yTisipa, B
SKUW 3arOpHYTI pEKTajdbHI CYMO3UTOPii, JISHKTE 1 TabIleM MPOIITOBXHITH
CYTIO3UTOPIH TIIMOOKO B aHYC.

Sk BiAOMO Meau4H1 BUPOOM KIACH(IKYIOThCS SK 1HBA3MBHI, KOJU BOHU
KOHTAKTYIOTh 3 AQHOPEKTaJIbHOIO TKAHWHOIO JUIS HaJaHHS 3axUCHOI il A
npO(UIAKTUKA PO3BUTKY Ta 3arOCTPEHHS XPOHIYHOTO MPOCTATUTY 3a HASBHOCTI
(dakTOpiB PUBUKY IUIAXOM 3MEHIICHHS 3alajibHOrO0 MPOIECy, BiAHOBJICHHS
MIKPOIUPKYJISIIIT, MONEepeHKEHHS PO3BUTKY MIKPOTPOMOO31B BEH MPOCTATH.

Byno BusiBieHO HacTymH1 (haKTOPU PUBUKY:
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° TUIl TepeadadyBaHOTO KOHTAKTy: TMpenapaT MpU3HAYCHUN IS
KOHTAKTY 3 MOIIKO[)KEHOIO MIKIPOFO 10 3HATTS 3aNaJICHHS;

° OYiKyBaHa TPUBAIICTh KOHTAKTYy: HEMOXJIMBO TOYHO BCTAHOBUTHU
TPUBATICTh KOHTAKTy, aje, MOXJIMBO, 12 TOAWMH 3a HaWKpamux YMOB 1 SK
3aM00DKHUM 3aX1]1;

° nependadyBaHa 4acTOTa KOHTAKTY: OAWH a00 JBa pasW Ha JCHb, K

3a3HAYEHO B IHCTPYKIIIT;

° PEUOBUHHU, K1 BUBOJATHCS 3 MALIIEHTA: 3aCO0M HE BUBOJSATh PEUOBHUHU;

° cTeputi3ailisi BUpoOy: BUPOOU MOCTABISAIOTHCS HE CTEPUIILHUMU;

° BUMIPIOBaHHS, fKI MPOBOJAWUTH BHUPIO: BUPIO HE NPOBOIUTH
BUMIPIOBaHHS;

° PEYOBHMHHM, SIKI MOXKYTh OyTH BUIIAQJKOBO BHUBEAEHI BUPOOOM: BHUPIO

MICTATh PEYOBHHH, SKI MOXXYTb OyTH BUBEJICHI;

° OyIb-IKWW BIUIMB 30BHIIIHBOTO CEpPEJOBHUINA Ha BHUPIO: BHCOKa
TEeMIEepaTypa MOKe CIPUYUHUTH BILTUB Ha POPMY CyHO3HUTOPIS;

° TEPMiH IPUIATHOCTI BUPOOY: TEPMiH NPUAATHOCTI: 24 MicCsI, TepMiH
NPUAATHOCTI BKA3aHO HAa €TUKETL, TEPMIH MPUAATHOCTI BU3HAYAETHCS CTIMKICTIO
IIPONLYKTY;

° MEXaHIYHI CHJIHM, SKI MOXYThb jaedopMyBaTtd Bupidb: BHpoOOM HE
BUKOHYIOTb KOAHUX CTPYKTYPHUX (YHKLIIH;

° dakTopu, MmO OOMEXYyITh TEpPMiH NPHUAATHOCTI BUPOOY: TEpPMIH
MPUAATHOCTI 3a3HAYEHO TIJIbKU HA €TUKETII];

° OUiKyBaHa KIJBKICTh pa3iB BHUKOPUCTAaHHS BHUPOOY: CYIMO3UTOPIN
BUKOPHCTOBYETHCS OJHOPA30BO.

JIns OLIHKM PU3MKIB OLIBII JIeTaIbHO, OYJIM BHU3HAYEHI Ta MpOaHaji30BaH1
HeOe3IeKH MOB'sI3aH1 3 KOMIIOHEHTaMH, 30KpeMa 1HMB1lyalbHa HEEPEHOCUMICTh
OyJIb-SIKOTO KOMIIOHEHTa, a00 HaIMIpHE HAIXO/PKEHHSI KOMIIOHEHTIB BUPOOY.

biosmoriuai Ta xiMiuHI HeOe3MeKH BKIIOYAIM: HEHAJICKHI NaKyBaJlbHI

MaTepiaiu, HEBaIJOBaHy MNEPBUHHY YIAKOBKY, 010JIOrYHA HECYMICHICTh, XIMIYHA
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Ta MIKpOO10JOTiYHA KOHTaMiHaIllg, TOPYIICHHS CTa0lIbHOCTI MPOAYKTY, XiMiUuHA
CYMICHICTh BUpPOOY 3 yHaKOBKOIO.

Hebe3neku, moB's13aH1 3 BILIUBOM (paKTOPIB HABKOJIHUIIHHOTO CEPEIOBHINA 11€
HEHaJe)KHA yNaKoBKa Ta TPaHCHOPTYBaHHS, HEHAJIEXKHI yMOBHU 30epiraHHs Ta
BIJICYTHICTh BUBHAYEHHUX YMOB 30€pIraHHsl B yMOBaX BIUIMBY 30BHIIIHIX YUHHUKIB.

OmeparniitHi  HEOE3MEeKH  BKIIOYAIM  HEKOPEKTHE a00  HEHaJeKHe
BUKOPHUCTAHHS MPOJIYKTY, MOTIPIIEHHS CTaHy KOPUCTyBaya.

Hebe3neku, moB's3aH1 3 Mpo1iecOM BUPOOHUIITBA 30KpeMa: HEKOHTPOJIbOBaH1
abo HemepeBipeHl TMpoIeaypd BUPOOHHUIITBA, BapiadEIbHICTh CHUPOBHUHH,
HEJOCTAaTHIM KOHTPOJb MiJ 4ac NpoLecy BUPOOHHUIITBA, HEIOCTATHINA KOHTPOJIb Ii]T
4yac MapKyBaHHS, HEJIOCTATHIN KOHTPOJIb NOCTAYAJIbHUKIB 1 MMOCTABOK, XIMIYHA Ta
MIKpOO10JI0T1YHA KOHTaMIHAIIisl.

[Ilo cTtocyerbcsi HeOe3Meku, sika TOB'sA3aHa 3 HEAOJIKOM iHGopMali 1e
HEBIJIMOBIIHICTH 400 HETOCTATHS MOBHOTA MAPKYBaHHSI, BI/ICY THICTh MONIEPEIKEHb,
BIICYTHICTh BIJNIOBIIHMX TI03HAY€Hb, HEIMOBHA IHCTPYKIlisA 13 3aCTOCYBaHHS,
HE3pO3yMiJe KIHIEBE BUKOPUCTAHHS, CYMICHICTb Ha3BH BHUpPOOYy 13 HOTo
(GyHKITIOHATBHUM MPU3HAYEHHSIM.

JUist koxHO1 3 17eHTU(IKOBAaHMX HEOE3NMEeYHUX CHUTyalliil JOMyCTUMICTb
3QJIMIIKOBOTO  PHU3UKY OIIHIOBATM  BIAMOBIAHO J0 HACTYMHHUX KPHUTEPIiB:
BIIMOBIAHICTh YMHHUM TIpaBUJIaM Ta 1HIIMM MIKHApPOJHUM CTaHAApTaM; JIOKa3H,
3aCHOBaHI Ha HAYKOBUX a00 KIIHIYHUX MAHUX JJIS OI[IHKHA TSDKKOCTI HACIIJIKIB,
ICTOpUYHI JaHl TPO TOMIOHI METWYHI Tpenapatu JJjs OIHKA WMOBIPHOCTI
BUHUKHEHHSI Ta TSDKKOCTI HACHIAKIB, OyJb-SKM pHU3UK Ha MIHIMAQJIBHO
OPUIMHATHOMY P1BHI OLIHIOETHCS 3a IPUHIIUIIOM CITIBBIJHOIIECHHS PU3UK/KOPUCTb.

VYci pusuku, MOB’si3aHI 3 BUSABJICHUMHU HeOe3nekaMu, OyJiM pO3TJSHYTI,

IIPOaHaJi30BaHi Ta IPOKOHTPOJIbOBAHI, SIK POAEMOHCTPOBAHO B TaOuLsX 4.6-4.11.



134

ndAronoduo

ThMHQOdHE [HOI'AOHRLOY e
EDIMHIIBRBLOON
esiQrrea

edAronodn eHOIrAOHRLOY @
9LOIHAIIQBLD

BH 9HegAQod1Ing
EHHOI290d] ] @

AArodu ouno UMHEO[ | e
qHOXIddonon

1 dI70XBE XMHXIQOIIRE
EKHHOhBHENE OHIIuged]| @
sHHeLondoMug

€ BIIMAdLOHI

BHEOI BL BALIL, ®

hedArondox

nuHedoWdo(pHI 09HIBLOOIIH e
oonodu yunnHQodug
UUHEIO9Ir0dLHONOH e
YDIMHIIBRBLOOL
IHedOMI(PIIredOH o

Kgodug
OJOHRhHUIOW MuLondardedex
eredig/EHHOMALIO[] @

PLHOHOMIINOX OJ0HIaI

EHHOXQdoroRE nrrerdolen THRGONIPIIBEIOH o mmiead Ol 91019UILAR
[dUIrQOJ00/BHHRERIOII GILHOHOLINOM | [HIWOLOHO OQ®/el I9III0IN e BHOIIMAI T
9 Z ¢ IHOhBHEN ®| 7] | ¥ ¢ VDHIIIO 9LOTHLAOYTY e | 4LOTHEUINO(O BHLBLOOWIH e 00® BHILBATTEUIH]
edoredono
dd1 | dI | SI | Aromxee ngooee 1isHUUd[] | JUI| dI | SI UHUBUAA] / BLHOIIIRII BH GUIIIY IDIDLIEIOIH

K1oUXBE UWBQOIBE €]

K1oUxeE 41909BE €99

9’ BIIMIQR |,

S1LHOHOIINOY HWBMOIIEOQOH UWHHUIITHOLON €1 XUHBEK G011 ‘anuend eMHINQ




135

Axnend Arorudordir OMITHI - Y[ ILOOMKEL ONIITHI - S ‘HUITOMII LLOOHYLI0dIE OMOYHI - [ :MMLINUd] |

ndAronodn

IhMHQOdHE [HIIrAOHRLYY e
ADIMHAIBRBLOOLI
mexigrreda

edAronodn eHOIrAOHRLOY @
9LOTHILTQBLI

BH KHHREAQOodLINg
IHOrogod[] e

AArodu ouLo UMHEO[ | e
qHXIrdda1on

[ dIIOXBE XMHXIQOLBE
EHHOhBHEUE QHIIHgRd] | @
sHHeLOndoMHg

€ BIIAdLoHI

heaArondox

nrHedOWAO(HI 09HLIBLOOTIH e
oginuHQodng
OHed09Ir0dLHOMOH e

dargodug

XUHRUTOW xurondariedex
eredra/sHHOMALION] @
mmread

BHEOII BL BALI, ® UMHHAIBRBLOON | [HWOLOMD OQB/RL [HEOHI() @
EHHXQdoroeE IHedOMI(PIIreadO o INO(o uMHRULYRITPOdI GLLHOHOLINOM
19UIrQ0J0/BHHRERNOLI uirerdoren THRdOMIPIIRENOH @ |O0® MUHRULEIRAIL EHHOXIOXI'BH
9 Z € IHOhBHENY | 7] v € IDIHITIO 9LOTHLAJYIE @ WIHIRLOOIOH e oHdInrreHy
edoredarno
dd1 | dI | SI | Arouxee ngooee ILkHUUAI | JUI| dI | SI UHURHA] | / BLHOIIIRII BH UIIY IQLIEI0IH

ALouxes HNBQOIBEL €]

ALouxee 9100deE €99

9'{y HIHITQR | BHHXLOTOd] |



136

(¥HHREALNOO0dIT) ALMATrOdIT OH UMHMHILIBhBLOO[] @ 9LOTHEERH e
EHHORBHENE OHAhIHXJL QHEO[| @ eHRLOYIIIRE AuArodu
EHHOL'0LOINd OH eMdOoMeUA eHHUEdO[] @ sxurondoryedex
edAronodn eHOIrAOHRLOY @ migodeod eiedig e

9LOTHILTQBLI Dydodu puHomdogeeoH o INDIO(HI THRIUEIQIH BINQLOMO

eH KHHedAgodnug 1Howog0d[| e UNHHBLONI(DIIRE) 3 OH | T9UINKOJ\ "MWBHUEOhd eHAIregANeL]

(onndoxmeonAo exgoxenk) airerdoren oQe oflerired Urmyodi UINHHALIOLIOIQ eHHHUadD1]

9 z ! ¢ mirondonedex 1HOheHEUG © | 7] | + ¢ oH o ‘urreldarey e BHHOHIAdQeE e BHRLOXIIREJ]
AxoAung LHTeMIPUIIIID
ndu gnealgodung xuHAr0dLHON 4LOIHI TG0 THOH
KHHOIog0d XOrEdol HMHOIIEOHRBLOY e oge/eL BHHOHIAdgee
DIMHIIBRBLOON OJOHRINIX 9LOTHEKEH @
mexiprreay edAronodn BHIAOHRLOY @ THegOMI(IIrea MOIITNOY
(saHREADISOAI) ALMATOdI OH MMUHIIRhRLIO]| @ | XIHHOJOL) 9LOTHIKRH e
EHHOhBHEUE OHhIHXJL OHEO[] @ eHedoI1Ired UWBLHOHOLINOY €

EHHOI'A0L0IUd OH eMdOoMeLA BHHUEdO[] @ |IHOINAOOH ‘UIreldorejN e s»urondaryedex

edAronodil eHOIrdOHRLOY @ migodeod | AMATodn 9LOIHAITQRLY XUHITXQOJH

9LOTHILTOBLI D1oodu puHomdogeeEdH o q9101ALHedRI 9LOIARJUEIQRE

BH BHHREAQOodIIME THOO90d]] @ UNHHEREOMI(DIIredX 3 OH oH omm ‘nrrerdorey e | oH M ‘Urrerdoren

(onndoxmeonAd exgoxenk) amrerdoren oge oinrerred Urmyodi worArodm € THIregANeL]

9 71 € minrondonyedex tTHOreHENG © | 7T | + ¢ oH o ‘urreidore|y e |IHOIWADIH ‘UIreIdolIRIA @ THXOL'BHOH|

edoredano
dd1 | dI| SI ALouxee HQodee ILEHUUA] | dd1| dI | SI MHURhUA] | / BLHOIITRN BH €ULIE OLEI0IH

K1oUxXeE UWBQOIRE €]

A1ouxee d190d0BE €9

L' BIMIQeJ,

MNBMOILIEOQ0OH MNHHRINIX BL HNUHALIOIOIQ XUHAIAOWAE ‘amuend eiHII()



137

ADIMHAIBRBLOOLI

EIIeNI(IIrea eHOT40d]] @

mmIArodn 1040101

oirrodiHOM £ vdAronodil BHOIrAOHRIOY e
d1rerdorew BHHOXI'OXI'BH

oirodiHoN vdAroriodn eHOAOHRLOY @

sonodu uunuHgOdug
UUHI 190N TIo] @
UMHHYIRhBLOOL
IHRIOMI(PIIRENOH o
UMdONRIA

mmio¢pHI 1HEOUddd
q119eH ‘sHHOXedRE @
UNEBMHHULOBh
EHHOHIAdQeE e
UMEOMBIIA XOMBL

EKHHOI'AOLOINE T0HHUEdA1I BHHERRLOOII | © ‘dIIOXI1d XUhMHQOdNd KIITEHINBLHOY
9 z1! ¢ edAronodu eHordoHRIOg @ | O] | # % OHEBH049Ir0dLHOMOH e /19 BHHOHIAdQeE e BHRINTY
9IUTOXIEH O ‘MHAF0dHD LLOOME
otrodiHoN vdAroriodn BHOIrAOHRLOY @
[-€6601 OS] OX OHITHOLIIH
ILOOHOINAOOIQ  BMHIIO BHOWQ40d[] e
EDIMHIIBhBLOON
exrreday edAronod]] e
erAndod ILOOHOINADOIQ ehedArondox AHRLD LLOOHOINAD
IDIQLEdQ MWBMHHERNOL e BHIA19dO]] @ VDIHIIO 910THLAOYTY e [KHHOmdLION 9HEOUdD)) @ werdorudy
AArodu arrerdoren uIrerdorew THINBLHOM mmread THWALOMD WHHALIOIIO1Q
9 C ¢ | Bur  pmexipuono [HO'dOHRLOYg @ | ()T S % THOINAOOH OHRLIOLOI] e 00®/el I9IIIJIJN @ | JLOIHITdOUI I
AoAung IHTRMI(PUILD
ndu 9aHegaAgodung xMHAIrOdIHOM 9LOIHITHOLTTEOH
KHHOIrog0d1 MOrEdol UMHIIIAOHRBLOY e 0Qge/el BHHOHIAdOee
EDMHIIBRBLOOL OJOHRINIX 9LOTHEKCH @
mexigrreay edAronodn eHoraoOHRLYg @ | 7] | + ¢ THedOMI(IIrea) MOIIINOY XIHHOdOL)
edoxedono
dd1 | dI| SI Aromxee ngooes LLBHUUAA] | dd1| dI | SI MHURMA] | / BLHOIIRI BH GUIIY IDIQUEd0IH

ALonxes HNBQOIBE €]

ALouxeg 910098E €99

L'y TIUIQR |, BHHOXEOX O] |



138

ILOOHALTQBLO

EHHOXII 11001 1HOIog0d[] @
EDIMHILIBRBLOON [ITeNI(IIea
edAronodn BHOLAOHRLOY @
dgrLdernerd xuHedosIHOWdel

MMH‘NH‘EDEOMOQ OHEBdO0JO0LJEg e

VDIUHIIBRBLOOL
THRdON (IR o

mnredd THWOLOMD
0QB/BL I19JMIOIN e
IN(}o uuHRULYeL IO

EHHRHI'BIIQO KlTeY1Ired BHINOAOMOH e 00k UUHRHLEAIRdL) AArod
oirodiHoy edAronodn BHOIEOHBLOY e dIroxes UTHLBLOOYOH @ MOLO0gULIRIg
ILOOHAIIQBL) BHHAog0dI KIl XUHUITRII'ed XMHOTg0dI mmio¢HI 1HEOUddd ILOOHIIIQRL)
9 7 | ¢ | edAronodn eHRI(UIIONO BHOIEOHRLOG ® | O] | + % 9IOTHIBLOONOH e d1I19eH ‘KHHOXedRE @ EHHOMAO] |
EHHEBEAG0IAIr000 oginuHoodug
OHRIHXJOL QJ€OHEII OHYXIredodug e OHed0O9Ir0dLHOMOH e
KHHOL'40L10IUd YDIMHIIBRBLOOL
edAronodir eHOIrdOHRLOY @ THRdONI(DIIREOH o mmread THWALOMD
urAWdod BHHOXRLHRERH eHERAOXIIRY 0QB/BL 9NN @
oHgoMMIN BH eHAdI9odo T @ OH exdOMeUA eHHUEdO[] @ | IMO(]PO HMHRHULNeLT(OdL]
SDIMHIIBRRLION [ITeNI(IIreax migodeod joge UUHhULg91IRdOL
edAronodn BHOIFAOHBLOY @ oodi nuHamdogeeo e UTHLBLOOYOH e
9LOIHIIIQBLD urrerdoren IddHI 1Heondoo EIITEHINBLHOY|
€ I| € |®eH sHHegAgodund oHorododif e | 9] | ¢+ % IHRIOMI(PIIRENOH o qLIgeH ‘BHHOXRdRE e BHRLIOIOIQONIIA]
mmiedd THWALOUD
0Qe/eL [9IIIOIIN @
edoredano
ddI | dI| SI ALouxes HQodee ILEHUUA] | dd1| dI | SI UHURUA] | / BLHOIITERN BH €UILIE IDIOIEO0OH

ALonxes HNBQOIBE €]

ALouxeg 910098E €99

L'y TIUIQR |, BHHOXEOX O] |




139

Axmend Arorudordir oMOIHI - Yd]
LLOOMXEL OMOITHT - ST
UITOMII ILOOHI1I0d18 OMOXHI - J]

ILINAA]
4190dudg XMHhUIOW
EDHMHIIBRBLOON [ITeNI(pIIredX EHHOHIAdOeE e
edAronodu BHOI'AOHRLYY ® ogLnuHoodud mmnread THWALOMD
drLderHerd xuHedoetHOWdRT OHeE09I'OdIHOMOH e |0Qk/eL I9IIIOIIN ®
ITerHamoMad OHBLOJO0LIBE @ VDUHIIBRRLOON | IO uMHRKULNeIIpodL
arrerdolen xuH9IrRgANRI THeOMI(PIIreaO e |0g® MUHRKLEARA) IRE IV
exrHgodug gt oJoHRWHdLO BHEREOXIIrRY UTHLRLOOIOH e nwerrerdoren
‘XUHRY €IreHe UUHITQ40d] ] @ OH exdOoMeUA eHHUEdO[] @ Kgodud 0I0HRUIOW €1 4LOIHOINAD
LLOOHCIIQBL) UMHIIIO yurondaryedex BL KITOWIREY|
9 C € | BHHOXITIOON 1HOwdgod[ ] @ | 9] 1% $ [IOHXOLBH dLOIHLAOYIH e eredig/sHHOMALIO] @ BHRINTY
edoxedono
dd1 | dI| SI Aromxee ngooes LLBHUUAA] | dd1| dI | SI MHURMA] | / BLHOIIRI BH GUIIY IDIQUEd0IH

ALonxes HNBQOIBE €]

ALouxeg 910098E €99

L'y TIUIQR |, BHHOXEOX O] |



140

Kgodud 0IOHRUIIOW
WOYBIMND edAredonmal yurondaryedex
sHHIrgeduA ndAronodu 1HOIraOHBIOY BHI/IEOLITIOH eredid/EHHOMALIO[] @
EHHedANel KHHeaANdew XBIOWA XMHITEOLTTEOH mmread THWOLOMD,
OHI/10L g JHXKI'edodlIy e 4 BHHeI1doOg e |O0k/keL I9JIIOIIN ®
EHHOXQdOLoRE 19UIrQ000 [HRERIY migodetA | I¥o(}o uuHhuLNeridodn

uIgoNelA WEHHOXI/OMITIOL 00® UMHhHLEAIRdIl) sHHERI1do0€

¥ 7 |l minrondaryedex 1HOIGOHRLOG @ | 6 ¢ ¢ € BHHRI1dOOog e UTHLBLOOYOH e HIOWA IHXOLBHOH

o1rodLHOX
OJOFOIHI I OJOHhOLOL EHHOIQ40d][] @

ILOOHAITQBLO da190dud XMHhUIOW
EHHOXIrO0Y THAIro890d] ] @ EHHOHI'AdOEE
mmiArodn AxoAung mmread THWOLOMD,
oirodiHON vdAronodn BHOIrdOHRLOY @ 0Qk/eL [9ONIIA @
ADIMHIIRRRBLOOL migodeod 1xood | 1o unHRULYRLITIPOdL
exidrreay edAranodn BHOOHRLOY e nuHImMdogeed o (00® UUHhULgdedoy
(sHHREALNOO0AIT) ALMATOdIT sHHeaAde UIHLBLOOXOH e
EHHORBHENE OHRIHXOL QHLO[] @ OHI/190L 90 e Kgodud 0IOHRUIIOW

EHHedAMdeW BL BHHOI'GOLOINE IDIMHAIBRBLOON sxurondorxedex exdOoNeLA

14 I |2 edAronodn eHOIdOHRLOG @ | § € € THREOMI(PIIBDIOH o eredid/EHHOMALIO[] @ BHXOL'BHOH|

edoiedano
A1 | dI | SI K1ouxee nQooes LLBHUUA] | AT | dI | SI MHURMA] / BLHOITRII BH UL IDIOLIEAQIH

KLoUXBE UWBQOJBE €]

A1ouxee d190d0BE €9

Q'p BIIMIOR

eInugoradod o109HmuUIroMgeH gidorlyed WOodHIIId XUHIGOWAS ‘diMuend eXHII()



141

Knend Ararudordn oMoTHI - ¥JI

ILOOMKEL OMOITHI - S

UYOMIN ILOOHITI0dIE OMOHI - ]

ILTNAA]

BHHRIAMRI BHHRIANdeW
OHI/g0L g JHXKI'edodlIy e

EHHOXI'090L
OHII4OLI 99 e
edAredonmor

BHITIONN TGO @
XBIOWA XUHITSOLTTE0H
4 BHHRIIdOOE e

mmikrodu gieredid]] e
Kgodud 0IOHRUIIOW
xurondorxedex
eredrg/sHHOMALION] @
mmiedd THWOLOMD

00®/el I9ITIDIN @

SDIMHHUR XIHIITHEOE
AgUIrmg XedoWA

EHHOXQdOLoRE 19UIrQ000 [HRERIY migodetA | I¥o(}o uuHhuLNer1dodn 4 kHHe11do0g

ILOOHYIIQBL) WEHHOXIIONITIOLI 00e UMHhULEARddL dOWA XMHOhBHEN|

9 T |¢€ EHHOXXIIrO0Y THOrog0d[[ @ | 07 | S % € kaHRIIdOOg UIHIRLOOUOH e 9LOTHLAJI I
wixdd nuadAredonwoL KQodug 0JOHRUITOW
JAIro0u XMHLAOmOHRdL IMUHIIBRBLIOL UUHITHOLT IO o sxurondoredex
ElTeNIQIIrRa) BHOO90d]] @ EHHOXI/ 09011 eredrg/sHHOMALION] @
INOITRINO OHITOLT IO e mmiedd THWOLOUD,
sHHIrgedA ndAronodu 1HOIrdOHRLYY ® XBQOJRE 0Qk/eL I9IMDIIA e
EHHedAMel KHHedAMdeIW xuHLdomoHedL A | Do uuHhrULNeII(OdL

QHI1gOL g OHXIedodlIy e XRHOWA XUHITEOLIITEOH oge uuHhuLgdnedal sHHedALdOOHERd)

Q A% EHHOXJILORE 19UIrQOJ0 [HRERI ® | 7] ¢ % 4 kHHeI1doog e UIHIRLOOUJH e OHXQIBHOH

edoxedono
dd1 | dI | SI K1omxee nQodes LLBHUUA] | AT | dI | SI MHURMA] / BLHOIIIRII BH UL IDIQLEIOIH

ALouxes HNBQOIBEL €]

ALouxeg 910098E €99

Q'{ NINITQR ] BHHOXLOTOd] |



142

Axnend Arorudordi oMOTHI - YJ[

LLOOMMXKL OMOI/HI - ST

UYOMIN ILOOHI1I0d18 OMOIHI - J

ILTNAA]

qHOXIOdILION 1 E17OXBE XUHXIQOLIBE
KHHOhRHENE oHAIrUgRd]] @
gHHRLONdOMUL

€ BIINAJLOHI BHLOI BL BMLI[
gHHMKodo1oRE

19UI'Q0J0/BHHRERNOL IHOhBHENY ®
BHHRIANRI BHHRIAdeIN

redgArondoy

nuHedOWdO(pHI O9HLBLOOTIH e
dI70XeE XUHXKIQOIIRE

I SHOXKIOAJLION 9LOTHLAIYI
IMIAdLOHI THEOLIOH e
EHHegANdeIN

OHAI99H 0Q® SHIBLOOIOH e

mmread THWOLOMD,
00®/el I9ITIDIN @
qHedgoidogxes
XUHUNDIOPHI
KHHOHMHUHUE
BIOLIEI0IH @
eheaALondoy
AHeLd BHHAmALION

eheaALondox AHeLd
OJOHII'BHONIMHA(
0Q® OJOHRLIOKOIEI]

9 T | € oHI1gon1d oHXIredodug o 71 | ¥ | ¢ EHHORBHENAI MILILOH @ oHeonda) e EHHOMALIO[ |
qHOXIOdIIION 1 E1YOXBE XUHXIQOLIBE redgArondoy mmread THWOLOMD,
KHHOhBHEUE OHAIMgRd] | @ nuHedoWdo(HI 09HIBLOOTOH e 0QeB/BL 911N @
sHHeLOudoMHE d1I'0XeE XMHXIQOLRE LI UMHhULEIIpodL
€ BIINAJLOHI BHLOI BL BMLI[ 1 9HOXIrOdaLoNn 9LOTHLAOYIY e 00® UMHhHLEdRdI)

BHHOXdo10kE IMIAdLOHI THEOLIOH e UTHLBLOOYOH e Kgodusg

19MIrQOO0/BHHBERNOII [HOhBHEUY © gHHedANdew| umaurnd IHhurewdedr EKHHeLOHdoMUg|

sHHed ARl BHHRIANdRW OHA199H 0Q® SHIBLOOIOH e 00Q® BHHIXIOMIIIA| QHXOIBHOH

14 I | T oHIr1gon1d oHXIregodug o 07 | S | ¥ EHHORBHENAI MILILOH @ IHRHEID ® 09k oHIOdOMOH

edoredono
ddI| dI | SI ALonxee HQodee ILKHUMA] | ddI| dI | SI UHUhUA] | / BLHOIITRN BH €ULIE MIOUEI0OH

K1oUxeE UWBQOIRBE €]

ALouxes d100d0BE €39

6’ BIIMIoeJ,

MINBMOILIE0Q0H MWHHUITRdOIIO € XMHEBEE ol amuend BXHITIO




143

MMhOL THII'OdLHOM THOI'OHBLOY e edrnrHoodud 1oomodn A mmedd THWOLOMD
EHHOL'0LOIUd 41r0dLHOM UIHLIBLOOYOH e 0Qe/eL [9ONIDIA @ Koonodu
edAronodn eHOIrAOHRLYY @ oonodu yuhuHQOdud | MEUITd [HhUlewdaedL oJonnHQOdNg
Arenoodon UVHOhBHENEOH @ 00® BHHOXIOMINIA | OBk 11T 9Ir0dLHOM
¥ 14 7 | vHHehgeH udAronodu HOIAOHRLYG @ | 7] % ¢ IHhUEID @ UTHLBLOOYIH]
rreHoodon
UUHBIONI(IIrREMOH o Kgodng OJOHRUIIOW
ArreHoodon oonodu uuhrHQOdHd yurondaryedex
KHHehgeH HdATSNOodl THOIrdOHRLOY e UVMHOhBHENEOH o | tledid/BHHOMALIO] e
arrerdoren o1rrod1HON mmread THWALOUD
xuHLeding exdraodon/arodiHod 41000BE XUHIIRIIIID 0QB/RL [4INIDIA @ arrerdoren
UVHITX] UUHOIAOHRLOY @ 9LOTHLAOYI{ e | WauIld IHhUulewdaedL el uHUg0dnd
EDIMHYIIBhBLOON [HTRNI(IIredX VUHIIRhBLOON 0Q® EHHIXIOMITIA sxurondaryedex|
14 I z edAronodu eHordoHRIOg @ | 9] | ¥ % THeaOMI(PIreIOH o THRUEID ® q1o1H9IrgeIdeq
AreHoodon Kgodud OIOHRUITOW
KHHehgeH ndAronodu 1HOrdoHe10q e yurondaryedex
Kdonodu reHoddan | eredida/sHHOMALIO] @
0JOhMHQOdUE KB Ired HOWd40d] | @ UuHedONI(PIIreadOH o medd THWOLOMD
eaLnuHgodug Aoamodu earnuHgodud 1oonodu A 0Qk/eL 191N ® ndAronody
KI'Y IMROL THArOdLHOY THOI'dOHBLOY @ qrrodLHOM UIHIBLOOIOH e | HeuLld IHhulewdgedL 1huHgodug
EKHHOI'AOLOINE oonodu yurnHQOdug 0Q& EHHOXIOMIMA | 1HOd180do1oH oge
14 14 I edAronodu eHordoHR1Oq @ | G S ¢ UVHOKBHEUEOH @ IHRHEID @ | IHRHO9Ir0OdIHOMOH]
edoredano
ddI | dI | SI ALonxee MQOdee ILKHUMA] | dAI| dI | SI UHUhUA] | / BLHOIITRN BH €ULIE MIOUEI0OH

KLoUX®E UWBQOIBE €]

Arouxes d100doBE €3

01 BTMIQR]

woodnodn WuhnHQOdNd € XUHREE 01 aDIUend BXHIN



144

Arrenoodon

sHHehgeH ndAronodu 1HOrdoHRLOH e
EDIMHIIBRBLOON IIITeNI(IIread
edAronodn eHoIrAOHRLOY @

rreHoodon
UUHREONIDIIEDIOH o

Kgodud OIOHRHIOW
yurondonedex

J0dRBLI0I LLOOYK|

o1rodLHOX edrnrHoodud 1oomodu A | eredid/sHHIMALIO[] @ | I @DIMHYI'BRBLOOL]
oJoHI1xd edAronodu eHOIrdOHBLIOY e qIr0dLHOM UIHLBLOOYOH e mmread THWALOUD LLOOHIIfKIY
arrerdoren oonodu yuhuHQOdHud |0ge/BL T9QIIDIIAN ® JHUAOLTHOW
v 14 z BIT [HIes1punons Hoxrdodieg o | 71 | ¢ ¢ UUHOhBHEUEOH e | l1dLlIuHQOdud A UIOE @ UUHXIIIBHOH]
mmnread THWALOMO
0Qe/BL [9IIIOIN @
DIPG
earnuHgodug Aosnodu reHoodan UUHhULIerIpodn
KL IMhOL THIrOdLHOY HOI'AOHBLOY @ UUHRIONI(DIIRENO @ (008  MUHhMLgdRdOL
EHHOL'40LOINg edrnHoodud 1oomodn A UTHLRLOOIOH e sHHRdANde
edAronodn eHOIrAOHRLOYY @ 4Ir0dLHOM UIHLIBLOOYOH e | HEuLld IHhULeWwgedL 1001od g
Arenoodon oonodu uunrHQOdud 00® BHHOXIOMIA | oirodLHOM 9Hd1d]
¥ 14 7 | vHHehgeH udAronodu HOrEOHRLOG @ | T | + ¢ UUHOKBHEUEOH ® IHhUEID ® UIHLBLOOYOH]
omugoradad onnHgodng
SHRA09Ir0dLHOMOH e
KHHBHI'RI'QO
EHHBHIBLI'QO oHedodQIIreNOH
sHHedAdQIIre) BL BHHRIAL0IAIDQ0 0QE OHBIALOIALDQ0H e Kgodud 0IOHRUIIN
0JOHRIHXAL HdAronodil THOIrdOHRLOY @ rreHoodarn yuroudaryedex
earnMHQOodug Koonodur K1 uuHeaoNI(ireadoH e | eredid/sHHOMALIO[] @
edoxredono
A1 | dT | SI K1ouxee ngodes LLBHUUAA] | dd1| dI | SI MHURHA] | / BLHOIIRI BH GUIIY IDIQLEIOIH

ALouxes HNBQOIBEL €]

ALouxee 410008E €39

01 { MHUIrQe |, BHHXEOI O] |



145

Axnend Arorudordin OMOTHI - YJ] ILOOMKEL OMIIHI - §] ‘MIOMII 1LOOHYLIOAIE OMOTHI - J :MMLINUA] |

o1rodLHOXM
oJoHI1xd edAronodu eHOIrdOHBLOY e
ArreHoodon Kgodud OIOHRUITOW
sHHehgeH HdAronodi 1THOrdoHeLOY e rreHoodan yuroudaryedex
eImuaoradad olonnHgodud uuHedoMIpIreaMoH e | eredid/BHHOMALION] e
ndAranodn 1HOIrdOHRLOY e IDIMHAIBhBLOOLI mmiead THWOLOMD
EHHBHI'BI'QO BHHREAHOIAIDQ0 IHeEOMI(DIIeEOH o |00k/BL 19MDIA ®
OJOHRIHXAL ndAronodn 1HOIrdOHR1OH e edlMHQOdNE | wMEnrd IHhRALewaedl
EHHOLr'd0L0IAd EHHEREAG0IAIr000 00 EHHOXIOMITIA KIITRHINBLHOY
9 14 € edAronodu eHorgoHelog @ | 9] | ¢ ¥ | OJOHRIHXAL 9LOIHLAOYIY e IHRUEID ® BHRINIY
Kgodud OIOHRUITOW
yuroudaryedex
o1rod LHOX eredida/BHHOMALIO] @
oJoHI1xd edAronodir eHOIrdOHRLOY e mmiead THWOLOMD
Arrenoodon 0Qk/eL I9IIIDIIA ®
sHHehgeH HdAronodil 1HOIrdOHRLOY e qHegoidogxes
emuaoradod o1ornHQOdNE rreHoodon XUHANDIO(QHI
ndAronodu tHOrgOHB1OH @ UUHREONIDIIEDIOH o EHHOHMHUHHE
EHHEHI'BIIQO KHHREAG0IALr0Q0 earnuHgodug 1oonodu A BIOLEQQOH e
OJOHARIHXAL UdATonodi THOIrdOHRLOY e q1r0dLHOM UIHLRLOOOH e | MguLld [HhulewdgedL
KHHOL'A0LOINg oonodu uunnHgOodud 0Q® EHHIXIOMIIA KIITEHINBLHOY
9 Z € edAronodn eHOIrdOHRLOg @ | 9] v % UMHR09IA10da0H e IHRHEID ® | BHRLIOIOIQOMAIA]
edoredono
A1 | dI | SI A1ouxes MQOdee ILKHUMA] | A1 | dI | SI UHURUA] | / BLHOIITERN BH GUILIE IDIOLEI0OH

ALouxes HNBQOIBEL €]

ALouxee 410008E €39

01 { MHUIrQe |, BHHXEOI O] |



146

Kgodud BMHINIO BHAIHIIN BHOWR40d[] @ IOHRIHIIN 9LIIHLADYIE e 0QB/BL THEOHO() ®
WEIOWHE WHHRIHXAL 1 WHHAOLBIrA1d TIXII (IS uMHRULIEIIpodL
JRI19OLI g Ol ‘BHHedAMNdRIA ® UUHINS0dI HMHOMOLTINOMIH (008 UUHRHALgdIRdOL minend
sHHeaAden 00k UMHLOIH e UIHLBLOOTOF] e | THUINHALOL odIr
oHoxIrdogres vl 9HIA10dOIT @ EHHEBEA00LORE €1 BIMAJLOHI | Maurnd IHeuiewdedl|  qHaxrodonon
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BIY IIIAJLOHI I9OWIOHUII THIIBLJ]] @ LLOOME O1Ir0dLHOM OJIOE9ITHIN mmiead THWOLOUD
AQodud BMHITIO BHRIHIIN BHOTHOd][ ] @ udAranodu 9191HLAITIY e 0Qe/BL I9ONIIA @
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4.3.2. Oninka NpUAHATHOCTI 3araJibHOT0 3AJIUIIKOBOT0 PU3UKY JJIsl

MeIM4YHOr0 BUPOOY y (pOpMi PeKTAJIBLHUX CYIIO3UTOPIIB

HactynuuMm etamom Oyna OIliHKa MPUHHATHOCTI 3arajbHOTO 3aJHIIKOBOTO

pu3uky. CxeMH OIIIHKHM PHU3MKY JJI1 KOXKHOI 1IeHTH(IKOBAHOI Tpynu HeOe3mek

HaBeneHo B Tadmuiax 4.12 — 4.17.

Tabmanig 4.12

CxeMHu OLIIHKY PU3HUKY ISl HEOE3IEK, 110 MOB's3aH1 13 MOTCHI[IHHUMHU
HeOe3neKaMu KOMIIOHEHTIB

HeiimoBipHO

TskkicTs| Hesnaunuii | Maprinansauii |Kputnanuii| Cepiio3uuit | Tsoxkkuit
Buporignicts 1 2 3 4 5
Yacro 5
IMoBipHO 4
Heperymsipao 3
Heuacto 2 6

1

Tabmuusa 4.13

CxeMu OIIHKU PU3UKY 3YMOBJIEHUX 010JIOTITYHUMU Ta XIMIYHUMH

HeOe3neKaMu
TskkicTs| Heznaunuii | Maprinansauil |Kputnunuii| Cepiioznuid | Tsoxkkuit

Buporignictn 1 2 3 4 5
Yacto 5

MoBipHO 4

Heperynsipuo 3

Heuacrto 2 6

HeiimoBipno 1 3

Taomung 4.14

CxeMu OIIHKH PU3HKY JUIs1 HEOe3MeK, 3yMOBJIEHUX BIUIMBOM (PAaKTOPiB
HABKOJIMITHBOI'O CEpeIOBUIIA

TskkicTs| Heznaunuii | Maprinansauii |Kputnunuii| Cepiioznuit | Tsoxkkuit
Buporianicts 1 2 3 4 5
Yacto 5
VMoBipHO 4
Heperynapuo 3
Heuacto 2 4 6 8
HelimoBipo 1 2
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Tabanis 4.15

CxeMHu OIIHKH PU3HKY MOB'sI3aHUX 3 OoNepaliiHIMU HeOe3neKaMHu

TsekkicTs| Heznaunuii | Maprinansauii |Kputuunuii| Cepitozuuit | Tsoxkkuit
Buporignicts 1 2 3 4 5
Yacro 5
MoBipHO 4
Heperymsipuo 3
Heuacrto 2 6
HeiimoBipHo 1 2

Tabnuusa 4.16

CxeMH OLIIHKU PU3HKY sl HEOE3IEeK, 1110 MOB'sI3aH1 3 BUPOOHUYUM

MPOILIECOM

TskkicTs| Hesnaunuii | Maprinansauii |Kputnanuii| Cepiio3uuit | Tsoxkkuit
Buporignictn 1 2 3 4 5
Yacto 5
IMoBipHO 4
Heperymsapuo 3
Heuacro 2 4 6
HeiimoBipao 1 2

Taomung 4.17

CxemH OIIIHKM PU3HUKY JUIsl HeOe3MeK MOB sI3aHuX 13 HeJ0JIIKaMK 1HGopMaltii

HelimoBipHO

TskkicTs| Heznaunuii | Maprinansauii |Kputnunuii| Cepitozuuit | Tsoxkkuit
Buporignicts 1 2 3 4 5
Yacro 5
MoBipHO 4
Heperymsipuo 3
Heuacro 2 4 6

1

Po3kputTs iH(pOpMaIi MOAO0 3aIUIIKOBOTO PU3HKY € OMUCOBHUM 1 MOXKE

MICTHTH JOBIJKOBI BIJIOMOCTI MPO 3aJUIIIKOBI PU3UKH, TTOB's13aH1 3 BUKOPHUCTAHHIM

MEIUYHOTO BUPOOY.

OckisibKu Oyb-sIKUN 3aTUIITKOBUN PU3HUK, IO 30€piraeThes Micisi BAKOHAHHS

3aXOJIIB 3 YINPaBJIIHHSA PU3UKOM, HEOOXITHO OIHIOBAaTH (SIK MPUUHATHUN abo

HEMPUIHATHUN PU3HK), TIPOJOBKEHO PO3pOOKY 3aXO0/IiB, MIii, MPOTpaM YIpaBIiHHS
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PU3UKOM — SKIINO BiH HENPUHUHATHHN Ta BUKOHAHO aHAN3 CITIBBIIHOIICHHS
PUBHK\KOPUCTH JUISI PHU3UKY, SKIIO HOTO 3MEHIICHHS 10 PIBHSA «IPUAHITHHI
HEMOJKITUBO.

[Ipu uboMy KOpHUCTYBaua 3a0e3neueHo 1H(GOopMaIli€ro MPO 3ATUIIKOBUM PU3UK
NOSIBU aJePriYHUX peakiliil B pa3l 1HAUBIIYalbHOI HEMEPEHOCUMOCTI CKJIaJ0BHX
OPOJYKTY, MO0 JaTh MWOMYy MOXJIHMBICTh NpUMMaTH 1H(GOpPMOBaHE pIlIEHHS
(1HCTPYKIIisl 3 BUKOPHUCTAHHS).

[adopmarrist 3 Oe3meku maHa y ¢GoOpMi €TUKETOK 3 TMOMEPEHKECHHSIMH,
MPUKPITUICHUMH IO MEUYHOTO BUPOOY Ta y BUTIIAJII MOMEPEHKEHb B IHCTPYKIT 3
3aCTOCYBaHHs (B PO3/1JIl IPOTUIIOKAa3aHb Ta MOOIYHOT Ai1).

MeTtot0 € BKa3iBKa B CyMpOBIiIHINA JTOKyMeHTAIlli iHpopMaIrii, Mo J03BOJISIE
KOPHUCTYBau€Bl MPUNUHATU 3BaXKEHE PIIICHHS 3 YpaXyBaHHIM 3aTUIIKOBUX PU3UKIB 1
KOPHUCTI BIJ] 3aCTOCYBaHHS MEAMYHOIO BUPOOY (3 YypaxyBaHHS MOKJIIMBOI
IHIUBITyaJIbHOI HEMEPEeHOCUMOCTI CKJIAJOBUX MPOIYKTY Ta MOXIHUBOI TOSBU

QJIePTIYHUX PEaKIIiif).

BucnHoBku 10 po3ainy 4

l. Meanunuii  Bupi®0 'y ¢GopMi  pEeKTaIbHUX  CYNO3HUTOPIiB 13
MPOCTATONPOTEKTOPHOIO JII€I0 TPU JIOCTI/DKEHHI Ha KyJbTypl KIITHH Vero
BUSBUBCS IIJIKOM HETOKCUYHUM. AHAJIOT1YH1 pe3ynbTaTi oTpuMano i y MTT-tecTi:
BcTaHOBJIEHO, 10 CCso I JaHOTO MPOIYKTY mepeBuInye S0 Mr/mMit 1l eKCTPAKTy
arig kapiaukoBoi manbMu (Saw Palmetto), 16,67 Mr/mn st eKCTpakTy KOPEHIB
JTOOUCTKY Jikapebkoro (Levisticum officinale), 16,67 Mr/mi 1jis €KCTPaKTy KBITOK
Hariok Jikapewbkux (Calendula officinalis).

He Oyno BusiBieHO ceHcHOUITI3yr0Uuoi Ta IIKIPHOMOAPA3HIOBAIBHOI J1i Mpu
HAHECEHH1 Ha IIKIpY.

2. KoMmO0iHallisi eKcTpakTiB THaJbMH KapJIHUKOBOI, KOPEHIB JIOOUCTKY
JIKapChKOTO Ta KBITIB KaJCHAYJIH JIKAPChKOI MAa€ BUPAKEHUM MPOTU3AMAIbHUN
epekr, anTunpoaidpepaTuBHUA e(pEeKT Ta IMyHOMOAYJOKYy Aito. Bupid

JEMOHCTPYIOTh TO3WTHBHE CIIBBIIHOIIEHHS KOPHUCTI/pu3uky. besneka Ta
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edeKTUBHICT, BUPOOY MPOJEMOHCTPOBAHA 3aBISIKH OOpaHUM JITEPATypPHUM
mokepenaM. Ha migcTaBi KpUTHYHOT OIIHKM KOPHUCTI 1 PU3HUKIB, SIKI 3 TOYKH 30PY
KJIIHIYHOI OIIIHKM Ta 3a YMOBHM JOTPUMAHHSI 3aXOJlIB O€3MEKH, PEKOMEHIOBaHI
BUPOOHUKOM, ICHYIOTh HE3HAUH1 pPU3UKHU KOPUCTYBaua, 0 MOXKYTh OYTH MPUNHSATI
710 yBaru, 0Co0JIMBO 3 ypaxyBaHHSIM BUCOKO1 €()eKTUBHOCTI BUPOOY.

3. [IpoBeneHe MOCTIKEHHS 3 OIIHKK PH3UKIB JEMOHCTPYE, IO HEMae
TAaKOro 3aJMIIKOBOTO PHU3UKY, SKUW 32 HOPMAJIbHUX YMOB BHKOPHUCTAHHS MOXKE
MOCTABUTH IIiJT 3arpo3y O€3MeKy MEIUIHOTO BUPOOY CYMO3UTOPIiB PEKTATHHUX Ha
OCHOBI1 POCITMHHOT CHPOBUHH, 1, 0€3yMOBHO, BC1 PU3HKOBI MO/, SIK1 PO3TJIAIAI0THCS

32 YaCTOTOIO Ta TUIIOM, HAJIEKATh JJO IOBHICTIO MPUUHATHOTO» PU3UKY.
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BUCHOBKH

VY nucepranii TEOPETHUYHO Yy3arajJlbHEHO i MPEACTaBICHO HOBI MUISAXHU
pO3B’sA3aHHSI HAyKOBOiI MPOOJEMH, IO CTOCYEThCS PO3POOKH, CTaHAApTHU3aIlli Ta
YOPABIIHHS pU3MKaMHM 1HBa3WBHUX MEIUYHUX BHUPOOIB Uil PEKTAIBHOIO
3aCTOCYBaHHS, SIKI MICTSATh OIOJIOTIYHO AaKTHUBHI PEUYOBHHU POCIMHHOTO
MOXO/KEHHSI. Pe3yIbTaTi HAIIMX TOCHIIKEHb 1I03BOJISIIOTH 3pOOUTH TaKi BACHOBKHU.

1. [IpoBenenmii aHami3 YWHHUAX €BPOMNEHCHKUX Ta YKPaiHCHKUX
HOPMATHUBHO-TIPABOBUX JOKYMEHTIB y cdepl peryiatoBaHHS 00Ty MEIUYHHX
BUpOOIB TOKa3aB 3HAa4yHI TEPMIHOJOTIYHI PO30LKHOCTI Ta HEIOCTaTHIO
rapMOHI3allll0 YKpaiHChKOTO 3akoHoAaBcTBa 13 Permamentom (€C) 2017/745 1
MOB’ I3aHUMH I11/13aKOHHUMU akTaMmu. [1i po301KHOCTI yTPYIHIOIOTh BIPOBAKCHHS
Cy4aCHMX MIAXOAIB JI0 OLIHKY BIAMOBIAHOCTI Ta Ki1acudikaiii MeAUuYHUX BUPOOIB B
VYkpaiHi, 110 miaKpecItoe noTpedy BAOCKOHAIEHHS HOpMAaTUBHOI 0a3u. Po3risHyTo
HOBI METOJIOJIOTIUHI MIAX0AH J0 Kiacu@ikaiii Ta OIIHKKA 0e3MeYHOCTI MEIUYHUX
BUPOOIB, fAKI MICTATh OI0JIOTIYHO aKTWUBHI pedoBuHU. Lli miaxomm MOXKyTh
3a0€3MeYnTH MiABUIIEHHS TOYHOCT1 OI[IHKM PU3HKIB Ta IXHBOT'O BILUIUBY Ha 3/I0POB’ s
NAII€HTIB, CIPUAIOYM OUIbII €()EKTUBHOMY KOHTPOJIIO MEAUYHHUX BHUPOOIB.
[IpoananizoBaHO CKJIaIHICTh PO3POOKH Ta KOHTPOJIIO SIKOCTI METUYHUX BHPOOIB Ha
OCHOB1 O10JIOTIYHO AKTUBHUX PEUYOBHUH. 3alpPONOHOBAHO BKIIOUUTU 0 IIHOTO
0araTOKOMIOHEHTHOI'O Mpolecy 1AeHTU(DIKallll0 KOMIOHEHTIB, aHalli3 HPOJIYKTiB
Jerpaaarnii Ta CTaHAapTH3aIliI0 TOCTITHUIIBKUX METO/IIB.

2. HaykoBo 0OIpyHTOBaHO SKICHMM Ta KUIBKICHUHN CKJIaJ]] CYTO3UTOPIiB
PEKTaTbHUX 3 MPOCTATONPOTEKTOPHOIO Ji€r0. BuzHaueHO (iTOKOMIO3UINIIO, IO
ckianaerbes 3 COz-eKCTpakTiB AT Serenoa repens (150 mr), kopenst Levisticum
officinale (50 mr) ta xBiToK Calendula officinalis (50 wMr), sxa omnocepeaKkoBye
POCTATONMPOTEKTOPHI BiacTHBOCTI. [lokazaHo, 10 HAWOUIBII paIliOHATLHOIO
OCHOBOIO [IJISl CYNO3UTOPIiB PEKTAIBHUX 13 PO3pO0JICHOI (DITOKOMITO3HINIEIO, €
KoMIieke ruinepuHoBux edipiB Witepsol® HI15, sxuit 3a0e3medye HalBUIIUI

IBEHb BUBLILHEHHS KapoTHHOIIIB (93,42%) 3a 45 xB. (3a ¢papMakonelMHUX YMOB
y
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MIPOBENICHHSI EKCIIEPUMEHTY), a TaKoX (I3HMKO-XIMIUYHI XapaKTEPUCTUKH (4ac
IUTABJICHHS, PO3M'SKIIEHHS Ta PO3MaJaHHs), SKI 3aJ0BOJBHSIIOTH BHMOTaM
HepxaBHoi papmakonei Ykpainu Ta €Bpormnenicbkoi hapmakornei.

3. HaykoBo oOOrpyHTOBaHO MapaMeTpy AHAIITUYHOI CTaHIApTHU3aIli
CYNO3HUTOPIiB PEKTAIBHUX 3 MPOCTATONPOTEKTOPHUMHU BIIACTUBOCTAMHM 32 (D13UKO-
xiMiyHUMU  (i1eHTU(dIKaIg SKUPHUX KHUCJIOT, JITYCTUIAIB, QapaaioniB Ta
KapOTHHOIIIB, CEpeIHS Maca, OJHOPIAHICT, MacH, KUIbKICHE BHU3HAYCHHS
KapOTHHOI1iB) Ta MiKpOOi0JIOTIYHUMHU (3arajibHi Yrciia aepOOHUX MIKPOOPTraHi3MiB
W JpiXKHKIB Ta TUTICHSBH, BIJICYTHICTH TOJIGPAHTHHUX JO JKOBYI I'paMHETaTUBHHX
Oakrepiid, Staphylococcus aureus ta Pseudomonas aeruginosa) TNOKa3HUKaMHU.
JloBeneHO, M0 KAapOTUHOIAM € 0a30BUM XIMIYHMM MapKepoM [UIsl TECTIB
“Inentudikamis” Ta “KiibkicHE BU3HAYEHHS JUIS PO3POOJICHOTO MEIUYHOTO
BUpoOy. OOIPYHTOBAHO KUIbKICHE HOPMYBAHHS CYMH KapOTHHOINIB y KOXXHOMY
cyno3utopii (y nepepaxyHky Ha -kapoTuH) — He MeHie 0,2 mr%.

4. OOrpyHTOBaHO MapaMeTpud OCHOBHUX CTaJliii TEXHOJOTIYHOTO MPOIECY
BUTOTOBJICHHS MEIUYHOTO BHUPOOy. BH3HA4YeHO KIIFOUOBI KOHTPOIBHI TOUKH IS
TaKMX €TaliB BUTOTOBJEHHS SIK HarpiBaHHs (ITOEKCTPAKTIB, IUIABJICHHS
CYNO3UTOPHOI OCHOBM, T'OMOIEHI3allisl KOMIIOHEHTIB BHpPOOy, (opmMyBaHHs
CYyIO3UTOPII0, TAKyBaHHS, 1110 MAlOTh KPUTHYHE 3HAUYCHHS JIJIs1 3a0€3MCUCHHS SIKOCTI
rOTOBOTO MIPOJYKTY.

5. llpoBeneHo O010J0T1YHE OLIHIOBAaHHA PEKTaJIbHUX CYNO3UTOPIiB 13
POCTATONPOTEKTOPHUMHU BIACTUBOCTSAMHU 3TiHO pekoMenpaarii ISO 10993. Ha
OCHOBI ~ OTpUMaHUX  pe3yJbTaTiB  JOBEJAEHO  BIJACYTHICTb  BHPaKEHOTO
HUTOTOKCUYHOI'O BIUIMBY MEAUYHOTO BUPOOY Ha KyJbTypy KIITUH Vero Tay MTT-
tecTi. CCso JUIsl pEeKTAIbHMX CYHNO3UTOPIiB 13 MPOCTATONPOTEKTOPHOIO €0
nepesuiye 50 Mr/Mi i €KCTpakTy Serenoa repens, 16,67 Mr/Mil AJisl €KCTPAKTY
Levisticum officinale ta 16,67 mr/Mmn pana exctpakty Calendula officinalis.
[Ipotsrom 72 roavH JOCIIIKEHHSI HA MypUakax He OyJio 3a(iKCOBaHO €PUTEM YU

€1eM I@pUd HAHECEHHI 3pa3KiB Ha MIKIpy, IO CBIAYUTH NP0 BIACYTHICTb
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CEHCUOUTI3yI0u0i Ta MIKIPHOMOAPA3HIOBAIBHOI Jii pO3pOOJEHOTO MEIUYHOTO
BUPOOY MICLEBOI'O 3aCTOCYBAHHS.

6. [IpoBeneHO KIIiHIYHE OLIHIOBAaHHSI MEAUYHOTO BUPOOY 3rigHO TeXHIYHOTO
periamMeHTy moj0 MeauyHux BUpoOiB. [lokazaHo, mo KoMmOiHAIlS EKCTPAKTIB
Serenoa repens, Levisticum officinale ta Calendula officinalis onocepenkoBye
CUHEPTiyHUN e(eKT, MOTEHIIIYM MPOTU3aNalbHI BIACTUBOCTI, PETYJIAIII0
anmonTo3y Ta I1HriOyBaHHS TMpo3anajbHUX IUTOKIHIB. biojoriuHa akTUBHICTh
¢diTokommno3uiii OOyMOBIIOE€ TO3UTUBHUN BIUIMB Ha MATOJOTIYHI MpOLECH ¥y
nepeIMiXypoBiil 3a71031 IPU TMPOCTATUTI Ta JOOPOSIKICHIN rinmepruiaszii 3a paxyHOK
nocyia0leHHsl 3amajbHUX MPOLECIB, 3amo0iraHHd PO3BUTKY MIKPOTPOMOO3IB,
3MEHILIEHHS  HAOpAKy 1  JeHKouumrtapHoi  iHGQUIbTpamli,  MOKpalEHHs
MIKPOLIMPKYJISIT Ta HOpMaii3allii reMocTasy.

7. BwuzHaueHo Kareropii pU3MKIB s PEKTAJbHUX CYMO3UTOPIiB 13
MIPOCTATONMPOTEKTOPHUMH BIACTUBOCTIIMHU, SIK1 OXOTUTIOIOTH HEOC3IEeKH, TTOB’ A3aH] 3
KOMITOHEHTaMH, O10JIOT14HI Ta XIMIYHI PU3HMKHU, BIUIUB (hDaKTOPIB HABKOJHUIITHBOTO
CepelloBHINa, ONepariiiHi HeOe3MeKHu, pPU3UKH, TIOB’S3aHI 3 BUPOOHUIUMU
nporecaMu, Ta iHQopmariiiHi pu3uku. Yci HeOe3neku Oynu iaeHTH(]IKOBaHI Ta
kinacudikoBani 3a iHgekcoM TskkocTi (IS), HimoBipnocti (IP) Ta iHmexcom
npioputery pusuky (IPR), a iXHS NpuiHATHICTH OIlIHEHA 3a MATPHUIICIO PU3HKIB.
JloBeseHo, IO HaWOLIBII PU3UKHU CTOCYIOTHCS MPOBEACHHS BUIIPOOYBaHb Ha
CTaOUIBbHICTh, Bajifalli BUPOOHMYMX 1 MAaKyBaIbHUX IHPOLECIB, a TaKOXK
dbopMyBaHHS peKOMEHJIAI 10 BUKOpUCTAaHHSA. JIJIsl pU3HKIB, IO 1IeHTH(IKOBaHI
sk Henpunyctumi (IPR >10) a6o B 301y ALARP (8 < IPR < 10), o6rpyHTOBaHO
NUISIXM 1X MIHIMI3aIli, 10 JAO3BOJUJIO JIOBECTH PIBEHb 3AJIUIIKOBUX PHU3HKIB 0

OPUIHATHOTO PiBHS.
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pesynbTartiB qucepTariiinoi pobotu IMutpenko Onexcanapu BacuniBHu
«HaykoBO-TexHIUHI TPUHIHITY CTAHAAPTH3ALlil Ta YIPaBIliHHSA PU3UKAMU
iHBa3MBHOTO MEJMYHOTO BHPOOY i3 IPOCTATOIPOTEKTOPHOIO JII€F0»
B OCBITHBOMY TIpoIleci Kadepy TpaHCIALiHHOT MeanYHOT OioimxKeHepil
HamioHanpHOTO TEXHIYHOTO YHIBEPCUTETY YKpalHu
«KuiBchpkuit moniTexHiynuii iHCTUHTYT iMeHi Iropst CikopchbKoro»
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TpaHCIAIIHOT MenuuHOT OioiHX)eHepil, K.bapM.H, fon. [onembGioBerka O.1., nexan
¢pakynerery Oiomenuunoi imkeHepii, 1.6.H., npod. I'ankig O.1O., ckmanu akT mpo
BUKODHCTAHHs pe3ylNbTaTiB amcepramiiHol pobotu Jmutpenko OnekcaHnpu
BacuniBan «HaykoBo-TexHIYHI TNPHHLOWIM CTaHZApTH3alil Ta YyHpaBIiHHS
pHU3MKaMU iHBa3UBHOI'O MEIUYHOrO BUPOOY i3 MPOCTATONPOTEKTOPHOIO Ai€r0) Ha
3000yTTsL crymeHs Jnoktopa Ginocodii 3a cmemiamsHicTio 163 Biomemuuna
IHKeHepis y HaBYaNbHOMY TIpoleci Kadeapd TPaHCIANIAHOI MeIH4YHOl
OioimxeHepii, a came: pe3yJbTaTi pOOOTH BPaXOBAHO MPH pO3pobJieH] HaBYATBHUX
nporpaM (cuinadyciB) Ta BnpoBamkeHo 3 2023/24 H.p. y BUKIQaHHS TUCHHUTLIIH
«Cucremu 3abesrnedeHHs sKOCTi y OiomenuuHid iHxeHepil Ta Oiogapmamii» Ta
«Perynaropui BimHocuHM y OlomemuuHilt  imkeHepii Ta  6iodapmarii»
(Marictepcpkuii  piBeHb BHINOI OCBiTH) s 3400yBadiB  CHELialbHOCTI
163 biomennuHa iHXeHepis.

3as. kad. TMB, K.T.H., fo1L. ﬁ/é% Onexcannp BECAPAB
Hou. kad. TMB, k.bapm.u., gom. 2 Onena 'OJIEMBIOBCBKA
Hexan ®BMI, 1.6.H., mpod.

—
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JTOJATOK B

3ATBEP/DKVIO

3acTyMHUK reHepaabHOrO TUPEKTOopa 3 OllepalifHuX
HIBEPCAJILHE ATEHTCTBO

Spocnasa 3ATI'OJIJTHA
2024 p.

pe3yabTartiB aucepralliiftnoi pobotu Imurpenko Onexcanapu BacuniBau
«HaykoBo-TexHiYHI IPUHLMIN CTaHJAPTH3ALlil Ta YIpaBIiHHS PU3HKAMHU
iHBa3MBHOIO MEAMYHOI0 BUPOOY i3 MPOCTATONPOTEKTOPHOIO JIi€I0»
y Bupo6rnuomy nporeci TOB « YHIBEPCAJIBHE ATEHTCTBO «[TPO-PAPMA»

Mwu, Ti O HUXYE MiANHCATHCH, KOMicis y CKafi: 3acTyIIHHKA Ha4yalbHHKA BiAALNY pPEryisTOPHHX
BITHOCHH, MEHEDKMEHTY SIKOCTi Ta HayKOBO-TEXHIYHUX po3pobok lobpsHebkoi 1.5., kepiBHIKA rpynu
3 HayKOBO-T€XHIYHUX po3pobok MenbHuk B.A., cxianu Mo JOBIAKY MO BUKOPUCTaHHS pe3yJIbTaTiB
qucepraniftaoi po6ortm J{mmtpenko Onekcanapu Bacmnipanm «HaykoBo-TeXHiuHI NpHHIMON
CTAaHJAPTH3ALli Ta YIpaBIiHHSA pU3NKaMH iHBa3UBHOIO MEJWYHOIO BHPOOY i3 MPOCTATONPOTEKTOPHOIO
niero» y upobruyomy npoueci TOB « YHIBEPCAJIBHE ATEHTCTBO «ITPO-®PAPMA». Ha ocHoBi
BHKOHAHOI AucepTaliifHoi poboTH Ha MiANpueMcTBi OYIM yOOCKOHANEHI peryJsaTOpHI Migxoau HO
knacudikanii Megn4HUX BHUpPOOIB, WIO MICTATH Yy CKJIagi OIONOTiYHO aKTHBHI pevyoBHHH. Byio
BIIPOBAXEHO B OCHOBY ICHYIOUMX TeXHIYHHX CTaHAApTiB MiAMpPHEMCTBA MiAX0OMH 100 igeHTHdiKaLil
Ta OLIHKY PU3HUKIB Ul 3a0e3NedeHHs SKOCTi Ta Oe3leKH iHBa3sMBHUX MeAWYHMX BHpoOiB. OTprMaHi
pe3yabTaTd AuceprauifiHol poOOTH IIOAO po3pobsieHol pelenTypH peKTaJbHHX CYMO3UTOpIiB i3
MPOCTATONPOTEKTOPHUMH  BJIACTHBOCTSAMM, I1X OIiOJIOTiYHOTO OLHIOBaHHS, AaHANi3y pH3HUKIB Ta
KIHIYHOTO OL[HIOBAHHS BUKOPHUCTAHO U1l pO3pOOKH BIAMOBIIHNX YACTHH TEXHIYHOI JOKYMEHTALI] IIst
BIIPOBAPKEHHS Y BUPOOHMIITBA Ta MOAANBLIOT cepTHdiKallil B aKpeAUTOBAHMX OpraHax 3 OLiHKH
BIIIOBIAHOCTI.

Kowmicis aifiuuia BUCHOBKY, 10 pe3yJbTaTd Aucepralilinoi poborn JmMurperko Onexcanapu Bacitisau
MalOTh BUCOKY HAyKOBY Ta MPaKTHYHY LiHHICTh, KA CIPHSE MiABHUIIEHHIO ehEeKTHBHOCTI Ta Oe3MeKH
Meau4HuX BUpoOiB, 1o Bupobsioteess TOB « YHIBEPCAJIBHE ATEHTCTBO «ITPO-©APMAY.

3acTyMHUK HavYaJIbHUKA BIIALTY

PETYJIATOPHHUX BiZHOCHH, MEHEKMEHTY o~ P
SIKOCTI Ta HAYKOBO-TEXHIYHMX PO3POBOK C;J ”‘;2/ — Mprea JIOBE ARCHEA

KepiBHHKA rPYNH 3 HAYKOBO-TEXHIYHUX // . .
po3poBoK # —  Bixropia MEJILHUK

TOB «YA «[1PO-DAPMA»

HOPUANYHA AL PECA: YKPATHA, 03170, M. Kilg, BYAl. MEPEMOTU, BYA. 9, 0®. 20, TEN./®AKC: (044) 422-50-70/77;
BAHKIBCbKI PEKBIZUTU: PP 2600421190 B [MAT «MIYMB» y m. Kuesi, M®O 334851, EAAPNOY 34414427,
IHAUBIAYANEHUA NOAATKOBUIA HOMEP 344144226552
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«3ATBEP/KYIO»

Isan BABUKIH
2025 p.

BNPOBAaI)KeHHSI HAYKOBO-MeTOAHYHOT PO3pOo0KH

Ob'ekm__enposadxycenns: nuceprauiiHa poborta JmurtpeHko OnexkcaHapH
BacuniBau «HayxoBo-TexHiuHi NpUHUMOM CTaHAapTH3allii Ta YMpaBiiHHA
pU3MKaMM Ul 1Ba3UBHOTO MEIMYHOTO BHpPOOYy i3 MpPOCTATONPOTEKTOPHOIO
aiero» (HaykoBi kepiBHMKH: 1.6.H., mpod. Tlankin O.I0., k.dapm.H., goL.
Fonem6iosebka O.1.).
Jicepeno Haykoeo-mexuiunoi indopmayii:

Cmammi:

» Dmytrenko O.V., Arkhipova M.A, Starosyla D.B., Rybalko S.L., Gevorkyan
M., Galkin A.Yu. Biological Evaluation of Medical Devices in the Form of
Suppositories for Rectal and Vaginal Use. [nnovative Biosystems and
Bioengineering. 2021; 5(4): 228-237.
https://doi.org/10.20535/ibb.2021.5.4.249082

» Dmytrenko O., Lutsenko T., Dmytrenko A., Bespalova O. Assessment of
Efficiency and Safety of Phytocomposition with Prostate-Protective
Properties in the form of Rectal Suppositories. Natural and Engineering
Sciences. 2024; 9(2): 407-425. https://doi.org/10.28978/nesciences.1465276

» Holembiovska O., Dmytrenko O. Synergistic Suppository Herbal
Formulation for Prostatitis Treatment. Siomeouuna iHoceHepis i mexHono2is.
2024; 15: 1-16. https://ela.kpi.ua’handle/123456789/70603

» Golembiovska O., Dmytrenko O., Galkin A. Design and development of
novel herbal suppository formulation for prostatitis treatment. /nnovative

Biosystems and Bioengineering. 2024; 8(4): 23-38.
https://doi.org/10.20535/ibb.2024.8.4.317124
Monoepagia:

» Efficiency and safety issues of modern multi-component herbal medicines:
Monograph / Galkin A., Gorchakova N., Zaychenko G., Golembiovska O.,
Bondarenko L., Dmytrenko O., Arkhypova M.; Editors: A. Galkin,
N. Gorchakova. — Kyiv: Igor Sikorsky Kyiv Polytechnic Institute, Publ. house
“Polytechnica”, 2024. — 264 p. https://ela.kpi.ua/handle/123456789/67867

Iiopo30in, sionosidanviuil 3a enposadxcenns: OpraH ouiHkH BianosiaHocti TOB
"YKPMEJICEPT" (npu3Hauenuii MiHeKOHOMHKH YKpaiHHu, 3a ieHTUdiKaliiHHUM
HoMepoM UA.TR.099).
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Pesynomamu_anpobayii ma_enposadocenns: [lposenennii aucepranToM aHami3
Cy4aCHHX €BPONEHCBKMX Ta YKPAaiHCHKMX HOPMATHBHO-NIPABOBHX JOKYMEHTIB Y
chepi perymoBarHs 06iry MeIMYHMX BHPOGIB BMSIBMB  TepMiHONOTIYHI
pO30KHOCTI, W0 YIPYAHIOE BIPOBAMKEHHS CyYacHHX MiAXOMIB 10 OLIHKH
BIAMOBIAHOCTI Ta Knacudikanii MeauuHnx Bupobis. OBIPyHTOBAHO AHMCEPTAHTOM
METOAMYHI MIAXOAM 10 MiJABMIIEHHS e(QEeKTHBHOCTI MpoUeayp OIiHKH
BIANOBIAHOCTI MeJIMYHUX BHMPOOIB, 1O MiCTATH GiONOMiYHO AKTHBHI PEvOBHHH,
BUKODHCTOBYIOTBCS B OPraHi 13 OLIHKH BIAMOBIIHOCTI.

Bionoeioanvnuii 3a enposadicenns:

lonoBuuii ayaurop,
3aCTYNIHHK KepiBHHKA oprany
i3 oninky BianoBiaHoOCTI — /) o

TOB «YKPME/JCEPT» L /é/ ' Amnaroniii KOMAP
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JOIJATOKT
CIACOK NMYBJIKAIIHN 3JO0BYBAYA

Cmammi:

1. Dmytrenko O.V., Arkhipova M.A., Starosyla D.B., Rybalko S.L.,
Gevorkyan M., Galkin A.Yu. Biological Evaluation of Medical Devices in the Form
of Suppositories for Rectal and Vaginal Use. Innovative Biosystems and
Bioengineering. 2021; 5(4): 228-237. (®axoBe BumanHs karteropii b; 163
biomennuna THXKEHepis) JocTyrnHo Ha:
https://doi.org/10.20535/ibb.2021.5.4.249082 (Ocobucmuii enecox 3000y8aua —
yuacme Yy auanizi  aimepamypuHux — odicepen, NIAHYBAHHI MA NPOBEOEeHHI
EeKCNePUMEHMAIbHUX O0CIOJCEHb, 00POOYI OMPUMAHUX Pe3YIbmamis, ni02omosyi
cmammi 00 OpyKY)

2. Dmytrenko O., Lutsenko T., Dmytrenko A., Bespalova O. Assessment
of Efficiency and Safety of Phytocomposition with Prostate-Protective Properties in
the form of Rectal Suppositories. Natural and Engineering Sciences. 2024; 9(2):
407-425. (Scopus, Q4) loctynno Ha: https://doi.org/10.28978/nesciences.1465276
(Ocobucmuii 6necox 3000y8aua — yuacmo 6 300pi ma analizi 1imepamypHux OaHux
HAyKo8ux oxcepel, niocomosyi cmammi 00 OpyKy)

3. Holembiovska O., Dmytrenko O. Synergistic Suppository Herbal
Formulation for Prostatitis Treatment. hiomeouuna inowcenepis i mexnonozia. 2024
Nov 8;(15):1-16. (Paxoe BumanHs karteropii b; 163 Bbiomenuuna iHxeHepis)

Hoctymmno Ha: https://doi.org/10.20535/.2024.15.311320 (Ocobucmuii 6Hecok

3000y6aua — yuacms 6 300pi ma aHanizi 1imepamypHux OaHux HAyKo8ux odicepel,
nioecomosyi cmammi 00 OpyKy)

4. Golembiovska O., Dmytrenko O., Galkin A. Design and development
of novel herbal suppository formulation for prostatitis treatment. Innovative
Biosystems and Bioengineering. 2024; 8(4): 23-38. (Scopus, Q4). JloctynHo Ha:
https://doi.org/10.20535/ibb.2024.8.4.317124 (Ocobucmuii enecox 3006yeaua —

yuacme Y auanizi  aimepamypHux — 0dicepen, NIAHYBAHHI MA NPOBEOeHHI


https://doi.org/10.20535/ibb.2021.5.4.249082
https://doi.org/10.20535/.2024.15.311320
https://doi.org/10.20535/ibb.2024.8.4.317124
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eKCNepUMEeHManbHUx 00CIIONCeHb, 0OPOOYI OMPUMAHUX Pe3VIbMamis, Ni02omoeyi

cmammi 00 OpyKYy)
Te3u oonoegioeii:

5. Dmytrenko O., Galkin O. Regulatory, medical and technical aspects
of circulation of medical devices in the form of suppositories for rectal and vaginal
usage. ¥Y: Modern technologies of biomedical engineering = Cy4acHi TeXHOIOTii
Oiomen. imxeHepii : proceedings of the I International icientific and technical
conference, Odesa, may 25-27, 2022. — Odesa, 2022. — P. 224-226. JlocTynHO Ha:
http://dspace.opu.ua/jspui/handle/123456789/12764 (Ocobucmuii BHECOK
3000y6a4a — yuacmo y aHanizi 1iimepamypHux 0dxcepein, NIaHy8aHHi ma npo8eoeHHI
eKCnepUMeHmManbHUx 00CII0NHCEeHb, 0OPOOYT OMPUMAHUX Pe3)Tbmamie, ni02omoeKa
me3 00 OpyKy)

6. JOAmutrpedko O.B., Jlynenko T.M., Tamkin O.}O. Pusuk-
KOHTPOJILOBAHUM MIX11 TIPH OIIHII KIIHIYHUX JaHUX MEIUYHHUX BUPOOIB y hopMi
CYTO3HUTOPIiB I PEKTAIBHOTO 3acTocyBaHHA. Y: Problems of Environmental
Biotechnology. 2023 Feb 1;(1). Hocrymuno na:: https://doi.org/10.18372/2306-
6407.1.17150 (Ocobucmuii 8necok 3000y8aua — yuacmov y aHanizi 1imepamypHux
ooicepert, nio2omosyi me3 00 OpyKy)

7. Dmytrenko O.V., Lytsenko T.M., Dmytrenko A.M. Risk-Controlled
Approach To The Evaluation Of The Efficacy And Safety Of Herbal Composition
With Prostate-Protective Properties In The Form Of Rectal Suppositories. V:
CyvacHuil cTaH Ta NepcneKTUBU 010MEUYHOI 1HXKEHEPIT : MaTepianu MIKHaApOIHOT
HAayKOBO-NPAKTUYHOI ~ KOH(EpEeHIli, MNpUCBAYEHOI  125-piyHOMYy  IOBUIEIO
HarioHaJlbHOTO TEXHIYHOTO yHIBepCcHUTETYy YKpaiHu «KuiBChbKHMI MOTITEXHIYHUN
iHCcTUTYT 1MeHl Iropst Cikopcbkoro» (13-14.12.2023, m. KwuiB) : en.30ipHuK /
VYmopsia.: O.1. I'onem6ioBerka — Kuis : KIII im. Irops Cikopebkoro, 2023. — 13 c.
(Ocobucmuti enecox 3000y6aua — yuacme y aHANi3i JdimepamypHux odicepel,
NIAHY8AHHI MA NPOBEOEeHHI 00CNIOJHCeHb, 00poOYl OMPUMAHUX pe3)lbmamis,

nio2comoska me3 00 OpyKy)


https://doi.org/10.18372/2306-6407.1.17150
https://doi.org/10.18372/2306-6407.1.17150

198

8. Dmytrenko O.V., Dmytrenko A.M. Risk Management While Using
Phytocomposition With Prostate-Protective Properties. V: «Jliku — mronuH»:
matepiann VII Mixunap. Hayk.-mipakT. koH(. (21-22 6epesns 2024 poky) — X. :
H®day, 2024 — C. 15-17. (Ocobucmuii énecox 3006ysaua — yuacms y aHAli3i
JimepamypHux odicepel, WIAHYBAHHI Ma MNPOBEOeHHI 00CNi0dHCeHb, 00pooOYi
OMPUMAHUX pe3YTbmamis, nio2omoska me3 00 OpyKy)

Ipaui, aki 000amko60 8i000parcaroms pe3yivmamu oucepmauii:

9. Dmytrenko O., Galkin A. Biological Assessment Of Plant Extracts
Based Medical Devices In The Form Of Rectal Use Suppositories // Efficiency and
safety issues of modern multicomponent herbal medicines: Monograph / A. Galkin,
N. Gorchakova, G.Zaychenko et al.; Editors: A. Galkin, N. Gorchakova. - Kyiv: Igor
Sikorsky Kyiv polytechnic institute, Publ. house “Polytechnica”; 2024. - P. 134-144.
(Ocobucmutl 8Hecok 3000y8aua — yuacms 6 300pi ma ananizi limepamypHux OaHux,

HANUCAauHi po30iny 7)



	ПЕРЕЛІК СКОРОЧЕНЬ
	ВСТУП
	РОЗДІЛ 1. АНАЛІЗ СУЧАСНИХ НОРМАТИВНО-ПРАВОВИХ ПІДХОДІВ ДО КЛАСИФІКАЦІЇ, ОЦІНКИ БЕЗПЕЧНОСТІ ТА РИЗИКІВ МЕДИЧНИХ ВИРОБІВ, ВИГОТОВЛЕНИХ ІЗ БІОЛОГІЧНО АКТИВНИХ РЕЧОВИН
	(ОГЛЯД ЛІТЕРАТУРИ)
	1.1. Проблеми термінології сучасної нормативної бази України
	1.2. Порівняння відмінностей у визначенні поняття медичний виріб та класифікація медичних виробів за Директивою 93/42/ЄЕС та Регламентом 2017/745 (MDR)
	1.3. Проблеми класифікації медичних виробів, виготовлених із біологічно активних речовин
	1.4. Оцінка безпечності медичних виробів, виготовлених із біологічно активних речовин
	1.5. Стандартизація фізико-хімічних показників медичних виробів, виготовлених із біологічно активних речовин, як елемент забезпечення безпечності для пацієнта

	РОЗДІЛ 2. МАТЕРІАЛИ ТА МЕТОДИ
	2.1. Об’єкти дослідження
	2.1.1. Рослинні екстракти
	2.1.2. Компоненти основи

	2.2. Методи, використані в роботі
	2.2.1. Візуальна характеристика (зовнішній вигляд)
	2.2.2. Розміри (довжина та ширина)
	2.2.3. Однорідність маси
	2.2.4. Межа міцності на руйнування
	2.2.5. Час плавлення
	2.2.6. Час розм'якшення
	2.2.7. Час розпадання
	2.2.8. Кількісне визначення
	2.2.9. Мікробіологічна чистота та ефективність антимікробних консервантів
	2.2.10. Дослідження розчинення in vitro
	2.2.11. Культивування культур клітин
	2.2.12. Визначення цитотоксичної концентрації (СС50) за ЦПД
	2.2.13. Визначення цитотоксичної концентрації (СС50) за МТТ-тестом

	2.3. Статистична обробка результатів досліджень
	2.4. Термінологічний та систематичний аналіз наукової та регуляторної літератури
	2.5. Структурний аналіз небезпек

	РОЗДІЛ 3. НАУКОВЕ ОБГРУНТУВАННЯ ДИЗАЙНУ, АНАЛІТИЧНОЇ ТА ТЕХНОЛОГІЧНОЇ СТАНДАРТИЗАЦІЇ МЕДИЧНОГО ВИРОБУ У ФОРМІ РЕКТАЛЬНИХ СУПОЗИТОРІЇВ ІЗ ПРОСТАТОПРОТЕКТОРНИМИ ВЛАСТИВОСТЯМИ
	3.1. Вибір рослинних інгредієнтів, компонентів основи та обґрунтування рецептури медичного виробу у формі ректальних супозиторіїв із простатопротекторними властивостями
	3.1.1. Обґрунтування використання СО2 екстракту плодів ягід карликової пальми (Saw Palmetto) для розробки ректальних супозиторіїв з простатопротекторними властивостями
	3.1.2. Обґрунтування використання СО2 екстракту кореня любистку лікарського (Levisticum officinale) для розробки ректальних супозиторіїв з простатопротекторними властивостями
	3.1.3. Обґрунтування використання СО2 екстракту квіток календули лікарської (Calendula officinalis) для розробки ректальних супозиторіїв з простатопротекторними властивостями
	3.1.4. Обґрунтування вибору формулювання для медичного виробу у формі ректальних супозиторіїв із простатопротекторними властивостями

	3.2. Визначення компонентів основи для медичного виробу у формі ректальних супозиторіїв із простатопротекторними властивостями
	3.3. Розробка та обґрунтування раціонального технологічного процесу медичного виробу у формі ректальних супозиторіїв із простатопротекторними властивостями
	3.4. Аналітична стандартизація медичного виробу у формі ректальних супозиторіїв із простатопротекторними властивостями
	3.4.1. Фізико-хімічна стандартизація та кінетики вивільнення активних речовин медичного виробу у формі ректальних супозиторіїв із простатопротекторними властивостями
	3.4.2. Мікробіологічна стандартизація та вивчення антимікробної активності медичного виробу у формі ректальних супозиторіїв із простатопротекторними властивостями
	3.4.3. Розробка специфікації та методів контролю якості медичного виробу у формі ректальних супозиторіїв із простатопротекторними властивостями


	РОЗДІЛ 4. БІОЛОГІЧНЕ ТА КЛІНІЧНЕ ОЦІНЮВАННЯ, АНАЛІЗ РИЗИКІВ МЕДИЧНОГО ВИРОБУ У ФОРМІ РЕКТАЛЬНИХ СУПОЗИТОРІЇВ ІЗ ПРОСТАТОПРОТЕКТОРНИМИ ВЛАСТИВОСТЯМИ
	4.1. Біологічне оцінювання медичного виробу у формі ректальних супозиторіїв із простатопротекторними властивостями
	4.1.1. Визначення цитотоксичної концентрації (СС50) медичного виробу у формі ректальних супозиторіїв
	4.1.1.1. Визначення цитотоксичної концентрації (СС50) медичного виробу у формі ректальних супозиторіїв за цитопатогенної дії
	4.1.1.2. Визначення цитотоксичної концентрації (СС50) медичного виробу у формі ректальних супозиторіїв за МТТ-тестом

	4.1.2. Дослідження сенсибілізючої та шкірноподразнюючої дії медичного виробу у формі ректальних супозиторіїв

	4.2. Клінічне оцінювання медичного виробу у формі ректальних супозиторіїв
	4.2.1. Оцінка клінічної ефективності фітокомпозиції медичного виробу у формі ректальних супозиторіїв
	4.2.1.1. Оцінка клінічної ефективності екстракту ягід карликової пальми (Saw palmetto)
	4.2.1.2. Оцінка клінічної ефективності екстракту коріння любистка лікарського (Levisticum officinale)
	4.2.1.3. Оцінка клінічної ефективності екстракту квіток нагідок лікарських (Calendula officinalis)


	4.3. Аналіз ризиків медичного виробу у формі ректальних супозиторіїв
	4.3.1. Ідентифікація ризиків при застосуванні медичного виробу у формі ректальних супозиторіїв
	4.3.2. Оцінка прийнятності загального залишкового ризику для медичного виробу у формі ректальних супозиторіїв


	ВИСНОВКИ
	СПИСОК ВИКОРИСТАНИХ ДЖЕРЕЛ
	ДОДАТОК А
	ДОДАТОК Б
	ДОДАТОК В
	ДОДАТОК Г



