AHOTAILIA

@imvo 1.B. Po3pobka ckaaiB Ta TEXHOJOTIN CHpEiB [ JIIKYBaHHS 3aXBOPIOBAHb
JTUXaJIbHUX [UISIXIB HAa OCHOBI EKCTPAKTIB MOXY ICHaHACBKOTO Ta €BKaNINTy. —
KBamidikariitHa HaykoBa Ipailsi Ha MpaBax PyKOIHCY.

Huceprariss Ha 3700yTTS HAYKOBOTO CTYIEHS JokKTopa (inocodii 3a
crieiayipHicTIO 226 ®apmariist, mpomucioBa (apmariis. HarioHansbHUN YHIBEPCUTET
«JIpBiBCBKA MoJniTEXHIKaY, JIBBIB, 2021.

JluceprartiiiftHa po0oTa MPUCBSIYEHA CTBOPEHHIO HOBHUX JIIKAPCHKUX 3aCOOIB IS
JIKYBaHHsSI 3aXBOPIOBaHb OPraHiB BEPXHIX JUXAJIbHUX IUIAXIB HAa OCHOBI TyCTHX
€KCTPAKTIB MOXY 1CJIaHJICBKOTO CJIaH1 Ta €BKAIINTY KYJISICTOTO JIUCTA.

VY poboTi y3aranbHEHO JlaHl IOJ0 MUTAHHS JIIKyBaHHS 3aXBOPIOBAaHb BEPXHIX
nuxanpHux nuaxis (BJII) B YkpaiHi, a TakoX 110710 Cy4acHOi Kiacudikailii Ta cTaHy
JIKyBaHHs JTaHUX XBOpoO. BcTaHoBNeHO, M0 NSt iX JIIKYBaHHS BUKOPUCTOBYIOTHCS
penpaT YOTUPHOX IPYII 3TAHO aHATOMO-TepaneBTUUHO-X1M14HOT (ATX) knacudikarii.
[IpoanainizoBaHO Ta CHCTEMAaTH30BaHO JdaHl JITEPATypHHUX JDKEpeNl 100 OO0 €KTIB
JOCIIJKEHHS: €BKAJINTy KYJSACTOTO JIMCTA Ta MOXY ICJIaHJCHKOTO ClaHi, SK
NEPCHEKTUBHOI CUPOBUHM JJi CTBOPEHHsS HOBUX mpenapariB. HaBegeHo OoTaHIuH1
XapaKTEepUCTHKH, XIMIYHUKM CKjaa, 3actocyBaHHs cupoBuHu Eucalyptus globulus ra
Cetraria islandica. OmparpoBaHi JiTEpaTypHi JKepena CBITYATh MPO JOIIIbHICTH
BUKOPUCTAHHA JIIKAPChbKOi pociuHHOI cupoBuHU (JIPC) mocmimkKyBaHUX pOCIMH IS
pPO3pOOKH HOBHUX JIIKAPCHKUX 3aC001B 11 JiKkyBaHHs XxBopoO BJIILI.

OnucaHo MeTOAWKH 1eHTU(]iKalii 13 BUKOpUCTaHHSAM ToHKomaposoi (TILX),
ra3zoBoi (I'X) ta BucokoedextuBHoi piguHHOi (BEPX) xpomarorpadiii Ta KiIbKICHOTO
BUSIBJICHHS 010J10T19HO AKTUBHUX  PEYOBUH (BAP) 32 JIONOMOTOI0
cnektpodoromerpuunoro (CP) ta rpasBimerpuunoro MmerojiB y JIPC, ekcTpakrax Ta
rOTOBUX JiKapchkux (opmax. [{lumm mMeTomamu BiAMOBIIHO BU3HAYEHO HASBHICTH Ta
KUIbKICHUN BMICT edipHOT oii Ta 11 KOMIIOHEHTIB, XJOpodiIiB, (HEHOTLHUX CIONYK,
noJticaxapuiB TOIIIO.

JlocmimKeHO acOPTUMEHT JIKapCchKux 3aco0iB (JI3) BITYM3HSAHOTO PUHKY IIOJO

HasIBHOCTI npenapaTiB POCIMHHOIO Ta CHHTCTHYHOT'O IMMOXOIKCHHS, K1 3aCTOCOBYHOTBHCA



npu JikyBaHHI 3axBopioBanb BJII11. Bctanosneno, mo cranoM Ha rpyaens 2020 poky Ha
puHKY YKpainu 3apeecTpoBaHo 187 mikapchKuX 3aco0iB, fKi 3aCTOCOBYIOTHCS MpPH
3aXBOPIOBAHHIX MOPOXKHUHU Hoca. 3 HuX 48,31 % BurorosieHi Ha (apMaleBTUUHUX
nignpueMcTBax Ykpainu. Takox Ha puHKY YKpaiHU Mpe/CcTaBjieHa rpymna mpenaparis,
10 3aCTOCOBYIOTHCSI IIPU 3aXBOPIOBAHHSIX TOpJIA, 26 % 3 maHoi rpynu npenaparu y
BUTJISA/II CIIpEiB Ta aepo3odiiB. Ha ¢papmanieBTuayHOMY pUHKY € 138 HaliMmeHyBaHb 3aC001B
JUTSL JIIKyBaHHS OOCTPYKTHMBHHMX 3aXBOPIOBaHb JMXaidbHUX muwixiB, 21,01 % 3 skux
CKJIAJaloTh TpernapaTtd, BUTOTOBJIEHI B VYKpaiHl. 3HayHy YyBary INpH aHami3i
(bapMalleBTUYHOTO PUHKY IMPUALICHO BiAXapKyBajdbHUM 3acobam, 62 % HOMEHKIIATypH
AKUX 3aiiMaloTh Ipenapatd CUHTETUYHOrO MOXOpKEHHS 1 juie 34 % - pOCIMHHOTrO.
OpepskaHi JaHi CBiIYaTh MPO JOIUIBHICTH PO3POOKM HOBUX 3acO0IB JUIsSl JIKYBaHHS
xBopoO B/II y ¢popMi cripero Ha OCHOB1 pOCITMHHOI CUPOBUHU.

Busyeno texHosoriuni BiractuBocTi JIPC eBkadinTy KyJsICTOTO JIMCTS Ta MOXY
1CTIaHACHKOTO ciaHi, a came: 3110HeHIcTh JIPC (2-4 MM 11 €BKaINTY KyJISICTOTO JIUCTS
ta 0,1-0,4 MM 1711 MOXY 1CIaHAChKOTO ciaHi), BoJsoricts (10,1+£0,5 % nns eBkaminTy
Kymsictroro jucts ta 9,840,5 % s MoXy 1CTaHACHKOTO CliaHi), HACUIIHA TYCTHHA
(0,49+£0,06 t/Mn pmna eBkaminty kynsctoro jgucts Ta 0,35+0,06 r/mun s Moxy
icTaHAChKOTO ciani) Ta micisg ycaaku (0,58+0,05 r/mi asis eBKalinTy KyasCcTOro JIUCTS
ta 0,48+0,05 r/Ma 1y MOXY 1CIIaHJICHKOTO ClIaHi), 37aTHICTh a0 ycanaku (20,0+£0,05 %
eBKamnTy KyJssctoro Jucts ta 18,0+0,05 % ais MoXy 1CIaHChKOTO ClIaHi), KOe(ilieHTH
HaOyxanusa (5,0 mu/r mna eBkaminTy Kymsictoro jucta Ta 20,0 Mia/r mias Moxy
ICIaH/ICBKOTO CJaH1) Ta KoeiuieHTH noramHanHg (2,0 MuI/T A eBKaJINTy KyJSICTOrO
mucts ta 10,0 Mi1/T 1151 MOXY 1CJIaHICHKOTO CllaHi).

3anporoOHOBAaHO TEXHOJIOTII0 SKCTPAKTIB €BKANINTY KyJsictoro nucts Eucalyptus
globulus Ta moxy icmanacekoro ciani Cetraria islandica ast po3poOku mpenapariB Jist
JIKYBaHHSI 3aXBOPIOBAHb BEPXHIX JTUXATBHUX MUISIXIB.

ExcnieprMeHTansHO BCTAHOBIJICHO, IO PeMariepailis 3 IepeMilllyBaHHIM MPOTATOM
20 roJ1 € ONTUMAJILHUM METOJIOM €KCTparyBaHHs XJ0podiiiB Ta epipHOi 0ii, 30Kpema ii
KOMIIOHEHTY 1,8-11MHEe0Iy, 3 €BKATINTY KYJISICTOrO JIUCTS IPU BUKOpUCTaHH1 96 % ciupTty

€TWJIOBOTO SIK eKcTpareHTa. OnTtuManbHui cTymniHb noapiOHeHHs JIPC BuzHavanu 3a



BMICTOM CyMH €(ipHHX OJiii B OJep>KaHUX eKCTpakTax. BusBieHo, mo HaiapiOHimIa
cepen oCHiKyBaHuX (pakiii (2, 4, 10 mM) 3a0e3nedye HAWBHUINN BHUXIJl BIAMTOBITHAX
BAP. 3 BpaxyBaHHsM TexHOJOriYHUX BiactuBocteid JIPC eBkaminTy KyJsiCTOTO
BCTAQHOBJICHO  ONTHMAaJbHE  CIHIBBIAHOUICHHS  CHpOBHMHAa:eKcTpareHt 1:5. [lns
NPUTOTYBaHHS JiKapchkoro 3aco0y «Xmopodimint» Ha I[IAT «lamuudapm»
BUKOPUCTOBYIOTh T'yCTHI €KCTPAKT €BKAIINTY MPYTOBUIHOTO. [litoua TexHoisoris Oyina
ONTUMI30BaHa JJisi BHUPOOHMIITBA TYCTOTO €KCTPaKTy 3 €BKAIINTy KYJSICTOTO.
BcraHoBiieHO, 110 ONTHUMaJIbHUM PEXKUMOM 3TYIICHHS PIIKOTO EKCTPakTy 3 1€l
CUPOBHHH € TeMIlepaTypa BUITApOBYBaHHs ekcTtpareHTa 50-60 °C Ta po3pimKeHHS
Bakyymy — 0,8 krc/cm?. B po3po0iieHiii TeXHOIOTIT 3aIpONOHOBAHO 3aMiHy PO3YMHHHMKA
JUISL OUYMLIEHHS] OPraHiyoro Imapy eKCTpakTy. 3aMiCTh BKMBAHOT'O paHilIe XJI0podopmy
OOTpYHTOBAHO BUKOPUCTAHHS €TUJIAIETATy, SIK JCIHICBIIOTO Ta OUIbII O€3MEeYHOro it
JIOAVMHM Ta HABKOJMUIIHBOIO cepenoBuiia. IIpu CHiBBiIHOIIEHHI KOMIIOHEHTIB 1:4
JIOCSITHEHO TPAaHWYHOI MEXI, NpHU fAKid BMICT XJIOpOo(dUIIB MaKCUMaJIbHUM, a 3amax
€KCTPaKTy 33J0BUIbHUI. 3 METOIO MiABUIIEHHS aHTUOAKTEPiaIbHOI aKTUBHOCT1 €KCTaKTy
13 €BKAIINTY KYJSCTOTO JIUCTS MPOBEACHO HOro Moaudikaiiio 3a JOMOMOIOI CoJieh
KyIpyM xjiopuay adbo kynpyM cyibdaty. Kationu miai 6epyTh y4acTh y 3aMiH1 MarHiro B
MOJIEKYJISIX XJIOPO(ITiB HA KYIPYM 3 YTBOPEHHSIM OUIbIII aKTUBHUX MIJHUX KOMJIEKCIB.
BcranoBneno, mo Bukopuctanus 4 % kynpyM cynbdaTy 3abe3reuyBanio BUIIHA BUXi]T
MoauQikoBaHUX XJopodiniB. Baxiusum ¢dakTtopom OyB BHUOIp ONTHUMAIBHOIO Yacy
BIJICTOIOBAHHS, TIPU SIKOMY B1I0YBA€THCS PO3IJICHHS OPTraHIYHOTO Ta HEOPTaHIYHOTO
mapiB, ke HacTaBajgo depe3 23-24 roxa. s MpoOMUBKH OpraHIYHOTO IMapy MigiOpaHo
ONTHUMAJIbHE CIIBIIHOMIEHHS KIJILKOCTI BOAM OYMILIEHO1 10 3araJIbHOr0 00 €My PO3YUHY -
10:1. Ha ¢inanpHiit cTaaii npoBOJAATH BUIIAPOBYBAHHS ETWIJIALIETATy 13 EKCTPAKTY
EBKAJIINTY KYJSICTOTO JIUCTS JIO 3JIMILIKOBOIO BMICTY He OuibIie 0,5 %.

Jlns excrpakiiii Moxy icmanzicekoro Cetraria islandica cnani BukopucTOBYBan
BOJY MHUTHY Yy CHIBBIJIHOIIEHHI KUIBKOCTI CHPOBUHM 110 ekcTparenta 1:20. Exkcrpakuiro
MPOBOJAMIIM METOJIOM pemarieparlii 3 mepeMilryBaHHsIM MPOTATOM YOTUPHOX TOIWH TIPH
temriepatypi 50-55 °C Ta npu BUKOPHCTaHHI CHUPOBWUHHU, MOAPIOHEHOI /10 YaCTUHOK

posmipom Big 0,1 1o 0,4 MM. 3rymieHHsT piIKOro €KCTPaKTy MPOBOJUIIN MPH Jlarna3oHi



Temnepatypu 85-95 °C. BcTaHOBIIEHO, 10 TTOCTYIOBE 301IbIIEHHS BMICTY HOJiCaXapuIiB
y €KCTpaKTi MOXY 1CJIaHACHKOTO CJIaHi CIOCTEPIraeThes 10 4-01 roj, micis 3a3HaYeHOT0
yacy el MOKa3HUK MPaKTUYHO HE 3MIHIOBABCH.

Jis  po3poOKM ONTUMAIBHOTO CKJIAaay Ta TEXHOJOrii CHpeiB Ha OCHOBI
CTaHJAPTU30BAHUX TYCTUX EKCTPAKTIB €BKAINTY KYJSICTOTO JUCTS («XIopodiIinT-
CIpei») Ta MOXY ICIaHJIChbKOro ciiaHi («PiTojop-crnpeiiyy) BUKOPUCTOBYBAIM METOJIU
MaTEMaTHYHOTO IJIAHYBAHHS €KCTIEPUMEHTY.

Jns  mikapcehkoro 3aco0y  «XopodulinT-cipei»  JociigxkeHo 4 Tpymnu
JTONOMDKHHUX pedoBUH (/IP), a came: pO3UMHHHMKH, CHIBPO3YMHHHUKH, MOBEPXHEBO-
aktuBHI pedyoBuHU (IIAP) Ta xopureHtu cmaxy. SIK pO3UMHHHKU PO3IJISIAIU CIUPT
eTwinoBuit 96 % Tta makporon 400, ciiBpo3UMHHUKAMU OYJIM 3alpOINOHOBAHI TIEPUH
Ta nponuieHraikonb. TBiH-80 OyB po3risiHyTuM y sikocTi ITAP, a B sikocTi KopUreHTa
CMaKy caxapuHaT Harpito. Ha OCHOBI JaHUX YOTHUPHOX(PAKTOPHOTO EKCIEPUMEHTY
JUCTIEPCIITHOTO aHaI13y BCTAHOBIICHO 3aJICKHOCTI1 BIUTUBY KOXHO1 3 JIP Ha aHTUMIKpOOHY
aKTUBHICTh, MPO30PICTh, CMAaK Ta OJHOPIAHICT, Macu crhpero. HailBuill moka3zHUKH
AHTUMIKPOOHOI aKTHBHOCTI BHUSBJICHO IIPH BHUKOPHUCTAHHI €THUJIOBOTO CHUPTY (CEpeIHE
3HaueHHa 11,78 wxkr/mu), rmuepuny (11,81 wmkr/mi), O0e3 BukopuctanHs I[IAP
(11,79 mkr/mun) Ta npu qoaaBaHHI caxapuHaTy Hatpito (11,78 mkr/mu). JocmimkeHHs
BIMBY J[P Ha mpo30picTh crpero mokazaiu, M0 HaWKpailll pe3yJbTaTi OTPUMAHO MPU
BUKOPUCTaHHI eTWiIoBoro cnupty (4,41 OamiB), mpomiyienriikonto (3,7 OamiB), 0e3
Bukopuctanus [TAP (3,9 6aniB) ta npu goxaBaHHI HaTpito caxapunary (3,6 6aniB). Ha
CMaKOB1 BJIACTMBOCTI KpalllMii BIUIMB MaB CIUPT eTwioBui (3,63 OaniB), Mpu LbOMY
caxapuHaT HaTpiIo MOripiryBaB cMakoBi skocTi. BBenenns [TAP nmokpaiyBaio moka3HUK
OJTHOPITHOCTI Macu chpero (cepeaHe 3HavyeHHS 26,68 +%), 0e3 KopureHTa CMaKy
OJIHOPIIHICTh MacH Moka3zajna cepeaHe 3HadeHHs 20 +%, npu BUKOPUCTaHHI MaKpOTroJy
Ta TIINEPUHY TOCATANIOCh Kpaile 3HAa4eHHs JaHoro BiATyKy (26,71 +% ta 27,5 +%
BINOBIIHO). BcTanoBneHo onTuManbHui ckiiaf 3aco0y B nepepaxyHky Ha 100 mi: 0,2 T
€KCTPAKTy E€BKAIINTY KYJSCTOro rycroro, 14 min ermnoBoro cnupty 96 % ta 86 M

MPOTUICHTITIKOJTIO.



[Toennanns pizaux kiaciB J[P mms cmopeto «®itonop-copein» migdupanud 3a
JIOTIOMOTOI0 YOTHPHOX(AKTOPHOTO TUTAHY AMCIIEPCIMHOTO aHalli3y Ha JIBOX PIBHAX 3
noBTopHuMu  gociigamu. [ocmimxeno 4 rpynu JP, a came: pO3YMHHUKH,
cniBpo3unHHUKU, [TAP Ta Mykoanare3wBHI pedoBHHHU. 3amporOHOBaHO HacTymHi J[P:
cnupT etuwsioBuit 96 % ta Makporon 400, MpomniJEHTIIKOIL Ta MaabTUTOJ, TBIH-80 Ta
kpeModop L, kcanTaHOBa KaMe/b Ta TparakauT. Ha ocCHOBI TaHUX YOTUPBHOX(HAKTOPHOTO
EKCIIEPUMEHTY JTUCIIEPCIMHOTO aHaIi3y BCTAHOBJICHO 3aJIC’KHOCTI BIUIMBY KOXHOT 3 J[P
Ha JJ03yBaHHS, KIJIbKICHUN BMICT TOJIicaXapu/iiB, CMaK Ta T'yCTHHY cripero. Halikpaiie Ha
JI03yBaHHS BIUTMBA€ CHCTEMa PO3YMHHUKIB CIIUPT €THIJIOBHI:BOJIA OUYHUIIECHA (CEpeaHE
3HaueHHs 1,13 mr/mi), manetuton (1,04 mr/min), kpemodop L (1,104 Mr/mit), kKcaHTaHOBA
kamenpb (1,102 mr/mon). HaiiBumuii BMICT mojicaxapu/iiB 'y TOTOBOMY CIIPEl OJIepyKaHO
Py BUKOpUCTaHHI cnupty (2,17 mr), nponinenraikonto (1,96 mr), tBiny-80 (1,9 mr),
Tparakanty (1,97 mr). Kpari cMakoBi BIaCTUBOCTI OyJIO OJep>KaHO MPU BUKOPUCTAHHI
CHCTEMH PO3YMHHHMKIB CITUPT CTUJIOBUI:BOIa ounIiicHa (4,38 OaniB), kpemodopy L (3,88
OaiB), kcaHTaHOBa Kamenab (3,56 Gani). Jlucnepciiinuii aHasi3 mMoKas3aB, 110 T'YCTHHA
CIIPEI0 TAKOX 3MIHIOBAJIACh B1JI MOEHAHHS PI3HUX KOMMOHEHTIB. CyTTEBO BILIMBaja Ha
JaHUi TOKa3HUK KcaHTaHoBa kamenb (1,14 r/cm®), cepenHe 3Ha4YEHHS Ul TParakaHTy
oyno HmwkuuM - 1,1 r/cm®; TBin-80, mpominenraikons Ta Makporona 400 migBunIyBanU
sgauenns rycrunu (1,13 r/em®, 1,14 r/cm® ta 1,15 r/cm® Bignosiguo). B pesynbrari
JIOCTIIKeHb BCTAHOBJICHO ONTUMAIIBHUHN CKIaf cripero «DiTonop-crpeil» B mepepaxyHKy
Ha 100 mm: 0,2 T eKCTpakTy €BKANINTY KYJSICTOTO TYyCTOro, 6 T MOXY 1CJIaHJICHKOTO
EKCTPAKTY I'ycTOro, 14 M1 eTrioBoro cnupty 96 %, 72 M1 NponiaeHrIiKOI0, 7 MJI BOJIU
ouuieHoi, 0,75 r TBiHy-80 Ta 0,05 r KCaHTaHOBOT Kamei.

Po3pobiieHo TEeXHOJOTIYHI CXEeMU BHUPOOHMIITBA TOTOBHX mpemapaTiB. Cxema
BUPOOHUIITBA JIIKAPCHKOTO 3ac00y «XJIOpODUTINT-CIPEi» CKIATAETHCS 13 TAKUX CTaJIli:
pPO3UYMHEHHS, TIepeMilryBaHHs, ¢iabTpamis Ta ¢acyBanHia. (Cxema BUPOOHHUIITBA
JiKapchKoro 3aco0y «DiTonop-crpei» MICTUTh TaKi TEXHOJIOTIYHI €Tarmu: pO3UYNHEHHS,
nepeMilryBaHHs, QiIbTpallisl, 3MIITyBaHHS Ta (acyBaHHS.

3amponoHOBaHO pPeYoBMHU JuIss cepTudikamii Moxy iciaanacekoro Cetraria

islandica cnani ta eBkaminTy Kymasictoro Eucalyptus globulus mucts. st qocmimkeHHs



eBKaJIinTy oOpaHo xjopodinu Ta 1,8-1uHE0n, a A CUPOBUHU MOXY 1CIaHICBKOTO -
nosicaxapuau. JlocmipkeHO SKICHMH Ta KUIBKICHUA BMICT I[MX MapKepiB Y
JOCIIIKYBaHUX 00’ ekTax. 3okpeMa xjiopodinn A ta B manu uepBoHy (uryopecleHilito.
B excrpakti Eucalyptus globulus ta komruiekcHOMY €KCTpaKTi BUSIBICHO XapakTepHY
wismMy 1,8-11MHE0Ny, a B €KCTPAKTI MOXY 1CJIaHICHKOTO - MJISIMY TIIIOKO3H.

KinbKiCHOIO XapaKTepUCTUKOIO JIJIsi MOXY 1CJIaHJICHKOTO CJIaHl Ta HOTr0 €KCTPaKTy
oOpaHO BMICT TMoOJlicaxapuIiB, sKuil BiamoBigHO cTtaHoBuB 1,08 % Ta 6-8 % y
NepepaxyHKy Ha Cyxy pedoBuHY. JLJisi eBKadiNTy KyJSICTOTO JIMCTS CTaHIApTH3AIII0
MPOBEJICHO MO K1IbKOCTI edipHOi omii (15,22 mu/kr) Ta xnopodims (0,71 %). ExkcTpakt
EBKAJIIINTY KYJISICTOTO CTAHIaPTU3YBaJH 32 BMICTOM XJIOpPOQUIiB, sikuii ctaHoBUB 0,8 %.

Ha mincraBi cywacHux (¢apmakonedHUX BHUMOT 1 OTpuMaHux (apmako-
TEXHOJIOTIYHUX Ta (PI3UKO-XIMIYHUX XapaKTEPUCTUK, PO3pPOOJICHO Ta OOIPYHTOBAHO
cnerudikaiio Ha crpel «XiaopopuIinT-cupein», M0 SKOi BXOJATh TaKl MOKa3HUKH
sKocTi: onwmc, igeHTudikanis, rycruna Bix 0,99 r/em® go 1,02 r/cm®, obear BmicTy
YIAKOBKH HE MEHIIIE 25 MJI, OJTHOPIAHICTh Macu B Mexkax Bijl £25-35 %, MikpoOioJioriuHa
uncrora (MBY) 3aransHa KinbKicTh aepoOHMX Mikpoopranizmis 10* KYO B 1 mn i
3arajbHa KUIBKICTH JIPLKMKOBMX 1 ruriceHeBux rpu6iB 102 KYO B 1 M,
aHTHOaKTepialbHAa AaKTHBHICTh CTOCOBHO TeCT KyinbTypu Staphylococcus aureus,
KUIbKICHE BU3SHAUYECHHSI CIIUPTY €THJIOBOTO B Mexkax Bif 12,9 % no 15,9 % ta xnopodiniB
He wmenme 9*10* %. IIpoBemeHO MOCHIKEHHS aHTHOAKTEPialbHOI AKTHBHOCTI
JKApChKOro 3aco0y «XIopodiainT-cupein», SKui BUSBISAB aHTUMIKPOOHY aKTHBHICTh
crocoBHo Escherichia coli, Staphylococcus aureus, Micrococcus luteum, Candida tenuis
ma Aspergillus niger. CtocoBHo Staphylococcus aureus BCTaHOBJIEHO MiHIMaJIbHY
Oaktepuruany KouneHtpariro (MBK) 25 wmkr/mMa 1 MiHIManbHY 1HTIOyRO4y
koHueHntpaito (MIK) 12,5 mkr/mi). BuBueHO aHTHOKCHAATHY aKTUBHICTH CHpPEIO 1
BcTtanoBieHo, o [Csy mus TJI3 «Xmopodimint-cripeit», BusHauene metorom ABTS,
nopisaioe 0,55 mr/mi, a ais aas meroly DPPH - 0,16 mr/mi.

Jlns cnpero «Ditosop-crpeii» BCTAHOBICHO HACTYMHI MOKA3HUKU SIKOCTI: OIHUC,
inenTudikanis Ta KiapKicHe BU3HaUYeHHs nosicaxapuais, MBU 10 KYO B 1 M1 i 3aransHa

KiIBKICT ApIXIKOBUX 1 muiiceHeBux rpu6is 102 KYO B 1 M, aHTHOaKTepiaabHa



aKTUBHICTh CTOCOBHO TecT KyiabTypu Staphylococcus aureus. Meromom DPPH
BCTAHOBJICHO 3HAYCHHS PaIUKall MOTJIMHAIOY0i aKTUBHOCTI (86 %) Ta aHTUpagUKaIbLHOT
axktuBHOCTI (0,417 %).

3nmiiicHeHO BHOIp ONTUMAJIBHOTO BHUIY YIAKOBKHA [IJI1 TOTOBUX CIPEiB
«Xnopodumnrt-crnpei» ta «dDiTonop-cupeit», a came 00paHO TUIACTUKOBHUM (P1akoH Ta
MeXaHIYHUI po3nuiatoBad. JJOCaiKeHHs] TOTOBUX MpenapariB MoKa3ajy, 10 MPOTIroM
BCTAHOBJICHOTO TEPMiHY 30epiraHHs CIIPEiB BC1 pe3yIbTaTH BUMPOOYBAaHb 3HAXOASITHCS B
JTOMyCTUMHUX MeEXKax, sKi 3akjajzeHl B crnernudikaiii Ha rotoBuil crpeil. Ha ocHoBI
pe3yNbTaTiB AOCIHIHKEHHSI CTAaOUIBHOCTI 3alpONOHOBAHO YMOBHM 30€piraHHs — MpHU
TemMIiepaTypi He Buile 25 °C; TepMiH OpUIATHOCTI — 2 POKH.

[IpoBeneHO  JOKMIHIYHI  JOCHIKEHHS  po3poOieHux 3aco0iB.  BuBueHo
IIUTOTOKCUYHICTh Ha KJITHHAX CIOJIYYHOI TKAaHWHH CCaBIIB IN VItr0 Ta mojpa3HIoUy
JI0 Ha KpoJsIX. «XjopodurinT-crpeity Tta «Ditonop-cupein» BUSBHIMCI OE3MEUYHUMU
JUISL KUBUX OPTraHi3MiB, MOOIYHMX peakilii Ha TpeTio 100y He mposBisuiock. [lpu
JOCIIIIKEHH] HUTOTOKCUYHOCTI HE CIOCTEPITraioch 3MIH y CTPYKTYpl KYJbTyp TKaHUH.
Takox MPOBOAWIM BUBUEHHS T'OCTPOI CHUCTEMHOI TOKCHYHOCTI CHPEiB «XIJIOpOpLIIIT-
ciupei» Ta «®Ditonop-cpei» Ha MIAJOCTIAHUX IIypax. Y pe3yJbTari JIOCTIIKEHb
npoTATroM 72 ToAuH He OyJI0 BUSBICHO KOS(DIIIEHTY 3MIHM MacH TBapHH.

Knrouoei cnosa: TEXHOJNOTIS, €BKAIINT KYyISACTAM, MOX ICIaHICHKUH, TyCTi
€KCTpaKTH, CIpEi, JOMOMIKHI PEYOBUHH, cnenu@ikamis, cTaHaapTH3alis, MPOMHUCIOBE
BUPOOHUIITBO, METOAM KOHTPOJIIO SKOCTI.
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The paper summarizes the data on the treatment of diseases of the upper respiratory
tract (URT) in Ukraine, as well as on the current classification and state of treatment of
these diseases. It is established that for their treatment drugs of four groups according to
anatomical-therapeutic-chemical (ATX) classification are used. The data of literature
sources on the objects of research were analyzed and systematized: Eucalyptus globulus
ta Cetraria islandica, as a promising raw material for the creation of new drugs. The
botanical characteristics, chemical composition, application of raw materials Eucalyptus
globulus and Cetraria islandica are given. The processed literature sources shed light on
the expediency of using medicinal plant raw materials (MPR) of the studied plants for the
development of new drugs for the treatment of URT diseases.

Methods of identification using thin-layer (TLC), gas (GC) and high-performance
liquid (HPLC) chromatography and quantitative detection of biologically active
substances (BAS) using spectrophotometric (SF) and gravimetric methods in medicinal
plant raw materials (LCTs) are described. preparations. These methods, respectively,
determine the presence and quantitative content of essential oil and its components,
chlorophylls, phenolic compounds, polysaccharides etc.

The range of medicines (drugs) of the domestic market on the availability of
medicines of herbal and synthetic origin, which are used in the treatment of diseases of
the upper respiratory tract, has been studied. It is established that as of December 2020,
187 drugs used in diseases of the nasal cavity are registered on the market of Ukraine. Of
these, 48.31% are manufactured at pharmaceutical companies in Ukraine. Also on the
Ukrainian market is a group of drugs used in diseases of the throat, 26% of this group of
drugs in the form of sprays and aerosols. In the pharmaceutical market there are 138
names of drugs for the treatment of obstructive airways diseases, 21.01% of which are
drugs made in Ukraine. Considerable attention in the analysis of the pharmaceutical
market is paid to expectorants, 62% of the nomenclature of which are drugs of synthetic
origin and only 34% - herbal. The obtained data testify to the expediency of developing
new means for the treatment of URT diseases in the form of a spray based on plant raw

materials.



The technological properties of MPR of Eucalyptus globulus leaves and Cetraria
islandica slan were studied, namely: the ability of MPR (2-4 mm for Eucalyptus globulus
and 0.1-0.4 mm for Cetraria islandica), humidity (10.1 + 0.5 % for Eucalyptus globulus
and 9.8 + 0.5% for Cetraria islandica), bulk density (0.49 + 0.06 g/ml for Eucalyptus
globulus and 0.35 + 0.06 g/ml for Cetraria islandica) and after shrinkage
(0.58 = 0.05 g/ml for Eucalyptus globulus and 0.48 + 0.05 g/ml for Cetraria islandica),
shrinkage ability (20.0 = 0.05 % Eucalyptus globulus and 18.0 + 0.05% for Cetraria
islandica, swelling coefficients (5.0 ml/g for Eucalyptus globulus and 20.0 ml/g for
Cetraria islandica) and absorption coefficients ml/g for Eucalyptus globulus and
10.0 ml/g for Cetraria islandica).

The technology of extracts of Eucalyptus globulus leaves and Cetraria islandica
slan for the development of drugs for the treatment of diseases of the upper respiratory
tract has been proposed.

It has been experimentally established that remaceration with stirring for 20 h is
the optimal method of extraction of chlorophylls and essential oil, in particular its
component 1,8-cineole, from Eucalyptus globulus using 96% ethyl alcohol as an
extractant. The optimal degree of grinding of MPR was determined by the content of the
sum of essential oils in the obtained extracts. It was found that the smallest among the
studied fractions (2, 4, 10 mm) provides the highest yield of the corresponding BAS.
Taking into account the technological properties of MPR Eucalyptus globulus, the
optimal ratio of raw materials: extractant 1:5. For the preparation of the drug
"Chlorophyllipt" at PJSC "Galichpharm" use a thick extract of Eucalyptus viminalis. The
current technology has been optimized for the production of a thick extract of Eucalyptus
globulus. It is established that the optimal mode of thickening of the liquid extract from
this raw material is the temperature of evaporation of the extractant 50-60 °C and vacuum
vacuum - 0.8 kgf/cm?. In the developed technology it is proposed to replace the solvent
to purify the organic layer of the extract. Instead of the previously used chloroform, the
use of ethyl acetate as cheaper and safer for humans and the environment is justified.
When the ratio of components 1:4 reached the limit at which the content of chlorophyll

IS maximum, and the smell of the extract is satisfactory. In order to increase the



antibacterial activity of extract of Eucalyptus globulus, its modification was performed
using salts of copper chloride or copper sulfate. Copper cations are involved in the
replacement of magnesium in chlorophyll molecules by copper with the formation of
more active copper complexes. It was found that the use of 4 % copper sulfate provided
a higher yield of modified chlorophyll. An important factor was the choice of the optimal
settling time, at which the separation of organic and inorganic layers, which occurred
after 23-24 hours. To wash the organic layer, the optimal ratio of the amount of purified
water to the total volume of the solution - 10: 1. In the final stage, the ethyl acetate is
evaporated from the eucalyptus extract of spherical leaves to a residual content of not
more than 0.5%.

For the extraction of Cetraria islandica slan used drinking water in a ratio of raw
material to extractant 1:20. The extraction was performed by the method of remaceration
with stirring for four hours at a temperature of 50-55 °C and using raw materials crushed
into particles ranging in size from 0.1 to 0.4 mm. Thickening of the liquid extract was
performed at a temperature range of 85-95 °C. It was found that a gradual increase in the
content of polysaccharides in the extract of | Cetraria islandica is observed up to the
4-th hour, after this time this indicator has not changed.

To develop the optimal composition and technology of sprays based on
standardized thick extracts of Eucalyptus globulus leaves (“Chlorophyll-spray™) and
Cetraria islandica slan ("Phytolor-spray") used the methods of mathematical planning of
the experiment.

For the drug "Chlorophyllipt-spray" studied 4 groups of excipients, namely:
solvents, co-solvents, surfactants (surfactants) and flavoring agents. Ethyl alcohol 96%
and macrogol 400 were considered as solvents, glycerol and propylene glycol were
proposed as co-solvents. Twin-80 was considered as a surfactant, and as a flavor corrector
sodium saccharin. Based on the data of a four-factor experiment of analysis of variance,
the dependences of the effect of each of the excipients on antimicrobial activity,
transparency, taste and homogeneity of the spray mass were established. The highest rates
of antimicrobial activity were found when using ethanol (11.78 ug/ml), glycerin
(11.81 pg/ml), without the use of surfactants (11.79 pg/ml) and with the addition of



sodium saccharin (11.78 pg/ml). Studies of the effect of excipients on the transparency
of the spray showed that the best results were obtained when using ethyl alcohol
(4.41 points), propylene glycol (3.7 points), without the use of surfactants (3.9 points)
and with the addition of sodium saccharin (3.6 points). Ethyl alcohol had the best effect
on taste (3.63 points), while sodium saccharin deteriorated the taste. The introduction of
surfactants improved this rate of homogeneity of the mass of the spray (average value
26.68 £%), without flavor corrector the homogeneity of the mass showed an average
value of 20 +%, using macrogol and glycerin achieved a better value of this response
(26.71 £% and 27.5 +% respectively). The optimal composition of the product in terms
of 100 ml was determined: 0.2 g of Eucalyptus globulus extract, 14 ml of 96% ethanol
and 86 ml of propylene glycol.

The combination of different classes of excipients for the spray "Phytolor-spray"
was selected using a four-factor plan of analysis of variance at two levels with repeated
experiments. 4 groups of excipients were studied, namely: solvents, co-solvents,
surfactants and mucoadhesive substances. The following excipients are proposed: 96%
ethyl alcohol and macrogol 400, propylene glycol and maltitol, tween-80 and cremophor
L, xanthan gum and tragacanth. Based on the data of a four-factor experiment of analysis
of variance, the dependences of the effect of each of the excipients on the dosage,
quantitative content of polysaccharides, taste and density of the spray. The dosage is best
affected by the solvent system of ethyl alcohol: purified water (average 1.13 mg/ml),
maltitol (1.04 mg/ml), cremophor L (1.104 mg/ml), xanthan gum (1.102 mg/ml). The
highest content of polysaccharides in the finished spray was obtained using alcohol
(2.17 mg), propylene glycol (1.96 mg), tween-80 (1.9 mg), tragacanth (1.97 mg). The best
taste properties were obtained using a system of solvents ethyl alcohol: purified water
(4.38 points), cremophor L (3.88 points), xanthan gum (3.56 points). Analysis of variance
showed that the density of the spray also varied from the combination of different
components. Xanthan gum (1.14 g/cmq) had a significant effect on this indicator, the
average value for tragacanth was lower - 1.1 g/cm3; tween-80, propylene glycol and
macrogol 400 increased the density values (1.13 g/cm3, 1.14 g/cm?® and 1.15 g/cm?,

respectively). As a result of researches the optimum structure of spray "Phytolor-spray”



in terms of 100 ml is established: 0,2 g of Eucalyptus globulus extract, 6 g of Ta Cetraria
islandica extract, 14 ml of ethanol of 96 %, 72 ml of propylene glycol, 7 ml of purified
water, 0, 75 g of tween-80 and 0.05 g of xanthan gum.

Technological schemes for the production of finished drugs have been developed.
The production scheme of the drug "Chlorophyllipt-spray” consists of the following
stages: dissolution, mixing, filtration and packaging. The scheme of production of the
medicinal product "Phytolor-spray" contains the following technological stages:
dissolution, mixing, filtration, mixing and packing.

Chlorophylls and 1,8-cineole were selected for the study of Eucalyptus globulus,
and polysaccharides were selected for the raw material of Cetraria islandica. The
qualitative and quantitative content of these markers in the studied objects was studied.
In particular, chlorophylls A and B had red fluorescence. A characteristic spot of 1,8-
cineole was found in the extract of Eucalyptus globulus and the complex extract, and a
spot of glucose in the extract of Cetraria islandica.

The content of polysaccharides, which was 1.08% and 6-8% in terms of dry matter,
was chosen as a quantitative characteristic for Cetraria islandica and its extract. For
Eucalyptus globulus leaves, standardization was performed on the amount of essential olil
(15.22 ml/kg) and chlorophylls (0.71 %). Eucalyptus globulus extract was standardized
for chlorophyll content, which was 0.8 %.

Based on modern pharmacopoeial requirements and obtained pharmaco-
technological and physico-chemical characteristics, developed and substantiated the
specification for the spray "Chlorophyllipt-spray", which includes the following quality
indicators: description, identification, density from 0.99 g/cm3to 1.02 g/cm?, the volume
of the contents of the package not less than 25 ml, the homogeneity of the mass in the
range from + 25-35 %, microbiological purity (MBP) total number of aerobic
microorganisms 10* CFO in 1 ml and the total number of yeasts and molds 102 CFO in
1 ml, antibacterial activity against the test culture of Staphylococcus aureus, quantitative
determination of ethyl alcohol in the range from 12.9% to 15.9% and chlorophyll not less
than 9*10%. A study of the antibacterial activity of the drug "Chlorophyllipt-spray",

which showed antimicrobial activity against Escherichia coli, Staphylococcus aureus,



Micrococcus luteum, Candida tenuis and Aspergillus niger. Staphylococcus aureus has a
minimum bactericidal concentration (MBC) of 25 pg/ml and a minimum inhibitory
concentration (MIC) of 12.5 ug/ml). The antioxidant activity of the spray was studied and
it was found that the IC50 for "Chlorophyllipt-spray", determined by the ABTS method
is 0.55 mg/ml, and for the DPPH - 0.16 mg/ml.

For the spray "Phytolor-spray"established the following quality indicators:
description, identification and quantification of polysaccharides, MBP 10* CFO in 1 ml
and the total number of yeasts and molds 10> CFO in 1 ml, antibacterial activity against
the test culture of Staphylococcus aureus. DPPH was used to determine the values of
radical absorbing activity (86 %) and antiradical activity (0.417%).

The optimal type of packaging for ready-made sprays "Chlorophyllipt-spray" and
"Phytolor-spray" was chosen, namely a plastic bottle and a mechanical spray were
chosen. Studies of finished products have shown that during the established shelf life of
sprays, all test results are within acceptable limits, which are laid down in the
specifications for the finished spray. Based on the results of the stability study, the
following are proposed: storage conditions of the drug - at a temperature not exceeding
25 ° C; shelf life - 2 years.

Preclinical studies have been conducted. The cytotoxicity of mammalian
connective tissue cells in vitro and the irritant effect in rabbits were studied.
"Chlorophyllipt-spray" and "Phytolor-spray” were safe for living organisms, no side
effects on the third day. No changes in tissue culture structure were observed in the
cytotoxicity study. Acute systemic toxicity of "Chlorophyllipt-spray” and "Phytolor-
spray" on experimental rats was also studied. As a result of the research, the coefficient
of change of animal weight was not revealed for 72 hours.

Key words: technology, Eucalyptus globulus, Cetraria islandica, thick extracts,
sprays, excipients, specification, standardization, industrial production, quality control

methods.
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