Kpamka cnpaeka 3a Hali-eaxcHUmMe Hay4yHuU nocmuxeHus Ha npog. 0xH Jllodmua AHMoOHo8

L4 ¢y|-|p,ame|-|'ram-m: PG3LUUpﬂGGH€ u 3a0vnbo4yasaHe HA NO3HAHUemo 3d masmomepuama npu
Oop2aHU4YHUMe cvbedUHeHUA Kamo qbdeameHmaneH rnpouec, Kamo es1eMeHmapeH mMmexaHu3ovm
npu moseKkysHume ycmpodcmea u mMmawuHuU U Kamo eaxeH dyaKmop 3a 6uosnoz2uyHama
aKmusHocm.

e HayuyHo-npuNoXHU: PazpabomeaHe HaO Memo00s102UU 30 eKCripeceH HedecmpyKmugeH aHaAU3
HO XpaHU U Hanumeku, cyxu O0Opoeu U emepu4yHU Macsad, npeoxoroaHu om oJemaliHo
uscnedsaHe HA MeXHUA XUMUYeCKU cbcmas. ObxeaHamu ca KAKmMo mpaouyuoHHU 6bs12apcKu
MpPoOYKMU — 8UHA, PO3080 MAC/O0 U EKCMPAKMU, MAKa U Cyxu 0poau U eKCmpaxkmu.

Pe3syntatuTte ca NMOCTUrHAaTU OCHOBHO Ype3 M3MON3BaHE Ha MeToauTe Ha Pu3uYHaAMa op2aHuUYHa
Xumusa  (3aBUCMMOCT  CTPYKTYypa-CBOWMCTBA, ePeKT Ha cpeaata, TeopeTUyHa Xumua) U
AHaaumuyHama xumus (MONEKYNHA CMEeKTPOCKOMMA 3a CTPYKTYPEH U KONNYECTBEH aHaNU3), KaKTO
M 4ype3 AONBbAHMTENHO MpWAaraHe Ha MHCTPYMeHTapuym oT Mamemamukama (06paboTka Ha
AaHHU U NporpamupaHe) n @usukama (nasepHa ABYGOTOHHA CMEKTPOCKONUSA).

nMOHepHM nNPpUHOCK NpUu nscnepBaHe Ha TaBTOMEpPUATA Kato beHAaMEHTBHEH npouec:

MpomomponHama masmomMepus e eauH OT Hal-BaKHUTe PEeHOMEHM B OpraHM4YHaTa XMmus,
CBbP3aH C MHOTOBPONHN TEXHONOTMYHK (nasepHu barpmna, GOTONPOTEKTOPU, 3aLLUTHU KpeMoBe) U
6UOXMMMYHM (NpedaBaHe Ha HacneAcTBeHaTa WHbopmauumA, BMONOMMYHO aKTUBHU BeLLecTBa)
npuaoXeHns. HeBb3MOXHOCTTa WMHAMBMAYANHUTE TaBTOMepHM dopmu aAa 6baat M3oAMpaHU
€KCNepMMEHTaIHO MpPaBM M3y4yaBaHETO Ha TaKMBa CUCTEMW MU3KAHOYUTENHO TPYAHO, Hamanssa
Bb3MOMHOCTUTE 3a M3ACHABAHE Ha Bpb3KaTa CTPYKTypa-CBOWCTBA W 3aTPyAHABA HACOYEHUAT
Av3aiiH. Pa3paboTeH e YHUKaNeH MeTog, 3a KONMYECTBEH aHann3 Ha TaBTOMEPHM cucTemu’, KoiTo
nocTaByM MoATa rpyna BbB BOAELLa NO3MLMA B Ta3u HayyHa obnacT. [lBeTe KHUIM 3a TaBTOMepUATa,
Ha KOWTO CbM peaakTop, ca Aobpo AOKa3aTencTBO 3a ToBa. Hall-BaXKHM NPUHOCK KaTo pesynTaT oT
Tasn MeToAo0/0rmA:

e Bb3MOXHOCTTa A3 OCUTYPUMM 3@ MbPBU MbT KOJMYECTBEHN AAHHW 33 TABTOMEPHMA NPEHOC Ha
NPOTOH MMa ABa acneKTa B XMmMuATa Ha b6arpunata: pyHAameHTaneH (onucaHue Ha epekTuTe Ha
cpenaTta) M NpuioxKeH (aeduHMpaHe Ha CTPYKTYPHU WM3UCKBAHWMA 3a MOCTUraHE Ha KesaHu
cBoicTBa). WM3cnepgBaHMTe TaBTOMEpPHUTE OTHAcAHMA Ha as30 barpuia  nokasBaT, uye
TaBTOMEPHOTO CbCTOAHME € ONpeAensuo 3a TAXHaTa 6arpunHa ePeKTUBHOCT U CTabuaHOCT,
KOETO € Ba*KEeH MPUIOXKEH acneKT, Tbil KaTo Hag 80% OT MHAYCTPUANHO U3NON3BaHUTEe Barpuna
Ca TaBTOMEPHW M HalWTe pe3ynTaTh NO3BONSABAT HACOYEH AM3aliH Ha HOBM NO-CTabWUAHM U No-
epeKTUBHN MONIeKyU. belle NoKa3aHO eKcnepuMeHTanHo, Ye cneyMdUYHOTO B3aumoaencTame
C pa3TBOpUTENA € OCHOBHUAT edeKT 3a cTabunmnsauma Ha gageH TaBTomep. B cbTpyaHMYecTBo C
ANOHCKN Konern ToBa 6elwe NOTBbPAEHO TEOPETUYHO Ype3 M3MNOo/A3BaHe 3a MbPBM MbT Ha
eKcnauyumeH mooes Ha Ccoa8aMayusa NP KBaHTOBO-XMMUYHUTE U3UYUC/IEHMA Ha TaBTOMEPU B
pasTtBop?;

e B CbTpy4HMYECTBO C repMaHCKM KOJIern NoKasaxme, Ye MEXaHU3MBT Ha NMPEHOC Ha MPOTOH BbB
Bb3byneHo cbcTosHue npu 10-xudpokcubeH3o[h]xuHonuH moxe na 6bae KOHTPOAMpPaH 4ypes
CTPYKTYpHU moanduKkaumun.> Tesn pesyntat ca ¢ HEMOCPeACTBEH MpPAKTUYECKM edeKT npu

! L.Antonov & D.Nedeltcheva; Chemical Society Reviews, 29, 217-227 (2000)

% LAntonov, S.Kawauchi, M.Satoh & J.Komiyama; Dyes & Pigments, 40, 163-170 (1999)

3 H.Marciniak, S.Hristova, V.Deneva, F.S.Kamounah, P.E.Hansen, S.Lochbrunner & L.Antonov; Physical Chemistry
Chemical Physics, 19, 26621-26629 (2017)
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Aun3aliHa Ha nasepHu barpuna n dotonpoTekTopn U bsaxa nybankysaHu B Physical Chemistry
Chemical Physics kaTto Hot Article;

e Ha 6a3arta Ha No/yYyeHUTe OT HAC KOJIMYECTBEHW AaHHM 3a TaBTOMepuATa npw asobarpuna u
Wndosm 6a3a bewe cb3gageH OYHKLMOHAN HA NABTHOCTTA, KOMTO KOPEKTHO OMNucBa
TaBTOMEPHOTO CbCTOAHME B pasTteop.’ Mo To3M HauuH Gelwe pelweH nPoBAEMBT C
HeAoOCTaTbyHATa CMOCOOHOCT Ha CbLUECTBYBALLMTE TEOPETUYHM MeToAM n[a npeackasBaTt
TaBTOMEpPHMUTE CBOMCTBA B Pa3TBOP.

MoneKysHO npeBKAOYBAHE U MPEHOC HA CUTHAN, OCHOBAHU Ha TaBTOMEPEH NPeHOC Ha NPOTOH:

MoneKkynHUTe yCTPOMCTBa (CEH30pWU, eNeMeHTM Ha MOJNEKyNHATa e/IeKTPOHWUKA, MOJIEKY/IHU
MaLUWHU) ce pasrnexkaaTt Kato NepcnekTMBHU CUCTEMW 338 MUHUATIOPU3aLUMA OTBbA, M3NON3BaHUTE
cera HaHoTexHosorMKn. NaeAata e MHAMBUAYA/NHU OPraHUYHM MOJIEKY/IM Aa Ce M3NOoAN3BaT KaTo
rPaiIuBHN €NeMeHTM Ha 6baeliy MUHUATIOPHU U3YUCAUTENHU YCTPOMCTBA, CEH30pU U poboTu.
EkcnepymeHTMpa ce C  pas3/IMYHM  eNeMeHTapHM  npouecu  (KakTo  M3omepusauums,
obpasyBaHe/pa3KbCBaHE Ha XMMMWYHU BPB3KKU, AobaBAHe/OTHEMaHe Ha MOHM), KOMTO MmoraT Aa
npeau3BMKaT NOAXOAALWM NPOMEHU B MONEKYIUTE MO, AeNCTBME HA BbHLIHKU CTUMYAM (06buBaHe,
€N1eKTPUYHO None, NpuiaraHe Ha BBbHLUHO HamnpeskeHue, NPOMsAHa Ha NOMAPHOCTTAa Ha cpegaTta M
Ap.). Hne cme cpen nMoHepHUTE rpynu, N3NoA3BaLLM NPEeHOC Ha MPOTOH KaTo e/leMeHTapeH NpoLec
NPU MOJIEKYNIHUTE YCTPOMCTBA, KOWTO MMa MHOrMoO nNpPeuMyllecTBa CApAMO TPaAULMOHHO
N3Non3BaHUTe (6bp3uHa, no-gobpa
YCTOMYMBOCT Ha cTapeeHe). [lbpBuAT
npobus bGelwe Ha npaseH npe3 2007r. B
IBM Laboratories (Zurich), KOUTO
AEMOHCTPUpPAxa TaBTOMEPHO MOJIEKY/THO
NpPeBKAoYBaHe npwm YNTPAHUCKU
TemnepaTtypu. Mpes 2009r. Hune
[eMOHCTpUpaxme Mos1eKyneH
npeekawyeamen (MPomoHeH KpaH) Ha ocHosaTa Ha 1-(beHunguaseHun)HadraneH-4-on,> KoMTO
paboTu Npu cTaliHa TemnepaTypa, KOETO € MbPBUAT TaKbB C/y4al B AuTepaTypaTa. Ha 6asaTa Ha
CbLUMAT CTPYKTYpeH Au3aiiH belwe pa3paboTeH U MoseKyneH ceH30p, KOUTO U3MNo/si3Ba NpomaAHaTa
Ha TABTOMEPHOTO CbCTOAHME 33 OTKPUBAHE Ha aNKaNHU W aNKaN03eMHM MeTanHm ioHu.® MpouecbT
Ha KomnnecoobpasyBaHe e CbMPOBOAEH C OTYETINBO, HabNO4ABAHO C MPOCTO OKO, HATOXPOMHO
OTMecTBaHe Ha M3MepBaHaTa abcopbuma.

TaBTOMepua u 6MO0NOrMYHa AaKTUBHOCT:

Jluncata Ha KoAmM4yecTBEHM AaHHM 3a TAaBTOMEPUATA AoOcera OrpaHuyasalle M3cnegBaHUATA
BbPXy HenHUA edeKT npu buonornyHaTa aKTUBHOCT Ha CUHTETUYHM U MNPUPOAHN BUONOTMYHO
aKTUBHM BellecTBa. ToBa e Ba)keH npobsem 3a MeauuMHCKaTa XUMMA, Tbi KaTo Hag 20% ot
OPraHWYHUTE CbEAMHEHUA, PErncTtpupaHuMTe B 6asuTe AaHHM 3a JIeKapCTBEHM CPeacTBa, ca
TAaBTOMEPHU M TAXHOTO TAaBTOMEPHO CbCTOAHME 6e3 CbMHEHME BAMAE BbPXYy aAKTUBHOCTTA U
CTPaHUYHUTE edeKTU. B Tasm HacoKa HalmuTe u3cneABaHUA BbPXYy TaBTOMepUATa MOKa3BaT
BaXXHOCTTa Ha CTPYKTypaTa 1 cpeaaTta Bbpxy bnmonornyHaTa akTMBHOCT U Cb34aBaT NpeAnocTaBKku 3a
HacoyeH AM3aliH Ha HOBW OMOJIOTMYHO AKTUBHM MOJIEKY/IM U HA HOCUTENN HA /IeKapCTBEHU
cpeacTea. Hali-cbllecTBeHUTE NPMHOCK B TOBA Hanpas/ieHUe ca:

* LAntonov; Molecules, 24, art. 2252 (2019)

> L.Antonov, V.Deneva, S.Simeonov, V.Kurteva, D.Nedeltcheva & J.Wirz; Angewandte Chemie Int. Edition, 48, 7875-
7878 (2009)

® D.Nedeltcheva & L.Antonov; in Tautomerism — Concepts and Applications in Science and Technology, L.Antonov
(Editor), Wiley-VCH, 273-294 (2016)
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e bewe yctaHOBEHO, Ye CNOCOBHOCTTA Ha KYPKYMUHA Aa 06pa3yBa pa3TBOPMMU CyNpamMoIeKyHU
KOMMNEKCU BbB BOAA Ce onpeaens OT HEroBOTO TaBTOMEPHO CbCToAHME. Ha ocHoBaTa Ha Te3u
pe3ynTatM HWe Cb34af0XMe eKCNepuMMEeHTasieH MPOTOKOA 33 MOAyvyaBaHe Ha BOAHO-
Pa3TBOPMMM CYMPaMOJIEKY/IHA KOMMIEKCU Ha KYpKYMUH 4pe3 KomnaekcoobpasyBaHe B
opraHuyeH pasteopuTen. To3n NOAXOA UMA 3HAYUTENHU NPEUMYLLECTBA Npes KOHBEHLMOHAIHO
N3MNON3BaHWTE NO OTHOLIEHME Ha ePEKTUBHOCTTA M BPEMETO Ha NO/ATOTOBKa ;

e bele u3cneABaHa TaBTOMepuATa Ha gasunupasup® (nepcnekTMBeH aHTMBMpYCeH npenapat
cpewy COVID-19 noa TbproBcKOTOo Mme Avigan). Te3u u3cneABaHWA MOCTaBMXa OCHOBA Ha
obelaBawo CbTPYAHNYECTBO C MeXAyHapoaHa dapmaleBTMYHA KOMMAHMA BbPXy AeTallHO
M3y4yaBaHe Ha TaBTOMepPHUA edeKT NpuM aKTMBHOCTTA Ha pasunupasup € BB3MOXKHOCT 3a
KoMepcuanmsauma Ha pesyntatuTe;

e B cbTpyaHudectso ¢ pupma NTZ Lab Ltd. u konern ot UMB-BAH belwe ycTaHoBEHa Ba*KHOCTTA
Ha TaBTOMEPHOTO CbCTOAHWE HAa CepuA OT OPraHUYHWU CbegMHeHUA (MHAA30N-KapboKkcamuan,
WMHOA30MN-METAaHUMUHN U NMUPONO-NUPUAUHUA-DEH3aMNAMN) BBPXY TAXHATA AKTUBHOCT KaTo
O0yanHo- U MyaMuU-map2emdo aKmueHU MOHOAMUH OKCUOA3HU UHxubumopu mun A/6 w
UHXUbumMopu Ha eH3umMa ayemunxosauHecmepasa, cBbp3aHu ¢ bonectra MapKUHCOH N BEPOATHO
- Ha Anuxaitmep.’ CTaBUAM3MPaHETO Ha OMpeAeneHO TaBTOMEPHO CbCTOSIHME YPe3 CTPYKTYPHM
moanduKaLmm no3BosABa Aa Ce 3aCM/1Ba CbOTBETHUAT TepaneBTUYeH edekT.

nMOHepHM NPUHOCK B KONINYeCTBEHNA aHA/IN3 HaA He,qeq)MHMpaHM cvwecu:

M3non3BaHeTo Ha MONEKy/HaTa CMeKTPOCKOMMUA B KO/NMYECTBEHUSA aHa/M3 Ha CMecu ce
OCHOBaBa Ha W3MCKBAHETO WHAMBUAYA/NIHATE CMEKTPU Ha OTAENHUTE KOMMNOHEeHTW aa 6baar
W3BECTHU a priori. AKO CNeKTbpbT AOPU Ha eAMH OT KOMMOHEHTUTE e HeusBecTeH, nopaau
HEBb3MOXHOCTTa TOM Aa 6bae GM3MYECKM U30AMpPaH, cMCTeMaTa e CneKTpanHo HeaeduHUpaHa U
KONMYECTBEHUAT aHa/IN3 He € Bb3MOXKEH. TUNUYHM NPUMEPU ca CAOKHU GOTOXMMUYHM NpoLecw,
NPOTOHWPaHe, M3omepusauma, KomnaekcoobpasyBaHe M apyru. MNocpeactsom paspaboTeHuaTt
MmeToz, 3a 06paboTKa Ha AaHHM, OCHOBABALL, Ce Ha MaTeEMaTMYeCKOo pasaensHe Ha NPUMNOKPMBaALLY ce
MBMUM, TO3M npobnem Beuye e peweH.'® MeToabT eAHOBPEMEHHO ONpesens KoAM4YecTBaTa Ha
KOMMOHEHTUTE B CMECTa U TeXHWUTEe MHAMBUAYANHM CMEeKTPU M e NPUNOoKMM 3a 06paboTka Ha
CNEKTPa/NHM AaHHU OT eNeKTPOHHAaTa M OT BMBpaumoHHaTa cnekTpockonua. C HeroBa nomouy, 3a
NbpBM NbT 6AXa M3cNeABaHW CUCTEMMU (BKAOYMTENHO TaBTOMEPHM, BUXK MNO-rope), 3a KOMTO ce
CYMTalle, Ye KONNYECTBEHMAT UM aHaIN3 € HEBB3MOXKEH, @ UMEHHO:

e arperauva Ha MOHHM bBarpuna BbB BOAEH PA3TBOP, KOETO MO3BOJIM Aa CE MNOAYYaT BaXKHU
CTPYKTYPHU XapaKTEpPUCTUKM Ha aumepwte'’. OnucaHata MeTomonorMa M MoaydeHuTe
CTOMHOCTM 3a arperauMoHHUTE KOHCTAHTM M AOCera ce M3nosa3BaT KaTo CTaHAapT B HayyHaTa
nuTepaTypa;

e TaBTOMepHO paBHoBecue npu 4-N,N-gumeTMnammHo-4’-aMmnHoa306eH3eH, KOeTo HM NO3BOAU B
CbTPYAHUYECTBO C AMOHCKM KOMErM 3a NbpBM NbT in Situ Aa NPOMEHUM HeNUHenHUTe
CNEeKTPasHM XapaKTEPUCTMKM B Pa3TBOP M A4a NOAYYUM UHANBUAYANHUTE TUHENHN U HENMHENHU
cneKTpu Ha TasTomepute . To3u M3cnenBaHUA ca CBbP3aHMU ¢ pa3paboTBaHETO Ha MaTepuanu
3a 3D 3anuc Ha nHdopmauma 1 3D MUKPONPOU3BOACTBO.

7 E.Drakalska, D.Momekova, Y.Manolova, D.Budurova, G.Momekov, M.Genova, L.Antonov, N.Lambov & S.Rangelov;
International Journal of Pharmaceutics, 472, 165-174 (2014)

& L. Antonov; Theoretical Chemistry Accounts, 139, art. 145 (2020)

° N.T.Tzvetkov, H.-G.Stammle, S.Hristova, A.G.Atanasov & L.Antonov; European Journal of Medicinal Chemistry, 162,
793-809 (2019)

10 L.Antonov; in Tautomerism — Methods and Theories, L.Antonov (Editor), Wiley-VCH, 25-47 (2014)

1 L.Antonov, G.Gergov, V.Petrov, M.Kubista & J.Nygren; Talanta, 49, 99-106 (1999)

'2 |.Antonov, K.Kamada, D.Nedeltcheva, K.Ohta & F.Kamounah; Journal of Photochemistry and Photobiology, 181A,
274-282 (2006)
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3eneHa aHaAUTUYHA XMMUA (eKcnpeceH HeAeCTPYKTUBEH aHaNu3):

EKCnpecHWAT HeaecTPYKTMBEH aHa/iM3 Ce OCHOBaBa Ha M3Non3BaHeTo Ha PamaHoBa
CNEKTPOCKONUA M Ha CNEKTPOCKONUA B 61M3KaTa M cpegHa UHPpadYepBeHa 061acT, Ypes cb3gaBaHe
Ha ronemu 6asu AaHHW OT CNEKTPUM Ha u3cnegBaHu npobu. Cnep noaxofAlla maTtemaTUyecka
o6paboTtka Te3n 6asm gaHHWM MOraT ga ce U3MN0A3BaT 33 NpeACcKasBaHe HA KOHUeEeHTpauuuTe Ha
TbPCEHM BELLECTBa Ype3 CHEMaHe Ha CrneKTbpa (4ecTo npe3 onakoBkaTa) 6e3 ToBa Aa Hapyllasa
LLenocTTa Ha u3cneaBaHma ob6ekT. To3n noaxos, e U3KAKUUTENHO NEPCMEKTUBEH OT FefHa TOYHA Ha
cebecTOMHOCT M O6bp3MHA Ha aHanAu3a, NOpagM KOETO MAcoBO Ce BHeapABa B MHAYCTpUATA.
Pasrnexpa ce M Kato OCHOBa Ha ObAeWMAT NepcoHaIM3NPaH aHaNM3, KOraTo BCEKM KAWEHT, C
MOMOLLTA HA nNpeaBapuUTENIHO KanMbpMpaHO MUKPOYCTPOMCTBO, LWe MOXKe [Aa KOHTPoAupa
KauyecTBOTO Ha NPOAYKTUTE Npean Aa rv 3akynu. ToBa obaye U3NCKBa NpeaBapuTeneH 3aababoyeH
aHa/n3 Ha NPOAYKTU OT [ajJeHa KaTeropua M cb3gaBaHe Ha 6asu gaHHW. Hal-cbuiectBeHuTe
NPUHOCK, KOUTO MoraT ga ce oTbenexar ca:

e [leTaliIHO e M3yYeH, C NOMOLLTA Ha XpomaTorpadCcknu MeToam, CbCTaBbT Ha 6b/120PCKO PO3080
Macao u ekcmpakmu. NoKasaHo e, Ye C MoMoLTa Ha XpomaTorpadCKkm NPbCTOB OTNEYaTbK
MOXe [a ce uAeHTUPUUMpa HEeroBuAT NPOM3XoA4 WM MeToh Ha nosyyYaBaHe. ToBa [AaBa
Bb3MOXHOCT 3a pa3paboTBaHe Ha AHANIUTUYHW CUCTEMM 33 MOHUMOPUH2 HA Ka4Yecmeomo u
asmeHmu4yHocmma (OTKpuBaHe Ha ¢anwuduKaTn), KOETO € OT U3KAYMTENIHA BAXKHOCT 3a
3alMTaTa Ha 6bArapPCKOTO PO30BO MAC/O KaTo HaLWOHaNEH NPOAYKT™;

e C nomowTa Ha BMOpaALMOHHA CNEKTPOCKONMA € NOKA3aHO, Ye MOXKe eKCMPeCcHOo Aa ce onpeaens
KONNYeCTBOTO HA nosugeHonu 6 bwvazapcku benu u 4vepseHu e6uHa 6e3 npeaBapuTenHa
XMMMUUYecKa 06paboTKa Ha npobaTa™?;

e [Ipou3sodHUME crieKmpu Ca €AVNH BAa*KEH MHCTPYMEHT 3a
HamMansBaHe Ha LWyMa MPU EKCNPEecHUA HeaecTPYKTUBEH
aHanus. CTaHgapTHaTa npoueaypa, paspaboteHa ot Golay
& Savitzky npe3 1966 r., Bogn A0 cMAHO AepopmUpaHn U
AbArOBLAHOBO  3aTUXBAWM MPOU3BOAHM  KPUBM  Mpw
cbBpemeHHuTe UV-vis cnekTpomeTpu ¢ AUPPAKUMOHHA
peweTKka (nABa KofoHa Ha durypata). Passuxme eauH
anTepHaTUBEH nNoAaxo4, HapeyeHa “Step-by-step filter”,
KOMTO M03BO/sBA Te3n HeyaobcTBa ga 6baat msberHatm
(nAcHa KonoHa Ha durypata)™. PesynTaTbT e nocturHat
ypes M3NON3BAHE HA KOHBOJILOUMOHHA npoueaypa c
Bapupall, WHTepBan Ha gudbepeHumpaHe. MoHacToALEM
pasnpocTpaHABame TO3M MeToa noa ¢opmata Ha
cBoboneH codtyep. [loKasaHa e HeroeaTa BWMCOKA
epeKTUBHOCT NPU 6bp3 HEAECTPYKTUBEH aHaNU3 HA CYXM . WAVELENGTHiwm| . WAVELENGTH[m
aporv ot Arnica™® v Ha 6barapcku 6enu 1 YepBeHM BUHA.
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