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(IH®OPMAUIVMHUM JIUCT)
MO/IEJIb 3HE3APAKEHHS BIPYCIB JIJIsI
OTPUMAHHSI BAKIIMHHUX ITPEITAPATIB

Cgitiiana Kaniniyenko, Aptryp MapTuHos,
Xpucruna MesentbeBa, TeraiHa AHTYyIIeBa

Y «IHeTuTyT Mikpoodioaorii Ta imyHoJorii im. LI
MeunukoBa HanionajibHoi akageMii MeTUYHUX HAYK
Yxpainm»

3arepmxeHo Buenoro Payoro JIY «IMI HAMH», [Ipotokon
Ne 6 Bin 30.05.2024

Penensent :  Ixopaea C.K., 3aBimyroua mabopaTopHO-
eKCIIePUMEHTAIBHOTO BiIITY ay «lHCTHTYT
nepMaTosiorii Ta BeHeposorii HamionampHOi akamemii
MEOUYHUX HAayK YKpalHW», IOKTOp MEIMYHUX Hayk,
CTapIINH JTOCITITHUK

IIpononyemocsa 0na UKOPUCMAHHA 6 HAYKOGO-
O00CIOHI ma npaKmu4Hi pobomi npopinbHUX YCMaHos
MO3 ma HAMH Ykpainu ( H/I, xagedp meduunux ma
@apmakonoziunux — €ysis,  1abopamopii  KIIHIYHUX
8i00ineny ma biomexnonozii) Mooenrb OMmpUMAaHHS
AHMUSEHHUX NPenapamis, 8 OCHOBI AKOI 3ACMOCO8YEMbCA
VHiQiKO8aHul  HOGIMHIL  cnocib6  omoourHamiuHol
iHakmueayii 8ipycie-30yOHUKI8, W0 0038015€ 0e3 3MiH
AHMUCEHHO20 — CKAAOdY  OILNOK-8MICHUX — KOMNOHEHMIG
sipiona cmabineno pyunyeamu ix PHK ma JHK. Ax
MoOenb  Ond  OOCHIONCeHHs  CMYNeHio  IHaKmueayii
suxopucmogysanu bakmepiogazi.

OcTaHHIM 4acoM y Halliil KpaiHi CHTyalis o0
KepOBaHUX 1H(EKUIHHUX XBOPOO sIK OaKTepiasIbHOrO TaK i
BIPYCHOTO T€He3y 3HAuHO 3arocTpuiach Ta HaOyBae Iie
O1TBIIIOT AKTYaJIBHOCTI, OCKIJIBKH MaciTabHi 00iioB1 mii B
Hamni  KpaiHi  CymNpOBO/DKYIOTBCSI  IOTIpPIICHHSM
CaHITAPHUX YMOB, 3HAYHUMH MITPALiiiHUMH NpOLECcCaMHu
cepell HacelleHHS YKpaiHW, CKyINUeHHsSM ODKEHIIB B
NPUMILICHHSX, pYHHYBaHHSM  BOJIOTOHIB, BEJHMKOIO
KUTHKICTIO TIOPAaHEHUX BIHCHKOBOCIYKOOBIIIB Ta MHUPHUX
JKUTETIB, SAKi TOTPeOYIOTH TEPMIHOBOI  MEIUIHOL
JIOTIOMOTH B TIOJILOBUX YMOBaxX. Y BCbOMY CBITI, IUIs
3HIKEHHS iHQEeKIIHHUX ~ 3aXBOPIOBaHb  IIUPOKO
3aCTOCOBYETHCSI CHCTEMa 3aXOJiB, SKi 3MIHCHIOIOTHCS 3
METOI0 NONepe/HKEHHs, 0OMEXEHHSI PO3IIOBCIO/PKEHHS Ta
enimMiHanil iHQekuiiHuX XxBopoO. OHUM 3 IUX 3aC00IB €

BaKIMHOMPO]IIaKTHKA.

Baknuan — MEINYHI iMyHOOIOTOTI9HI
npernapatd, — [OI0  IPH3HA4YeHi IS CTBOPCHHS
crneudiyHoro IMyHITETY JI0 iHdekuiitnoro
3aXBOPIOBAHHA. X BHPOONAIOTH i3 ociabieHux abo
IHAKTUBOBAaHMX  MIKpOOpraHi3MiB,  NpOAYKTIB  iX

KUTTEMISIIBHOCTI 200 3 iX aHTHWIeHIB, y TOMY YHCII 3
AQHTHT€HIB, O/IEpP’KaHUX T€HHO-IH)KeHEPHNM a00 XiMiYHUM
[IISXOM.

IIpu  po3poOmi BaKLIMHHUX IpernaparisB
BUHHUKAIOTh TI€BHI mpobOiemu. Tak, HpW 3acTOCYBaHHI
KMBHUX BaKIMH, HE3B)KAIOYM HAa TCHETHYHO 3aKPIiIUICHY
BTpaTy IaTOr€HHMX BJIACTHBOCTEH BaKIIMHHUX IITaMiB, 32
NIEBHUX YMOB, BOHM MOXYTb PO3MHOKYBaTHCS B MicCIli
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BBE/ICHHS, JIIM(OBY3Jax 1 BHYTPIlIHIX opraHax. Takox He
MOXKHa He HaM’siTaTH NpO 3JaTHICTH JI0 peBepcil
aTCHYIpOBAHMX MITaMiB MIKPOOPTaHi3MiB, IO MOXKE CTaTH
MPUYMHOI0 3aXBOPIOBAHHA (Cranax MOJIOMIENITY Ha
3akapnarti 'y 2015 pomi, sxkuii OyB BUKIMKaHHUN
OUPKYITIOIYNAM BaKIMHOCIIOPITHEHNM BipycoM THITy 1).
Kpim TOTO, XMBI BaKIMHH MOXYTh MIiCTHUTH 10 95 %
OanmacTHUX OLNIKIB, IIO MiABHUIIYE X PEAKTOTEHHICTb.
IHaKkTHBOBaHI BaKIMHH € MEHII e(pEeKTUBHHUMH,
HDK JKMBI, aJle NpHU TIOBTOPHOMY BBEJICHHI CTBOPIOIOTH
JIOCHUTD CTINKHI IMYHITET. Jnst 1 ABUILIEHHS
AQHTUTEHHOCTI ~ TaKMX  BakIMH  BUKOPHUCTOBYIOThH
aJ’I0BaHTH (XIMIYHI YUHHUKH), IO TIOMITHO MiJBHILYE TX
e(eKTUBHICTb. |HAKTHBOBaHI BaKIMHHM HE NOTPEOYIOTH
CTPOTHX yMOB 30epiraHHs i TPaHCIIOPTUPOBKH TOMY €

Oimpmr  mpuBabnmBamu A papMmiaayctpili.  Ilpum
BUPOOHHIITBI  IHAKTMBOBAaHMX  BakKIWH  30yJHUKIB
M030aBISIIOTh  BIPYJICHTHUX — BJIACTHBOCTEH  IHLISIXOM

HarpiBaHHA, 0OpOOKH (OPMATIHOM YH TPOIiOIAKTOHOM,
aIlcTOHOM, CIHPTOM, MEPTIOJIATOM 1 iH., TAKUM YHHOM
3a0e3Mneuyroun 3 OJHI€T CTOPOHU HaJiiHy IHAKTHBAIIIO, &
3 1HmOI — MiHIMaJdbHEe TIOIIKO/DKEHHS aHTUT€HHOT
CTPYKTYypH 30yaHHKA. AJie MPH 3aCTOCYBaHHI XiMIYHHX
YUHHHKIB, OCOOJMBO IpH BUPOOHHITBI aHATOKCHHIB,
YTBOPIOIOTHCS KOBAJICHTHI 3B’ SI3KM MK OLJIKAMH TOKCHHIB
1 XIMIYHIM YAHHHUKOM, IO MPHU3BOAWUTH O YTBOPCHHS
HOBUX aHOMAalbHHUX AHTUTCHHHX JICTEPMIHAHT, fAKi €
HeOaXKaHUMH,  OCKUIBKH  CHPHUSIOTh  30UTBIICHHIO
PEaKTOTeHHOCTI 1 aJIepreHHOCTI TAKUX BAKIIHH.

Cy0OonuHUYHI 1 CIDNT-BAaKIUHU MAalOTh HU3BKY
PEaKTOTeHHICTh, BUCOKY CTYIIHb CIIeIU(iuHoi Oe3nmeKu i
JOCTaTHIO IMyHOT€HHY AKTHBHICTb 3aBISKU
BUKOPHUCTAHHIO aJI'FOBAHTIB NP IX BHPOOHUILTBI, SIKI €
XIMIYHUMH YMHHUKAMH [0 IiJBUIIYIOTh PEaKTOTCHHICTh
1 aJIEPreHHICTh TAKUX BaKIIKH.

3acTocyBaHHSl T'€HHO-IHXKEHEPHHX IO3BOJIHIIO
CTBOPUTH PEKOMOIHIAHTHI BaKIMHI, SKI € JOCTaTHbHO
Oe3meyHnMHu Ta eexTuBHUMU. [IpoTe, mBHIKA MyTaIlis
IHEKIIITHOTO YHUHHHKA B TIPUPOIi IPU3BOIUTH IO BTPATH
iX eQeKTHBHOCTI, IO MH Ha0IOJAEMO Ha TNPHUKIALIL
maHaeMii  kopoHaBipycHol iH(pekmii. o Toro ik
peKkoMOIiHAHTHI BaKIWMHA TOTPEOYIOTh IyKe CTPOTHX
TeMIIEpaTypHUX YMOB 30€peKeHHS Ta TPAHCIIOPTYBaHHSI.

Buxogsuu i3 BMINE3a3HAYEHOIO, HANOIIBII
€KOHOMIYHO TPUBAOIMBAMHU € IHAKTHBOBAHI BaKIIMHH.
CaMme TOMy TOIIYK CIOJIYK Ta METOMIB JJIs iHAKTHBAIL|
NaToreHiB, sKi O He YTBOPIOBAJIM 3 aAHTUTCHOM
KOBAJCHTHUX 3B’S3KiB, 30UIbLIYIOYM TAKUM UYHUHOM iX
PEaKTOTeHHICTh Ta aJIepreHHICTh, BKpai HE0OXiTHO.

Ha meid dac  BCTaHOBIEHO,II0O  CHUCTEMH
inaktuBanii maroreniB (CIII) B mpenaparax KpoBi €
e(peKTUBHUMH NPOTH YHCIEHHHMX OakrTepiil, BipyciB i
MapasuTiB Ta HIMPOKO 3aCTOCOBYIOTHCS B TEXHOJIOTISX
o0e33apakyBaHHs NPOJIYKTIB KpoBi B TpaHcdysiosorii. Lli
TepeTyMOBH JIalIM HaM 1710 TIPO €KCTPATOJIAIII0 JOCBi Y
TpaHchy3ionorie 3 doTroamHamiuHOi  iHAKTHBAMii
TpenapaTiB KpoBi Ha BAaKIMHOJOTIIO 3 METOI 3aMiHU
IHAKTHBATOPIB/KOHCEPBAHTIB Ta HETOKCHYHI METa0OIiTHI
3acobu ¢oToiHaKTHBAIil, BiX SAKUX HE MNOTPIOHO
OYMIIYBaTH BaKIMHY Ta SIKi HE YTBOPIOIOTH KOBAJICHTHUX
3B’513KIB 3 aHTUTCHAMH BaKIMH.
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Ilepen BHpoOBamKEHHSIM I1HAKTHBATOPIB, SIKI HE
YTBOPIOIOTH 3 AHTUICHOM  KOBAJICHTHHX 3B SI3KiB,
HEOOXiZHO, OKpiM CHHTE3y HaWOUIBII aKTHBHUX PEYOBHH,
me W pmocmiguth (GyHOAMEHTANBHI 3aKOHOMIpHOCTI
(horoinakTHBaIii Mikpooprasi3MiB-Mimieneil. Hampukian,
BIUINB 4Yacy ONPOMiHEHHS Ha 3MiHH iH(pekmiiHOCTI
nartoreHiB. be3 Takoi iHdopmarmii, B mogamsmomy Uit
e(eKTHBHOT 1HAKTHUBAL{ TIPOAYIICHTIB BaKIINH
HEMOJJINBO €()EeKTHBHO pO3paxyBaTH CIIiBBIIHOIICHHS
IHaKTUBAaTOpa, IHTCHCUBHOCTI ONPOMIHEHHS Ta KUIBKOCTI

camoro  iHdekuiiiHoro  uymHHMKa. OkxpiM  TOrO,
HEBIJOMHUMH € METa0OoJITH Wicis pyHHYBaHHS CaMOro
IHAKTHBATOPA. Bkaszani  mOocCHiIUKEHHS — JO3BOJATH

3pO3yMITH TPOTHO30BAHICTh 1 MEPCHCKTHBHICTh 3aMiHU
KOBAJICHTHUX 1HAKTHBATOPiB Ha 3acO0HM (hOTONMHAMIYHOI
IHAaKTHBAKIi OakTepifi B BaKIUHONOTIi 3 METOIO
MOJANIBIIIOTO BIIPOBAKEHHS MPHU PO3POOI HOBHX KIIACiB
HETOKCUYHHUX T4 HEAJIECPreHHUX BAKIUH.

Jdust  onmepkaHHs  TakMX  IMyHOIpenapariB
HEOOXITHO OTPUMATH SKOMOIa YHCTY CYCIICH3II0 BIpyCy
(B HamioOMy BHUIAAKy — MOJETb IOJIBaJCHTHOIO

Gakrepiopary Iliopar®) y skocTi KaHgumara Jist
3HE3apa)KEHHs 1 OTPUMAaHHS AHTUTCHHOTO KOMILIEKCY.
BcTaHOBIOIOTE KOHLIEHTpALII0 OUIKY Ta iHIII MapameTpu
Marpu4yHoi GioMacu 3 BipiOHaMH 3TiHO 3aTBEPKEHOT
aHANIITHYHO-HOPMATUBHOI JokyMeHTamii. [lo cycmeHnsii
Oakrepiogaris (BipyciB) TIOCTITOBHO IOJTAIOTh
(hotocencudinizaTOopu Bix 2*10% % g0 2*10° %
pubodnasiny, Bin 2*10* % no 2*10° % pubodnapiny
MeHaflioHy cyibdaT HaTpito Ta Big 2*¥10™* % no 2*10° %
HIPUIOKCHHY TiIPOXJIOPUAOM 3 TaKUM pPO3PaXyHKOM.
Po3uun BuTpuUMYIOTH 13 (oToceHcuOini3aTopamMu o 5
XBWIMH TIPH KIMHATHIM TeMmepaTypi AJs IHTEPKOJALIl
peuoun y PHK/JIHK, micast goro ompominmoooth 2-15
XBWIMH ynbTpadioneroum (A = 210-360 um) Ta/ abo
curiMm cBitiom ( A = 450 um ). Ilo kpamti 3paskis
(mozatopom 10 MKiI) iHaKTUBOBaHHMX OakTepiodaris
(BipyciB) HaHOCATH y 4ammi [leTpi Ha TOOOBY KYIBTYpY
P.aeruginosa, sika mposiBWIa BHUCOKY YYTJMBICTH LIOJO
nmociimHoro Oakrepiodary, iHKyOyroTh 100y. IloTim
(iKCyIOTh HAsSBHICTh YHM BIiJCYTHICTh 30HH 3aTPUMKHU
pocTy OakTepil HABKOJIO KpaIlli 3 iHAKTHBOBAHUM (harom
(Puc.)

Puc. Kontponp crynento iHakruBauii 6akrepiogaris (1-
30Ha 3aTPUMKH POCTY IPUCYTHS B KOHTPOJI, 6- He
NMOBHa 1HakTHBalii Oakrepiodary, 2- mOBHA
iHaKkTHBawisg 6akrepiodary.
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[lpn noBuii iHakTHBamii  OGakrepiodariB y
cycnen3ii Ha gammi [leTpi He crocTepiraeTbes a Hi SIKHX
CIiiB HaHeceHHS 3pa3Ky (3oHa Ne 2 Ha pmc. ), 30H
3aTPUMKH POCTYy (SK Ha puc. — 30Ha Ne 1 KOHTpoONIb i3
30HOI0 3aTPUMKH pOCTy Ta 30Ha No 6 i3 HEIOBHOIO
iHakTHBamLiel0 Oakrepiodary). 3pa3ok i3 30mm No 2 3
PHUCYHKY TOBHICTIO BiIIOBiZa€ MOBHICTIO iHAKTHBOBAHIN
(arogiii (BipycHiif) BaKITHHI.

BpaxoBytoun Toit (hakT, 1m0 AT 3HE3ApAKEHHS
BipyciB 3aCTOCOBYIOTBCS €HJIOTeHHI MOBHICTIO
HEWIKiAIMBI  pedyoBMHM pubodiaBiH, MEHaJIOH Ta
MiPiTOKCHH 1 30BCIM BiJICYTHI XiMi4Hi T0OaBKH, TOKCHYHI
CyMillli, TOIIO, OTPUMaHi aHTUI'€HH He NOTPeOyIOTh
JIOZIATKOBOTO OYHMIIEHHS Y, HABiTh, BUBUCHHS KOXKHOT'O
OTPHMAaHOTO 3pa3Ka Ha HAasBHICTh TOKCHI'CHHOCTI Ta
pEaKTOTeHHOCTi, M0 3ale3medye 3HAYHI IEpeBaru
(¢oTtomuHAMIYHOTO CrOCOOy y TOPIBHSHHI 3 I1HIIWUMM.
JlaHa TEeXHOIOTiS CHPOIIY€E Ta pOOUTH OUTBII JOCTYITHOO
1 HEIOpOTOBAPTICHOI CaMy MOXIHUBICTh OTPHUMaHHS
BaKIMH 3 BIpyCiB Ta MIKpOOpPraHi3MiB, CKOPOUY€E Yac st
iX [pPUTrOTYBaHHS, OCKUIBKM JIKBiJye HEOOXiJHICTh
BUKOPDHUCTAHHS ~ XIMIYHUX  JIOMIIIOK 3  HACTYIIHUM
OYMIIEHHSM TOTOBOTO Mpenapary.

ExcriepuMeHTanbHEe BUBYEHHS  ONTUMAJIBHUX
napaMeTpiB  3aCTOCYBaHHA  YHI(IKOBaHOrO  cHocoOy
¢ortonuHaMivyHOi iHakTHBamii pi3HEX OakTepiodaris
(cTadiokOKOBOrO, CHHBOTHIHHOTO, MOJIBAJIEHTHOIO)
MATBEPAWIO TOBHOTY iHAKTHBALii BipyCiB: HE3OAaTHICThH
JI0 «peBepcii» Ta 30epekeHHs KUTTE3NATHOCTI BipiOHIB.

BignpampoBanuii Ha Momeni Oaktepiodari
crocid  OTpUMaHHS ~ KOPHYCKYJSIDpHAX — BaKIMHHHX
BIDyCHUX KaHAWAAT-BaKUMH 0e3 BTpPaTH CTPYKTypH
AQHTUTEHIB 13 30epeXeHHSM IMYHOTEHHOCTI MOXe OyTu
YCIIIIHUM JJIsl OTPUMAaHHsI aHAJIOTTYHHUX IpernapariB Jyis
CTBOPEHHSI BITYM3HSHHUX [IPOTHUBIPYCHUX BAaKIIWH.

(Information letter) A model of virus decontamination
for vaccine production

Svitlana Kalinichenko, Artur Martynov, Khrystyna
Melentyeva, Tetiana Antusheva

To obtain such vaccinal antigen, it is necessary to obtain
the purest possible virus suspension (in our case, the
model of the anti-pyogenic bacteriophage PioFag) as a
candidate for inactivation and production of the antigenic
complex. Photosensitizers are added sequentially to the
bacteriophage (virus) suspension: from 2*10 % to 2*10¢
% riboflavin, from 2*10 % to 2*10 % riboflavin
menadione sodium sulfate and from 2*10* % to 2*10° %
pyridoxine hydrochloride according to the following
calculation. The solution is incubated with
photosensitizers for 5 minutes at room temperature to
intercalate the substances in RNA/DNA, and then
irradiated for 2-15 minutes with ultraviolet (A = 210-360
nm) and/or blue light (A =450 nm). One drop of samples
(10 pL) of inactivated bacteriophages (viruses) is applied
in a Petri dish to a daily culture of P. aeruginosa that has
shown high sensitivity to the test bacteriophage, incubated
for a day. Then, the presence or absence of a zone of
bacterial growth inhibition around the droplet with the
inactivated phage is recorded. With complete inactivation
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of bacteriophages in the suspension on the Petri dish,
there are no traces of sample application, no growth
retardation zones. Taking into account the fact that
endogenous completely harmless substances riboflavin,
menadione and pyridoxine are used for virus disinfection
and there are no chemical additives, toxic mixtures, etc.,
the obtained antigens do not require additional
purification or even the study of each sample for toxicity
and reactivity, which provides significant advantages of
the photodynamic method compared to others. This
technology simplifies and makes more accessible and
inexpensive the very possibility of obtaining vaccines
from viruses and microorganisms, reduces the time for
their preparation, as it eliminates the need for chemical
additives with subsequent purification of the finished
product. Experimental study of the optimal parameters for
the use of a unified method of photodynamic inactivation
of various bacteriophages, staphylococcal, antiseptic, and
pyophage, confirmed the completeness of virus
inactivation: inability to "reverse" and preservation of
virion viability. The method of obtaining viral vaccine
candidates without loss of antigenic structure and
preservation of immunogenicity, tested on the
bacteriophage model, can be successful in obtaining
similar preparations for the development of domestic
antiviral vaccines.

Keywords: viruses’ inactivation, vaccines, photosensitive
vitamins, photodynamic method
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