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dLres d3d

Idiezidlsy MO odMmtstt {(se@Ehdddhdqizy] sdkistz) fi dddL {§
dLitsdzL o Odzj O & - Odzq sWBfisf tc dzOZdgdk). Is C OOz MdIsj
tcOL dessBteOL dzgd d fj tOLftesMistcOdzv 9 Ols o CdzjlsSdlsy
liftejCd bsoO, Isj MftH]jdyits? igfskas@.sc 1@ " O W dgteHaf Qlf d +
odtekmdlsy d odwkfMtsftsHtsedadlsy YOMlsdyd GCOIsts o4 ¢Cls
CtcOHdoded jdzj Bjdelsd o Jjdzj ShtesdedS OO j dL Cdzg ydlsy
sfdeso dzd Mot2MlsoaO® d r OO bgztcthPls d e H Mk Ods jsdzdf fig ay
odtkzmMO d YtsHAatHdIs], dOmMydidd L O dL §ftsdzL 0o Odzgj dzO

sdzs ytse d HEdEoroeta do dtelz g, W I da dgts{s@APlsizfiagd ydR®) Istsf fych
dz0 o JUNPH)d (



1. JldwikzfmMd d bwodtslsts L dzOyJ dzd J§

1.1 sefMmj BicHb s tsMistcOdzj dzdj dzO o dwlzMmdls]

ldtezmdisy ddzd dBsdzj Skdzwtcdzdlsy dzOdesdBZON ddzd L Ot
ydotsls, oCdz ydlsj dzdzs jEZC Otedtslsd (cGtci BdzOyded, BjL G
(BOSIsjAclthep .d \ Odzd ydd sts dzO o dtelkzmd 4 odHdBS o Gt
MBI ssd3d dzO [ OB Bz ®O0dglstc OdzO, d3dgo¢ & suHsts@ dodff J H3dzE G
dzi § Olstsc j dzdzd o dtekzfpded dde¥ § Sydd, dzwStsd tbBi ¢O©dIst f
sOC O | inlsige@scodijtidEsHite jto dzd o ( tsisfpdad dz®j dptOdsdnd d dels §
Gjdesdzd sy dO etsmissftedj ddded CO©. I dwkzMmdlsj d&secOls HO
d BBSEOIs HO LOtOLYWIS oadHtso § , Csdlsts ydoeajwl o IsjlL
d Mis§ Mésdnjsdedf tod § dsdzd yd [ 10] .

] zdlsj tOkzttOISO ofmj hj JBO Mftste LO IIstse O
{sectofgic) S tcjdaQ wzf e Bad@Rdizjy dda@.ls | Jtezfdlsj JBOL ¢jod
j fzZd ydEOBEOIt L OtOL Vo Olists & dizf iR ffljdardBENEE] §%d ¢ d
sso O, Isj dai MO Mmi hdljy CObts Cdzjlsi ydedlsjy Wstedsd ¢
csstsftedj dgded S dzjlsCd, Isj MihjMmsoakzoOls COts oadtk
dzj fMd twOLIBldztsy O Ols

Idekmdlsy MmJ Qo REGIBLAdD B SIjlstN] ©LOL d3dzsy O Ok
dzOyd dz. Is G deplOYA ¢ Oted SIs dz0  d dzd dz@ dzck O fg g 5 ISAp@Y) dety tc O
SBWOLEZo OO Cdzj s¢ O, dzets detso o ( uocdOslzlz  dah Cwt€dclr &) Grglz |
ltesydMils dzgO@ tej f dzd S Oydw, ¢ ts2tstfstcd jodgddif Qo @1 Iyt gizls o
2@ tcOH § ssdipf s dlszE dzsls s e dzts B W o€ Agls to | dfots iDL tesidftsidEZ O
s tezmd tjL zdzlsOls dz@ sEisCasfdBtcOd disffd Is S st ttOL yd
csmistsy tod | Berdswlrf ZOBO §f HFOMIs tslds sy adifIdgid d3dzlicy HQHd3d dAs ® «
dzlz € dzj sSU dfjHIsfifpisdez C Isztcd L O BdBMmddzlsjL O dzO f teslsj d dz
OHjdesL ddz IstedW sMW Ols

10 HO ftsHtsBted JWJjSlsdodessmislsO dzO ftesyj MO dzO
9l Istej Cdzj i YydzOIs O Mmtej HO dzOo ISz Is zFE & d | d3dzdiB © O dztlztf ts &)
ROBORY &BYf toj MW deO Cdzj s gD & jdapds| dydedlz W fipdsdzg @dz i ¢
sOSCdEOH W dSOydd. 1 wWetsd s G tots dzdzd Woced CsHd Ol
WshssmMddzls jL OO o CdzilsCdlsy dzO0 Isqd rezfigls s tsdf jsddedzs
fs stsLd dzOyddz o j dzd yo0Ooe Ols ftesdL otsHMise slsts dz0 o



1.2. ltedydded LO dLMmdzjHo Odzgj dO odtelkzmdlsj

1.2.1 Jdwekfmdlsy ®&BseOls HO ftodyddwls L OBBdYoe Od

l dtezmdls jMmidejtdfeasjddzO o " dtetsS Ml E OB t5dztss Odgdsd ,j '
dzi €d (2Ot te. sBdCdetse j dad dzOMisd dz€ d) HE Md3 tolsts
toj M dcOlststeded ddaW j Sydd, Hteduddsj ded tls tOL dzd ydzd
Mo jsO© ftej L RBdineCiddfyas j8 f dzd ¢ @O d s j dzdzdd tteded J stech teskOfecf].
HIN1 (dMmfodzlMSd ctcd B)S seitis H5D1 83dazd sHARNH 20 @L df @ls fiffod
ctedtf) EcLOIBIB@s 4 BJddsdzO3NELz{ § sttt sigs B @, ctcd
Gislsdzy 30 X ffoBY@dte@® HEHINL ] 6 B YOG wd (9B 2P 05
fIsdyd dJHINIstc(Ofeo dddzm$ d cHefdLBdcsBORA0AERN d. hs@EzBa j IsO
100 fMisteOdzd, L B&Qfzytolodsd [ stcO,

I f sfdzj Hded Is jin jn jYfid Weddizy 2@ W § Offias jj niffeie (fi§ jOd3dO2 Mis o s
RO CttetsdzOo dqtekzmdlsy . s iNSdwils SBRSs tf to jdiqt o ts@ls tstis
6y M dteOlststc MERSNJ p@ toso3) ( o) G . SARDHZzdz] | f f & 5 163@ JdzO 7 7
ftejL 2003MERSY ®BEPRISBEN ] RBiyHEZ 2012 Ot dOdd ¢
ftejojdydw O LOBBdYIOddwWISO, 2005 G¢.; dojlstse dzO
sdls©2 Bjhj tlsCtedls deso odtekfy, §ted yd BARSOHV- dztso Ols
2 deeyIb-19), Ctwlts Bi teLts fMj wWOL { tots Mitsde@® dapf d3 jotc J2C1GB,
doLdwv, JdzdLr €dw dLIsts¢, dWttd S O, d [ Oddm¢ O ¢ d&3d ted
COVID-19 LO §OdHj BJyudz® BGd Ml d&z@ 11 ROl 2020 .

1223 wetsd odtekzfmMd d@tscOls HO BIi HOIs { tsdzj L dzd

tdHPWAEMd My dLmdzjHeOl, L OhNslkts B0l d&OMmlscsw
BseOIs HO BI HOIL Bls fsdztLO [ 10].

AMoOctsots Isdf dL d teO.dzj) telzd siOCds] ead@dzj dzO0 e dedh O d
sls BOSIjtedd, dHj dals d W dlaydftfctOalzj Is B © WO oW @ciasad Isg L tsd
ftocj HsMIsOod L dzOydlsi dzdzO jfdHj BIBsdzse dydzO d dg¥ st RO

ArRLIstsydzd yd dz0 dsdandedslfj J det d &3 dRZOBJEOls tOL &
Bsdzj Cdzw tcdzOls O Bdtsdksedw (dOftedijte SBEEOlEZO ISt
fsdzd 3j teOL d s W Ocd) .

Ajmsdydedzazssdiokzmdlsj Mj dLisdtosOls L O Ctsdstet
0O ®BISMERO odtekMmils o jyj J dLYBkL90d LO Stdstsd

ApdzlsdB OCIsjtcd Odzded vy ] M GEBH WOcd MO Bddzd duL it
tcOL dzd ydzd B OCIsj ted Odzdzed dideni Sdd e j& . Micj HOISO dzO H o



Al tslsdostcOCtso ) O dasE M dJLftsd 9 0dzj ss dz0 ¢
odkzmded M Odtseaj L O dzj yddzeddy dzO t€OC. wvjiLd h Odse |
HO LOtOLwWIls d EkddhtyOolk fmfjyd¥Wdydd bEkdtstedd ¢
dzts te dFPIslAdz € dzj s € d .

Al jdded ojClssted L O ftesdL o tHsfipinalts j dz@j § tofts I jscfiaizch ©
LO 9i 9 j)yHOd dO cjdd o SkdzZsdodtcOdzed Y dotlsddzmCd

Aljdeded o Clststed L O dzi ud dedd. deQj Isstg tstej dstefafigiefls . Opas C
COts 9 jClssted OOddf g B Ozl dets dz§ tsfzd § dzO sz Is d t6 O dzd W
9 Mosdsedlsy Cdzjls¢d dO HJjYyoO M bix<¢O Ctd3Bdded tcO

A1 OLdteOdzd dO odtekzfpd dOds®OIjtedOdd d dzOdzts
Bdtsdd Hdyddzm¢ d { fOte ded@ssjsdedizd.ls § B ddtsuigeido3 jdisa] pa@hl CosAls jdu
ML sdeL@i QlsH QA dajd M dzL sted 4. 2O detsdetsmd IsJ dzd |

13. sd&OMdWdsoydy dz0 edkmdls
) sdzOMlsswh jog osdekmdlsj MO Cd&OMdW dydeoOdd o i
fs kOCMBdsddY d&®l o dddfe OCIOCTVLj[Etted™ 0§ dzs Yo
Hots2 dztso Jtedy dzO 1 s d JHOzse j tedy dzQ alyosa r ccudlsas Hyidajpt
[ ots2 detse jtedy dedlsy r1s odtkfmd, CObts ftsCMmMeadtkzmd,
ol o olsswOO COb et iokfmy ZE€Dktsdy @Ev o deEndls ,
O Hom2dzso jtedyded™ls t1s odtkf, ¢ Olst) ddgsig sk i d k
fsdztsy dlsj dzdzd jHdzse jtedyded t1s € j dzs GARSCOED s ts  Isj
jdzsjteso dtelzmd, odtkzf dzO 7 zMm@lsdls d cOHFMEZR] & @t Iz iy i) dz
SARS odikf dzO i dZsO ki jHEVO d o dtclzih iz € o Pt o
o fjlOlD] iglec®l® cekfO oCd® yoO odukfid M Slidyols
COls Mi3 wcssdtsmdzedlsy o dtwkmd [ OteBkztce d [ BdO, &
MjHBOBSO ctekzf O o9Cdz¢ ys O oadtekzmd M JjHdese jtedyded 1
BiNHddej dz (LGS SISO ckfO oCd* yo O odkfd
d tjfddCOoydy &O GBtOldO ktOdEHEBY{lsOL O, COlt o

1.3.1uv O¢ s dzts @ofonhavite&es

sBtesdzOa dqezindiFP (AOYYJIsj zdzO cwkzf © o dtizmd, ]
Nidovirales i tsH tcCarnidgvivineae d mhJ &34 Loydmavisdae. Letovirinae
Orthocoronavirinael © Ho j f sH M d3j 2 Gen@iridads ) FAlEaRtbyisus s

ftod dzOH dzj 3 d S Letigvirige d3j 1 tGs® lists  fpjithdxprdrg\iriolasjls e O L H j dzj dzts
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2O Yjbbdted ttsHO o L hdtse O dzO W d dzt\phackjortmdrusj dz O dz(
(CoV), Betacoronavirus(CoV), Gammacoronavirug C o V Peltagoronavirus(CoV) |, Ctsdsts
fni Hi ey Ols 17 , M tslse j Isd®oroddlj, d20 Isdff dam S OO HdzdROdzd ¢ asdf
ACtetsdzOi d odtkmils fsdkzzyd J&EHhstsseddssSo,z08d dld
ftcdH Qo Ols fsHBBARO dO (tStetdzO W sted3O {fds o] diry LKL sdddsidz,
stsL JjHE) HN Ol H @OB tstc Bls MEzBlsty dsddIHE we, ¢ 52

Il tjLizdzlsOl dO ktss O (sttsdzOsdtkzmdlsy (:CoW) MmO
b-, Ppi-CoV [ B6-CovsLDcOL v 9 Ols MOd3ts osofS-CaEYIdgEp P ,H HERXLO IS 5
fisdyd d dav ¢ 5 do-es®LEA20dd\HHO MEhompdir@agyd WY EHAOO N PazO  dzO

A J G Iz 1es@ CIfn s dztsSBRICoY dzj s dlsy BdzdL €S BlesHMIse § o

Riboviria OapcTeo
Nidovirales paspea
Cornidovirincae moapaipea
Coronaviridae ceMeHcTBO
Orthocoronavirinae moaceMeHCTEO
| | ' | &8s
Alphacoronavirus Betacoronavirus Gammacoronavirus Deltacoronavirus

sl &3 Hdzj"Ndz©O HOBO J dL 4 jehfdelzy o QI3 dndah §j D3y dGfo Vv
o Cdzs ydlsj D@48, COB229E, HCoVOC43, CoVHKUL, CoVNL63, Bdzd L § tsd L Is ts Y dzts
i M eOlststdzts L OB  Otzgj Y ( MERS))SI to toj M -Cav/Olststs] d
and SARSCoV-2 or COVID19 [51, 63].

SARSCoV-2 , Ydzj dz dz@Cordmaviigad fils g ¢zOH dzj ¥ d -COV i3 fipis H O
v isO, wj 4 OS¢ Misdatsi3d y&ERSCoVEMERG ISy datsts feHd) dalstfoujhc
Cstesdz@o dtelzfd [ 3] .

==



SARSCoV-2 S OL 90O tslsH j dzd@@rbedadirdgd i tc pH df tSls BeEEDOdzd dzd
CoV), My st€hanetal. [ 14] . wvi 2 CObLts dqBO dBdsets EtOded YJ !
LOf Z0R O d MbstcOjeddlsy L O ftjojdydwy, ftdilsd §t
dfdHidBdd, dcettOwIls o 0Oy dzO teffstHay - figte HEBARICOBAS, IS oltEty ) BSOSO
HO | ftdzjLdets L O kzyj dzdls jSARSCOGAY RO I disfjdgQfdzdAjts s H dad

tced CtesdzOoadtezmd tsBOY)J MO HBe jdzd HB f OdzH
BLO2dedyd d flsdyd, Stilts eatsHd Ht odMmtsSd dzde O
LOckBd. IBYS ESisttsd3d d tzdm B j dBVE®/-SWId)Is, (S stesdzOo  tolz f
f to d dzGOPHEL 5 HU10(CTV2018), odtkfp dzO jf dH jREOW,dzO H d C
TGEVd MddzHtetsds dzO o dzj L Of dzO BMistc©® HJ OBADSCAdYP Mmtcj H
[3].

1. 4. ) todtgtezd ddQ

141l Jtekfmdlsjy MO BOSd yOfMmlsdyd

Itsojyjbbts adtekmded odtdtsded MO Iseol teHj 3OS d,
d ke OlszOB @8 AyPedgEs ) j dzj € stotsdzj dgtc g3bp® s tsCfO @ d3 G,
COL &Bjted, Wottdd d ¥Wstdhd. LEEYs d)On o s ddafl ¢ st §
Htozed ftoddzdyoOls dzO0 (i ydyd. [ detsets ©ls IsjLd odt
dlsOdzH Otols dzOIs O d3j todz® j H d dztf y @i+ 10° me) d tc d) sQlmfo sjo o de@ dyty
tcOL i3j tod tsls 1 tcdnefipd L ifdsigaliAzd ROt ag&BMi s, JBddtcO
(BdBBdodick izl O@B] B O,-6 §dzfndgd ls j 202 516 ts dzO LM 2 f dgPlsj o
HAOMR, Isi-140nml§ &8 dC dztso j dets MO MW jtedyuded HE § dzj sBSE

ldtezmdlsy MO &OCtetsdisdzj C z dzdzed O e#nd decdedz f dats & d ¢ dz€
ZO Otj dzOes dtolkmdedlsi odtdtded, Stdlsts d BOIls € dzj Isi ydza
2O odtdtddlsj, Isj dagj MO CdzjlsSd d dej Mmi HI oy Ols s

1.42] dtezfdlsj d®ROl cjdjlsdyuj dz BOljtedOd

ljdesaBi s dz0 o dtwkzmMO® Mmj Mmi Hi 3O 9i 9 odtedtsdzO.
)l MisOo j HestsAtwilis 0 Jted ) dzO 11§, JHdzse jtody dzO 11 8,
JHdzse jted >y dzO t 1 s, HBC Olsts € dzj Isi o dzd ts O i fEdgifists &3 d
Hots2 dztso jtedy dzO 1 s .-

s Bt dz00 JSARSICHNSZ]) (d BOIs jfats{dlg dsszEAOE By © gaglatziizded
e (18 ttefjoizimsfee fatize § o dgEaPPisY szdpsRNA) [ 1 1] . | § des
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%O CctesdOo qokMO j Hi &z ¢ 29903 dzkC dzj HUTRH D 5 ' S «
d 3' COdfOLD, sE®8sded OROIFAY L O ydlsg daj (

sOfMmdHl s jlPeB pd@so AsWISs ©SBEEOYHO ¢ dats 0.
Gjdesdz, COfYMmMdH d HESTI dzdzdIsj dzdzd G s ) 2O L OF tff €26
CjdsBO g HO ¢t bOdkhfstsdied HE CdjlktO, Ci Hjlst
Lo jMisded SOt dzj MstekSlsbtwded §oslsj ddd, MO S 6HJE
ftoslsjddedlsj, Stdlts dLELOYHO SOfMEEO? gy P M
vsjLd dej MstezClsztcded ftotslsj dded MO dgj sBrtsHddB], L O
CdzjsC OO ey ttdj dgded S |

{OLBji s dz20 oadukMO yjfilsts | fosfstydsdod) d
sls HiekzcO MisteOdz®, H tsdfGAfEdED i B L @EOA d d3Q fozzts dz® s o d to d |
COffdrdedls) ftetslsjdded. | tjLbdkOl &O ks O &dhksct
HO Bl HOI Mol teL Odzd LOjHAS, LO HO dOfttOeaswls COf Mmd
G sBRsHdBE o OCEKo O M dihgks g Odizd 9d J 5§ s OwOd Is j o
dew Csd odtlkzfmd JHddzdyd dz 64 dzj dz f tesH Iz € Is -MxapG idsfdsq@ o
odtekimd EkEZyOMmlse Ols ddesyfl.lso s ¢ j deded HtesHEZCIsd [

vilbdted MistlzS sdzlicaf] 6 C@K N ez d dz, M)d3] fois ticlOjdz] diz
hgf Wiy tslspd dEP" fetslsj ddz, MO StHEOd] tlk ¢j dts.
d d"CodSt daj flstel Cnispz o z® d § tots O] dae@N-§s2 &ys jud dgy O &2 Is
ftedStejfjd I B jHddd UdzOO § sdtsy dlsj dzdzO OoigjC !B  daC
Use jhSd SdzjlsSd d HO ¢d fuNpwskPddils HEldad o
o dkmdzOs® t1s d Jj diseitHdd LO tjfddSoydy d
teOdzMS ed§ ydv NG eOw O aisesdsqls &z8ls Sts2kts fj Mol L
fMzBej dtsdgded t1s [5] .
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NndekteO 2. Jdwizidd §sdiicn tesil dzf QY oty Qfpegtiariize)
ZzdfdHj d H[B]IS] dz Mmazts?2

Y LIMTIOE IIMKOMpOoTeHH (S)
@ Membpanen mpotens (M)
€ nportenH Ha 00EMEKaTa (E)

¢ mompHa 00BMEKA

¢ xXeManTyTHHMH ecTepasa (HE)

[ ftoslsj Jdztc®L J eds@btcOdzj dz dzO o JozmdzOSO f tsoi ton dz
Stec Odzd L Olstste 2O Csd@ o MO ZSyidz 9 (ol ton dats
ZOo dzd L Odzj Ists daBj Is§ PisDdhifds s to S dsted § dgjjHAAIE OR Is ts
ftedCtcjtf oOdzgjIsts dzO oadtekMO Ci &3 fsoi ton detsfyls degOI€ jO toj -
B BBtcOdzdetsIsts fdzd o Odzj dBwBiYHE B BBteOdedIlsj 9 dz® (o0 dtek
ftetslsjdda Is j BOdz ¢ d1des9tc OQR flaztCtafidrs) jdddddzdfy S ts2 st
CofRf sdzgj dzls dzO o dtekmdzOls O YyOMmisdyo. v €% dzlz m©dgd s @
ftesf Z2MC dzdo sMislsO© dz0 d3j dzB tc O dzO 6 B § Haldls ECdisf@sk IO fip ts
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[46]: 20 dzts BOIs j e d Odzd , dz@dpenfislg tdzg? Mise © d dzOdz

vtcj H dLBtetsj dzd Is § Istcd dzOf tcOo dzj dzgdVv, -Bdz@®dzsBOIs J
tcOL o9 doOh OO Mmj MW JtcO)] QOH QZOdES j & detsdz®A ] d IsdgQ Y | dzc
Csdzyd f ydqwisO dzO0 dzOdesls j mn dzesdzse W IsO d dzO dzOdets yOMls c
j dOoviddd3 Isj tedsd dz0 AdzOdztsii. Ay Odetsii  j°) j vfdid &PdzdPOz
ddzOud: JdHddz &jbi te M HI {teQOR]le d tygzie HizO ey Oldnids @)
NandParticles) i3ts ¢ Ols dzj dets HO M wBWMdWl d ftjHMIsOs W]
tcOL dzd ydzd B d td3tsdzj Gzt dfflzddzjff @ tc 2SC@ls f tsla jJdzdFE Ols 54 € C
[Is WdceckzteOlO wides Mmj odyHO, yYj tcOL06H OO j IsdO® | H
& sdisdksd tOL i3j tedlsj dOOMBIsNONEY ydEzmnddls) YOMIsc
dz&BARSCoV-2), tBOVYJ, 4 HtwdBdzdLdlsj dzdes jHAOSCI & M IstsL
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AfeBE®dsyOnlsdyd d sjrddlsj ©OL &j tod

Boga  Iniokosa AWTMUTANIO  Bupyc  Baktepua Pakosa kKnetka TeHuc Tonka
npubansuTeano 100 000 000 (10%) nm

cav@l® - O

10” 102 10° 10¢ 2 10¢ 107 10®

Hanomempu ._’- 6 -.:
HAHOCKAJIA
b HaHocmpykmypu:

e *  HaHonopu

*  [leHOpumepu
*  HaHomybu

* Quantum dots
* HaHou4epynku

+..10 100 (10%) nm

R L Is ts yhtigeh:Zintrotonanotechnology.weebly.comAm@Enoscale.html

RBO dv Skt fteduddd LO ddasjdet dodeslsts dL zyOoe
dev Cuslyf -€z0 dzdlsj Isjodzd R OLOSCIjtdmisdS dBBscOls HO B

BOdz ¢ tcOL &3] te

fsHtsBtcj dzZO tgOL Ise stcd s Mls
fsol torn desisdz@ OHOY Isd o datsls
Bz dzls d W 2 dz€ y.d s dzO dzdzts iy Is

I mMdus¢d cettej Mf sd3j dzOIsd r Otc OSEls(j tefdtdr@sodiCley HdEH ~dB®iC
ftoeddzsyjdzdy o ternlkz i COded 5 otej d3dd dzO dzj ud ded §
HdOGdzsMIsd S OISO d ftejojdydwisO dzO [49 tclzigdztbB tf j dePf |
Bsyd &3 HO MY tsdsj dej i3, ud MWV jtedisj, off Stizgls tzd dzfh@tsisg t
tcOL dgtstsB tc OL dzd : 9 BIJHJYJdZOISO (9 ©OLWOBBISo Odzj Ists
JSBdZzBedWIsO (9 ItejlsdtcOdzj Ists dzO L O3 e dzed o tSHJ) ,
ZO Isjrdtsdzsedd L O dqdeW stedzd4.dv d SsdBzddSOydw) d |

321 Odesls j ndes s ddls) o fd9j lsdzed dzOls® d&® COVI D

t f steGampusd € tsdzjs8f lsapP@ sdzj dzddwils Y tslsj dzeydOdz dz@ dzOd
o jlktso dzOlkO BARB@OD2H s jfBtkci &z HO M ©jOddL O Yt
(A d ¢ k4o

1. ©OL tcOB Bls o GRjls dda@f ti@PEgts (8 OL e Odzed ) [


https://introtonanotechnology.weebly.com/the-nanoscale.html

2. tOL tcOBBSIso OB L OO O thidrdizjdefd H L JdaW j S IsOdzlsd ¢
fsol ehdesMmisd, MisMsedd HO EZdOswlk d HO kd
ol Lftejfwiilso Ol dzj csotsbts ©OL§ eisflstOdsj dzd j

3. tOL OB slso Odpjj dztz®tc qdzOfilgts o dMsC O M J ydW d ydzs
Mifffis B dzesmils L © BI 6L © dHJj dzZlsd¥W S Oydw dzO o d tel
dRBzdtsdzsedyddy slesotstc 8 yYtsejhslsts Iswds;

4. 6OL OB Slso @)L i@ dEdO dity C OteMlso © L O yjdzj o O Is
HiesBso )] @O §Oydjddsdlsj, dOftwddjt. suydlso
fsodh jdzO jWjClsdodesfls, dzOkOdzj dzO@ Ilss¢ id ydzts

5. tOL tc OB sls 9 eBd@jL ddEED dedO datO ¢ ) d dzd

NG Ma® jted O ftddsy jdd] @O &Odkslkjndsdkseddls

Cdepu Ha nprrokeHme Ha
HAHOTEXHOJIOTHHTE

e

Hano-06a3npann anTH-

Hano-06a3upanu
BUPYCHH JIe3UH(peKTaHTH U

JICKapCTBa 3a
ITOKPHTHA Ha ITOBBPXHOCTH

OelacBa Tepallind

‘ -‘._\_\‘

Hano-0asupann

HaHno-censopu
BaKCHHHU

Y

PaspaboTrBane Ha
HaHO-aKTHBUpPAHH
JITIC

t jstesmf jSIsdodes, Myjh OO dzzyHO ©Is dzOH J X H dad
odtezmdzdlsj ddWjSydd j YsSHIsdSeOdks Eyjddlsj ftojL
JListsydedyd d© OSIkdedd Mmi MsOoCd, [H QO Mic® By Hail gzez
RizsEls IsjLd ftedesHdd OCIkdodd Mi MsOoaCd j ®lydlo
tcOL sostcd d3sMis o1 9 oaBHO, ddmMidwls HtsBdo, IsttkzHdstls
fpd, wd LO HO My kojddud bkjtwOfjolsdyddy Jj&jcl d
fnd € tsd3B d dzdBtadiLis] P detgO dd Is |t d O dzd
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t OLtcOBtslso Odzj Ists dzO 9 0OCMdded Bl dsoets ¢ tsdzj dz
sBjNhOoOhdlsj fYsHARtsHd o BtsteBOKO M odtwkzfmdedlsj dd
9 0CMdded d&Ols d"Stsd i) Hddgnks® (%@t {ifss azpisidkq
Odzsdcjded d fsodhRldz ddidzdzj dz slscso St

1WEBsdis fteskzysa OdzdY HBEC ZOHoO Ol ftoeddztsy j dzed j st
fsCtedlsdw LO ol terndesfisd. lejH BdZOGO My, Ud
OdzsdBOCIsj tod Odzdztls s §f 2 dOad{Jdz df tcff BSISo tcOIsWw 9 Ols L OOL
MOBL OtcOL w9 Odzgj tsls € s5d426) 8stf wiad IciOalzd d dzts® O lisdh alzjsdg Is i tc ts
ftesdL o j Bigsdn amlisHackemeyer RL sBtcj ISOIsj dzd Is § ftcj HdzOG OIs
fSHrtBHWM L O {Ydapddppyjdedd jdsjdsfls © f o dMtsC tedmE s o
Bzlstsdzgd dzO OMOdzMm! ste(d, Htel Y€ d dzO o th@nsTpuchff Hclz G «
ftcj HNIsOo dz¥v 8 OdzB @O dptE Dzt Mif Bzdzg Isd J , S 5J lssd HicO®CIsd
5. (Wi SlkdodetsmMisls@lsdep Bty O 8Otcdzd ydzd o JclBARE] 0OcGj d
CoV-2B d dzO H dx4]OL O dzO

ANJekztbOu OB sydmlso ON-BOL e OdatrOdztftsC tedIsd J , gL
NanoTouch/nanoSeptic
@
% A
| :
g

R L Is ts yhdizeb:¥nanotouch.com/

vO0CO ddzd ddzOujd, MisteOls jBeOd "Jlse® dzd@ jYf t¢f fsck@afdf)’  dr
d OdzelsdBOCIsjtcdOdzdzs Hj2fMlsoady J bwhdes Mol oL OdzO
BOLJdOdzd Ijrdessdzsedd L O HjLddWj€ ydy 3@ H)O@daigds dL C
ZOE®OL JtcOdz HjLddeW j CIsOdzls, Mmi HI tey O ddzy j BAl.tcdzets { te
1JGBoatslsts tsMzseo dzs e HJ @IMlsea 5§, ud mMdzj v toddz
ZOBOZY 9 © CsdZzdyJ Moaslsts dzO § Olstsc j dadzdHsd B3I & ts Sdz@ Gl
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https://nanotouch.com/

HjLddaW jSIsOdzls j, yj LO jWjiSldeodzO HjLddaW j Sydw j
sls OCIdo &zOkO® fyi MlsOs § O.

Il sHsB jdz SRR QizPdze ezPdatfdel j CIsOdzls j Bddz L
MectcOHd o [ ddzOdets, RIsOdzd®ls @ &VIo.B judsif i@ i O dedr@ dfdtat
tsfdets o QAg @ TiOz@zO dets YO s thyd ftesdL o j Yy HO sls dlsOdzd Odzn ¢
¢ ts d3f ON\dmptech Surfacd. j dzd HY 1 gl Is dzO CtsBYf OdzedwWIsO Issc Qo O |
Wsted3dz dzO dzO ftoj f OtcOISO tshMdeckzttweo O MOBsSY sydmlse OF O
LO Hts 252]c sH d dgd

Il ft.ejCd omMdyuysSts COLOds Ht kEC IktwvBO9 O HO s
LHtcOo j sf,0OLdjOwgjdedsj sts d f to]j eBj@eyfdievAda, Is jIs QfCta@s Hdz € @ d
Bl HOIs tyjdzagjded CObts BjLBfOMdd d jWjSldoeaded ¢t
ftiosdLotsHMIse t5. l OLd ot L O, gqdzH z2Mmistcd Odzdzd Is ] ¢
ftoj HsMIsOawlils MtsdedsH def C sl 6 tsgdsEicts o9 Oy dzd o f tetsmd,
ZOH j Y Hdesls dzg@ HtesHEZSIdIsj, Y§.dzO, L OCBdeso O toj Gz

4.1 Odztsls § n dztsicSels{duedzises O dzd t[Oldasf

[ i fMdetslsts, Bi teLts d G dztsB Odzdets tcOL ff toc SARSCEVdz] dzd |
2dLfteOow oaMmiSd BBHjdijd yte ¢ HtwiH ddHdJo dHEOdd
f OdgH j 3dWY Mj dOZOCOL Hoj tMmdtsoded HtejHdL O dSC Olsj dzf
2O ddW j CSydsLdedw Ocjdals ddzd tsdzgj HO Mmj t8teOdzed Yy
(N dHdz] odetslsts L sdzL 9 Odzj O d@ZOMSEd L O dzdyd d tei €«
Hsted ftd ftwiBdoOoOdzgj 2O wlseotstej dzd ftesMmMisteOdzMmliso O
sOCIts, BBOVYJ, Cit@@isds) @tEtslsd dzPts) 1 v, Hiof f sBsyYH O
HO Bl Hj tOLAEZJUjd o LOsadMmMddisMmls tls Cdf tcj IsdzOlsO -

] sOLd oti L O, COyjMmMsoatslsts d JWJSIlsdo desfmlisls O
ol ftotsf. s O0C O dOf ted d3j to, ddizO HBMIsOi ydes § kB dzd € E
desmiaBli BOMSd L O ddyitst dfigg @dzdids § s RS ax®&J v dzO0 -
tcOL dzd yded odHBoaj kotej)yHOdz dO CY OO @4 dzdy,k
r sfi dzdzedIsj dzdzd weteOdzd yj dzedw, SCtdlbts tscteOdzd yoe Ols
MO dEjxEOBOIs0O L Oh dls Q43¢ it thE Hs diff bsecdz®S o Odzd Isj H O dzdzd
2O Ctdzo j dzydtsdzOdzdzd sy BOMEd MlsOoa © W fdats, g Isg
ol LftwejfwisMmlso O dzOo dzdL Odzj Ists dzO o dtkzMmdedisy yYOMisdy
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Ho j: d®Is Misic OdzO | tw©OL Bjtei s dzO 1 stcd 619-30da@) O ME I Is j
Hiclz-de@L Misswdzd jIsts By HEZ IsjSMmisddzdedlsy o dzOC dzgO, €5
dZzOyd dz dzj ol Lftejfwlsme®d G odf@azdpflzO0 daj B i3 Jdg@D § tc d d3J t
C tsdzo j dezpddsdg® BOMSd, Stsdkts M dLisdk®Pkztsls, d.
By Hdyddmsd MmjMmisted, L. HdROs EAYd cdOmMsals@is] YdeO Hfj NHtEZO0 L
odqtekmded yoOMmsdyd M tOL diBijted 80 nm &sgO®l Mmf ¢
tcOL f tosMistcOdzj dzd INPS JBEPBE @ d BOazGly J tsls o -Gy i3d) BOL
100nm [21]) i fej €d bktse O, dvisd Osbktsted Mudlol, yj O
BiYHEZ IsjSCMisddzdzdlsjy o dzOC dzO Mmj dZOBZOdzwIs, Ists Istse O
otej i3d dO detsfy] dzpsliste Odz@ Is ZAP TOIS CMistce OdzO® B d BOdzis
fsfmdzj HiMsadwY L O tttdcOddL B3O dO ysses j<¢ 0O, CObs ftod
dz0 dzv @A &).dzj

it OLtcOBslso Odzj sts d € sdzls tc za] ®LOGIAG Gdzd daBO l&f jdatsch dsdf]
My BCOY] ¢ dzHpidy o©dag O] v MdysSd et M sdzj dzOIsd
jWjiSkdodsmislsO d BjLtfOMdshislsO dz® [lu. wfttejH
ftojMmMisddzSd d Hte. ), Ctsdlts Mi Hi oy Ols [56263s BOIs j ted Odz

Viwstsei 6 kY stels

V tej L dfddsjndzls €1 o3 B3d S(sfpddlz t©da@ ls5dL 0 dlsO0 tsls yOfmls
50 nm) [11];

V{yseadh jdO BjLBfOMdtsMmMis fted tOB;slsO M ttOL dzd yd

V -ndHtotsW tsB dzts ) Is

V dzdtf MOIsO dzO0 tslstedyOlsjdzj dz JWiSls o terlz Hikzedls

V f sHiB to dets H d "Odigid y QlifjfdinjCiz dgch j C.Is o) tsrlz HdNM O

¢ f stCampoyf Ctsdzj Slsdo, ftoddzOcOdzj Ists dz0 dzOdets BOIs j to
LO dzdyjy d &30 H o j i)sFodats Odzd i jorod B3fiplsat®Is©O j H dztso t6 ]
Odzsd 3 C tetsB j dz2 OcG j dzls, CObts gl P Isok©®® ®idds §20 B deif L
BOSCIs] tod Odzdzi) dAD&GBOEHE p @ cd MC O sls MOBSL OtcOL W o Odzj dz
O BOBE PBY Yo juj, odtkzfmddlsjy uOMsdyd Mmj HILC
fsol o dzgsMisls® dz0 &OMEC OO, ¢ Glstsj Sl tsifd ts Hz2@ Q o dzd
dLrol tcdzv dzj Iss dds 9 BECtsdzdOlsO MiejHO dzj oetHI HB

53



10 vOBdZJYO 2 MO ftjHmMlsOo jded dev S 5d § Olsj dzlsd
O BOIs jted Odzd o Mmi MlsOea © Mmd.

OB AANO®sjdZsd o ftdLeOdOals i) €20 dzO dzts

J1uR®B] d2O ft) wddzsy dedd dz0® dzOdZBSBOBUOdZCfW
ftesdLotsHdls

fomS¢d L O ddyl
Surgical Masks
1. ESpin

Technologies

ltoddzsy 4 dzdJ dzO dzO dzt ESpin Technologies,
20 yoOfmilsdyd. Inc.-USA

. lteddztsy j dzd § dz©O Ag .
DefenseiSeries . Nexera Medical
2. . COlss fsCtedlsdy M
Respirator masks _ . Canada
9l ten Iz BOME dls§

[OmCdlsj MO M € &zOf o

The Guardian Nexera Medical
3. d Cu dz0 dztsiny © B Idztf f qiz¢
(valve) reusable . . Canada
Hj2Mlsedj .
OmMS disd 0] CzOf O
The Guardian fomtdkd M n I Nexera Medical
4, d Cu ZOdes yOMmisd yd
masks reusable _ _ Canada
Hi2MmlsedJ .
H OB Iseo ON '
5. MVX Nano Mask G sUdh q m MVX Prime Ltd.
Q2O dzs YO Mmisld Qdp, tstytc et
th C0adyd
ltesHECIsSi Is i Hi toy _
Everyday Protect Mapa SpontexUnited
1. dZzO dzs yOMmisd yd d 0o¢
Gloves L _ Kingdom
Isd OB j dzH Of dsted Is[d & dz.
ltesHECISi Is jJ MdzOBHJ
TEXAMED® GmbH-
2. PADYCARE® O dzs yOMmiIsd yd fiy 1
Germany

Hj2Mlseadj .

Chlorhexidine l esHEGCIsi Is fi Hi ey © GAMA
wash gloves 2% Sdstern jCdHddz HEALTHCARE LTD.
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j%jCls Mj LOJOL9O
bfslstcjsO.

R L Is 5 yCofdos et al., 2020 [8]

stseOIss M tsd3d dzOo O3y ROdtsdzOIsj ted Odzd IsteWw B9 O H (
BOIs j tod Odzd , Csdlss M HiI 6 Ol dW S 0OCo0 dOdshistelzS Iz
O dets yOMmisd yd .

41. 1 Odetso dzO S dzO

sOCIts MRy ®g B3] ~fBscsy csBdsMislsO | JHdB s
ddzso Olsdo dzd Isj 260 dzts @ dsdorHFde.Odzd sy [ 1 & IsOL d R dHTte
YtedL dqLitsdz 9 Odzj sts dz0O dBdzse s Isi dz2§ d =~ d H (85 G QUGS dzts
6).1 dzOG g Ptedel@z dzOdzs o &ZOC dzZOISO M sMisdc O fsodh O Odz
sj CMisddzdzdw BOIsjtcdOdz d s IO dZOBOdY 9 Odzj dzO dz
Htezcdd dBOdzC B]. ddtsdzj € Iz dzd

AN]CBig@dzs o &ZOSC &z ftedS Oujded Ci &5 IsjCflsd dzdz® W o Bt

HaHoBnakHa c wunose

RTIA:

H 1A ‘{"1\ t 14
s i~\ AL YW

b4 pbhav 9 b

P i HaHoBnakHo: 10-100 nm

- 1 tekctunHa ¢punbpa: 10 000 — 50 000 HMm
TeKCTuNHa dpunbpa

R L Is s yMetapatra et al., 2013 [34]
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42. 1 OdesWw dBted

[H&RZO Bls tBjhOoOhdlsj MlstcOlsjedd o ftesdL oatsHMmlso
O dzetsW d B ted . s0C0a O ddeso Oydw [l1]. e e®@j Hf Oyl bzl 15 0 @d
AdzOdztsW dBtedlsj i dBse Ols  HOdzj e IsHe@Eldn §f tedzb s &S s f B P 1 dat
BOCIj tedOdzdzed , dzj stec Odzd yded, ~dBtedHded ddzd oMW SO +
vstojHdzdWIs HJdOM3 Isi t6 dzO0O dzOdztsW d®-t2Q temd 481 4500 nmO 9 Otsc
ltcj HY sdzOc O Mg, Ud MY shsided sl ®Is dz@ O Kz dzts Wder| tg dol€
Bsdzj Czdzd d yOMmisdyd MmJ HI dy glzdzOo ¥z &6 RSB d O gk
sls MOBdIls| dJdiQdasHidetdcdisists H o d Y Jj. dzdzj H Bz O I3 jOdgdzte ,y d & § dz€
Gy B3O | §dzshIsO s dOdsWdseted ol tehtis WD) Shnjls d BiZdae
JWiClkdodesmlslsO dz@ dzOdesztsw 5 tslsdetsh jdadj dzO k£ dzO
BOMSCO LO dzdyj € tedls O Chylom[liffdzgHshisl® o zGzB S MaPs ta df ¢ dz
My M Mssd ls Isted s dz8H WdandBPeABEY HiBISE P sOdE) € b S|
shdzseo ded sy Mmdzsj.d jnj €l wOdasd deacdzs?2 dd&z0 o1 Istej " dzO

ANCTE®MCO L O ddyj fl ocwOfjdd Mmhsjoj sl dzO dat

R L Is ts yG@adidh, 2020 [11]

L 5Mjdzj st dz0 BOMSd L O ddyj BJ"j LOHI dzydlsj dzdets
COVID-19, O o dCtsd MbtOdd Htted d ftjL ihlsOdodsk
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] SSOLO HIMCBEY LSO, ¢ 52 s nHods O NI Hte @ Od wfdly o
ssLd HJMC cyiipksss fd02sf Mo O C Ot dOEOdY o Odzj € Y
j B j cOkeOO d o &0y dshislso sl oi ktejh dzOO flst
i Msswddj MO Glddyudd (ijHisMECE00d L §i WfHs® O g
BdOCsftedWisdzO MejHO LO ©Of HEsdEedd 6RdHes ks o kg
HjBjdzd zZOO &0 EOMES Ols @, BIRCdadEs T tsods) d4O Rydig H Isfd Sf dsO d
HO fMi LHOHOI GOMCO L O ddyj, Sy |des HoGs jaffd] cdzds Wdatet
[OMC OO fj M Missd 6l Codksddoydy s &OdsY dsted.
bolstedls) Isoi eHwls, yj kOC0Os0O &OMSO d&O ©lsddyj dz

43 1 OdzesyOMmiIsd yd

[Bjh 0o 0Oh O MmMitcOlsjecdwy o ftosdLotsHMsoslsts dzgO  d3C
dLyYtsdzL 9 O0dzgj Iss 20 dz2OdetsyOMmisdyd, Ctsdlsts My o dzO¢ Ol
RO jtcdOdzd Bsec Ol HO fMmdzzy Ok C Ol BOLtedyd® L O octs
f sdzd OB Misftedz §f sdzd Ote OBA8]., H tsdzdkztejlsOdz d Hte.

stsdzj Clsde tls kyjdd dLMmdzjHoOdd Odasdo (el fyded™
OB B 5L dls, scOBjd §cdBPBL s @) ZHynlssy & sl

sls COwetdse d (GutsdyOfisdyd o didizdfatRM®r). 11 ddskt

ROd d3j detso Oded j 20 @OR/DEIGH BB Y as i didz § s dzz yj dzd s j &
kL GROdsSSshisLdls shdekzewesOd RdHEsY B dshls do
o Oy dzsfisls®. ¢ COCIE o ugl Mgios dyisthds) dgsOdzs 5 S ©ls ts dzg
BOESO j o jteswisdshislso sl &dJEEe &S o mdls O dPdzB Y| &1s
) WettwdtOdd sl IssLd dOdsStsdkfsLdls dj §soddwsOc
d sMdcektewe Odzd L Oh d ls@OMerld YRPIFd B On ©OL di3d o
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AfEBEDMNCO L O ddyj M o¢wOHGdAVIFEZE ©ls dz0 dzs € &

CnbH4yeBa
paguauua

*u

o MbpTbE BUPYC

R L Is s ySiaghet al., 2021 [47]

] Zzdlsj tOlskztcOISO Mj Mejh Ol d Httkzed HOdzdzd L O
dzO dzts YOS f ¢ Fdsjo | dz d ¢ )W jdmtsfots ds@ch@ Hind , wJ btsL d
Md IMsdeO MdziH Mol oL o Odzed dO dzOdsyOMmisdydlilsi MM
o) dizdd MmMstcR8.8 stisf dzyd Odzi Is dzO dzO dzts (G Is &f tw @ s jj dztisas %Gl
(G[)HO Hj2MlsoaOls COIts At Ydji Mejhk odtkzmdzd d da
vsO0Cdo O dOdsyoOmlsdyd MO Bddzd HtBOOWdd €1 o5 € tsdzo
f tots dHLfrplst® s Is s (fd@@BE Sl ud )W dzdj Htelgels Gsd@ S 50 O f totskzyoe Odzj ,
NydLdei M siMsBdzd o dtekzmded yOMmilsdyd, J Bddz Wddzlstekzo
tdLzdzsOldlsjy s L d jSMfjteddj dls § ¢ 0O0L Odzd, yJ *
yofmlsd9d f tcdyddzw o Ols ddg¥ j Sydw BddzZO L d&2Oydlsj dzdets d
tcjLEzdzsOIsd HOo Ol thdtseo Od&E PL dHe@® dzdhls j MA@ Is Ptc d Oulgd
fslsj dzydOdzO HO BI HOIs kM jhdets o9Cdz6 yaoOdzd o© BsSteB O
sOL d ftcd ydqSERSCOMRD [ Msjls f tso j ud , MftstcjH HE©kzed ©Ools
CGtoOW J dzO o Ctsdzo j dzydtsdzOdzded Isj € Mls quzdzef B B3OIs - tc d Qfdixf
ftesotsHd®Bd d bkMsts2ydesd dO 6l dys jodz disstins G, dzj tc @L digks
ndd&dd yded MmEe fls Odzy=fod ifEOdeMsd Ha3ts dzidjBHHjjddz sC Md H, d3Odze O«
COteBdH d Hts. MO HtBOoawdd €1 &5 ctcOW jdesod ¢ sd3fft
OdelsdBOCIsjtcdOdzjdz j Wik Mi s j Bddz HBC OL Odz

[ jsOdkddls] d&Odsyofmisdyd Mi s MO OdkjswdPKdyo {
fj L 0] Gldshds kjrddY &jrO0dkdL] && @O Odsdsdtlk
s ) dzts o dzdi) BjAES@IAE O dzj &O dz0o dzdL Odzj st &O o d ez dzOls O
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Atsded, Stdlts HjLOSIsdo dqteOls tsmdzsodly M & dgk dpd tf O dizgd ¢
d Bz dzdzOls © MdMmisj KO [4200u teFO stisldstic 6D datfj HEOO MO Mej H &
L 20 , YUd JddBOIs Edzdo jtemMOdzdets Odzlsd d3d € tetsB dfts tsHsj 2 Myls
Camposf C tsdzisYlgdie Ols kM j " detslsts o9 dzOc Odzy dzO IsjL d d3d
BOIs j e@lQdaff tod &3j 6, JBO HESC dZOH 9 Odzd H,O diay A3t ©L frydc dzd
mMddzdydje ~dBtedH, Csdlts tsMdeckzteweo Ols HBBO Odzls(d
CseOIsO MO HtsBOo W dzd C[BAUR) t d tzbs tlzd Is o j dzB zlsz@ ) § g i
Bj Hdzd Isj] dzOdesyOMmisdyd, o ¢ dz¥ ydlsj dzdets tsIshddSARBES H sSB to
CoV [69].

[ls5 ©sfdMOodskss Ht IS MlsOs 0O wihds, yj - ftjHd
qdy ddzj ededlsj KOjtdOdd o fsdLosHMsoaslks dzO [} u
siLd fejHddnNseO j §sCOLO0MRO &O AdcksO 9.
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R L Is ts yGaofdos et al., 2020 [8].

5. 1 j L s Offdzts frESO Ldzc QeadfilEs] f esHEZCIsd
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19 OdzH j BdWIsO d dzOyddedilsj L Otihdase @&dihj d tE$ € iyd s d dzd
oMy dd ¢ &3 dqdeso Olsdo dedIlsy dzOkzyded 4§ tsfMmisdy.j dedv,

Vtod dztsy § ded § Ists dis . odeCiigy). H dip@odsCiIPH dHYQ d&D H | t©OL HJ dzj d
sfmdetso dzad  dzO it @ dizisdgdsvd ¢ O, dzj wd dzd J§ d ftjHi OL 8 Odz
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Bj HdYyddzOls O dBsc Ols HO BIJ HOIs 9l L dzd € dzO1Is f stcOHJ
ftotsdL o tsH fiso ts3Os jded@ Ok d BQ L s Ofdetsists ff ted dztsy § dzd §
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otsHdzd yYyoOmlsdQgretsdz®izg yj degL d OJj tesL sdzd fmj GBELOL EZO
shj fYsojyud fted ctotste, Stejhjdzj dadzd fijdj. ¢dts
cOL ftosMmMistcOdgy © ©h d COVI D 19. | sdB idddusty. SO € fijls of
tcOL Msswdzadj Bl ®d Byt NGO 3gs2lsts ¢d BLOL o
ftedmi MlsoeOlIs oi 8 9i LHEAO M yYyoOmse] d HO MmMj ©OL { t
Mi Hi XBBZYtSs sdokzmddecrgE&hBdgyd SBYF¢. I stcOHd IsOL
sfi hjmlsed ddW j 8Os bBYs ®@BJHO s j yj OJj oL sdzd.

Otk Ol OCt ol LHEARO dzf YdeSbkddeo f cO®OHY&ks.
fils LOyimswe O ftejL Ldddedlsy d&&JiMmdyd, Isi 2 COIt

ftosmistcOdzemiso O dlslyy jndets, jL Goth ®HMj MHI tc Ols tslso tstej dz
ol LHEZAOEG, fushtse jdts o Gl dvjdkd ftesistcOdzmlso O.
M dcOstsedd™ lstcOClk d kdzj Mdzv o © &zOo dzd L Odzj sts dzO
d YiBOiHE d ORBEOEdH O §todm GEBOlBI 2 O fsHERO. 1
tcOL f tesMistc Odzj dzdlj9s Y zOo LOHVE Ddzts ff 1 Is j tyQg aGdzts H

66



M " Odets 5 otcjdsy deO Lddsdedilsd d3imdyd. 1td dgj ff]
ftslsHi toy Odzj dzO tOL ffY§ Y dzd Js Isdz® Mis®dizP dzffsg dz- Stc O, ¢ O
YydweszdzOoydw (94 dzlsd dzOydw) o MceteOHdIs], Euddzdh Ol
ftoj udmlso Odzgj dO 91 LHER O BscOls HO1MLOBOXYIs tOL § to

sdzf yse d: Hdzddste Oydsdedzd § fgd M Htgd Odzj0 2O o) L HES O,
COVID-19
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1. 11 o9 jHjdzed j

COVID-19 &zOS O®O Yo jh SO0 §sfkdOydy HO ] shdd
fstesHj &zO0 Gl §slkjdydOodkdsksts ©OL{ c&HEGQd dd js da®
o j dzls d 2Oy d sdzdzd T fisls jsdgg daf M@ EOdNsOO, HO O { &
HO &OKBOdYIl kOLd L OYf &ORO, dLMmdjHse Olsj ddlsj It
jdzd 3 dzd te Odzj ddzd dOBOdY o Odzj 2O Ctsdzyj dzZlsteOYdwis O
LOSdlsd § el tcOdh H®Ho § whsiz g 42 BdasE 50 JSHF des d&zs & d g
Ctdgj temd Odzdets HisMlsi §ded, kWRdzOO jWdCOmdesmls d B!
vsOLd MsOldw Mmi HI YO SOOI ¢ ftojedzjH dO wOL dzd yds
M odtkzmd, ftoj HOLGIEE s ts f blsL oz hadztse j dzls d dzOy d ts dzdzd
ftosmistcOdziseo ©, M yj e @S B ifHsjc dzf B8 d H{s BRI B t§ dad j o
GO ydesdL Mdzj HsSo Ols | &ZMS O d ©OLoB2dzO Hj2desfls. uvso
2tdzedL Oydw ZO 91 LHEAO,zdE s tttsdzj Isds®d ts )t HE@HIOY, d H «
dej lsj o ydzO § zOL KO d toj OCkdotsmy shmeedd € dfdstssH
HijLddW jClsOdalsd o Iststf dzddedes d dzOSlsdo dteOdzj. v OL(
WddstedieOdj 20 91 LHEZRO, Codld jfots] w0k » f@BlzhaOls to:

COVID-19 fteddzznd ytsejh OO fsfkzdzOydqw HO M OHO
d dzdzs L OtcOL jdz adtelkzfp. 1 Oyddedlsj L O ItcOdzifdzdmdw dz
ftedjlsts, Yyj odtwkzMmMO &tsyj HO BI Hj Oftlsj HNO &1 dz ¢t jdzd
Yytej L dqLfowwveohd Mmj twimMfdtcOlsstedd COfS¢d ftH Wi
sMisOdzOls twOLIsotstcjded L O HI dzéts otejd3dj SOl OjtefsL ¢
ftodL o4 dalsddzOydtsdeded MdMmlsj d3d oH GncHaHid cddzQ 190 SHigS] IsHdte
HOdzj y tsls ddaW j SIsdteOdedlsj ddyo [6, 14]. [ OCOt yj
fstesHj 2O tsls IsjLd oi LHEhded SO SCd, wimdes jJ yd dzOn
dzj Bsyj HO Bi H] dcdetstod totOsdz g Odej fHstBtgdjH tsE fisGe®,h «
fts ol L@ Udseo i ls sy HO BIi Hj hdseddwy dzOyddz L

1i f.jSd w9 CRVNI D dOfi dzdegs ftosbyj dz Bhscs ks
odiekmd, (LjHOs-OQ@(SESB §i IsHizwdksid® Os Ko Wi &L Ols O
hORse )] 20 cwdfddy odwkfy [14, 21]. [l hdss da
odkzmdlsj MmdzjHoe O, yd o dzgjddeW jSIsdtcOdz dqdzhndoadH s
odukm, LO HO Mj keojddud odekidss0 sdsdaiojcs yd v K
jfdH ] BdsdsedydOl0 ddlsjcObkzcO® ©BdS dmigEzs da@o C
ddaW § CydsL dedlsjy o LHEMdzd yOMmlsdyd, dzjtsBrtsHddd L O
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SfjHjdjds LOSdss fshscOdhsots [22N) O EfOHH t
fedHOHOL StddujMmiseojdd EBYES0O &O oi L By dsilslsO L (
BSHjdk M) BOLJEO &0 fjHisds)yjdd] LO HsBE] Mdj
dlsj cOkeOkO [19, 2, 26]. utso O diftcjciOf Qe dzj G
LOott) des fesmiscOdsots, odjMmists HO SBEOL o Ol d
qdzit j ClsdeOded™ ddzidodH. {OLftesMistOdsj dedjlsts d JW ¢
COlts odkMmjd ksoOt, HJROL] ddO ®jfHkslsalsH] g
qdztt j ClsdeOded™” ddzndodu, Btosw odwbkfdd yOmsdyd daj
5B BO &O LObkott] dslts fshisttOdhlss fs.

AdekteO 1. (dmME¢ s dqdWiSydw ftmtejHMmlsotsd ol LHEN

MUHbeKLno3HuU
~ Kankosuagpa

Mankum MHPpEeKLNo3HHK
CEL Y

fonemu
MHPEKLMO3HM KanKu

RL Istsydzd-£[7]. URL

[ Olsj BOIsdyd ¢ d, CoOdzlsso OO j BdMI sdzdz® ME Stets!
Hdnr Olsj dzdzOIs @ yj Mlssls O, Ctdzyj dzlstcOYqdwIsO dzO0 COf Ctso
d Btetsw odtkzmded yoOMmlsdyd dzj sBrtsHddidd L O ddzdyd dtcO
ol L il Misls ddzW¥ j Sydw o Cdz¢ yoa Ols WOCIststed C Olsts o |
ZzO 9l LHERO, COfSCtsoats EZSOvWOOdzgy, MEiBtetsMmls dO ¢ OF
ttOHdEM dz© yoOfmilsduydlsy .

g4 dzj His9 Ols | dzdzts, v CtsdzC s Cdzt ytsod W @Y ot dafts G (
BylssHd LO ftoj 3Oro00Odzej dO o dkzMmded yYyoOMmlsdyd Bl L (
ZOBOdYIs o) L &Ity desMislsO tsls ddew § Sydw. wvji MO (adg.

)



- Ve jdzdyOCeo Odzj dO Y BIsSCO dzO Mejxy o LHEA d Mmi s
Ctdayd destcOyd v ;

- Ve jddyOe Odzj WOV BEBBBHESdEZO HVAC fdMmlsj Ols0O

- Ve jdzdyOoe Odzgj dzO MC stesMislsO O BlsdzOEOdzj dzO o

- Vo jdzdyOe Odzgj O odkzmMdzOISO ddzOSCIsdo Oydw.

ANJGkzttO 2. 1 BHEtSBEKYWOOdz dO SOy Msotslss dzO oi L H
ftcJ HBlso tcOIlsW 9 Odzj d 4O c@ROPEBYISE O dzj dz

~
| L J
R . - N
% \\ \\\\ k S \\ i
R 87 \‘\\ s [ d \
\\ ~
/ 1" e (2. IA
’ Zér : '/*LA‘, ¢ . 2y {
@ G o 9
i
’ (.8
A2 !

& ;

RL Istsydzd-2[13].URL

I'fwjcd wi MO ©OLdduydd 5 HjWdddydw, o j dzd
odikzMmdedilsy uOMbsdyd &syj HO Mmi MudboO $Obt Mmnat
MdHd ] dzsOydw. wJ Hdd3d dzls Odgid Wdzs@® o @fy s dnlpdd o aldw te O Iz 1Us O
ftsol crdetsMmisd B ZOGtsHOWKj dzdj dO cCteOQoadlsOydsdededlIlsy M
BscOls HO Mj dObttkzfoOls o tecak MIsjded d Htekzed f o
dzj § Misj Mlse j 2O HdW kL dw L & jhogdsHedsdgjj dslg O udo¥ CdsQizlsup@figas o
LOBBdZVW 9 OdzgdWIsO (CDC) d uvojlstsodzOIsO LHtcOo dz0 tstccd Oc
LO ftoj 3OrR 9 0Odzj dzO odtelzfmded yOMIsdyd ytejL B d3J dz da
©ZO fltsC O tlk fMojy oiQ HEEHEEW IO dfjtc itfls Cds@in]j dazlsite O
yomlsdyd o© LObkoattej dzs ff tosMmistcOdzMisos. EBdzdL OydwisO
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L O

ko jddyOe Odzj @O MSSsMislsO &O ftoj BOS o Odzj O

Ytej L o j dzd yOe Odzj dz0 JdW diazlhtsO y d s distisois@s O dzd s 8 Is dzO
MlsjtcddzdL JtcOdzj dzO o LHERO d tBjLOtj YHOd] dzO o(d
ZOoyddz Mi ko j dzdyOe O MEttsMmislsO dO odtkzfdzOlsO ddzo
ftoj BOR o Odzgj dO yYyOMmisdyd ditisly jo HIOHBE @) O LiIs®isq dasts ifnidz

Vv

Vv

VdzstcQoa dBsdzj ssos G Jjted3dd ydH dzs s 0 dzij Yyss®®RH d yd ¥ Gzdz)s
S rdesdzsecdw L O BtsteB O M o dhadfifdse fitd jls1 QonGfded. 3)ts
stdzlstetsdz dzO Isj B j tcOlskztcO d tslsdats e tgg z@O Mg dzO g
H Ot sdets € s dzls te ts dzd te O dzj 2O EfmMdzcedwilsO dzO fMtej
dzj B ZOcesftedWisdzO MtejHO L O odtkmMd d 5 IssLd

MEstesMls dzO0 odtkfmMdzO ddzOCIsde Oydwy. uvtse O o ¢ dz8
slsdetsdlsj dzdzOls O o ZOPdzsDIs B tz@ j o f sSHEFR @) OdzO dzj {f ts
Mtcj HO.

1 dIsdte3dudzO § dzOL &30 d t6j OC Isd o tsfnfusif btaigdH d2Qfchtss
Odzls j edzOIsdod L O oadtkmMdzO ddzOSIsdeo Oydw d MO HTESE
BICtestste Odzd L B .

RLYGdLe Odgj dzO W ddzlsiretddric fasiCucdftsyfjyde d3j IssH |

Wddzisi tedzd f sCtedlsdw, Ctdlsts kdzj fiydaf dgddlste tv &f dedz in dzOf
COyjmsoa©® ddzd ytejL HtjSlsdes kZotcjyHOdzj dzO o -
md isd yded HJ L ddziwdisfQtsldsy HjLddaW ) ClsOdelsd Ml M s

fto] 3BOR o Odzj Iss dzO o dtekzfd s el tcrndatsmisd d dit
Fojdzd yoe O0dzy dz0 o dtekzmMdzOlsO d dzOCIsde Oydv.

votol nilststf dzd dzdzO@ Mls B zG IsB Y dzf dzdzOIs O Mils j ted dzd L Oy
Htczdts dzOH Y Hdats tejh j dzad j LO ddzOCIsde dtcOdzi dz
stcOHdydtsdedes Mj dLYitsdzLo O L O Mmisj tod dzdgOddc © dzj ¢
3O OB .
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AdekteO 3: 1 toHjBldafvdaCOpgjv IdBD o W dzisteteOdzj Ists dzO 91 |
ftosMlstcOdzMiso © L O ftoj HBSIsotcOIsw 8lOdzj tcOL f tosfls

- - o

~
MouyucreaHe U N

€3nHPeKuua \
e dexn S\ 4 9 cC ||
Ha Bb3Ayxa [ ][,l ’ ’ J L
Peunpkynauma 5
= ’ 4 BeHTunauyms
s Pk
@© - -1
O e i 77|
S ,
o

[MpeHocuma cucrtema 3a
Nnpe4yncTBaHeE Ha Bb34yXa

MUKpPOKanNKu cbabpXKalm BUpYyC:

RLIstsydzd-8[16]. URL

2. AnddzlsteOydw dz® o iCOMEZ SO d SARS

lT LHEDh 20O WddzlsteOydw md ftcj ol tcdzO o CtedIsdy
cOLftotsfisteOdzj dzd j sts dzO CtstetsdzOo qob-hézslsts ] L Pwjsezy o €
ftcOo ddzdetslsts f sMisOowdzgj dzO ol LHENMNdd W ddzlstec Oy tsdadzd
tcOL B d tc Odzj A dtyFfedlsj vjLd fsctejhded t©0OLBJtcOdz]d
jWdSsOomdsmls dO o LHE" 20O WYddseoydw ftwd MYfdts
OJ tetsL sdzded yOMmlsdyd. 1 tcOoddzdslsts tcOLBdteOdzj L O dzO2
fdmisj &3d § Cwdisdudzss jYhtejddzd 6 | j difbdzjtdstsO dzdzO@ fte  toj H
tcOL ftesMistcOdzj dzd- L8t d®L COVYicBEB dzj d3 4 L dzOydlsj dzj dz
HESC OL Olsj dzffls o O f BROCoY-DIscitsyyj v GtekmO©Ode] dmwitse odoij 1d3] |
d HO BI H] -H ®gi@jn" das fciOszridts I9gsy Off ®NO diz0 B30 dzj dzd € S dzy,
Y dL dei M sse-GaVGIls .o JBARBIMdIsy MO M-1d8dzjndgd deO Hsk Gsdigis
{bCtedlts j, Ui odtwdtddlsj dsERjisR3dH Os ]GO s tzs g
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LOM tedlsjdzd dz0@ 91 LHEZARO (>1 Om)yOfisajygQn od@xm)jld =z t
CoV-2 , d 9l Lty dets YtejL 9 LHEMd2ZO WddzlsteOydw, B Ol
Ho dX 4 dad J &ZO o1l LHERO. dtcjH tOL dzd ydadls g sdf so j
EfslstcjBO MO HEPA WYddzktedlsy (odmMslCtsiWjiChdgdd W
sdftsej Wddzsted dBRBsc Ols -dg®@dzBts H P Ylischg dag df dAfi tfldse j Is
f wzj Mdets - H s o LHEZRO. RLYBAZL OO Iss dO &&OMSC d,
WddzsteOydw d Htekzets M jydoOdzdets tBtstczHo Odai J Jj H
tOL f tosMistcOdzj dadfl .5 (ddDL CBVY DO dzj Ists dz0 o L HEN dad s j
d ©OLBdtOdzjIsts dzO Issoa O C0OC 0O tets-Cavdzddsdte d wE@A ls d
oLOJdBBHj2MIsoa Ol fm Wddzlsi tededlsy BOIjtedOdzd | sls €t
Bl HOIls dfhyjddelodits elz@Rlsj ftcOCIsdSd LO WddzstedteOdzj dzO
tcOL ftesMisteOdzj dzdQ Iss dzO COVI D

RBO ofMmj ftseojyj HBSCOL OIj dzhisea ©, yj odtlkzfmi s dzO
CoV-2) Btsyj HO BMlsOdzj 9 8 9 L HEASGs Lo teid sxdls Jf jde@ t
CoV-2 dBsc Ol HO BMisOdzOIs Y dL dzj M smse dzd L O-Cdvisdzj Ists
2 PCR f{tdsydljcearj g@mslf yy 4w o HJOBjki t6 MO Hjls
sls fOydjddsd o[ EPVI D HickzcetsCoY-tglsyoOdzaji j s SARPBS Oc
OjtoL sdzdzO W OLO digDdZEBL MPBs sk dddtg O da®R  daW j € Is d te O dac
fsdzd M jdedd CaVE2] .t 1SSARIS dzOBj tej dzO Mmi hts d o L Od3 tof
ol LHEZRO [24] .

OB Isi tc O-Cag@ DARSY sdzd s j-1 4j0 ts€ns dAs3HG]0. o Qdigjd dgdets G t
teJ M JcOlssteded COFCd, SCSdlt Bse Ol -6®dznddg i B Ofg O dg
o dtcd tsdzd . RLYOtwWeo Odzj Ists dzO COfCdlsj dOBOdZYM 9o O t©OL
dgdaW j SydesL dzd yOfmlsdyd HO MisOd@ls dzb & oH Y getdsy mwazts jOI3 L.
10BdZE HOO O My, UYd Mkzad i MCd M HJOM] i tc BBls C Kk
sOCdo O tsls 12 em Hts 21 em fsteOHd dL Mkzh O Odzj . 7 C
9l LHEAR, d2O 30 cm tOL MissWdd | sl5i0dd3tfdzQAc OdCiAtaifis d8O dito
Mcj HO, dLHJdh Odedw o LHER M odMsC O o dzOy detsMmlils dBtsy
CtsdgH j daL 6@ 9 terz yYyOMmisdydlsj, GlsHj dzj dzd-¢c sbzj dgefo j
dzj Hjdzd S ted Mis Odzd . -CofF2c ddstszydsly HIAD | S jRBjovtds] difis @ IsOC ¢
dgdzd dzjHjded CtedMmMlsOdzd. uvtsoO |J JjHAO 903dO ~ditlj
fteskzyo Odzedw. 168 ItsLd dOyddz mdazcedwis©O dO 6 dzdzC
fcodzdw o Ols L dzOydlsj dzdets tcOL d3j t¢ @ dz® ts& Waf i GERPE 20y SH
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odiedsddls) o OjtsLtsdd] uyomsdyd, cfshnGPfhts Ofdlst
o kSt d LOkott] dd §tthotodikotdkd ylcddmnolo:c
HO fj Hi dy Ok, ddd §sdj O geNKysk HgEAzd® | W LL sidzg0

1t BOR 9 Odzj ss dzO yOfmlsdyd, Co\Y2s, s wmligs 6 @ Is L HHEE Odz

M ydodzdL JcOdzs SBtStczHOo Odzj L O 91 LHENMNBRZO W ddzisttOy
ddzlsj tco j dzydwy fHted MftcOoawdzi Mm-180L fltsfidstE Ry tizgg G,
cOLBdtcOdzf LO IsoaO C0OC tOBtlsd 9 LHEN dZOIO W d dzis't
Csdzydi fydwisO L O jWiSClkdedO WddzsteOydw ZO O tefsi
ol Lftcjfwisfmilse Ols JWiClkdodeslsts o dzj HtoW 9 Odgj ZzO0 9]
dHJ dzls d W d Yeres®daf] IsggO® yOfmisdyd L O yjddlsjy dzO oi LHEZNM
ftosBdzj B3O L O tcOL {f to=lfipls tc Olg] decf JS dedzOY JOANVAEdPO o Oy dets fiyls
B rOdedL BIIsi LO ol LHENZO WddksteOydw dd HO BI HOIs
Oj tetsL 5sdzdzeffls j i Oifi) doh| PV DAY sdzd, o Wddzlsi tedzdlsj oBC
10 9l LHEhN 2O WddzlstcOydw, JWiClkdoeodedlsj oi LHEMd
9l LHEZhdad Wddzlsted (HEPA) (aAadc.4) d ol LHENMNded Wk
Md dLYtd. o0l hdtess s fotc ey drdlagdzd tsls tad@dpsiagts de sH d
Wddzistedlsjy fmj fHtejfstel yasOls L O ddaW j SydsL jdz Ctsdzlstet
BOZzOdzM@ ddg& Ctsts J W ji S Isdo dzOlda MY et @y ductstE d § dzj dzd J
fslss¢ o MeOoadgjdzdd M ULPA Hogarstodfls jf sdzH&E @ded W 4 §
dzj Btsdzded ydzd fMtejHd, Ci Hjlts dksecOls HO ftodMmi fRlse Ols ¢
CofSCse fils. v0Cdoeo O fteddijted oCdzt yoOl WddzsteOydw
Moksdzj s  dzOdRd dzOtcdzd BtSEMse | o o dz@eswEtdsAls Sigid dd L oo
OB lsO MCoW2[SARS

[BdC dztse j dzts OBtcj o OIskzteOIsO HEPA fmj ddzlsjteftejIsd
Yyomlsdydets L OHI toy Odzj . R Hojlsj ojtmMdd dO IstsLd s
COL &zd ¢ O BIYHE bwa. [dddih]j eha fpdgd] j Epsd] §d
s OL o Odzgj d20 CtdzdOksO MiejHO dO i jHddzj dedlsj Od3j
sfdseo O dzO BddeddBzds 99. 97% jWjiClkdodatsmls ftod Isjfr
PEjdzydwlsO 5 5§ OLoOdzj &zOj RS SHAOBPL NG Bl ©. & dar
2O YOfls d wddslgy dfp @A dzd C o O O MY shse dsmlsd ( MPPS) .
o 0tdtc® Ctdzs 0.3 em M OBMtdzs sdzgO® Mists2 detsfls L Oo (
sdf O dzO W ddzlsi tcdzgdWw 3OIsj teff"O dp idL HsBR] dO2 3@ dzif vids) fiekafzidadd
f 850z ¢ t©OL&jte ©lIs MPPS f)jc &ddHdQs s Ofp . jW7dee d fpdar i
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LO MPPS ftwslsdostcj ydq d&O Bh ks et dts fmno ON
RZOBOdZY 9 O L OROpeEfyfls diayls] MRSP S-dDdAOd el 8. Fsem) . uvtse
tcOL B d tc Odzj Histf tod dzj 1| -ta Glzdaf] to difdOHeRCRjdls, 5 CdiEd] Istfsts B W -
ftoj HY Sdzsy j dzd JOBM2  ouditc SAdRISs ] MO ftej S Odzj dets RO S
WddzstedteOdzed tsIs 9 LHERO.

AdeksO 4. HEPA Wddlsted.

HamansasaHe pa3snpoctpaHeHueTo Ha COVID-19 upes HEPA ¢untpu
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—_~— _/\/»
Q N —_N
o o © © ®

Q@ T ad —_N

o ¥

—_—
S

RL Istsydzd-4[28].URL

ltejf sl yoa © fyjy ddeMlsOdzdteOdzj dzO HEPA Wddzlsted o
9 LOeojHjddY LO ddzsj dzL do dzO ¢ te@pY-BD. dzOL frttsi Op, O dzj @t
WdCMdteOded (o j dalsd zOydtsdeded Mmdfisj &sd © MeteOHdIs )
Midndzd BjL 9l LHEMN @O tjydteSkzdzOydw (ftoj ydmlse Olsj dzc
ftojtftstcl yasOls L O kYsktcjBO o Btodzdad ydad § tetsflstcOdzfmls:
ftosWddzOCIsdC O dzO LOBBdzY o OdzgdWIsO d dwojlsso dzOIsO L H
Cinjlbs ftejBdoOo0Ols §Oydoysf 10PtcOfdydlifHOSAESJ
WddzsteOydsdzdzO jW S OMmMdesmls dzO@ HEPA Wddzstedlsy Mmj to
MisOdzH Otels d -h (ittFIO dde@2s dzL 9 Odzd MIsOdzH Otls©® MO | SO
EN1822 MmlsOdzH Otels. { OL d&zdydvwiIs© i YHE HO OO MIsOdzH O
HEPA Wddzlsi 6 MjtelsdWdydteOdz s EN 1822, -d@dflsts tcj dz
99.995% s OjttLtsdkddlsy yomsdyd M MPPS. EN 182
H. 10ddydd MO &dsctshisi § Oddd f§tesktsStsdd L0 Ijnl
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i slkeojlMsodjlbts dd&i3 M dqLdMCoOdedWIsO dzO® flsOdzH Otcls
9l LHEhMdets Hoady jdedj BIYHE Wddzlstedlsy, I dL ¢ dzs ydlsg
dzCnd dzdzd dzOMtsyj ded o) LHEMdd ( BIsBSYJ. 1 OME stets B W
9l LHEhN dd fBlstsyd dBscOls HO tOL fftel MdzOIls dzj W d dzls te
yomisdyd, d HOBIicL Btsige jS® Izt s OL Missw dad J sls ¢ s dz€
HdW zdzn d tcOdsd ypd dizgjefistHH iz [ 117 .

si a3 Wddzlsi tcdedlsj dBOIjtcdOdzd dBsEOls HO BI HOI HIES
stse O, OjteL sdzdzd sy yOfMmlsdyd eojHdd 3y M BteOdzd o t
ftoj 3ddzOo Ols ftejL Wddzlsi O s otcj 3y ddzd MmdzjH
Odzsdodtelzmdedlsy Mmots2fMmlse ®© dz©O Wdetedlsy ¢ ylsd dgv &30OIs
SARSCoV-2. Yy OMmlsdyd OSbkdzdzdteOdd o teik o jyj M BleOd
M Wddzlsi cded™w BOIsjtcdOdz, JjzdBddddeO2¢d ¢OCoadlts d
dz@Qddz, fJtojHOoOdzi Ists dzO Odzlsdodtelzmded Mo ts2Mise © dzO |
L O ¢tttz 3O Mists2 desfls dzO@ W ddzlsi e©®, g dL Sdzs yj dedj ¢t
Wddzsted its oatej sy ddzd BOZSts MdzjH bWwodOO Eftsilstej

[ irnOddL dBBflsj dz© W daialzde Oy PMlis dlapd Ogf f &) tsty of @ ldAp dz ¥
M dzi i ¢, HdWEZL v, L OHI toy Odzj , Jd dzj € Istets fiy ld@s d y dzts
gL fdzj Ho Odzd L OHI dzBBsYjdets © HtetsHI dzyjdedjy dzO H§ iy,
BjinOdkzdL B d&EOL tOL ddujd §totipsid®i GO s @ tzfizO Kz
LOodfMj" ©l OjtesHdkOBJydd"Y HJO®Rjli 6 dz® YOflsd:
W dzZbtedteOh OO MiejHO. sthdBdddeOddY jWjSlk &O ofd
W dzstedlsj SBYWhd'oOk odMBC OO W ddlsf&dd Bdedd jylj i
My jCli o Sls OjtesL sdzded t©OL &Bjted [25].  OL dzdyded Is
o dMBSCO jWiClkdodsils o i skojlkMmsadj MM M o |
Bdtsejdzgj dz ddzd dzeiBdtsejdej dz ftesdLatsH [ 12, 18].

RLOJMisdes ( B Ots g tes®@atzd d2DE B dixigt & o O dzd ftoskzye
tj My JeOlsstded dda¥ j Uy dyds i toff s o srg@d Qe jsdez® | fLisi 2 7
Wi ol LMsOdtsodlsj dzdedv G§esyjm d §smdindyd sl
dzj B ZOG s tod W isdets f 5o dzd W dzd Gsls ILjOul§i tBijwhe O dajjlsiids dafi lots
BiyHEZ ftosHI dydlsj dzdetslsts L Ozl temw-9 @ lps ¢ EAO0 o fydziH I @
COVID-1 9 [ 39] . IlHdh o Odzgj ss dzO L O temjdz o1 LHLE:
dzi B ZOesftedwisded JW4JGClIsd ol tenlkz toj MY dhopdsds tc ded 15 J .
Rdzlsjteo jdzyddlsj, BOLJtOdzd dzO 9 LHEM 2O WddzlsteOydw
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hdesCts ftoeddzOcOdzd COCkts L O dzOBzOdzv s0OMR O] LtcOL
OjtosL SdzdzOIsO WOLO, IsOCO d LO fssHBBGY 9 Ozl Odz@OL H t
Codels OCIsded sy d E1®@tc @LdgHdddp dfn JCOV I D

3.1 LHkh dzd ftejydfloOlsjdd d %ddsted

RLYdmdzj des j, ud dLitsdzL 90dzjIsts dzO o L HEN dgd W d &
stso Otc 9 BESzZOO MtejHO. 1tjuydMmlseoOlsjdzd dzO oi L H
lcOd. uvutsoa O dBBYJ HO OBOd o jttsWisdtsMmislsO L O d dzW
f stcOHd dzj Hsfplsde dzO dduyded HtejHY OLdzed Mtej HiMIiso O.
9 jloBWIlsdtsmisIsO L O ftsolststedzO ddaw § Sydw dz0 § OydJ dzlsd
COf s ds . vtstd Isdf WddzsttOydtsddzO MmMdMmisy @30 sy J H
stcOdemtf stels, © Btdzdzd yded bkfmdzsedw, o L Okeastej dd ¢ to
fted COhdzwdzj ddzd S drOdzy s L OttOL jdz ytse j & tsBd¢ da
1 OBOAZE OO yYyomisdyo, Cswlss ftojHdLOoadSCo9 0O BJLYESCH
ftedSCtejtfid S &3 COfC0O) M HJOBI I 6 SCBEZE 0, 12 d&J"
WddzstedtcOded tsIs HEPA Wddzstedlsy (oedmtsStsjW,jSCisde ded VY
Wddzsjicdbeol L HENded Wddzlsted L O dzdetsezni & o tizbs j diffidsj oy@[dip
EdzOeawdzjIsts dzO@ fssylsd 99, 99% tsls yOfmksdydlsy M ¢ tsdzj «
RZOdztsls j ndzsdzse dwW HES ] dzded Isj dzdzts k2o j dzd yoe © € Of Oyd
9l LHENdD Ofstg jdagfd figfls & d dzlstcd. 1 © B OL OO dzO dgd §C j dztso O
Wddzlsi .6 S s2lss EZdzOew d EBdoe O eodtkzfd d-Caev@C Isjj ted d
Bacillus anthracis uvi 2 C Olt -€a/ekzfddjls SBARS HO tsyjdzjj Hted Is
AC, oi Ishifdlsy t6 | ftotsj SlsdeOds HO tOB-BEB RO tcdo 2 A
Md, UWd JdWJSCkdodesMmislsO dzO ftesy ¢ IsdE€E2d vd WOOAzIsY %c Lj

Bacillus anthraciq3].

Il sfdzj Hdzed sy Heskzys Oddw S OL 9 Ols, Y odh s i dz
ftesHESCId d o ddydd ftejHf OLdd MmtejHMiso O, dOdesls ]
2O ftoj ydmlsoOlsjdzd dO 9 LHERO L O ftjHBIEALOIY O O
odiekmMO fsCOfCBENGEL. | IssLd CtdsjShs 2ddL O
tOL tcOBBIsjdz SIs BOLJcOdzOISO 91 8 AtcOdzydw € tsdi3f Oded W
COts ttOL di3j €€OML2 O BSIAJRS ¢ Hts tOL Bjtedlsj dzO yoOMmilsdy
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ZO 9 LHERO® TEQOYA MO jWjCldeodd, Mmj tuy@V80 Isj |

9i 9 9i LHERO.

AdqebkttO 5. TeqAir 200 2tdzdL Olsste dzO o

RLIstsydzed-S[37]. URL

3.1. 10ds¥dBl tedzO® Isj m desdztse d W

Mack Antonoff HVAC ftisj SlsdteOls MdMmisj d L O ftoj ydmlse
JLitsdzL 90 deOdzsW B todz® Isjnmdegsdztsedw o UV dzd yj dzd
cOL OB SIS Ol MdMlsj BBO L O WddzstedteOdsy dO oi LHEZAO,
(1 QAi r Hype s EPAIH s¥zdzO Isjndesdzse v ), Stwists bkdzOe w
veol eHd Mmj, Yj bkdOesw 99,5% tls LO® twhdlsj dzdlsj,
ftodBdzdL dlsjdzdets 0, 003 BICtetsdzO [ 16] .

3.2. At jdzj Slstetsaddizsdydes € d Mmdzj dzd §

RLidzj Hso Ols j dzd sls v dzd asjotdfy Pls j s@L tced B B 1y alz®ls A )
ftoj ydmlsoOdzj O 9i LHEZRO AMol ekul eifi, LO Cfsjlsts
LOR temdilsj dzd Is j &ZO o1l LHERO, o Cdz¢t ydisj dzdzets B OC Isj t
ltjydmlsoOlsj dwls dz® 9i LHERO JLYSKZELO) Y sted] &g ls
LISELAO UYd LO HO BiHj OCkdodtOd COkOd]L Ol
Odtsyomlsdyd. 1 jdzj tedteOls ] MotsBHM] t©OHJS Odd,

D
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[9]. wvjLd BOLJ®Od] dO PECO f{tj ydmlOao s OdzdzOdsD dz
tcOLftosistcOdgj dzd j sts dzO o dtekzMmMO, ftejHdJBRdes © L HtcOo
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5. [ dlsj©0lkzc0

4Ly dd

I dekefmdedlsy jfdujBdd fj ©OLoado Ok B&OCEHOL) ddj d
sdtkmd. [ JfMOO &O j%jClkdodd Odasdo dtekmded dzj uj
Bl toL slIsts tOL f tetsMistc Odzfsazf flzstig®Is G dz¥ Y Y BIsOBSHEG HIES ¢
WddzOdemMtseo d L OckBd. 1 dtezmMdzO IteOdhdtdmdy &Bsyy HO
2O ytsojS¢ ddzd yYtejL SCodelsOCIls M CdlsOBBddedtcOded ¢
HyLddat j Sydw § s M 1 jvids®dejdzisdz@ dz©QU foizeltg ) Is OO ddgOcigd ol
Bdesy JMlsets HjLddW jCIsOdzlsd/ HjLddaW j SydeOh d ©Ocj dzls:
ddzOSIsdo dicOls adikmdls. uvwodOkO j¥jSlkdodtsfmls L Oo
pjh jMmsotlts, otjdj O H,j Giikdsts] OSERPEEOHEicO | 6
GOdsls j T desdese ddlsj | Gl Esdv s LdOyjddj L O ddzO
jfdHnj &wIsO19sls COVI D

sdzs ytso d HH I Y j Sydwy, dzOdasIdj R dsdzsedw, COVI D
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1. 17 9 jHJded §

I'dtezfmdzdlsj ddavj So@idf esMiswBdesbiztfy dMmiststedud Msd
fMj ted sL dzO L Of dzOR O L O ytseo jh Ctsists LHtcO9 j d B Oz
Msyd Odzdzs S sdets B yj MSd YtetsBdzj BBd. ltejuHd ojC, Gtoj
fteiHdLOdCO Mo jlstso dzO C OlOW@EpBtc O tchdzd shdgzin O Isd 5 ¢
gdz j S IsdtceOdzed [ 3 3j]H dz@ tesls [ fofladgi@gffids j L, O MGORAzOIsd Is |
[BBEZO 9 LOfOHBRO o¢WttdCO ftojL 2014 6., tOMiiyi s
sls 8, 7% ftejL 2013 c¢. ©WO-OsDUHtc FidzsB @HAEZzO0G o d [t ]
HO HBo jHjsdyBdy € O0OMistesWd s HEMjEO LOfdmMOdedls,
odekmdlsy ®&BsecOls HO M ©OL{ftsMistceOdzw o Ols f ts- yJ dzdw
dzj mMdedIsj cdzsB Odzdzgd otcl L Yfstc@PH df tc Qe fiz® 6 1©, d ¢ @Cdisty dzc
BtsB d dzdztsfyls  H dzj . rdzj m odxHOA, U 4d f sHtsB dzO
COOMmMistcsW Odzded tojL EdzZsOIsd [7]. 1 Bodwlil CstttsdzOo dts
19 (SARSCOV-2 d dztfOets HOQY M) BN jdz LIOOH | dco e @YW sz® 2
Htso jH] HBs ftseojy Bls ftodsdzdL dlsj dzdats h j s d3d dzd ts dzC
ZO IsOLd MmMlsOkdw. 1 0dzH]j BIWISO ofmd hj daj 4 fdtd¢
LOtOL jded d detsod M3 tolsdzd Mz yol) MmMmsEOISHPtoPHd
Yd Mssls0Ols O ( sSBRo OO dO eddh OO0 [ 2], ntstc O
tcOLftosistcOdzj dzd j sts dzO0 o dtekzfd o Bh jMise jded d L H
ZO yYytsojS dO0 wBdCdtse jdzdlsi ctdfded odudgmduisd L € ts
MO des S ZdzdtcOdzj 2O dBzSC L ded dBj BdBtcOded o datsO,
CsdelsORddzd teOded Mikzrd el terndetsmisd, COCILts d M Isjo
LOodMmMddiisMls tsls o9adHO dO ol tcndesMislsO  EMmMdzses dw
fMisOdzOls 9 ik djBdbdsedydd §tol tendesflsd tsls 5
RLYGSdzLo Odzj Ists dzO HjLddeW j ClsOdzlsd L O dzdydzO ~deddc
Codzv d3s L dZ2Oyjdedjy L O dddi3dlsdtcOdzj dzO o dtkzmMdzOlsO Iste
ftoj H JBPISHOORZMO HO oadwL O 9 yYyseojhCtlsts v ds.

v OWlzdyd B dzO fJegekzymB®Oow JdeW stedsOydw L O t©OL dzd ydao
Odzd yded o Isi cetsoaME OO Btej ¥ O, M dOkzydes HBEC OL Odzc
o ©OLIosted ddzd o itetHbs ifstOmij ez mis(d .d dz steBOYydY Bl
ROdktsls j fdsdizs ¢ d ydzd Ol j e d Odzq - jL HOZOO dasle] o § B Jz ) @D O hHdj k
tcOLtcOBtSIsCd, LO Ctwlsts j HBCOLOdets, yYj ddzOSIsdoe dts
ZO0 f OLOKO.
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2. rJiLddzt jSlsOdzs dydiy MdeksPeandstet®  shdesoe dzd §teddzyd
21) dtelzfd d ddz¥jSydsL dashls

l dqekzmdls] tBdSCdese jdes MO JLEtwOHjded tsls o dtelzd
CdMmddzdded (Adcec. 1). 1E2CdddsesOIsO ¢dMmj zddzd dJdetOj
COfMdHO d Oftspdjdddsd deddls il difz sd@lsc & © ftej HY OL © Odzj  daC
LO Mol Lo Oded S &3 toj yjflsstedq dzO Cdzj sC OISO eMmistsy

AdekteO 1. (OLddydd kdisej odtkzfmd.

P4

©ececcesy
d:}.\‘ ’&'
)

Adenovirus

Bacteriophage Human Immunodeficiency Virus

R L Ists YUWRRH-T [57].

ldtefmdlsjy dzj BRSOl HO fj tOL Bdktsy OOl d Iz
ctsfstsftedj BdzdS. 1iftejCd bso® kj BseOl HO By dzj
fMtcj fOSHIESHWN O CdzjsC O Etmistsftedj cgded S, Isj w ddg¥j¢
Cdzjlsi ydedlsj &jmOdzdL d3d L O MmtsBMise j dzOlsO fd tej ff dzd € ¢
CdzjIsCd, oCdzs ydlsj dzdets BOCIjtedOdzded, o BsecOls HO
MdlsgOymj odztsh OO ftod ddf MO deO® jWjSlkde dzs dzj yj da

sssdzOe diszmdlsy MO jHdse jtedyded (1s odtlzimd
sjodd™ cGjdzgjlsdujdz ROjtedOdk fj M Mistsd ls jHA&O
5 OCtso Odz0® o B fgabh yGaa iz I s Ol MduSd odtkmd s f
fils fted L OwLOL WSO Odaj ZO IsjrdzedIsj ctsistsy tod j dzdzd
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Mokt f zZdydeO, dJLitdto02¢d dvStsd ks Sdjlki yddls
LOGOL"o Ol Hisked dBg BEOUji (B0 ERMO sMEe | dshls.
CstededeOls ctejhCd, o LddCoOhd (6 otjdi O toj f dzc
LO (cftc00C0O d&O ctjh¢qd, Stdkts SdjkSdlkj sBJS dtso.

AdekteO 2. v loddaiddjdzQidlo fd@zidg@& ydw o Cdzj si yd dz o3

zZZ

Repllcatnon
Attachment Penetratlon Ecllpse

R L Is ts y\da@dar et al. [59]

dgtojH t1s odtkzfmdlk), ¢ stttdOso FHoizdgidds jfg jind6 dzacdzaf O
BOLd. ltd IsjLd fObtscjdad, Csdlts dv B3O MY sMse d
o f dzdCOBdY dzd WPo © o jtesWisdzsMislsO L O HsfkMmMt Odzy dz
OLBlsdzed BOLd, Stjbts Mj tjfdkdydeols, Mmihts fmj ko
so O dBzlsOoydw. 1vwetsd tls kjLd BzlsOydd &BscOls HO
O tod i3 tc sMif @ L OtcOLWwWo O desoad Cdzjlsi yded Isq4
ststesdzOo qtelzfmi s fmj M Missd s yYjlsdted MistclzC Islkztedac
By BBORZO d el yStsoduHdzd dLHOIdded (" uilsO). vl
(il dzO O hig® zOsL kZPyPo OJtelzmd MO dOtej Y dd ¢t
Mi Hi 6y O Gjdzgj Isduydedw dBEOLjtcdOdz. uvis?2 |jJ BBGCWOHJd B
20 Mk jwSofmMdHe d o&Bj BBteOdzOO. zdfujmisdlsj dLH
odtelkzmi s sy j LHBYWROB@EUd M Sstefny ftodStejfwls Ci dg € dz

1 soi tondesisdlsy, o¢Cdz¢ ydlsj dzdets dzOhM dilsj tei yj, dg¢
%O odtkfyd. Jdwekfld COkts f(sdkdsedkidlsgdiHsS®OOCIs
ftojydowjdsMmls, CtcObt ©KHasS s ay | azdtc Ylbs j 8 id 5]
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sls odtekzmd, Mmi HIi ey Ohd OjtetsL sdzdzad €O ydyd ddzd ¢t
MO HMIsOIsi yded, L O HO BIi H] ftojrol tedzj 20O L dzOydlsj
HO MmMj oL fttsMistcOd® Is dztufisz®@Is H sdedsdn® Odia] © da dzd ¢ s5dzs
l jtesWisdetsMislsO L O tOLftetsMistcOdzj dedi J Htew s Mol toL
ftsol crdetsMmisls O, Ctsjlsts Mj twWOL dzdy©e O L dOydlsj dzdets
ftoskzyeo Odzj Mmi 58190 o BB dcdsiddz MC EOOU2ZDARSBSY j HO My L OHI
Hi dzets 9o ternlk ftotsfddzj detsod § zOMsdBZOMseod ol ton dzts
odtekmd ftedmi Mo Ols Hts 72 YyOMO MdziH 1 tco sdzO0OyYOdzdz
odtekmjdz sdlsi ¢ [ 60] .
AdekztcO 3: R EBARPEWRY bW tcdz@)

Spike (S1 & S2)

Nucleocapsid (N)

Membrane (M)

,) Envelope (E)

ssRNA (+)

SARS-CoV-2
R L Is ts ySkatds et al. [46]

22 AOCktted, fsoddweOhd HjLJddljClkOdsdkolsO OCIkds

[Mdzso dz20 BY©CO L O jWjSkdodsimissO dz® HjL ddgWj
ddeW j SydtsL dzesmils. RL di3j tco Odzj Iss dzO@ ddzW j CydtsL desfisls ©
OdOdzdL d M osdukfmdd desmdlsj dzd d Mk j deL d sdeded O dzO
jWiChdB@siizd HjLddWjSkOddsdlsj Mtihk odtwkfd,
Ctsdgyj destcOydY dz@ HjLddelt jClsOdzsO d odtekmo.

[Mojdzs sso® jWiSlkdodssmislsO dzO@ HjLddtjCydvko
SCkdzOs0 MejHO. ¢6t5 HjLddWjSydvko dLdmMSe 0O o
COCkts dOfteddsjtc ftod YsttdOdHjodHO, -offiusedslsuy dic
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odMmMtsCj sQlsztcd. | MlskHjdes otej ddy dew S tsd HJjLJdaW j Cls
COls ddotslsts dzO HjLddaW j Sydw hj BI H] dL §dzt ydlsJ dzc
Bsyd HO ftsodzdw) dO ftoddloOdilsts dzO HjL JdzW j S ISC
OdzHfjHrdzd Isj HjL ddz% j SlsOdzls d, ftosddY dzOIsO o pH M hts
HiLddaW j ClsOdzls O.

23 ANOSCItted, foodzdwveOhd odtkmMdOlsO ykemlse dlsj dzdzts:

ldtefdlj, Ctdlts BdoOls ddOSkdodtOdsd ytejL o
EdzdC Ocdzdzd Mots2Mise Oted [ Bz Dded yBH OO Mftelemd f tOL
Bdo Ol Cd&OmMdi¥dudiodd §t d&OwOmlse OO ItkkHdsfls
Mz i s OfmMdH, cetdj®kd odtwlkzmd BjL MEefjwtofmdu d
d B3O dL & d-gidg 3 s § so d telsd) Quzepdpfisdatsfolsjjddzdzd ¢ &3 HJ L
[32]. ImduSd kjmseOdd HjLddWjCydddzd tOLIso st
M jeccPfmgaes Simplex d sdkMO &O ysejhCOkO ddl
Bdo OO0t jWiCldodd Mtsjh [z tcOGRIggonj "L dftc LSffs CEjOS o b
I deemdlsj mif fMkfjwCofmdn fmi Hi oy Ol ddfdHdO 8o
gdz¥ j SydwisO. dpCts sOLd BBadoaC OO BIi HJj tlOLlzh jo
okt ©OLfteshistOds dad j . 110 o Chjsidhe OIS  daC
LYGdL o Oded s ddaded HjLddeW jClsOdelsd. [BteOlsdzts,
Bjdzlsi ydzO tsBo doa SO L O tfMmih jMmlsaweOdsgy dO ddaW j S ydy
qLdMC o O Hj dZOktedieOdzsj dz0 odtkfdd ¢ Odk®mY@ safo dadj
Bjdsi yd [36]. rjLddWjSkOddsd, ©OLCEwGOYHON] B
i sRdstedls, MO jWjClkdedd fttd ddzOSIkde JeOdzj dzO
BOLOKO 20 jdzjSltetsdzdz® BStesmCsfdy ¢ OGO, L dzC
oGz ydlsj dedets zOlstedjo ndfsodstdls, JdoSlkdedLOh B¢

Bjdzsi yd. JifwjCd kseO, ki2 G¢Oks odtkfd §Ols
dqdz¥ § CydtsL desfyls HBted MOBts M { de®p dzHLIO] AV Q € B Gedels &
G S &) d e dglszdded [ 32]. [ 56Ot ctdfddwls sdtkf i

ddzO0ClsdodieOd 5ls omdyusSd IsjMmlsoOded HjLgdzW j ClsOdalsd
Bhscs ez dd L O ddzOClkdodqieOdz d dwStsd ujmlss Mmejh
fslsjdd@d LO M " jilsowe Odsj dz® dadz¥jSydw [56] .
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Il dekmdlsj &seOls HO Bi HOl kfks2ydesd dO Hj
Csstf sdzj dzls d , f Cdlkts MO Mo toL Odad . {BdC datso j dzts
csmistsf tod j didded yd, LO HO fj tjfddydteOBdsd ! figtc @i c
Coisf sdzj delsd CObts Cdzjlsi yded MOkl yqd, §sys® d O
odttkmded OctjcOydeddd LONdkdd WOSkstd J &scol
%Oo dzdL Odzj 2O HjLddzW jSkOdzZsO 91 0 odekmMOEEEBEO
@O HjLddW jSlsOdasdedlsj f) MsOaCd. wjLd YOSkttd d
HjLdde jClsOdsdlsy d §otOnd bLbog®sg o dfusty sdlstesdy
HjLddeW jSIsOdzelsO L O jWjSClkdoadzO HjLddWjSydw. r4Ld
f ety fidusyd ifs® Ofdzj , Isi 2 SOkt i codudeslsts tsilsflsts O dgw
HO HBftedds Mj L O-ntsgil fsj fiHsjolbdidgjC ytidts dzj dz f tesy j f)
odukmdlsj ®&scO HO fj dOstkfoOls o 6 dkdOso f
HeMisd e Odzj Istsls @zRls i JH s daV €z mdIsy [ 15] .

RLO jMmisdets j-19yj GOVHBydlsj dzdzts L OtcOL dzts L OB s dzv
ZOydded L O dzjetsotlsts twOLftosMisteOdzj dad j . -CayR tstig h dzd
cOL ftosMistcOdz? 9 © thMdeso des YtejL BISCtesdQPHES ff,dzd tc Qutat] t
HSC Mo Odzy dz2O0 CdzZlsOdB3ddzd e Oded § tso ) ton dztClM2d (dsQ@f G .
Mf sMsB detsMisls® HO MisOd o OjtetsL sdzdz®0 WtedZO L O
LOoadMmMddidtsMmMils Bl ol tern detsMmisls©O, yYtseojhecdwd Chftetffsdap o
sj B j eObkzted dzOH 30 AC. 1 bt d SsdsjSmls, dL{sd
d HijLddW jSCIlsOdzlsd jJ dLSCdzt ydlsj dzdes 9 Oy dets. w9 J Istsoe dat
Zfsktej BOSO dz2O WdLdyded d ~ddsdyded WOCItsted L O
HijLddaW j Sydwy dzO (el ten desfilsd, sMmse J dets dzO yYd mMists
otcOlsd, dBOMd, MmMtsdtsesj, O0ttOfjlsd d Cdzs ytseaj, COC
~dcedJd dzO. J zdls j cOkttOISO MO tfdMmOdsd tOL dzd ydad
ZBtedjo ndfsodsedls, otHBtsHjd §jesShMdH, OdS GRS
d Hte. [31].
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A0 4. lwdkjted LO ©OLftshisteOd ddj &0 odtkfd
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R L Is ts YUWRR-2 [58].

3.stsd3j ed Odzdes HBsMIsi f dzad odtelkzydHded HjLddaW j S ydteC
3.1 ¢ dzS 57 s dzg

S sntsdzdlsf sdSfej fdats JLsftesfdhzsesdy OdkS sSA
JLef s Oks@sd) (s Bhdsody O&StBRtsd (jls0Odsd) ,
My jClsi &6 BOSjtedd, ®)Bd vgLodOERGo defd dy MBOo S d
LHtcOQoLd@plsijH J dz2dv L O Sty dz0 OdesdMmitflsCO d HJLddaW j Sy
lifweiCd, Yyj MO HBSCOLOd] (Ot j%jSldodd o kdzdh t
OkS shitsddl) d&v®koks MisttsydHdd Mots2fkseo® [44] d
Bdtydofdsxj o ded o jNh jMlsoa® LO ftsodh Oo0Odzgy dzO jWJdE<COMmd
dddzdzdIlsj BdtsydHdzed OcGjdelsd kZdzdh sy 0o Ols odtkmd d BC
COkts kddhtsy Qo0 Cdzjlsi ydzO0O MbstekSkzw® d S s0OCkEd
M@ L ctcOHjded BIStetststeeOdedL Bdlsj. 1iftejCd, wj dzj
] dzdetslsts tcOLBdteOdzaj dz2O0 BdBydH dzOlsO OCIsd o desfyls dzO
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cOL tczh 09 Ols Cdzjlsi ydedlsjy o3j BBtceOdzd d HJ dZOlsEZtedtcOls
RIS EE®ddL 3d tBdSdetse jdes MO ykzemlsedlsj dzded dzO© Ists!
lteskzye Oded v fcsC0OL9Ols, ud ddz¢ stef stcdtcOdzj sts  dzO
JWiClkdodesmislsO® dzO@ Ozl sk tszO, -BBitd sEOIstH | 2Bl Bl Ptc
BJdzlsi ydisj[ 44), pfspodwsdgjlss dzO oBHO L dzOydlsj dzdzsts
OS¢ sAtsdzdlsj COlts LOBOoW IkWwodslsts dqLifOtcjdedd d
OS soitsddl Si & osdtekzfmd d BOSIKjtedd.

lihftj¢d sso©® odtekzydH dzOIsO 0OCIsdo dzsfls zO C
Csdzyj delstizOyPes@odzed o jM jMsoO® d Isdf O dzO Isjfls o dtcl
LO ddzOCIlsdodteOdzi dz2O0 odtwkzmMd L OsadMmd s ¢ dv B0
BJSCtesstce Odzd L BO. [BhisdLe jMmisdes |, -l e ueddadf Is gl
HidLddeW j ClsOdaelizdels Ozfzshhizy, itttk odtkzfmdlsj M
[ CObts OdZS sratsdzdlsj] fsCOLoOIs jWjClsdedesfls fted Izdac
HjLddaW j SlsOdzelsd S OIsts yjlol telsdyded Odssded jod Mmi jHd
fjtesCidH dz2OH 3 dzOaf@3s [ W] C Isd asdetOflefls B OL d  f tod yd dzO
sfidese dzgd OCIkdoded fi MisOeaCd MO OkSsotsddlj, tBJSC
sBtstclzH 8 Odzj , odzdL O s 9 CtdlsOCls M 90MEEk&zOdzOIs O
HiLddaW j Sydw dz0 s CosiiEde00 fifid jdaddO Ciply jlstisd dfdets fnls © L Hts
RLYGSMHL 0 0dzj ss dz20 dL it ddkse ORSsSAitd M hs |
Zdf JHded sy odtekmd. uvseo O L dzOydIlsd didets ¢ dzO dgBdfvdasQ | aldd
Oz sSrsdzO € Olsts HJ LQdgWY Cdsdafiids]. fiy@ 2L AYOBds] B3 s j ydats fr
Ok sAasdz ko jdzd y©e Ols tedMC O d BfOMdsMmislsO L O kftsls
uBYS OO dz20 9 L f d&zOd3j dzv 9 Odzg d f2aO¢ @ dX tis e tp FidesiaC@RPd tldso Js
sOLd dzO0 OdzS tsr cdpNE&Ols OL IS sy j fglstc®ydw [ 4] . 1 HEsfi
d ftsolsOtewh © Mj kYfsltejBO dO Ok ritd CtBftetsdjlsd!
Bsd. [ ObjttdOdzdlsj, Stdbts MO ftMmistswdzdets dL dztsy j dzd
Yo jlsO, HO MmjwlszOff tetE @sd do ifisHjz?2 Mlso d jIsts dzO@ Odz$ R 51
fted ZfsktejBOO dzO Oz tsatsdz j, Y b2 fMj dLf Otew:
ZOBOL" 0O otejBjlsts LO CdEsOCl O OkStSotdzO f odts
fsmisdec OdS s sdndefjlsiic z d3j dzlsdIsj dzj MO Bddzd f slstsy § dad
ot d3f .

91



AdEkte® 5. AOCktstd, f§soddveoOhd jWjSlkdedasl
OdS 57 5 dzdz® (s dzsGo®2 ftsj h 2 SARS

Vslume and
Time
of Contact

Low Ethanol

Volume

High
Volume

n-Propanol

Drying Time Isopropanol

Virucidal
efficacy against
SARS-CoV-2

Gels 60% Qil
Foams

75% Dirt
Rinses
Wipes 80% Grease

/ ~
Type of Delivery Percentage of @
System Alcohol

R L Is s ySiagitet al. [48].

lT ftej€d yj o LBy dsMmMisdlsy dO OdkzEtsatddlsjy MO
hdtesCs o twWOLddydd ftesyjHkzted L O OCIsdo dzO Hj L ddaW
tesdzV IsO dz20 OdzS sRtsdzO COlts HjLddeW j ClsOdzls dzOtcj H My ¢
b&tsatsdzdlsjy yYyjfMmbts Mj dLYtdlLoOls o Btsdzddyd ¢Olt
ddmistczdzj dzZlsd, Ctdlsts CtdsOClskzo Ol M dqdsoOClsdzo ¢ 5y
1 sol rndesMisdlsy dzO B HJyddemcd dJdzmistelzadsj dzlsd L O dic
{1 dzdgQ teff dzdetsfyls, i s Mj HjLddW jCydeOls fmi i M dtels
Oz sansdzO COIsts HjLddzW j SlsOdzls Yyd b2 j  dzj i
syo jlsweoOls, dqLifOtweaOls Mmj BIi toLts, Jd&OI ddMEO I¢
dzodsj O, ftodd dizde O dBtedL &36. vjrd wWkdtydd Mo
LO9 jHJddW, Isi 2 CObts Ik HBYfteddOmMwls L O JjWjSisd:
fdmls j &30 O.
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ANdCLAse]o dekzfjd dj OdedL] &5 20 Hj2Modj dzO OS 5-

Attachment Penetration Denaturation

4y
R
N

Bt

Alcohol

R L Is ts ySiagitet al. [48].

32 ui W OCkOdlsd

g4l oW OCkOdzsdlsy MO OBWIWddzded i jHddaj dad W, ¢ s
dzd f sW ddzdzO yOMmls. vj BJdoOls Hsfil dzddlsj dzdes € dzOfd W d 1
Yyodlsjtc2tsdeded . Mi cWiPiStls Odigls d Mtej " Ols C Olsts OCIsdo dzd
HyLddzt j CIlsOdzelsd d fijteddzded ftoj f OtcOlsd d HBEOL Odzts
i i fMkf jtecOffmMdH, CObt fMmjdj2Mmse slsts-Cdyel, MERE s dzO0 9o d
d deseodw o o\, SHMRISHdseHd dzO IsjLd Mmi jHddzj dad W .
Ml W OCIsOdzalsd dzj tOL ydlsOls dzO tcOLIseo Otew dzj sts dzO® o
odelkzmO.

321 sOldtsdded M W OCkOdasd (v jloi tolsdyded Odssdzd o

vyidlsol olsdydzdIs j ORtsdzed j od Ml j H-d dagztlzdg®Ils O( vy @ Mls
COdtsdzdzd sy Mmi teW OCIsOdzlsd. -8 yjdeQlpfof@®0OIlso O wzjd
ZO Isjrndzdw ddfdHuHjdz fMEkfjttOfmMdH ddzd doJ di3B tcOdz0.
odtezydH dzOls@zsm sPElsd ©o Isoi tHO o BHO, CoOCIts d o
smisOlsi yd [ 38]. you MO HYjHfydlsOded L O EkEfsltj
BjLyoajlsded d BjL &dtedm [ 19]. v MO HBBt] dL o
M J €O MdH, Rdygx HIsROS d@X Q] oadzfstinls e L OadMmMdBO I ¢
JSmysLdydy d bjipyjecPe@osojL quwdcydy Ml i M W
vou, Mmj fomisdcO o & tsd3eid ddysd Vo tdfiy digts fdeO Hojt2H@s o | Y
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[ 30] . [ Hdets ©ls date juH d Hfiglisiej @lds O dzlsd dz0 tsMdetse Ols ©  dzO
odMsC O bodj tOddsdesmls Ci 3 dzOdzd yd jlsts dzO Mlstec Odad yc
LOMNslsts M s dsMislsO dd3 HO JddzOCIsde dteOls o dtlkzmdls
stcc Odzd Yydz© BOjs jde@Bvdzt H@LEBG S thhd Htokzecd HJL ddeW j € Is Odgk
HijLddaW j ClsOdzls(d .

322 ddzd sdeded i W OC ks Odzsd

YyiMmiss Mtej " Oded Odzd tsdzdzd Mmi e OCIsOdelsd, dL §tsdzL o
MOofkdzd, hO®RfsOdd, §OMSO LO Lied d Hjljkejdsd

3.23.1 § 2 tsdeded tg? mydpdfds jM Ot OC s Odels d

1 J2tdedzd sy MOteW-Qf HRtIsH L fHlOdzdaORdzd € Ot j d3kz dze «
MOteW OCIsOdzlsd ddzOCIsdo dqteOls oadtkfmdlsj yYtejL tcOLIso Ots?
O dzC dzj sCOfMdHO. Aodljt2tddzdlsj MOl OK ¢ ©dzaizd,
sOC0O d Odedtsdzdzd L OtewW H(, dzs tBdSCdetso j des yw dzOls O
[irOdedL BBl Is dzgO HjLddWjSydw M yYyoadlsjte2tsdsjdz HJls,
cOL GOy HOdzj, O dzagj vyYtjL ©OLISo OWdzgj dzO  l®i ton dats
sj ddzOCIsdoedtcOls oadtlkzmdlsj, des L Of OL 98 Ols Bdtsdzise d y:
vtso 0 fLotsdzvwo O dL ftsdzL 9 Odzj Iss dzO Yo dilsj te2 tsdzded H J |

33 [SdMmddlsj dd

[iLqddz¥ jSkOdzsd COlts dzOtedjo ndiugedsdng t t
LSkl 0Ol sSCdmddlsj dkdlsj hmd Mets2Mmkse®, LO dd&oSls
Mtej H-j PQlsdodzdlsj HjLddW jClsOdalsd Mejh b Istckhdadlsj
ezf jeSOofmdrn, SOt dstktssdekzhmdlsy [17].

3311 056§ {4 c° &zsedls

1 Obtcdjodwls ~rdftadstdls, OCIsdo dzOIs©O® Mmi MIlsOse € O
t OLlsostej dzO o1 9 9 BHO, sw sBttOLEZoa O S dif - dztstc dzO
ndzstcdH j dz Odzdtsdz [ 13] . (WjShkdodatsmislsO dzO H j L ddaW
9 J otV Isiastc OH d dzOBOdzv 9 O dzd ZO0 Ctddyd Mseslsts ftedfm
1 Otedjodwls "dfisrdtstcdls Hj2Mlsoa O Bi oL d jJ JjJWjitCls
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i, uj JWiSkil &k | fesfstydsdOdjd &0 ¢ sdyj dlst
Ty S0 dogd s @t JLfsdl o0 LO lswkHdd LO ddzOSIsde
Gstese qiekzmdls] .

332 1 Oltedjo HrdstesdL sydOdzztcOls

I MmOodzdedj M dzObtedjodw Rdfsrdstdls,- - &Olstd
Hi &zt 02 dzO H § L d dz¥ | Ssuscofity dec2@izls @ U5 ds Rt fipths 1 tfifd) Gtoc C
BO jtedw -HEEtd® tesh O HjL ddW jSyddzdz® jWjClsdoe dsmls.

333. I sHBStesHjdz f jtesS fdH

] sHBtesHdzWIls § jtsSCMdH | d&shds hdqestCshf j Sl t
tcOLf OHOdz] ®BEOLEZOaO ot5HO, CdMmMAzstetsH o theftszdasd tc
tcOHd ¢ Odzd , Cdlsts dB@BScOls HO t©WOLGEtOHWIS ddzd Mo i tey
oCdzs ydisj dzdets B 4§ dzlsi yd, dzz C dzj ddzso d S dMmj dzdded d &
JWiCldejdz Mcjh k2 desteseo qtokzmd, od dfiggX@ Suy deusiBdgls taias
d®dlstcdjodw ~dftsmdzstedls.

34. 1 jtetsyjlbdz® ¢ dfj dzd dz0

1 Jtesyj sdzOlsO CdMmj dzddz0 M ©WOLfOHO 5 §fBSHBBJ &
sBtOLEZo O Mddzdes toj OCIsdo s smMtsedzd MotsBtSHdd =~ HTtet
d CdMmdztstetsH [ 42] . 1 tojy4 ds@E00 & NQ daf@zOf QL GO tefojp tists j
dzO -dftdstzy BO s dzi §C 2 dzdzO Mls OB d dzdesls  dBsy i HO BI HJ
HyLddaW j ClsOdzlsdzedwv s ©OL Iso tste.

35, mOdzsG j dgdtc@Odzd Mmi j H d dzj dad W
35.1. 1 o d Rtsdz

I sodAleE | hdusCosmfjCl teds o dtskzaydt dztf dzdytedz@ )
fcOCdCO COkts MsjtedddL JeOh Ocjdls, o Sdktcedyj
el yjisy d fwejHRdh ddydlsjy ftejHd d Mmdzjiv sfjoydw,
COkts OdsdMmjflsduded fesHlzSISd L O (L dpdfmHODzj L RzOk fiidls
Ml Hi toy OdedPMCYds ¢S sdzyj dzZlstcOydd dz2O0 2sHBWESte [ 12] . 1 J
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Mddzd S sdzesod ftesHizCIsd SOt dOfteddsi tc Mddzd ¢ sdetse d

B tcL s tOLGKLOYHOd] dO0 &OIlsj tcdQdeds{ Qlffj it KU dff asi fz !
fted ddzOSCIsdo qtcOdzj sts dz0 o dtkfd Bl ddtsets Httkzcd O
EfsktciBO2fmsbobHERIEBY] HO ftodydded HIMWEER ydw dzO
Odzj eedud dz CtsdzlsOCIsjdz HJtedBOIsdIs, dLdmMSC o O d odadc
[jRAGL B s dzgO N dquesC OO oadtkzydHdO OCIsdo dasfmils dzO
dLwmdzj dz. [ desects o jtosWilsdes | Ists?2 HO Hj2Mlsoa O

o jloBWIlsdtsmMislsO L O ftswo OO dzO tjL dMmlsj dzlsdetsmis, o
HSC OLISDas@ ,dzfiyjy 2BHIIs sy y HO BdsSCdteO toj ydflststedls,
Cil i3 fYtsol terndetsMislsO dz20 CdzjIsC OO ctsMmistsy tod j d3dzd €

cOL ftosMistcOdzj dzgd J Iss dzO o qtekzmMO o Hkzed dzj JdzW j CIs( t
ZzO0 oduikigdzd J dzOftc. dzj otcOdRRJdzdH OL O) , dzj sB R SHJ A
Cdzj sSdlsy ceMmissftedj dsdedyd [12] . 1wjHYBSZOCO My,

B3 BBcORZO dBtsyjJ HO BIi HJ HiMsOBddIL OO Is oL O
Cdmj dzd de@mifls fleged C=C otci L €.

352 mdztsteR j S MdHddz HG dzs § sdzOls

mdzsteR jSMduddd Is j hdesSsmMyfjSlsi toj dz € Oldtdz dz
ftesHkClsd. wtjh0O Mj COkts OCkdodO® fi MsOaCO o {t
SttOddzd ¢ jdzsoj, HJLJdM@EBeDistddd &isldkhng cd Odas o j dats
HicOL dzj dzgj dzO0 ¢C 53 OO, LOHI e O fpj HBBt] ol tornlkz d
liftejCd bsoO, dgctsoa0OlsO OCIkdodetsMmls j Mmddzdes L Oa d
fl ¥ OCIsOdalsd, Wi tsdzd§ b dizé usltise) @rdesy dad) tedzjds, § figdsse Q,
ZOBOd) 20 OClsdodasils. ¢Clkdodtsmsls® &z j L Osdmd k0
o dtelzydH dzO O Sfldafodejtipted 0jO -Frdsi . f woPH 5jdz dz@ | ls P&z o §
d $®odts Hj2Mso O . sioHsfsdz W dgts d2jogeitginGjlhdip j dz2  fts
Mz jteSOfmdH (fsddsddj ddlsjd osdtekzf J OH,j diso dtekzf
qdz0CIkdo dieOdsj &O odkmd M Mk jwsofmdH.

353 mkstsS id dj dats dz

MzstesS Mg dzj desdzi s ] R Odsej dzdtcOdz % j desdzj dz Odzls
HiLddW jSsOdasd » HB®RBOSddambseskts, L O §sydflse Odz
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SBtelzHO Odzj . -j WitRsdp j OMejhz BOSIjtedd, dets o BO
OCIkdodetsfls. 10 dzictsodw &joOdzdLi B8 dzO@ Hj2flseadj Mt
BOWwS ol ftojCd hdquesSOO Gz kittetsoaMlO bkfslstjs
Azt Mddzj desdzi s j] BjLtsSfOMjd LO oi dzh dz0 k4 silstcj B
i sBh 0o 0O, Yj ftedyuddw o0 CtdsOSlsjd HJjteRBOdl d ¢

360 dzH j ndH (]
36 1l. AStcdzOdzH j » d H

ABtedOdH j R dflemisddO®20dH j RdH d J dLSd ydlsy dz
Bzgsets HisBted Mots2Mlsa® LO osdtekzmdes ddzOCIsdoe dtcOdzj .
@Ot yjdz WsedOdkdd bkts?2 Mj dJLisdkLe® LO ddoSids
o OCMddef J 3BAyded dLMdzjHo Oded™ [-BENSEC EOHzEo 5] L I tizd
dWidSClsdodes d Bl teLts HO JdqdzOSIsdo O ddzse s ttOL dzd yd
ol Gok (ol Whdsfisd. uvs?2 OdSJddded® Odkdds d Midy:
Oz dzs oGtclz@udsisdzd Is J BOLd d&O 7118 d t1s [ 23] .
tjOSkkdo sy sfsedsfls ¢ fOod otejHjd LO LHEGOs jIs
slsCtedlsdlsj (ol tehdesMmisd dzO kwdskts ( dZOfte. Sty O
fejHickOcOjdg CO®&Y,)BC 6jLEdzsO &O ko0 k2 §
Slsdgsh jdzdj dz® dL Ytz 0 Odzj sts Bz SOt HjL ddaW S lsOdgk
LOo jHjdedw, f duLSdz# yjdedj O kitsktejsBOkO &z o H
ftod ydded dziO IOt fHsjdzLpdz j CIsOdzls & HEBOSC d dzmise tsists.

3.6.2. | dZk s OtcOdzH j R d H

] sHsBdzsE dz0O W stcdBOdzH j » d H O, Gz IsOtcOdzH j n dHI s (
Bsh jdz "desSCsmMtf j SIsi tojdz HjLddW j SydcOh d Mmlsj tod dzc
ey "z ddesets e dekfd MazpHiCcdsYte §dgj dif ) HY2 MW
COdzyj tesGcjdzgjdz [ 54], dqro jMmlsdes j, yd ftdyddsw e O
HieOL dgj dgj 2@ ddcOoduydlj. 1tOHd IjLd §tdyddd
HEBOSC ddzilse slsts. s Olts ywdts ,J dnkGilseisd sl o GO
Zjhd MO ktdjtcOdisd] Ci & ¢dkzlsOtOdH j RdH, dis dzj M
@O ol erndesfylsd Stdlts dzj dLdMCo Ol i dzdz®@ Mlsj tod dz
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3.6.3. [ clsWss OzOdzi j RdH ( OPA)

[ tolsids OdzOdzH j - d H-H ¢ OftaBdis ein@dzn j ~dHI Is Htcze HJ
odMmMtsSC s dzdots. I sHBBdts dO Wsted3OdzHjrdHO d ¢ dzizlsOts
tcjLEzdzlsOl I tj0O0¢ydd, fttd SCStdlkts Mol tcL 8 Ols B j dzlsi
Hsdzso d &30 dBdtedL i3OG d dzj ras@udad OC EHE@OG . yOYUJ VO] . d
dzj s OO lsdzd ydz® i ad3j MisdBsMmls M) BOLjtedOdzd [
HiLddzW j ClsOdzls o Btsdzdzdydlsy fted dBdesets MmMdazzyod,
Ptosdzsd dyded ddemlstczdzj dalsd. 1i ftej CHOC bEOBOO OBRO d3is )y
fcstcOHd Iso O IstewBo O HO BI H] dL§fdzOC o Odz M tsB d dzdets
ftojHf OLdzd MtejHMIso O (dzOfte. tci COoadyd d GtejHY OL O
qLftsdzL o0 h s s SO HjLddW j SIsOdzls 9 HBRBOS ddzfmlis:

4.\ Odsts ldsjdasdz d W
41 1 OdesBOIs jtcdOdzd L O tsoi torndetsMisdzO HJ § sdzls Odzd dzO Yy

1 Odetsls j ndesdzse W Is©O ftoj HdzOG O dBdztsc & Waj it Usdfte ypztfts fipfls
sBJhNOoOhd HjLddW ] Cydtsdeded MdMmMlsy B3d (Ade. 7). |
O dzs yomisdyd, &y HO YofHaflzdpytscjdzid fds-Ofad@ ddglo”  deO
Cdzj sSdlsy csMmistsf tod 4 d3dzd yd . [Is BOLdteOdzd Is § dz0
sBdCdeso jdzs M tcOLcOBSlsaOls SOCdo O LO ol ton datsfyle
MdMmis] B d&BscOls HO ddBOIs Odzls dakd SHEOS BEEPs @ Stsls) dH ol Eipls
HjLddaW j ClsOdzlsd, EZHI dzy 0o 02¢d fHtosHI dydlsj dzdatslsls ©
d LO 9 9j)HOdgjIsts dzgO HBsi dzdedIlsj dzdzed W EkdzC ydd ¢ OL
OClkdoded ojh jfMlsa® o lsetsotstc dzBOdedd ,dzd jdzf ¢ ntsty Isijzts
W sl OkOddlsduded d Htekzed [10]. 1 wCtd d3jlsOdzded da
Mtej "z odtkmMd d Httkecd BJCtetststccOdzdL &3 [ 11] . R
Zdlsj cOkzteOsO L O OdisdeOSCIsj ted Odzded v , Is jifdzysds@dz ts €ZOB
BjilOdkddls] dOdsyOmlsdyd. sftstjH tjLEzdksOkdlk] sl
sftsB j dgs Mtcj Bl todegdIlsj, BsecOl HO Mj dqLftsdt o0l €Ol
MtejHMlsots Mi M ddzd BjL (ol ton dsfls dzO® its HaJdbw[fi§lOy d W
2O IsjLd dZOdsyOmlsdyd ofmj hj di J HtsMIsOli ydes H

[ dgj I dzOdetsls j ndesdzseddlsy ftoj HMIsOo dzv 9 Ols toj h j dad
ZO HjLddW j SydwisO. ltejL ftmdziHdedIlsy dgv" CtsdzCts H§
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COlkts jHAGO B jhOoOd @Y das® Of &gl da OO dz0 &0 dzts BOIs j
CEdj B0 HE 100 dOdsH)lkicd, C(sdsts fosWeweoOls O
pdMeCslsts M sldsh jddj f§dsh/ssjd  kdadSodddls] (
RO dzts BOIs j tod Odzd, S Olslsd yigj s dzdzte BY | diaPlsizis y @M dzts dzd M ls s ¢
Odzsdodtekzfmjdze jWjiCl BEZOEGBHOtjdzdj deO Isjrdedlsj [zc
[BdCdzso jdzgs sj Hj2MlsoOl 5 ©Bh djnOdedLi &5 Sm2Ist
M jweSofmdudedlsj ddzd € Of f)d Hsdeds A jdzlsE0wd| dalz@® Oa datizl i
qdzlsjctedlsjls d ddzmdedOl ddaW jShkdeOds ss. 1 vCd
o dekmdzOO tjfddSOoydy o ddjCldteOdd SdzjlsSd [ 21
COLEOBEISd LO kit s OlsOj HzoC IsaPatatds | i fasdti 44 lsQ dzle
fsMmisdcOdjlsts dz0 MOBEH,jLJdW jSsdwOhd fj ol 6o dzts
©O ddt jSydsL jdz Stdlstesdz d BjLSf Offdetsils LO LHEGOD .
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AdGEtth j7i30Is d ydets f tcj H G6VERo wddgW jABA A RS dzOdztsls j -
MejHMisoa O L O ftcoj Hslso tcOIswWledQ dzjl ddic ZMis dgls talistia daig@ OC GV
Odzc d slstfjtelgLodtelz W Oh jdzL &8 2 ( ACE2) twjivyjflsste d dL it
comissftod j BAAHG L oL jO] HEDIda] f taf € Sdzls Odzq dzd tc @R d tzO dzdfidts p «
BOIjtedOdzd BSEOI HO B dz®B o : ykkdils 4 dls jsdadz fg 1Ol
Hyld Sydw, (2) HO f sdiscdaqlh s mngs, 6 aftedsasO digjlsug o
9 0CMdded d O&) EBHEBRWLHEHOMdzsMIssO dzO L HOo dzdlsj to
ZO®L JteOdzd dzdyded ftiHfOLdd MeiHMmlsoa O ([ 1wu).

Coronavirus (COVID-19) Nanotechnology tolls
SARS-CoV-2 Inhibition
e S protein of viral infection
e E protein @
® RNA * & o
® M protein , ﬁ\) Virus detection
‘—

Cell receptor

AR N
‘@ Angiotensin-converting > <
L ® enzyme 2 (ACE2)

\’/ { Vaccines

Virus production Cell death
- @ e °
3
@::; ° ‘. A
o0/ -
\y ° . E Virus control
Cells contamination
P ¥
NP L
- \b G Nano-based Personal

Protective Equipment

Source:Campos et al. [5]

vsOBdZd YO 1 fsCOLo0O fkzBdzdClzoOded fteskzyes Odedw™
2O dzOdztsls | AfdesddrtsedivdzdLi® S Olts Hj L ddz¥ j S sOdzlsd .
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v OB dzd yIsOIs.dd d f Olsj dzls du GO dxdfLisd] tde@dsdz tc O Is ©
HjLddaW j CSIsOdzls( .
sdzOmMdW¥ d{uedmisy &30 dif Olsted yO
] sdzd o d ded dzts® O dz$ 5 1
dlsOlsdw 1 OdesW d dzd3 |} sdzdtsdzj Wddz ( POD)
1 Otedjo rRdztstedls ( Nq
1 OdzsSC s seddzdydj o HIBSMIH/ |
JduidstezCIs|r dzi Sstedud MSd L Oteyg

dZzO dzts YO fMils d

(CAC-717)

1 Ok Mis ez €

Kj dzk dzsL O

| Odz S & &Y

o dzd Wodjs MdH/ 6 6] B ©

1 Odzs Y OMms

vsdlsOdzdjo HIBECMIH

AGEEC Ok Od
ROdzsMistelz €

W d dzd3d

v dlsOdzd 4 o
oddzd € sdz

HdBS MdH

] &dzg 2 © dadzq
¢ skY dzj € fdi
O dzs YO fls d

(PCNs)

] Sdzg [C3F ted dzO 3 H t5)

sted B Isd zO B dzd § o
(PAMPTMA)

i

m
m

1 d ¢ j dadzd
dz0 dzts Y O fy Is g

rdodzvi ts

dtc] Bicts

) Ols j dzls g

1 5 dzd &5 6 dzq
O dzs Y Ofls d

CLliC4 j Hdztse Odzj dzls dzq
teOL dzd yded dzdff dHd

) sded  ( &dEjdzgdfas dzs 0 O
(PLGA) | fj dzyd Odzdzts

) sdzd § sq dzj dzORBd dz ( P
) sdzd H d Oczd dzn O dz€ d dz

) sdzd ( Ot GRapdi dz
HqOdS d ZOBsdzd j & R Oz

o Iz &2V s dzd 20 &z€ d dzy d € oz

1 d ¢ j dadzed
2O dzts Y Ofyls d

dtc] Bicts
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fdMmis g d3d 1 OkOH d 2

l ddzj dzO0 € dfmd dzd dzO
sdsOddjo JLGfEEYS
ROREUOMB A [ g dstsdzj dzed j S st OS s

dtc] Btots

dtc] Blots
yilsol telsdydzO Od3tsdzd |

42. [ jlsOdzdzd dzOdzts yOMisd yd

stcjBeslsts d djcsodlsj Modd &0l HI ZcO dht
HjLgdW jSkOdals. wjnodedv hdesS MjSlki o ks Bty
vt Bl dadls | dzO detf @izl Pda i G Bz dz  dz0O dzts GO Is to d O dz.
ROdsyOfisdyd fi dod BjL §sCttdlsd] EscOls HO (¢
[40]. Jdwkmdl) bkekzuds ©OLosde Ol twjL dflsj dasdzsl
sdLd MmdMmisj &3d dL ¢ dz® udlsj dzdzthytetf &dko erff L@ )i dzdgd o 1f B) sk
2O dBkzlksOoydw. uvhmksOdease jdets j, uj MtejBi tededlsj dzOdat
%O dz0o dzdL Odzj Ists dz® o ddtsded o SdzjlsC OO, kOSCO
qdzW j SIsdteOdedlsj SdzjlsCd. sObt ywjdeds dfgtegde | stejdb=iusdiH
BOdSd HisLd [55], dets sWR OO §slsj deyd Ocdzdz® Ists€ fy)
vl otcjd3jdeded s BjbBsH fLOotsdzZY o9 Ol MddasjL dz® Mmtej
Wstedkd, ©OL&jted d (sddHdmngjehdshls. LwSoddd sipo ¢
CeO2dz0 BdsYydHdO OSkdodtsMmls, Bdsdscdydd M HeO

Il dezydHdzdlsj Mot2Mmlseo® dz® Mmtejei tededlsj dzOdats
HsfMisOlsi ydzts, dets i tco sdzgOyOdzdzdlsjy tojL zdzsOIsd MO
GBSOl HO ddzidedicOlstj Ry dsd f s o &4zM g dzdets to
oLOd®BEH j2Misoadj M odkmddlsj Yol wh dsflsded B J dzls
oLOd®BEH j2Misoadj f] Odddets, € OteBsCMmdddsd, dhdHOL &

dtoj Bl todzdlsy dzOdesyOMmMisdyd o  tca®kz YlOd ,0tci®] itk
oCdz6 yas © Htejnd, ftcjotel L Cd, BOLdd&zO d dBOIsjtedO
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BdydHded OCIldodesfylsd MO tejL EzdzlsOls ls B O9 dgts, {f te
Odtsf csHEzGCIsd [ 6] . JiftejSd IssoO IstcW B at@OMHP fj
Oc¢ jdzlsd MY sodigtalgOlsdo dftacz ydH dzOIs© 0OCIsdo desfyls dzO Mt
cOL dzd yoe 0 tls oadtkmM Hts odtkm. [hj Toejyd, ¢
sMotsBBYHOOdedIsj MmtejBl todzed dOdesf tesHEZSC IS L O dMmd
IMdUuts® © odzdwj ol terlz Isjrdzdlsy odtkzydHded Mmots2 M
kjLd ftesHkClkd Mtejhk odkmd o tj Odkdd b fMsOdss
stcewB9® O HO BI HOIs o ded BBOI | dzdets tsyjdej dzd d ftetskzyj d

[MmMe jdz MmtcjBi toded Is O dzts yOme d YydAu N P szP Is digdf I jts
sBjh Ooa0Ohd eodtkzydHded Oc¢jdzssd. AuNPs M yj mdatse
fsCOLOO oadokzydHdO OCIsde desfyls Mtcj " & dBBsteB d dzded W
o d telz ded toj yd fIssted d o sfdzj HMIso d J ftol HiSIso
cosmisff d3dzd S d HtjHdLoadSCoOdzy dzO@ ddaWjSydw [ 34]
L dzOdzdlsj ~"dd3duyd mMSd ftoj Cktemsted, HJjL JdaW j € IsOdalsd
Joldded d hdesSt Hsfisi fdd o Isi tesoaME OISO dBtcj 3 C

ltejL Mmdzj Hdedlsy G tsH ddzd dL gddd dado dejGs i de@H Qg ¢
MOBSH jLddW § Sydteoh d fmJ fsol ton dztsfisd ftedHBB(
Hi dzetsmtesydzOIs© ff j tefnd Misj dzls detsfyls 22O odtekzfyd 9
s OBSHjLddW j CydteOh dlsy Mmi el tendesisd d dzOCIsd e d
fl Wi ,indzOsEOtdlay 9 ©2¢d o9 L Bsy detslslsO L O o dteizmds
CsdzlsORd dzd teOded fsoi temadesfisd. 1 JHddz HdL O2dz MO
sWistedij 20 M WlstsOSCIsdodzd d3j IsOdzded dzOdzts$ ted fyls O dzd
9dHdBOIO Mo jlsdzd dzO LdO . o dutglafiffdzOff tdodizQrlsigtsofr@dsyd | |
Culnzn4se6 (Cl zSs), BscOls HO OBMBBdttOls o9 dHJG
sCdMmdzdIsj dzd . U BsecOls HO JdqdzOSlsdedteO®Ils i nfl u
Odd dzs € d fj ded dzded ©MisOlsi yd, o] HMisOBY Mzt o( rd akls
liftwei¢d yi MO MmMddzdes o dtekzfMmtsydHdzad, ftcOC Isdydsts
ftedmi Msodjlsts &0 oadHd®BO Mo jlsdzd dzO, Ctsjlsts j L OH
jWiSkils dO0 MO®sy sydmlse Odzj .
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ANJcktcO 8 . Rdz¢ MisteOydw dzO L off tasiotiy 2@ M O H
MOBSHjLddW j SydteOh O Mj Yol tcndesMmls OCIsdo dtcOdzO

R L Is s Ywiadidret al. [64].
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1. 11 9 jHjdedd

ltesHI dzy O9 O Calsdas | t€ Gt duists fiis s @dz Pdzf sde® dzO0o d ez M d
COVID-1 9 { tc deoddzf{dg@dzdfijo j stseo j dz d3ON O Wit GzedP dafHs deizy J
fJtodsn dzOydlsj dzdzO dadeW j CydosL desfyls. 11 oL Slsts tcOL {f fe
BOM @elzd yd ddsO dBLBIVR , Ml L HOH ] dzOdzj ¥ OF O dzj sBm SH d d
dzy uJoz jL OB sdzv b Olgjj ISlisdzls OlIs dzO Ists9 O dgdese 5 dL Mdzj H
ZOPW jCEEEgdzd tSHABHWMJ Is (3Gl chezg yjLd@f j -Cak®@ SARS
Isdzd B3 BOY 2@ % dz0 t6j OCydw ) 9B DisQAHAART @R jtod {f Is
Bsd3j dzls O M dL § t5dzedsO® S Dnlsiss] Isjj Hisffdlf mldaCofEgs ©d v o iz
ssLd ftosyjm B Oz istsjdlzidg dofif& jod®) ,ts B [z dfjj de Mdz@zOEAC O
{Mojdz stso O, ONFHEUTY JadiBEOIs MO H 6 k] UzB I jo @dad
toj L Zdzls Ols dfs,Is ] sREOjL detd POis ] miafl je@fsdafs @ I@&zd MC s o d tokz f dat
ZOIstso Otco Odzj . , toDdz jciOB ds® e Paixztf s dzL 8 © dzj -2 ez® i ted
Bj IssHd ddidg@izjpLHSCz qaPlsyjj dixigty . 1 toj L § sMdzij Hdzd s @6 s
Bese s tsfdlsd LO fesdLotsHmMIsos dzO tcOL dzg yfipd yg dzts i
Hilbjd@dw dtckzeid d BOSCIjtedd o Cdzddedyded ftesed [ 2

10 HO fMmj Mfwdedd fmi M Mmihjmseks OMdlsy d
LHtGOO jIsts dzO ytseo j O | dE@HEBde@uid dgtsL @ L # ¢ Gze dz® fgs ¢ t
CtesdzOB sz Mdds €MDz | OdesyOMmMisd yfisgets § by © @
ftoddtsy jdedj d L deCGsuddelsd) daelad Wl deYfdsdedtcOls ¢ Ot
HgOG detsisd ydtcOdzj dz@ dofipfidihfirdst oftwdd dpeRipyfEflp'S dfd v s ©  dzO
CoV 2 ®&BscOls HO BzGIKA] ddzdds=i @ffpsigdyd, o306 dzd Is dzd
(G).} ted dzO G Bis dzfy § HOB @Bzl J EOZS e d yded § SHABHJ. 7
i MO DIs] BjIsts, dpjtsBrtsHdBS LO HYOGddasiylp GBS dJu |
Emstcs?2 Misea ©, Ctdlt daPid QR pHtisds Gn QidgisgH dd@ay detsjfifiids O
d RZOcOLdded. [ JjlstsHd, B OL ¢fit@0 daddlstfz® diaflz® @O GEOMAs d y diz
¢ s dzls O3] ipddfactifififds 8 d sls § Oydj dzls, ol tcndesmls d o

2. vl otc] BYRGzEH d L O HSARSCEWVR] W dzO
stsdzo j dzayd s dzOdzdzd d3j Is s H dCoV-20 fip® ¢ ticts dsdpdizidaOr@ed® A R

©j OCydw M B8Ol dz0-P GR)O,dzM E tsdsPy thisteca@Om v  ( CT)
jCoj dafsE®dzjiindzj Ho Oh &5 1 5C sdzj ded jad € NG .q iz Is j2 6

111



HdOc dztsfylsd ydzed Isj o dzd S d -19190 sRRERs dcp O D . COIVH dad v
ftesyd M dz0 ® Guiciz@sf®ls UB Mg d ) dedk GRESBR BHERLOCK RT-
LAMP,EL | SA d & jo5k dz@t © P istis 1 dztfinlsis@® Mo j H Ol HE  d3
otej B Ists L O HJKY I RFEMCREZO] offuiafe@afist]f djORj Clsde j dz
B ssHts®dzO d tolz Mdz@6].H j Isj SydW

AdC O dzo j dzy d 5 dzO dzdzd  Bj IstsH o, dLf s@V-.0dd L C
(A)) sdzd d3j 6 OL d&zO o j ted 3 dzOte @l§ @O Y i & O - SRS fjsiTE Os B
C s st dzj o3 dzls BlesdEABY ks 6 dz0 KBEBEE 8O G dz0 dzd L

el

l CHHMKa Ha I'PbAEH Kol

)

l M3oampane Ha PHK

)
P&, %fflt‘i}

l HMoayuaBane Ha k/THK C_J_!

AR TR ]
l AMupuRanns 6 ) L Q
JHK moammepasa 5 >
DIyopecnenTHO l ‘ bt
i "

Ipaiimep’ oarpuio

apod HHAHBH]

M c
- e W o ae ™
LE2 ¢ Ez

l IIpoda Hopmaien 651 Bsi1 1po6 Ba HE(eKTAPAH

Dayopecn
I
-

-

o

-

-

58
1R

N °

M -

op:
I
o°
| P

R L Is ts Y@t et al[9].

21. 1 dddjcOL &zO o jtedy kO toj OCydw fy (BTl d BO
PCR)
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Bd dzd B3O dzded ¢ tsdzd yd Mise © o dtelz iy Wiz € g dagels Y dzji delztz® & j %
My drLoel teho O jW-PCRJ o Hats dz@ @ iplafj ROt 1o figls O dzH Otels L O
slsCtcdo Odzi-Colz®@ 8 AR Ftvasysls o §tcdedls Ols j dzdkd vdf s &§ &5 O.
ftetslz yd@dzgit § tf dess @dzdsls fj ez d3, tsaifgf "dj fyle ofREBCOIdZ) drAC
PCRB OL d tc OdzO.[ Hejzls | Ry dfisdzL 8 © MO Mmistswilsj dzdzets oL j Isd
JHdzEp ddzo OL d o dzO0 d fddjeHzdeyizdzflipS) o fMadiHjEle irtdzO dis® o Odzj
PCR. 1 tod IstisBLtgfO Icglp@slast Is tc O dafint€ jtcad thi lg"@Ar @) qaffs" jtedztisds o
[1s, SOt CYMPtdfLon@zj Hso Ols | dzdetyfdd 2 (s to dzbf § ozjj tsti ok
Csd3f dzj d3j dzls OtEdRQ)s. 1 1 g dzj Hytepbde®tstc j iy dzls dats BOGtd
Wazz tstej My g dzls dzigf j ByjddedLy@azO  ff s s Hseifils | dzdetsfipldzj v W o
OB dZdW S OYydqwilsoO d2© 711 s o I jcQWizdidists tog] thiydgjdzls | dz
ddzy Sstedud MB Y Milsgiabdf i GO O UV & & fzBbpgzp 1 50 Ols § dzdk
O &3 dzd W fsWUdaq 1A% 22]dzO

s tsdzo j dz\y d 5 dzCREBzPlEzO dzdRiTdiz yo Ols j Hdetsj IsOff dzgd  d dz
f sHAtSHJles | IsOf dzd Isjd L g deifsa@O jftclzo jIsC &, O0C s Hi to
Csi3tf sdzj dzls d Is Js GsLc@ dzE € @ I 3@ d v IsOC O. 19 Iz jL 0 {f QlzgYlsde !
ftosy jBQE®] Ho Ols Ou st ¢ zfpd 8 PH f ® dzd ocpLfiAlS O dW¥ L O
tcOBls@® " sfteCOSL §1 BRsEH HO BijdgPO ME B @ ug Miso j
st toj H O dzdupatffif Ot dJLAsHd KOs ted Odzd .
fMisOdzH Otelsdzd W Is 3j IstsH -QoB2 tsjs € jieH| det©jddg O lzld VSIA RifStsH - S H
Bi toL, LdE@MED® ddddizddteodz dzO0 { tct®s dAdHO dzd dzO d3
ZOROZY 90 cEtejhCdlsjy ftod fdf jlsdtcOdsj [ 9, 43].

[ J 15 Cdigidstds@® OL d tc GRIKBR ,dz0M i RMTs | o i -tsls ©diap0 ) dédefdz
jLEdzlsOId, Ctjlts BEYY Jd gHEHshO et lddgn)  fd@Dy ddgddals d Is J
dzd f tcOo d dzdzts B StcObb JJdzf Wdff H® WOBSBEMISOIS] yYydes 9 Iste
16] . [ Mmdesoe dzd WTsP QfRe 5jB dazjds SO0 1RO dzd ) CORzOWia] L figfldcoCOfily
i Mistswdi@ j dedpls ] .peEE® Jftoj yc o |j ddmMC OO ylkze Mmise
Ctcl aded ftosBd fStcOHd BORSdBE]. Stdzdyj Mlses O o dtlzfr

225 5@ v Isi dzO ISEBSCtcOW dw

[toze 3j oitgHs j L IO tOdzj d MtcOowdzj -1fP fj L OBt
Cohfv“lsi 6dzOl0O koBscwOW Y d® dwi ndedw Cwsh. )
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dLtsBOY jdzdd dzO Gt Hdedw Ctsh 20O f Oydy dzZlsO ¢ sH
HisC dzOmdiySedotsB d YyO2 dzd R Otc QU ldsjB ttadOfy IdfiE d ¢ oAl s 1 to dzO
StsRBSctcOW dw sy j LHGEs Of ) o WiRGHIODIs uvdd@  ydzets dzOB dzt H
~nO0OCIsjtedmMisdSd ftod MSC OdzdteOdzj dz09 cdfnp|dedjvdzdivs h
dzO te § udpjdfdic FAL WsQfdgRisfisls s AiMGG Q)izts SMtse j dzts HiaSEAtsjjto o W j |
ZzseBtso j, SCodmMtdazdHOydd (fsedh Oo0Odzgj dzO dzj ftesL to
fsCtedo Odzj dz0 { ts Hifdig 51" ddds Jlspofafy m(EGGO ) J delstc O dzts B Iz ¢
d ddzlsj cdztsB z zOtcdzts Mmj flsOdzdes EHjBJjdZVW O Odzj) d dz
tcOL HJj @] Ifdedgts B detsfyls ditioj s © A @HBR@zjo tcOdzdzd Isj |
d dz% Jj 926, 40].

CT ke fMmlise dls jodddgesifists A tgjd Oy d J dzP@R @697%s dzts )  Is
o wOL dzd yded  tedzdziy® @ daff & M) f © s deialplécd M e Ols tstcdzd iy
(S sdkzs 50 %) .Mivdpiiic ariz€ OIsC Olsts H d Oc dbdgis® 53 dz d dz
fMzz yod. vdkteOLokzCi ks &30 dBksets ddmSo Mmfjydw
L OB sdzW 9 Odigtiiz®, f By d jztzls G OFO frivdfi juaiEEsTdse Gts ) @ Mis o d Is
stsL d fgj ssmjdveO® dO Ctsdks 75%. Jiftwejstd ks O,
zOB dzs Hjded ] 2O dzOftcj Ho Odzi i WaPd Ve OO&S g @dzfnls i ¢
ddzls j eiflsdyd OdzdzO B j dzsHtetsB dz@ BEdZj s [ 26] .

2.3.SHERLOCK

| HBfi ddj QR SILE RITI Isj C ydCh/@ dg® SR 3 OB s j
Hieked IsjodedSd. sSaiad s, SHERLPEKEZY ©OL ©Oelsj dz &
[ 45]H jASL@ Iz @dzjs W tc O ¢ dsiCawkd Shifa®y S deRBIOOYA| WS s W / ¢ |
[Mdzso dzd v Is BHERZGK if O dzPlc O dzO & s RIS 6 O Isif B Odzjf s O dzts  d
CRI SPR. ufLd dsijHlis o BEHNG < 060 RhizEBEsH GdgEnls |
MY J¥ufdu dedzfm s o Iz d3J detf § @ 19y j| dzid g dB@ | dgOrflabe j dzOtsls G j dzts BC
@O SERL. 10 HO fj Mo jHshadO s dad fi& s dSo tatktsijds
tei M JcOlststeded o ol 3@y ¢f 3y deteifaffpisNisojO ML BfiPl. € 0 § dzyd d

2.4.RT-LAMP

{fsd Bdd YlgPldasH L O HJIsJ CydwAMPs OL dfeg®di2rfds20 R
ke fmise dlsj dzdets yls RTP AR QR disustitfdzda Qi 6 © as@ dsff s ( W d @
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tcjLizdzsOl d0 Isse 0O IssLd fttsydm BsYJ HO MmyJ d
¢ 5o ts dz@iadq te O sdizv b O daitf of £ OYCAR] lsdgls © 129 s jiffrj SlodO dj9 .

ANd G R2ie@Oo dzj dzd j dzO0 OB SlsA™ dFReGRIT Odz@deffL RTY tod Mt

mMdzz yOod ( Od3BzdzOlsstedzd § Oyd J dzlAMP P @GOBRfdE] yidzs s df Ofyts] J dzl
sls PR O dzO dfcte B B 119t O dzf ff @ftddsq tifls ©O2 dz0 s j BY j © O Iz t
e Amb6ynaTtopHu O/1HU
‘@ o nayueHTu dLUUE
] }
{ HenocpeacrseHo B3emaHe Ha Mbp/aieHa @ e
* npo6a UnM CNIOHKA ) -
f_?) S mins ) !
<L UanpaujaHe 8 nabopatopusa @ 5700kt <
@ 30 mins De3nHdekuma Ha npobata @ 9:40 am
@ L. ExkcTpakuma Ha PHK @ £0:90 am ¢
i l
@ 15 mins lMoparoTtoBKa Ha peareHTU u @ 11:10 am
pobasaHe Ha npobara :
|
3 _'_'l_'{\_if’_ 5 :'_'!i_l'_i’_f ] T TLAMP T [ RTPCR
O 30 mins 20 nn.n___-_________-___ n--C-y;(_n-p-a)-(-M-n-M """ :(OS 30 mins O 120 mins
. Camo TeyHmn ,: TeyHocT !
1 peareHTu - Tpaucnoptupanmunm |
1 TpaHcnopTupaHu unm : CbXpaHABaHU Ha H
| cbXpaHasaHu npu -20°C :: craifHa Temnepatypa :
2 yaca @ ~4 vaca = _LR CoNaes axsce 1 112402"“ 13:40pm
o =
Bpeme 3a U3nNb/IHEHUE Bpeme 3a nony4vyaBaHe Ha pesyntarta

R L Is ts yJilagset al. [13].

GuptaetalsB 5B M 09 Ols dzgOfMlsswh dilsj IsjrdedSd -LO HJjls§
CoV-2 o1 & 9nde. 3

AdCkIO] RddSd, dL§ sdL o OstEdy @i e ldgij S tz0dk® i dz
¢ 15 to 5 dzO o SARECYV-2).

tindzdC0O LO HiljltBYyjHELO I bazdydlsj dzdzd uJ te
CoV-2
CT dz© Gtel Hjdz St tel HdedW Csh da( T 14 ddeojoe d o
f SHdzs) jede dztiz® j dzts T 1tedfsCtcdo Odzj
ftsH tOL dduy d | ¢ f dzj @ Q3sdzd v .
14 kBJjHdIs]j dzdaC
HdOG dzesmisd yd
SARSCoV-2
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RT-PCR OB dzdW dS Oyqw ( 1 1 O S s C s
GJj dzsdzdzO t 1 s ftctsB O
1 1 zOlfs@dzH Otels
RT-LAMP bR dzdW¥W S Oydw 1 tjdalsOBddzj dz
fO2 &j teded MdMls T 10 tL (13 dg
Isd Bf j 6OEZO BO &€ )
T 1iBratHdBd
Isj to i3S B dzts € q
B Odz¥ o B3PERs
Of OOzt O
U e OdzM € te d-43Y) ¢ o detiz€ ¢ d3f dzd W d ¢ Cnfdivy Jdié T 1esHkydteo
O®RYf dzdW d S Oydw ZyoOflsi ¢ tls t1s/ OB dzd ¢ s dz
1 171 L0 Sddaj Isc
T 1 Odgdetsy O O 1 (
fi 553 ® Bd dk
SHERLOCKB OL dtcOdz dz RL WL ®0Odzj dzO 6 T (olsddz
0O dz0 dzd L fnd Cojdydy ftod T Jlejkj] LO 6B
SARSCoV-2 mydud f esB-dls yof
oBHJN O t18 MJCe T 1wBRO Mmdsy &zO
[ jlsOcjdetscsdets fMj Suj Coj dayd tsdzdats 1 JdtejHjdzw fls
ORf dzdW S Oydw BzlsoOoydw -@apw-2 ¢
ELISA O dzls d o d to Iz ) dzf 0] T 10 oL
Mol L o Ols CJ d3 o 1 vjfmle Odsgj dzO
OHfMtsteB d te O©dzeqd
fsol toh detslsls O  da
RL dz Yo OSigts e jCs
wzz ste d dzd Is fg d | ga@ed:
olststed ydzs Odzalsd sV
[ O jtcOdzj dz f c5lss1] tetsB Ol O ftcj B T 1 teL-30 16&d dzlz ks
ddsBddzdL JtcOdz o ¢ 1T | Odz €, fBHOC
1ted  dzOdzd yd j-Covd 1 tjdsoBddzj dz
OdzZsd g zPtsW oW o O T dzj 5B R SE

R L Is s YGBE et al[9].

sy dz f4temt

3.1 Odes B30OIs j s d O dzq

1 OMmlis tsdg dsvts H

LSARSICGMS2j € yd v dzO

LO HjlsjfEydddzitgos WPV I D Isj flso Odzj
Cdfmj &zddz0 ytejL Yodzdd3jtcOL dzO o ] tody dzRT-RER)OC yd W
11 fejCdP@R RIT dLicd 90 hdusCa L Ol tsda @ dafh] de
dv CsdzC 5 ff totsR9UBHIRO [ 3, 14,

a. AOdh dedsticd yOls j dzdad toj L kdzls Ols g

b. [ Isdej B8O RBdesc s o tcj d3d
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. RT-PCRdzj § MY sMmise j dO imd@BY is fs 3827 Islsfftedny S @ssts] |
dzj 5B 5 WHefdES ) KSARSLCOVER® M) Bt Odzflsj § tess

d 4 ZOBO OdOddldukO ykefise dls  ddasfls

O

e. vtekzH ) a3l €

-

1 HicOQo dzgd Is § YJ dzls teHsfig i ok Mdzts o f dze ted@¥ &30 Is OH J
ddW tcOMlstczC sztc®, CWlsts HO ftjdj CEtdzj iz ¢

RS |

= (o]

1 0dzdudj IsSRCREOS R j d to]j Ocjdalsd daj sy HC
Isi oy daj

1 Offstswh OO MdlkzOoydwy dL dm< o @] lcjod R EGliste O fipp
Bi toL d, toj dzlsOBddzdzd d dzjfmded L O t0OBBISO. 1 O i
stcOH d yd tsdzdzd Is § i3 ssH(d, d dzj sBrsHddB § BSHESBtGJ
Udndesdzse dydedlsy  tej M j dzdats (30 I @i dteA HzQ) e ize] wia2d
ol L digsyius@ BtsteBO M odtkzmMO [ 10, 32].

3luots2 Mo O d&zO d&zOdsBO jted Odzd Is §

Vdzd S Oczdzdlsj] R OwLOCIjtdmisdSd dz0 dOdsyomisdy
MfcOowdzgjlsts M §OdeHj BGWISO d fdsj S yOo Odzjlsts O B
Wsdzd ydlsj deded Mo s2Mmlse © COLE:

T30 dzi ¢ tcOL d3] to
fcOL Ise tsited dzgts M Is

Td3iz dzls d W &z dz$ y;d s dzO dzdzts  Is

Tol L d3tsy daifn lsdz@ififts 3 9 @O dz©1 g dz
ftej OcdtweOn d; dzO Mmlisd d3lz dz
fesdzw B3O f§ tsoi tgrn detsfls dzO ff dztsh
1f so torn desMisdz@ OHOY Isd o detsfls

] seOHd Isoa® Isj Mj dLitdkLeaOl hdustts L O {t
OOz Isd ydz® ~dBIJ¥OQIsh Y @@ ¥ d & ipjddaisyjteddsy dzts ¢ d d
dz0 dzts d3j Hs UB[EADIS O W dzj 2GR dolisi R tOtefiplsdis, P Slsyal@dzm W j to dzO
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o 5 sEOPed OL H ta@o W 620 dEOIkHdlg Od tc ¢ d 2 dzd , BdmMeC sMmist
J Csdzse d yded ¢ teddztsy j dzd W o B Oudafs yiotindsdfsprdsded Y s H IS ldets
fsodh jd&zO0 fesdLotHdlj ddshls M i) L dOydlj ddzd {§jt
s j 7 dzd Se06 dzé yiftsjj disdisdrgzs© s te s dzd € O. , lsjdzj i 59 Ols § @dzts 5 ¢ t
fslsj dzydoOdz L O fYtsHEBSBKGY 9 Odzy dzO COYJ b iz [ ts 4O
teOL § tots fr) lsudayid) teigddfHdedz j ¢ Yy Odzs yOMis d yd IO Od &P ks dzis f bz
9 dOdesdzj Istetso d W RJrOffcOL tH8p3Q[3E].,n m =10

A C R OdZO dz20 dzOdzsyOfmisdydlsj f dvStsd §ted dsj

JlekaperBoto [lumuecr AHK SARS-CoV 2
PemaecuBup  Genrnk

Slobaka
EykapHoTHH KJIeTKH ﬂ

- >
S8 i
O V%)
e B
y B >

10! 1 10 102 103 104 105 106 107 108

Y Hanomerpu

Hanouacruuu  (1-200 nm)

IIpumepu 3a HanoyacTuuu (NPs)

Junuaan NPs  3aarun NPs  Iomumepun NPs — @yiepenn

R L Is ts yAtadethamid et al[1].

ldmsCtsists Mmi slsdatsh j dad j ftsol ordetsfils C1 &3 BB
OHMBE gPHgstso dIsdi o difij €As@lis@ f s N B Hatpdntisdzw 9 Ols  j W j € L
oLOdBsHi2Msed] M OdzOdzd lsls[js j d dDIs Y deLsdsA2dsNEM 5 df frcg d
M smtse dzsMis d ,0 dC of jsSlsits: sHG M fftc @ O-Mib § tlz§ dgp rdag s  HzPR dz
LOHjIs]j C ug®w o dtqboigafs.yOmisdydlsi d ftfize ndz@Oc Plso i ton datsfr
WEdeS yduosdzOdzdL Oydvw, SCStjlts ftej Hf sdzOec O, yj iBdatsy §
Yte L C o Gdzf dzls dzj € o Dtddj dAsdlzo @ & fdzdzd Is § dzdzts f SHSB |
Mjdzj CIsdo desmisls© d HIgOKFCdaypweH tofftd jddgigjlsdiz] jL, © dzO dzts &3O Is
HO M dL f sdte Qjs@ ofj RAE Odzi dzO H,j IsG € jslsfts Otas A3 O di)
Hjlsj ¢ lofGe Gpdjc dzOdzd! &) d3@ethnie s iz )
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32s O jetsted d dzOdzts BOIs § ted O dzd

#) LHOHJ dd MO 0oL dzd wdeds j Q@ dfftsteiOhtpdy jteH"OedtdzjL OdzO
¢ OKNE:

T §ilbOdzdd  dzQ dasO Qdyfleisfiafeds dzd  dz0O déw UND§) dirfeyids | t6 dzd
dz0 dzts | O(dsNPs)

T10dsyomnisdyd tlis, daBdf ltc@diis] dzizdesigdE Ol d ¥ d dzj L J dz
ts ¢ fr)(esOs NPs)

1 1i ¢dzj etsH ded dzO dzs BOIs j tafl Qi de@D, daCE iy ikl dzgzizd O
(C60), 01 € dzj t6t5H dfefls UL UD do | ¢ dzj t6 s Histif  EQIEDSYZERD
(2O f tc FARIOKQ), dztc OW | dzts (COXIRBM @20 ted B3 §; ctcOW dIs

1 s 9 Odzlstso KTsAESKT dCdTeKT, 01 ¢ dzj KB H dzd

11 6t) Misd G&E HOEOA(dE Q dgOUDFs), S 5o Odzj dzls dzd tstec Od
6 O BEEFs)

T 1 odzd 3j tfJ Mise | dad(dz@ fs wzdragfjldmsdn) O dalz Xizds L @ d dzls § Is d W dzd
(d20fted d3j o ftsdzdlsds? jd, §ddfdetsd

T 7 dy dH detf yQEOSENES): sted ¢ dzd yB®fdlsdpd 6 g dzdbdzdi d
o sl yd

ANd G Btath j 30, S OLoOMNO te®L dadjusigdS udievd oBji@ejdy tcL@@zdeCs de@
dzO dzts B3O Is (pra dArdzds. 2y KTas d2dO 6 dzd Is dzd  dzO dzts Qi MG dlsdf I JixddAsfipo | to
Mol oL 8 Ols MVjIytdd Jdg@asdod fj D SE RO BOcdzdIsj dz ¥ dzz ste§
vs2 BdoO BOcdzdlsdes L tsdzdteOdz d HJ Isi(6)is @ dz®zO | ®ged sy dzig
dLyftsdzL 8 Ols L O € e\Mzyd dafstsH] teediEye oy C@EDzdAYdiissls sL d  dz0y d d
Md [ dzjufijds"jolBlgdcy PCRMtsB 6 Ols dzO@ IstcOdzMCtsdf ydwv ¢ tcd dzOdzd y
fsHsBteW e O jWJiClkdodzsmislsO dzO { 5dzd d3j miOa ifdOdsdls jo di dets|fry Iski
ZO IstsL d (d)dfj jskstsH LO HJBV BWdWtc@aR dzO0 oL OddtsH j 2 Mlise
C s 3l dzj oBj dzls O todzCafnRPNG tedEzCC f so | to AGNA s BB o @O o L Od iBtsH j 2
osHd HIB tc@gNRddpsdiziz yd@® Odzj dzO 1 daklkz dgop dzjsy y jOdgusdud d de@ dz
HdMYf jteccedtecOded Ag NP, Htstfi dzdzdlsj dedzets t6OL Stedo O d ftedf
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() Cuus aryopecuennus

AHTH- PLI: 420 nm
A KOPOHABHPYCHH
v v AHTHTeIa MarunTHo
>—@_< % pasieasine
oponaBupyc
_—
A E Doy, T

Zr QD: IlupkoHHeBa KBAHTOBA TOYKA Hetexnns Ha ¢ayopecuenuusita Ha Hano

https://pubs.acs.org/doi/10.1021/ marHuTHHS QuryopecnenTeH COV komniekc
acs.bioconjchem.0c002872fig=fig1&rbr=par

(b) (c) Excrpakunsi ua PHK  O6parna Hano-PCR JIHK E7TexTpodopesa

3 ! TPAHCKpHIIHs aMnaH@uKanus
PHK U 0 (moammepasa + NP)
Hanoxanaun %

)
Q@ KoponaBupycen
Konuenrpupane (pparment
‘ 1a COV IIpoda ¢ KopoHaBHpYC

Hano-PCR: IToxo6peHa 4yBCTBHTEIHOCT

(na3ma/ KJIeTKH) (6e3 Kpoc KOHTAMHHAIHS € APYTH BHPYCH)
(d) IIpn Hasmune Ha COV: e/IeKTPOCTATHIHO Hpu aunca Ha COV: eJIeKTPOCTATHYHO NPHBJINYaHe/

0TO/IbCKBaHe/ KbJITO ouBeTsiBaHe P ouBeTrsiBaHe
® e < o ®© KosopumeTpuuHO

© ® ® © | Aetextmpane ma cov b(aA@
Ag NP Ag NP 0a3HpaHO HA KbJTO Q(1)

OIBeTeH Hearpernpad Ag NP
© ® e Q] © © JIHK-koponasupyc NP g

© © ®© ® © © KOMILIeKC @VGQ

AN acpePNA conna . Kommaementapna THK (ot kopomaBupyc) /"y Hexommiementapna JTHK

R L Is s yAdptidhdery E[5].

ANdGeciBg@®L dzd ydzd dzOdztsyOMmisd yd

£ e ™
‘ . (" \‘ @ '\ "
}\,v_\ - ’l‘//" J)

Maruutau Toaumepun  KBaHTOBM  3jarum NP or JIiunosoun Muuean  Hanoresose
NP NP TOYKH NP rpageHoB
OKCHJL

R L Is 5 ySiagitet al[20].

| Odzs 3O j e Ocdzdls | B¢ QKO He@® L Bdzdifu@EDVIREIgd=idzL o O dzd

Rasmi et all tBtsBh09aOls WkdSyddlsy d thdseo dzOIs C
fwmsdzz (Ade. 7) [30].
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A G @ 5B N | dad

%O tetsdv 5O @OVIDAD.dzts BOIs § to d O dzd |

1 Odzs 30O Is , ANz dzC ydw [ Mdzts 9 dzO
ftcd COV
19
[ JOdzd RdZHEZYydteO MistekzC skztedzd etgdgjic § tcj o 4 da
dzO dzts Y O fr dzj ZlstcOdzdL de®2¢d oadtekzmO Hd OG dzts
| i Ui
I sHdWdydteOdzd (Mol teL Oded M o J Ud deg
BJdzlsi yd) d ddalsj ctedtcelddd (s Cn
Codztsted Bj Sted ydz® HjljSydw) .
JdfdH ddzzy d SOt dil1s 90SMdde® ¢ O Yt o] dg
dz0 dzts Y O fr 0 dOMwdzgj d2O dt1s o C.dzjsC OO
ltejHfOLOO dit1s. Bls ttOL GO H
| Ocded Is stsEOts Bi H] CBde cdtcOdzO i i) HJOG dats
dz0 dzts Y O fr Hd Isd S Gowlstfdit) dsj dels Oteded IsOtea j k
SARSCoV.
soOdastso ¢ RA&ZAdBJ©LO Mol By dzBizjag " 2@) §j o dtlzfd
Cotesd@o dielzmMO M CdzjlsSdlsj ets ddzOSIsdoe
) HiSloEO" o O O®BYH s oydw & 59°3 %
HJd Oc dzts
RUZC Btef stedteOdzO o MJ daL fizte) dzls gz dzj wj dzd
BOGteddks L O HjLPSYydwy dO COV
ljJdzjtedtcO Odesdo dtelzmded twWOHJS
e j Is dzd dz0O.
17 ¢ dzj & R&ZOC o0 oadtkmM® d ddzmded odelmd
BOL tcO Cdzj sy todj Bdzdyd qddz0CIsd o
20 dzts Y Ofr I o0 ddfsjctoqeOd o HqOcdsigs | o9 °d %
S . HJd Oc dzts
HilsiSydw, imsBjdts L O ykefls
L dzi uJj dz
Hilsj Cydw. Jud ded
1 Odets dzj € 4ol tcLo Ol Mj Ci &3 adilzmded toj dzj uJ dzd
| sl o ek Mdzsls s dzOo dzd L Odzj
1 OdetsL d RAS St stedtcOdz 8 fj dzL sted L O Hd OG datsfi

%O CONM9I Do dickfd.
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[SLBLTS 1 vOejlsdwO, Mmei teLo® d §woHisd dzj uj dzd
CtetsdzOo ez fmd .

1 R&ZAdBqELO g iA&OyGY, Ctjlt
dzj uj dzd j st5-1820 COVI D

R L Is ts yREasTi et al[30].

3.2.1) dzO Is\E®s[(Au NPs)

1 2O dzdlsj dzOdesyOMmisdyd (AuNP) fj dLitdL o0
slsCtedo Odzj -Cak@ FAROH] Isjodzdlsj L OB j dzj ¥ dis j dzded
fsodhjdd CojWduydjdasd dz©@ JSMmbsddeSydwy d ] 6z
f zOL Bsdzj dz tej L ts dzO dzfife @ LLABAPeRets dztf sEls By O @) M § s
Jaff dzj o) G 5. ] dp® lsSCtedo Odzj EDV-Ddsld s Ol G j d dzq
MO ftejHdsyjdd OdOzdLd d&O BOL OISO dZO AuNP d Wd

1 &ZOIsdzd Isj dzOdetsyOMmls d ydy J( fiflsutN Pd) L fieOdzLj oH @z ldsjls  daE
LO BIi oL O HJOCG detsfls Sy, MOzQfls di@lD o dPO detOy Gifjlds j € y d
rM*sHp1l s) dO IsOwG ] kdmjdes sed sty . JHEzEpy &)X Y deg@zd 1 1 |
JHdSe jtedy dZ2O t1s5 BBy HO o9LOddBsHj2Msea O M ydlist
[ SsBOoWdgjIss dzgO@O Mtsdz €1 a3 tOL Iso st O dBEP, §He® d3fj) Hz@ B
lted@e O fhgisfifls Ctsdstedd3j Isted yd dz - d B B §f & @B dzissdzi dz O
f sz j§ieq | s dz@o0VSABSBL J OdzOaliLtepits §@d 4, 3 nN
Bddzzlsd, BjL HO | dzgj sBatSHd®BS ddtO0Cet EMmMistes?2 Mls

) SHAfe] S22kt M) fosdjd' ysjlko

[ ke OdOdzdL ftojHBMISOaWw d&iIlstsH L O -29BLikA O dzdzts
dzj 5B n tSH dsdsts fififsdstDy dzd daipts jo & e weBalpd@s d 34 Bted YdzO H s
fclich A NRG, (iRl Wi ydtcOdzed Odzlsd mj d8Qs)ts dzd ¢ 5
vduEisHdW dydtcOedlpi AUNP M dzj Clsef § der ) OhplddaCE jdl4etO
s OtcGlg @ 2B f sfdzj Hise Ols j eZdat2m Is o tela©Od3| fizk B S tc Bzdzts s
f zOL ks dzj dz toj L b dxBEAN] B i @dpCzmddis AdPdr OH 10 fdegdfdzlzIs d
Hilsd Sydsdeds® DdcAQRBJ W@/ ¢L [ 23, 30].
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ANJGCLIOR j BO 20 MjdzjSkdodz® HjlsjCyd@oV-dy (dajo,) tStei
S st Hlds of OB sHY " 5 wap AMNB.d e Odzd ASO

l

Arperupanu 3 . Ariomepupamm AS()-capQ/ﬂ;“:';“a Bupycna PHK
\

\ N v
AuNPs \ AuNPs \ AuNPs

S

CelIeKTHBHA JICTCKIHA € RNaseH S min
HEBBOPBKECHO OKO 32

5 min HHKYOALHS HHKYOauus
nojoxuteans COVID-19 ' np 65°C '
caydyan

Ipeunnuranus

R L Is s yMeifr§ et al [23].

{ OL OBl gdz ijejsMSyEDdY -H® GOYI DJdise dddL d
B dzlsi yd ol tcrlz f tsoi ton dats fiffols Qs Ldp@D NAdU  tffrys wdf ffstidgish HedoH iz
W dzb stej My j dZSSARSCOV-E B j dzisd S Blstoj f s Btraptandycas avidinii
q BB d dsf Audi@0 L o Oh st i SHaf dabatiCten 2 AuNP. uj
Csdf dzj S oL OddksHj2Mso Ols ) Odidsdlw dzslts, Ct5jlst
[25, 30].

1dddzoa OL do jdz ftsSHR BH

ltoj Hdzsy J dz §J dzd d dzo OL d @z dzC OMBH BofstHy s dd aH@ hls j oLy
91 L HEUINPE[OL dtcOdze mjjddeLtstdcids s Omidzifflgted Au NP, ff tod S
st Oded yded ddcOdzid d Wddzds s dzj Stec Oded Pz dzO d
jdzjStedyjMCO fososHdismis. wdjHss Olsj dzdets, § 56
i § Hddzj dedw (] [ &H) risls tdacHOfd2dCudded™ Is W d dzds toj O d 6O
fsHizo Odzj ddzd Mo do Odzj dzO' ddf) 1§ telai Q dzdeqfdag i S Wodsd2d3 {f de t
v dzj Hiso POisig daflzs dzj d dzo OL do j dz M dzL st Iy 4  slsj dzy(d
Mm¢ e d dzd dz¢ -#2d30,3A.V | D

] SHArGHZjf Stesrd B ydzO s~ dBtedHdL Oydw
[ sCtcdls BOAG®WBO®d jdzj SktesanddBydd ~dBtedHdL Oy
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Gjdgj dz Mmj daL ST, i Msswh Mmj b bdsdzdeOdd 1 s

9l ddzj otsH j da wjscdgHOEstEDB k5 d H da dfteldd dzd disf BOcZOIs 1dz0 .

[ dzj € Is to ts Syl u jfivie U s ) 1o Oo tzd frzjebsletesH, i fMisOo j dz s

s BtetsdzOo d sz dgligg @ Fyod ittefb®P-j dzj S s& s s &Oo JHsizdggEdY Is

o tsBtHdzdIsj o dtelzMmd Mitgd® S dzGele th O] b GOjditss] Is § dzO.

tsis dzd tedzdzff dzL sdfg@) | dzL Stcj dz Bl dag g e yYtstctsdzOo d o Iz

9 OtedtcOh d tsls 0, 010 1¢ deCmiAginls@ifclEOp ¢ Md 5 dzdz® cltg Odzgh gy O mL

L [ikBHil j jHdts]sOf jdadeulkzodso[dls7i,dzj3dB]d. 8] Yy
Ad G EA@Y d Bz dats iy j dzL EB)eds @ yiff D] L o jdatH Cbilz dzts(b)j dzL ts te O

HilbjSydoddedy fosyjf dz0 CodC@)icj dalsded ™ o Bz dzsfj dzL 5to

-
el

lectrodeposi
NH, ion

________________

‘ f DY |
Aututano MER-  HCoV BSA 7
CoV :

R L Is s yldagj&h et all7.

RBZ IR tcsBOISctcOW MEd §f SHASH

Yo L fSHRARBHO d&O ddzH dtej € Is de@ly @ dzfiaRls dattsOtdAF aiO s
i sls sQp@azdL © ) Isde® yldgM Mte j10.k 1 €A Isd ydzO d3j d3B to
MBOL § s dziioCjdeeds f to s ls j-Galdi2 SSARSE®R/21 1) dQ@zsdyse jh €d | g\
C sdzt ¢ d tdpuzaN M, tcOB tHIg Jsh CY@ R tdds | 6 .] ORO@FES OL O
LOBJ dzj Y dlIsj dzdzO fpjj & € lepfe dzipdfgidtizis §f ¥ j ol daytdr*c d o oz
I MmMi€d 0O0dzOodajj. MR®GRASIE L1 j tkzd d tjLlkzdzlsOls sy
COBRS dlsj &0 15 &ddazlsd [ 12, 30].
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322s 9 Odzlstso d(s tsy< d

soOdadstse dIsjy HEQYC djdsi(Fd@ digfiite j L &SPHDIS g dip Sto
9 telzMO -ICOVI Po Odzs s dlsj duoySifisddd Mmi s COlts Af
ZO dzts 30Is j ted Odzd A, detOv B j Iyl szjdadBde@MAQDs ig® dzv o
ftedL de@dstfis o O W dzkstej My dzls dzO O mdeHsQ C @ dfjsteizj I€ 2 dz®
o 0tcdtc® BIs RL CHits Ylfls jrddzd Isj R OOCIsj tedMmisd Slefj dzO® s v
ddsflsduyded d sdkzEftecsosHddSCsod Mos2Mlsea O, Wslstsfl
dBIdMdsdzj dz HEPHY s & Ogafed 1 Ols ¢ Olsdzd W difbr iis el e Q) Holzls
sjiLd dL ¢ dzs ydIlsKTdogmlc Oifso sHRAnilsig 0 MydlsOls L O ykHj md
o dtelzmdzd d daW j ¢ yuftelj. L [dipaS) s fisastptoly O azgs fgls de@d datsd Is .
HB®J i fghlbesddmnydy dd do s distsBls §f teusdztsided d&j dzd dzd y dzd
ftoestdsB® o qtezmMO. 1 dz@dsHsQ tc jif dad) jo | dz®: Kdlsejdzdi3 tsfigdy ®AsiPls 0 O
Hsdi3d dzd s O d MmtsdzH d nd BBsmj daL stcd d Bdtsmj dzL sted)

AdERAEOT dMOded ) d&zO B 7 O dz4UNEYO) degQ@izlsidj 2 Mlso d j dzO

a Crpykrypa na AuNPs-JIII senta

o~ ox =l an A

Ionackka  Kommoratupaa AHaamTHuHa Adcopémpama Jlammanpana
32 mpodarta  mopIoMkKa MeMOpaHa MOMIORKA TOIOMKKA

p. Hoaoxuresnen pesyarar na AuNPs-JIII jienrara

o

X o)

———

c. Orpunareiien pesyarar Ha AuNPs-JIII jenrara

@

—

I AuNPS—(a}[T]{—'l()BeI[I]C}{ IgM) &. SARS-CoV-2 HIT
A, Kosp-anre-mumn IgG

i AuNPs-(anTH-yoBemkn IgM)- (SARS-CoV-2 IgM)

&, ~ (SARS-CoV-2 HII) crennnenne

) AuNPs-(anTi-uopemku IgM)- (ko3u-anTH-Mumu IgG)
Jl cheJHHEeHHe

R L Is ts yHizdng et al. [12].
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sv M diLfsdi o Olsy ftsheddiHH{th eis iffseigOfssR telgOn | figizj dzO
Hi dzy ddz0 dzO0 91 dzdzOIs©. 1B IiHiIE® 6 datisy mizd sy @z @ ded i3 stc @Us A3 H
10 nm) dWiisitciZOIsi & daiz0 fif toudBSARSBCOV-2, P L dyidefH &
60 d 140 nm. [Mojdz o0 Htsksydlsjdddwls {tsoi t
9l ddzj esH Bsyj HO M dLftsd 9-©] dzZElz@f OSBRI Odzj / H §
Il HBfl dzdzj ded § , € Ols d t5dzdzde@ 5 otz 80 (tetfiscaty i ldsch QLSO tdr)Y Hsd,
t1si®dc O d&O odtkzmO, ZOmMsye 02 ¢ d SEMfdsmEededL a
CdMmdzstesH dzd o-Gavi@f2]]. © SARS

4l LHQYygtkz B Os oitdlidz cdf@cOdz {15 Of Is@GK) 8O o © YU
Hylsj Cdp@f w S-BEVSN-B j dzlsfi) € ¢ te OdzdiyGs j G w 0, 1 "‘psgs mL
Cadoddvls t1s OflsOdjte d3GoVNBY @ls fdQosl dazdiL dfte C
ol cnlz yYydfyo, M LHO0O2¢d tflsduyj d mMdc dzOdz. RL Y 5
f sd3ts ¢ dzj ZO0 dLMmdzj Hs9 Olsj dzd Is § fted ftosjClsdtcOdzj
Hd OG dzts f dzff) ig jo tlz 3 dzls 19130, 3X.OV I D

A CHEOR | BO dzO H j 2 fls o SARIABV-2z0y Ssouv0 dald wefsz Is 5y S O
B j dzididsy uj fls: SARS@®A2Gs j 31 € ©fki 6 jMf Ottt d MddH 6

B3aumopgeiicrBue Ha
KT ¢ S-6esrbka Ha
BHpYca

KT Bb3npensitcrBar
reHOMHAaTa
PeIUIMKALMS HA
BupycHara PHK

KgantoBu Touxkn (KT)

SARS-CoV-2

] '\ Bupycen
~— ok () Omocencuur upes
" duyopecuenTHo
oensizann KT

R L Is s yMadi%annan et a[21].

i ¢dzj esHded CoOdzssod Issysd

i gdzj esHdzdlsj] SoOdzssod kBYUCYOKE s ® s RSO S

BIS et OddL i3, Bdodsdj Sbdd d ddifjSyde. 1 Hi

Bdsfi adsj Misddkd MdMmlsjdkd LO dJdzOCldoedwOdsj dzO
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daztt § Cuydd ¢ Oldzs dzehp dzeBdpdfL @ Odzd L-Q s dzL sted d BB
Odelsd o ez dzO s OF @ ls das B)is BJOEN] cGEBEBlS HO ) ©LOLIss
ol o BHEHB] MdudegjiiL FEeOcBls j tdOddzO § OwetddL Oydw o
1" Stsd ddetho PlsciSmsilg SLIUEB Oz tetsdzO@o dtekzind MO WsChk
ftod &zOc¢ Odgjuls 8 ez I§6H Hids@ dzls { © ez M dzOls © OC s douksmls dz
d dLitsdzLoa OdzO L O dzj yjdzdj dzO yse jh¢d CtesdzOo (&
o dHBE F, CH sy j pElsjHc BOdzdzO € OBtsddL Oyd» d € tsda
Cqfj dddidePinOdetsuji ddzm B qeOdzj st dzO0 o dkmA@zOs j oW |
~n d Bd gy Cdzudtej yJ Yslis@edo qtezm©O [ 10] .

AqueSCtsdzdjod Codizls®od Istsycd

Adtel sdedirGss, tsH Otefjalzd J Mlsp@D C Olsts d3d = Odzd ydz© MMlsc
EmMss2ydetsmls d EdzOe W dzj ZzO0 UV fme jIsdzd dzO, md
dzOf tc ©o. dzjf dpchWj ddD dgtiste @@L 3 tci Is dzO@ Zr ddB3O bkdzd € Odzded W
Hi dzy O do iz ddis @ s o | tfrddis itz fzOIs o s dzded Mi Milstsw dgd w |

sOIts yYyvdzs dL ftsdzL 9 Odzj Ists dzO s v e A tzH WChtfidss) dz
dLetsted §tsteOHd d 3§ dz¢ yd Hefy RABQ® @iztsdgjds, s v [ s § QSIS B OO
dLYftsdzL 9 Ols COlts Mmlis@r df @dzGd st OsdcO B KztsO)

i tctsddedz] ISits H st Y tzez) tzf gzispls lags YdgO HO B H] ftsCtedls
LBOWG j Isd@VEfL 920 1 | f sl § Jlsbsp®O HO B HOI, §tod dzO
L O BH @douUsB @ Isediz B to ff Half@zls tc Oydw d H {1 dzfdas{fipdejdzdzf{y dn.ls tc O

323)] 1 cdzj totsH dzd O dzts BOIs § tsd O czd

li gdzj etsH dzd Is § BOjtedOdzd MO W kdeS yd tsdzO dzdzed
dNdHdzjodj, dgdddcsusepddRiafif@ dzd , ¢ tsd Is sOHfssd@fise & O
d3dzts ¥ j fif ldcedtelzts y j dzd W . 1 OLdtcOdzd Is j ZzO 9 Ggdzj tetsH  dzC
COljetstedL dtcOded o itelO L twlfj defstBsg) sBDs tis flzBqifel ds jité0d)

(01 6 dzj totsH)dgdH el jul @) ( § €NT)d mpd3j @) (> ctOWj dzsodls,
ZOdtsMisyzS bl cd dzOds BOIs j to FOfagts S sHi i O fieGpBtsds dg@zo
lsj B j tO@EOEEN 4 ®Bls d20 teOdhHkzydeoh Mdcdod Hits
¢ sdzdzOls O Mtej HO [ 24] .
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1 ¢ dzj totla@EgtsOls j td Odzd MO hdesSs dLfsd o0d
BilsH@H jIsj Cdg@w CONMI D wujndedlsy oL €dzs ydlsj dzded W
Odzlsdo qelzidzd & @t @ o jQgd QRSB j e Odzdlsj JcteOw s
o BGUWHEQE® CAOVI DjLd dZAEBRDSEEYd oMoy j dsh 6 fid
C o Odflistisafi S o ¢ drdz@dzis fab W b drjtc jsds dzd ydzd Mo € Diglss O,
Bd ] doL, syl d ez dzd d Oz & gzef §)1s ®p dzdf o1 Bl ts Py Iz C
O dzls j to deCstllo jOdzy d O dzdzd € fOsdsdzts xf jedi) e dzs s d ¢ ©, O dzl
fsCwedlsdi, Wddls e Qs st Oz o OzR § 4 tso odk@ gt " dzts
dzd y 4 J dzfsdnis 5B 53 2@ o d2dAje0 tetiiis @dpP4, 8P

JteOW jdz d oW jdestse tsEMdH

| Oles B0 j e Odzdlsj cwOW j dz HP j ¢ uc@isifiElo, £COI dsHs
Qzls d &3 ¢ tetsB dzd d Odezls d 9 islOf dide HipniDB tilp dpfl i3 lOJ
5B jCls daL fostaigeidas O B tsdstg @ jOdg O & B dzgssc dz s sted ( F
CObts Mjda sted L COVIOdADHdG IS0 @jc deO § dzd dzd ydzd dzOL t5°
ftosedh,f sdzL O@B K| &zO fMte p b izl & s B G witsO £ sEET dzd Is |
fjdeL sted HBsEOl -GAV-2 b dEa Y Bls CWRS | dilss i§W Ols dzs B W j
WdLdtsdzsedyuj dz oL I8bdgjcH ddy Jldz0Q @R0f gls ter®ldzi ff fstsds dzO i)
¢ tsdayj dals fig@®hj v Glic O dad jyl©j PO pfumlid ~2, 4@unil! 10

i slsojldts LO CkdksdodwOd® fwse® d djHdyddmsd
ykzemlsedlsj dzj dz €1 d3 ME tod dziplizs tc 1§ dz@ sfLPIarEy ISHERIE)] ds d
¢ L Odeflaj § 5dzj ecy mo@dg@ |s j dzdzO sty @ ests tGHED O @ Qfitg ia
otsHd HEts ftHBBtj dzts Ml Blsdesh jdedy Mde dzOdz/ hlzds [ 10
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ANEHBOR ] BO &0 tftjHjdjd] Odksktsy dd ¥ stedd dO :
tcOL OB 52O @tz 2@ j dzL Stc( .

BbrnepoaHu
HaHOTPBHOM

BbrnepogHu HaHopUGpK

R L Is 5 yOlzohdh et al[24].

li gdzj ttsH dzgd zOdztslstei B d

li cgdzj esHdzd Isj (CNE®)dasdsacOIs d " JtesS s dL f sdzL 9 Odzd )
Bdtdj Hdyddzis dYf fteddsiafy ofipdigdrded sy ~OtOCIsjtedmisd s d,
AnstcdL sdzlsd L O Oz ydes twOL o dIsd

107 100HH@®Ejlsi to
Odzsdo Jtelemdz®d d Odelsd S tse dzO OSIsdo dzsfls

HSB©O jWjiSkdodsmls d&O ftjsBigOL o Odzj dzO® Mo j

T
T
T
1 ctsczw s i tslsdatsh jdzdj Y tsoi tern desils/ 5B J
T dzd ¢ Odzt fgids Is

1 BOd ¢ t©OL®Bjte dzO@ §stedls,

T ci 9CQoatsfis

T cjLdMmlsj dzlsdesmis €1 d@5 CdMmjdzdded d thdese d
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T HSBKBO ) -~ Oded YydzO L HtcOo d dzO
1 MismMeedesMmils L O Mi LHO9Odzj dzO tj OCIsdo My sMmise
1 ciLdMmlsj delsdesls €1 o3 toj Mf JcOlststcdzed €O € d

T Bdsdsedudd M odjmMisddshls f dYSsdkSts dj s ol

i cdzj esHdzdPsBeylBd ftjL 2004 ¢&. uj GB(
Wislssdzlz d3d dzj iy dzlsfdzd fipOfs 52 i pdf@ B d dadetn s 5§ yuddoL d
TOE0Sk, Edipldd ¥ § sH Y wH WO O@PEENdEds do € dz¢ yd s j dzdz
B d &fyjeda] ®dE LOYafr | ¢ dyjosaRdeslsei 8  (CNT), ¢
ol Gdzj tosH dzdls)] dsOU@l WA Bl HOl CE&OBOY gyl Btz € C
H o-@D)d L oBj deidzef dzj e tsH dzd dZ@AZAOIOIS j to d O dzqg
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J o}
HJOG dzsMisdC OO d -Goy-2j dedz B yYd®. SARS

AnarHocTuka JleyeHue

R L Is 5 Y\daqlese et a[41].

I BdY B f tshlste Odzils octs dzy §BOo i itc T aB dgjs da®j , § dztsh |
Bd Ml o d3j Misddgsmidf tc] t3tffdediaL@ teilzts ¢ dfjudiatc ®dzdzs i d Is § dzdzO
Misj § j dz dzO0 B qusjCleEsABYHMO YW d2O0 BB dsd) Ckzdzd MO
CNT, Stdlst ftcjppH s azed lsdeddstn jQON9.0NT i j
LitGSdkL o0l COt Mmdighg dstd©OkiEgddishlsd @ @ d oS s
z0 od®wWkfmd [ 1

1 tetsj € Is d tedldatsts 2jfnlsdgts2 Mlsots ) toj ¢ 2z dzd SEEMIZ tc OL o,
Cjlts B wddy jyglis dgie®® o qelzfd s Mkztetsed §tsed.
HgOGdesMisdydteOdzy dzO toj MY JcOls =Aedz] o d EKHERPF, o C dz
dlstcOdzd YydzOls OO dgB z@z0 0 deBd C tetszmistets2 Mlso slsts | Htets(d
Bdzsctsflsj dzded CNT, CiHjlkts ddzdstcOlske zddslsts §tetsfls
HO Mi sl jlsMisa ® dzO w©WOL di3gj tO® dzO® twOL dzd ydzd o dtclz
sftcjHjdzjdz N O3l Is dzGc dofd 48 ECHE  dz@zOtuls ds\ dixizts Ief tisls @sls Qe W
ZO dLsdzdtcOdey J 20 C o d B HMEOIs O . Yk &P ds s dzdztf i dztsy j d
dZOH jy HdesMislsO dz0 lsOL d dBt§ m didt § QG GEMOC dstsfp jO-da O d&dl |
CoV-2 t 1 sB Jdzs[B0Y3d].
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AdckzidO tcddzydtf dzO tw©OBBISO 20 odikzmdes tsBtsSE O
fsdzj od ftetsed. (A) 1tsBOIsO, Mi HiIi 3OO odtkzmd
fOoRBzyjdz IsOBftsdz dadzd COlts Isi COdegdzgO® fftetsB O. ( B)
ftc &3d dz0o O -YTEJM  dC NoT d € sglefuysi jdzlsfigff e Ols o Eflstets?2 flse
(oHwMmdes) : RAzE MistcOyYydw dzO BOL qeOdets dzO teOL BJ 6O
MWCNT. I &3 Co0dzgj (HBdzE oHWwMdes): SEM dJLtsBtcOY j d
N-MWCNT. 1 B Co0Odzj (HBdkzE o dbdfitdBEEM2d ALY icOf)jzie
COBMWENT fMis tdsizpd s Bscfi | dzls dz€ESTEM.

N\ i
B BuacaHe Ha npo6ara  Usnusame Ha puntpata CNT-STEM oborataBaHe

1 "+ *

p
A Mpobu

MamyuyeH TamnoH /
o N

A
ToKaH
2

o wr : Y / ! LW
i & :
: g - . ¢ -
s & 5 -
- I ~A :
‘~" "" \\‘ :\ ) - v g -' ‘ ll‘( ’
4
R 7 2 1"

Bupyc MoapasHeHn N-MWCNT KoHTamuHaHTH
= B

R L Is ts 1\ €t al [44].

1 OdztsH d O30 dzls d

) s6OHd odMBEC OO dd MisOBdddshls d MO yd
dBO L dzOydlsj dzj dz d dzls j 6] il @izrsded didgty figlEsfE]O  dzep@EZEG QM
dLitsdzL 9 Ol ¢ Olsts k& dzlstc ©ydz® ldnjste @ dsyj fizdzd i dgiCoe< C) de@fdzd a
COVID-19. wujLd dzOddsiEodsddzsdt Odzd of tsteirdzsg §mis s o Ols
BIC sl ddsots §dj MmjdjSlsdo daehjls Sl vaid dat st j M
fd ¢ dpGdaL @O Y d Is | dzclets Wl 5 s s ls | dzdptsh €15 ©dz@ O dzO dzd L
fi sffekzoflso dlsj dzj dz tslsczOks fp @ @ dzyjj dats dgfdas(lev s y j dz O dzO dzg
420 dzts Y QM sldiyafdzj etsH dzd s ] dzOdets RO j ted Oczd BisE Ol HO
sj O j o lstflsazs NH@PBQVI D

324f Oc dzd Isdzd dzO @IRSPMIs d yd

MOG dzdlsdzdlsj NP ( MNP) B dig dzt & Joiiie CRBRVE, L § S dzL o
Bz dzj dz B cEBEEEY t6dj BdzdS O d J& @ fmydipdEada) jOdks | dzlz ¢ o

C
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NPy j dzi L j diyy) oif fifffetfsEPIsdd i MMmp| &L d0®/2 AR H
COlts onfdedz®i dzqQ dcfte CxlEzdf@0 dgjL BE@f s NP tify (@@ Lfldsods o@D
BOcdzdbtsL d ®BjlstsH | JStdtsdiduj dz @ Jofjffisida® St o tsc
sls ftessd [15, 30].

1t d@ls O H jdsi EylderO @ WijSShdsffGiR wdjdedy diglz € dzji d dzts o
Cqfj dod e Istfs L husteay g @F EEudMlseo Odzj . | jHds §skys
Mizf jtef OO0kOd ddls dzd  dzO dzts y O fij Isfig i tS derd® dzjn Al O tasoide
s Ote ¢ j I dedisia) j drdB®©f3SARSCOVS. Y to j BBOCE dzq Is, W Iz dz€ y d ts dzO dzq
izf jtef O0kOc dad ls dzd  dzP Uty 5 1© GEQfuEEilsE qOE ®ls RSB
stsdzd yj mMise slsts dzO jfifif ldzte Q ReitE/tpuEPoeBES R 1 W wiizkz st dzinay @ dals dzd
dzO dzts YO Mis d Yy e weSligifiaz o tc O dzed ) Istdslfindds ] o disdalOdsty dafdizts
Azt My delsdzd s | dzO dath 1§ © fg i) Wiyt to jij ol €26z0 dz,
ftew St Mol oL Odz M € t5dzgyjdas GOYA SO dzO yj dzj o Ol O

1 sol ordetsMisdes WEdS ydsdzOdzdL dteOdzd sy MNP OHMts
e O dw tcOLlsotste d BJoOls BlsHjdzj dzgd Bl ftsojuydls
BOG dzd sdets  ff tsdzj . sdzjH bOLd SCwOBCO ftesyjHELO,
HSY | dzdzd Isj dzdzts f tej ud il j @ dzC § PO L §EOHZEEO § So
ytej L fesypigduzOon jioazig dzs©. 1 o] ¢ d-dzjuipd dztsd d § t t
CteOIsi ¢ Bls IsteOH d y dbdldzdzdlingd mis tof &P fad b fo i t£ nijlsiite Ok fyjd Ststz,
g M Mistsd tsis dageyf Ste SOV N @Ol Mfd @dets yOfmisd ydls,
yddz so i das jsiudetgf@e s H i dzy d Is | dzdzts O ff t5 &f IO s3Il
dzO dzts Y O fjistdzwizb Isyjd s dz@flpd i) d g Pdzd yd j © H d SESHEH ddy  TOtdm -
fsdzd o ddzgd dzso O dz€ 5 r tsHlg. d3tsuwnigde o fig @R S ficIldgOls s d  dzj fi)
ftcj &30 8 Odzj &ZO0 odtkmdzOlIsO (1 s LEs digddmiEddzda O o c
WEdeC yduosdzOdzded Isj tisfiylf @ atp® y & s jj dkdzO ftfcjjtamtyf j Slsdo O L C
COVID-19 dz0 dgsietfjostz30, 347 .

1 Odzd yj-edf s p tzj Bj dzj dz MNB®fydsf sdidc P @@ Ist10S yd W
JRT-PCRE OL O dzO H d O@WRELPls g SMN PlzOs Is d dzGigtses O tel s
Bl HBRE dzls j L #ff t& O dzg dzls O B-d giddzd dsts oL tLdf dzOdBj Ketriiz j wizj drts o O
fsol ton dpefi B @S yd s dzQtizdf isdfiad @3 tod, fi HI ten]O hedic 29 Qfte B |
(CPoly).{ scBO ¢ dzd ndzq 18 jf dzgf dzf O dz yddzS sedwils Wjtedlk f ste0
~dBdud M¢ O bkHuse@@pddedusiplss  fidg dnfdady dzf s so C O d B d 5l
nOLOSCIjte. 1 d&ZOG OB jdzd BOyda® LdHAEQp] d dzse dIsj  § d
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COBBSMddddls) ctkfd, §soi tr dfijdsss ik d & dzO
jWick@wi®es ydy &0 o diokzndO of oo O daf S ©] dgisg d
shdckted CoOkdW¥WdydeOdO OdlsjtdOkds® O ¢ sdo j dzy

AfEHBOR | BO &0 (st Ctd LPsg Bh @EEMEdOs ydy Yt
Wz dzS yd s dzOMNRL  te O dzq

[ S—

= | =
\&/ \C 99
CmecBaHe Ha nm3nc AoSaeate:ua Apcopbuma Wsonupane Ha apcopbenta
NOBBPXHOCTHO
6ydep 1 cebp3BaLy /
e YHKLUMOHANN3UPaHK £
¥ MNP
3D
MNpemaxeaHe Ha cynepHaTaHTaTa
AHanus |¢= o —-> — CJL ';‘", Y
Cb6upane u . MNP-PHK KomnneKc
npeusnonssaHe 'a:vD
Ha MNP -

[o6asaHe Ha pa3TBoOp 3a pasgensHe
fecopbumna  Ha PHK ot HaHOoYacTUuuTe

R L Is s ySeivianshi et a[34].

gl 0 jMmlsojzodds jds Of dz0@ ftesyj HEZO L @ C % fipkdzef @€ y d v
Cowdsisf sdzL 9 O ff st &Oted ts &@) R fiff tHOBdO &3 defc tclztf d, ( F
fsCEdsMNRH. | 2Cdj ddsdd B s GO khdf sess" 50 d0 ds
d fMdzjH bkteO Mo tsetH,j dd { sl oMeNEPYs) tmide j fy o | Hit@s OO dzjdz,
COVID-194 j o Htso dteemd, -t HabdmiiBfdadcs Cgdds j MNP s ]
fdteWjClsdO OBt ydwy d tudty GdiEed defitedMdzil o DY ldzaf G
el teL) ®iOug] dFBOMIE].
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AdCHEOR | B3O dydss 1§ pOMNRBsGLod'aifdz dgg IssH L O j S flscOg
tis.

@

CraHpapTeH
EnyupaHe RT.PCR
& W/ \"7.\N
Komb6unupane
na = EX b
nusunc/cebp3Bsaly, :‘ i IR
6ydep v pcMNP R C\‘ > c&
1 Npomusaw, 6ydep |
© D)
Nusupane / cebp3saqe U3xBbpAAHE Ha CynepHaTaHTaTa BAvpekreH RT-PCR

B e€4Ha CTbMnkKa U npomusaHe

R L Is ts uatzmp et al[46].

3251 OdztsL d d3d

| OdetsL dfigg@ Izl  B3E sdlsts dzj Mmj Mejh Ol jMisjMmise
i MisOo j dad Gl dz0 BB s jjdiiRebfsEaROnEs0 |j §ls j20ls o j dzts
fted M ON ¢ lsz digdflzsL d di3d i B sB@&@Is Odzd Isd ydzO OC Isd e detsfyls
LO MOEshe mgY olOfi®8s JLisd 00dd L O HdOE dats
L OB 5dzv o O def@ dztsB Bk & Pdgd dzlz 3 dzj My j delsj dz - ®EOF j dz
HilbjSd@wY S-BR/® " df yjmls Odelsg dsjode©® dzOdztst d &g dz
~ JoBlzz 3d dzj My J dzls | dalz@ Is3)z tda® @ fal gAffitis Is t)y J dz

ANeHEQ)e | BB3@O0dEB L dd3 - j d3d dzkz dsd dzj iy j dzlsCodR S Otels d j dz
RBD Odzs e JdzL dzOo Odzj , t©OLHjdvdej d SOOdzdlsdydzO Ot «

A
NH, © NH, O MonyyaBaHe Ha curHan

JNlymunon " ‘]

" g Sl
b o | |

\

o} 0 c -
MapTdHoH
Co-Fe@Hemin NaOH
Mpo6a

P + H202
? 4
2 90 o I
. ) %
S-dAb e
Mognoskka 3a nobara S-RBD ‘
= S-cAtY

KoHtoratusHa nognoxka Tecr KOHTpona

MocoKa Ha ABUXKeHUEe Ha npoﬁa'ra
R L Is s yldmcgtCal [20].
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stsdzo | dzayd s dzOdzdzOIs © 7 j osd dzlz s dzj My j dzls dz0 d d3lz dzts+
ftosls,L@Usds HRP ddzd OdzC Odfd IsW takhig Bl LuQ Isiag @ © of 1k js
dzj MO H tAffdsAifiteipls - to © djdgidgslrts y dzd g estslsafw dz©o d o d M
Yyj dz0. 1 tdjvHsdztejsdgj dzL st dL f sdzL © OF @B &S ofiic® " dz@ gate i §
o i34 Mldis j Mise j dzO f j esC MdHDbE@Hsjls  H G Liids@Odd R Jdzdzts ¢
nd B dzlz B3q dzj My delsdzd W M d ¢ deQjdls j SHidsdRUs@dZIO? 8 d / mts O dzf B
d,  Ud dzOdEs@etrddy Is - ®yds s Va@djod3tf j tOlsztc® d Odz¢ Odzdztsfls
HRP. uts?2 Wltsyj HO tmMisOodz MO OT dzp dzls g d3if tif ¢ O tip@ Bz O dz
Bsy j BHAjtcsadgon jtcOBE dIsjy dzO 16 -sd3diciziads @9 dzjgsidefsic s |
sBdyYyoO? &J Isyo Mo, dzj 5B n tSH d d3d L GO dfOsxf] dzi@kc COddgufdsdgts 00
¢ dMmiddzd dzfmo j Wzl I5Js9 ©OdiED dijdsetsdzOdz § ol L Bsy dets iy ff s5d3ts
sB d ¢ dzfg e3P tizls W ts de. s ts dsifGsdity Lzl @z (O dzs H s Misi § dzd , (
L 2Oy dedets dzOdzOdzv 9 © tsBh dIsj tOLABsHd [20, 30].

3.2.6 j IsBtede ¢ O dzq Y dzdMOB)O &S

1 stej Misdlsj dzOdets B@IS jHEP ik &G & O 6 IsgCe Qud@)jL dzd y dzd
f Olstsaejjdzdy dzj seZDEad@idsts@ @ 81 H] OBfMtBJtcOdz Sl
zO dzts BOIs | O dAfOls s @& Pdz® L OeREss P2 Miso © M sl ton dats
B o O dsHJW d tpPtc @@ dzdsls NP s . Yo L dggseo@ds  oHLAED d Bi3itS # (
s Isd dsq L HftietfO datfdzd Asd] Ldfdztfs y o O dzj /dedfddas Cyplas Oplaj@idzj / d L € dz¥ y
sflsdyded &3 HYBEYd@@RAzZ] ® OlsisE Fdz Mdzz yO©2 teOL dzd y dac
OCIsdoded St tsdzj dz2lsd dBscOlIs HO BI HOIs dL ftsdzL 9 O
SARSCoV-2 wdBO dzj 5B n SH J BisHisdp@s@®dzdY 6jdzj sduj dz RB0OIs
Gjdzj sdydzO® § tsfpdzj Hiso Olsj dzdz§ffjtizd dzDtc ff g | o6 WzB it Is O dzE
dzj i slso jlsMlsoadw iy HE CowWgHdelm@ted dqld s BBSSARS
Yte JViudzlz tste | Mapth Hab gelda] | ygOlsts K C s dals OC s dzOIs O ff 59 ton dat
sol tHOISO WOLO d&tsyfi HPY BtsBHR 8 CRnVeRjasj84A RS Y dzd
i tctsd3j dzd . IMmMejdz Istse O, OCts BOLdOdzdIsj &z MO
HilsjClae®z)V HIN1, ZI KA d Httkzdd § OltcHsaied i
CteOded yoO dzO , H jessieledis@aizjc d Y dztse QL  BPlsaf Y dztss d 5T daL
Hjlsj ¢GZdS-BR/2Mi s scWwB9 O HO WEdR ydsddtcd. [ 26] .
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4.1 6jHdLodC O] &Zllso © d GewOdduj ded™ dzO dzO dats BOIs

| Odzets 30Is § ted Odzd Is §  ddgtstedrisy dip § dizibap o © i8] H O Pdzi ¢

ftcOCIsd8HP BBOYJ &3O dzgW Cs5d ecteOdd QJ dedfstlzis OIS s
L dz2Oydlsj dzded Is§ t t4f jtoHj oL odgCrdEEE Qo dCDgzd Is PtcOdzls s © B
ddLitsdzLo0dzj. 1 ket ftejHdqLOodEC O d&zmlsats j, ud ¢
B3tsy Jd HO MmJd i csijsdads,d ¢ &8k Otk .o sEBEON jinded JHs tsdzy «
W ts tc dfiag @ J dzls | Sustie@s dz® O H d P s edf) ts B ~HidsHisdsdpin evdzd

BsHjdzd, BUL @] HO tceislsdts) ydzts ssCmMd S s8¢ ddzd Isd ydzts|
&ZOdzs yOMmlsdydilsy o v dizslstsqd Bsdistt G dase Gdzld HI dze st s

[ tcze ftosBdzjdd j ddf MOlsO dzO0 MisOdzH OtclsdL dtcOd
B d 5 dzts (] W dftslzddmOO dedgO dzts 30 Is j e Odzd sy d dzdf MOOO dz0 t
OB RO j tsdOdz. sOfOydlsjlkils LO hdiess skOh OB dats
Csjlts stcwBoa O HO B A Bl sH 6 trizdets ) @Y 5 fetODAE]
W tstc d3lz dzd . BdzPHls 0 tsis ts oL@ xwhE | 2d@BdEH BOIs | tcd O dz
Bdsdztse dydzd sy Misthisyds HO dgscfstej HodHd ¢ 5o HJ dzao
fted WdLdodtsedydd Efmdsesdw. ljudd 3y s OHdzOdzqd
Ctcl otssBteOh j dgd j Ists, Mdzsy dz20 BOIsted yO,B jilsifiytdy O O
CdzjlsCd. [37].
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4. 1tcjHdLOadSC O] dzfflsoa O d ts¢ taf@sdgGQVIDdEPY HApAs j ROIF Ids
5. [ dlsjtcOlkztcO

tdLe dd

1OftejHi Cils dzO dzOdeslsj R desdzscddlsy J b i h jMmlse
COVID-19. }tets¥ o dzOC I5fd ¢ O O ¢ dzts ) lsaf @ Pd&Eg®  §As dzls te 5 dzdf tc O dzj
COLftetsMisteOdzj dzd j Ists 2O dzW j S yd v Is Oty Kp@zts 5 Jj B 0z® dzt
Hd OG detsinSiH F Ols e Odzj dzO0 d daW jdt yffHdj dals deV@fdzoddtdidz] j i@y
19. 1 5Eids di's d OO fE §soi ©f dsfl, daC
fesHESIsd HEtsg Qlis PE® Y o Odzj sts ] o MBSC O ksydsmls.
COVID-19 HnRqLCtj HE o0 Hekced ©jmMfdeObsedd L OB
L dzOud dzfdzd udff efsydeOdzed, ykzefisodlisj dzded d BJ 6L d H(
Hjlsj C loigGe QfddgW joSePdizj l80 j Is Of .

sdzysoe d /HiKogEQdzs s j & @OWB MY O0¢ dsfils d ¢ O
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1. 17 9 jHJded §

s StetsdzO sl 5B f§ Gedzv 9201 & (COWD-1 9 ) f to jsHsdbL olsfj O dg
sMmisi t6 6 M JcOlsc] dz Md daC/Rdg , ¢ t§tc t5dBs iddg fifz 2 H (DA
Cs2lts w1 [ ®Bwoed LQA@OY GdsejjBGY daasCEM jliz®OMstcOn d
G dzsB OzEz® Ez® i3 C-CaV-2S MRS tcOL f tetsistcOded B L 5 5 Y
i ts odfy i IsfdDdzH § d3d v . ufiisiL d tc OLlftadrdgrids t Qizy § © 20 ytso §
toj M dtcOls stefl@RdzdL O OB O Is o fmd yBHc Ol L @ MIB d H (
ddz¥ § € Is.d t©OQ dfcfs ts ) Is tc @z oCAWH DS C OL O B3 Y HEz dzOtetsH j dz
BsH jtodzd sy BN j Mls adfl,tc OdffitticHz S dgtiz teeilstOr 2 fh | teL O dzO )l
4 dzj H 59 Qi) jRBEFHE](c dzts i ls d Y dzd d s g s dsjts,o O il jOB s dzV o |
HO HdOc dzts ) ldf dsuylzfsts) Qs jndiztizdL Od , § ©®Qd pdzlsPlis] f SH dztsy §
¢ ted dpd @@ fmj o usesifftej i v o Bdigls sdzO § asptg I Pdedefs Mis d € Ols ©
Codzteds@v o HtojHESISo OB O@siss f dzOt B Y th ] jBd3@sdzjs ¢
Hij2Mise dw s, Hcxn@Gddste@®@e]@teds ) ls to O dajj dsdj jsus] vutalgdite © dzj
de@ dzh d odd Hyde § L tetsf)dzj HdzdelsQ dzjdzdpml) H sl ideizs ] L ff te C
ftcjH dsots ftojHdLOdEC O] dzise ts: HO Mi LHOH] Ekdst
2O dzts BON OB dzd OdzZOdzdIsd yded ddemistelz Ry dzlsd o dzd MJ daL t
Csdis@® Blod@BY JjClsdoded Isj € lsizglic Oddigalsdsy € stetsdzOo d tolz
(COVID-19) Iditgdwfmisi tc toj M JcOlsstej dz MddzHtetsd3 ( SARS)

4 ZOftjHI CO o dzOdatsls j rlsigs ditpar s/ fiplg 9 O ddz@ ddzQatisdp
o Cdzts ydlsj dzdets My stse detsMmisls O diggls f Oy deind dzdg©®© & O Idn d 1&
dL f sdflLe@Odic OL tcOB Slso Odzj Ists dzO® dz0O dzts 5 deddzl) | dzuctstei i d
1 OjHdts M) Htezed HJ Ocdssdndsm wddfsd diasfy (gteidsds j¢ dstrdte © dzj
tcOdzj dz dgOs Off OB ts.dzp' @ Bl JsAsdzs e 6 P ls jyw dztsmisdzes © d L My dz,
fijtemMf jSIsdoadlsy Md o ©OLtOBSlso Odzgjlsts dzO® HJOCG dz
MiseOIsjedd LO BBdzj Yo Odzgy O LHEKLOS j BT OL & 0Odzj Ist

2. 4l oato] B@EztcOlststcdzd d3j stsHd L SARSGAVRdzts s d yd tc O dz

[ d 0@ty yd tcdd@zj GE&VI Dij M dzts o O Coaie0N fOismHgedls |
fOyd dargO d L idzp H 620dak@ d g Bz MO dz2j 289 B BHgedzs| €
Ui jtcOkicOO d&O §OyqjdsO (fsodh jdz® Isj &y j to:
L OlstelzH dzj dzets H d " GeBid K BEG €GOl 1 f6jCd ko O,
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MO diMyduydWdyded d dBsec @] devQ ¢ g v dzB B datez@edO Is ff
l Olstsdzts 6 d Wdzd o) tctada@iddf O E HaSS1OwL d i3 ts peteE Oded v ¢ N
Bts G Olse | H @0 B dz¥ dadyasQ L Cslsf 6 Isi tcdzO Is tisdigy ¢ s ® WeflzO Is ©
EsBsceO dw &)y j HO Bi Hj dz20OH-LOWANMEEIEDEG S st G teigS t
Htczeecd odHBoj f dzj o G3sdadd < ah@zOf i | ¢ O dscBLOfytg O dzts s
EMf ®H O ilsc tsoctsazf 3@&BIs Ofls d fOEA/RLYI  dEtsy J HO BI
HJOGdsMisdydteOdz YytejL dOBBOIststedzed dL d3j tco Odzed v .
gL fmdzj Ho Odzj O f Oydjdelsd. wvj dzgj BseOls HO Mmj dL
fsol teandesfyls d ol LHEAR [ 1].

ANdecHEQ stsHd L O HCOYIRE®NIsd O dzO

o

l
ﬁL
T
i 3
( [COVID-IQ AuarHoctuka ] %
| | I . =
upycHa AHTVIreH
KAMHWUHK NaGopatophu OEZLO::r:qu;:me UmyHonoruyHu HyknenHosa | fkonh s Genro
XapaKTepUCTUKM Tecroee sa P p monekynu KMCenuHa N-6e/TbK
CHPUHMHT Ha MaLueHTa 124G 1 1M
Hanp. IgGu lg Hanp. PHK

TepmomeTsbp sEC -PCR *ELISA
KomnioTbpHa Tomorpadua sELISA *RT-PCR =*Colorimetric

o
é-\ -~ - *IFA ? *LAMP *FET
YR Y «CLIA /%5 *CRISPRs SPR
/ f f) \.‘ “SPR =NATs

([ Y| *LSPR *RCA
v N *QCM *RPA
*PEMS *NASBA
"LSPR *TMA
| = PCR-EC
l - I l *PCR-Colorimetric
XeMaToNnorms BrOXUMMSA KoarynupaHe || BbananutenHu
Ha KPbBTa ﬁuomapuepw
+  Numountn v * An6ymuH MpotpombuHoso | =ESR
* WBC A * CbpfieueH TpONOHUH |gpeme 1 =CRP
* Bpoii HeyTpodunu ¢ MwuornobmH D-aumep +#PCT
l * bpoii TpombouunTH ¢ KpeaTnHkuHasa-MB »=Serum-ferritin
* Bpoii eosuHopunm *  Nakrar AwIL-6
+  Xemorno6ux AexuaporeHasa relL-8
* KpeaTnHkuHaza A aIL-10
* HKpbeHa ypea
* AmMHHOTpaHcdepasza

R L Is ts yAldefhamid et al[1]

it OLtcOBtSlIsjdzd MO dg" C sz 5 RBIBBHO[ Mese gz & gats Iy |
LO HJOcdtsMisdC O dBsdOls HO BI HOI C dzOMdW dydtcOdzd

A | ddaj sdyded (sl Mfiplsstegj L © deOdzd yd g Ists € defdj drdf de@ )fn:da
Odz0OdzdL dzO0 o dpizftzdy o @h dzBiElssHd € Olsts € sdzd Y4
oJtedydzO® tj OCydqw o toj Odzdets otej dizdi, JERT-tsdzL 9 ON
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qPCR), d L SlIsj e 3 U dzO  O(dg® tztf ¥f qz§ @Iy Jf 18 i3d Y dzO O BY dzd W ¢
BjH] OB dlse Odzib sz Oz tod  dzOY 5 H KIAMB),ON d 1 te
OB zdW S Oydw BOL OO &zO HstOfyfcnjj HEABEDS, j dzdzts fls
ISt Odem ¢ ted § Yy d tsdedzts &3J Hd d @RAEO O dflf ddffd i e fXy@yd v d
ki S Odvh slss (RGA), &S fasd cOded S d § Odzq dzH to
(CRISPR) ] adifsf stcso 5 lsOwc j s (NG®dzs fj € o j dzd o O dzj

B. ¢ dzls d ¢ j dzdzd : @sqp@dsdsie j dz@ o ( te k(iggzds jo O dadatizls iy tf te L
hdyfud misd BJ dzlsi yd ddzd )daktsSsds)dissCtaffdsy dsHedddy dedd dBisi |
Isj rdedCd dL Y sdzL o O d {5 dzl af-figaids efDdfiipftfiptistdcs j( dzlEJT
OkOd&dL (ELISA) d &OMMYfjSkiesdjlstsdw ( MS) .

C.ujtesdsedydd O0dQddiso jdz0 (d Cakzisasls dad® gk df
d Bl dzts ¢ dzts élgeietftizj Gz  §16 6k OMdzj Heo Odzj st dzO Odzls ¢
fOydj dzsO dBBtsy | HO BI HJ fsmMisdc dzO®lds (€))L
BdtMmy dzL sted ZsC OdzdL qtcOdz ff tsoi ton disffdsdejdzztsf dzO
fsoi ol dzgsfisdats | O BEEERS), Go GOy the) 2 © Bdzfjjls Odzj dz B
(QCM), W azkztsted Myj dzlsj dz,  SetforsTeddegjusde d U § dz Bdfs
Rz s s BO e twOW v )i ,MELISALD |5 dgq dzbod@dds Jrouj lsizls
d di3lz dzts OdOREdLLts | dzj S Isted ydzd 3 PEMS).ts dzL ts dzdzd ) daL

10 Ml 3 Odzj ded § 3datsc s Isitg Gshj detp@i{tstegdagl dcig Asldssitafdzdl O
COIBPCRT dd0Ols didztsc s dzj Hls fds@tsasjteiz)i ., M@US dzfif Ifdzgf dzO 6 d
ol LftesdLotsHddBd d dLdmMCoOl CoOddWdydteolk § j tehmts
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AdeRBQ HsMisOli yd d20 swOHdydsdededlsj o stHd

T — e ———
T
He e epextueHa p“,.p::f::“"e HeedektuseH
| Bpemeembk 1 3aacMmnTomHu = mexay PHK Ha | 3a MHoro npobu
C’lwau rocTonpuemMHuKa u
\_  MMKpoopraHusma
) e e RN
T H 33
- PYAS _{  MsnaraHe Ha L| Hecrabunna -
Macoso Ckbn
paguauus PHK
TecrsaHe
e — —————————————————\
L] . || Wsucksa obyueH
Ckbn nepcoHan
e e —
)
MHOro Bb3MOXHU
NPUYUHK 33
== $anwmso-
oTpuuaTenHu

R L Is ts YRizdilan et allO.

3.1 Odzgsls j © dets dzts &

L Odzsls j T s ddlsj ftojHdzOGOl dzsoad IsjodzdSd
SlsCtedo Odzy dz© dda¥vd Cuydd d Mmaed Otizis d§ wafj o i@z OO
f OdzHd] d3df FH SBStgWMg Q Isd o detsisls© ¢ j 1€ Py dhis detipdies] Lifla®ts y 4§
dLyftsdzL 9 O0dzy d2O dOdetsBdtsimj dzL ste(d . [MmMe jdz Ists9 O,
fsCOLOOIs Mots2MmMlsa® d ~ Giidfdx)CckOEE &) s daf @ity H G
HJ s ¢ lodztedDdegz @izt - B].

L Odzgsls j Tdes s ddls] BscEOls HO  SHSE®Y s HH®E d
ftc]j Hdzsy-iso telgORj dzj dz H d OG dats iy ls  YHoulk OtzGasi(RQC) B OL d tc
M defd dz¢ s | © chtiydzty Glakes|@®aD @lei i tfhOdi C iiss j dz d dzls | dz
d BdtMj di sed@ded daizls fews ol iaed y JEdmiS s I fhlsaMd ) L O
dLEYOo Odzj 20 §©OCldyujMSO ddW stekOdCO yjL Mmi
{ Mo dglslgsodiIsc Ols HO L OtsB (¢ tsdzv ipdedsipfOB d oyl &5 dddzaf & l5 | d
B MC O fj dj Clsdo dats s, dzyjejddhis C ®Ots j\jdzOL & Haf O¢ dzis fls d
L § Sddzas®l o, dsjsHat @ktgtEa § tsed, COlt oY tod dsj
@O fdz¥ &z OO 20 §OydjdesO f) dksh kO dzO cCLOW j
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(FBG)fsdzH @ Odzsls j T degsdzsc ddlsj BscOls HOMEgE 5wy j deig !
B j dzj yBjdiEifj dzoL sted, EOBEEOdd {5l s dd Y @dz0 &g C dzts ozt
ydiesed IsjRdsdsedd [ 1] .

31y OdesBdtsmj dzL sted

) 5¢ 5 dzjlsdfoferj o j q O dzd e dzdh O @BisEA  mO debRg  H I
HJ Isd ¢ ydfdshgsiaglz 3 dzls d , i S o Hd@d) gz @ ®4 dad fs.B -~ 5H d o3
J ddzMmistelz BH gels § € 19 dz dzjy d Ocfidsinis e § 1©F idaad , § tededy d L
B dffsi dzmifalzs? Mise ©. 1 d ts ) Bkl HSABESOS |s EE @ lsftic OO dzO dzq Is d
qazimlstelz d3j dzls d, @ dz@dzdstzdHE@E ISC 5 @ OHOEAEDR] o B d 5 dis ¢
fessd (SOt ysejhCd Mmjtkd, St o, Mmi dLd, Mmds .
Cdiss® COud Mise j ded OflzOUA ddsffjyij dls B g tiz68] telqL HeffistaPdzf) O
f stcOH d {fipg spafigi@elz o iis o d &1 dadasth)@ Qs @zj (15]dz0

AdCBEEAzOnNdY S oydy d ftddsyjddy do oL dd yds

Knacudurauusa u npunoxeHue Ha 6uoceHsopute

MpuHUMn Ha paboTa Ha GUoceH3opa

Gp: o ‘\
TpaHeayKTO|
.~ Toarcayktop
BuokomnoHeHT <X D — TeHepup
L D
AHEHHBHPBHH KOMMNOHEHTH BHoKOMNOHEHTH
H ‘ o Y
TokcuHm Nectmuuan  JlekapcTea EH3umu AxTuTena
A
) @ ullcl L
eTanu
Bakrepun Bupycu ' HyKNEHHOBM KMCENMHIN Bentbum
MpuHUMN Ha paboTa Ha CUrHaNHUTE TPaHCAYKTOPU
ONTUYHK BasnpaHm Ha macata MarHuTHW ENGKTPOXMMHUHI TepmomeTprutn
1
4
<= " e )
U 4=
—_—
* XEMWUAYMWHWCLEHTEH AKYCTMYEH * ATomeH * AmnepomeTpuueH ., guoum pmucTop
+ Onyopecuenten = TMuesoenexT pUdEH  MarHeTOMeTh) p (AM) * KOHAYKTOMETPUYEH | \yboyanopumersp
* MNoebpXHOCTEH * AApeHo marHuTeH * UmnearmeTpuyeH
nnnnnnnnn pe3oHakHe pezoHaHc (AMP) * ToTeHuMoMeTpHYEH

R L Is ts Y\dadlfese et al. [15].

1 BBRrBHdBsMIsIsO BIs Issydetsfls d B toL-Gf €20def tod |
My EZHtodzjlsotsteWwo O Bl IteOHdydtsdzdzdlsy d&BjlstsHd €O
ojtdy dzO tj OCydw M B PARERO KisQdsisC teaflAflsydfdzdzts( RiTJ
Hjlsj S Isif erOdif) ¢ iusAndsid ydz@ 9COVItDe O bkfmdztso dj dBsyj HO
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YytejL dLitsdzL a0dzj dz0 EkEdzlstcOykzoe mise dlsj dzdzd dzOdztsB
HilsjClsdtcOdzj Ists dzO desodwvw CtstetsdzOo dqtelzf. | OdetsB d 5
ftejydL dz0 d &3 dzd Ols® to OLHIjdQYdETs dzp A AEEEBREE 3G L
1 dtsmj dzL stedlsj n@Gw GOz agfsizmg IS 2 2O L O B d sdztse d ydzts
gdsBddzdL JteOdzO 9 ton k& { tsdsitet©izints ifl€ doiicte d2®  HigdBE dz0 oz
dL ff sdiafLe@ 0OdzOdzd L , HgOG desisd ¢ O, L Oh fds@zj di3dnd ¢ Iz t
fsfzdGudd |

1 OdesBdsfmj dzL stedilsy HtejHBsMisOawls dgw CsdzSts 1 to]
HilsiCIlsdtcOdzi , [ Olsts dzOff toed d3J to

t § dzls OB dzdzts iy ls
rid e ;ydoetsls
[ dmdff sBej B O

b o Is ts dats;dzdzts iy Is

= =2 =/ 4 -2

1o ydre detsls

7 1 stels Ol dzd

1 1l L5 fsdkzzyOo O@dzj d&zO tj L ZdzlsOlsd
1 uddzugls o Mlsafd Isj dzdz

1 [ 2dzlsd § dajiCLingsy;dzts ls d

T ledas)ydd fetsyjh

| Odese d5fj doL stedlsj MO kit P sfotds dsjodz"C, & dLis@s Hs
Yd dzi it sdzj dzls, IlesdsEdsmasdoydefiv fftoj otcl P O o j dzj CIstsc
BdoHQ 5 j SIsdcOdh Bo ek O Is sdzdids jnls isdgtga@dem H O B H (
dL udmdzj ded § HtzgaOOdgjsHmsHY N d BdBtej yjflststed, COIts
Odzsdejded, r11s MdHO, fjdddwn, dyf do € ozl Sw) L dBd
dzj Mdzs ©OL § 5L dzOo OJ B (Bts &) @ Izdats O Ufirtp JSE® H db e BbzdB dfts O dz
UOtkC | Bz@EOL &ZO fj Mol oL 8 O f) B & tsjshp) dsdzls jo®te d @ Gz
GOds stk S sted kicOdhY steddicO i idlsEotny d v is PY datkzd § @
HilkjChswed. (Yde. 4) |
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A G RMEE | BO 20 0L dzd ydzd OftsQedodfisinh, iz § Hscfstiste]j 1§ jOflsids
sls s dydedw dzO dzts B ts fig jj dstj S tayddz  HizPL @Y dgt d te Os s to dzq

KnetbuHa

- ‘ AmnepomeTpua |
Kymypa 3 Metanuu NP:  Au, Pt, Pd, Ag
YoBeLuKu Npobu XpoHoamnepomeTpus (CA)
(f'@. = Y Mertanum okenan NP: o )
J L ]
J | Cu0, Cu;0, In,0, LMrknnuHa sontmetpma (CV) o
o Hawnouactmum (NPs) AudepeHunanHa nyncosa =
\ ’ ‘7/,‘ HOII‘IHPDBOAHNIKOBIDII okcuam NP: ENeKTpOXMMHUHKU sommerpun (DPV) g
v 9 Zn0, In,0,.Si0, =
v [ Keagparno pun (SWV) s
BMOpeLenTopu et
KsanToBu Toukm (QD): CdS Moneew TpaHsncropwm (FET) g
EH3um
i ENeKTpOXMMMUYHA MMMNegaHcHa §
aﬁz‘ TpadeHos okcua, (GO) ‘ cnekTpockonua (EIS) =5
< | n p (SPR) s
HykneuHoBa KucennHa ‘ Hanonpuky (NRs) = - o <
— Au, Zn0) MoBbpPXHOCTHO pamaHoBo pa3censaHe (SERS) S
A4 A— - g
I ONTHYHO CBETAMHHO pa3sceiiBaHe (]
Bentbum MHOrocTeHHM BbIepogHn s
- -~ 2]
B Sy HaHoTpb6u (NTs) HaHoTpbLOK (MWCNTs) ONTHUUHU KoNOpUMETPHYHM
b {‘1 foe ¥ =
4 EAHOCTEHHH BLINepoaHn nyopecyenthy (FL) ¥
AHTUTENA HaHOTPBGK (SWCNTs) -
— i @, B 6, bp: obnacr (NIR) o
/% 's HaHonposogtnuymn (NWs) - - =
A In 0, ‘ JlyMMHeCUEHTEH pe3oHaHCeH =
Hmren ‘ ~ eHeprueH TpaHcdep (LRET) g
! ;a i AKYCTHYHU
AnTame Haroocrposu (NIs) YyBCTBUTENHN KbM
P 2D 3naTHKM HAHOOCTPOBK L —— MuesoenekTpuuHm (PZ)
| ]L ] (AuNIs)
§ KpUCTaneH
(acs)

R L Is s yAthdI&ili et al [3].

| OdzsB d 5 dzt e d lsijj, s joCL lfRaiBdR &z d &z MERS € sttt
BsEOlk HO Bi HOI € Olsj ¢ w®igdsLdrfsts @) oSt d8es g o O daC
dzOMmts(dazdt dzj d deseo d € d M dzd ded , ¢ @islaf | i§ jddad s f 2@ dz@ dztiz@
dzz € dzj  detso O € d M iz, wifikzd ® dzl5 dee jsdz dd B EOd 15 fipOdiad ts tedz
Odzls d v adzts 31.5) |

AdCBmE | BO &0 ¢ ZOMd¥ dCOydy dz0 oL d&d yded Bd
d MERS CtsttsdOs qekzid.

BupycHa

AHK coHga TapreTtHa
CeKBEHUMA
- Xubpuausauma \
7
Ci u

o MMmob .
CeH3opHa NOBBLPXHOCT o
a8 ENeKTPOXMMMUYHA
z
CneunduyeH BupycHo =
BUpYCEH TapreTHo o OnTHyHa
aHTUreH ¥ aHTUTANO g [ |
—) b mE
A A 6 d s MarnutHa
CenzopHa T CeH3opHa NOBBLPXHOCT =
x
o
@ | NneszoenexkTpuuHa
CneuudmuHo BupyceHn = J

AHTUTANO TapreteH

W[l \]r - \;I Y 6GenTbk/anTureH /

CeH3OpHa NOEbPXHOCT CeH3opHa NOBBPXHOCT

R L Is ts yAlbdl&ili et al [3]
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311 dzj Slstetsn d d3d Ydzd O detsB s dal tSted

[ d&zf CIstetsn d di3d ydzd Is § -Meddtadshy] izl dia iz @i @ jQid@iy'd Is O dz
sdf dsmj doL mfdstej v HjWdddydwlsO dOd | UPAC, jdzj¢
Addals j ctedtcOdes ZMstes2 Msoats, Ctjlsts j Mfsmsedats HO
ftsdzz S sdzd Y j filse j 20 O&zOdzdlsd ydz® ddz¥¥ stedgOydw, dL
COL 5L dz0o Odzj ( B d tsn Y lsHeta) Hiz fidsyOF | Hf kotsth)ls,tc Oz Is o j dz
J dzj € Is te ts Asded®dfiain H dg iz tefI[EIAS].

[ dzj € s to 52 cfipgrdats B  tsf | dzL tsdatsfj dzLofsstezipts b tzfyls tots 2 fls o |
ol telfitotOyj RO SO dyudzs tOL § 51 BEBDEzBH & B 1OF trjCE Ifite tSLHH
JL§ sdzL o O iy dzOdz.  wi j2dzj € BB S d &3d Y dzd Isd d30dz0 dzts )
Jdzj Clstctsezd {f tcts 9 ts HdedsRX thds 19, HJ dzd SIstedydzdilsy Mo ts2
ZO LOtWHO MO CWdlsdydzd jdzj &&j delsd [

ANdG o jBBCOLo0ON0O Codi3f sdzj dzsdIsy dzO0 B dtsfm daL
2@ ] zjomap dzd Isdzd ftetsed. [Bi todzOlsts | o ded B3Oded j dzO
Bdtsfj dzL stedzO ff dzOIs W tste O, Cevwiss IttOdzhW stedsdtc©® B
O tod 4 j ded §zi § s BE d i3d s k@ dOtc @ tihH BC dzs M is .

EnemeHTU Ha eneKTpoXumMmu4Hua 6uoceHsop
m TpaHcayKTOpU EnekTpoHHU cuctemu

\0. - - .\ > : 2 |
KneTbyHu KynTypm

HyknenHoBu KucenmHu .
| FET ycTpoicTsa

‘ || Ly

YoseLwKu npobu &_/ 4_ HaHonpoBogHWKOB CurHaneH npouecop v ycunsaren
| uun B
(KpbB, ypuHa, CIOHKA) » — “ » B
Pt ‘ Cneuuanvsupaxu :: e
3 KNeTkun HaHomatepuanu o =,
- . CWrHaneH npowuecop 1 ycunsaten
Mpobu oT xpaHu "
AHTUTENA
@ ]
‘
E 6 [AHanut]
KO/IOTUYHU Npodun EH3MMM |
{ (8b3ayx, BoAa, NouBa, Enektpogun Busyanusauuma

pactutenHocrt)

R L Is ts y@zondn et al8].
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{Mdeso dzd sy ftwjHdpmlse O dzO J dfp AWt~ d B5d ydedlsg
1 J jMmdes tcOL tcOB tslso Odgj ;
T 17 L3y desfls L O Bded Olss tedL Oyd v ;
1T 1dmMsC O ykzemlsodlsj dzdztsfls;
1 vstcQodedIsj dzdes dzed S O yJ dzO.

[ dzd Sstesrn B ydedIlsy Mmd der sted MO Ftododzj C Olsj dzj c
Bdditsdzj Szdzd, ki 2 CObts Isj dBsEOIls HO BI HOIs dzj Mmc
O) olsdded B¢ s dzjeCHsdedafiitals tof abfftm@fdpt o ) dzj ¢ Isftc 5 dzdz
MdMmis] dgREFPAEO MdddZR@BLOL BlsasBtcOBSISE O d2O0 Mmdce dzO
ddzi CSlstesndaiddydedlsy BdtMmj dzt stcd MO ykoefMmilse dlsj dzdzd ,
BOdz¢ d tsI® dzE3m ds @isH 5 B det©OO dzd 1y Ols JAD IO @digQf disxfj IsHGs figfls O 9 W Is
Bl teLd tojLp@s@BYHY sydlsOded o &BIiHdyddms OO HJOC
gL fmMdzi Hs9 Olsj d&zZMCd tsB ZOMIs(, o Cdzt ydisj dzdets B J L st C
s5CsdkzdzOls O Mtcj HO [ 8] .

[ dz Sstesrn B ydedWils BdBsMmj daL stc B | HO BI HJ
odHBo jIsj s tc O difhatfzeC@sdefc d L ©  dL d3j tco Odzj ZzO0 fMmdce
C sdzH 2 € Isyziggfj O3] j ez I tisds j dzy d 5 d34 Is s deif dzdzO |s &.O tizlize 2z ¢
{Bhdwls fteddydy dOg gz S s ebdpidgdids i dgfp d dedndztso O O
2O jdzj Sltetsndd3ad ydedwWw tslsetso tstds Hftds tsjlsdf jutOld tc wH Ao ~ndz/ o
d dzi Clstetswdsle O Wastorlzf| torosizji I9ts ddz@Rj tcd 3 IssC s fd e dzOdz
(ii) CdzdzOIsdo jdz L OtwWH ddzd (lsjdydod (sl
ftoso sHd BsMislsO dzO Mtcj HOBO (CtsdHkzCIstsd3j Isted yj dz) .
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Ad G TEAZOMdY S OydYy dz0 jdzj CktesRddidydedlsj B
%O tOdhobassEB®] dnde do d.

EnektpoxumuueH/ EnektpuueH
6uoceHsop

R L Is ts yQzohdn et al[8].

[ dzj Slstesmdd&3d yded Isj dzOdzetsB d s ) jddz10ts tef chi | aitis & @ Is| Y 1e] @
&0 odukidd dekz§ dzj i Gasie § Bjs9sifglstedsizZdd. isq U j dz ¢ § das
HibjSbR@OMARS R sdads A2 tlk kitsddttodd td
MOoBsme dse jdd o) ©ok o cdzj esHded JjdzjSlstesHd,

{ zd e sdelz € dzj Sisd H dzd dsid  §frsch dinjf H) sp @ iy deefton §d H @d v § tot
SARS d Hj Isj € Is d t O dzj tstsiy dz@B O o d da fijiC iy lsacijp © j dzL d d3dzC
OB dzdW dS Oydw dz0 odtekzmdzOMfsEOc O Oddss ) geints o
o MR EMse dlsj dzdzO 8 ARSY G 66 g Ads tgjts Rjd B Yj dzLAROdzts B d 1
HilsjSlsdMERBLOVZOSC BAEsdzL 0 O o1 ¢ dzj tesH | dal gz@$ € o 5 H
420 dzts Y Offyts §f & 6§ d3B § ZOUASTfllzs B ffdz S1 € Olss dB f tHazAwsH | t©
5B jh Co@f s | ¢ jf@Oeiki% 5t s dzO o1 diteatAfnidda. Sipl UsH OH j dz ) f 5«
2O \Weidi® d i@dz st Ol J  LfgECdsylRidky ddeClidesiudiy @ dzO dzO

BdzOCSHOKL,  dadj dz0 L dzOudlsj dzdzOL[@®]. g5 j dzj Slsteduj fMS G

[BsHd¥dydteOdzj sts dz0 | afnd Mts t RaefCdsdiagdzddzChyiztsde O Is d
fsCOL 90O {ioHeiEdoddyfj dd IsdesdO figkjisdgHs®t i Ols L if @ dzL 9 Od
HilsjSCldzBOdMERY . AuUNP Iff oz @B O0IS0Odzd Isd ydzad M
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f 5L o tsd®dgiodzd ¥ o U@y d ¥ dzgtzdf & to J fyd(crdgCedz 6 @ 8 ) S s e Odz  J
doslz dzts ) dzL Hsjtds | Sls(datz@fO -CMWER &2 Mnm i L 060 § jtefmyf jSisda
Jdzj Slstesnddi3dydzdisd MmJ demtsfdidd 1 @b dafis§)is @rOs YOS
ol ddzj tetsHded jozj SltesHd, §sStedlsd Mmi M L &Obdd dod

AdecEBO[fjtOydsddzed GWIDYE d dzjd@Gs ets i d kg Y dz® ) j
f zOlsW A BQ:J &3O dej dzO YtesB O G,5B)RsHO J § ZEEDUY dz¢ O
s dddL qieOdzj dz0-j oy gASLN Re Rz @(BGSEE diEs,  GOi] L O
qE)slsydlsQdkj SdB®sE d Bd.yded” fdedzOd

2 S

o ) i i Au:3naTHU HaHOYaCTULM
}~?~’ ! i P1l:EgHoBepwkHa AHK coHpgal :
A v A A B b i
oliiiie i i P2: EpHoBepukHa [IHK coHpa 2 i
‘&{3.‘_""\ . i P3:EaHoBepwkHa [IHK coHpa 3 i
. {"' i i P4: EgHosepukHa [IHK conpa 4

SARS-CoV-2 Bupy EKCTpaKUMﬂ Ha Bupycua PHK

.S % = -,

BsemaHeHanpoba | | -h 4/, =N Ao6asane Ha
s —— - ( ;/{/ Cc supycHarta PHK
£ —

3 . o
Bpeme (sec) Ry A \/*“Vu <
& N - \"\;\ ‘\“V v Y
;‘,\*\/N_ "2 % /«.\ /M\/ f,/( )//l /“\
-— PN &:.) = <—D 4 P
S L W .
E R o ‘tf’: (o~ :‘-\\x‘ ~\/~‘ =
- “"ﬂ\\\/‘a X R P O
(& ’N\_,—\_ b o . o . O o
Real-time MOHUTOPUHT Ha [ a2 Ké” = X
) 7=
nonoxwurenxn COVID-19 MO VO VPN QIRL
cnyyam Au P1 Au- Pg-et.l_l:_’é Au-P4] A~ Ay

R L Is ts yatadefhamid et al[1].

lted IbtLd J dikduspEsdgdetaizls widdnls B §SEilss § o O
d 3B d dzpU dete@ L dzOIs dzd de@lzB q @A sfiyfftp® dzcflz M6 M o d
Y O f lsef yfte t& BOO 6@ i Ctd L@gdgkddjls ¢ ezs B ®o j dzs o o3 dzd BO dzdzd §
f totsB.0ls Gb)ts GAdShs fdsch OB f daf dzlt | ©Ogabv Is ¥ figfsfisasi tc1Cs @
d B3B8 d dzd L o flopfjlodzishi B i 2 CiPjsdzinisisi oz®e tzj ClstosHd, Ist
i 5L o gizvdalsa f dzjj s de@edOL dafQudzd S stetsdzOes dtelzmd [ 5, 10
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[ dzj Stesr g di3d Wdets H | Is-CEVIR] O dz jtediiif) ddBR &

[dzj Stesndidudzdlsj IsteOdziH kS 8§ ts §z§ Is of titly Y s tc A3
Hieked §Oltejdded RISttt OddL B, dLisdL o026
BStOL 5L dz20o Odzj. RBO dWCdSt OdB| BJBPadzd o
Bsdzj fls sdgh StmEagtc ¢ Odzd fdsd &g Is s &b Qe daf Jsdgj Is d ydzd Ot
Yte jjudzj CIstetsn d d3sd yded MJ daL plicaldgls of UOjisci@sgelsiig§ lstife Q dzd
o q tc kztfte{tc O HHdj sk Is d to Iy Jedgdnisizd  Is d IsdcdkO Ol B » ddisjz ) dzd
qdz jSydqd [8, 14].

ltejL tsmdzjHdzdlsy etsHddzd MO dzOf tcOo j dzd dzv € 50
f sHdEB dzO J dzj Slstetsm dd3d ydzedilsy cGdz¢ CSsd3j ted, LO HJls
ddz¥ §j S ydd. -Rodriguez et ndl.etcOL ttOB BIsdr O Jolsddz GwOW Jj
Jdzj Slstesaddiiddyd dz Bdtsmj dzL st L O B toL Odz@ JOG@ sy Is d €
19 fidssed tsls MmjtcAdg d fMmdze dzC O [ 8,

[dzj StesHdlsj dzO | dzj f§ ® tedsin clcla@ittiion f §f dz0 &z
Gl 8¢ 00 fYwdddddHjd (Pl )BEfztsdy dyjdjdiagyifcly fHddls
ddatv § € yH s dgdt§ COjdscf ¢ § dzd ¢ o 1O eds qf ISFsdZBPYS tsdfiad @ J Mls o § dats
Hilsd € lsddQe Onifid yd W d uekdP LBQf sCEMEICD ted o WO ds ddizd fipdzs
h 4§ flBsdjvdzlslzE S-ER/SL  (S1),  dziiz§ ¥z tr@d@d ) § ANPS
My dydw duded d d3tptizis© dztsGok-Bz tizd § ugj jindslsliwK g M SPG)S 1
COCIsts d dzj Mitej O Ushfitmeidly d @& ( JRE)S s B0 dzj itisiody p O
WdLdbdzsedydts L doudsd § aGotafgds d faspr dydisils L C
Hilsj ¢ lsdp®i® ®Rjs @ARSCoV-2 B3OS J Bk yj tef Islp dis Ols d¢f tdsj H O o O
BjLydudes €I 5 ftoj desid diiss s  dzdzs  EMistets2 s o
jdzj Clstetshn d B ydz© f dzO lsY Bsttc@R@ A jeksl @ LsakD » Omigizisds Ho @

J dzj € Is to ts Azdndsdfeusdimds fp 1©] i35 to iy ©deEdAEOL i34 [8, 441 d dzO

312 fIsd wWadflztsB d s j dzL stcd

1l ZOEBHOjdzdj dzO dL Sdzt ydlsj dzdzdlsy = OteOCIsj tod fr
odMisC O Yk o fisdvodds fdjdetslifls dzd Gls u 3@ Sz ¢ zdzd dzj
By dzWwL Odzed tsls tsfftcj Hjuda daBo Jadgon, | Misdiss2 yd o sfls dzC
fydsiz "y ded d L W d fydzd i@ dedadfyf ldschpdecfizd © dz© 3d dzd Ols® ted L Oy
ddzlsj ctotff 5 ®bz® Isf o dide{ dzls  § @ f O e Bdcztcw o Odzj OdzO J H d
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Hilsd Wapd We OL yigdardflzg f Isd yded Isd B dsfj der sted My dL i sd
d demistelz d3j dzls d dedd eed i i dedDd lisfralHj syt Qdzd Is§ B @ sfd daL
fSHASHGL G SdzL © Odzj L o i[9A0]zOB 5Ol sEd s

ANd e Ly dydzOs @ueddQdid Isj dzj &3 H d yd dBge2O f dzOls
RapidPley L O Bi oL 5 d Bedzlsdfdj ¢ mMds | zLeVRctwr § dgd g dzts
d Mmdze &2 O (A) HGoyY- B3O RezPi dSPARESx 3z dzls d iy J dzL tste dzO
f ZOW sted3O L O HJIsGoVBduw@dzlzmdz® BARBEI yd, Odisdlsj
ol LY OdzdIsj dzj dztcp OB HEBtc§ eslsgddz ( CRP) . [ Odedzd Is§
BJLYyduyudes €1 &3 dmsBddzj dz §slstejBdlsj dzméd ddzlsj teW j
ftots s g dzfs € Is tc tRHE tejWjtejdalsjdz Jjodzj ClstetsH. ( B) [ Ofr
CGtcOo dEEN | ipgfsdaff st C) o dzd B3C O dzOM jedsis@ OH H dpteOW Q Isizlz
Ffslstcj B O. ( D) R L SG0%D RapidRiexf Jdp® fiy @ RDOW | dztse i dz
Mol toL OdzO €1 3 fodBtx® On @ECdARR o@BUEED ¢tz dzd S Oydw .

A

BupyceH aHTUreH [letekuua

AKTUBEH HOCUTEN SARS-CoV-2 H,0 HRP, HQ, 4
) IgM, IgG K
NS WmyHeH otrosop
H,0, HRP_, HQ,, -
| - $C2 RapidPlex
s s in B

R L Is s YldadefiteRodriguez et all5s.

li cdzj esHdedlsj dzOdeslstcl B, L &zOlsdedlsj dzOdetstsfls to
o wfldyded d JjdzjSlteshiddidudd Bdtmjde sted. | &zOlk
L &ZOldzd dOdesMlskC sk, &scOls HO Bi HOl Cdflste
ey yd flststed dOt€dsdBY dzj gizj flasmdzj H 5o @EVi2dzdets fifdssdz  difds | STAL
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e MmisteOl. ui-R9 CjOIsjsH ROV O Y jdz t1s odtlkf, tjyj
Hj2Mlso © SO € ts&Y dj d3j dzls O @ o tf SUR@ e ©RQ abufits
fts IstsLd dzOug dae g iPBlsFladfda® dzj dzO0 t1s Mmj o dydv,
fj dzoL stc® ML SHPRY KasL@dzdL JtcOdz ftsoi ton detsfylsj dz  dz
Mol toL 9 Odzj d2O dBsdzj SEdzdlsy dzO 9 ton desisls©O dzO
d dzr § & ) js Yifistiefthaisd dizws f s j daL tdets dfjL datf{tingsy" defOdedf y d § Ists
&Zz0 t1s ojtdecd [9, 10].

rd @3sdzimlis tc chtef@uss 5§ ¥ H§ b 8§ etip® OBLNWR MY Isd uj dz
Bdtsmj dzsgicd dztftc Ptz | torn dztsfyls j dz f dzOL d3tsdzj dz toj L ts dzO dzfr
sfisdud dz Bd®ip] diustHy dazddcotd @@ daffts o If dzOdzE3sigZ] dz e L
i s dzkz UsQ eh Qlzts dztOG dBY teL O H d SAREp s Jk Qv @O d s j-= dzd & O
fto] HY &ydlEstdQ dang d3dsdoigidsts f) 5 W@algodids{ L ( EL1 SA) . 4 dt
st lsdwdkzGE dzB OL JteOdz dzO {f twiptd CtChonyts fipflsgiCiitz e ditAinus diodz
CsdiB ddzd e Odz M ¥ dwBREFH Y JHoRIEHVE s j{ WORBJJME® gzldzls | ¢
(SARSCoV-N) , dLtitdL o@AL] IsAsu P .d3j IstsH BB J HO BJ HJ
stso Otc * gBRMILPyed / MOBE dlsj deO 15 dBddelzlsd. vdLd f
o delzmdzd Is toJ My JtcOtstedzad dda¥ j S ydd dBscOIls HO E
dL § sdzL s @dgjnj dlz@®dz] &3®@)s j e Odzd [ 9] .

A CHBON | BO dzO silkdujdz B daL Sis

XumuyHo
B3aumogaencramne

/

M AH K E Hanomarepuanu

A6copbuma
Ha CBET/IMHA

'
(| OnTMyHM BNaKHa

3 ‘ AHTUTANO :
’ | sPR uLSPR

®nyopecueHuma Cucrema 3a

aHanmaupa
PedpaktueeH He Ha
MHAEKC Ha curHana curHana

\

O6paboTka

U ycuneaHe

P/

v Konopumetpuuxmu Xemu-

NYMUHecUeHuma

_4

Tapret EnemeHTtun3a
6vopasnosHasaHe

ONTUYHM TPaHCAYKTOPH O6paboTrka Ha curHana

R L Is s yRIz{li§an et a[9].
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313, tcOW jdzsoad BdtsMmj daL stcd

| O jdetsots FET (ftsdzjod IkteOdat dMlststs) EkMiststs?
odtezmdzdw €Ot B0 A8 RN Oted dz6 j Odzdzd § o8B d dzO |
L 6OV j BBETW dzOdetsB d 5T dalL fiplise fif)g to ChigSiffisksSts ddsj iz, ¢ o O W
ftoi HMMNisOo dzv a BHOM | dzigd Hzc G tc OW | dzts o sls s  f Gdlesdsvq dzts |
o toL BARSABV-2h d f yj Mis d W j B gteigj 64 tstgd cHOjsls | DisigCs O dzj

h df uj SARGFGOV-20dzsd ¢ j dz o1 o WHsE D Istfjtely Bt dpusj dzls te Oy d w
[10].

JtcOW jdesodlsy BdtMmjdet sted MO yj[Qeded L O Isj Mise C
Ctel 9 dzO ;6 dz¢ C 5L O

i M JtcOlsstEdzO yJ Mistsls O

Isd dzj MdzO Isj B j tOISktcO® o toj Odzdzts o tej d3d

Ctel o dets ¢zOdzv ¢ Odzj

odtizfd

BZOdz¢ d diBsdzj € &z dzqd

A = =2 =4 -4 =5

) SEOHd toj delsOB ddzdzslsls®, odMmsCdy OWddzdlsjls
GOl j dzso dlsj dzOjdasisOOPlgE o @ dzdy d ®d&G ki Odkzd L O B
1 @tod O dzL g st dot 56 | My jh des ©OL OaVlsj dz L O
Cdfusleds €1 dmjd Stel Sl Ssdzff e dissc Pz defisSEed b FH
GO jiz 6ok OV j dzOmt | qdise qdzy L € ROdHs" dzs (A G It
Gj csodls) ffctsy @ oas@ sz nisdledls die § 6 kdzOowdzjsts dz
EmMstes2 Miso © L O BdMJ defied dzc i geds@lef dafs iy §s o didg Is alz@ Is s H
o 3t dfg].dzls ©

1 OLdteOdzdlsy dz2O FET Bd®ofj daL steded EMmlstets? fiise O
Bd ¢ detso j ded d L d3j QoSG drS d dlafedr® g4@dzd Is. , FEho j dz Is
Bdisimj dadgistePlisj H O s dzd a1 dztf QoG ¢ dzsdyls f ¢ B j Miso Odzj Is s
fOydjdadsd dz0 W Milsts, . dudlL ezO HZOgGiad § ls] i dedld L O
dzO g dzffdddesls W Se 30 | € BiEte @ dgjs dPOV-S AR SW O@didizts 5.8 d
ltetsj Sl e RBE@FET) fp) €&l &3 € 52 Ists dipds dedts sdEbedztsdrd® ) Is
(AuUNP). 1]l thik ol torigafipscplljdd daPt Ofzd N P& s &Y dzj
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s sesHdOBdH Ol o3 & Wisdzh it © s dzd §) iagB® ) W & dzs o
fdcdzOdz, ki 2 SOkt PMO | fGazds RYRpMls g dsls jOdsjsdz ¢Qs
fsdjod Ist®da o fipleds @RIGPBCRSIE q s dzL Ste, Hssl9j CHEHGO H
2By dzd W d sPe@gepded d Yt IstsL d dzOYE deL@Fasgis Isidoe @dzjH
&0 J sy s O tc €pBiEte flag Stz d dzse d Is §  § dCy-24@.dzd O S AR

314md e Odzdzd dzOdztsB s dzL tsted

mdteOdzddlsj B d M jndeLOszods fifSL Szt Updd jlobigdazOfis s O d
BqsdzOdzsls j T desdzsc s j-ukBBBe d Is |5 Wwik® O] BEREP s o t
s jBisc Ofsi Ok J dzin® tolg fRE ANz BHY s Covls S ARz dzv 16 dzts fi) I
@ J 6O kzzOs Pl ¢DWDIPstcOH] dsodlsj djlssHd LO fesd
dz0 dzts ) Is te bf Qelisizig igdighs @ R dzs fls 20 B teW s dgs o &Y Y j o § alzB j ik
Csdzsisl & Isj ndedlsj j dzj S Istots dzdag O dztisly s d izl H did5 s ¢
KOS do O &Ods-dBtedHdd MistekCsktgdslye soRgmkisy j § SHSE
HO Bl HJ s L dzOydlsj fzfp dadzth szl gzt ¥ ) ) ociev@ Le@{disdvig itz frdcia:
fsLotdYeo02¢Cd fteddzsy jddjlsts dld3 fiptc Odztstm) dfizd 20 iy dgd |
ndtOdzded Bsdzj ¢ 2dzd, deapaBdgizgilz § s @z dagEBnERs d
nd o tEidiy S Isd, dztse ifp jhysH GHsO S g dziis | GEk s d to O dzdzO
o j lsdzd dzO o Iisff & dutkrs s dediizd[ 2, 5] .

AJERIE® jIsj ClsdtcOdeCov-dz0 MSARSEEN 5O dz®@ FET: 414
oL j BOHf cd®c d yded § e d ©lisMis@gd papl | dhisisd Brasss
LsdzO dzO FET B ddzjnlg tSARKmBV-2 otad 2t Oo @ d o OtslB | 1§ j &is § & O
9 to] Odzdzts o toj d3d .

AHTUTANO 32 SARS-CoV
wunyecTua 6enToK

N o

-

COVID-19 nauuent

.*fﬂ:»

SARS-CoV-2 supyc

SARS-CoV-2 Bupyc

COVID-19 FET ceH3op

R L Is s YyRizdikan et aflO.
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Ahmedet al.tc OL tcdDEUKldc O dzj dz d BBz dzts M dzL ste, dL §f sdzL 9 ON
CoOdzsso d telftswfftbkIstsdgd j o d CoOdzstsoad IstsyS ffoPlsdzOG dz
C tsdz¥ ¢ dftg Ofiglzd Y j yd W o ydzd OQ dals ofSlstsi tdfiriz e fStadzjffs ts. Bl © Ols
ftedmi Mo diB@t CAA lsasd €PMPdzIsso dis Issys dnoe il d
Cil &3 odtkmdzOls©O g JidxOdENe@EE] | § dzO ¥ difizdzdeq fyy J dzls dzd
ZOdzs -~ dB tod B ¢ O t5EidSCRBH jHAD)jIsdz] . v tsidy H Az G tsdeupls dzlstc Oy d W Is O
QdzOdzd s ©  d3tsy §  HUG@s Jdin ju J h)tfizie® 1O pagial fsdey) dizas IOH | dzj dzd
ZOdtsr dBtedHgd deds sy g Mg BOH gl Pz Vd@g) 15 EI D/ 50
10].

31400 sOdij tedzd B dzL Sted

1 dzOG tsH O teqp@ad jjy Hdd@ v dfy UstiscHidzd dgey Is O d3jHgidldsij S IsdftdecOdsls
o dtelz mdeds jodjlsdiciigd Htekzed B3OS jtod diOc solyfjtety PP o daW
tcOL tcOB tsls j dzf B Is CooggCpgddeisfife  Ols HO ©OL cteOdzd yOls d
dzj JdzW j ClsdtcOded qoazgetfC off dlagddC OB ded o dtekzfmded Wtste
Mo 52 MBYH OO tdzOIsOd d30j Isy &Y Isj dzded Gt Hd BMise O
o Cdz¢ udlsj dzdats o o fids®@ Pte g I isis @ Qf © st diz dag lif thigeldzf | e Qe ko
fdMmls j ds@issciwfdé d yap@idzodzH d  utej Y s &z d Bz@dzty C 5B 56 C
(SELEX) d dzi Mdz® btcOdemW stedzOydw M steiH dzzyHdIlsd

AdEEEOr jIsj Clsdtc SARSCOMZO SARSCoV-2 YtejL Of s Ok ted
Bdtsmj dzL ste(d .

vdmded C O £j dz

t1s Off-b Oi3g tc © dzO Yty 4 dzj edtcOdzy dzO t1 s -C
HilsjSydw 2O SARS CoV iz dzj 5€ Of fiyd H dzd W

delz ¢ oz 5COYMIHdz B &l ) jpow qyduwod YL -

d 3z dzetsmtste B § dzls a2 dzt® @zl

Of sOd3j tc 9 tenlz ydt
stsdzd uj Mise j de@dap wEdft1 s OflsOdjted, Mol oL
SARS CotesdzOQoadteizmMded rdBtedHdL JtcOls ol tont
By dzlsi € ytejL SCodzs edtddsse ddzdL dtc 0@ViB fiy dz8 2
ft1s OflsOdzjtcd oi ternlz
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rts OfBORHEOd Bjlsts RHjdzZsdW S Oydw dz0 Of
ZO SARR dkzCdjsCofmMHO fj Mol texCd¥2NE jindzls<

[IsStdo Odzgj dzO Of IsOd3j RBD O -CB\ARS h df y
ZO S-EBRL hdfyd Misdw cdzdC sfdsthisij JdL §f sdzL 9 O
dHjdesdW¥W dydteOdzj dzO C
ACE2 fjdzj Sydtsdadz0 Ml

1890 MdMisj dBO L O Hjulf jydWduydetslsts Mo i-@oV:

CotesdzOo dtczmjdz dzzC A N-B j dzlsi €O MmjlsgL ffdzy !

YytedL JHdseojtdyJdz 1 MsteOIsj cdw L O dH j
JHdse jtedyded 18
RLYtsdzL 98 O md ELI S

cOL §f 5L dzOo Ofizds O d3gz® d
Mol tcL 8o OF OWddedlisj Is

R L Is ts yGgt& et all4].

1 dmjd stedlsj d L-ffs O dsEDRg @idaB dgds v dgfsm Odzd L d5d L
VOB todIsip OMcne tf fiplf s e tod df 8 O MddelsjL s Odalsdls
Lo jMmisded fi hts SOl ARdddyudd Odesdlsj ez Olef dzg
ftc Oo dz'ne CAldsd@stF z®Is dets ' | dzd i JdpQ@ d 5 Wi flaieRE | dzOls O
LY Ssd OREOMISEE dzoo GBERS2H jIsj CydwlsO ¢Olsts M) dda
Of Is Oy fddzOls W stedsd [ 7] .

dflsOdijtedls] MO sdhdetsdzS dj ssdrdd MjCojdydd,
kONUA@ HO ©OL 5L dzOo @5 yaf ¥ 1 @ Odisgzdi ezt to o3& &fs ¢ fg dzd :

1 BOdkS d dissdzj Skdd SOt OdiqddasS gy dzd dzd, dzz § dzj
1 BOCttBcwPL&ddzS dzj Jdsod Sdmjdddd d Bjdsi yd
1 fsoi eodesiisded jYdlssfd dzO sdikimd, BOSk,tdd

O OB Mettisfgd e Ols kdzd ¢ Oczdzed Isted d e3) tdzgf O P ) M
My Wfdudgs &3 O0dzOdzd s s j . v jB i tBis 5 O lsdsts HAP dzifpts Ouedisizdzts
daissB d dzdL eOded o) enk 5ol ©h fas BBl © dzddsq BRS¢
(OfsOMmj d. BB H J BESEHmQMls o f 2O @l d usiL dLud
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fdc d@d@zl wisdz » d &3 yded d/ ddzd Bdtsnddduded (sl te
dbflsOBjtedlsy Mmj MudlsOl L O tBj"OpIOfC lEIO@dgHsH N J
[7].

¢ lsOMmj doL sted sy f tej-B Bis O @lzd OB d O fzGuplp tizd , H Pt
dL fdzj He Ols d sftejHjdvVlis Cdzd yd Mise j dzts sOtce j Is
Bdtsaddduded fsgocygdists Mn§ sddivdpindsdiy @z «fdz0 dz.
I'toddssHj 2dgso thf bad W dyded OflsO®jted fm yjdjed B
B rOdzdL B3O dzO B HBPlctotsp Gleg Off] M € P tsH [ Hzfs dzw dzj Is ts
ftosf stcyd sdzOdzj dz Md ¢ deQids | CHOHHAIOTFRIR S teRFfsls jOlsL &1 O B |
tcOLHjdzjded ©® Hoj CObjcetsted dslsaiijidz) wamf:dzts eiyelss dia@ddz]] fids
ddzi Sstesnddsd ydzed Of sOfmj dzL sted [ 7] .

3.2 APoint-of-Carefivs j Mls 9 O dzj

APointof-Cardils j fls o, @ qejl ls{tezdidO dafsj dzlsi 6O L O Csdalstesdz d
L OB MY o Pz W B Baidf Oz @sisd yded Isjflssaj, dLol ho
By Misslis ts, Ci Hj st tgd oG tg dslOs {f fipjcg P tiz jdzistOfisls/ O @a® Istc © &3¢
B dzgzlsd, O daj YOMBI HBEGEER®Y RBEHHIstE OMI OBY dzd
delz y j dek dtfeiddledNds A T) ,  Isjifislsioyid v QidQigCaiis dsi §iad

1 OL Otel BPointofd@ardi Is j Mls 9 Odzj 2O ddz¥ j CydtsL ded L O
fcjHils®s 2" OO J fsdzdztc O lsg s B iDdZAO @ c dzsMis S O (1
1 OtcOfMiso O sIsts tOL ftetsMistcOdzj dedj dz2O odtkzMmMO dzO yt
ke | 6k ZEBZOEOLITBY o ©OLoads Ohdls] fj MisttOdd ¢
fsolsctodts § cff deW p O ff O o Odzdw C Ot tjthy dcOls s
I dzdL Sdw dLlssS (MERS), Ijxi ¢ wsfhlki tt tyiyfaftcolsts
h ORse j 20 ¢ tooff  alaff t8 &z D qleeimdgled qzf S O )@ WOL BB, §
fsodh O Ols dzzyHOLO ©Is POCT [ 6] .

RdzW J SydoLdzedlsi L OBtsdzv o Oded™ ftoj HNlsOo dzv 9 Ols M
d oBHWIS Hts o jyj Bls HtsdksesddzOO Md&i tlsdd M
tcOL f tesMistc Odzj dzd Is jts drfr WOAE] Y d tdzjdfdtc J LSO B dzOIsts k9o j dzd o
tOLodo O dlsj frj W jifskeqedegdd v Is) OROYUddz L O cEteOdzd YyOe
tcQdzdzOIs O HJdOCEdetsMisdC O, Ctcjlts ftojHMsOoadzvo O (o]
fsHAHEicOHd MST § sls ] tom Stz gk 5@ Odzd mMisd d B O
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f sz yOo Odzj .dz@ Gt fLesdea@slslj POCT &jlksnd MO sl fi
LO fto] SHEG AP OiaQedz0 KjddOls® tdL tcOdzaj J dzO&Odw
SBStolzHO Odzj 6§ OPBIHEO0 W dzj dz0 H tststs i mA O ¢ dets fipls of W dzd
sifmMsseoj BJL MfiydodkzdL JtcOdes tselyjddy [ 6] .

PoC IsjMmlsoOdzjIsts isLosdzW o O HJdOGdsMmisdydtcOdz] ¢
dzj sBrBHdBs dL O Odzy dO (Jtetsed Is §Oydyjdalsd o
p Oy dgs L O dzgOMmj dzj dzd  Bj fls © BOGsczd §f SHEMSHEG 0 O e
JdzW tOMlstekClsktc® L O OdOdkdL qieOdej O Getssd. wif

Bdfjdi stel s, S22kt Mj dL i@ 8POC QY sitsd g Pdzj H
fOlstsej dzO.

l1toj Hd BMiso Ols O L CPods jfriddibjO dzj Ists  dzO

. o3d dzd B3O dzdets f tetsMistcOdzMmiso ts; L © IsjMmlse Odegy d i
. hdtest sdi30h OBded OdzOdzd L d

. IsjMmsoOdzaj Ists sy j HO MmJ ;drei ehd dzO teOL dzd Y
V. dBscOls HO Bi HOIs OHOfIsdtcOdzed .L O tcOL dzd yded o,

AdGIZIB@R j B3OIsd ydz® ddz¢t MisteOydw dzO0 CAudR yfmlsoe j
fsish O dO@ SARS OflkOfj daLl ste.  (-QoV-2 o tizff) & ts B OHs SIS
sOtee jlsdzdlsj hdfujmlsd Bjdzlsi yd, Isj Mmj ©OL YL dzC
9l tenlkz f Slopz® n AzsijiROrfslobEteal O dzg I§ fzistfSle0 i3] o dhly lsH
sl f 5o tEECIANISSRORAS!S Kidxfj Ists§f s dze § O @®das j drOd Is j 5O ¢
Ramany d@dz0 Cy 3 toj ff stelsiBOEE JcOded ) OLCly@Edzfc@iad dzdr 1 s
ndBtedHdLdEOls M 1s o) edlzlstdjh dadOsdgts-NipA®) dipDis ls dz
diseddzdL dOdzd L O Hjdzts 6§ O fAls O dgPuatzd ze1Nds tOls.  ( ¢ )
SARSCoV-2 SB j dzlstf @&z ydtc O € sdat sSted3Oyd tsdzdzO f taffs d3W dzO
Cjlsts fsLotsdw o0 da@O Offf js Oftgg oz Bl MBE BB &O " d
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(a)

Wunyecr 6entobk

. Pamawos curHan 3a
CynepkancugeH 6enTbk

.

Cy3
SARS-CoV-2 PamaHos
’/ Mem6paHeH 6enTbk nwsar 2 curHan 3a 4- v
\ / Y ’/ . & » ety
Nusuc & ) e e g2 $ e !
» ‘ol etk ™ :
— I "= ‘ R .,-»‘,:‘:':"1 ':\ — |
‘e 25 A P : '
~ - W oy 3
,.. <. v L™y y '. YsenuuasaHe Ha
/ N KOHUEHTPaumMATa Ha

SARS-CoV-2 BupuOH HyKneokancuaeH 6enTbk AnTtaceHsop SARS-CoV-2 [PFU/mL]

(b) SR @

[OHK antamep csbp3saly
wunyectua 6enTok

Lunyecr 6entbk
"l (raprer)

Antamep

Csbpssawa AHK

AR
AR
AR
AR
AR
AR
AR
AR
AR
AR
AR
AR
AR
AR
AR

PamaHoB penoprep
(Cy3)

''''''

PeuenTopeH AomeH
3a CBbp3BaHe

BuTpelweH craHgapreH
penoprep (4-MBA)

R L Is s yMaddal et al8.

[ Hdzd sEBstad@XAsdo dzdlsj POCT MO IsjLrd, SCStdlts fi,
BdsfjdL sted, Isi 2 CObts Isj fsLosdwoOls HjlsjSlkdkC
BSGEOls HO B HGl ddgs disedd Go] (MBS .

ANdceRHEOsdsted &3 Isted YydzO H,j Isg © nydf ¥ O dAP® d dzq tc liz® dRs | O
WdektcO® dL B tcOf teafO Cdsj2 Is@izdiadds@ iz © fy dzOdes yOMmisd yd
Hts ftesd3W dzO dzO0 Yo jIsO s yjteo jdets o dzd dzOo fs.

[eTtekuua ¢ HaHoYacTULMU

¥ 0K K ;é%%
¥ ¥ M K

MpomsaHa Ha
SIATHN BeTa nopaau
HaHo4YacTULMU 4
arperauua

MpomsaHa Ha useTa
NPy HaNMuMETOo Ha
BUpYC
+ W >

Hama npomsaHa Ha
KpbBeH 3natHu useta npu

cepym
Py HaHouyacTUum OTCHCTBUETO Ha BUPYC

R L Is ts ylizdatet all4.
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