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Sadutiostulsalain-19  fumsveaeunsaddnitaondy  ussdvBam  wazurseialdiumseytian
ﬂmzﬂiiuﬂ’]ia’lmiLLazEnLLUUigﬂLau (emergency use authorization, EUA) Tuunsuseine LLazLéuamijﬂ‘TJuﬁiﬁﬁU
Usznnslulsemeunda (9757297 1) 18un Pfizer/BioNTech: answe1andng annmelsy indln; Pfizer/BioNTech
W Moderna: ansgalin uag uAWA (full approval); Sinopharm: ansgevsuleditsnd uvisu w1gfe1seide
Findln Fu Gawwunngu); Sputnik V: $ads Aeuagmeudautusieudniudesiioyavesiaduusiazyin uay

Yadelunisiden Feazldnansiely
A15AWNAIUIIATULAIN-19

vhlanfimsiauniadulain-19 lusseznieddnuionounaaeulusyuddnaundt 215 i waildnou
59 wilaifilsgnuaaeuluuywduiaiu msveaeumnudasndouasnsnsyduniduiu phase | uag Il $1um 45 vila
wazNIINAdUUTEANSNN (phase Il %30 efficacy clinical trial) 91uau 15 wiln Tiadudosiulsalain-19 91uu
5 yiafineaouUsransaaiaudy Ieun (1) BioNTech Pfizer, (2) Moderna, (3) Oxford/Astrazeneca, (4)

Sinopharm: BBIBP-CorV uag (5) Gamaleya: Sputnik V (9757977 1)

unanvesuresindulain-19 (vaccine platform) ﬁgﬂmaaumﬂﬂaﬁﬂ Usznoumey TATURINIY 73D
inactivated virus, "'s’ﬂ%uéfmﬂuéauqmé %39 live attenuated virus, non-replicating viral vector, replicating viral
vector, protein subunit, mRNA Tu lipid nanoparticles (LNP), DNA wag virion-like particle Tuuwannosuvasindu
Frumsvaaeudszansamudtaneiind Wuuwanesuvesirduwuuin iemissiia #ie Sinopharm: BRIBP-
CorV anUsemeduiiluiadusane (nactivated vaccine) fiUsvansam 86% fmdoiduunanrlosuuuulviiics
lunglluiadutlosiulsalag Ao mRNA vaccine 2 vila (BioNTech Pfizer uay Moderna/mRNA-1273) 7y mRNA
voe8udiuldon [spike (S) protein] w89 SARS-CoV-2 W@z non-replicating viral vector vaccines w94
Oxford/Astrazeneca 714 adenovirus ¥es chimpanzee Junmgueadu S uag Gamaleya: Sputnik V ila
recombinant adenovirus type 26 Juwimzvesdu S HutaTuduwsn (prime) waznsziu (boost) M

recombinant adenovirus type 5 Wuwmedu S

Saa '

wwanesuindu mRNA l4ldna sensld lipid nanoparticles \uudansiu mRNA fiflguduuden (S)
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finsimudauuas mRNA Lilinsedu interferon Iodnse wenainiluwavwesy mRNA ddsansondadie

biotechnology lad1uauinlunatdudy

Tnfanveildluwnaniesuaduildhdailddusuuduning  (nonreplicating viral vector) léiud
human adenovirus, chimpanzee adenovirus, canarypoxvirus Wudu Jpduladn-19 ¥89 Oxford/Astrazeneca
14 chimpanzee adenovirus Wunwigvesdu S uay Gamaleya: Sputnik V 74 recombinant adenovirus type 26
Wuwngaeady s Wdnluulasadulusiu S ﬁgﬂﬁmLLiJaﬂmﬂL%aéLﬂiuLﬁmﬁ’meaMWa%m MRNA g suslolisa

wvgdudnead Neaesyiatannsaninladiuiuninlusaiiignnii mRNA vaccine
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Pn3dgiilananunsaddenauiaulaiadulade-19 Aluszansanlalanielunisld duanniuiansuwua

Y84 SARS-CoV-2 MnUseimaATugninaunshufieuunsiny a.e. 2020 Adeudeuntutislaiaifieuswigy a.a. 2020
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Il efficacy trial azuiuldandaiuiuiasuidnamulunsiaundniadulain-19 funfigndosdiduusn A
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Pfizer uaz Moderna awuluu3enay 4-5 nilundhiduuim 8nllade fie nquaunmdtidnsinsinegs d31uiu
= [yt Y 2 a v Yo & & A A 9 '
winwefeldlueanadnslunisnaaeudssdnsnmeesindulidisalalussesiandy WeaWisuiungy placebo
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YUz iindulaIn-19 Niuszansa ndasiulsanauisaldled 5 vle 9757299 1) wardn 6 via (975799 2)
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Windln  demlus a?wmuimaﬁgmawa‘uaa Pfizer/BioNTech: > 500 @ulpd, Moderna: 300 alulad,

Oxford/Astrazeneca: > 3,000 a1ulag, Gamaleya/Sputnik: 300 auled, Novavax: > 1,000 a1ulad, Johnson &

Y -

Johnson/Janssen: 300 a1ulea wudy esnieduiinisudalasndn dvsulsswmandaldlsvnsdaarmtnnas
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TABuves Pfizer/BioNTech d1uiudulaa uazagladadulusoununius a.a. 2021
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Planiusernsuseunn 7.4 WuauAn nanwiuleainduladInnanuaiusevasnanlewnazluaeindu
1AIA-19 ARNIUNSBNEIILHIUNISTNARDUUSLENSNIN (975197 1 Uae 2) Huiusiy 7.48 uauled (tude Ay

3.76 suiuau uazld 2 laaderu Fepsunesa) Ussimanidselags (awanamelsy) duseunssim 13.7% ves
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Oxford/Astrazeneca 300 aulpg wazazdainduuad Oxford/Astrazeneca 138 Novavax Wiudn 200 aulealu
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"Fyey1iun1e Oxford/Astrazenaca 7aznanindulain-19
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1FULAIA-19 AULD SARS-CoV-2 Nnanawug

Bu S veuda SARS-Cov-2 aggnulasiadulusiu S Jsusznausensneziilu (amino acid; aa) $1uau

1273 aa wualludau signal peptide (aa 1-13), S1 (aa 14-685) uaw S2 (aa 686-1273) suvafivimihilunsdu

| A g

fsuuURIad (Receptor-binding domain; RBD) s aa 319-514 uagmunusiiidu fusion peptide Ao aa 788-
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gilauoufvefndunsaowolisa uazsumisd iy linear peptides Tinszfuneufvefzegludiuiinoud

Taiwasunyas wu C terminal (aa 1-113) WArUNNEIUAUS 909 S2 TINDIRIUNLUS fusion peptide
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Taguladn-19 MunsnageuUssansamuasieydalvldeyiu lnldive SARS-Cov-2 angugusniluen

v
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1991n3u Ao WUHAN-01 strain \Jusiuuuu aduaunsanseiugdfuiuissilaueufvefuazedinadnsimizle
flulge SARS-CoV-2 vinaneug (L, S, V, G, GR, GH) fisvunegluvueil duveninareiusiussmasing iy

wuhneunsiednseladienitaneiugiduta 40-70% Senaneiuginareiugilin SARS-Cov-2 VUI 202012/01

3 3

(Variant Under Investigation, year 2020, month 12, variant 01) %ﬂﬁmsﬂmaﬁuﬁ}uaﬂﬂiﬁu S U 9 funtses

v v o o

nsAavdluan 1,237 nsnaviilu (0.7%) wazlafansandidiumiannaienug Usenoumesunianiuiudisuuuii

Wwaause RBD Ao N501Y, A570D, S1 8 AH69/AVTO way S2 & P681H, T716l ﬁaﬁmmﬁ’madwmiﬂmawuﬁ:ﬁﬁmmiq

wianilenadinasienisuaundnueufvenfiairaiuannslasuiadu eglsinu WeRinsansduvdsfinaneiiug 2
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funide MU AH69/AVT0 wulniwase linear epitope Hoeu1n W51 linear epitope vaslUsiu S 81de 113
nsnewiilu a3 N501Y, A570D fieglu RBD Aillu conformation epitopes Felinsznuiiunisiuvesuoufvefi

lianiadu Ay Temanidenateiugasnaunannisdurewouivefaninduasiindulatosun

faudluswendesziinsnaneiuguinawiaduliannsatesiuld urunanvlosuvesinduidu  mRNA,
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non-replicating viral vector, recombinant protein a1l azgnusunilameiteyiugimnssulaogissina

Y Y

ssrnsewielandsldlinnudrdylunisinmunensiaiugnisuweitio SARS-Cov-2 aghasaliles
Jadgvasnisifenindulain-19

dioszdondaiaduuiale lddinzdumsiasandeninedaanyaraiilu 3o uaainsmisnsunmg wie

HuSmsUsewmatu desiiansandadedeludl Ae

1. muasads Srdusivlefiiiunismegeulsyansaimuda uaseniinnuvasnde linunadiades
Sraussanntadu Sites 1 twdser evdnadisatadu Judu madradesdisesseSlunuiiiiuss Shennsud
U9 (@naphylaxsis) Mnin1sdaindulain-19 ves Pfizer/BioNTech awdesiimaiihsTilnddaniadlumdsain
30 Feenuvesiaduamiausnannsadumildegiatamy @uves BIBP BBIBP-CorV woildoyauisdiu usves
Gamaleya: Sputnik V fusslifimsliameeazdondeya

2. UsgAnBawveringy  wiwewhddifesasvesUssdniamas  wansdtansadesiulsalainldgeny

$rudesaziiu ﬁ‘?ﬂ%ua&jmmﬂmﬁﬁﬂizﬁm%mwLﬁﬁ@ﬂﬁz 90 A BioNTech Pfizer, Moderna wag Sputnik V &@u
2949 Sinopharm mmizmm%ua&ﬁ 86% Wavue3 Oxford/Astrazeneca lngsaude 70% Fudsmadasiinisinuse
desnlunmmageutssansamldiinsuiaduanindy nquilld full dose vaondudiaszaniam (62%) i1
ninguilld half dose uusnuay full dose WWadians (90%) adslsinuluusansnsagy Saduiiiussansam
111N 60% zanunsaneliiia herd immunity 16

3. gldufy ssevnmfinnanugldufuiisinizdede SARS-Cov-2 niimndninduiimnuddy ez
hnsdateduasu 1 eesaansateatunsindoldunumidla luvasdlifiteyavemninduilisueudalild
u& Sawizes Moderna finuiueudvefisumzdedolain-19 egldunds 3 iWoundildsutniulnaiiaes Toya
wianisnduseaiimaamuglésuinduse tiofinsanssesmidiedliiadussoly

4. msdsgesiamth (premarketing purchase commitment) Wulununalnaann dlefiguasdannn
gUNu Tafeaiinisansdramthegaiindnudn Ussrvuvessemaiildsunsaniadulain-19 ufousunau aa.
2020 uazdud A 2021 Fmidulssmediiniaesdeipfuamiviay fudu Yssnsilanieusisenaasss
Lilasuindulein-19 nelul a.e. 2021 wagludiuvesUsswmelneaylananbiluunasdeaisly

5. 3101 919 1 uanssiadelnavesindulain-19 fiHunimmeaeuUszansaimuds Tutsiiinisszun

simdmsudaanyaraeragniinfinsanduddvany  dedlsuivlssdnianuasanuvaendy  usluwd

wleunefidedituaudiuauuin wWiewds herd immunity s1efasgnihanfiansandudidudueg

6. avwawnsalun1mdn videguniy n1sfaey (post marketing) uagn1snszatedndy logistics 1u

v a

Uadeidosfinnsan dediaduvaneaiinliden wu gamaliildiiuipdu mndenldnisandoniaduiigniiulalu
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naevihusuunanuiienaldteagivesiieriesnidentaiulainwinle  fileuldnetufidegylsa
e uarlsafnidovaneviu vieihuiiduaeeyinsiveniesinldunansesuirduuuuidy Wy recombinant
protein %30 inactivated vaccine WU IATUVDY Novavax, Sinopharm, Sinovac VUi Uy
biotechnology fildan mMRNA vaccine ws1zadefiundudosougqns wazld RNA asuinuiloufluwvede
SARS-CoV-2 fiuszanBnmdinunn unsviufiuenitesnlswiin non-replicating viral vector 911 adenovirus s
i lHldkalu adenovirus vaccine Wy uslunuduaie lutlagtuuazoureansulnadl sarliilonaden
yilavesinduledn-19 ldmila fushisesndrefueaiiosdainduledn-19 vea Pfizer/BioNTech %3 Moderna

wmediusgansamdunn Aldananse wsglssnalneifeslunemiulseinadug Avesdilineusn aanisali

nUszansilanazlasuirdulain-19 asuvnasinasdulatet a.a. 2022

UszwmalneNazdindulain-19 ¥89 Oxford/Astrazeneca nanbuusemalng anainaglabinaisl a.@. 2021

wazUSunadeaindaldonaliiisaneiulszansiaun daly Tusserdunisddadiminbidasdulauniasyuie
wnyy Jsflarudndu lid1ezain Pizer/BioNTech wag Moderna Fsenautsuiladntos wu wnadedlauinia

aulaalufoununiius ¥5en15983d9%89n Novavax, Sputnik, Sinopharm, Sinovac, CanSino Litaua3un1s

Jasiulsaladn-19 Tunguidesineg 1wy a1y yrainsnanisunvduazansisaguiiduaiuusn Afeundyiuns
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szuvnszaentvaivedladn-19  egluvuell  Tusssrernhveiasanmshdyadieniniaduiiiunismaaey

¥ o

Uszansamnldunannasuisaunsonanls 1y Novavax flgunanwasyi recombinant protein #3e Sinopharm
Mnduiadusanie oglsinnu serinendslafitedudl nnslesiulain-19 Adewi Ae nmstestusenisldaniinin

aundie Snwiszeeing W lUluiyuwuwedn aeilovse warsnwgueaunde

M13199 1 Tagudesiulsaladn-19 NFnaUsEanSamannmadeun1epdiln phase Il 3o efficacy clinical trial)

1. BioNTech, Pfizer BNT162b2
Vaccine platform - Lipid nanoparticle-formulated mRNA encoding full-length spike (S) protein

- ivlugusuda uide dry ice box -94°W vi3e -70% il sensor &y GPS wazgamgll (UiEgs
Waunduwuy freeze-dried e liifiosutuds)
- 3A%u 1 vial i1 5 doses (0.3 m) Fosazaefigamaiisies 2 $alus (Weludiiu 5 alu) 1Feanse
Yinde Srdufazansuazionudadesdamely 6 dalus
- ANy 2 Wlu vinaiu 3 e

Phase Ill efficacy clinical - 1d1@dRs 43,998 AU INAN5FOFNT Lo B15IAUALT UTITa wan3nile #s

trial - UssAnSnnm 95%

mseud@ldlupy  answeandns’ ansgeuidnn’ Windln' e1efersade’ uauian® EU!

Manufacturer capacity 50 million doses 1@ a.A1. 2020 wazifiandu 1.3 billion doses 11d a.a. 2021 5971978 20 USD/dose
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2. Moderna mRNA-1273
Vaccine platform - Lipid nanoparticle-encapsulated mRNA encoding pre-fusion spike (S) protein
- iivlugududs 20 leuw 6 weu way 30 Tulugidu
- adndnu 2 Wdin viheiu 4 et
Phase Ill efficacy clinical - @1@nasins 33,000 NEANSFOLIINN
trial - Use@nnm 94.1%
mseudfldluay  waw’ ansgewsn’

Manufacturer capacity 500 million-1,000 million doses #e% s7@1%18 32-37 USD/dose

3. Oxford/Astrazeneca AZD1222
Vaccine platform - Non-replicating viral vector: ChAdOX1 (chimpanzee adenovirus) containing codon-optimized

spike (S) protein

- ivludidu 20w - 8°

- Fondndu 2w

Phase Ill efficacy clinical - 81@a1ims 64,000 AW IMNFNTIVDIUITNT UTITa wansnld
trial - Use@nSam 62%-90% (70%)
myeuldlupy -
Manufacturer capacity 3 billion doses Tul a.a. 2021 571918 3-4 USD/dose

4. BIBP BBIBP-CorV: Beijing Institute of Biological Products, Sinopharm
Vaccine platform - Inactivated vaccine administered with aluminium hydroxide adjuvant
- ivludidu 200 - 8°
- dadndnu 2 Ju
Phase Ill efficacy clinical - @1aasins 56,128 AU tae 31,000 AU 91N @NsFOMSULTLINE ndo uvitsu 9UR 2e5unu w3
trial  ®15LuURU
- UsgdnSnw 86% (ansgomsuiedisnd)
mseudfldluay  Ju Uiy ansgeniuiedivind dulafide

Manufacturer capacity 200 million doses #oU 591A1w78 30 USD/dose

5.  Gamaleya: Sputnik V
Vaccine platform - Non-replicating viral vector: recombinant Ad26 (prime) and recombinant Ad5 (boost) viruses
expressing full-length spike (S) protein
- Lyophilized formulation Lﬁﬂucﬁ@u 2°% - 8°% 3w frozen formulation LﬁU‘Lué’LL‘&LLGﬁQ -18°%
- Fondndu 2 Wiu e 3 e
Phase Iil efficacy clinical - @1@asliAs 22,714 AUANUATTA Salde Budie LLuglean
trial - UsednSnm 91.4%

myeulfldluay  Sady

Manufacturer capacity 500 million doses #oT $1A1188NT1 20 USD/dose

"Wuu emergency use authorization, 24Uy full approval
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M13199 2 Ipgulesiulsalain-19 fiMdmageunienddin phase lll v3e efficacy clinical trial uazazinalud a.a.

2021
1. Sinovac CoronaVac - Inactivated vaccine administered with aluminium hydroxide adjuvant
- ivlugidu 2°9 - 8°0 Aaidndu 2
- Phase lll efficacy clinical trial Tdo1anasing 32,738 au dilaifusyavsnmuvesindu
- fimseudi@ldianzuranguluiu
- Masw@n 300 million doses fol
2. Cansino Ad5-nCoV: - Non-replicating viral vector: Ad5 vector containing full-length spike (S) protein

Beijing Institute of - iAulugifiu 27 - 8%y wSeguiuds -18° Saiindu 1 10u
Biotechnology - Phase Il efficacy clinical trial Tdo1anasing 42,382 au ilaifusyavsnmuvesindu
- fimseudi@ldianizuranguluiu

- fMdands 100-200 million doses #ad

3. Janssen - Non-replicating viral vector: adenovirus type 26 vector expressing stabilized pre-fusion spike
Ad26.COV2.S: Johnson  (S) protein
& Johnson - ivlugidu 2°9 - 8% Aaidndu 2

- Phase lll efficacy clinical trial Tdo1anasing 91,845 au ilaifusyavsnmuvesindu

- fimseudi@ldianzuranguluiu

- AMdauds 1 billion doses sa¥

4. Novavax NVX- - Protein subunit (recombinant nanoparticle 48 full-length spike (S) protein 14 saponin-based
CoV2373 Matrix-M1 adjuvant

- ivlugidu 2°9 - 8% Aavdndu 2 dn

- Phase lll efficacy clinical trial Tdo1anasing 50,819 au ilaifusyavsnmuvesindu

- fimseudiAldianzuranguluiu

- fMA9uEn 2 billion doses sat

5. CureVac CVnCoV - Lipid nanoparticle-formulated mRNA vaccine encoding stabilized pre-fusion form of full-
length spike (S) protein
- ivlugidu 209 - 8% léuu 3 wou Aadindu 2 du
- Phase Il efficacy clinical trial Tdo1anasing 51,444 au ilaifusyavsnmuvesindu
- fimseudi@ldianzuranguluiu

- fdands 300 million doses sat

6. WIBP vaccine: Wuhan - Inactivated vaccine adsorbed to 0.5-mg alum

Institute of Biological - 1AUlugidu 2°% - 8° adndw 2 1T

Products, Sinopharm - Phase lll efficacy clinical trial Tdo1anasing 52,864 au ilaifusyavsnmuvesindu
- oudiRldluanigomsuiedisnd uazdu

- fdands 200 million doses sat

o

*Sadudlostulsadnidolasaiiiltogossilsyansamlutioguuid fuwanwesutu (1) Safuduiusougn? (ive attenuated vaccine)
i) smallpox vaccine, oral polio vaccine %589 OPV), rubella vaccine, measles vaccine, mumps vaccine, varicella vaccine,
influenza vaccine (nasal spray) (2) 7agusgan7¢ (whole inactivated vaccine) 1% rabies vaccine, JE vaccine, influenza vaccine
(3) iAFulUsiu (recombinant protein subunit) %4 hepatitis B vaccine, influenza vaccine (4) virus-like particle 471 human

papilloma virus vaccine
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