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X900% (331 75%) 1,800 | 1,350 | 450 X900%1 (331 75%) 1,800 | 1,350 450
Al 91| 10 10 - A Y 49 10 10 -
24 AQALHZRAAE AH D 123 AGAYNRA TE



AT AR A

AL

A2 &

[]

A AR

F1

B4 AZRE AF o

g 4

& Aol AR

=] —
AT

]

o

£ 23 A

0 FuRA

W9 % o)l mE 9 33 %

=
=

1/274<]
O AAGABIAAE F7 Fol 211 23]

7Jo= 9809 o] =Ejollx FA=|of

=
-

gl W

LAY 2 B ARED g

HiA
h AR S

3

I COVID-19

48 9

=i}
=

mREEECEEE

]

4%

£ 5o

, "3HA

, AHEE

-
3t

O & AR A &9 a3d AuE A ARl=

(e,

Lo

o
A

<A

o)
Hjo

T8

O FRAFAANM AL A A =, 71 8

A 5) 32 AdNE AER

M

d

[e)
+

N

SECEEEERES



34 229 WA GRAAN AAY A4 ARE WA

O A #3044 2 27917

5 A Y AT SHA FRRATL 712 AQAY A AE A A
71247, FREA, v @ Ak AN AFTld AW /3 AG Y
He 33 AYY AA o)F drE A=Y

ALz 7154
O FHFA7F AN 21d 2 22 d Fagh Ad SE F AP acls HES
O WA= ga

O H WAl Ak 9 Ho] 7k&3kE T Q)

WTIO Rzg @Al fuld ksl th9
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0 Adulel 454
BAZE AN D 1/2/38S 9B AR BF AY 2 5 AY 7] 32
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A2 71x23

U
M

HN2% UxAz 243)

A1 & FRL9 HOIH A dBHS R N TR
1. ZZLHO slol2fx HES T

[ ZEynto] Y 27+E519(Severe Acute Respiratory Syndrome-Coronavirus 2, SARS-
CoV2)= 199 128 Tl ZaA7E B1E ), 209 39 129 AlA 47| HWHO)=
EEERECES

O ZEU9 upo]H e oF 27~32kb 719 AR o] Fo{ RNA Hlo|#2E
A FEo] TR A9E g der, AaAe] TF7] HlEe o)
T2 AvgEva d2A ds

O A A A o]F 21d 82 11YA A AARCZ oF 29 Ho| A, oF
430%F Ho] AFEEt (18 2-1 Fan)

203,295,170

430355

(O3 2-1] ™ MA ZZLH9 SHRIXF 5= & AR} 5
Z2] : WHO Coronavirus (COVID-19) Dashboard, 21.8.11. 7]&

3) § A% 209 AALAHHANE B0 92 o FHE 219 AUADAHAARE 712021824744
WS 4FE FHHOE 2ASte] A4

4) £4 : Kang(2020)
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[ 1199 A 2R 22119 wpoj2ie Algte] Aua Bl Holso] BAsllal,
A HolF fF= FAH I IF
O 219 b17HA] 471] wol7} HuEglom (& 21 ), 219 79 st e

Hiolg 2~ 5 dE Wol7t fAR Aos dEA (2™ 22 F)

<¥E 2-1> #0| Hjo|2{Ao| R

%‘O](V;;galgﬁg)%% A% A#A By Z7h
%3} (alpha) B.1.1.7 4= (2020.9)
HE} (beta) B.1.351 ol g7} (2020.5)

Zmt (gamma) P.1 BEhd (2020.11)
DE}L (delta) B.1.617.2 Q1% (2020.10)

£ : WHO &3] #|(https://www.who.int/en/activities/tracking-SARS-CoV-2-variants/), 7}
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2. Z2LHQ YAl e

a— ol 2] W3 2

(i 7

Example:

Not currently licensed
COVID-19:
INO-4800 in phase 1
cinical irials

I

\!
- 5' -,'. " }

licensed
COVID-19;
LV-SMENP-DC,
COVID-13/aAPC
In phase 172 clinical trials

(22 2-3] ZZLHO WAlo| FH
Z3] : Riel and Wit(2020)

5 =4 : 471
6) =4 : Hussein et al. (2015)
7) 4 : Dong et al. (2020)
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)

1796Lj A= AUzt EARE FFHAM frefE HAle on|zt FAEo]
ARl HYA &2 BdAe] dF=, <dAld
=4S ofrlsiA #

WAS S| BB vholel WA, ofES AR, AxF BRI B, vojel 2

=83} vlo|e] 2 M4 (Inactivated virus vaccine) WA vlo|2] g s}
718, &, AdA, AUGEA FOE vlo|d g AFEAIT|E WRHOE A
stol wolelz Z4n FBATE AUAoE AP WNEoT N AT U
g AAikol 7hs g

PN

>‘A

ok=3} AWM Al(Live attenuated virus vaccine)< Hpo|2| 25 Alth(A <)l st

Hlol2] 2 FRizel| Mo = Ado] MAskal Bl Yokl Adolgle wlelg iz

AR AT FAR HeE Yot 5 glo] WYY Tsol v]g S5THE
Aol QAT Aol ok AFAAL BAEL MIT F A

Z
Go1 B4 UMY B FRAZ, 2.

2 wasle Eea Aza, e 2 -

AR }(V1rus like particle, VLP) W4l Hlo]e] 2 9|3 (envelop)&
o }”} AHg-8te] %% A AlEAA Aitet, Azt
) A5zt QoA AA| uholg{ 2ok FARRE A7]9f
%22 zt7] & $7 2o "AdAAI} o & d3E Aol S

H}OIEV\ HﬂEi(\/iral-vectored) WAL oo Fagl ojdimnfo)g) s, TFHbo| A,
A vholg & FolAM BHA 3 AAZ vlolg 25 /A= &8st DNA/RNA
U2 Agsts 71€2 dAankss Ax

T
olo



- AN A E(Antigen-presenting cell)E ©]-83 WAl TRV AEE FE 0|83t
Hhol2| 25 Fste @A S AudlA FUOoZ JIASES st dRkES

frEste PP W Ay wgo] AT oR EE WY
[ 20 12€ 31 sfo]Af/upo] olle] MAlo] WHOONA IFAMHE-SeS W4tas),

21 9974A] 2271 T/ WAlo] AMAZGLZE AFSHI 5
O WHO 71328500l o3l AR Qe WAl slofxl /o] 9. qlE] of»~EetAu|7}
[E52HE, JIEARAT A, S, Zoy, Alxd 9 Al 7 =&
Aaksls & 7AY(E 22 F3)
- ZOU wiAle 57, Blolat WAL 977, kAl MIALS 597, o} AEgkA|u|7)
WAL 1217, AEAFATFL WAL 4570, A 5971, Alei-e 397) <]
]

T7ko A slE o] T 28 T

<E 2-2> WHOOIM ZIGALS SolE WAl BF
g5
A ZA A wl Al g} Q
ﬂ ]‘ = é ° = E]' 14 %7]_ ‘/_'k_
E 1 Y(Moderna, Inc) mRNA-1273 RNA 65
3}o] 2}/ Hlo] 2.l el (Pfizer, Inc/BioNTech SE) BNT162b2 RNA 97
QFAll (Janssen Pharmaceuticals) Ad26.COV2.S Hlo] & 2~ HWE 59
S2H & /ol E A | 7 (AstraZeneca plc) AZD1222 Hpo] e 2 wWlE 121
AEANHAT A - o< )
(Serum Institute of India) Covishield Hpej# 2z #iE 45
Al =% (China National Pharmaceutical 5= N
Group Co., Ltd. (Sinopharm)) BBIBP-CorV. | &3} wpol# 59
A= (Sinovac Biotec Ltd.) CoronaVac 253 nlolgx 39

Z4] : https://covidl9.trackvaccines.org/agency/who/, *21.8.6., A7}

of
ro

O WHOOIAM AFAE A ZIou Ha 14 =7F o) dadA #HF

wAe 1570] EAIHE 2

(O8]
Y
B

=

S 1549 WA FRES G4 29 WA 47, 285 94 67, wholEz Wy

WA 370, RNA #2171, DNA W4l 1102 F&5

8) 24 : WHO &3 °|A|(https:/ /www.who.int/news-room/ q-a-detail / coronavirus-disease-covid-19)
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<E 2-3> WHO ZI=AtEsel olefof Atg S¢l widle] SF
_ A =o)
SEX PR B4y Tees
Qk%o] A #H o] FF(Anhui Zhifei Longcom) 44 Fd ZF2001 2
Tk FAES B AT AE(Center for | 4 50
] -
Genetic Enfineering and Biotechnology) RICH CIGB-66 1
e AT 4 (Federal Budgetary Research
Institution State Research Center of 34 &9 | EpiVacCorona 2
Virology and Biotechnology "Vector")
we Al w4l ble] @ = A 2~ (Medigen Vaccine S e | MVC-COVIIL 1
Biologics Corp.)
H H}-o €] i i _
Fst vlo]l & —1(Bha1.‘at. Biotech International B33 Covaxin 9
Limited)
FrtZ X A Y7 8A T 4 (Chumakov Federal
Scientific Center for Research anq B3t KoviVac 1
Development of Immune-and-Biological
Products of Russian Academy of Science)
7t s ~g AEFAFA AT A
(Research Institute for Biological Safety =243 QazVac 1
Problems)
1] o] 7 ¥l 3} o] ukH] 2 ¥ F(Beijing Minhai e SARS-CoV-2 1
Biotechnology Co., Ltd) = Vaccine
COVID-19
A 5t A] ¢F 44 (Shifa Pharmed Industrial Co) =3} Inactivated 1
Vaccine
A (S-R) was | Ineciarve 1
ZHA = (Cansino Biologics) Hlo|2]2 HE Ad5-nCoV 8
Zetobd -4 (Gamaleya Research Institute T
Hlola] 2~ HlE
of Epidemiology and Microbiology) Feliz= HE | Sputnik Light 12
2 Etobd T4 (Gamaleya Research Institute .
Hlolzl A~ HE
of Epidemiology and Microbiology) Felziz= HH Sputnik V 71
TAK-919
E}A T} (Takeda Pharmaceutical Company) RNA (Moerna 1
formulation)
o] T2 7hd e (Zydus Cadila) DNA ZyCoV-D 1

£ : https://covid19.trackvaccines.org/vaccines/approved/#vaccine-list, '21.9.3. 715, A7+




A2 7xAs 24 4

~

[ AFAHEs1ez AT S WSS Z=219 Holg2x g8 fohd, 47
G =

= o8 HIFH9)

O ZaAHEsels ol AAEEI Qe MAle] F8 4 (efficacy) S 50%~95%©] 2110),11),
]

=
O AA Hzx= I=3t vlzalM TFAESA(2012) 50 A ¢ Btolzl/rlo] «.4H]
MAIe] Fig{effectiveness)©] Ea} Hololl= 0%, HIEREL Hololl= 85% 0= Halg

O HF FDASIA FRAZ 0F Agel $AH(2012) ZHY WAL depiol

=

Hiolg] 2~ ¢f 70% AL Ess Hole 2SR Il

O Hl= FDAAA AHAE 15 AHE SAE(21.2) FAl WAL HEr/ 7t Wold

°F 52%°] EIHe Holes AR Hiy

O = F2HE AY AF4olA ALE of2EAM7F MAIE HE Wold
o3 A3 A (efficacy)°] 70% PlYrolgte ATFAATL HRE

rg

O 19270=2 yetell A &7t dals HE FolH(ad 24 #a), 2149 8¢ 15¥
712 A AA QT ok 314%7F 12 AESG T ¢k 236%7F AE $EtYPLn)
O AAl Z=ollA 75 ARES 8713 WAl 29} S/ dolst
- e mEY, gola, okl 5 3709 WAL 71F AHE Folx, Authe moY,
slo]z}, QHAl, OFXREZAUTHJAEAH AT 4 23 5 4719 9is &8 FY
- 299, G, =, olgdEol & , QFAl, o} 2E gAY 7}
471 9] WJ—% AE o)1, A=s= E'_EM, slouy, 0} EgA 7}, A= A
AF24, viet vlo] o Hl 5 571x] o] WAlS HE FY
- gE2 gAY, solA, of2EZ AU T 3709 WAS HE T
g 7)F0 7 ulat 59%, ~#H<l 74%, HTE 72%, BEE 70%, Tkt
27k 67%, ASE 31%, DEL 50%2] HFES 2Y(2F 2-5 )

rlo
_V&
:E

4
o
Yy
O
o,
=

nﬂi ol

9) 24 : Cevik et al. (2021)
A : Kim et al. (2021)

#| : Blasi et al. (2021)

A : Khoury et al. (2021)
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#] : Our World in Data(https:/ /ourworldindata.org/ covid-vaccinations)
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0 N ¢ Number of Approved Authorzed Vaccines

Lante! | Tins © Esn — E3n Deloome NAVTEQ

(38 2-4] F71E ZIGALE
4] : https://covid19.trackvaccines.org/trials-vaccines-by-country/

Share ol people vaccinated against COVID-19. Aug 15, 2021

M Share of people fully vaccinated against COVID-19 1 Share of people only partly vaccinated against COVID-19

Singapore
Catar
Portugal

nited Ko | ——

.

Thaitznd |
Indanesia |GG
o
Pakistan [
Phifippine: I
Viewam [N
Soutn Anic ENEE—
Saretacesh I ¢

Tanzania | 0.

o6 10% 20% 30% 40% 50%

(32 2-5] =7hd eiAl HEE(21.8.15.

Z2] : Our World Data (https://ourworldindata.org/covid-vaccinations)
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O feivdeks 44 S5 WS =qstel SRelA FEsta glom, 214 8¢ 169
NE AT ol 49%7F 13 AEFAL, 195%7F AES
El

G, 3fo|A/riol 2.4l

=
A A FU(RE 24 FA)

24> U Q= 471X| S22 FZLHQ Al

A Z A} 2 e of & 7} HZ34 2
2oy RNA 94.1% 23] -25~-15C
3} o]z} RNA 95% 23] -90~-60C
QkAl Hlo] & 2~ | E 66.9% 13 -25~-15C

ol ~E gk A v 7} Hlo] 2] 2 W g 62~70% 23] 2~8C

E3 . AAE)H 9| o) A (https://nev.kdea.go. ki/menu.es?mid=al0119000000), Kim et al(2021), WHO &3|°]%]
(https://www.who.int/news-room/feature-stories/detail/the-j-j-covid-19-vaccine-what-you-need-to-know) 7}

Ae AR 4351 9la, Sevsts

O ZAA A7 HES WA HHA Z2ZU19 W2 AR 2= 219 6709
oA 22\d 6109 2 "ojd Ao gAE I g)L15)

O 7] AHE s7td W2l 7HAL 13 §o J|FoR 29E~37EE(US. 282
AzZAPEE Aoldt Aog vl slolxtel mpule] ZEU9 wWAlol
A AL o 60%E AABL e ALE YERGHEE 2-5 Fa))

<E 2-5> AE T2l WA 744 5 oof 4

b
rek
Qto

(9] : US. &8)

3| A 139 7H4 =

2Hy $25-$37 $59.3A(HAA 71E, 219 FRk7))

slo) =} $19.5 $199.27A(RAAA 71&, 211 7))

QkAl $10 $2.64(AA A 7] ’:, 214 k)
$2.15(EU W),

ol~EFA UL | $3-4(7] = W), $11.35 (A AA 71, 211 3REE7))

$5.25('FotZ g 7} W)

Al $29.75 $2.645 (AAIA 71, 211 17])

Z*] : Terry, UPDATED Comparing COVID-19 Vaccines: Timelines, Types and Prices, Biospace, #1713

14) S . 2B HEAE(21817)
15) &4 : Terry, UPDATED Comparing COVID-19 Vaccines: Timelines, Types and Prices, Biospace, "21.7.28.
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O 21d 1%7] 71¥e2 458 =7hE WA A4ee T 7 w2 4l
AL, v, F59/070, A8, 97 9%

The Countries Dominating
Covid-19 Vaccine Production

Total number of Covid-19 vaccine doses
produced by country (as of March 03, 2021)

chine @
Ay
Belgiurn <) 70,534,055
neio & | <2.350.000
United
Kingdom * - 12,200,000
Netherlands/ ==
seigum 4 Il 10.496.982
russia w [ 10.492.500

Switzerland O 5,462,338 “
s @B "o © 0 ©

South Korea o | 1,617,000

Brazil 0 200,000

South Africa &= 160,000

Source: Airfinity

@® statista %a

(22 2-6] 2oh Al Mk

Z2] : https://www.statista.com/chart/24492/total-covid-19-vaccine-production-by-country/

0 WA UBANNE Aol AL WAL e wE A &0 W/ e
Falo @ AT QS(E 2-6 )

<E 2-6> il ZZLH9 A EMEM Fol Y dE

) 2] EEELEEE
o}~ E et 7} SKro] 2 Abo] ol 2~($] Pl AT
wou A vte] © 2 A (ST AL B 7] 4ol 7)
e s SKuko] & Aol 1 2~($1 el 4 B 7] 0] 7)
~FEYIV e 2 Fr e 2 9 (ST A4

2 AT 2(https://www.yna.co.kr/view/GYH20210523000600044, *21.5.23.), A7+



Aed 7xds 24 45

M2 & A=U9 WA 715 7HE

rol
o

1ol 7= ae

()]

—_~~
rﬁi

O 219 84744 AAAASZE F 2047 (A9 ©A 18471 2 447 11071)9)
F21H9 vlo]g s WA SR EA dslte] e 9l &(F 27 H1)
A

- A AR I DAt FABHAl FREA Ad Be EAFS A
Fdola, RNA, Hiol2l2 #H(non-replicating), B}o]# 2 WlE(replicating),
2

uho]#2: AR, DNA ¢0.2 A5 A0S
<E 27> WAl BHEY MM U gy MY Fol FEEW 5

WA EYE AW | 14 |1/2% | 28 |2/38 | 3% | 4% | BA

944 Fd 71 10 11 6 2 8 - 108

Hlo] 2] 2 HE{(non-replicating) | 21 7 4 - 2 1 3 38
DNA 16 4 3 - 2 1 - 26

=3 9 4 2 - 1 7 2 25

RNA 24 8 2 2 1 2 3 42

vlo] 2 2~ HlE|(replicating) 19 - 1 1 - - - 21
Hpo] 2] 22 FrARA| 18 1 2 1 1 - - 23

Hho] 2 2 ¥ B (replicating) i 1 1 ] ) ) ) )

+ A A A

of= 3} 2 2 - - - - - 4

Hlo] 2] 2= W B (non-replicating)

+ FUANAE S R Y A e I

ok 3l ule| 2o} W E 2 - - - - - - 2
uhe) 2] o} ¥ E(replicating) 1 - - - - - - 1
A 2715 Al 1 - - - - - - 1

=3

&3] : WHO E#|©]|A|, Landscape of novel coronavirus candidate vaccine development worldwide, *21.8.6., A7}&



O FAESS WAL F2 204d 2~387]0] U4 34 23, 3~417
oz AN E 2-8 F)
<E 2-8> ZIZAIS B9l iAol QA A e
A 3 e
A Z A
2= B od=7}
A=A 2020.07.27 30,420 v =, FRuteh, 2929 37 2
3}o) =} 2020.04.29 43,998 nl=, iy, o}=dlE, 2$~ 5 127] =7}
SkAl 2020.11.16 31,836 vl=, ol23EY, e, Wy 5 157 =7}
ol~EgtA 7} | 2020.08.28 32,459 Bed, 9=, A%, o|FJE S5 1171 =7}
A=t 2020.07.16 45,000 olgk olgelnjlolE, HF, vlEIRl 5 87 =7}
A 2020.06.21 40,800 E7], A&, £F, A 5 77 I

<4 : https://covid19.trackvaccines.org/agency/who/, A7}

0 AL HHE 5T WAL AS, 94 34 WS
A

72 20 sy ~ 21 Aol 2w o] X

<E 2-0> 2l Y4 34 AR EE 559

4 3 AF 714

g 39 AA

=Y
Z A E7] & 33 AHChina National Biotec Group Co) 2020.7.18.
e etobd -4 (Gamaleya Research Institute of Epidemiology and
Microbiology)/ 21 Ao} B4 F-( Health Ministry of the Russian 2020.9.7.
Federation)
= uh) 2~ (Novavax) 2020.12.27.
o}l (CureVac AG) 2020.12.23.
Z 9] 18 A 4 (Chinese Academy of Medical Sciences) 2021.1.28.
o A B0} & B % A
(Research ?'I}n;jtibtzl;%org;oi_ogic;l ﬂS:afj:y Problems) 2020.12.25.
Zto] 722 7h2 e (Zydus Cadila) 2020.7.4.
v}t vlo] @ 8l (Bharat Biotech International Limited) 2020.11.16
A3 3} 2B 2 (Sanofi Pas.teur)./ Zetaan AFa9l 2020121
(GlaxoSmithKline)
7Y e uto] 2 (Shenzhen Kangtai Biological Products Co., Ltd). 2021.5.
W E] 4 (Federal Budgetary Research Institution State Research 20201118,
Center of Virology and Biotechnology "Vector")
A =EW Hlo] 2 3ul(WestVac Biopharma Co., Ltd.) 2021.6.15.




o)A} 34k A& =
04 34 22 71 nesE
o =7
Y~ A 78 (Walvax Biotechnology Co., Ltd) 2021.5.28.
b f333 9 33 AlE (Center for Genetic Engineering and
. 2021.3.22.
Biotechnology)
i vH(Valneva Austria GmbH) 2021.4.26.
U= 4 (Nanogen Pharmaceutical Biotechnology) 2021.6.7.
B 7] B4 (Health Institutes of Turkey) 2021.6.21.

£ : WHO &¥°]=|, Landscape of novel coronavirus candidate vaccine development worldwide, *21.8.6. #}7}&

d
F7F AF(booster shot)] HAYSH &3}, A & B7FE A% 9+ F=F
5

[¢)
2 FDA %9l A4 AgE TEeF (21225, 21.8.25), & 7I1GAA /s
! 8

=

=2 (mRNA-1273.351)°l th3t YZAE FHE THEIH(21.2.24.)18)

O S2HE/2EAUTE ZRU9 Wolutolz 2o tid WA FAEES
S

P31 A (21.6.27.)19)

O <kl WAIS 13] QR4 WAl HF 289 o]F AFH 2ufo|a A A9 RO
F7HAQ1 kAl WS HEF S A -F(booster shot) 9] F7HE 3ol A
FA7 ARETHE ARE HET(21.825)0)

16) Z4 : T==A LFAH2021)
17) SRt Esllo{hitps,//wwwiplizer.comynews/ press release/ press release-detail / plizer-andbiontechiritiate study-part-broad-developrent,

https:/ /www.pfizer.com/news/ press-release/ press-release-detail / pfizer-and-biontech-initiate-rolling-submission,
https:/ /www.pfizer.com/news/ press-release/ press-release-detail / pfizer-biontech-covid-19-vaccine-comirnatyr-

receives-full)
18) Fr} Eo Rihttps,//investors modemabx cony nevs Teleases,/ news relesse dietils/modermerannounces-it-hes-shippedh variant-specific-vacine)

19) o}~EZAU7} &5 0] A (https:/ / www.astrazeneca.com/ media-centre/ press-releases/ 2021/ first-covid-19-variant-

20) QFAl &5 o] ] (https:/ /www.janssen.com/ us/news-center/ press-releases?page=1)
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1-8(21.8.10))

FARER AANLEZ(NBP200) 2 44
‘20.11.23.)

3z
=1

+4< GBPS10E

TH| 222 (4% : EuCorVac-19)v= 44

AE %9, 21.1.20.), ollo]x]A o]o] =4
Hh3(21.7.22)
: GX-19N)F} %

e A Folm, AL 3

A(EEH

E]2(E4H : QIPIM)E Tl HSO 8 RNA SHE waloe
5 g FUEIAAAE 59, 21.7.19)

A

| .
=
=

AP TR

=42 A=A ot A

FER1 AAADCOVIY S 122%) E AJAD-CoVIFI(Y 1799

A

Ol A} 3

j=Ne]

o~

1

Hpole]

#3)

| # A

o =7 o] ufo] &
Apol 91 25(F)

NBP2001

2020-11-23

A=

AdCLD-CoV19

1-2a%

2020-12-04

EREPESTEE

AdCLD-CoV19-1

1

2021-07-23

A
1

A G AT

GLS-5310

1-2a%

2020-12-04

DNA %4l

(F) A4

GX-19N

1-2a%

2020-12-11

14

2021-01-29

DNA %2l

21) 21FOokEFAA FH o)A (https:/ /www.mfds.go.kr/ docviewer /skin/ doc.html?fn=20210831052530688. png&rs=/
docviewer/result/col9vaccine01/1/1/202110)
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