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AMnUN: AMNI1A9VINIATULAIN-19

(17;31’1: Daniel Schludi @schluditsch, https://unsplash.com/photos/mAGZNECMcUg)
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AN5ANIATUADBLLS?

N15RA0IAYU (vaccination) (infectious

disease)

gﬁé’uﬁ’u (immunity)

WaURALAY (antigen)

#15WUFNTIY (genetic material)

MAu (DNA)  21519utd (RNA)

DISEASE-CARUSING ANTIGENS IN

ORGANISM / VACCINES \

K

The key ingredient in a vaccine is the antigen. It's either a tiny part of the
disease-causing organism, or a weakened, non-dangerous version, so your body
can learn the specific way fo fight it without getting sick.

dauvaslsanurunldadreindu Bend waufiau (antigen)

fiun: https://www.who.int/news-room/feature-stories/detail/how-are-vaccines-developed

- 5 -



- 7

Y a g 14 1
uiugiunsanivelioegiels?

\WWalsavsagadnnalsa (pathogen)

LOURALIY (antigen)

waal (B cell) waufuah (antibody)

waad (T cell)

3
LYaa

MIWAMUINNIDYARANTT (Memory cell)

19 15d-1a3-2 (SARS-CoV-2) -2

-19

(long COVID)



Asandadudladasnulsalaadnels?

]
4 (Y 1

nsandaduduisnisivaeadefigafissinlifaniduiudedualsaiisnsniesuin

q

1 @ A G

msUaedulain-19 ausssusIRanINRnInTunRsall?

-19 - -2

-19

a [ 1

nsdninduazdagiinliingliduiuagnsasadie L lilaedulsalain-19 uazuwsie

Y

Tvigausialy

a 3 [ - |
%ummzamﬂsznaﬂm%u

IAFULAIN-19 Tnvin? azlsdne?

. 2563 . -19 200
52

100



There are three main approaches to making a vaccine:
‘ v ' '

£

W
'.'i..t-

2z3?

<

Using a whole virus Parts that trigger Just the
or bacterium the immune system genetic material

Bnsvang lunsadredaduludagiu

news-room/feature-stories/detail/the-race-for-a-covid-19-vaccine-

explained
3
(whole-microbe approach) 3

(LLuv inactivated vaccine)

2-3 ,

The whole-microbe approach

Inactivated vaccine Live-attenuated vaccine Viral vector vaccine

Taguildlafafinuagns (Fregn) wiavinlisgouuss (na19) wieldladaduludanans

ﬁu’l: https://www.who.int/news-room/feature-stories/detail/the-race-for-a-covid-19-vaccine-

explained


https://www.who.int/news-room/feature-stories/detail/the-race-for-a-covid-19-vaccine-explained
https://www.who.int/news-room/feature-stories/detail/the-race-for-a-covid-19-vaccine-explained
https://www.who.int/news-room/feature-stories/detail/the-race-for-a-covid-19-vaccine-explained
https://www.who.int/news-room/feature-stories/detail/the-race-for-a-covid-19-vaccine-explained

2 (1luu live-attenuated vaccine)
3 (luU viral vector vaccine)

The subunit approach

¢"
£ s
& A
=9 =44
¥

w3

"i,,,t-'

Only uses the very specific parts
(the subunits) of a vitus or bacterium that
the immune system needs to recognize.

@ =

InFunondeuaudutdasvasliia Naisvuesluiesu)innis

17i&|’1: https://www.who.int/news-room/feature-stories/detail/the-race-for-a-covid-19-

vaccine-explained

2 (subunit approach)

(nucleic acid vaccine)

DNA RNA DNA
mMRNA


https://www.who.int/news-room/feature-stories/detail/the-race-for-a-covid-19-vaccine-explained
https://www.who.int/news-room/feature-stories/detail/the-race-for-a-covid-19-vaccine-explained

-19
DNA

-19 MRNA

The genetic approach (nucleic acid vaccine)

Uses the genetic material for specific
proteins - the DNA or RNA.

¥ b

WFULUUNDIABTUEINE TSN ITUAD DNA %38 RNA wintl

explained
-19
/ JAuLUULND15LOULD (MRNA)
/ Sadunuuinltlasadwdudinany (viral vector vaccine)

%4

KAy 1y, &
AUy Aaazls?

lsafnsia (infectious diseases)
mnfignsdruvasauluyuvuiigannweildsunisdniadu fazvinlilsaeni

UNINITZAW sziwuaundlemanawetseiiuly N GHO

vy (herd immunity)”

-19


https://www.who.int/news-room/feature-stories/detail/the-race-for-a-covid-19-vaccine-explained
https://www.who.int/news-room/feature-stories/detail/the-race-for-a-covid-19-vaccine-explained

IaRulain-19 ddruusznauazlsiing?

daudsznauneangns (active ingredient)

=] Sea a
-19 ﬁquﬂigﬂaUWaaﬂQWﬁﬁﬂa LLDUALIUVDY

a ' ' a 3 = =1 v & o & £
¥138-1A3-2 JUwuUAee 1wy TWshy, dnna, RNA visaududlalifansdanvungnsuan

_

ANTIGEN ADJUVANT
0
OAV\OH “'lNV”\on
PRESERVATIVES STABILIZERS
afe
S &>
SURFACTANTS RESIDUALS
o 60606

DILUENT

°o
%00
° 0

_

drudsznaunaniuia@ull “usuiau” Wudiulsznaufioangnsfidnfey

17im: https.//www.who.int/news-room/feature-stories/detail/how-are-vaccines-developed

a1snude (preservative)


https://www.who.int/news-room/feature-stories/detail/how-are-vaccines-developed

2- (2-phenoxyethanol)

a7 lineda (stabiliser) (lactose)
(sucrose) (sorbitol) (slycine)

(citric acid) albumin)

A195aAK59R9R9 (surfactant)

AaLEsuMIaLaAWIUA (adjuvant)

#15anA14 (residual)

(antibiotics) ,

(parts
per million, ppm) (parts per billion, ppb)

Nnanduaandndedluindulain-19 drevsaly?
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°lﬂimiaxL%;ﬂé’%’ﬁ’ﬂ%‘iﬂﬂ%ﬂ—l9?

(The Joint Committee on Vaccination
and Immunisation, JCVI) Iﬂ&]@ﬁﬁ&lﬂ’)’l&l

vganazdreninminlasuiownsa-1aa-2 audredulsaladn-19

ANAUNaUNAIUBIALNARISUN1SRAIAT U aINUlsAlAIA-19 Vag JCVI

2. 80 : yaansnsumduazsidmiiriansn gy
3. 75

4. 70 . fitslanadegeainnisae

5. 65

6. AuNaluony 16-64 U nlideyvnguaiw virlvidiannadesasUeninuiaidedin

v 9

7. 60

8. 55

9. 50
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azwudlaldadnlsin Yaaulain-19 UYasana?

ATUNIRAMUUaRANY 100%
waneliAuns “seaunny

desiiwansula” Yasinduiant Fllanuidssiaindnesindug daelu

AN5L395ANANIATULATA-19 HdrurnTliadnulasnnuanasvisabi?
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ATULUY MRNA azluaeu DNA vallasuindulavialy?

Laivilviinnisidaeunuasiu DNA vaedlasuindy

mMRNA DNA
DNA

Tudladumalulading azudlalaadrslsinvasnne?

mMRNA

The New England Journal of Medicine

-19
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winlaliindaduurssiialifuauany 60 Yaulyu?

finudnludemsiagidiumudeunionasdnindunsala?

A92A3IATULAIN-19 WiBunuIRTUldninlugyuIaki?

AMIATUDY 1 nazdiy 2 Arssdanulansala?

_
Nel

N1SHER, YUHS LAZNITATUANAMATNYIIIATY

N30UNANIINENIATULAIN-19 vinaenals?
]

(World Health
Organization, WHO)

W(IO Emergency Use Listing Procedure %30 EUL)

1 < < v & d' 1 [ [ a (Y
E]EJ’NIiﬂG]’]SJ EUL ﬂENL‘Uun’i&“U?‘LIﬂ’]SVI'e]'e]ﬂLL‘U‘UE]EJ']\?SQQ&I Tngandanisuseilumunan

AnuLasenanaUselevl (risk-versus-benefit evaluation)
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(scale up)
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Tawandg
(COVAX) Julassadiiinvuivaatuayuisinisuaniafusazdaelilinisnszaredivasindu
9E1MIINEMFUNNUTLNABEIITINTININGIVY WHO CEPI uag

GAVI

Tawnddeatuayunisaieanuanansalunisnaniadu sauludinisdeinduatemii
walidliagusaun 2,000 wudulealidaetrmansdmiudszrinslan leeaadalilugud wa.
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AMANUIN

MAKUIN 1: MTIWUTBUNEUIRTUINEHEATIBAN

Vaccine Pfz-BioN Moderna | AsZ-Oxfd J&J Sputnik V Sinovac Novavax CaSBiol

BUA MRNA mRNA Adenovirus | Adenovirus | Adenovirus - 2 Protein Adenovirus

- based - based -based - based - based
(##) (##) (Hit#)
Tod 2 2 2 1 2 2 2 1
21 28 28

Suitlasu 11 18 12
oy lild 2563 2563 2564 (

wuugniduy 2564 2564
(EUA Date)

57A1 $19.50/ $15-$37/ $3-4 $10-14.5/ $10/ $29.75- $16/

(2?7) 100 $15-$37/ 31.0/ (77)
nmsiiuinen | - 70°C - 20°C a°C 4°C 4°c (7) a4°C 4°c 4°c (?)
Useansaw ~ 95% ~ 94% ~ 70% ~ 72% ~ 91.4% ~ 50.38- ~ 89.3% ~ 90.98%

91.25% (?)
wuz LAl 16 18 18 18
fiu 18-84
Sulndl 7 14 15 15
funu 2 2 2
Uszansnw UK, | UK, BZ, UK, BZ [85.6% UK,
fala¥anane SA, BZ, 66%  BZ, (50.4%) 60%  SA
g BZ (#) SA SA 57%  SA

(*) Pfz-BioN = Pfizer-BioNTech

(**) AsZ-Oxd = AstraZeneca-University of Oxford




(***) J & J = Johnson & Johnson
(****) CaSBiol = CanSino Biologics

#) LUK ( B.3.1.1.7) SA (
B.3.1.351,BZ ( )

(##)
(###)
)
@7

@)

urvestayalumsslunanuan 1:

effects-2021-2

https://www.huffpost.com/entry/how-covid-vaccines-compare | 60186e8fc5b6aadbad36a3b0

https://www.scmp.com/news/china/science/article/3119150/how-covid-19-vaccines-compare-and-who-can-

get-them

https.//www.yalemedicine.org/news/covid-19-vaccine-comparison



https://www.biospace.com/article/comparing-covid-19-vaccines-pfizer-biontech-moderna-astrazeneca-oxford-j-and-j-russia-s-sputnik-v/
https://www.biospace.com/article/comparing-covid-19-vaccines-pfizer-biontech-moderna-astrazeneca-oxford-j-and-j-russia-s-sputnik-v/
https://www.businessinsider.com/covid-vaccines-compared-vaccine-pfizer-oxford-moderna-astrazeneca-side-effects-2021-2
https://www.businessinsider.com/covid-vaccines-compared-vaccine-pfizer-oxford-moderna-astrazeneca-side-effects-2021-2
https://www.huffpost.com/entry/how-covid-vaccines-compare_l_60186e8fc5b6aa4bad36a3b0
https://www.scmp.com/news/china/science/article/3119150/how-covid-19-vaccines-compare-and-who-can-get-them
https://www.scmp.com/news/china/science/article/3119150/how-covid-19-vaccines-compare-and-who-can-get-them
https://www.yalemedicine.org/news/covid-19-vaccine-comparison
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Jaduanliwas-lusauwma

v = a )
nadheaiananule:

72

Tunsdimen (Wus13 11 5789nK5U3ATU 18 A1uau) TATULUY MRNA a1alunsedu
Tiinansunuusld uianansaldianunsusinula
15 30

(blood thinner)

Taiugain Tl nu:
(PEG) (polysorbate)
IAFUIINTULATUUN
nashaAssiionanuls:
2
Taisugain Tl nu:
(PEG) (polysorbate)



AAFUINUDANTUYLUN-UIINYIGEDaNTNDSA

v = a )
natheaiananule:

Taiugain llgnu:

IARFUINNVDNUF UKD UA DN UFY

v P a v
nadapsaionanule:

(9%)

Taiugain Tlgnu:

v A =\
AAFUIINTLUKIN

% a A %
Na?JWQLﬂEJ\‘lVI?J'WW‘U‘lﬂt

v A -1
AAFUIINTURIND

v a A v
N?I?J']\‘iLﬂEJ\?‘VI'éJ']QW‘U‘lﬂ:



v ¢ ¢ = = v ¢
A1ANUIN 3: ﬁ'lEJW‘L!ﬁq‘?ﬂiﬁ-Iﬂ’l-Z ‘I/lﬂ’d’]EJW‘Llﬁq

X ggWugdengy B.1.1.7

2563 .
2563 cDC
) 30%
v ¢ = v
X greWuguaninila B.1.351
B.L.L7
2563
2564
X geWugusIda P.1
2564
CDO) (
2564
X geWugiiogasn B.1.526
( E484K)
59

[

T39muUINISHUU

WU AURIBLUUABULIBSLAUD (convergent evolution)
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X gnewuguaanasitly B.1.427/8.1.429

LA452R)

v gad
X geiugauq luewian
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ManuaIn 4 dayan1sdniadulasiulsaladn-19 vaslneuazuszmesigg Nalan

8 . 2564
=l Y] -4 Yo A a v a [ 1 }73
srgzuINlUAaUNuNIWLS Usemdlveazlddnduvasuiendluwan 31uau 2 uaulad neuaslday
Asu 2 Sulaamelusuawey vusiazldinduvaseansnguuninelubiaununInug
117,000 Ina 2 AINUSENENS

WUNTSIU 26 aUlad Aendsdaiinisdeaaaiiudn 35 dulaa srunedudu 63 auled

=19
5 (1)
(2) (3) 60
(4) -19 (5)
=19
1,000 MeunudnTaduiouas 10 41ulnd auAsURa
63 anulaanielud w.a. 2564 63 8 7 2
. 2564 . 19
2DHHB%

591A13ATUlATA-19 VvasuaansITNIUTEWAlNedaane 5 noaansansg falas (89
Lisrun18uaza1anns) duiadudluwin WaAIUIUIINIIUIUNBTWTI1ADALSN 192,000106

(ngsaunsyariiu) agilagas 549.01 um (Ussau 18 neaalsaniy™)



Bloomberg.com

Uayan1sandndunilan (Yeya i 4 Awrau w.A. 2564)

Uszine uInE lndsio % wasUszAnSTilaSy ATINTTRANADTUY
fidnudn 100 AY 1+ Toa 2104

sauvalan 271,856,834 - - - 6,360,509
8ODMUNTF 4| 2426 159 8.1 2,010,790
52,500,000 3.75 - - 600,000
35,637, 738 8.02 5.2 26 958,757
21,599,027 32.34 31.0 13 383,364
16,314,485 1.19 1.0 0.2 563,979
9,588,170 4.56 35 1.1 287,827
9,432,768 11.34 8.8 26 236,752
8,368,983 92.46 53.4 30.1 83,351
6,604,578 7.95 5.3 2.7 175,908
6,168,330 57.39 - - 58,124
4,839,444 7.47 4.8 26 123,529
4,718,726 7.82 5.4 25 131,421
4,105,862 11.54 105 1.0 165,275
4,059,320 8.73 6.0 2.8 110,663
3,9000,000 2.66 2.7 - 1113,333
3,766,523 19.71 19.1 0.6 91,818
3,065,576 9.13 5.9 3.2 90,417
3,181,376 1.19 0.8 0.4 141,798
2,984,773 1.79 18 89,650
2,583,435 2.03 16 0.5 111,754
2,072,493 5.52 2.8 15 62,474
1,641,874 8.46 5.3 3.2 25,032
1,530,671 21.98 14.3 7.7 27,895
1,181,292 2.63 1.9 0.7 57,262
1,011,426 5.87 - - 21,209
1,011,405 10.35 7.8 26 47,365
1,003,287 2.94 - - 57,499




Uszind uled Tnasio % VBIUTZANSTTU INTIN15ANADIY
fidouda 100 Au 1+ lad 2 lod
991,409 9.24 6.0 3.2 28,152
900,831 8.77 6.2 26 25,731
845,113 7.38 4.6 2.8 19,364
817,706 7.92 5.2 2.7 22,095
807,799 9.45 6.4 3.0 17,327
702,023 6.59 4.3 2.3 17,212
695,516 7.85 5.2 2.7 22,807
653,450 11.25 8.0 3.2 18,098
510,991 9.54 6.4 3.1 15,415
487,619 8.84 73 1.5 15,740
475,567 8.73 5.9 2.8 11,540
439,782 8.88 6.0 2.9 12,259
383,398 1.35 13 - 11,837
360,000 6.31 44 1.9 13,000
313,582 3,14 3.1 - 28,629
310,240 0.94 0.9 0.0 13,533
302,671 20.40 20.40 - 2,784
254,046 9.13 6.5 2.7 7,330
243,772 3,51 2.9 0.6 13,649
213,068 5.24 3.3 15 4,873
196,163 0.90 0.9 - 4,755
176,934 8.56 6.1 25 4,313
175,000 3.63 2.9 0.8 7,000
169,619 0.34 0.3 - 22,591
149,812 2.95 2.0 0.9 6,947
129,424 34.79 30.3 - 5,508
121,544 9.17 6.4 2.8 3,576
118,029 2.80 - - 7,223
104,664 0.2 0.2 - 21
100,000 3.58 - - 2,632
87,428 0.17 0.2 - -
84,129 17.03 11.0 6.0 2,193
80,729 84.09 58.5 25.6 1,461
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76,176 8.70 6.1 26 3,871
76,037 0.13 0.1 - 5,568
75,000 0.17 - - 6,248
72,882 0.04 - - 6,705
66,255 3.45 25 0.9 2,941
60,913 1.45 12 0.3 1,557
55,843 0.54 - - 4,201
53,287 0.16 - - -
50,897 0.74 - - 3,187
47,759 0.19 - - 5,862
42,114 0.24 0.2 0.0 1,696
41,125 14.33 143 - 2,727
40,910 0.25 0.2 - 4,399
40,460 6.59 4.6 2.0 1,013
40,000 0.53 0.5 - 6,638
39,938 0.24 0.2 - 5,694
39,322 - - - 945
37,303 0.03 0.0 - 2,774
36,317 10.17 6.6 36 962
29,312 - - - 480
25,077 0.17 0.2 - 3,005
24,008 - - - 414
23,438 - - - 691
22,227 - - - 311
21,387 - - - 616
20,944 0.22 0.2 - -
16,801 0.09 0.1 - -
15,027 0.52 - 0.0 846
10,167 0.09 0.1 - 415
10,000 0.01 0.0 - 1,167
9,200 0.19 - - 1,171
7,262 0.01 - - -
7,041 - - - a7




6,888 0.02 0.0 983
6,433 - - -
4,926 0.15 - -
4,902 4.38 - _
3,929 - - 167
3,843 0.30 0.3 214
2,793 0.00 0.0 -
2,526 - _ 68
2,427 0.01 0.0 -
1,531 0.25 - 135
1,515 - - ]
1,510 0.07 - -
1,360 0.02 - -
1,315 0.00 0.0 394
107 - - -
55 0.00 0.0 -
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https://www.posttoday.com/world/643619

https://thestandard.co/coronavirus-vaccine-plan-3/

https://workpointtoday.com/covid-vaccine-price/

https://www.bbc.com/thai/thailand-56178246

https://www.bloomberg.com/graphics/covid-vaccine-tracker-global-

distribution/2fbclid=IwARJcogF MBDSLE bxSoFMOvvrp4 dBvKQHOfikgeZhCSENpZvoXikHolBZg

https://wwvv.cdc.gov/vaccines/covid—l Bdéx.html

https://www.gov.uk/

https://wvvvv.immunoloqv.org/public—information/quide—vaccinations—for—covid—l 9
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