IAFUIAIN-19 ABUN 3 : msﬁ'ﬁumajgﬂquﬁ‘laﬂé’fv‘fmﬁﬂm

504A1ANT19138 3. ndvnsugls weanwal guaravedal
WiIeAaITaYAET AMLNTYAIENT UNITNEIaELUTAS

TAAn-19 (COVID-19) ihilsafindefimaiumela fnanlalsulsaaeiugin Ae “2019-

nCoV (2019 novel coronavirus)” #38 “SARS-CoV-2” Buiinn1sszuiniilesgdululseimedu (Wuhan,

China) Wataausueauy w.a. 2562 (A.A. 2019) waztaavun1sseu1nvadlsaidsnsmiiust agemoLiio
9 L]
a Y a aa

dUaeladn-19 de1nsidrdgde T4 Te uasmelaauin dgdedindudnnuunndesninnismels

Y

1% ¥ d" a v d' Y o @ [ d‘ I~ ¥ v} v a d" [ a’ll
AUMAILALINTWNINTEUDY NARAuBlIMInlTandusumguasnsimuinduiedesiulsadl
o a ' oA S = a v v a o & v & a v
aiuagegnvsialiies vurililingulain-19 sanlduamvargndndun Taduraiiulrlaenisdea

1% & = 1 = [ Y @ a aa 1 & ! =2 [
ﬂa'mL‘HB"UQ‘Via’]FJﬂ‘UVLlI‘U’EJULu%]ﬂ‘ﬂ’]ﬂ‘l/l’ﬂ%L"U‘UU’J@‘UiL’JiLl‘V]Q@LL@SI@Jﬁ%ﬂ?ﬂ TuunAnutaznanifensnaun

[

Fadulain-19 gsuuuuildldidudeen Wnevinluiadurdedauwuulsidy Teduvialinieayn Tdurieiu

a

Aguinganain uazTngustauruAnd I

3

J
L%

v = v v o Yo o
dayamiuingaiuinduuassuuuunisliindu

v

Jadu (vaccine) \undnsaugidinm Welidigsanesznssiusisneliasegfiduiunie

a a

LAURAUBATNINNIETUN WA UTBLSA Febttaanulse aerUsenauludnduinnuuanetesiuyinlnd

Usgansnmlunmsnsgiusineliaiegiaudulaunnsneiu Jaduenauseneumediiienslsansu (nsal

A A

wupievaneiensunaeas drulisannefiensunieynia) vieliangdudiuanienalsngagudiuiu

a a

anunsanseAuTneliaiegiiauiuls vseusenaumedanuyudnantuLfIenTINITNI

9

% a = a

wialwlaB¥inm@edsiuanunsanssausinmeliaiegliduiuled Jadudaivisviiaedusougns (live

q

[ [
£ Y o

attenuated vaccine) Fanszdugilauiulafudonvilviinnisinideld, Iaduaene (inactivated v3e

A v A U a

killed vaccine) ldvinliinn1sinie, Taduduaiin (subunit vaccine) @9biannzduaiuvatanalsai

Y

v U = [

anansanszaugiiauiulan Tunsaliagulain-19 Uualunlusiu (spike protein) voudenalsalain-19

q
[
v [y § a = v

(SARS-CoV-2), TATuTadsnsziuglauiududsiuyudndniumenssuismanaluladinmiivainnaie

LT 9

Aeliiniagurilacig 9 wnuneludnuazvesipdugnuay (recombinant vaccines) {udu

A a

msbiinguidigsramednlngilagnisaadinaaile (intramuscular injection) nsedaltnla

Y]

Ranile (subcutaneous injection) TuuSunutes uaiaduuiswinenalrlaenisdadnluling

ay o

(intradermal injection) veaai1U1n WLy viSelrlaeisdu q QilAufuNTNeas I UUTLL



ANNEENaluNIsINTILaEnIauTnranUfuiinsdlosenelasuienalsnsiniinedtesiunsunuvi

FUIRALU

EC

[ % v

193110 V9IATUTAIN-19 FUARAKNIULTNIAL

v

Faduladn-19 Mhwldudrvaziliinazdundndarinlasveyiivedousgrsauysal (full

authorization) Wsewdndnafilasueydalildnsdianidu (emergency use authorization) tuduwiindn

Y A

puuanen 1nen1sannnatunile Wi Indulunsu (tozinameran ¥9duAs BNT162b2 waztian1sAne

Comirnaty) #i3#nludodn “Pfizer-BioNTech COVID-19 vaccine”, 181en318ute-1273 (MRNA-1273) 71530

Y

Tuiledn “Moderna COVID-19 vaccine”, tausnfi-1222 (AZD1222 Fodufie ChAdOx1 nCoV-19) i5dnlu
H071 “Oxford-AstraZeneca vaccine”, BBIBP-CorV ﬁgﬁﬂiu%ad’] “Sinopharm COVID-19 vaccine”,

CoronaVac 7133nlua31 “Sinovac vaccine” pfufna1iuiagdn 2 A1 Msaanseiuluasanassasring

IS ) 1

NPT 3-12 FUA Fuiuwdaznaniug n15antPdurwduyinlruUnusnunandwansaul
goumselianunaududae Badeuinsdansziulunsifiaesasiiuniuliasainiseaauniaun
anuneuIadn vinliusaulnsuiaduluasiasslinssnuiuusvseliuias nsaniadunududnen

fudsasion1shnovazdanasnisiingiRvmaindudag) wenantinssssuimuniaduieleaiunis

o w IS e v 1

52U1nrdlAln-19 Vinlinmsiaussulidednin e1ainnuasilinddonduds Jninanugentunis

uaazidsAlTatenIn snnausienurInanunsonlun1sInAuIATY

=

nsauInduladn-19 giluuuilildiauiae

1% ¥
v &

Faduladn-19 Mihwlduavasiiduriindadinduloiuindae@ailiiviinusiannide
A Y oAy o w ! v ' ¥ Y o= a [ v a | A ey ! v
snnsdaidodnrinurtegeianantieiu Jainmsiauriagulain-19 dyuuuuiilildidudne wu Tadu
a o Y2 o a 9w U A A a o a U A a L a a o & aa
yilpdawuuliau Tagurialvinieyn dadusiniu Jaduvlinaaniaiin Saduriliaududnivid 3935013
Tipgumantliiniiu eanadnsilunsensuunntuluiindniudnenlasanizin n1sbiiaduly
sUkuuIng 1 (enviuria@auuulidn) anunsaseuivasliiaduldmenuies lidesenduypains

a1571300gY JuiuaNuazaIn Yssndanawazalddnglunsidumslaniuneiuia delvnisnseiu

Yo o Mgy ° N a9y & v o o = Ay o
msbiingusvuuuildlddudneanahunldlaeanysel Aelvinsauwsnuasliinsanasuiionsedugiauiu

(nsalnsiaensEAuiinuiu Juiuindunsazyie) visetwldianemslvinsinaesensedugiiauiu

UV Yy o A o a 2 Y v = a A g YR =1 a
ﬂ']EJWaﬂl@ﬁU'Jﬂ‘fJUﬂiﬂLLiﬂI@EJﬂ'ﬁQ@N'WUL"UﬂJQﬂEJ']@J']LL@'J ﬂ']@'l']'ﬂﬂ%u1ﬂ'ﬂ@-19 EULLUUWI@J%UL“U@JQ@?J']U@'WN

UnUImMIINAenasiunsssuInasTingluuds nsiauindulain-19 dsduuunldlddudaennznanis

[

el



1. 9Fulain-19 wiadauuuliidy waluladnsaauuuliidu (needle-free jet injection) filan
wiuds Menshisinlluaznistiiadu lnedgunsalidudida (et injector) FavilimAnusanueniu

N I3 oy a' o, <& o 8§ v a ] = Ay Y] &
QQWWNELﬂﬂﬂJUWWLaﬂﬂQWLﬁUNN (LLWUWQ%LUUL‘UNQWSW) ‘V]'ﬂfVifJ']‘lJﬁll']ﬂJu@EJLﬂa@umﬂjﬂui\‘iﬂu%agﬂﬂquLi'l

e

a Y |

1 weehuRmlsasgdudmneidesnsiieiesngrsadiensdariududae liinaslunsdadily

a L% a

Y § va Y] = a v v & a Yo I I3 a
NINU ﬂ'ﬁﬂﬂL‘U'ﬂmN?‘V‘uq NIDNIRALVINATULUBD (Eﬂﬂ 1) ﬁ']ll'ﬁﬂleﬂﬂﬂ‘UEnlll'J'mgL‘Uu‘ﬂﬂﬂLWa'JVﬁ@Nﬂ 19

e

TrgwuuilazneasusdnldmIvilatuanwasyinlieinszaeailas Jaldentulsunuitssninn1sanniu
< a Yo A a a yr:.fa’{ v v A a a a Yo A yq’g_’z
Wy sl shiiadulain-19 Inen1sanwuulsludwuneiulagusinfouLewara1unsa b IATuL U 9Tu
P vy S | o v w o A a A a v v A Ao w 2,
nanuilale vaziiivanenilgaumasimunIadulain-19 sisdawuulsidy tnedaduniiwauianady

v a a 1A [ v a a ao Y v v o 1 n:l' 1 = v 1 &
Tagurialvunseduindusianuieenldual Awiegrsinandeieasil

Uil 1 msdaaduriududne (n) uaznsdadaduuuulfidy (v), (@) was (1)
(n) way (v) nsBandsuile (ntramuscular injection)
(@) ns8adl@Rws (subcutaneous injection)
(9) nsamg Ul (intradermal injection)
[ﬁm: Kazi A, Kakde AP, Khaire MP, Chhajed PN. MITIJPS 2018; 4:113-8]

1.1 DIOS-CoVax winanuuulsidu \Dutedusdafduie Sauiluansnreiaundng lng DIOSynVax

Faduusmnelfuminedeiauusad (University of Cambridge) saufuusemaisunds (Pharmalet)

Y a

Tudseinaansgasn@aludndngunsalindusidn (5Un 2 n)

Y 9



()

UM 2 sUuuuiadustialyldivudag
-l

AFuyindauuuliidy [ﬁm: https://www.businesscloud.co.uk/wp-content/uploads/2020/10/Pharmajet jpg]

eJe

(n)
(v) Trfuviialim 193N [ﬁm: https.//bioprocessintl. com/wp-content/uploads/2020/11/intranasal-CentrallTAlliance-475x317.jog]

(A) SagurdawiuduruindmsuRainmia fu: https:.//qtxasset.com/styles/breakpoint_xl_880px_w/s3/fiercebiotech/
1585825001/VaccinePatch.jpe]

€

1.2 COVIGEN wilaanuuulsidy Waunlulseimaseawnsiae Ineuminenasdaild (University of
Sydney) aufunminerdesy 4 Tneth COVIGEN Fudutrfuriafiduefifmuilaguden BioNet uaz
U3t Technovalia drugunsaiidudaduvesusmvinsinds Fudins@nwineeddn (MsAnwiluaw)
sveedl 1 (phase 1 clinical trial) dlevaned w.e. 2563

1.3 Pfizer COVID-19 vaccine vilaanuvuldida {Juinfursiadueisidue (Pfizer COVID-19

[
v IS

vaccine wHadainauiiedildudd) aunluusemawauin laguniinendeiomesg (University of

o

Waterloo) uagtin3deainmiienudu vaurtegluiunisfinwineunisnaassldluau (preclinical study)

%4

2. Jngulada-19 yilalinieayn 1isalade-19 iWgnmasiuvmelalalagriunisynidiguan n1s

TP TuMNYNaNNTaNTEALY
melasausaynauiloniiiwad

S8 . . a v 4 o a
AuAURTgwien (mucosal immunity) Tumadumelals Feiivasu
fAuu (immune cells) 1Ny MIWTATUNNIAYNUAEEALTINIAUFY

ay o
d
9
f
Y
[ 14
Y v

meladanznseduszuugiauiulanninnevauamngiauiumeansumsewauiva (humoral

[y a

immunity %38 antibody-mediated immunity) uagn1sneuaueImiAuiustiniaead (cellular

immunity %38 cell-mediated immunity) #enfewadidnidenvnviai-aulwled T lymphocyte w38 T
cell), kuAlAsHIa (macrophage) wazanslalalau (cytokines) ¥llafng 9 J9M19AINATAATINA LT
WNTLAUNTNBUAURINNNANTUMYAN TV Bl UAURLI o UTINEY faewgilinduladn-19 ¥ialing
yndsdnagdredesiumsunsnszatsvedhidalafiniinis@adindaile nistiiadumisaun (Uil 2 v)
< a 1 A 1 a A a A ¥ 6 ¥ @

s duriiaviuvseaisdayn (nasal spray), ¥llavieanayn (nose drop) nsevtiadniinayniaglldidy
(nasal shot) Famslingunisayniildudniuingulinialvg (influenza vaccine) Ingldindulugunsal
AA1ENTEUONANYN (syringe-like device) NiAnnuaze (aerosol sprayer) uwnuiudnen (nsdlndu

[

yilanuvTeaUsdayn) degrmsiauniaduladn-19 sllaliniayniiaznadtadaal



a

2.1 AdCOVID wilalyinaayn Husedusiafidesilulidadunive (adenoviral vector vaccine)
W ludsemeansgosni Inguring se Alabama at Birmingham (UAB) $aufuuSem Altimmune
Hutadulein-19 dwsulimsagneinfiaaniriilvidiesfufon (single-dose vaccine) msfnwdurion
msnmaasldlununuitlines Sadurdaiiununisinwnienainszesd 1 9aeaned . 2563 wazam
TavUseliunalalulnsunausnaesd w.e. 2564

2.2 COVIVAC wilalinsayn Wutadusiiaifodusdeuqys (live attenuated vaccine) 1asu3y
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Stabilitech Biopharma) Tuanswenaundng Wuiaduriauatga nsfnuiudeunimeasddluaumnuin
TWinad fununsAnumnaidnsyesd 1 lulsemeavgowimuagnguannimglsulusmlasnausnuesd
.. 2564 D19l IndurintetrafiviRudusn vislamensnseduadeiiaeaniendsldsutatundausn
lngn1saan 1 dudneunwdn

4. 3pduladn-19 viaganisuin msgainfumsiinlagligunsainuazessen (nebulizer) il

o ] a . . Y ) vo A o ) ) & =
Faduthgmusumela (orally inhaled vaccine) agasngiun1slas U NINTUAZ BRI SARNATEY



a v o

dosaetluainiAnusTsNA awnsansequaiiduiulumasumelald dregramsiaunindulain-19
yinganeUnilaznamiadifel

4.1 ChAdOX1 nCov-19 wilagannavin \Wuiadusiediflerdlulisafunime (ChAdOx1 nCov-19
siindadndudeilingn) wWaunlaefiuinisovesminetdusanduedn (University of Oxford) lua
ns1venandng Sunsdnwimeddnszesil 1 lulpsinaanyhevesd we. 2563

4.2 Imperial’s saRNA vaccine widagan19Uin fimunlaefiutinideves Imperial College of
London Tuavsvenaning Tnevhnisfnuiaduiindnedaduindusinesidue (saRNA vie self-
amplifying RNA) 138 uifiguriu ChAdOx1 nCov-19 ¥ilaganielin Sunsfnuinaeaiinszesi 1 lules
WagAvnevastl w.e. 2563

IS a

5. 3AFULAIN-19 YUALNURANINUY N15HARTPRUTRARNURARIMTINaIlATUAMUaUTaanTane

= A a a =

wihenu lunshnuiuipduasidenfinuinauniwadglauiuegnuuiuuaziadunandu 9 Weliiadu

¥ '
s v 1 Y v a A

rnufimialunszdumadgiiuiu deunthilladnsfmunielifuindudusguds Weinnsszuinvedla
An-19 mbhsumaniuddiniauiatulaie-19 uslauuinimdshocuiu dfegfagndnis
dn9anedl

5.1 PittCoVace wiausufndamis lufaduviladugiln (S1 subunit vaccine) lumine1doiing
a.03n (University of Pittsburgh) luussimaansgaiusm ﬁmuw%ﬂugﬂLLUULLsiuL%mumﬁ"sﬁi’WmuMﬂL%EM
Wuwwa (microneedle array) IngvindusudmsuinRavigs (transdermal microneedle skin patch)
vnaiasia (Ui 2 a) dmuedidwindheine Yedurieilifeafulugibu msfnwilumyiu
InsnuIripduanunsansedugiauiulag

5.2 Vaxxas’ Nanopatch vaccine §iiinnsszutnvatlain-19 U Vaxxas (Uszine
ansgeulsnuaresanids) agsenintansiau inguldvinlvgydauiudmsuiaRangds meusenied
wuArlunsiauTedulain-19 vdauiufafmisiemaluladifety Samrdegssninnmnun

ANTUUNIS

LONENT81984
1. Ravi AD, Sadhna D, Nagpaal D, Chawla L. Needle free injection technology: a complete
insight. Int J Pharm Investig 2015; 5:192-9.
2. Barolet D, Benohanian A. Current trends in needle-free jet injection: an update. Clin
Cosmet Investig Dermatol 2018; 11:231-8.
3. Kazi A, Kakde AP, Khaire MP, Chhajed PN. Needle free injection device: the painless
technology. MITIJPS 2018; 4:113-8.



10.

11.

12.

13.

Wang J, Peng Y, Xu H, Cui Z, Williams RO lIl. The COVID-19 vaccine race: challenges and
opportunities in vaccine formulation. AAPS PharmSciTech 2020. doi: 10.1208/512249-020-
01744-7. Accessed: January 25, 2021.

Frederiksen LSF, Zhang Y, Foged C, Thakur A. The long road toward COVID-19 herd
immunity: vaccine platform technologies and mass immunization strategies. Front
Immunol 2020. doi:10.3389/fimmu.2020.01817. Accessed: January 25, 2021.

Cennimo DJ, Bergman SJ. COVID-19 vaccines, updated: January 29, 2021.
https://emedicine.medscape.com/article/2500139-overview. Accessed: January 29, 2021.
Apostolopoulos V, Husaric M, de Courten MA. COVID-19 vaccine may come without a
needle, the latest vaccine to protect without jabbing. https://theconversation.com/a-
covid-19-vaccine-may-come-without-a-needle-the-latest-vaccine-to-protect-without-
jabbing-146564. Accessed: January 25, 2021.

Needle-free injection tech to deliver UK’s COVID-19 vaccine.
https://www.businesscloud.co.uk/news/needle-free-injection-tech-to-deliver-uks-covid-19-
vaccine/. Accessed: January 25, 2021.

Pharmalet’s needle-free system to be used in Australian clinical COVID-19 trial.
https://www.biospace.com/article/releases/pharmajet-s-needle-free-system-to-be-used-in-
australian-clinical-covid-19-trial/. Accessed: January 25, 2021.

Ontario lab is working to develop needle-free COVID-19 vaccine.
https://kitchener.ctvnews.ca/ontario-lab-is-working-to-develop-needle-free-covid-19-
vaccine-1.5230887. Accessed: January 25, 2021

Safety and immunogenicity of AACOVID in healthy adults (COVID-19 vaccine study).
https://clinicaltrials.gov/ct2/show/NCT04679909. Accessed: January 25, 2021.

King RG, Silva-Sanchez A, Peel JN, Botta D, Meza-Perez S, Allie R, et al. Single-dose
intranasal administration of AACOVID elicits systemic and mucosal immunity against SARS-
CoV-2 in mice. bioRxiv 2020. doi: 10.1101/2020.10.10.331348. Accessed: January 25, 2021.
Arthur R. Needle-free COVID-19 vaccine COVI-VAC enters phase 1 trials.
https://www.biopharma-reporter.com/Article/2021/01/11/Needle-free-COVID-19-vaccine-
COVI-VAC-enters-Phase-1-trials. Accessed: January 25, 2021.



14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

Safety and immunogenicity of COVI-VAC, a live attenuated vaccine against COVID-19.
https://clinicaltrials.gov/ct2/show/NCT04619628. Accessed: January 25, 2021.

Ku MW, Bourgine M, Authié P, Lopez J, Nemirov K, Moncoq F, et al. Intranasal vaccination
with a lentiviral vector protects against SARS-CoV-2 in preclinical animal models. Cell Host
Microbe 2020. doi: 10.1016/j.chom.2020.12.010. Accessed: January 25, 2021.

Safety and immunogenicity trial of an Oral SARS-CoV-2 vaccine (VXA-CoV2-1) for
prevention of COVID-19 in healthy adults. https://clinicaltrials.gov/ct2/show/NCT04563702.
Accessed: January 28, 2021.

Vaxart announces additional preclinical COVID-19 oral vaccine data and publication,
January 26, 2021. https://investors.vaxart.com/node/15686/pdf. Accessed: January 28,
2021.

Developing a groundbreaking solution: oral tablet COVID-19 vaccine. Investor Presentation
- January 2021. https://investors.vaxart.com/static-files/76ded565-e448-4d98-910c-
flae3629789c. Accessed: January 28, 2021.

Evaluating the safety, tolerability and immunogenicity of bacTRL-Spike vaccine for
prevention of COVID-19. https://clinicaltrials.gov/ct2/show/NCT04334980. Accessed:
January 25, 2021.

Taylor P. Oral COVID-19 vaccine beckons, as ImmunityBio licenses iosBio tech.
https://pharmaphorum.com/news/oral-covid-19-vaccine-beckons-as-immunitybio-licenses-
iosbio-tech/. Accessed: January 25, 2021.

Trial will assess safety of potential vaccines when inhaled. https://www.ukri.org/our-
work/tackling-the-impact-of-covid-19/vaccines-and-treatments/trial-will-assess-safety-of-
potential-vaccines-when-inhaled/. Accessed: January 25, 2021.

UPMC and University of Pittsburgh School of Medicine scientists announce potential
vaccine. https://www.upmc.com/coronavirus/pittcovacc. Accessed: January 28, 2021.
Vaxxas’ needle-free vaccine tech gets boost from US Government.
https://www.biopharma-reporter.com/Article/2020/10/06/Vaxxas-needle-free-vaccine-tech-

gets-boost-from-US-Government. Accessed: January 25, 2021.



