EPTAITHPIO ®APMAKEYTIKHE NANO-TEXNOAOI'IAZ

EIZAFQIMH 2THN TEXNOAOTIIA TQN EMBOAIQN.
EpBoALa katd Twv twv tnC ypinnc kot tov 1ov SARS-CoV-2
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Kaényntng

EOvikou & Kamodigtpiakou MavemoTtnuiov ABnvayv
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[MTPOEAEY2ZH TQN IQN

H tTpoéAeucn Twv 1wV Ogv EXEI
QKPIBWC TeKUNPIWOEI aAAG eival
BEBaIO OTI OCUVUTTAPYXOUV HPE TOV
avBpwTro kai Ta {wa aTro TTavTa.

MT1ropei va €xouv e€geAixBOei atmo
UIKPOOPYQAVIOUOUC OTTWG
BaktApla N ammé  THAMATO
VEVETIKOU UAIKOU OnA. DNA
AAAWYV opyaviopwy (TTAacidIq).




[ YNAPXEI EPQTHMA 2THN ENIZTHMONIKH

I_I P O E/\ EYZ H TQ N I Q N : KOINOTHTA AN MIMOPOYN NA OEQPHOOYN

EMBIA ONTA
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XALadeg Lol KATOLKOUV OTOV KOGHO HaG, OMwG TNnG noALopueAitidag tng Avooag, ot
gpnintoioi, ot ot Zika kat Ebola.

O 0¢ Ebola, mov amnewkoviletat

edw, elva Evac ano
nepLocotepa ano ta 5000 €idn
LWV TOU £Xouv avakaAupOel

MEXPL OTYUNAG.




O 16¢ civar yia BloAoyikp ovroéTnTa N OTToIa
XPEIAZeTal Evav opyaviouo TT.X. ToV AvBpwTro | Ta
(wa yia va avarrapaxBei kar va  ETIRIWCEL
Xpeialetar  OnA.  Ta  KUTTAPA €vOG  QGAAouU
opyaviopou tTou ovouadletal ZENIZTHZ.

O 10z AEN AINOTEAEITAI AITO KYTTAPA
OrnQz TA BAKTHPIA KAI Ol
MIKPOOPIANIZMOI NMOY MAZ MOAYNOYN.

Av 0 avBpwTtroc n 10 {wo dexBei Tov 10 TOTE
ouupaivouv Ta €E€N¢

. O opyavioudégs TOU QvBpWTTOU EXEl  TIG
BIOAOYIKEC AVTOXEC VO TOV QVTIMETWTTIOE! OTTOTE
0 106 Ogv €ival TTIKiVOUVOG

. O opyaviopog dev €xel TIGC PIOAOYIKEC AVTOXEC
ME ATTOTEAECUA O 10G va TTOAAATTAaCIAdETaI KAl
Va UTTOPEI VO BavaTtwaoel ToV opyaviouo

. O opyavioudg £xel AGBel TTPOCTATEUTIKA HETPA
T.X. EMBOAIO yIa va TOV AVTIMETWITIOE!

— " =—— —— " —

- ATTOTEAEITAI ATTO
' 1o FENETIKO YAIKO 3dnA. 10 yovIdiwpa Tou TTou

AMNO TI ANOTEAEITAI ENAZ 10z

utTopei va eival DNA R RNA

- ammd TTpwrTEiveEG ETTIPAVEIQG Kal

O a1rd Airmidia Tou dnuioupyoulv 10 Agyouevo KAWIAIO.

( Eivar  dnAadf pia  amAf, ammAodoTtatrn  BioAoyiki -
. OVTOTNTA N OTToia OUWG €gival gTroudaia kal emikivouvn |

OI0TI HETAPEPEI
' @IPOCDOP@

AANAA

' KQlI UTTOPEl va ‘KAEwer TTANpo@opies (TTANPO@opPiEg TTOU .
' oxeTifovTal ME TNV UYEia TOU) ATTO TO YEVETIKO UAIKO TOU

avBpwTtrou kal €101 va Tov Bavarwoel. Na ‘CekAsidwaoel |

- ONA. TO MPUCTIKA TNG Uy€iag Tou avBpwitou Kal va Ta |
| XpnoIJOTTOINGEl yIa va PTTOPEl va avaTTapayeTal Kal va

EMIPILOEI 0 iDI0C 0 10¢, BavaTwvovTag Tov AvepwTITo.

- QuolaoTika OnA. TTPOKEITAI YIa €vav EKATOUPUPIO POPEG !
TTEPICOOTEPO ECEAIYUEVO

_BIOAOFIKO YNOAOFISTH

| of3 ouprlon ue GUToug TTOU axoupa onpepa

[ T




OQTOIMNPA®IEZ IQN AINO ANOPQIIINH TPIXA AITO

HAEKTPONIKO MIKPOZKONMIO HAEKTPONIKO MIKPOZKOMIO

CNnveiopea virus .
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H AIAZTAZH TON ION EINAI METEOOYZ AIZEKATOMYPIOZTQN TOY METPOY



0110I T ypimmc el 1ol RNA o oToiol aoTEAQUY Toi Q0 T TEVTE genera

« HIN1, 0 omoioc pokaAeae v latravikn ["pimm 10 1918, kan mv I'pitn Twv Xoipwy 10 2009

o H2N2, 0 omoioc pokaAeae v Aaiamikn ['pimn 1o 1957
« H3N2, 0 omoioc pokaAeae v 'pitn Tou Xovyk Kovyk 1o 1968

« HAN1, 0 omoioc pokaAeae v ['pitm Twv Mmvwy 10 2004

L AW .+ HINT, oomoiog éyel aouviiioTo Cwovoaoyovo duvapikol!!
. |Dl".; "f’PﬂTr]f; A o HIN2, evOnuIKOC aTouc avBpwmoug, T YoupoUvIa Kal Ta TIoUAId
o HIN2
e lOCypinC B 1w

o HIN3

e lOC ypiTINC C o
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O 166 Zika ptropei va HETad00Ei NEOCW TOU AiATOG. 10 ZHKA
2XETICETAI ME TNV MIKPOKEPAAiIO Kol EYKEPAAIKEG avwHOAieg. Agv SUPTITWHOTE TTOU MOIGIOUV ME QUTH
UTTAPXEI OUYKEKPIPEVN BepaTreia N EYROAIO. ZUPTTTWHATA QUTA NS ypiTng. ESqpeTIKG €mMIKiVEUVOC

TNG YPITTNG. APXIKG KpououaTa Kal oTnv Eupwrtrn. yia eyKUoug.

AvakaAU@Onke 1o 1947 otnv A@QpIKN.
To 2014 dapxioe va AITAWVETAI OTNV
AaTivikiy AJEPIKN.




PETPOIOI...avtictpodn petaypadaon)

O1 PETPOIOI avTnirpoowTtrevouv TN yVWOTOTEPN KATNYOPIA WV TTOU TTPOKAAOUV
Kapkivo. O1 10i ouvdEdnkav atrd TTaAMIG PE TNV KOPKIVOYEVECT, KABWG UTTApYOuUV
QPKETOI 10i TTOU TTPOKAAOUV KapkKivoug o€ (wa.

* YTmrapxouv BAcIPeC eVOEICEIC OTI 10i TTPOKOAOUV OPICHEVOUC TUTTOUG KAPKIVOU OTOV

avBpwtro OT1TWC ol 10i nTTaTiTida B, Epstein-Barr r} 0 16¢ JOAUCUATIKAC MOVOTTUPHVWONG

O petpoidc HIV, mTpokaAei To AIDS, 1Tou €€aoBevei To ANOZOIMOIHTIKO 2Y2ZTHMA
Kal Qu¢Avel TNV euaioBnaoia oTov KapKivo Kal 01APopPEeS HOAUVOEIG.

38 xpovia HIV/AIDS kai 32 ekaT. vekpoi: O1 BepaTtreisc
BeATIWVOVTAI



https://www.google.com/url?sa=i&url=https%3A%2F%2Fwww.huffingtonpost.gr%2Fentry%2F38-chronia-hivaids-kai-32ekat-nekroes-oi-therapeies-veltionontai-alla-emeis-xechname-ten-profelaxe_gr_5de10a2ae4b00149f72da78c&psig=AOvVaw1zsd0o0EwN7LYwOoe_jCFT&ust=1589119038986000&source=images&cd=vfe&ved=0CA0QjhxqFwoTCJjwlfX3pukCFQAAAAAdAAAAABAE
https://www.google.com/url?sa=i&url=https%3A%2F%2Fwww.huffingtonpost.gr%2Fentry%2F38-chronia-hivaids-kai-32ekat-nekroes-oi-therapeies-veltionontai-alla-emeis-xechname-ten-profelaxe_gr_5de10a2ae4b00149f72da78c&psig=AOvVaw1zsd0o0EwN7LYwOoe_jCFT&ust=1589119038986000&source=images&cd=vfe&ved=0CA0QjhxqFwoTCJjwlfX3pukCFQAAAAAdAAAAABAE
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EMIOEZH I0Y ZE KYTTAPA ...AAAHAENIAPAZH ME THN
EMIP®ANEIA TON KYTTAPQN







lot tTn¢ I'pimn¢ (Mpacivo) Tmov semitiOevTaL 6€ AVOpOTILVA KUTTAPO
(yaiadwo)




Centers for Disease Control and Prevention
g CDC 24/7. Saving Lives, Protecting People™

Influenza (Flu)

7 it
n E ,l 8.5% of the U.S. population (~27 million people)
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CDC estimates that, from October 1, 2018 through February 9, 2019, there have been:

15.4 million - 17.8 million 184,000 - 221,000 11,600 -19,100
flu illnesses flu hospitalizations flu deaths

a

*These estimates are preliminary and based on data from CDC’s weekly influenza surveillance reports summarizing key influenza activity indicators.

2018-2012 U.S. Flu Season: Preliminary Burden Estimates




OAPMAKA
D

ANTIIKA PAPMAKA

EMBOAIA

MEPOZ B

BIOTEXNOAOTIA

H ouyxpovn BIOTEXNOAOTIA
avolée veoug opillovtec otnv
napaywyn gMBoAiwV Kot
OPLOMEVWV AAAWV  avVTL-LIKWV

TOLPOLYOVTIWV OMWG oL
INTEPOEPONEZ . OL
LVTEPPEPOVEC eA€éyxovtal

KAlVIKA arnd to 1980 vywa tnv
OLVILULETWIILON TWV LWOEWV Kol
TOU KaPKLVOou.



ANTIIKA ®APMAKA (Aegv gival Ta avTIBIOTIKG)

AvTIIKG @appaKka
AITioAoyIK BepaTtreia EvavTl IOYEVWV VOO NUATWY eV £XEI ETTITEUXOEI akOua.

Ta avTiikG @dappaka Oegv gival yia TOUG 10UG OTI gival Ta avTIBIOTIKA yia Ta HIKPORIA.

[Mapd TauTa, KATTOIQ AVTIIKA BewpouvTal OTI WPeAOUY, 10iwg av xopnyndouv TTpwila.

H atroTEAEOUATIKOTATA TWV AVTIKWY QAPUAKWY TNV TTPOANWN TWV ETTITTAOKWY €ival AU@IAEYOUEV, UE NOVO
ATTOOEDEIVHEVO OPENOG ATTO TN XPAON TOUG TNV EAATTWON TNG MEONG DIAPKEIAG VOONAEIAG TwV aoBevwy,
XWPIGC OJWG ouaIaoTIKA €TTIdpaOcN aTNV £€KBaon TS vOOOu.

IYTrc'xpxouv OUO KATNYOPIEC AVTIYPITTIKWY PApHAKwY. O avaoToAgig TG Neupauividdong Kal avaoToAeis B
TNG ApavTtavTtivng . Ao 1o 2009, OAa Ta OTEAEXN YPITING TA UTTEUBUVA Yia ETTIONUIEC, NTAV EuaioBNTa OTOUC
QAVaOTOAEI¢ TNG veupapividdong (Oseltamivir, Zanamivir, Peramivir) kal avOeKTIKA OTOUG QVAOTOAEIG B Tr]c_;|

IApavmvﬂvng. [Na 10 AOyO auTO, TTPOG TO TTAPOV Kal VIO TIC TPEXOUOEC €TMIdONUieg, dev Ba Trpétrel va I
XPNOIMOTTOIOUVTAIl TA TTAPAYWYOA QUTA.

2T XWpa Jag xpnoigortrolieital To okevaopa Tamiflu (Oseltamivir), TTou gival 0paOTIKO yia TN ypiTrn TUTTOU A
Kar B



https://www.care.gr/search/?q=%CE%B1%CE%BD%CF%84%CE%B9%CE%B2%CE%B9%CE%BF%CF%84%CE%B9%CE%BA%CE%AC

To euPBOALO eival Eva OKEVAOLO TIOU XPNOLLLOTIOLELTOL YLO TNV ATIOKTNON avooiag og kamola acBevela. Ta euBOALA pog
BonBouv va avantu§oupe avooia Xwpicva XPELAIETALTIPWTO VO A PPWOTACOVME. Ta epuBoALla kataokevalovtal amno
Ta (bLat aAAG amo e€aoBOevnuéva pikpoBia 1 amod adpavonotnévouc Loug Tou POoKaAoUV TIC SLadopeC vVOOOUC WOTE Va
NV PIOpoUV va mpokaAesowv TN VOoO.
Me tnv e€aipeon tou mooLpou vepou, kapia dAAn avBpwrivn mapeupaon os 0,tL adopd tnv vyeia dev ExeLtnv
QTOTEAECHATIKOTNTA TOU EUPOALOCUOU OTN HELWON TWV AOLUWEEWV.

KaBe xpovo, ta eUBOALA ATTOTPEMOUV TTEPLOCOTEPOUC aTto 3 eKatoppupLla Bavatouc kot cwlouv 750.000 nadia ano

avarnplec. Mpw amno ta epPoAia, ot AOLHWSELG vOooL arelhovoay TNV Vyeia Kot TIG Iweg SeKAOdWV XIAMAS WV Ttod LWV Kot
evnAlkwv kaBe xpovo.
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Inflexal® V (1997) i.m. Inactivated Epaxal glva enpéha nratitidag A mou
hemaglutinine of Influenza virus o RN e
TEPLEXEL QVEVEPYOUS 10UG NTaTitidag A.

strains A and B DOPC:DOPE
(75:25 molar ratio) Influenza O avevepyoli ol £xouv amoppopnBei

Crucell, Berna Biotech
amo ™ virosomes.

<€+—150 nanometers —»

EOviko Npoypappa EpBoAlacpuwy
Jtnv EAAAdSa, oL 08nyieg yla to mola epPOALa pEmeL va yivovtal, divovtal amnod tnv EBvikn Emttponny EpBoAlacuwy, HEcw tou
, TO OTTOLO AVOAVEWVETOL OE TAKTA XPOVLIKA SLooTripota Ko eykpivetal amo to Yrnoupyeio Yyeiog.


http://moh.gov.gr/articles/health/dieythynsh-dhmosias-ygieinhs/metadotika-kai-mh-metadotika-noshmata/ethnika-programmata-emboliasmwn
http://moh.gov.gr/articles/health/dieythynsh-dhmosias-ygieinhs/metadotika-kai-mh-metadotika-noshmata/ethnika-programmata-emboliasmwn

2XEAIO MPAIMATIKOY 10Y 2XEAIO TEXNHTOY I10Y
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HAEKTONIKO -
MIKPOzKOMNIO

MIGANON EMBOAIO ‘

TexvnToU¢ LOUG TTOU XPNOLUOTIOOUVTAL Ylo va HETOPEPOUV LKA avTlyova. AVAKOUV OTO MPOTEOAUTOCWHATA KOl TTAPACKEU AlovTal Ao TV avaoUoTacn TWV MPWTEWVWY TOU LoU TG ypimng kot anod
dwodoAuibia. ITOXOG TWV VAVO-LKWVY QUTWV TEXVNTWVY LWV Elval N Letadopd avilyovwy Kal N EVEPYOTIOLNGN OVTIOWHATWY €EELSIKEVEVA OTNV AVTLUETWTILON TWV CUYKEKPLLEVWY TIPWTELVWYV TIOU £XOUV
otV endavela Tous. AnA. va SnLoupyrncoUY AVOCOYOVLKOTNTA EVEPYOTIOLWVTA Ta B kat T KUTTapA.




NMANOYKAA R MANQAH : AEN NMPOEPXETAIAITO 10 AAAA AITO
BAKTHPIAIA KAl METAAIAETAI AITO TON MAYPO APOYPAIO MEZQ
KOYNOYTIIQN.

O AOIMOZ TQN AOHNQN, 6°s AIONAZ (MEZAIQNAZ) METAAEZ
EMNIAHMIEZ 60% ONHZIMOTHTA.

1906 AIONAZ MEI'AAH NMANAHMIA , 1960 KYPIQZ BIETNAM
OAPMAKA : 2ZO0YA®ONAMIAEZ , 2TPEMNTOMYKINH

SMALLPOX '

IS PREVENTED BY

VACCINAHON

WHY NOT GET VACCINATED?
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Aoipwén mmou Exei

oAokAnpwrika éaAeipOsei

e e | H gyhoyid gival uo)\uouaTlKn aoeavala TTOU TTPOC BAAAEI

k=.g=& QTTOKAEIOTIKA TOV AvOPWITO KaI TTPOKAAEiTaI ATTO dUO

oTeAEXN 1wV, €iTe Tov Variola major rj tov Variola minor .

[MooooT16 BvnoiyoTnTag £€wg kail 40%


https://el.wikipedia.org/w/index.php?title=%CE%9C%CE%BF%CE%BB%CF%85%CF%83%CE%BC%CE%B1%CF%84%CE%B9%CE%BA%CE%AE_%CE%B1%CF%83%CE%B8%CE%AD%CE%BD%CE%B5%CE%B9%CE%B1&action=edit&redlink=1
https://el.wikipedia.org/wiki/%CE%99%CF%8C%CF%82

>YTXPONA EMBOAIA KAl OEPATMEYTIKA MPOIONTA
EMBOAIA mMRNA

(Etvait MoAuTAoka ta Navo-Zuothpota Metadopdg m RNA —yevetikoU uAkoU ?)




Control Virosomes Virosomes
4°C 37°C

Virosome

Virosomes are Nanotechnology vaccines that have been used since the 1990
against Hepatitis A (Epaxal) and Influenza (Inflexal V).

Virosome-based vaccines are carrying on their surface essential virus-proteins
thatinteract with the cells

Surface attachment Cell entry

Influenza virus Influenza virosome
- lipid bilayer N

_~" phospholipids

- haemagglutinin  —__

. neuraminidase

viral RNA &
viral nucleocapsid protien

nflexal V.
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To napddeLypa tou Lou SARS-CoV-2




Thesis | Published: 27 April 2020

Nanoscale nights of COVID-19

Kostas Kostarelos

Nature Nanotechnology 15, 343-344 (2020) ‘ Cite this article

18k Accesses ‘ 29 Citations ‘ 109 Altmetric ‘ Metrics

.....we had been given warning signs throughout the past 20
years, including avian influenza virus (Hong Kong, 1997), severe
acute respiratory syndrome (SARS) coronavirus (China, 2002),
swine influenza virus (Mexico, 2009) and Middle East respiratory
syndrome (MERS) coronavirus (Saudi Arabia, 2012). These
magnificent nanostructures that combine structural complexity
with biological efficiency (Fig. 1), have all been originally
transmitted from different animal species to humans.....

Fig. 1

SARS-CoV-2

(2020)


https://www.nature.com/articles/s41565-020-0687-4#Fig1

REVIEW article
Front. Mol. Biosci., 17 December 2020 | https://doi.org/10.3389/fmolb.2020.605236

Check for
updates

Structural Characterization of SARS-CoV—-2: Where
We Are, anmnd Where We Need to Be

Giuseppina Mariano'", Rebecca J. Farthing-, Shamar L. M. Lale-Farjat© and Julien R. C. Bergeron=~

IlMicrobes in Health and Disease Theme, Newcastle University Biosciences Institute, Newcastle University, Newcastle upon Tyne, United
Kingdom
Randall Centre for Cell and Molecular Biophysics, King's College London, London, United Kingdom

(i)Pre-binding (ii)Receptor Binding (iii)Membrane fusion and entry
(...) The family Coronaviridae is enveloped single-stranded RNA virus and

this family is divided into four genera: a, g, y and é. (....)

SARS-CoV-2 is a new coronavirus of the g genus with a crown shaped surface
and 60-140 nm diameter.

TMPRSS2
COCOO!

1800¢ _vencesbosocns:

(o6
Host cell

(...) The structural integrity of SARS-CoV-2 depends on the appropriate
sequence and conformational quality of its proteinic cargo to safely wrap its
genetic content composed of 29,900 nucleotides of RNA. It is of interest to
point out that the coronavirus’s genome is bigger than the genome of most of
the RNA viruses (....)

It is notable that an ACE2 binding-ridge in the new SARS CoV-2 Receptor
Binding Domain (RBD) is in more compact conformation [




Liposomes and Lipid Nano Particles (LNP)
XPHZH 2TA EMBOAIA m RNA

Lipid nanoparticles (LNPs) are mainly composed of cationic lipids along with other phospholipids such as
cholesterol and / or modified phospholipids like PEG-Phospholipids.

Liposomes are pseudo-spherical vesicles characterized by a bilayer with an internal aqueous cavity and composed

£

Prof. G. Prof.D.
Gregoriadis Papahadjopoulos

of mainly of phospholipids.

Liposome Lipid Nanoparticle

\e

Prof. Alec Bangham

Active Pharmaceutical
Ingredient

Lipid  Nano Particles
can be considered as
modified liposomes In
terms of their lyofropic
infernal morphology

Kraft, J. C., Freeling, J. P., Wang, Z., & Ho, R. J. Y. (2014). Emerging Research and Clinical Development Trends of Liposome and Lipid Nanoparticle Drug Delivery Systems. Journal of Pharmaceutical Sciences




LYOTROPISM OF SARS-CoV-2 Lipid Nano-Particle VACCINE

Deconvoluting Lipid Nanoparticle Structure for Messenger RNA Delivery
Yulia Eygeris, Siddharth Patel, Antony Jozic, and Gaurav Sahay*

& Cite this: Nano Lett. 2020, 20, 6, 4543—-4549

Publication Date: May 6, 2020 ~
https://doi.org/10.1021 facs.nanoclett.0c01386 63 6 5 1 7 7 f:
Copyright © 2020 American Chemical Society LEARN ABOUT THESE METRICS

RIGHTS & PERMISSIONS

Abstract

Lipid nanoparticle (LNP) packaged mRNA vaccines have been deployed against infectious diseases
such as COVID-19, yet their structural features remain unclear. Cholesterol, a major constituent
within LNPs, contributes to their morphology that influences gene delivery. Herein, we examine the

structure of LNPs containing cholesterol derivatives using electron microscopy, differential scanning
calorimetry, and membrane fluidity assays. LNPs formulated with C24 alkyl derivatives of
cholesterol show a polymorphic shape and various degrees of multilamellarity and lipid partitioning,
likely due to phase separation. The addition of methyl and ethyl groups to the C24 alkyl tail of the
cholesterol backbone induces multilamellarity (>50% increase compared to cholesterol), while the
addition of a double bond induces lipid partitioning (>90% increase compared to cholesterol). LNPs
with multilamellar and faceted structures, as well as a lamellar lipid phase, showed higher gene

transfection. Unraveling the structure of mRNA-LNPs can enable their rational design toward

enhanced gene delivery.

Me Bdon to apBpo auto, n Katavonaon tng Hetapacng ano tnv pia popdoloyia (moAvotofadika kat moAvotolpadikotnta kabwe kat toAuntAevpeg dSopég (faceted structures) otnv aAAn
€VOG vavoowpatidiou kat n aAAnAenidpaoelgtwv popdpoAoytwv autwv pe to m RNA, Ba pag Swost tnv Suvatotnta va oxedlacouvpe KaAutepa oto PEAAOV vEoug AtmtidikoU ¢ vavodopeig
via thv uetoadopd vevetikoU VALKOU



LYOTROPISM OF SARS-CoV-2 Lipid Nano-Particle VACCINE

Deconvoluting Lipid Nanoparticle Structure for Messenger RNA Delivery
Yulia Eygeris, Siddharth Patel, Antony Jozic, and Gaurav Sahay*

© Cite this: Nano Lett. 2020, 20, 6, 4543—-4549
Publication Date: May 6, 2020 ~

https://doi.org/10.1021/acs.nanolett.0c01386
Copyright © 2020 American Chemical Society
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Promoting the
interaction with cell
membranes
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Effectiveness)

Relation with the
physical stability of
the nanosystems

e.g., liposomes




Novavax Vaccine

Nuvaxovid (NVX-CoV2373)
Particles” Morphology

The heart of 3 new vaccine
TR T NS, Nowivia GoMei L S0 00 2 B0 Aevrun 10 0r e gaed \or the RAES (0
e prche s w A woly e e b prodie e B iy on Do Gol serdearen Soed ol T

Parveied 2o wpia powes rd :
Acanpouns Savad FoT e Mnes 1A Ierane Sont

H etaupeia Novavax xpnolpomoince wg
O0lVOOOEVUOXUTLKO TOu gUPBoAiou tng KAdouoTa

ekxUALopdrwy (fraction extracts) ano to ¢uto
NG XANG, TMou ovouadetal Quillad'a saponaria
(BLCB}\. Singh, Manmohan, 2007. Vaccine
Adjuvants and Delivery Systems, page 193). pe
OQMWVIVEG Ta OToio EXEL UEAETNOEL KOL EXEL
KOTOXUPWOEL e To ovoua Matrix-M. Emiong to
EUPBOALO TepLEXEL Autidla TNG KoTnyopiag Twv
dwodoAutoiwv dnAadn cav autd OU €XOUV
Ol_ KUTTOPIKEG HOG MEUPPAVEG OTWG  KaL
XOANGOTEPOAN.

«OL gpevvnteg TN Novavax Snuoupynoav pa
KQUVOTOHO  VAVOTEXVOAOYLKY TAaTdopua N
omola peTadEPEL TNV, MPWTELVN-aKIda padl pe
EVQV OVOOOEVLOXUTLKO TIApAyOoVTa (COmwViveg)
avéavovtag oto 90% -ue Baon TG KAWVIKEG
MEAETEC- TNV OUMOTEAECMATIKOTNTA  TOU
guPoliov. Oa mpemel va avadEPOUPE OTL N
ONMAVTLKY QUTH VAVOTEXVOAOYLKN TACTHOpUQ
Tou epPBoliov Baoifetal otn AOyLKr TNG QUTO-
opyavwong (self-assembly) twv ocuotatikwy
TOU ME UYNAAG EMLOTNMOVLKAG TIOLOTNTAS
HEAETEG TOU xapaktnpilouv tnv TteXxVOAoyia
autn w¢ recombinant nanoparticles. H

Texvoloyla autry SnuULoupyel AmOTEAECHATLKA
vavoowuotidio, Tou HIMopouV Kol TapAayouy
€EOUOETEPWTLKA AVTLOWLATA EVAVTLOV TOU LOU
SARSCoV-2



Recombinant technology of
Nanoparticles & the concept of
Lyotropism
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Novavax — another nanoparticle Covid

This site uses cookies: Find out more. = OKAY, THANKS

Richard Jones The results for the phase III trial of the Novavax Covid vaccine are now out,
March 14, 2021 and the news seems very good — an overall efficacy of about 90% in the UK
Bio-nanotechnology trial, with complete protection against severe disease and death. The

prospects now look very promising for regulatory approval. What's striking
about this is that we now have a third, completely different class of vaccine
that has demonstrated efficacy against COVID-19. We have the mRNA
vaccines from BioNTech/Pfizer and Moderna, the viral vector vaccine from
Oxford/AstraZeneca, and now Novavax, which is described as “recombinant
nanoparticle technoloav”. As I've discussed before (in Nanomedicine comes
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Mowa eivarl n texvoAoyia tou véou epfoAiov NVX-CoV2373 tn¢ etatpeiac Novavax;

H texvoloyia pe tnv omoia €xeL avantuyxBel to euBoAio NVX-CoV2373 evavtiov tou o0 SARS-
CoV-2 oavadépetal w¢g recombinant nanoparticle technology, 6nA. avacuvluacpuévn
vavotexvohoyia. To vavoeuPoAlo NVX-CoV2373, evaviiov tou SARS-CoV-2 to omoio €xel
avantuxBel and tnv etalpeia Novavax kot avapévetat tov PeBpoudplo tou 2022 otnv
EANaSa, €xeL 6laitepo evbladépov. H popdomoinon tou meplhappavel tnv mpwteivn ‘akida’
TOUu LU SARS-CoV-2 Kal TO AvOCOEeVIOXUTLKO Matrix-M™. To avocoevioyxutikd Matrix-M™
elval KOToxUpwuevo pe SimAwpa eupeottexviag otnv etatpeia Novavax Kol €XeL WG SOMULKO
OUOTATLKO TOo GuUOLKO Mpoidv canwvivn (fraction extract) amo to ¢utod Quillaja saponaria
Molina (BtBA. . Li X., et al., 2018; Chung Y.H.,et al., 2020 ; Tian J.H., et al., 2021). H Novavax
elval n etalpelo n omoia AvAMTUCOEL OXL LOVO €va vOVOOUGOTNUA [LE AVTLYOVLKEG LOLOTNTEG
Aoyw tng Umapéng tng mMpwTteivng ‘akidag’ wg pépoug tou euPfoliiov, aAlda emiong €va vavo-
OVOCOEVIOXUTIKO €uBOALo (NVX-CoV2373 — 0.5 mL). To NVX-CoV2373 mepléxel £va
avaouvllaopévo vavoowpatidio (rSARS-CoV-2, ~27.2 nm) kat €va VOVO-gVIOXUTLKO. H
voavomAatpopua SnULOUPYELTOL HE QUTO-0PYAVWON TWV ouoTatikwyv &nA. tng mMpwreivng
‘akidag’ tou LU SARS-CoVO-2, koL €toL dnuloupyolvtal vavo ULKKUALOKEG Sopég (Ewkova 3)
oL onoieg ‘kadapilovral péoa oe kUTTapa baculovirus Spodoptera fruigiperda (Sf9) (BLBA. Tian
etal., 2020).

W %
e "*
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Ewkova 3. MiBavh popdoloyia tou euPoriov pe Bdon tnv teEXvoloyia TWV MPWTEIVIKWY
vavoowpattdiwv (protein nanoparticles) (BBA. Adv Drug Deliv Rev. 2021 Feb; 169: 168-189.
Published online 2020 Dec 13. doi: 10.1016/j.addr.2020.12.006)

M atrix-M adjuvant is a saponin-based
adjuvant, patented by Novavax, that
stimulates humoral and cellular immune
responses_to vaccines. It is composed of
nanopartides_from saponins extracted
from Quillaja saponaria (soapbark) trees,
cholesterol, and phospholipids. It is an
immune stimulating complex (ISCOM),
which are nanos pheres formed when
saponinis mixed with two types of fats.

O epBoAlacpog amottel duo evdouvikéc dooelc pe dtadopa 21
NUEPEG, rSARS-CoV-2  kat Matrix-M™  &Suatnpouvrot
Eexwplotd oe Beppokpaocia 2—8 °C kal avaptyvoovtal To gufoALo
NVX-CoV2373 ival to MEUMTO oTnV oelpd epBOAL0 evavtiov Tou OV
SARS-CoV-2 kot Aappavel mpoowplvr) €ykplon (rolling review) amo
Tov Eupwnaikd Opyaviopo Qoappdkwv (EMA) pe To epmopko ovoua
Nuvaxovid. Tov Maptio tou 2021 n etalpeia avakolvwoe ToocooTto
amoteAeopaTIKOTNTAG 96% €evaviiov Tou KopwvoioU, 86 % €vavtl
NG mapaAAayng B.1.1.7 kot 49% €vavtl tng mapaAiayng B.1.351. To
EUPOALO TNG
oTNV avamtuén Twv VaVooWUATWOwY e Soun MKKUALwWY amd oOtTL
Twv epPoriwv twv Pfizer/BioNTech kat Moderna (m RNA) kat twv
Astra-Zeneca kat Janssen-Cilag (Johnson & Johnson). Ot teAeutaieg
Xpnotpomolouv  adevoiolC xwpic YEVETIKO UALKO Kal pe Bdaon tnv

EVW TO

etalpeiac Novovax akoAouBei OSladopetiky Aoyikn

TeXVoAoyla TOU avVOLloUVOUOHEVOU YEVETLKOU UALKOU TTOLPAYOUV TNV

npwteivn-akiba n omola &nuloupyel T €€oudETEPWTIKA

QVTLOWHLOTA.

>
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https://en.wikipedia.org/wiki/Novavax
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MOAYNAOKOTHTA KAl MOP®OAOINA TQN METAANAZEQN TOY I0Y

Kopovoio¢c SARS-CoV-2 (COVID-19)
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emPBlwong Twv 6wV Kal EPELC WC eTLOTAMOVEC Ba TipémeL va dlaBdcoupe Tov Kpu@o Kwdika tnc duonc.




The 44 mutations (red spheres) mapped on to the crystal structure of the spike protein RBD (cyan)
complexed with ACE-2 receptor (green) (PDB code: 6LZG). PDB, Protein Data Bank; RBD, receptor binding
domain [Color figure can be viewed at wileyonlinelibrary.com]

Y453, G476, F486, T500, N501 that are close to the ACE-2 receptor. The mutations present at
the interface between the spike protein and ACE-2 receptor could potentially affect vaccine
performance and drugs designed at the interface of protein-protein interactions. Therefore,
the mutations identified in the present work would be important considerations for
antibody, vaccine, and drug development.

> Proteins. 2021 Jan 9. doi: 10.1002/prot.26042. Online ahead of print.

Human SARS CoV—2 spike protein mutations

Lalitha Guruprasad

Affiliations -+ expand

PMID: 33423311 DOl 10.1002/prot.26042 SPIKE PROTEIN: 1273 aulvogéa I

Abstract

The human spike protein sequences from Asia, Africa, Europe, NMorth America, South America, and
Oceania were analyzed by comparing with the reference severe acute respiratory syndrome
coronavirus-2 (SARS-CoWV-2) protein sequence from Wuhan-Hu-1, China. Out of 10333 spike protein
sequences analyzed, 8155 proteins comprised one or more mutations. A total of 9654 mutations were
observed that correspond to 400 distinct mutation sites. The receptor binding domain (RBD) which is
involved in the interactions with human angiotensin-converting enzyme-2 (ACE-2) receptor and
causes infection leading to the COWVID-19 disease comprised 44 mutations that included residues
within 3.2 A interacting distance from the ACE-2 receptor. The mutations observed in the spike
proteins are discussed in the context of their distribution according to the geographical locations,
mutation sites, mutation types, distribution of the number of mutations at the mutation sites and
mutations at the glycosylation sites. The density of mutations in different regions of the spike protein
sequence and location of the mutations in protein three-dimensional structure corresponding to the
RBD are discussed. The mutations identified in the present work are important considerations for

antibody, _vaccine, and drug development,

MeAetiOnke n aAAnAouyxia os 10333 spike proteins kat Bp£Onkav 9654 petaAAAgeLg IOV AVTLOTOLXOUV OE
pHeTaAAageLg o 400 SLapOopETLKEG TTEPLOXEG TNG MPWTEIVNG.

Ot LETAAAGEELG AUTEG EXOUV YEWYP ALK KATOVORY).

OLyvwon autwv Twv HeTaAAdéewv Oa BonOroeL oTnv avantuén MEPLOCOTEP WV ATIOTEAECHATLKWYV ELBOALWV

TABLE 1. Geographical distribution of human SARS-CoW-2 spike proteins and their
associated number of Mutations

Continent Number of spike proteins Number of mutations
Africa 103 121

Asia S9a 1169

Eurocpe 37O 260

MNorth America 2268 Fa53

South America 29 26

COceania 567 525




* H npwteivn spike (axida) (Ewdva 1) tov 100 SARS-CoV-2 anotedeiton and 1273 apuvoléa (Sopkd TUNHOTO TOV TPOTEVOV)
OUVOMK(, Kot armd dvo vropovadee mov yapoaktnpilovion o¢ S1 kot S2. H S1 vropovada cuvoéetal [le TOV VITOOOYEN TV
Kuttdpov pog mov ovopdletor ACE2 (Angiotensin-converting enzyme 2) ko ‘aykvopoPoiel’ o€ owtdv pécm g ‘aryung’ mov
ovopdlerar RBD (Receptor Binding Domain) kot poldver ta kottapd poc. H vropovada S2, ypnoyomoeitot yo va yiver M
GOVINEN TOV 100 UE TV KVTTOPIKT oG HeUBpavn Kot 1) £i6000g TOL HESE 6TO avOp®OTIVO KﬁTIEOXfAZAﬁpa 01 000 OTEC VITOUOVAOES

g mpwteivng spike (axida) £xovv dopopetikny IOAYIIAOKOTHTA , MOP®OAOTI'TA ITOYPI'IKOTHTA xon
oMot aAAayn STV OAANAOVYIO-CEIPE TOV OUIVOSEMY amd TO. OToid GITOTEAODVTOL %881 ((:DC\/ mOTELEGLO, TNV OAAOYT TNG
-CO

AEITOVPYIKOTNTOG TOVG. AVTO ovoualetar uetoAraln the tpwteivyg SPike (axida) tov 100 SA -2.
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A STEP FORWARD....
In medicinal product development process
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* "Eyovpe ™V mtpoonTiKi avamtulng 0Epameiv Kot Y10 VEVPOEKPUAIGTIKES
VOG0V, 0TTMG .Y 1] GKANPVVOT] KATO, TAIKAS, XPNGLHUOTOLAVTIG T VEQ
EMGTIUOVIKC, EPYULELN TTOV TVUAPEP® KL TIS OKONO VEOTEPES
TEYVOAOYIES, 07T 1] TEYVNTH VONROGVVI), 1] HNYOVIKY] naOnon K.o.
Xapepa sésiiccovwl OKOONUOTKES LEAETES KOL £PEVVA GE GUVOVUGHNO NE
KMVIKEG HEAETEG GE OLAPOPU. GTAOLA.

* Ta PracTtoxvTTOPO PTOPOVY VO YPricLHOTOU00VY Y10 TNV avayEvvnoen
0PYOaVOV KoL 1I6TOV. EdM ava@epopacTe 6TNV AVOYEVVITIKI LATPIKY).
['vopilovpe dpmc 6TiM ypnon Tov PAactokuTTdpmy eyeipel kot {ntnuoto
Bronbung. H vavoteyvoroyia copBairel 6ty npoctabeio enilvoomng tov
A T porgkmtar(ov, TPOTEIVOVTAG TTPOG YPTOT TEXVNTEG MTOCMUIOKES KOl
. b(‘tza, MITIOIKEG VOVOTAOTOOPUES Y10, VO LETAPEPOVV E101KOVG Bl0deikTEG TOV
\p . [P EVEPYOTTOLOVY TNV ocvémwén 16TOV Ko opydvev. H avamtuén teyyntov
e VOVOOOUATIOOKOD TOTTOL POPEMV Y10 TNV HETAPOPA PLodekTOV B
GUUPAAAEL GTNV OVOYEVVTTIKT] LOLTPIKT KOL GTNV AVALYEVVI|OT] TOV IGTOV
onbavrag Oepamentig oe 10¢poPEg VOGOUG, BeEATidvVoVTaG TNV 0vOpdmivn
N Kol m)giowovwg T0 TPOGAOKILO EMPIwoNC TV achevov.

- * O épeoveg aTpéPovtor aKOp o€ Bgpameieg Y0 T GVTOAVOGE VOGT LOTO
y 0TS 1| YOPLEoT, 0 AVKOG, 1] 0.TOTIKY 0EPRATITION, OAG OVTA VTTO TO
aplopa TS NEAETNG TG VAVOTEYVOAOYIOS Kol TG peTa@opds RNA.

* E@oppoyn eriong pmopovv vo £400V KAl 6TV AVAYEVVTIKY
OEPUOTOAOYIO VIO TNV AVTIUETAOTIGT 060EvQY ne Tpofifipota omwg,
gykm') RoTo KoL GAAES TOO1GELS OTTOV YPELALETUL AVAYEVVIIGT] TOV

EPULOTOG.

d * Ot epappoyég emekteivovral eniong oty Koountoloyio, oTo KOAAOVTIKA, UE

TNV EVEOUATMOON TETTIOIOV EVLOATMOONG, OVGILV avuoé}t:i&ncm o€
BlrocuuPatoig e 1o 0EPIA VOVOPOPEIS TTOV 1) VOVOTEYVOAOYIO LEAETA KOl
OvVOTTTOGGEL OLOPKMG.

e’
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210 e§wdpuldo napouotaletal pE HOPLAKA TtpOTUTIA N TPOBOAN TG popdoAoyiag
Twv m RNA gppoAiwv.
To popLako avto NPOTuno oXeSLACONKE KoL UAOTIOLONKE OTO EpYaCTPLO

To oUyypaupa ‘Suyxpovn @apuakeutiky Noavotexvoloyio. BoolkéG apyEC Kal TPOKTIKES
epapuoyeg’, meplhapPfavel  véa eruotnuovika Sedopéva Paclopéva oe mpododateg
BiBAloypadikég avadopEg Kol EPEVVNTIKEG TTPOOTABELEG, KABWC Kal EKTEVELG Kal o BaBog
TEPLYPADEG TWV VEWV BEPATIEVTIKWYV TIPOIOVTWY AAAA KaL TWV VEWV KOUWVOTOUWV EUPBOALWY

H BlonOikn, o kKwdikag S£0vToAoyiag 0TOUG TOUEI TWV VAVOEMIOTNUWY, TO PUOHULOTIKO
nAaiolo, KAWIKEG PEAETEG, dappaKkoemaypUnvnon, BLo- Kot vavo-to§kotnta, oL Stebveig
EYKPLTIKOL opyaviopoi kabwe kal Ta SutAwpata eupeotteXviag, avadpEpovral eniong otnv
véa £kSoon.

To BBAio meplhapPavel meploodtepeg amd 200 €lkoveg aAld Kol TIOAAEG  dwTtoypadieg
NAEKTPOVIKAG UIKpooKoTtiag vavoowpatidiwv. Eniong 50 mivakeg pue clyxpova edopéva oe
VaVOTEXVOAOYIKA Tpoidvta uyesiag kot o epPoAia. To PPAio meplhappavel emiong,
TepLoooTePeG ano 200 BBAloypadikég avadopéG KAl LOTOTOTIOUG, TIOU TEKUNPLWVOUV TIG
e€elielg otnv ouyyxpovn GOapPUAKEUTIK VavoTexvoloyia.

Tanapaptipata tou BBAiou avadEpovtatl AEMTOUEPWS OTNV TIAPACKEUR KAl a§LOAOYNon Twv
BePAMEVTIKWVY VAVOOWHATLSLWwV.

Eniong, epwtnoelg autoafloAoynong KaL oL aravTroeLg Toug oto TEAog Tou BiBAiou, Sivouv
v SuVaTOTNTA OTOV AVAYVWOTH va EAEYEEL KATA OGO £XEL KATOVONOEL TLG €VVOLEG TTIOU TO
BBAio mpaypatevEeTaL.

Exkdooelc MAPIZIANOY A.E
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SARS -CoV-2 (COV-19)

O KOPONOIOZ (SARS CoV-2) avrKel oTtnv
gupLTEPN olkoyeEvelatwv KOPONAYPIAIKQON QN ot
omoiotL avadEpOnkav amno to 1960...yvwpilovpe
SnA. TNV KATNyopiol TwV LWV AUTWYV OL OTtoloL oTNV
ETILHAVELO TOUC EXOULV TLC TIPWTELVEC IOV
oxnuatilouvv kopwva aro to 1960.

To yeveTiko tou UALKO eivail RNA (onw¢ twv wv tng
I'pintng) kalt ylauto mpokaAouv napouola
ocupntwpata. Yrnapxouvd yevn (ta a, B, y, 8) tng
Katnyoplac autwyv Twv lwv. To €idog tou kopovolol
¢ rtavonuiog eivat SARS mou onpaivel 2OBAPO
O=Y ANATINEY2ZTIKO 2YNAPOMO

Qaivetal OTL N KATNYOPLO TWV LWV AUTWYV MPOUTINPXE OE
(wa kat Wdlaitepa o€ €idn lwwv ta omtola dev eival
TIOAU Kowvd otov AuTiko KOoUo aAAd Kupiwe Bpilokovtal
otnv Aola kal petad€pbnke otov AvOpwWIO LE TO
TLEPOOULOL TOU XPOVOU.

ETMLOTNMOVIKEG LEAETEG €XOUV beiel OTL TO €ib0C TOU
KopovoloU pe to ovopa SARS — CoV-2 6nA. autocg nou
TIPOKAAEDE TNV TTavONULa KOl TTOU QVAKEL OTO YEVOG
SARS , aAAG Kot OAOKANPO TO YEVOC TOU £PYXETAL OTOV
avBpwro amno £va wéLaitepo eido¢ vuxtepidag rnou
evOnueL otic xwpeg TN Aolag kat pailvetal OxL amo tnv
LOOXOYOAR —OTtwG AEYETAL TO AWAOUPOELSEC TTOU HOLALEL
LLE TNV yATa.

O kopovolog tng mavdnuiag dnA. o SARS-CoV-2 otnv
emipavela tou €xeL 4 mpwrteivegtnv S, M, E, N n kabe
Lo oo TIC omtoiec ekteAel Stadopetikn Aettoupyia. H
npwteivn S eival ekeivn n omola cuvdéetal pe ta
KOTTAPA HOC Kol 0dnyEL TOV 1O HECA OTA KUTTOPO VLo VL
LOAUVEL TOV aVOpWTILVO OPYOVLOUO.







EIKONEX I1OY ITAPOYZIAZOYN TON KOPONOIO SARS CoV-2

Elcobd0¢ oto avOpwmnivo kutTOPO MopdoAoyia tou kopovolou SARS CoV-2

13




Xaptng kpovouatwyv kopovoiov SARS-CoV-2
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H MOP®OAOTI'TA ENOX ITIOANOY EMBOAIOY

NANO-TEXNOAOT'TAX

NMPOQTEINEZ EMIMANEIAZ
MOY IYNEAEONTAI ME TA
KYTTAPA TOY
ANOZOMNOIHTIKOY
Y THMATOZ KAI
NMPOKAAOYN ANOZIA TOY
ANOPQMNOY :TON
KOPONOIO SARS CoV-2

NPOQTEINEZ EMNIMANEIAZ MOY
SYNEAEONTAI ME TA KYTTAPA
TOY ANOZOMNOIHTIKOY
JYITHMATOZ KAl NPOKAAOYN
ANOZIA TOY ANOGPQIMOY :TON
KOPONOIO SARS CoV-2




YMAPXOYN KAI XPHZIMOI IOl ???27??

Ztnv npaypatikotnta, oAAol ot 6ev emnpealouv Toug avOpwrouc i
dev eivair maboyadvol - SnAadn, dev mpokaAouv KamoLa acOEveLaL.

1. Ynidpxouv ot oL Asyopevol Baktnprodpdyol oL onoiot kataotpEdouv
not@oyovoug opyoavVLGHLOUG yLa TOV AVOPWTIO Kall KOG TIPOOTATEVOUV Ao
TOAAEG QLOOEVELEG.

2. Znpavtiki eivat n cuBoAn Toug otnv Katavonon tng Asttovpyiog Tou
avOpwriivou yoviduwpatog aAAd Kol XPNOLUOTOLEITAL 0T YOVLSLOKN
Oepancia xpnotponolwvtag Lou¢ we ¢opeic yia va petadEpouv vyl
yovidiLa o€ mepUMTWoeLC MTOAU oo apwV YEVETLKWY VOCWV.

_.———-___————~
— - —
( Eivat aARBeia 6TL ot woi givat N artiot TOAA®WY AcOEVELWV, N AUEVOLLEVN YVWION KOG Vit
OLUTOUC KOlL TOV TPOTIO AVOTIAPAYWYNC TOUC AVOLEE EMiONG TRV MOPTA GTNV XPON TOUC
-

~~ yla OEpaIEUTIKOUC OKOTIOUC —



EM®ANIZH NEQN IQN AAAA KAI NEQN 1IKQN STEAEXQN
(METAANAZEQN) AOTQ AAAATQN ZTO MEPIBAAAON KAI ZTIE
AANATEZ STON TPOMO ZQHZ MAZ (???)

MeydAn ¢éAién Twy
ETULOTNUOVIKWV Ja¢ YV oEwy
NEgg teyvoloyiec

Evnuepwpévol aoBeveic

[p6oPaon o€ VEEG TINYES
EVNPEPWONG




2YNOHKEZ YTIEINH2 ANTIMETQMIZH TQN IQN

1.NAYZIMO XEPIQN

2.AEPI1ZMOZ KAINOZKEMAZMATQN
3. KAOAPIOTHTA XQPQN EIAIKA NEPIOXQN ME
AY=HMENO MIKPOBIAKO ®OPTIO.

4. XPHZH ANTIZHNTIKQN

5.MPOZOXH ZTHN AZMAAH KAI YTIEINH
AIATPOOH




[Maykoopioc Opyaviopnog Yyelog
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«H npooPaon o mnyec KBapou VEPOU Kall N
Xpnon tTwv EuBoAilwv, KUPLWC HECW TWV EBVIKWV
TIPOYPOUUATWY ELPOALOGHOU, ELYOV ONUOVTLKN

ouBoAN otnv maykooulo SnNUOcLa UYELA »



EMBOAIA ENANTION XTEAEXQN TOY I0Y THE I'PIITHX

Kamyopies eppoiiov
-Inactivate virus vaccine / killed virus (adpavomotmuévog 10¢ g ypimng)
-Adjuvanted inactivated virus vaccine (s£aofeviuévog 1¢ g ypimng)

-Recombinant vaccine (gygguyolgguéye Wkd avityove epfoiiov)

-Live attenuated virus vaccine (loviovos efaoBevnuévos 10¢ g ypinng). Aev

yopyolvIol of TAkiEg 65 Kot OV YOPIYOUVIOL GF UYQUOKUTUGTEAMEVOUS,
Xpnowomowotvral yio vyg ovipdmov <63.

-Nasal spray flu vaccines (https://www.cdc.gov/flu/prevent/nasalspray.htm).

(01 diagopéc T xammyopiey ovtay fo overodady ato oeumvapio)

log nopaskevalova ta epfoiie evavriov Tov 100 T Ypinng?
- Egg-based flu vaccines

- Cell culture-based flu vaccines

- Recombinant flu vaccines

- mRNA flu vaccines

E0viké mpéypappa eppolracpod evavriov Tov 100 ¢ ypinng. Opddeg mov mpémer

va gppolracBody

ADA: 6r0z4650Y0-09T

1. EuBoAwo ypinng

Xopnyeltat o€ Gropa mou avikouv oTiq mapakatw opddec avénpévou kvduvou:
Atopa nAwkiag 60 eTav kat dvw
EvAAKEG pe évav 1} MEPLOOOTEPOUC QIO TOUG MaPaKdTw EMPBapuVTIKOUG Mapayovtes A
Xpovia voorjpara:

0

O O 0 © O O O O O O O o

Xpovie  voofjpata  avamveuotikoy, Onmw¢  GoBua, xpovia  amodpaKTikr
nveupovonddea.

Xpovia kapdrakd voorparta.

Avoookataotohr (kKAnpovopkr f eniktnt).

Metapdoyeuon opyavwy Kat LETapOoXEUEN HUEAOU TWV 0OTWV.

Apenavokuttapkr avauia kat GAES apoodaipvondbele,

Takyapwdn daprtn f @o xpovio petaBoAikd voonua.

Xpovia veppondBera.

Xpovieg nadroeL fnarog.

Neupooyukd fj veupopvikd voorjpara.

0vbpopo Down.

Eykuec yuvaike avesaptitwg nAwiag kunong, Aexwides kat BnAdlovoe.

Atopa pe voooyovo mayxuoapkia (Aeiktn Madag Zopatog >40 kg/m’).

Atopa mou Ppiokovtar oe otevr) emadn pe madid ppotepa twv 6 pnvav
dpovrilouv 1 dafodv pe dropa pe unokeipevo voonpa nou aufdvel tov kivbuvo
ENMUTAOKWY TNG ypinng.

Khetotol mhnBuoyol, Onwe mpoowmkd Kat eowtepikol omoudaotéC (ayoheiwy,
OTPTLWTIKAOV KA AOTUVOIKWY OYOA@V, EL0WKv oxoNelwy KAL), veooiMexrol (dtav
1 kedro Toug oupminret pe v mepiodo e enoying ypimng), Wpluara xpoviug
TaoyoOvTwy Kot povadec dhogevias nhiwpéviwy, kataotiuata kpdnong k..
EpyadOpevot o€ ywpoug napoxrc umnpeatwy vyelag (atpovoonheutikd npoowrkd,
howmot epyal6pevor, dotrntéc enayyehudrwv uyelag o€ Khwik doknon) kat o€
KEvTpa SLapovi¢ MPOTUYWY - HETAVAOTAV.

Adteyol.

Ktnviaepol, mevotpddol, xowotpodot, ektpodelc, odayeic kat yevikd dropa nou
gpyovraL o ouotnpatik enadr pe v f xoipous,



Mivaxag 1. Awbécipa avtrypumikd epPforia oty EAAdoa 2023-2024

~ Iivaxag 2. EuPolia sykexpipéva oc Evpanaiky Evaon

Lxevaopa, Kamyopia* | Avtiyovo Abewa Konon mﬁd Tetra HW”-KU«G ]

epnopiKi] Xoprynong i

pa Flyenz Tetra Live atFenuated

Vaxigrip Tetra | QIVe 15 mcg ano kabe | ano 6 pnvav | vat nasal vaccine *

(Vianex) aviyovo r .

Fluarix Tetra QlVe 15 meg ano kale | ano 6 pnvav | vat FIHCEI‘ dX Tetf d Hl\'ﬂﬂﬂl:, -l

(GSK) avriyévo SupemTek recomb AE. Opoieg pe tov

Flucelvax Tetra | QIVc 15 meg ano kabtle | ano 2 etov | va & , e

(Sequirus) avryovo (EMA) dhhav EHBD)LI(W

Influvac =sub | QIVe 15 meg and kafe | ano 6 pyvav | vat (Sﬂﬂ{)ﬂ)

Unit Tetra avTyovo

Efluelda* QIV-HD 60 meg ano kale | ano 60 evov | oyt

(Vianex) avIIyovo . o .

Fluad Tetra®* | aQIV 15 meg ano kdafe | ano 65 exov | oxt * https://www.ema europa ew/en/medicines uman/EPAR /fluenz-tetra. Flyenz Tetra is available as a

(Sequirus) avtyovo + . : .
b — nasal spray. The recommended dose is one nasal spray (0.1 ml) per nostril. Children who have not
MES9 been previously vaccinated against seasonal influenza should receive a second dose 4 weeks after the

_ , o , J first. The vaccine can only be obtaned with a prescription. Its use should be based on official
*aQIV: Terpablyapa abpavorompévo epohio ypimg we ayogoeyoxurko M9 (gxoughévio), QIV-

HD: Tetpadyvauo adpavomounuévo eufohio ubnhig doang, QlVe: Tetpabuyapo abpavomolnuevo
oupBorikd epPoho mapacksvalopeve pe emwaon o wd opviBwv, QIVe Tetpabduvaug

abpavorolnuevo epfokio napaokeualdpevo o KyrtapokadEpyslsc.

**Ta evoyupeva TeTpaduvaun adpavormonpéva epfohi QIV-HD kar gQlV éxouv udinAn
QYOgOYOVIKATNTA Ka TipokplvovTal yiat Ty poAnin Tng epyaotnpakd emiBeBouwpévng ypimng kat
Twv voonAewwy, oe dropa 65 eTwv Kot dvw. Exouv avomoutiko mpodih aoddlewag kat, mapott n

recommendations.

** hitps//www.ema europa ew/en/medicines human/EPAR /supemtek. [Tepiéyet ta 4 avityove Tav dvo
otekeyov T ypimg A (HIND) won (H3N2) xav B (B/Austria’1339417/2021 BVR-26) xau
(B/Phuket/3073/2013 BVR-1B). H mpatsi HA (gwoguykoliiin) omopovévetor petd omo
Kohiigpyeis og wottope Spodoptera flugiperd mov uécw toug mokkamhooidleton o 10c baculovirus
vector mov mopayet gyoguvolgopevn, HA (empodovon pe to RNA 100 ypim; mov kmbtkonowet v

ouyvotnTa averBupnTwy evepyewwy frav peyahitepn an’ otL petd tov epPoliaopo pe oupfatiko HA).

eupodio ypinne, oto oUvokd TN ATav xapunA.



ivaxag 3. Eppolio evkexpiuéve oe HITA yia tyv nhikio =63

Fluad _Tetra ITivoxacg 1
Fluzone* 6 LvaV Kal Tave

Flublock recomb. | 45ug omnd «dBs | AE. Ouoisg e tav | Avo tav 18 etdv.

o avTryovo ** aAhav euPoriov
(Protein  Science
Corporation)

*https://www.cde.gov/flu/prevent/qa_fluzone.htm Fluzone High-Dose Quadrivalent vaccine
contains four times the antigen as standard dose flu vaccines. It 1s manufactured by Sanofi

Pasteur Inc. Fluzong High-Dose Quadrivalent is a four-component flu vaccine. It is one of
three nfluenza vaccines (along with Flublok Quadrivalent and Fluad Quadrivalent) that 1s
preferentially recommended for people 65 years and older. This preferential recommendation
18 new for the 2022-2023 season.

**Kuxhooopet oc HITA an6 1o 2016. Mepiéyer xobopr) HA (qwoguvkoldntivm) oc evardpnue ue
Tween 80. Ilepieyet ta 4 oviwyove 1oV dvo otekeyav mc vpimc A (HINI) xor (H3N2) ko B
(B/Austria’1359417/2021 BVR-26) o (B/Phuket/3073/2013 BVR-IB). H ppamreiyy HA
GMOMOVAVETGL LETG om0 Kuhhépysw oe wuttopo Spodoptera flugiperd mov uEco Touc
morramhooid eton o 10c baculovirus vector mov mopdyet gyoguvowgousn HA (empoivvon pe o RNA
100 ypimnc mov kwduomotel v HA). Efvor eufohio mov dev ypnoiiomootvar cuvd opviBay v v
maparye tov. Tlokiteg e ahiepyie n mbow) ehhepyio oe ovpPotud eufoiw (gfokPovuivn ovyav
and ™y KehhEpyew, Qopuokdeon) evetivuror va haupévouy to FluBlock.

>

T'a mieoveKTipatae TeOV recombminant sppolicy &vovil TOV CUUBUTIKEOY TOL
TUPayoVTAL PE TV ¥PIC1] KOTTAPCW

1. H recombinant teyvoloyia oev eoptdton and ™V KeAAEPYEW GE KOTTOPO
cvy®v opviBav 1) omoid amalTel TOALTIHEPT] OVOLLOVT)

2. Amokhieisl v onuwovpyic petarldisov omv HA kotd v owdpksia g
KOAMEPYELDS O aUYE TOL EMNPEGLoYN THV OMOTEAECHATIKOTHTA TOL Epfoliov.

3. 'Eyel peyalOTEPN OMOTEAECUOTIKOTNTO GE GTopd = 65 ETOV OLOTL EVIGYDEL
MEPIOCOTEPO OMOTEAECHOTIKO TO OVOCOMOU|TIKO TOLS AOY® TNG KUAVTEPTG
mapayoyne HA péowm pstdgppocng tov RNA tov wod g ypimmg pe
HeYaADTEPT) akpifeia.

Ta mieovekTipota Tov m RNA spfoliov mov apokeital va Kukiogopijcouy

1. To cvpPotud spfoiia ypinng £xovv gROTEESLOTIKOTNIC. LEYPL 60% Adym TV
pebodoroyiog mopaymyns tove. Ta m RNA Oa napdyovv to avtryovo e HA,
LE pueyoAvTeEPN oKkpifelo , omoTE N O1XUOpEmaT /pHoppoioyia Tov Ba gival molv
KQVIG OE 0LTO Tou 100 NG ypimng.

Biprwoypagia

) https://www.cdc.gov/flu/prevent/ )
https://www.ecdc.eur| 5 flublok-vaccine htm for Diseases Control)

https://www.cde.gov/ Ctrl+ KAk yia xprion ouvzong [ontrol)
https://www.cdc.gov/flu/prevent/qa_flublok-vaccine.htm
https:/time.com/6213110/mrna-flu-shot-2022/
https://www.cdc.gov/vaccines/hcp/vis/vis-statements/flu.html

https://www.cde.gov/flu/prevent/nasalspray.him
https://www.ema.europa.ew/en/medicines/human/EPAR/fluenz-tetra

e S o

Hapodyon.

K. dspérlog Zoypovny Popuoxsvticy Novorervoloyia.', osh. 194, 2022, Exo.



Ocnata mpog suimoN
A' e

ot 1 owaopd: Tou spPokio e Inactivated virus kon 1o recombinant ufokiov. O

poRog TS apHalEiaNG

Tlotog o pohoc 1ov gkovahsvion 7 oto subohio Fluad, Ze mow nhucioky oudoa
yopnyeitat !

|||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||

ITi agokoysite T onuacia Tov oviypurikod syPoliocpon;

0 dve 1oV 75 e10v jig Toto gnpokio mpénet va spfoliactony; Apkei o cuvnBiaévo
glBokio 1) opeikovv va sufolaoTodV AMOKAEIOTIKG s T0 «VEW) EVIGYDLEVE
gnpoha;

IToto 10 £Ady10T0 YpOVIKS OLGCTNHE LETEED TO avTrypimikon kat gygl— COVID 19

glfoliaoyion;

Iéxg pmopei 1) Teyvoloyie va cupBdlet oy TapayOYY 0MOTERECHOTIKOTEPOY Kal

a000AéoTEpaY lPolinv;
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