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Crucial steps
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comaum

1. Reduction of barrier function

| 2. Transport across the
stratum corneum

3. Transport to Langerhans cells ol

4. Dendritic cell uptake

Stratum

5. Dendritic cell maturation, basalo
control of T-cell response Dermis

Transdermalni aplikacni systémy

Keralinocylas
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Jehla versus Jet injektor



Bezjehelne aplikacni systémy
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ehlickovych naplasti v popredi. V pozadi 100 jehel a injekénich strikacek, 10 desetidavkovych
ek vakciny proti spalnickam s redidlem, box na biohazard na likvidaci ostrého odpadu a lednice na
ladnéni. (Gary Meek, Georgia Tech, 2021)
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A microneedle patch containing measles vaccine
is immunogenic in non-human primates

Chris Edens 2, Marcus L. Collins b> 1,James L. Goodson 1, Paul A. Rota P> 1 2 =, Mark R. Prausnitz 9 & =




Grant od Nadace Richarda Kinga Mellona na
vyvoj a testovani nove platformy
mikrojehlickové sady schopné dodavat
vakciny primo do kuze, s konkrétnim cil
zlepseni ockovani proti COVID-19 v
rozvojovém svete. Vyzkum se konkréetné
zameri na ucinnou intradermalni aplikaci
zivych atenuovanych vakcin na COVID-19 na
bazi viru. Soucasné technologie rozpustnych
mikrojehlickovych poli nejsou vhodné k
podavani zivych, oslabenych virovych vakcin,

: protoze pozadavky na vyrobu a sterilizaci

; i mohou vakcinu znacneé oslabit az do bodu, kdy
X nemuze prezit dostatecné dobre na to, aby se
" reprodukovala v téle, cimz by zajistila
imunitu. odezva méneé robustni.

Rozpustné hroty na mikrojehlickove soustave na konci injekcni strikacky s adaptérem jsou oznaceny
zelenym barvivem.
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Princip vektorovych vakcin
A Antigen

Gene Plasmid

coding for TN Wild-ty :
the antigen \ / “type virus
viral DNA
X
Production
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emmem Edible vaccine
Brazilian Journal of Medical and Biological Research (2020) 53(2): e8749, http://dx.doi.org/10.1590/1414-431X20198749

) Antigen from
edible vaccine
* M cell Antibodies
: ¢ ISSN 1414-431X Review

1 , \j/'/ (cr.

J A review on edible vaccines and their prospects
v =
Macrophage ' . ] B. Gunasekaran® and K.M. Gothandam®

School of Bio Sciences and Technology, Vellore Institute of Technology, Vellore, Tamil Nadu, India
Activated B cell

Memory helper
T cells

Mechanismus ucinku jedlych vakcin




Pathogen Antigen Host Use Clinical trial status References

Enterotoxigenic LT-B  Potato Diarrhoea Early phase 1 [104]

E. coli Nature Public Health Emergency Collection
Public Health Emergency COVID-19 Initiative

Enterotoxigenic Diarrhoea Early phase 1

Mol Biotechnol. 2020; 62(2): 79-90.

. Published online 2019 Nov 22. doi: 10.1007/s12033-019-00222-1
E. coli

Norwalk Virus Potato Diarrhoea Early phase 1 [106] Edible Vaccines: Promises and Challenges

Rabies Virus Spinach Rabies Early phase 1 [107] Vrinda M Kurup and Jaya Thomas™
HBV Lettuce Hepatitis B Early phase 1 [108]

HBV Potato Hepatitis B Phase 1 [109]

Vibrio cholerae Rice Cholera Phase 1 [110, 111]

HBV Saccharomyces Chronic HBV Phase 2

cerevisiae

Saccharomyces Chronic HCV  Phase 2

Cerevisiae

Vyvojovy stav jedlych vakcin




Structure optimization of IVT-mRNA Nanoparticle-delviery systerm
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Barriers in the airway Aerosol performance Formulation

Cascade imapctor Nebulizer Inhaler

Nanotechnologies in Delivery of DNA and mRNA Vaccines to

e TRNA do plic the Nasal and Pulmonary Mucosa

Jie Tang L2 Larry Cai 2 Chuanfei Xu 3, Si Sun 3, Yuheng Liu 3 Joseph Rosenecker 1*0 and Shan Guan 1.3-*




OO0 Plasmid DNA encoding

Cell of the antigen of choice
vaccinee
Nucleus
I ) mRNA
& Protein antigen
v Peptides bound
< O\ to MHC class |
Protein recognized by &, &, Protein taken up by antigen-presenting
- B cell receptor resulting cells, processed and resulting in

- in antibody production peptides bound to MHC class Il  Wim Jiskoot
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DNA aplikacni systemy
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Primé multiplexovani

e SNAP je idealni pro
multivalentni
imunizaci.

Antigen 3 m\} ' .
e SNAP prokazan pro ( ) | ‘

10-plexove
proteinove antigeny

Antigen 5 m\} SNAP

Multivalent

His-tagged Particle

antigens




Off-the-shelf —¥» 1. SNAP (in situ)—» 2. Serum-stable transit —% 3. Inmune cell —% 3. Enhanced antigen uptake in APCs
protein antigen to lymph node recruitment o *

e ; : 4. APC activation
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/ /' CoPoP liposome P ¥
6. Long lived anti-antigen plasma cells

e SNAP poskytuje zlepseny depotni Uc¢inek a lepsi prijem antigenu
imunitnimi bunkami v lymfatické uzliné

« Spolecne dodani adjuvans spolu s antigeny do stejnych imunitnich bunek
dale posiluje imunitni odpoved’



SNAP

SNAP pristup zahrnuje jednoduchou inkubaci His-znacenych antigenu s
SNAP-lipozomy (obrazek 1A), coz vede k inzerci His-znaceného antigenu
do dvojvrstvy a koordinaci s kobaltem chelatovanym v porfyrinovem
lipidu, cimz se vytvori membranova kotva His-tag

fheiad 4 SNAPliposome  SpONtaneous HPesortrPeyed
Nanoliposome
Antigen
Particle

re, 3hr. No purification

Single leaflet

of bilayer His-tag™
stably binds CoPoP CoPoP structure




Budouci vakciny |.

Suché praskove vakciny —Spolecnost Ziccum

Tyto nove, na vzduchu jemne vysusené formulace lze
prepravovat snadno a levne, bez nutnosti nakladného skladovani
v chladu nebo chlazeni.

Technologie suseni na vzduchu spolecnosti Ziccum je vyznamnou
novou inovaci v tom, jak jsou vakciny formulovany, zvysuje
pokryti vakcinou, snizuje naklady na vakcinu a zvysuje
dostupnost



Budouci vakciny 2.

Ziccum vakciny

1

2.

3.

robustni, teplotne stabilni suche prasky, s neporusenou
aktivni slozkou.

Suché praskove vakciny Ziccum nevyzaduji béhem prepravy
nebo skladovani zadne chlazeni ani nakladny chladici retézec.
Sucha praskova verze adenoviru Ziccum zustala aktivni pri +40
°C déle nez mesic

Formulace vakciny Ziccum lze prepravovat jako prasky a poté
je v miste ockovani snadno naredit zpet do do tekuté formy,
coz vyrazne snizuje naklady na vakciny.

. Ziccum's LaminarPace byl poprve vyvinut pro mikronizaci

suchych prasku pri testovani aerosolu a nabizi vysoky
potencial pro nove zpusoby podavani, jako jsou inhalacni
vakciny.



Vyvoj novych vakcin

. Ry Covip-19
/ Bacterial \ Viral - Chikungunya
T8 HIV RSV

Group B Streptococcus . =bola Lymska borelidéza
COPD 8| “ l RSV b@ Chripka

. . Hepatitis C e Clostridium
@ococcal disease @
difficile
Shigellosis Qerpes zoster D MenABCYW

Pneumococcal disease PCV
A~ Pseudomonas
E. Coli
Malaria Klebsiela
\ ) Acinetobacter
S. Aureus

. Older Emerging N. gonorrheae
Drivers of vaccine Poverty @ Paediatric adults disease

development:
P Maternal Therapeutic Chronic @ Adolescent

COPD, chronic obstructive pulmonary disease; HIV, human immunodeficiency virus; RSV, respiratory syncytial virus; TB, tuberculosis

Parasitic




PCV vakciny
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