T¢ FIrSt . : | y ‘ ) )
BeSt& . - A A ‘ J.‘
MOSt ‘ " = A ' "‘ r

Microneedle Technology A
Beyond Imagination
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Painful Injection

Needle phobia:
More than 5% of people




Cold Chain Supply




COVID-19 VACCINE PROGRESS IN THE WORLD’S
MOST POPULOUS NATIONS
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DEN Microarray technology has potentiality for total human health care.

Patch derma cosmetic, Medical device, Medicine & Vaccine patch

MEDICAL MEDICAL
Rx / OTC DEVICE

VACCINE COSMETIC

DEN

Droplet Extension
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THE PATH TO HEALING

Raphas is a pioneering world-class technology company that is
paving the way towards healing and human health.
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THE PATH TO HEALING

Raphas is a pioneering world-class tech
nology company that is paving the way
towards healing and human health.

HQs,
Investigational Medical product

GMP Facility in Seoul

System



ngh Functlonal Derma-cc
OTC medical products







the Joint R&D.L







Vaccine & Therapeutic DEN MAP Pipeline
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Early Acne vulgaris target
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*Brand holder : ZitSticka, USA

*Product NDC : 81746-417

*Marketing Status: OTC monograph final

*Active Ingredient : 2% Salicylic acid

*Inactive ingredient : Nicotinamide, Oligopeptide-10
*Completed Inspection by US FDA

*Launching date : 2023. 4.

KILLA ACNE EXTRA STRENGTH

A breakthrough
for for breakouts

< B

Forthe deep, 4 outof5zits Starts working
early-stage zit shrank after within 2 hours
one use
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Successful transdermal allergen delivery and allergen-specific
immunotherapy using biodegradable microneedle patches
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uccessful transdermal allergen delivery and allergen-specific
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1. introduction

Despite numemus treatment modalites that are available for
allergic diseases, allergen-specific immunatherapy (51T} is advan-
tageous in that it is a disease-modifying. causal treatment that in-
duces long-lasting tolerance to allergens

Atopic dermaritis (AD) is a chronic, relapsing, inflammarory skin

(Garmespo nding ashor Deparmment of Dermasisgy 3nd Cumnesas Boiogy
Research Inssmure_ ¥onsed Uniwerzry Coliege of Medione 50 Yomset.o, Ssodis
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ol evier 124 All ighs reserved.

disease that affects 20% of children and 1-3% of adults [2
Recently, SIT has received support in treating AD, backed by ran-
domized controlled trial as well as meta-analyses (5], and
especially by itssuccess in patientssensitized with house dust-mite
allergen, the most commonly sensitized allergen in atopic derma-
titis patients |6 here are several routes for SIT. Subouatan oo us
immunaotherapy (SCIT) is the mast commonly used and generally
effective mute for allergen injection However, the need for
frequent visits over a long period has undermined patient adher-
ence. To overcome this mitation, sublingual immunothempy
LT}, which delivers allergen via mucosal layer, has been devel
oped However, effectiveness of SUIT is less certain than that of SCIT
[2,10]; therefore, a more effective, safe. and convenient method for
allergen delivery is needed.
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Clinical and histologic features of AD-induced mouse model
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Experimental Models of Allergic Dissase

Efficacy of transdermal immunotherapy with biodegradable
microneedle patches in a murine asthma model
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ficacy of transdermal immuno

NIERS|

wiLey-12
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microneedle patches in a murine asthma model

*Departmen: of Envircamental Medical
Hicéagy, Institute of Tropscal Medicine,
Arthrooods of Medical Impartance Resource
Bark, Yonses University College of Medicne,
Seaul, Sauth Korea

loaded biodegradable microneedle patch (MMP) for transdermal immunotherapy
[TDITL. We aim to demonstrate the efficacy of TDIT in murine asthma mods| trig-
gered by HDM compared with conventional SCIT.

Methods: To make HDM asthma mouse modes, 5-week-old BALB/c female mice were

Correzpandence
Jung-Won Pack. Division of Allerzy and
Immunsiogy, Department of Intamal

sensitized and challenged by intranasal administration of HDM. The mice were di-
vided into 5 groups: sham. asthma, low (10 pg} and high dose (100 pg) SCIT. and
TDIT (10 pgl. To make HDM loaded MNP, droplet-bom sir blowing method was

Mesicine, 50-1 Yonsei-ro, Seodacrmun-zu,
03722 Seoul, South Korea
Emait: parkiwi@ivuhzac

used. Airway hyp and allergic i markers were analysad

by bronchoalveolar lavage fluid, immunohi mistry, serum im in (1)

i aligs Bl analysis, and lung cytokine assays.
Thiz research was supported by Korea
Health Technalogy RED Project throuch
the Kores Health industry Developenert
Inztitute 2nd the Ministry of Heaith &
Wusifare, Repuiblic of Karsa {HI1£C132)
and by a faculty research prant of Yonsed
University College of Medicine 5-2015-
0054).

Results: Airway hyperrasponsivensss was amelioratad by TDIT. Eosinophilic inflam.-
mation in bronchoahveclar lavags was improved without adverse reactions. Reduction
of Th2 (IL-4, IL-5, and IL-13) cytokines, and HOM-speific IgE, induction of Treg (IL-10,
TGF-B). Thl (IFM-y) cytokines were observed. Eosinophilic infiltration. goblst cell hy-
perplasia, and subepithelial fibrosis were alsa alleviated by TDIT. These changes were
more significant in the TDIT group than in subcutaneous AIT group.

Conclusion: in conciusion, HEM loaded biodegradable TDIT is 2 novel treatment op-
tion to treat asthma which showed more effectivensss and may have batter safety

profiles than conventional SCIT.

KEYWORDS
allergen immunotherapy, asthima, house dust mites, mice. microneedie
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2.4 | Bronchoalveolar lavage fluid b

After measuring AHR, bronchoalveolar lavage fluid [BALF) was
coflectad through the tracheal cannula using Hank's Balanced Sait
Solution (HBSS; Giben). BALF was centrifuged for 3 min at 1500x g
and 4°C. Whals cells wers resuspended in HESS and counted using
2 hasmacytometer. Calls were smeared on slides using cytocentrifu-
gation [Cytospin 3; Thermol. The slides were stained with hasma-
toxylin and eosi

}, and 200 inflammatory cells (eg. neutrophils,

, and macrophages) were counted.

25 | Cytokine yses and i histochemistry

To assay cytokines. the right lung was homogenized in 1.5 mL RIPA
buffer (Thermo) containing a protease inhibitor o

Aldrich) using TissueLyser Il [(fagen). Lung homogenat
trifuged at 14 000x g for 20 min. Supernatants were collected and
stored at - 20°C. Concentrations of interlewkin (IL-4, IL5, 1113, IL-
33, thymic stromal lymphopaietin [TSLP), interferon (IFN)-y, trans-
forming growth factor (TGF}p, and IL-10 were measured using an
ELISA kit (R&D Systems: DuoSet], according to the manufacturer's

VersahMax microplat raader (Malecular Devices)

To analyse histological and immunchistochemical changes, the
Ieft lung was fixed in 10% formalin for 24 hours and embdded in
paraffin. Paraffin-embedded sections wers sliced at a thickness
of 3-4 um and stained with H&E and periodic acid-5
identify goblet call hyperplasia_ Staining with Masson's
{MT) was uzed to & fibrosiz. Each stained slice was photo-
grzphed under an upright microscope (BXS53F; Olympus) equipped
with a digital camara {U-TV0.63XC; Olympus). Additionally, guan-
tification was conducted using Metamarph software {Moleculsr

richrome

Devices).

Briefly, PAS stained slides were placed under 3 Fight microscape
at 200 magnification. Goble
counted. Finally, goblet cells per micrometre of besement membrane
were calculted 2nd anshysed statistically. The area of fibrosis was
ing the colour pixel count over the preset threshold co-
lour for the entire field, which contained several bronchovascular

t cells in the selected bronchi were

mezsured w

bundles.

26 | Analyses of serum immu

We measured D farina-specific serum IgE and IgG2a levels using the
indirect ELISA method. D faringe extracts (10 ug. 1 pg/iL) were used
to coat the wells of the microplates (Corning #9018; Carning) and
stored at 2°C overnight. The ELISA reagents were purchased from
BD Biosciences (B0 OptElA Reagent Set B: BD, 550534,
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Global Situation of Microneedle Patch Vaccine
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Global Situation of Microneedle Patch Vaccine
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Vaxxas Initiates Phase | Clinical Study of First Needle-Free, Inactivated

Seasonal Influenza Vacc
Density

« Vaxxas' proprietary HD-MAP technol
products that are easy to use (poten
reducing the complexities and costs

« The vaccine being delivered by the \
seasonal flu vaccine (IIV4) targeting
influenza virus targeted in any given
and encompass two strains of influer

@n

Biomedical

(@l=)

« This Phase | clinical study will includ)

February 09, 2023 07-00 PM Eastern Standard Time

CAMBRIDGE, Mass. & BRISBANE, Australia--

commercializing a novel vaccination platform, {
inactivated seasonal influenza vaccine quadrivi
patch (HD-MAP) technology.
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Micron Biomedical Announces Positive Measles
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and Rubella Vaccination Results from First
Clinical Trial of Microarray Injection-Free
Vaccine Delivery in Children
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MIMIX-Flu Vaccine Patch Phase 1 Trial

CAMBRIDGE, Mass. — Vaxess Technologies, Inc., a life sciences

Vaxess Announces Results from Completion of

patch with potential for self-application, today announced results from the phase 1 tri

HAKX| & al completion of VX-103, a
= I 5 seasonal influenza vaccine paich.
(H I % The trial, conducted in 45 healthy patients, evaluated delivery of an H1N1 influenza antigen from Vaxess's

and immur

ages 18-39 to evaluate the safety,

.RHPHHS

placebo. Vaxess also evaluated the durability of the immune response for each vaccine dose level, and

assessed the breadth of the influenza A H1 antigen responses.

Innovative Microarray Drug Delivery System

partner, GC Biopharma Corp., delivered via the Vaxess MIMIX™ Patch, Vaxess enrolled healthy adult volunteers
i ity profiles for two influenza
vaccine dose levels, fractional H1 vaccine dose level 7.5 |.|g and standard H1 vaccine dose level 15 pg vs

g a shelf-stable vaccine
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By Vaccine Type

I 2020 [ 20%0

Quadrivalent Trivalent

Global INFLUENZA
VACCINE Market

OPPORTUNITIES AND FORECAST, 2021-2030

Global Influenza Vaccine Market is projected to
reach $10,127.00 Million by 2030.

Registering at a
CAGR of 7.20% (2021-2030)

Ol= A|ZZAL 7]2 ‘Allied market Research(2021)'0f| 2 M MA QIEF AKX #AM AT 2= 20203 609 =0 A
BT 72% STES 7IFsIH 20304 1009 FH2 T A2z 0|5 F

Ref Influenza Vaccine Market by Vaccine Type (Quadrivalent and Trivalent), Technology (Egg-based, and Cell culture), Age Group (Pediatric, and Adult), and Route o
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GLOBAL STATISTICS

Market Size (2022) CAGR (2023-2032) Market Size (2032)

Combination Vaccine Hospitals
| Segment Segment
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RapMed-2003,

Semaglutide (Rx)

1. Type 2 Diabetes Mellitus (M2& ')
1) SC Injection (Ozempic) : Z|Ci (FXl) & : 0.5 mg / qWeek
2) Oral tablet (Rybelsus): 14 mg /PO gDay (St $HH £9F)
BrHge FAEY (14mg)2 FAH| L LFAEZ(0.07mg)2| 2008 EF
2. Weight Management (H|Zh

SC injection (Wegovy) X|CH (FX]) % : SC 2.4 mg / week, Oral tablet 8% 21

3. 2HuA/CH A 2F "2 Semaglutide microneedle patch”
A UUAZE 0.45mg/patch 22 FAH 1FUHE Chu| 28% S HH

(Micropig PK/PD simulation® &% Y& AXN)
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Microneedle patch

Cost-effective formulation
Convenience, Low adverse effect

https://reference.medscape.com/drug/ozempic-rybelsus-wegovy-semaglutide-1000174

. RAPHAS

Innovative Microarray Drug Delivery System
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RAPHAS, The Creative Company that Contribute to the Health and Happiness of Mankind.
Microneedle patch global leader

. RAPHAS
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Innovative Microarray Drug Delivery System



