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QR F=(Quick Response code)

L
L

oA, 247) vHA

AAGAN, R ZEE AFEe] Aedn A4

o

il

A=<

=
=

A4 mholzzy]
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-2}l Sodium Hyaluronate 30kDa
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AA A2z El 9
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Sodium hyaluronate 30 kDa 65% (w/v)7} PBS
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B oage] QEFAR WAL vlolARUES olgahs A%, TEAA FA A, §% Ao md}, A7} Fof
5 owe odg HelE 4 Qb HU Bob F shhelth. Ed, vlolaRUEe 1A Fuels] gl 4y F
ARG e 29E 399 BHS dPACE FAT £ vk obgd, vlelAEUEES WY wad AE(39
AX AE)E FRG AuFel A% FAe Aels] Mol Ao el FAoRE ¥ A A4 wHE Y
& 5 et

olst, Al

4 Al o9 1

1%} _{‘_ﬂﬂ]’]g

wale]l &wlE WA} 4ﬂﬂ qg‘ Joll A A Lol ety , &4& HAgeta, 35EE =o]7] st 3
7HA &2 WA 2agEes A EOP@DP PBS, 150mM ammonium acetate (pH 7.4), 100mM potassium

phosphate (pH 7.4)& $H=Z o}oq zAeds AFsen, 1 A= vad 2o

F 1
Buffer exchange & concentration|Original |PBS 150mM ammonium 100mM potassium
acetate (pH 7.4) |phosphate (pH 7.4)
Protein conc. (ug/ml) 516 22,500 16,600 20,400
HA conc. (ug/ml) - 6,500 4.492 5.356
Volume (ul) - 500 85 112
Total protein (ug) - 11,250 1,411 2,284.8
£AE (ug) 2,166 1,169 1,169
Ei ) 83.9 54.7 88.6
12 239 23, did =, HAsE 9 3|58l oA, PBS7F 7Hd 4302, Phosphate, Acetate &
St
4 A o 2
27t 239

s7lel WA ENe wEol gulol we
fish)¢} &%= (1%, 5%, 10%), H7}A<]
Ark. o W AgE Hrua
zAe g [ 219 2

LA

Z 5 (carboxymethyl cellulose 250, Gelatin from cold water

%% (Trehalose, Arginine @ Sucrose, Calcium D-gluconate)S <13}

2 =7 hemagglutinin®

-18

S 6.5mg/mlE AT, 87k A &9
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Hdedy Buffer Sz SZ¥H hemagglutinin a5 IRA &S =2 7M1 & =702 M2 5=
HE S5 (mg/mL) (w/v) (w/v) (w/v)
1 assi hyl
1 00 mM potassium NM\(h\qar!MSIZOIS 65 carboxymethyt 1% Trehalose 5% Sucrose %
phosphate (pH 7.4) | reassortant virus (H1N1) cellulose 250
5 100 mM potassium !\«’Miclwigar\IIASIZOIS 65 carboxymethyl 1% higitine 5K Calicium D- 5%
phosphate (pH 7.4) reassortant virus (HIN1)} cellulose 250 gluconate
3 100 mM potassium A/Michigan/45/2015 &5 carboxymethyl 5% Fokalss % o o
phosphate (pH 7.4) reassortant virus (HIN1) cellulose 250
% 100 mM potassium A/M\chigarjfdﬁ,’2015 65 carboxymethyl % ARG % Calcium D- 5%
phosphate (pH 7.4) reagsortant virus (H1N1) cellulose 250 gluconate
1 M q Mich 4! 1 latin fi
5 00 mM potassium A/Michigan/45/2015 65 Gelatin from 10% Tidhatase 5% Suiiss 50
phosphate (pH 7.4) | reassortant virus (HIN1) cold water fish
6 100 mM potassium A/chhigan.MS/zOlS 65 Gelatin !rev.ﬂ 10% A 5% Calcium D- -
phosphate (pH 74) | reassortant virus (HIN1) cold water fish gluconate
7 150 mM ammonium A/chlugan.MS.’ZU]S 65 carboxymethyl % Tekaliss % T 5%
acetate (pH 7.4) reassortant virus (HIN1} cellulose 250
8 P!msp.hate—buﬁered Ajchlmgan.deijI 5 65 carboxymethyl 5% Trehalose 5% — %
saline (pH 7.4) reassortant virus (HIN1) cellulose 250

Z7ke] gog T fY AES o) &

stgond,

ol W FAAL MEFHE 7] A
nfo] A2 YUE 3 XY 15ug7t HAE F JEE AL

[ 3]3} Zoh. &3, |

E/w), EE%(ng), HAS(ng), HAY(ug) & YEAT.
gk Ai}olr},
* 3
HYBY | ME# 20 I EA} EHIHHE HA H|E (w/w) | EEY (mg) | HA & (mg) | HA & (ug)
i 1-3 | Phosphate | CMC 1% | TRE 5%, SUC 5% 0.004841 27 00131 13.1
14 | Phosphate [CMC 1% | TRE 5%, SUC 5% 0.004841 2.7 00131 13.1
5 2-2 | Phosphate | CMC 1% | ARG 5%, CHG 5% 0.004841 2.9 00140 14.0
2-3 | Phosphate | CMC 1% | ARG 5%, CHG 5% 0.004841 2.9 0.0140 14.0
5 3-1 Phosphate | CMC 5% | TRE 5%, SUC 5% 0004674 34 00159 15.9
3-2 | Phosphate | CMC 5% | TRE 5%, SUC 5% 0.004674 35 0.0164 16.4
P 4-1 | Phosphate | CMC 5% | ARG 5%, CHG 5% 0004674 2.8 00131 13.1
4-3 | Phosphate | CMC 5% | ARG 5%, CHG 5% 0004674 3.0 00140 14.0
c 5-2 | Phosphate| FG 10% | TRE 5%, SUC 5% 0.004480 40 00179 17.9
5-3 | Phosphate| FG 10% | TRE 5%, SUC 5% 0.004480 4.0 00179 17.9
¢ 6-2 | Phosphate | FG 10% | ARG 5%, CHG 5% 0.004480 3.1 00139 13.9
6-3 | Phosphate | FG 10% | ARG 5%, CHG 5% 0.004480 2.9 0.0130 13.0
5 7-1 Acetate | CMC 5% | TRE 5%, SUC 5% 0.004674 1.9 0.0089 8.9
7-3 Acetate | CMC 5% | TRE 5%, SUC 5% 0.004674 1.8 00084 8.4
5 8-1 PBS CMC 5% | TRE 5%, SUC 5% 0.004674 2.5 00117 11.7
8-3 PBS CMC 5% | TRE 5%, SUC 5% 0.004674 2.5 00117 11.7

2 Low pH 28 ZAx

rlr

Enzyme-Linked Immunosorbent Assay (ELISA)

% 13} g},

FA-FA WSS o] &ste] AEFAAY] HAs A LA, iE A AW F5 96 well plated]
NIBSC % #F9& APstal A&F<dAe] HAS Edsh= AMes Aeste] Aol 243 HAS] F& AFst 8t

ATt

G B A AU FAFsA 96

Fu]3tel

2 A3, 8719 AZo|A] ELISA A3, 55N BSA Assay, SRID Z2¥E= £g3le] 4L
PBS7} 1501312

AT, AA Vo w AmolEE A

_19_
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F 4
Al &4 1 E
Phos Ace PBS Phos Ace PBS
1 2 3 4 5 6 7 8
A 7.1969 | 6.037678| 7.145689| 6.804348| 6.4580 | 6.9685 | 6.9692 | 6.8660 | 6.5398 | 5.7985 | 8.3689
3 899 655 837 23 35 09 23 6 78 66
5 ] 95% 90% 97% 97% 95% 91% 96% 117%
13 E A
=T 5 7 3 2 4 6 8 1

4 Al 9 3
33k ~3e)'d, ELISA
3, 4z 2=ed MEZ (R 519k Eu. 2x 2aed AdtelA - AakE UEhlE PBS ndE 2%,
Phosphate I8 E 1%F& Z35l3L, Acetate LIES Ao 283519
5
e A &AW H]
1 AP E(HIATD) Phosphate buffer
2 Acetate buffer
3 PBS buffer
4 PBS buffer
5 |559 PBS buf fer 1PZE AZt AHET T
=Z=ol
6 Phosphate buffer o=
7 Acetate buffer
8 EFEY NIBSC %<& 3¢l -
9 A E(Blank) Polymerl, Excipientl -
10 Polymerl, Excipient2 -
11 Polymer2, Excipientl -
12 Polymer2, Excipient2 -
47 EAA nFE Al A 24 Ane &) [E 619 2ot
X6
- oy 5294l hemagglutinin o ARA = | s | B2 5=
e Buffer Sz 55 (mg/ml) AEA i) =Rded b} & W) d7tH2 )
100 mM potassium | A/Michigan/45/2015 carboxymethyl
! phosphate (pH 7.4) | reassortant virus (HIN1) - cellulose 250 kDa e Trehalose = ST =
150 mM ammonium A/Michigan/45/2015 carboxymethyl
2 acetate (pH 7.4) reassortant virus (H1N1) 65 cellulose 250 kDa 5% TReRaTESE % Sukrose %
Phosphate-buffered A/Michigan/45/2015 carboxymethyl
e saline (pH 7.4) reassortant virus (HIN7) &5 cellulose 250 kDa 3% Teebaiose 3% Sucrose 5%
Phosphate-buffered | A/Michigan/45/2015 carboxymethy! - Calcium D-
4 saline (pH 7.4) reassortant virus (H1IN1) 65 cellulose 250 kDa 5% Arginine % gluconate %
Ak 7] (3 719 vebdlen], dabgh> ELISA A3}, &5 BCA Assay, SRID 23& Fste] 42 A

20 -
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£ 7
A Al

A7 Phos Ace PBS

1--1 2—1 3—1 4—1
AT 2.916594 2.233676 2.950281 2.844101
59 gy 82% 62% 98% 95%
IYPE A

EA AE2

A7 Phos Ace PBS

1--2 2—-2 3—2 4—-2
AT 2.568178 2.173461 2.510393 2.464888
59 gy 80% 67% 96% 94%
IYPE A

Low p 231

A7 Phos Ace PBS

1--1 2—1 3—1 4—1
Azt 3.226634 2.55998 3.488764 3.397753
59 gy 83% 64% 106% 104%
IYPE A

Low pH 21312

A7 Phos Ace PBS

1--2 2—-2 3—2 4—2
AT 2.965069 2.475353 3.223315 3.005899
59 gy 71% 62% 96% 89%
IYPE A

AHA 1F 230y A3}, PBS n¥E @Ado] 7hF =l Blank 1EE

4 Al o 4
43 23 SRID

SRID(Single Radial Immune Diffusion)Z&

© ELISA Bindingo] $lith.

Ao o] gy MZT o ke )y [# 8]7 T}
24 00100% f==1 e or/ 3 8
=rEy
s LS Buffer szen *“;;"['m”;ﬂ”"""‘ g% A B v | I | B (w | E7FR2 | @7H2 SE (wy
" v Carboxymethyl
1 apgy | Phesphachieedine | A/NEhbe A 5 cellulose 250 5% Trehalose % Suerose 5%
(pH74) reassor@nt vinus (HIN1} e
- - GarBoR ety 2
3 Tpgsz Phosphate-buffered saline A/Michigan/45/2015 &5 cellulose 250 s Arginine s% Calcium D- 5o
{pH 74 reassortant vinus (H1N1} g glucanate
carboxymethyl
100 mM potassium A/Michigan/45/2015 -
Zph T e 2
3 phos phosphate (H 74) i s e, &5 mmt;:zsa 5% rehalose 5% ucrose 5%
— TGy mEEy|
4 T 150 mM ammonium acetate AfMichigan/45/2015 &5 ellulose 250 5% Telishs 5% Sk 5%
§ reassortant virus (HIN1T) D5

o Ay, 7] [E 9]¢ #o] SRID AF 23} PBS > Phosphate > Acetate ¢ & Ao

&2 SRID Bindingo] $Aitt.

_21_

| £¢tom | Blank 318



[0197]

[0198]
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#Z9
o | & | ZEA H7HA 12t 22
ol HA% SRIDZA 3} | &4 (%) | oI HAY | SRIDAI | 24 (%)
HA%F HA%F

1 PBS CMC TRE+SUC 21.2 23.1 109.0% 22.1 24.0 108.6%
2 PBS CMC ARG+CHG 26.3 24.8 94.2% 27.2 25.2 93.9%
3 Phos CMC ARG+CHG 37.0 33.9 91.7% 38.6 35.4 91.7%
4 Ace CMC ARG+CHG 31.1 24.5 78.7% 31.7 24.9 78.6%

3,42k 2424 Jql sEN v 1dE 24 3ol vebitk. A & =48 ELISA 23} 3 SRID 2 ¥
], S

4 Al o 5
MN A2 FAHE 84 24

£ 10
HS AT A&
1 =5 PBS buffer
2 1y = Polymerl, Excipientl
3 MN S FEe] o] Shae MN A
4 MNHHA 3 MNF X o] A|Z 25 whA|F
AT A 2AARRE OS5 2
¥ 11
us o Bufter sz %’“x’;t;’fm"‘;/fn%““”‘" azm | DRSSy | B | @ SE@m | 372 | B0 S
55% 728 | phosphate-buffered saline | A/Michigan/d5,2015 “'ﬁ”""""gthy‘ - i o _
! MN, MN+CT] pH 74 reassortant virus (H1N1) s CE ukﬂDS: =0 % Trehalose > suerose =

MN Azt T4 A4S B3 Axs © 33 2o, A%3 5234 2839 Low pl A¥S FEATH. 1A
Wzl ok 27)Zk 100ng*E % serial dilution 3Fo] =¥ EUT) 34 YES 95 F-EA L 2P
A NIBSC @9 9

(=) control 0.D%ke] 28BT} #2 0.0%hS 2 viA9 gAu)4 ks vepdith, 252 =
e, ' 0 FEN F2, F5' o u¥E | 'F3, F4' : MN, 'F6, F7' : MN®HEAIES Ykt o A
rhdjwd 2 @do] EAHA &ar, kol %XlE—E e Slsksit.
471 Ae Aol wel HFHor F4IT A HRE UL} g
471 AF Al we wHe] T % AU 233 sRE dAsigleon, TR N &
AgE Aestr] kel aAZ Sodium Hyaluronate 30kDS F7MH o2 #HF Aoz FA3I3ct.

=5
g Buffer Sy e ”f;";f!}““”‘" Ik DEXSC W) | HIE | BT SE wa) | B2 | B2 SE (Wi
i carboxymethyl
“bffer " 1
Slsplnte b APl 65 cellulose 250 5% Trehalose 5% Sucrose 5%
(pH74) reassortant wirus (HINT)
kDa
Sodium
4 igan/45/201
2 R ety ANIGIIRATL 65 hyaluronate 30 30% Trehalose 5% Sucrose 5
EHT74) reassortant virus (HINT) oy

_22_



[0209]

[0210]

[0211]

[0212]

[0213]

[0214]

[0216]

[0217]

[0218]

[0219]

[0220]

[0222]
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2 Al o 6
o722 YE AZX WY

= . ' e S XFete A2xdEs vadidste
A2v] =AY A F7] wo]|aF Aol AV A2xAES HEE A3XAES tzddse At 9l
W exg w QA gladn |Hos A AR o8 mol= @ Ay A3EAR] o M=o &4y
3= A dAE Xl Axd 4 ).
TFAFoz, A 124 ENE Sodium Hyaluronate 30kDa 65%(w/v)”7} PBSE &wlZ slo] ¥gE 4 Q. A|1x
HES Azdhe] Wo]aZo] FAHW, wo|xZ oo A7 [ 12]0] 71AE A7 Zo] AdZZalx WAL F
%Oi -@‘%—5‘]’1 9)\}\5 }_/‘é% 77%-’1\2‘ @/‘é Z/H"—" (Xﬂz 5] )—% EE@.T;}_ XﬂZi/‘o%% T;:;]-_E% Sodlum
hyaluronate 30 kDa 65% (w/v)7} PBSE &ul2 ho] A3z o] =8 4 Q. o]® §E3 @ A4 7

A
Ayl dAE AA A=l o7 oS R A=l T ASS D

S vt
3h7] [ 13]2 H4 24E 7Ielo® o 2 2AY HEoH, [ Ule vola2yE 1FEE 7IFEe= g
Z/dH] Blgo|tt,
X 13
s buffer Hyaluronic acid Trehalose Scrose Influenza HA Sum
i 1000 300 50 50 6.5 1406.5
vl & 71.1% 21.3% 3.6% 3.6% 0.5% 100.0%
X 14
ey Hyaluronic acid Trehalose Scrose Influenza HA Sum
s 300 50 50 6.5 406.5
vl & 73.8% 12.3% 12.3% 1.6% 100.0%
4 Al o 7
Flu-DMN: Influenza vaccine loaded dissolving microneedle (DMN) patch
DMNO] W& = 59 Zrh. sjx]o] DMNe] FHs o] l&S Sl & gitk. 61702 DN A& Ao dstar
7907 Wae ADSThON doleh AL 2}

I 5 e 3083 F&ste A4 1.5cme] T F4lell ¢l
+ 50 m 2 35 £ 15 mQiTt.
Flxk wale o] g3, APt AS EFAsy] fdE JEFAA waAl/FFAE 7 F2E DIN A S
g5 A5k, 2 A7, DNl 29 FFE 59 91%9F 99%% 747 107 # 307 B A& A
o

8 o
4z X
< >

Ao 2w lEFAA o] e dd PAE WHEH(SRID) 2 BHHAG. & e 24
oFst AE(APDER A D 15-17 pgs AFs3lrt

i

=] o ] £ Loading antigen® 2, SRIDZ EAld
Assay result® Z7)8Fth. T3k, Fix|d 293 3 tiv] A4 d@Hx o FL
71t on, ATAo g no]laRUE A 13} 204 88~93%9] &S FHelsty

e

!

rﬁi‘
‘O,
i
u
=2
N
o
ro,
o
o2

4 Al 9 8

in vivo Flu-DMN HZ%
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[0223]

[0224]

[0225]

[0227]

[0229]
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[0231]

[0233]

[0234]

[0235]
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R BE ARE A M thE §33 $29 70l wBAge] FluDIN E5E s sls) saE .

|

8719 AFPTFoR o], Z+ iz supElR gidoR §1glal, Fo] AE2E A3 FoZ Intradermal, 'ID'
2 Yo, &% 2= Intramuscular, 'IN'S2 yERIC. REAE FHFoF kR 9%FS 5Sug, 10ug,
15ug2 Fitt. Add ARE T 8o YelHT.

r

70 Aol o WA 4E Aol o@ AuE w8 suiel JEt. A8 A% A% (Day 0)ol 87 A
e 77te] EPdel weh FRo| Folstda, 4% A% 2% F (2 week)o] Boosting® s HETE F7}
Al
=

N
off’ ot

FolE AT

55 B3] A A AF 23 & (2
week), 45 (4 week)ol S

9] ¢tolAwZEoq A& (eye bleeding)S A3

FluDIN 4% 5 @A712 2487 sl 8789 o4 242 Faseit, 1 43, = 9o kg us}
Wol, HAEE AWT Flu-DiNel HAee 2

= © Lﬁ‘%
o TAREH BAPE TARE AL FAT + AT

2 Al o 9
384 st =4

T A3, % 100] et vheh o], RAYS AAF Flu-DiNel FAEE 8 e vzl vl o ¥
o FHGAANE nglom, WA §Fol FABFE FAME FATS A5

4 Al o 10

dlolels HE ¥ AZ W5 % AEE B3

it

28] A F MDS0(vh--2=0] Aatek Fokgh) o] 2ufol sjdate ofE wholaE vhe-2ol HFstar 253 A
T Wt 8 AEES Bl

oAd, Q1o JER whep o], Flu-DIN WAl A3 BE whge AEsiglnh. v Sz 30)
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