Potency Loss after 5 weeks at 25°C
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Methionine: 2.5 mM
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Urea: 0.25%

Trehalose BB+Methionine+MSG+Alanine+Urea+Mannitol
Sucrose BB+Methionine+Urea

Trehalose BB+Mannitol

Sucrose BB+Alanine+Urea

Sucrose BB+Arginine+Urea

Trehalose BB+Arginine+Urea

Trehalose BB+MSG+Urea

Sucrose BB+Methionine+MSG+Alanine+Urea
Sucrose BB+Urea

Trehalose BB+ Methionine+Urea

Trehalose BB+Methionine+MSG+Alanine+Urea W Log
Trehalose BB+Urea Lf)s of
Tite
Trehalose BB+Alanine+Urea
Sucrose BB+Methionine+MSG+Alanine
Sucrose BB + MSG (10mM) +Urea (0.25%) |
Sucrose BB+Mannitol —
Control/Reference Formulation N

-0.30 -0.20 -0.10 0.00 0.10 0.20 030 0.40 050 0.60 0.70 0.80
Titer Loss (log,, PFU/dose)

FIG. 1

1/18



log10 PFU/mL

200 - “‘Tm‘h " S “:\“ “ SN «
e
5533 (1%) + (1T f;e)h+ (1T ;e)h+ (1T r;e)h+ Treh
+ Mann{+ Mann; (10%) i+ Mann ) | Mann ? v 7 (5.5%)
+ Mann Mann Mann { Mann
(3%) + i (5%) + + Mann: (5%) + (1%) + + Mann
(1%) + 5%) + BG%) +i(B%) +
Ala Ala {(5%)+: Ala Ala Ala Ref. Ala Ala Ala (1%) +
(1I0mM :(20mM: Ala {(20mM 20mM (0mM) | Form. (10mM OmM) } (20mM Ala
)+ )+ {(0mM)§ )+ )+ + pH )+ )+ )+ +HSAC )+ (OmM)
HSA(O. HSA(0.+ HSA(i HSA(O HSAQ.| 74 HSA(O HSA(Q. + HSA(
HSA(O. : HSA(. 0% )+ §{ HSA(
1%)+3%)+{0.1%){ %)+ 3% )+ o)+ (1% )+ 0% ) +
3% )+ 3% )+ Urea {0% )+
Urea | Urea :+ Urea i Urea Urea Urea Urea Urea Urea (025% ! Urea Urea
(0.125 1 (0.25%: (0%) | (0.125 0%) (0.125 (0%) 0.25% {(0.25% ) ° 0%) 0%)
%) ) %) ) ) O ) ’
Spre § 5.28 5.11 5.31 5.30 5.23 5.21 5.08 5.34 517 5.15 5.12 4.29 4.84 3.76
#posti 5.03 4.96 4.99 5.09 4.62 5.05 4.75 5.02 4.64 4.57 4.62 3.43 3.16 0.00
N25CE 5.04 4.93 4.92 4.82 4.49 4.39 4.39 4.13 412 4.00 3.15 0.00 0.00 0.00

§E7§9&5%1111;3[14E13§3{4§8{1(§!i3|
Formulation No. (Table 4)

FIG. 2

2/18



3A

3B

TOV-1-5uk Stability Loy Loss

Toial Log Loss TLY-1

8: Dose

TDV-1

] i ] |
1 Destian. 1% 2 heitran 5% TSR 1 HSK

T
& Contrel

5 TDV-1 8 Dose

[=3
iy

]

&5
e
f

\ I I [

T T 2 Destran 3%

FIGS. 3A-3B

3/18

G
5 ~Control



4A

4B

T2 5wk Slabllily Log Loss:

Tatal 1.0 Loy TEN-Z

F2 -

b

_8:‘. Dose

i
1 Bt A%

it I

P lexiran 5% 1aHGA

& Fomnulation

IHBA

T
5. Cortrel

e TDV22

~~~~~~~

e
i
.
H

L.

B Tiose

Sy

i
3 Bawiran 15

2 Dextran §% FEA

FIGS. 4A-4B

4/18



S5A

5B

TOY-3:-Gyilk Stability Log Loss

Tatal Loy Luss T3

2= TDV-3

o b

B Dosa

.......

\ I

A Fonnulation

T
¢ Control

¥ TDV-3
I.
o A
el

8 Dose

.......

f

ks

hesmn 1% ¢ Guiar 5%

FIGS. 5A-5B

N

5 Contrel



6A

6B

TENZ-4 Sydc Blability Log Loss

Tatal Log Logss TDV-4

TRV T

3
B3
5

JiZ: S

\\\\\\\

R

| \ \ |
At e 5% TR THGA 5 Control

A Formulation

TDV-4

! 1 I H g
TR 1% Fhetias &N FEISA SHEK 5 Control

FIGS. 6A-6B

6/18



7A

7

f T T U T ] 7] T T T _

A
CeEl I - , =,
<

(Twg o/ryd)ol Bo 550/ 60| 047

O!E§;_
0
0

7B

FIGS. 7A-7B

7/18



R e mm,m
%

<,

: ﬂWWu
e )

&

mv

B \x.

. N

Lyo

\ Stability

o

7C

\\\\\\\\\\\\\\ \\\\\\\\\\\\ VI \\\\\\\\\\\\\\\\\\\\\\\\\\\\ s

777777

_”\\\\\\\\\\\\\\\\\

7D

sso| Bo| Alpges

FIGS. 7C-7D

8/18



Feieaiiitiieiss s i 77 7

B!
: .\;b

5" s

€

G

>
e
o

R
xk@

I

AR
N

. <

e o o
g o&ﬁ
< o o o o o £

sso| o Aulgeig

8A
8B

FIGS. 8A-8B

9/18



T Py, T
e S =

B K % S
L i

S

-mﬁ& \\\\\\\\\\\\\\\\\\
bl s
= [ e ", L

10/18

FIGS. 9A-9B

|mw@dw‘u\a.m_\ ﬂVX&@.\M..xWmew § ,
L s, Vo
L m%ux .«m@, ; k&w« V. B
 BEVCL ORI FENR v o T T 1 T T KK v. r 5 S s S P vy T N s B S
oy e d s S mE NS &
sso| Bo| 647 sso] Bol Angels

9A
98



10A

ss0] Boj oA

a8 =
=y m \\\\\\ =k
a 727 -
s = o
oS B
iry —
= =
it
WMA [
g mmw\ o
m - .
S [
u.. g B e
=
= 2 -
& 2 ,
il Eod
o T !
o0 =
= =

Formulation

Nosugar
5% Mannitol

Sugar to manaitol
{1:4)

5

No Mannitol
10% Sugar

*
T

: T T ..”‘_ T

10B

sso| Boj Anceis

| L P S o S
@® e o+ N O
o o o Q9

2 3 4 5 6 7 8 9 10 11 12 13 14 15

1

Formulation

FIGS. 10A-10B

11/18



11A

%
%
ik
o
9]

o
by

St
&
o

11B

FIGS. 11A-11B

12/18



r
Bl
B/ A g

B
A \\\\\\\\\\\\ L \\\\\\\\\\\\\\\\\ \\\ -

b 2 2

B \ T

T

\\ s \t\ t\\t\\\t\ \\ \.:\ 75 \\“

o Lo, \\\ A
A

12A

(w g0 fydjplL BoT

12 8 '1-0‘ 3,*37% 4 _25: 13 1 ‘1;1, 6 5 o

Formulation

{
G.

12B

Lo
petic
i
=
=00
= L
fa
by fa
o W b
N 2% |-
1 < R
[E s : % L.
yi o = % .
o S B P
W % B
& 5 ®, Y
B D % Y S
e ; %, L=
e “v. % &
o e - o
= = I
O .
g o
k -
v =
i T ™ T T T
v o w0 =
880] B0

Formulation

FIGS. 12A-12B

13/18



12C

R*=079

i

Sumitnary of fit

o e
e ]

s
43 3

Logli Lve Drop Model

9
g
fatd
=
)
=

.99

S

 of fit R2=

Unmary

Logl0 Total Loss Model

FIG. 12C

14/18



FIGS. 13A-13C

P g A
HAn R X2 TSR
s 0w o il Socowo T £e8sg
1888 — o £ gEse £ EEEn
Lot o ol i el wod Tec] [ C = ]
rEge © 25838 = 2E232
mu-ﬂ.w..anwm, D..D.P%. L [Pl I T s 6
3ar : I T = o
RS S |, BEEE “ z ERi7
o8y i = FEE e \§§§ﬂm e
= A k. v Y = v
i e , . 1
. o
.2_ m_
E £
........................ :rlw i
.1_ m_
_.m” _._D|
T T T _ ¥ B T GW _ n.MU m. i n# . _ﬂ, ; b
=2 <@ o= oF & o = iy s, = = s I
o & o o’ e & & ssofBoj B0

Anjigers-1sod sso) Bo

(d)

uoipziudoijisod sso)] 6o

13B
13C

15/18



~
1= O R T A S A G B N R X T

o

T
TP A NN AR AR MR AWK

Loglo phuf. % mi

SRS IESENENENEE I I I R AR SR R I R R R R ST E R A AR R R A N AR R R IR RN R
THY-1 TDV-A
“ S
p JUONES: S Z SR
Preofan 408 S48
B RS AN
341 ¥ 29
o m‘§\ Ele
e
3

432

d.68
S8

14B

SO

AR,

THVA | TDVI | IV ’

Pro-Lyy 403 305 462 2,15

TWosdae 10} | 188 269 414 498
Wred, TEwhe | 336 278 3R 487

Logly phufo.5 mi

FIGS. 14A-14B

16/18



14C

R O e R 2 S A B N S I I i 3 e L R T

L

Loglit pfuin b mi

G

Prodayo

Postleo (IO 428
Pred TWwhs | 388

i 1

Py Y PRy Sy Vs B vy N P

N
2%
TS

2

14D

&
N

AN N
Lt TR

A

Logis pfufo.5 mi

THVE | TDYV-Y | THVS | Thva
Pre-lve 410 31 0 am Ry
PostlaafT8l 410 Aan 458 527
BredTwhks | 438 305 | 481 | s

e
DO T

Waeks

FIGS. 14C-14D

17/18



s
AR
&
0
S
&7

e

A

24

P n crord

b
7

15A

15B

G
i
Tiiiiiiis,
Y

&

4
7

18/18

FIGS. 15A-15B






