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3.2,P.8.3 Stability Data

Stability data for the development mRNA-1273 Drug Product, Lot DHM-47519 (0.10 mg/mL)
are provided in Table 1 to Table 3.

Stability data for the development mRNA-1273 Drug Product, Lot DHM-47516 (0.5 mg/mL)
are provided in Table 4 to Table 6.

Stability data for the GMP mRNA-1273 Drug Product, Lot 6007520001 (0.20 mg/mL) are
provided in Table 7 to Table 10.

Stability data for the GMP mRNA-1273 Drug Product, Lot 6007520002 (0.20 mg/mL) are
provided in Table 11 to Table 14.

Stability data for the GMP mRNA-1273 Drug Product, Lot 6007520003 ,(0.20 mg/mL) are
provided in Table 15 to Table 18.

Stability data for the GMP mRNA-1273 Drug Product, Lot 6007520004 (0.20 mg/mL) are
provided in Table 19 to Table 22.

Stability data for the GMP mRNA-1273 Drug Product, Lot 6007520005 (0.20 mg/mL) are
provided in Table 23 to Table 24.

Stability data for the GMP mRNA=1273 Drug"Product, Lot 6007520006 (0.20 mg/mL) are
provided in Table 25 to Table 26.

Freeze-thaw cycling stability «data for the mRNA-1273 Drug Product Lot DHM-47522
(0.10 mg/mL) are provided.in Table 27 to Table 28.

Freeze-thaw cycling-stability data for the mRNA-1273 Drug Product Lot DHM-47518
(0.5 mg/mL) are provided in Table 29 to Table 30.

The clinical “in-use stability results for mRNA-1273 Drug Product, Lot 6006820001
(0.10 mg/mL)s provided in Table 31 to Table 33.

The' clinical in-use stability results for mRNA-1273 Drug Product, Lot 6006920001
(0.5 mg/mL) is provided in Table 34 to Table 36.

The clinical in-use stability results for mRNA-1273 Drug Product, Lot 6007520007
(0.20 mg/mL) is provided in Table 37 to Table 39.

Confidential Page 4



ModernaTX, Inc.
3.2.P.8.3 Stability Data

3.2.P.8.3.1 Stability Data for Development mRNA-1273 Drug Product

mRNA-1273

Table 1: Stability Results for Development mRNA-1273 Drug Product, DHM-47519 (0.10 mg/mL) Stored Between -60°C to -90°C
Test (Int ,ltegetl;erl;cgee ﬁrsl‘t,::ﬂ:o 25°C) 0 1 month 3 month 6 month 9 month 12 month 18 month 24 month 36 month 48 month
W}ute to oﬁ' -white d;lspersmn. May Wlute to off= whlte ‘White to off-white | White to off-white | White to off- wlute
P lated particul free of particulates free of particul free of particul; ﬁ'ee of parti
o s s | o w2 e
RNA content
L _g_-_--_-
Purity by RP-HPLC s ...
o Report % Impurity group 1 _———
11:;“ grwnrrsllfcwd mpuriies Report % Impurity group 2 ... .. _ @
Report % Impurity group 3 — S __
by RiboGreen (Fl
Lipid identification by UPLC-CAD
SM102 Matches RT of standard Conforms Conforms . . > @ = 1
Cholesterol Matches RT of standard Conforms NA Conforms N/A ... __ . __ . ___ . ___
DSPC Matcbes RT of standard Conforms Conforms ... . .
PEG2000-DMG .. . . £ '\ . @ '

Lipid content by UPLC-CAD

SM102

Cholesterol

DSPC

PEG2000-DMG

% Area

g ie Report RRT and % Area
Lipid impurities for individual impuritics

by UPLC-CAD

Report % Area of Total Impurities

Mean particle size
by Dynamic light scattering

Polydispersity

by Dyt gt o

pH 00000000
In Vitro Translation NA
Osmolality N/A N/A N/A
Particulate matter N/A N/A N/A
Bacterial endotoxin N/A N/A NA
Bioburden N/A NA NA

N/A = not required per the stability protocol; B, M, E = beginning, middle, end; kDa =

Confidential

kilodalton; RT = retention time; RRT = relative retention time;
*Sample handling issue with Y%purity samples. An additional sample was pulled at 50 days on 21Mar20 for %purity by RP-HPLC analysis. The data were used for 1M results.
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mRNA-1273

Table 2: Stability Results for Development mRNA-1273 Drug Product, DHM-47519 (0.10 mg/mL) Stored Between -15°C to -25°C (Intended Storage Condition)
Test Accep Criteria 0 2 month 3 month 6 month 9 month
‘White to off-white dispersion. May White to off-white White to off-white ‘White to off-white White to off-white
Appearance contain visible, white or translucent | dispersion, essentially | dispersion, essentially | dispersion, essentially | dispersion, essentially
product-related parti free of parti free of parti free of parti free of particul
Identification

by RT/ Sanger Sequencing

Sequence matches description

RNA content
by AEX-HPLC

Putity by RP-HPLC

Product-related impurities
by RP-HPLC

% RNA encapsulation
by RiboGreen (Fluor

Lipid identification by UPLC-CAD

Report %

Report % Impuri

Report % Impurity group 3

Conforms

N/A

N/A

N/A

SM102 Matches RT of dard Conforms N/A Conforms Conforms
Cholesterol Matches RT of standard Conforms N/A Conforms Conforms
DSPC Matcbes RT of standard Conforms N/A Conforms Conforms
PEG2000-DMG Matches RT of standard Conforms N/A Conforms Conforms

Lipid content by UPLC-CAD

SM102

Chol 1

DSPC

PEG2000-DMG

Lipid impurities Report RRT and % Area
by UPLC-CAD for individual impurities

Report % Area of Total Impurities Total
Mean particle size
by Dynamic light scattering
Polydispersity
by Dynamic light scattering Report result
pH |
In Vitro Translation
Osmolality N/A
Particulate matter N/A
Bacterial endotoxin N/A
Bioburden N/A

N/A = not required per the stability protocol;
B, M, E = beginning, middle, end; kDa = kilodalton; RT = retention time;
RRT = relative retention time
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Table 3:

Stability Results for Development mRNA-1273 Drug Product, DHM-47519 (0.10 mg/mL) Stored Between 2°C to §°C

by RT/ Sanger Sequencing

RNA content

Test Accep Criteria ] 1 month 2 month 3 month 4 month S month
‘White to off-white dispersion. May | White to off-white White to off-white ‘White to off-white ‘White to off-white ‘White to off-white ‘White to off-white
Appearance contain visible, white or translucent | dispersion, essentially | dispersion, essentially | dispersion, essentially |dispersion, essentially | dispersion, essentially | dispersion, essentially
prod lated parti free of parti free of parti free of parti free of parti free of parti free of parti
Identification Sequence matches description Conforms N/A N/A N/A N/A N/A

Lipid impurities
by UPLC-CAD

Report RRT and % Area
for individual impurities

Report % Area of Total

Mean particle size
by Dynamic light scattering

Polydispersity
by Dynamic light scattering

pH

In Vitro Translation

Osmolality

Particulate matter

Bacterial endotoxin

Bioburden

N/A = not required per the stability protocol;
B, M, E = beginning, middle, end; kDa = kilodalton; RT = retention time; RRT = relative retention time;
*Sample handling issue with %purity samples. An additional sample was pulled at 50 days on 21Mar20 for %purity by RP-HPLC analysis. The data were used for 1M results.

Confidential

N/A

RRT L N/A

by AEX-HPLC N/A N/A
Purity by RP-HPLC
. o, Report % Impurity gronp 1
g;olg;‘.:t };}}t:ed impurities Report Y% Impurity group 2
Report % Impurity g 3
% RNA encapsulation
by RiboGreen (Fluorescence)
Lipid identification by UPLC-CAD
SM102 Matches RT of dard Conforms N/A Conforms Conforms N/A N/A
Chol 1 Matches RT of dard Conforms N/A Conforms Conforms N/A N/A
DSPC Matches RT of standard Conforms N/A Canforms Conforms N/A N/A
PEG2000-DMG Matches RT of standard Conforms N/A Conforms Conforms N/A N/A
Lipid content by UPLC-CAD
SM102 N/A N/A N/A
Cholesterol N/A N/A N/A
DSPC N/A N/A
PEG2000-DMG N/A N/A

N/A

NA

N/A

N/A

N/A N/A
N/A N/A
N/A N/A
N/A N/A

mRNA-1273
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Table 4: Stability Results for Development mRNA-1273 Drug Product, DHM-47516 (0.5 mg/mL) Stored Between -60°C to~90°C

Reference Criteria
Test tended Storage -15°C t0 -25°C) 0 1 month 3 month 6 month
‘White to off-white dispersion. May | White to off-white | White to off-white | White to off-white | White to
Appearance contain visible, white or 1 dispersi ially|dispersion ially|dispersion, essentially|di i
product-related particul free of particulates | free of particul free of parti

Sequence matches description Conforms N/A N/A N/A

9 month 12 month 18 month 24 month 36 month 48 month

<

Identification

by RT/ Sanger Sequencing
RNA content

by AEX-HPLC

Purity by RP-HPLC [

Report % Impurity group 1

N/A

E;oli;ft}g}_‘g d impurities Report % Impurity group 2
Report % Impurity group 3
% RNA encapsulation
by RiboGreen (Fluor
Lipid identification by UPLC-CAD
SM102 Matches RT of dard Conforms N/A Conforms Conforms
Cholesterol Matches RT of standard Conforms N/A Conforms Conforms
DSPC Matches RT of standard Conforms N/A Conforms
PEG2000-DMG Matches RT of standard
Lipid content by UPLC-CAD
SM102
Cholesterol
DSPC

PEG2000-DMG

0,
Lipid impurities Report RRT and % Area

by UPLC-CAD for individual impurities

Report % Area of Total Impurities
Mean particle size
by Dynamic light scattering
by Dynamic light scattering Report result
pH N/A
In Vitro Translation N/A
Osmolality N/A
Particulate matter N/A
Bacterial endotoxin N/A
Bioburden N/A

N/A = not required per the stability protocol;
B, M, E = beginning, middle, end; kDa = kilodalton; RT =retention time; RRT = relative retention time;
*Sample handling issue with %purity samples. An additional sample was pulled at 50 days on 21Mar20 for % purity by RP-HPLC analysis. The data were used for 1M results.
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Table 5: Stability Results for Development mRNA-1273 Drug Product, DHM-47516 (0.5 mg/mL) Stored Between -15°C to~25°C (Intended Storage Condition)

Test Accep Criteria 0 2 month 3 month 6 month 9 month 12 month 24 month 48 month
White to off-white dispersion. May White to off-white White to off-white White to off-white | White to off-white
Appearance contain visible, white or translucent | dispersion, essentially | dispersion, essentially | dispersi ially |disp essentially|
product-related particul free of particul free of particul free of particulates free of particul
‘I:;e?{tglcsaa:ogx; « Sequence matches description Conforms N/A N/A N/A
RNA content
by AEX-HPLC
Purity by RP-HPLC nain peak area
. . Report % Impurity group 1
gmlg;‘_:t }-Ir;:iaée d fmpurities Report % Impurity group 2
y Report % Impuritv eroun
% RNA encapsulation
by RiboGreen (Fl )
Lipid identification by UPLC-CAD
SM102 Matches RT of standard Conforms N/A Conforms Conforms
Chol ol Matches RT of standard Conforms N/A Conforms Conforms
DSPC Matches RT of dard Conforms N/A Conforms Conforms
PEG2000-DMG Match Conforms N/A Conforms Conforms
Lipid content by UPLC-CAD
SM102
Cholesero 7 —
DSPC
PEG2000-DMG
| GRRT | % Area |
I \
I \
f i - Report RRT and % Area
Lipid impurities ARt | |
by UPLC-CAD for individual impurities | N/A ‘
| ;
Report % Area of Total Impurities
Mean particle size
by Dynamic light scattering
Polydispersity
by Dynamic light scattering Report result
pH
In Vitro Translation
Osmolalif
Particulate matter
Bacterial endotoxin
Bioburden

N/A = not required per the stability protocol;
B, M, E = beginning, middle, end; kDa = kilodalton; RT = retention time; RRT = relative retention time;
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Table 6:

Stability Results for Development mRNA-1273 Drug Product, DHM-47516 (0.5 mg/mL) Stored Between 2°C to 8°C

by RT/ Sanger Sequencing

RNA content

Test Accep Criteria 0 1 month 2 month 3 month 4 month 5 month
‘White to off-white dispersion. May | White to off-white ‘White to off-white ‘White to off-white ‘White to off-white ‘White to off-white | ‘White to off-white
Appearance contain visible, white or translucent | dispersion, essentially | dispersion, essentially | dispersion, essentially | dispersion, essentially | dispersion, essentially dispersion, essentially
product-related parti free of parti free of particulat free of parti fiee of parti free of particulat free)of particulat
[dentification Sequence matches description Conforms N/A N/A N/A N/A N/A

N/A

04

04

N/A

N/A

Lipid impurities
by UPLC-CAD

Report RRT and % Area
for individual impurities

Mean particle size
by Dynamic light scattering

Polydispersity
by Dynamic light scattering

pH

In Vitro Translation

Osmolality

Particulate matter

Bacterial endotoxin

Bioburden

N/A = not required per the stability protocol;

——

by AEX-HPLC
Purity by RP-HPLC main peak arca
. o Report % Impurity group 1
E;o;;c_:t}giaée d impurities Report % Impurity group 2
ort % Impurif 3
% RNA encapsulation
by RiboGreen (Fluorescence)
Lipid identification by UPLC-CAD
SM102 Matches RT of dard Conforms N/A Conforms Conforms N/A N/A
Chol )| Matches RT of dard Conforms N/A Conforms Conforms N/A N/A
DSPC Matches RT of standard Conforms N/A Conforms Conforms NA N/A
PEG2000-DMG Matches RT of standard Conforms N/A Conforms Conforms N/A N/A
Lipid content by UPLC-CAD
SM102 [ wa ] N/A N/A
Cholesterol [ NnA N/A N/A
DSPC | NA N/A N/A
PEG2000-DMG | NnA A N/A N/A

N s s s

B, M, E = beginning, middle, end; kDa = kilodalton; RT.-=retention time; RRT = relative retention time;
*Sample handling issue with %purity samples. An additional sample was pulled at 50 days on 21Mar20 for % purity by RP-HPLC analysis. The data were used for 1M results.
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3.2.P.8.3.2 Stability Data for GMP mRNA-1273 Drug Product
Table 7: Stability Results for GMP mRNA-1273 Drug Product, Lot 6007520001 (0.20 mg/mL) Stored Between -60°C to-90°C
Test L ,lte;e:r:cgz ?;;%n:“ 25°C) 0 1 month 2 mouth 3 moanth 6 moath 9 moath 12 moath 18 moath 24 month
‘White to off-white dispersion. May | White to off-white ‘White to off-white | White to off-white | White to off-white
Appearance contain visible, white or 1 dispersi ially | dispersi ially |dispersi ially| dispersion, essentially
prod lated particulates free of particulates free of particul: free of particulates | free of particul
G ety g N TSN N N S I
RNA content by ABX-HPLC T .. ____ . __ .. __
Purity by RP-HPLC = o e © .~ 5 .
A Report % Impurity group 1 e - ... . ____ . _ .
?ﬁ;?g{? d imporities Report % Impurity group 2 e .. _______
Y Report % Impurity group 3 ... . !
g e . .
by RiboGreen (Fluor
Lipid identification by UPLC-CAD
SM102 Matches RT of standard Conforms -
Cholesterol Matches RT of standard Conforms S
DSPC Matches RT of standard Conforms NA NA VA
PEG2000-DMG Matches RT of standard
Lipid content by UPLC-CAD
SM102
Cholesterol
DSPC

PEG2000-DMG

Lipid impurities
by UPLC-CAD

Report RRT and % Area
for individual impurities

Mean particle size by DLS
Polydispersity by DLS

pH

Osmolality

In Vitro Translation

Particulate matter

Container content
Bacterial endotoxin
Sterility

No Growth

N/A = not required per the stability protocol; kDa = kilodalton; RT = retention time; RRT = relative retention time
a = Applies to stability testing only. Release acceptance criteria for purity by RP-HPLC is > -
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mRNA-1273

Table 8: Stability Results for GMP mRNA-1273 Drug Product, Lot 6007520001 (0.20 mg/mL) Stored Between -15°C to -25°C (Intended Storage Condition)
Test Accep Criteria 0 1 menth 2 month 3 month 6 month 9 month 12 menth
White to off-white dispersion. May ‘White to off-white ‘White to off-white ‘White to off-white ‘White to off-white
Appearance contain visible, white or translucent dispersion, essentially dispersion, essentially dispersion, essentially dispersion, essentially
product-related particul free of particulat free of parti free of particulat free of particulat
Identification Sequence matches desctiption Conforms NA NA NA
by RT/ Sanger Sequencing q P
RNA content by AEX-HPLC N/A
Purity by RP-HPLC in peak area®
: o Report % Impurity group 1
ﬁg‘_’t}gﬁg d impurities Report % Impurity group 2
Report % Impurity group 3
% RNA encapsulation
by RiboGreen (Fluor
Lipid identification by UPLC-CAD
SM102 Matches RT of standard Conforms
Chol 1 Matches RT of standard Conforms
DSPC Matches RT of standard Conforms NA a NA
PEG2000-DMG Matches RT of standard Conforms

Lipid content by UPLC-CAD

SM102

Cholesterol

DSPC

PEG2000-DMG

Lipid impurities
by UPLC-CAD

Report RRT and % Arca
for individual impurities

Report % Area of Total Impurities

Mean patrticle size hy DLS

Polydispersity hy DLS

pH

Osmolality

In Vitro Translation

Particulate matter

Container content
Bacterial endotoxin

Sterility

No Growth No Growth

N/A = not required per the stahi
kDa=

ility protocol;

kilodalton; RT = retention time; RRT = relative retention time

a = Applies to stahility testing only. Release accepteance criteria for purity hy RP-HPLC is > -

Confidential
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ModernaTX, Inc.
3.2.P.8.3 Stability Data

Table 9:

Stability Results for GMP mRNA-1273 Drug Product, Lot 6007520001 (0.20 mg/mL) Stored Between 2°C to 8°C

Test A Criteria 0 1 month 2 month 76 days 3 month
‘White to off-white dispersion. May ‘White to off-white ‘White to off-white ‘White to off-white ‘White to off-white ‘White to off-white
Appearance contain visible, white or translucent | dispersion, essentially | dispersion, essentially | dispersion, essentially | dispersion, essentially | dispersion, essentially
product-related particul. free of particulat free of parti free of particulat free of particulat free of particulat
L‘;ﬁ%";‘;“a Sequencing Soquence matches description Conforms NA NA NA NA -—
RNA content by AEX-HPLC N/A N/A ...
Purity by RP-HPLC main peak area®
. . Report % Impurity group 1
gymgg‘ft;iaée d impurities Report % Impurity group 2
Report % Impurity group 3
% RNA encapsulation
by RiboGreen (Fluor
Lipid identification by UPLC-CAD
SM102 e
Cholesterol .. __
DSPC ...
PEG2000-DMG e

Lipid content by UPLC-CAD
SM102
Chol N
DSPC
PEG2000-DMG

0,
Lipid impurities Report RRT and % Area

e
...
B ..
| Toal [
e -
...

by UPLC-CAD for individual impurities
e
e
Report % Area of Total Impurities
Mean patrticle size by DLS I
Polydispersity by DLS |
pH ...
Osmolali NA - ~a ¢
In Vitro Translation e
. ... @ @
Particulate matter A .
Container content N/A ... _
Bacterial endotoxin N/A NA NA N/A ]
Sterility No Growth No Growth N/A N/A N/A N/A . 5 ]

N/A = not required per the stability protocol;
kDa = kilodalton; RT = retention time; RRT = relative retention time

a = Applies to stability testing only. Release acceptence criteria for purity by RP-HPLC is 2-.
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ModernaTX, Inc.
3.2.P.8.3 Stability Data

Table 10: Stability Results for GMP mRNA-1273 Drug Product, Lot 6007520001 (0.20 mg/mL) Stored Between 23°C to 27°C

feren Tit
Test ut, ,lteset:ia';i s 25°0) 0 24 hours 72 hours
‘White to off-white dispersion. May ‘White to off-white ‘White to off-white ‘White to off-white
Appearance contain visible, white or 1 dispersion, essentially dispersion, essentially dispersion, essentially
duct-related particul free of particul free of particul free of parti
;‘;eﬁ?rﬁ?;zzr < Sequence matches description Conforms N/A N/A
RNA content hy AEX-HPLC
Purity by RP-HPLC [ e
. o Report % Impurity group 1
E?g‘:t}gfgd impurities Report % Impurity group 2
Report % Impurity group 3
% RNA encapsulation
hy RihoGreen (Fluor
Lipid identification by UPLC-CAD
SM102 Matches RT of standard Conforms
Cholesterol Matches RT of standard Conforms NA NA
DSPC Matches RT of standard Conforms
PEG2000-DMG Matches RT of standard Conforms
Lipid content by UPLC-CAD

SM102

Chol 1

DSPC

PEG2000-DMG

Lipid impurities
by UPLC-CAD

Report RRT and % Area
for individual impurities

Report % Area of Total Impurities

Mean particle size by DLS

Polydispersity hy DLS

pH

In Vitro Translation

kDa = kilodalton; RT = retention time; RRT = relative retention time

a= Applies to stability testing only. Release acceptance criteria for purity by RP-HPLC is 2-

Confidential
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ModernaTX, Inc. mRNA-1273
3.2.P.8.3 Stability Data

Table 11: Stability Results for GMP mRNA-1273 Drug Product, Lot 6007520002 (0.20 mg/mL) Stored Between -60°C to -90°C

Test (atend Rf;i:er';:: Cl"sif%”; 25°C) 0 1 month 2 month 3 month 6 month 9 month 18 month 24 month
‘White to off-white dispersion. May | White to off-white | White to off-white | White to off-white Wludnle we;?;zhm
Appearance contain visible, white or translucent |dispersion, essentially (dispersion, essentially|dispersion, essentially| es?entiall
product-related particulates free of particulates | free of particul free of parti free of p nrticl}xllates
i‘;e;t.lr??;o;r Sequencing Sequence matches description Conforms N/A N/A N/A —
RNA content by AEX-HPLC N/A .
Purity by RP-HPLC g
R Report % Impurity group 1 ]
by RD LG PUHES T Roport % Impurity group 2 Bohanen
Y Report % Impurity group 3 .
S e
by RiboGreen (Fluor
Lipid identification by UPLC-CAD
SM102 Matches RT of standard Conforms -
Chol 1 Matches RT of standard Conforms
DSPC Matches RT of standard Conforms NA N/A NA
PEG2000-DMG Matches RT of dard Conforms
Lipid content by UPLC-CAD
SM102
Cholesterol
DSPC
PEG2000-DMG
T
s - Report RRT and % Area
{;;PI‘J%“L'EP_‘E‘:BS for individual impurities
e
| L L
Report % Area of Total Impurities | Total |
Mean particle size by DLS |
Polydispersity by DLS
pH
Osmolality
In Vitro Translation
Particulate matter
Container content
Bacterial endotoxin
Sterility No Growth

N/A = not required per the stability protocol;
kDa =kilodalton; RT = retention time; RRT = relative retention time
a = Applies to stability testing only. Release acceptance criteria for purity by RP-HPLC is 2.
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ModernaTX, Inc. mRNA-1273
3.2.P.8.3 Stability Data

Table 12: Stability Results for GMP mRNA-1273 Drug Product, Lot 6007520002 (0.20 mg/mL) Stored Between -15°C to -25°C (Intended Storage Condition)

Test Accep Criteria 0 1 month 2 month 3 month 6 month 9 month 12 month
‘White to off-white dispersion. May ‘White to off-white ‘White to off-white ‘White to off-white ‘White to off-white
Appearance contain visible, white or transhicent dispersion, essentially dispersion, essentially dispersion, essentially dispersion, essentially
duct-related particul free of particulat free of particul free of particulat free of particul
Identification .
by RT/ Sanger Sequencing Sequence matches description Conforms N/A N/A N/A
RNA content hy AEX-HPLC [ ] N/A
Purity by RP-HPLC i o o™
Report % Impurity group 1
Product related impurities i Y E
by RP-HPLC Report % Impurity group 2

Report % Impurity group 3

Lipid identification by UPLC-CAD

SM102 Matches RT of standard Conforms
Chol 1 Matches RT of standard Conforms
DSPC Matches RT of dard Conforms NA VA N/A
PEG2000-DMG Matches RT of standard Conforms

Lipid content by UPLC-CAD
SM102
Cholesteral
DSPC
PEG2000-DMG

I
I

o,
Lipid impurities Report RRT and % Area |

by UPLC-CAD for individual impurities |
|
e
Report % Area of Total Impurities | Total |
Mean particle size by DLS |
Polydispersity hy DLS
pH
Osmolality N/A
In Vitro Translation
Particulate matter N/A
Container content N/A
Bacterial endotoxin N/A N/A N/A
Sterility N/A N/A N/A
N/A = not required per the stability protocol;
kDa = kilodalton;

RT = retention time; RRT = relative retention time
a = Applies to stahility testing only. Release acceptence criteria for purity hy RP-HPLC is 2-
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mRNA-1273

Lipid content by UPLC-CAD

SM102

Cholesterol

DSPC

ModernaTX, Inc.
3.2.P.8.3 Stability Data
Table 13: Stability Results for GMP mRNA-1273 Drug Product, Lot 6007520002 (0.20 mg/mL) Stored Between 2°C to 8°C
Test Accep Criteria 0 1 month 2 month 76 days 3 month 4 month
White to off-white dispersion. May ‘White to off-white ‘White to off-white ‘White to off-white ‘White to off-white ‘White to-off-white
Appearance contain visible, white or translucent dispersion, essentially | dispersion, essentially | dispersion, essentially | dispersion, essentially | dispersion;-essentially
product-related particul free of particul free of parti free of parti free of parti free of particulat:
Identification .
RNA content by AEX-HPLC | N/A N/A . _
Py by R ot . -
— Report % Impuriy group | I BEE e @ e
Productrelted impuriis Report % Impurity group 2 I .
R Report 6 mpury o 3 | .
T .
by RiboGreen (Fluor
Lipid identification by UPLC-CAD
SM102 Matches RT of standard Conforms - |
Cholesterol Matches RT of standard Conforms - _
DSPC Matohes RT of standard Conforms A A A A . - @
PEG2000-DMG Maches RT of standard Conforms e -
-
e
0.
.

PEG2000-DMG

|

.
|_RRT | %Are J =
e .

. ~Na ]
e

s - Report RRT and % Area
Lipid impurities At . Py
by UPLC-CAD for individual impurities
Mean particle size by DLS
Polydispersity by DLS
pH
Osmolality
In Vitro Translation
Particulate matter N/A
Container content N/A
Bacterial endotoxin N/A N/A N/A N/A
Sterility No Growth No Growth N/A N/A N/A N/A

N/A = not required per the stability protocol;
kDa = kilodalton; RT = retention time; RRT = relative retention time
a= Applies to stability testing only. Release acceptance criteria for purity by RP-HPLC is 2-

Confidential
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ModernaTX, Inc.
3.2.P.8.3 Stability Data

Table 14: Stability Results for GMP mRNA-1273 Drug Product, Lot 6007520002 (0.20 mg/mL) Stored Between 23°C to 27°C

Reference Criteria
Test (Intended Storage -15°C 10 -25°C) 0 24 hours 72 hours
‘White to off-white dispersion. May contain White to off-wbite White to off-white White to off-white
Appearance visible, white or translucent product-related dispersion, essentially dispersion, essentially dispersion, essentially
parti free of parti free of parti free of parti
Identification L
by RT/ Sanger Sequence matches description Conforms N/A N/A
RNA by AEX-HPLC
Purity by RP-HPLC
. . Report % Impurity group 1
gmlg;“:t}ggg d impurities Report % Impurity group 2
Y Report % Impurity group 3
% RNA encapsulation
by RiboGreen (Fluor
Lipid identification by UPLC-CAD
SM102 Matches RT of standard Conforms
Cholesterol Matches RT of standard Conforms
DSPC Matcbes RT of standard Conforms b N/A
PEG2000-DMG Matches RT of sf Conforms

Lipid content by UPLC-CAD
SM102
Cholesterol
DSPC
PEG2000-DMG

Lipid impurities
by UPLC-CAD

Report RRT and % Area

for individual impurities

Mean particle size by DLS
Polydispersity by DLS

pH

In Vitro Translation

eport % Area of Total Iy

N/A = not required per the stability protocol;
kDa =kilodalton; RT = retention time; RRT = relative retention time

a= Applies to stability testing only. Release acceptance criteria for purity by RP:HPLC is >
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ModernaTX, Inc. mRNA-1273
3.2.P.8.3 Stability Data

Table 15: Stability Results for GMP mRNA-1273 Drug Product, Lot 6007520003 (0.20 mg/mL) Stored Between -60°C to -90°C

Reference Criteria

Test (Tntended Storage -15°C 10 -25°C) 0 1 month 2 month 3 month 6 month 9 month 12 month 18 month

‘White to off-white dispersion. May | White to off-white | White to off-white | White to off-white | White to off-white
Appearance contain visihle, white or trans} dispersi ially dispersion, essentially|di i essentlally dispersion, essentially|
product-related particul free of particul free of particul free of particul free of particul

Identification -

by RT/ Sanger S . Sequence matches description Conforms N/A NA N/A

RNA content by AEX-HPLC _—_——
Purity by RP-HPLC ran peak area® I .

A Report % Impurity group 1 e ... _ __ _ @
Productsled impusties | Report 9, Impurty group? 0.
by RP-HPLC Report % Impurity group3 | ... _ . _
e e ...
by RihoGreen (F1 )

Lipid identification hy UPLC-CAD

SM102 Matches RT of standard Conforms . ... . .. ' @

Cholesteral Matches RT of standard Conforms - = . |
DSPC Matches RT of standard Conforms NA NA o ... . _ . =

PEG2000-DMG Matches RT of standard == . _ @ @

Lipid content by UPLC-CAD

SMI@2 e

Chalesterol e .

DSPC

PEG2000-DMG

Report RRT and % Area
for individual impurities

Lipid impurities
by UPLC-CAD

Report % Area of Total Impurities

Mean particle size by DLS

Polydispersity by DLS

pH

Osmolality

In Vitro Translation

Particulate matter

Container content

Bacterial endotoxin

Sterility No Growth

N/A = not required per the stability protocol;

kDa = kilodalton; RT = retention time; RRT = relative retention time

a = Applies to stability testing only. Release acceptance criteria for purity by RP-HPLC is >-
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ModernaTX, Inc. mRNA-1273
3.2.P.8.3 Stability Data

Table 16: Stability Results for GMP mRNA-1273 Drug Product, Lot 6007520003 (0.20 mg/mL) Stored Between -15°C to -25°C (Intended Storage Condition)

Test Accep Criteria 0 1 month 2 month 3 month 6 month 9 month 12 month
‘White to off-white dispersion. May | White to off-white ‘White to off-white ‘White to off-white ‘White to off-white
Appearance contain visible, white or translucent | dispersion, essentially | dispersion, essentially dispersion, essentially dispersion, essentially
duct-related particul free of particul free of particul free of particul free of parti
Identification Soquence matches description Conforms NA NA NA
by RT/ Sanger Sequencing oq
RNA content hy AEX-HPLC
Purity by RP-HPLC hnain peak area®
: - Report % Impurity group 1
E;olc‘h;_:t};&l}t;: d impurities Report % Impurity group 2
Report % Impuri up 3
% RNA encapsulation
by RiboGreen (Fluor
Lipid identification by UPLC-CAD
SM102 Matches RT of standard Conforms
Chol 1 Matches RT of standard Conforms
DSPC Matches RT of standard Conforms NA IS NA
PEG2000-DMG Matches RT of standard Conforms
Lipid content by UPLC-CAD
SM102
Cholesterol
DSPC

PEG2000-DMG

\
\

s . Report RRT and % Area
Lipid impurities o B |
by UPLC-CAD for individual impurities ‘
\
o
| Total' | \

Report % Area of Total Impurities | _Total |

Mean particle size by DLS
Polydispersity hy DLS
pH

Osmolality

In Vitro Translation

Particulate matter

Container content
Bacterial endotoxin
Sterility No Growth No Growth

N/A = not required per the stahility protocol;

kDa = kilodalton; RT = retention time; RRT = relative retention time

a = Applies to stability testing only. Release acceptance criteria for purity by RP-HPLC is 2-
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ModernaTX, Inc.
3.2.P.8.3 Stability Data

Table 17:

Stability Results for GMP mRNA-1273 Drug Product, Lot 6007520003 (0.20 mg/mL) Stored Between 2°C to 8°C

N/A = not required per the stability protocol;
kDa = kilodalton; RT = retention time; RRT = relative retention time

a = Applies to stability testing only. Release acceptance criteria for purity by RP-HPLC is Z.

Confidential

Test Accep Criteria 0 1 month 2 month 76 days 3 month
White to off-white dispersion. May White to off-white ‘White to off-white ‘White to off-white White to off-white ‘White to off-white
Appearance contain visible, white or translucent | dispersion, essentially | dispersion, essentially | dispersion, essentially | dispersion, essentially | dispersion, essentially
product-related particulats free of parti free of parti free of parti free of particulat free of patticul
Identification i
by RT/ Sanger Sequencing Sequence matches description Conforms N/A N/A N/A N/A
RNA content by AEX-HPLC N/A
Purity by RP-HPLC -mam peak area®
5 . Report % Impurity group 1
Eml‘:‘;dl_;;iagd impurities Report % Impurity group 2
YR Report % Impurity group 3
% RNA encapsulation
by RiboGreen (Fluor
Lipid identification by UPLC-CAD
SM102 Matches RT of stendard Conforms
Cholesterol Matches RT of stendard Conforms
DSPC Matches RT of standard Conforms NA A
PEG2000-DMG Matches RT of dard Conforms
Lipid content by UPLC-CAD
SM102
Cholesterol
DSPC N/A
PEG2000-DMG
sl - Report RRT and % Area
Lipid impurities A : o
by UPLC-CAD for individual impurities N/A
Lo e
Report % Area of Total Impurities [\ Total. ]
Mean patrticle size by DLS
Polydispersity by DLS
pH
Osmolality
In Vitro Translation
Particulate matter
Container content
Bacterial endotoxin
Sterility No Growth No Growth

mRNA-1273
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ModernaTX, Inc.
3.2.P.8.3 Stability Data

Table 18: Stability Results for GMP mRNA-1273 Drug Product, Lot 6007520003 (0.20 mg/mL) Stored Between 23°C to 27°C

Reference Criteria

Test (Tntended Storage -15°C to -25°C) 0 24 hours 72 hours
White to off-wbite dispersion. May White to off-white ‘White to off-white ‘White to off-white
Appearance contain visible, white or translucent dispersiou, essentially dispersion, essentially dispersion, essentially
duct-related parti free of parti free of parti free of parti
Identification -
by RT/ Sanger § Sequence matches description Conforms N/A N/A
RNA by AEX-HPLC
Purity by RP-HPLC
. o Report % Impurity group 1
by R Tpuritis Report % Impurity group 2
Report % Impurity group 3
% RNA encapsulation
by RiboGreen (Fluor
Lipid identification by UPLC-CAD
SM102 Matches RT of standard Conforms
Chol 1 Matches RT of standard Conforms
DSPC Matches RT of standard Conforms NA NA
PEG2000-DMG Matches RT of standard Conforms

Lipid content by UPLC-CAD

SM102

Chol 1

DSPC

PEG2000-DMG

Lipid impurities
by UPLC-CAD

Report RRT and % Area

for individual impurities

Mean particle size by DLS
Polydispersity by DLS

pH

In Vitro Translation

eport % Arca of Total Im

kDa = kilodalton; RT = retention time; RRT = relative retention time
a = Applies to stability testing only. Release acceptance criteria for purity by RP-HPLC is Z-

Confidential
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ModernaTX, Inc. mRNA-1273
3.2.P.8.3 Stability Data

Table 19: Stability Results for GMP mRNA-1273 Drug Product, Lot 6007520004 (0.20 mg/mL) Stored Between -60°C to -90°C

Reference Criteria
Test (Tntended Storage -15°C to -25°C) 0 1 month 2 month 3 month 6 month 18 month 24 month
‘White to off-white dispersion. May | White to off-white | White to off-white | White to off-white
Appearance contain visible, white or trans} dispersi ially dispersion, essentially|dispersion, essentially|
duct-related particul free of particul free of particul free of parti
Identification -
by RT/ Sanger S Sequence matches description Conforms N/A N/A ——
RNA content by AEX-HPLC | [ NA | -
Purity by RP-HPLC - o e | .
A eport % Impurity group 1 .
by b PG PSS 7 Report % Impurity group 2 ..
Report % hmpurity group 3 ...
by RiboGreen (Fl )]
Lipid identification by UPLC-CAD
SM102 Matches RT of standard Conforms
Chol 1 Matches RT of standard Conforms
DSPC Matches RT of standard Conforms N/A NA
PEG2000-DMG Matches RT of standard
Lipid content by UPLC-CAD
SM102
Cholesterol
DSPC
PEG2000-DMG
s - Report RRT and % Area
Lipid impurities AP . i [
by UPLC-CAD for individual impurities |
|
Report % Area of Total Impurities | Total ||
Mean particle size by DLS
Polydispersity by DLS
pH
Osmolality
In Vitro Translation
Particulate matter
Container content
Bacterial endotoxin
Sterility No Growth

N/A = not required per the stability protocol;
kDa =kilodalton; RT = retention time; RRT = relative retention time
a = Applies to stability testing only. Release acceptance criteria for purity by RP-HPLC is '
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ModernaTX, Inc.
3.2.P.8.3 Stability Data

mRNA-1273

Table 20: Stability Results for GMP mRNA-1273 Drug Product, Lot 6007520004 (0.20 mg/mL) Stored Between -15°C to -25°C (Intended Storage Condition)
Test Acceptance Criteria 0 1 month 2 month
White to off-white dispersion. May | White to off-white ‘White to off-white ‘White to off-white
Appearance contain visible, white or translucent | dispersion, essentially | dispersion, essentially dispersion, essentially
duct-related parti free of parti free of parti free of parti
Identification .
by RT/ Sanger Sequencing Sequence matches description Conforms N/A N/A
RNA content by AEX-HPLC N/A
Purity by RP-HPLC main peak area® ||
— Report % Impurity group 1
gyml‘:;‘.x}f;gg d impurities Report % Impurity group 2
Repott % Impurity group 3
% RNA encapsulation
by RiboGreen (Fluor
Lipid identification by UPLC-CAD
SM102 Matches RT of standard Conforms
Chol 1 Matches RT of standard Conforms
DSPC Matches RT of standard Conforms NA IS
PEG2000-DMG Matches RT of standard Conforms

Lipid content by UPLC-CAD

SM102

Cholesterol

DSPC

PEG2000-DMG

\
o o Report RRT and % Area

Lipid impurities A . i |

by UPLC-CAD for individual impurities ‘
\

Report % Area of Total Impurities |

Mean particle size by DLS |

Polydispersity by DLS

pH

Osmolality N/A

In Vitro Translation

Particulate matter

Container content

Bacterial endotoxin

Sterility No Growth

N/A = not required per the stability protocol;

kDa = kilodalton; RT = retention time; RRT = relative retention time
a = Applies to stability testing only. Release acceptance criteria for purity by RP-HPLC is
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ModernaTX, Inc.
3.2.P.8.3 Stability Data

Table 21: Stability Results for GMP mRNA-1273 Drug Product, Lot 6007520004 (0.20 mg/mL) Stored Between 2°C to 8°C
Test Accep Criteria 0 1 month 2 month 76 days 3 month
White to off-white dispersion. May ‘White to off-white White to off-white ‘White to off-white White to off-white
Appearance contain visible, white or transhicent | dispersion, essentially | dispersion, essentially | dispersion, essentially | dispersion, essentially
product-related particul free of parti free of particulat free of parti free of parti
Identification .
by RT/ Sanger Sequencing Sequence matches description Conforms N/A N/A N/A
RNA by AEX-HPLC
Purity by RP-HPLC -mam peak area®
N Report % Impurity group 1
Pro&;ct Hr;iaéed impurities Report % Impurity group 2
by RP- Report % Impurity group 3
% RNA encapsulation
by RiboGreen (Fl )
Lipid identification by UPLC-CAD
sM102 Matches RT of standard Conforms
Chol 1 Matches RT of standard Conforms
DSPC Matches RT of standard Conforms NA A N/A
PEG2000-DMG Matches RT of dard Conforms

Lipid content by UPLC-CAD

SM102

Cholesterol

DSPC

PEG2000-DMG

Lipid impurities
by UPLC-CAD

Mean patrticle size by DLS
Polydispersity by DLS

pH

Osmolality

In Vitro Translation

Particulate matter

Container content
Bacterial endotoxin
Sterility

Report RRT and % Area
for individual impurities

Report % Area of Total Impurities

No Growth

B
I
L

N/A

N/A

N/A = not required per the stability protocol;
kDa =kilodalton; RT = retention time; RRT = relative retention time
a = Applies to stability testing only. Release acceptance criteria for purity by RP-HPLC is -
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ModernaTX, Inc.
3.2.P.8.3 Stability Data

Table 22: Stability Results for GMP mRNA-1273 Drug Product, Lot 6007520004 (0.20 mg/mL) Stored Between 23°C to 27°C

Reference Criteria
Test (Tntended Storage -15°C to -25°C) 0 24 hours 72 hours
White to off-white dispersion. May White to off-white ‘White to off-white ‘White to off-white
Appearance contain visible, white or transhicent dispersiou, essentially dispersion, essentially dispersion, essentially
duct-related parti free of parti free of parti free of parti
{";e;?r‘}icsa;z; < Sequence matches description Conforms N/A N/A
RNA by AEX-HPLC
Purity by RP-HPLC B :in ek aren
A Report % Impurity group 1
Eyg‘;ﬁt};’i"gd impurities Report % Impurity group 2
Report % Impuri 3
% RNA encapsulation
by RiboGreen (Fluor
Lipid identification by UPLC-CAD
SM102 Matches RT of standard Conforms
Cholesterol Matches RT of standard Conforms N/A
DSPC Matches RT of standard Conforms
PEG2000-DMG Matches RT of standard Conforms

Lipid content by UPLC-CAD

SM102

Cholesterol

DSPC

PEG2000-DMG

Lipid impurities
by UPLC-CAD

Report RRT and % Area

for individual impurities

eport % Area of Total Impurities

Mean particle size by DLS

Polydispersity by DLS

rH

In Vitro Translation

kDa = kilodalton; RT = retention time; RRT = relative retention time
a = Applies to stability testing only. Release acceptance criteria for purity by RP-HPLC is 2-

Confidential

mRNA-1273

Page 26



ModernaTX, Inc. mRNA-1273
3.2.P.8.3 Stability Data

Table 23: Stability Results for GMP mRNA-1273 Drug Product, Lot 6007520005 (0.20 mg/mL) Stored Between -60°C to -90°C

Test (Tnt ‘lte;t::::t; i‘;ﬁ;ﬂ; -25°C) 0 1 month 2 month 3 month 6 month 9 month 12 month 18 month 24 month
Appearance contain visible, white or trans} dispersi ially dispersion, essentially|dispersion, essentially|
duct-related particul free of particul free of particul free of particul
by S Soqmcs s docipion._| _ Conims --. A
RNA content by ABX-HPLC ... . . . . __
Purity by RP-HPLC uain peak area® .. - - 4
A Report % Impurity group 1 e ... ____._______

?;ﬁﬂ{;’?gd impuriics Report % Impurity group 2 e

- Report % Impurity group 3 e
e Rl ... £ .
by RiboGreen (F1 )
Lipid identification by UPLC-CAD

SM102 Matches RT of standard Conforms - &L 1\ . |

Cholesterol Matches RT of standard Conforms NA NA - . = _ __ _______ __ . __ @ @ @

DSPC Matcbes RT of standard Conforms .- . ... _ @ __

PEG2000-DMG Matches RT of standard e . ... . .
Lipid content by UPLC-CAD

SM102 e

Cholesterol e ... .

DSPC e ____ .. __ . ___

PEG2000-DMG = . _ . __ .. __ >

s - Report RRT and % Area
%‘ypb‘;ﬁp_‘c’“gs for mdividual impurities
Report % Area of Total Impurities

Mean particle size by DLS I ... . _ ____ .. __
Polydispersity by DLS | ... _ ... ... _ . __
pH | ... . . __ . 9. __ __ @
Osmolality N/A N/A ... __ . ____
In Vitro Translation - ... _.__ ___ .
Particulate matter NA - .. __ . =
Container content N/A ... 2« ___._ « «_ _
Bacterial endotoxin N/A N/A ... ______. .. _ . ____ . ___
Sterility No Growth No growth N/A N/A ... _ . . . @

N/A = not required per the stability protocol;
kDa =kilodalton; RT = retention time; RRT = relative retention time
a= Applies to stability testing only. Release acceptance criteria for purity by RP-HPLC is Z-
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ModernaTX, Inc.
3.2.P.8.3 Stability Data
Table 24: Stability Results for GMP mRNA-1273 Drug Product, Lot 6007520005 (0.20 mg/mL) Stored Between -60°C to -90°C for 1 Month / then Stored
Between 2°C to 8°C
Test Accep Criteria 0 1 month 2 month
‘White to off-white dispersion. May | White to off-white ‘White to off-white
Appearance contain visible, white or translucent | dispersion, essentially | dispersion, essentially
duct-related parti free of parti free of particulates
Identification .
by RT/ Sanger Seq Sequence matches description Conforms N/A
RNA content by AEX-HPLC [
Purity by RP-HPLC main peak area®
. .. Report % Impurity group 1
iro;;c_:tHr;ia‘t:e d impurities Report % Impurity group 2
Y Report % Impurity group 3
% RNA encapsulation
by RiboGreen (Fluorescence)
Lipid identification hy UPLC-CAD
sM102 Matches RT of standard Conforms
Chol 1 Matches RT of standard Conforms NA
DSPC Matches RT of standard Conforms
PEG2000-DMG Matches RT of standard Conforms

Lipid content hy UPLC-CAD

SM102

Chol 1

DSPC

PEG2000-DMG

Lipid impurities
hy UPLC-CAD

Report RRT and % Area
for individual impurities

|
L_________

Mean particle size by DLS

Polydispersity hy DLS

pH

Osmolality

In Vitro Translation

Particulate matter

Container content

Bacterial endotoxin

Sterility

Report % Area of Total Impurities

No Growth

Total

N/A = not required per the stability protocol;

kDa = kilodalton; RT = retention time; RRT = relative retention time
a = Applies to stability testing only. Release acceptance criteria for purity by RP-HPLC is
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ModernaTX, Inc. mRNA-1273
3.2.P.8.3 Stability Data
Table 25: Stability Results for GMP mRNA-1273 Drug Product, Lot 6007520006 (0.20 mg/mL) Stored Between -60°C to -90°C
Test (Tnt ,lte;et:i:‘; i‘;ﬁ;ﬂ; -25°C) 0 1 month 2 month 3 month 6 month 9 month 12 month 18 month 24 month
Appearance contain visible, white or trans} dispersi ially dispersion, essentially|dispersion, essentially|
duct-related parti free of parti free of parti free of parti
bR S Sequmco s desrigion | Conoms -. -
RNA content by AEX-HPLC e . . ___
Purity by RP-HPLC uain peak area®® . s e .
A Report % Impurity group 1 e ... ___ . ________
Eryoﬁpmnrslkf:ed impurities Report % Impurity group 2 e ...
- Report % Hmpurity group 3 e ... . _ __
by RiboGreen (Fl )
Lipid identification by UPLC-CAD
SM102 Matches RT of standard Conforms - &L 1\ . |
Cholesterol Matches RT of standard Conforms NA NA - . = _ __ _______ __ . __ @ @ @
DSPC Matcbes RT of standard Conforms .- . ... _ @ __
PEG2000-DMG Matches RT of standard e . ... . .
Lipid content by UPLC-CAD
SMI02 \ e @ . I
Cholesterol \
DSPC |
PEG2000-DMG
s - Report RRT and % Area
Lipid impuritios for individual impurities | |
by UPLC-CAD topurt } I
Report % Area of Total Impurities | Total - I
Mean particle size by DLS
Polydispersity by DLS
| pH
Osmolality
In Vitro Translation
Particulate matter
Container content
Bacterial endotoxin
Sterility No Growth No growth

N/A = not required per the stability protocol;
kDa =kilodalton; RT = retention time; RRT = relative retention time

a = Applies to stability testing only. Release acceptance criteria for purity by RP-HPLC is 2-
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ModernaTX, Inc.
3.2.P.8.3 Stability Data

Table 26: Stability Results for GMP mRNA-1273 Drug Product, Lot 6007520006 (0.20 mg/mL) Stored Between -60°C to -90°C for 1 Month / then Stored
Between 2°C to 8°C
Test Accep Criteria 0 1 month
White to off-white dispersion. May | White to off-white White to off-white
Appearance contain visible, white or translucent | dispersion, essentially | dispersion, essentially
duct-related parti free of parti free of particulates
Identification .
by RT/ Sanger Seq ing Sequence matches description Conforms N/A
RNA content by AEX-HPLC
Purity by RP-HPLC main peak arca®
. .. Report % Impurity group 1
iro;;c_:tHr;ia‘t:e d impurities Report % Impurity group 2
Y Report % Impurity group 3
% RNA encapsulation
by RiboGreen (Fluorescence)
Lipid identification hy UPLC-CAD
sM102 Matches RT of standard Conforms
Chol 1 Matches RT of standard Conforms NA
DSPC Matches RT of standard Conforms
PEG2000-DMG RT of standard Conforms

Lipid content hy UPLC-CAD
SM102
Chol ;
DSPC
PEG2000-DMG

Lipid impurities
hy UPLC-CAD

Report RRT and % Area
for individual impurities

Mean particle size by DLS
Polydispersity hy DLS

pH

Osmolality

In Vitro Translation

Particulate matter

Container content
Bacterial endotoxin
Sterility

eport % Area of Total Impurities

No Growth

N/A = not required per the stability protocol;
kDa = kilodalton; RT = retention time; RRT = relative retention time

a = Applies to stability testing only. Release acceptance criteria for purity by RP-HPLC is
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ModernaTX, Inc.
3.2.P.8.3 Stability Data

3.2.P.8.3.3 Freeze/ Thaw Cycling Data for mRNA-1273 Drug Product
Table 27: Freeze/ Thaw Cycling Data for mRNA-1273 Drug Product, Lot DHM-47522 (0.10 mg/mL)
Stored Between -60°C to -90°C and Thawed to Room Temperature
Test Target Criteria Initial Cycle A Cycle B Cycle C
White to off-white dispersion. May White to off-white White to off-white White to off-white White to off-white
Appearance contain visible, white or translucent | dispersion, essentially dispersion, essentially dispersion;-essentially dispersion, essentially
roduct-related particulates free of particulates free of particulates free of particulates free of particulates
% RNA encapsulation
by Fluorescence (RiboGreen)
Purity .
by RP-HPLC -maln peak arca
Report % arca impurity group 1
Product related i it] . .
by Rlli‘-:Hr;I?Ce Impurities Report % area impurity group 2
Report % area impurity group 3
Mean particle size
by Dynamic light scattering
Polydispersity
by Dynamic light scattering Report result
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ModernaTX, Inc.
3.2.P.8.3 Stability Data

Table 28: Freeze/ Thaw Cycling Data for mRNA-1273 Drug Product, Lot DHM-47522 (0.10 mg/mL)
Stored Between -60°C to -90°C and Thawed to 2°C to 8°C
Test Target Criteria Initial Cycle A Cycle B Cycle C
‘White to off-white dispersion. May ‘White to off-white White to off-white ‘White to off-white ‘White to off-white
Appearance contain visible, white or translucent | dispersion, essentially dispersion, essentially dispersion, essentially dispersion, essentially
roduct-related particulates free of particulates free of particulates free of particulates free of particulates
% RNA encapsulation
by Fluorescence (RiboGreen)
Purity -mam eak area
by RP-HPLC P

Product related impurities

Report % area impurity group 1

o i I
by RPEPLC Report % area impurity group 2
Report % area impurity group 3
Mean particle size
by Dynamic light scattering
Polydispersity Report result
by Dynamic light scattering i
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ModernaTX, Inc.
3.2.P.8.3 Stability Data

Table 29: Freeze/ Thaw Cycling Data for mRNA-1273 Drug Product, Lot DHM-47518 (0.5 mg/mL)
Stored Between -60°C to -90°C and Thawed to Room Temperature
Test Target Criteria Initial Cycle A Cycle B Cycle C
‘White to off-white dispersion. May ‘White to off-white White to off-white ‘White to off-white ‘White to off-white
Appearance contain visible, white or translucent | dispersion, essentially dispersion, essentially dispersion, essentially dispersion, essentially
roduct-related particulates free of particulates free of particulates free of particulates free of particulates
% RNA encapsulation
by Fluorescence (RiboGreen)
Purity .
by RP-HPLC -mm peak area

Product related impurities

Report % area impurity group 1

o i 1
by RPEPLC Report % area impurity group 2
Report % area impurity group 3
Mean particle size
by Dynamic light scattering
Polydispersity Report result
by Dynamic light scattering P
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ModernaTX, Inc.
3.2.P.8.3 Stability Data

Table 30: Freeze/ Thaw Cycling Data for mRNA-1273 Drug Product, Lot DHM-47518 (0.5 mg/mL)
Stored Between -60°C to -90°C and Thawed to 2°C to 8°C
Test Target Criteria Initial Cycle A Cycle B Cycle C
White to off-white dispersion. May White to off-white White to off-white ‘White to off-white ‘White to off-white
Appearance contain visible, white or translucent| dispersion, essentially dispersion, essentially dispersion, essentially dispersion, essentially
roduct-related particulates free of particulates free of particulates free of particulates free of particulates
% RNA encapsulation
by Fluorescence (RiboGreen)
Purity .
by RP-HPLC - main peak area

Product related impurities

Report % area impurity group 1

o, i 1
by RBALO Report % area impurity group 2
Report % area impurity group 3
Mean particle size
by Dynamic light scattering
Polydispersity Report result
by Dynamic light scattering P
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ModernaTX, Inc.
3.2.P.8.3 Stability Data

mRNA-1273

3.2.P.8.34 Clinical In-Use Compatibility Data for mRNA-1273 Drug Product
Table 31: Clinical In-Use Compatibility Data for mRNA-1273 Drug Product,
Lot 6006820001, 0.10 mg /mL, (Polycarbonate)
Unopened Multiple-Dose Vial
Acceptance Criteria T=8h T =24h
Test Initial*
Initial | T8h and T24n RT | sC RT 5°C
Appearance Report result White to off-white dispersion, essentially free of particulates
RNA content
by AEX-HPLC Initial is
Purity .
by RP-HPLC
Report %Area for each Impurity Group

Impurity Group 1
Product related i iti .
by R‘;&g&e mpurites Impurity Group 2

Impurity Group 3

Total impurities
In Vitro Translation
% RNA encapsulation
by Fluorescence (RiboGreen)
Mean particle size
by Dynamic light scattering
Polydispersity
by Dynamic light scattering Report result

Lipid content by UPLC-CAD

SM-102

Cholesterol

DSPC

PEG2000-DMG

Lipid impurities
by UPLC-CAD
(Report RRT and % Area)

% Differenice from
Initial is

pH

Osmolality

* Tnitial (T = 0) results were from samples drawn up into a polycarbonate syringe and immediately pooled in a sample collection vial.
The impact of syringe material is expected to be negligible in the short timeframe involved.

ND = not detected

N/A = not required per the stability protocol

RRT = relative retention time
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ModernaTX, Inc. mRNA-1273
3.2.P.8.3 Stability Data

Table 32: Clinical In-Use Compatibility Data for mRNA-1273 Drug Product,
Lot 6006820001, 0.10 mg /mL, (Polycarbonate)
Post 6 Hour Hold of Opened Multiple-Dose Vial

Acceptance Criteria T=8h T =24h
Test Initial*
Initial | T8h and T24h RT | s¢C RT 5°C
Appearance Report result White to off-white dispersion, essentially free of particulates
RNA content % Difference from
by AEX-HPLC Initial i
Purity .
by RP-HPLC main peak arca
Report Y o s sty Grovp

Impurity Group 1
Product related impurities .
by RP-HPLC Impurity Group 2

Impurity Group 3

Total impurities
In Vitro Translation ‘
% RNA encapsulation ‘
by Fluorescence (RiboGreen)
Mean particle size ‘
by Dynamic light scattering
Polydispersity
by Dynamic light scattering Report result

Lipid content by UPLC-CAD
SM-102
Cholesterol
DSPC
PEG2000-DMG

% Difference from

mitial i

Lipid impurities

by UPLC-CAD

(Report RRT and % Area)

pH N/A
Osmolality N/A

* Initial (T = 0) results were from samples drawn up into a polycarbonate syringe and immediately pooled in a sample collection vial.
The impact of syringe material is expected to be negligible in the short timeframe involved.

Values reported in bold, denote a value below acceptance criteria

ND ='not detected

N/A = not required per the stability protocol

RRT = relative retention time
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ModernaTX, Inc. mRNA-1273
3.2.P.8.3 Stability Data

Table 33: Clinical In-Use Compatibility Data for mRNA-1273 Drug Product,
Lot 6006820001, 0.10 mg /mL, (Polypropylene)
Post 6 Hour Hold of Opened Multiple-Dose Vial

Acceptance Criteria T=8h T =24h
Test Initial*
Initial | T8h and T24h RT 5°C RT 5°C
Appearance Report result White to off-white dispersion, essentially free of particulates
RNA content % Difference from
by AEX-HPLC Initial is|
Purity .
by RP-HPLC
Report %Area for each Impurity Group

Impurity Group 1
Product related impurities .
by RP-HPLC Impurity Group 2

Impurity Group 3

Total impurities
In Vitro Translation
% RNA encapsulation
by Fluorescence (RiboGreen)
Mean particle size
by Dynamic light scattering
Polydispersity
by Dynamic light scattering Report result

Lipid content by UPLC-CAD
SM-102

Cholesterol % Difference from
DSPC Initial i

PEG2000-DMG

Lipid impurities
by UPLC-CAD
(Report RRT and % Area)

pH
Osmolality

* Initial (T = 0) results were from samples drawn up into a polycarbonate syringe and immediately pooled in a sample collection vial.
The impact of syringe material is expected to be negligible in the short timeframe involved.

ND =not detected

N/A'= not required per the stability protocol

RRT = relative retention time
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ModernaTX, Inc. mRNA-1273
3.2.P.8.3 Stability Data

Table 34: Clinical In-Use Compatibility Data for mRNA-1273 Drug Product
Lot 6006920001, 0.5 mg /mL, (Polycarbonate)
Unopened Multiple-Dose Vial

Acceptance Criteria T=8h T =24h
Test Initial*
Initial | T8h and T24h RT | s¢C RT 5°C
Appearance Report result White to off-white dispersion, essentially free of particulates
RNA content % Difference from
by AEX-HPLC Initial is
Purity .
by RP-HPLC
Report %Area for each Impurity Group

Impurity Group 1
Product related impurities .
by RP-HPLC Impurity Group 2

Impurity Group 3

Total impurities
In Vitro Translation
% RNA encapsulation
by Fluorescence (RiboGreen)
Mean particle size
by Dynamic light scattering
Polydispersity
by Dynamic light scattering Report result

Lipid content by UPLC-CAD
SM-102

Cholesterol % Difference from
DSPC nitialis [

PEG2000-DMG

Lipid impurities
by UPLC-CAD
(Report RRT and % Area)

pH

Osmolality

* Initial (T = 0) results were from samples drawn up into a polycarbonate syringe and immediately pooled in a sample collection vial.
The impact of syringe'material’is expected to be negligible in the short timeframe involved.

ND = not detected

N/A = not required per‘the stability protocol

RRT = relative retention time
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3.2.P.8.3 Stability Data

mRNA-1273

Table 35: Clinical In-Use Compatibility Data for mRNA-1273 Drug Product,
Lot 6006920001, 0.5 mg /mL, (Polycarbonate)
Post 6 Hour Hold of Opened Multiple-Dose Vial
Acceptance Criteria T=8h T =24h
Test Initial*
Initial | T8h and T24h RT | sc RT 5°C
Appearance Report result White to off-white dispersion, essentially free of particulates
RNA content Difference from
by AEX-HPLC Initial is
Purity .
by RP-HPLC
Report %Area for each Impurity Group

Impurity Group 1
Product related impurities .
by RP-HPLC Impurity Group 2

Impurity Group 3

Total impurities
In Vitro Translation
% RNA encapsulation
by Fluorescence (RiboGreen)
Mean particle size
by Dynamic light scattering
Polydispersity
by Dynamic light scattering Report result

Lipid content by UPLC-CAD
SM-102
Cholesterol
DSPC
PEG2000-DMG

% Difference from|
Initial’i

Lipid impurities
by UPLC-CAD
(Report RRT and % Area)

pH
Osmolality

* Initial (T = 0) results were from samples drawn up into a polycarbonate syringe and immediately pooled in a sample collection vial.
The impact of syringe‘material’is expected to be negligible in the short timeframe involved.

ND = not detected
N/A = not required per the stability protocol
RRT = relative retention time
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ModernaTX, Inc. mRNA-1273
3.2.P.8.3 Stability Data

Table 36: Clinical In-Use Compatibility Data for mRNA-1273 Drug Product,
Lot 6006920001, 0.5 mg /mL, (Polypropylene)
Post 6 Hour Hold of Opened Multiple-Dose Vial

Acceptance Criteria T=8h T =24h
Test Initial*
Initial | T8hand T24h RT | s°C RT 5°C
Appearance Report result White to off-white dispersion, essentially free of particulates
RNA content Difference from
by AEX-HPLC Initial is
Purity .
by RP-HPLC
Report %Area for each Impurity Group

Impurity Group 1
Product related impurities .
by RP-HPLC Impurity Group 2

Impurity Group 3

Total impurities

In Vitro Translation
% RNA encapsulation
by Fluorescence (RiboGreen)
Mean particle size
by Dynamic light scattering
Polydispersity
by Dynamic light scattering Report result

Lipid content by UPLC-CAD
SM-102

Cholesterol % Difference from
DSPC Initial'is

PEG2000-DMG

Lipid impurities
by UPLC-CAD
(Report RRT and % Area)

pH
Osmolality

* Initial (T = 0) results were from samples drawn up into a polycarbonate syringe and immediately pooled in a sample collection vial.
The impact of syringematerial’is expected to be negligible in the short timeframe involved.

ND = not detected

N/A = not required perthe stability protocol

RRT = relative retention time
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ModernaTX, Inc.

mRNA-1273

3.2.P.8.3 Stability Data

Table 37:

Clinical In-Use Compatibility Data for mRNA-1273 Drug Product,
Lot 6007520007, 0.20 mg/mL, Slip-Tip (Polypropylene),
Post-7 Hour Hold of Opened Multiple-Dose Vial

Test

Acceptance Criteria T=4h T=8h T=12h
Initial*
Initil | T4h, T8h, T12h

Purity
by RP-HPLC

-na.in peak area

Report %Area for each Impurity Group

Impurity Group 1
Product related impurities .
by RP-HPLC Impurity Group 2
Impurity Group 3
Total impurities
In Vitro Relative Protein
. a Report Results
Expression
% RNA encapsulation
by Fluorescence (RiboGreen)
Mean particle size
by Dynamic light scattering
Polydispersity
by Dynamic light scattering

* Initial (T = 0) results refer to doses extracted after vials were removed from -70°C storage, allowed'to thaw for 1 hour at 25°C, punctured 4 times, and then held at
room temperature for another 7 hours

N/A = not required per the stability protocol

a) All relative protein expression absolute values originally reported were artificially low.due to an error on the reference material label for concentration, determined
after testing was performed. A cotrection factor of 1.60 was applied to this full dataset.
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ModernaTX, Inc. mRNA-1273
3.2.P.8.3 Stability Data

Table 38: Clinical In-Use Compatibility Data for mRNA-1273 Drug Product,
Lot 6007520007, 0.20 mg/mL, Luer-Lok (Polycarbonate),
Post-7 Hour Hold of Opened Multiple-Dose Vial

Acceptance Criteria T=4h T=8h T=12h
Initial*
Initil | T4h, T8h, T12h

Purity .
by RP-HPLC -mam peak area

Report %Area for each Impurity Group

Test

Impurity Group 1

Product related impurities .

by RP-HPLC Impurity Group 2
Impurity Group 3
Total impurities

In Vitro Relative Protein

. a Report Results

Expression

% RNA encapsulation

by Fluorescence (RiboGreen)

Mean particle size

by Dynamic light scattering

Polydispersity

by Dynamic light scattering

* Tnitial (T = 0) results refer to doses extracted after vials were removed from -70°C storage, allowed to thaw for 1 hour at 25°C, punctured 4 times, and then held at
room temperature for another 7 hours

N/A = not required per the stability protocol

a) All relative protein expression absolute values originally reported were artificially low due.to an(error on the reference material label for concentration, determined
after testing was performed. A correction factor of 1.60 was applied to this full dataset.

Confidential Page 42



ModernaTX, Inc. mRNA-1273
3.2.P.8.3 Stability Data

Table 39: Clinical In-Use Compatibility Data for mRNA-1273 Drug Product,
Lot 6007520007, 0.20 mg/mL, Slip-Tip (Polypropylene),
Post-7 Hour Hold of Opened Multiple-Dose Vial
Acceptance Criteria T=4h T=8h T=12h
Test Initial*
Initil | T4h, T8h, T12h
Puri . -
by RHPLC I -iv peaic acea o
Report %Area for each Impurity Group
Impurity Group 1
Product related impurities .
by RP-HPLC Impurity Group 2
Impurity Group 3
Total impurities
In Vitro Relative Protein
. a Report Results
Expression
% RNA encapsulation
by Fluorescence (RiboGreen)
Mean particle size
by Dynamic light scattering
Polydispersity
by Dynamic light scattering

* Tnitial (T = 0) results refer to doses extracted after vials were removed from -70°C storage, allowed to thaw for 1 hour at 25°C, punctured 4 times, and then held at
room temperature for another 7 hours
N/A = not required per the stability protocol
a) All relative protein expression absolute values originally reported were artificially low due.to an(error on the reference material label for
concentration, determined after testing was performed. A correction factor of 1.60 was applied to-this full dataset.
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