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2.3.S.2 Manufacture  

2.3.S.2.1 Manufacturer(s)  

Each manufacturer, including contractors, and each proposed production site or facility involved 
in the manufacturing process are described in Table 3 and Table 6. 

Table 3:  Manufacturers of mRNA-1273 LNP  
Manufacturer Address Responsibility 
Lonza AG Lonzastrasse 

3930 Visp 
Switzerland 

Manufacture of mRNA-1273 LNP (100 g Scale) 
Quality control testing (excluding identity testing and In 
Vitro Translation testing) 

Laboratorios Farmacéuticos 
ROVI, S.A. 

Avda. de la Ilustración 
110 - Parque Tecnológico de 
Ciencias de la Salud 
18016 Granada 
Spain 

Manufacture of mRNA-1273 LNP (200 g Scale) 
Quality control testing (except identity testing and In 
Vitro Translation testing) 

Rovi Pharma 
Industrial 
Services, S.A. 

Via Complutense, 140 
Alcala de Henares 
28805 Madrid 
Spain 

Quality control testing for identity 

Microsynth AB Schützenstrasse 15 
9436 Balgach 
Switzerland 

Quality Control testing for identity of mRNA-1273 LNP 

Eurofins BioPharma Clogherane, Dungarven 
Co. Waterford 
Ireland 

Quality control testing 

Moderna Biotech Spain S.L. C/ Julián Camarillo n°31 
28037 Madrid 
Spain 

Release and stability testing (all methods excluding 
Bioburden) 

ModernaTX, Inc. One Moderna Way 
Norwood, MA, 02062 
USA 

Manufacturer of mRNA-1273 LNP 
(15 g, 100 g and 200 g Scale) 
Lot release of mRNA-1273 LNP 
Storage of mRNA-1273 LNP 

ModernaTX, Inc. One Moderna Way 
Norwood, MA, 02062 
USA 

Release, stability, in-process testing mRNA-1273 LNP 
(excluding bacterial endotoxin testing as well as 
bioburden testing for mRNA-1273 LNP manufactured 
at Lonza) ModernaTX, Inc. 

(Quality Control Laboratory Annex) 
210 Rustcraft Road 
Dedham, MA, 02026 
USA 

Lonza Biologics, Inc. 101 International Drive 
Portsmouth, NH, 03801 
USA 

Manufacture of mRNA-1273 LNP (200 g Scale) 
Release testing (bioburden testing of mRNA-1273 LNP 
manufactured at site) 
Storage mRNA-1273 LNP 

Associates of Cape Cod, Inc 124 Bernard St. Jean Drive 
East Falmouth, MA 02536 
USA 

Release and stability testing of mRNA-1273 LNP 
(Bacterial endotoxin) 

Table 4: Manufacturers of mRNA-1273-LNP - B 

Facility Address Responsibility 
Lonza AG Lonzastrasse 

3930 Visp 
Switzerland 

• Manufacture of mRNA-1273 LNP - B (200 g
Scale)

• Quality control testing (excluding identity testing
and In Vitro Translation testing)

Microsynth AG Schützenstrasse 15 
9436 Balgach 
Switzerland 

• Quality control testing for identity
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Facility Address Responsibility 
Eurofins BioPharma Clogherane, Dungarven 

Co. Waterford 
Ireland 

• Quality control testing  

Laboratorios 
Farmacéuticos 
ROVI, S.A. 

Avda. de la Ilustración 
110 - Parque Tecnológico 
de Ciencias de la Salud 
18016 Granada 
Spain 

• Manufacture of mRNA-1273 LNP - B (200 g 
Scale) 

• Quality control testing (except identity testing 
and In Vitro Translation testing) 

Rovi Pharma 
Industrial 
Services, S.A. 

Via Complutense, 140 
Alcala de Henares 
28805 Madrid 
Spain 

• Quality control testing for identity a d In Vitro 
translation testing 

Moderna Biotech Spain S.L. C/ Julián Camarillo n°31 
28037 Madrid 
Spain 

• Release and stability testing (all methods 
excluding Bioburden) 

 

Table 5: List of Testing Exceptions  

Facility Address • Responsibility 
Associates of Cape Cod, Inc. 124 Bernard E. St. Jean Drive 

East Falmouth, MA 02536 
USA 

• Bacterial endotoxin testing 

 
Table 6:  US Facilities and Responsibilities for Manufacture and Testing of the mRNA 1273 

LNP – B  
Facility Address Responsibility 

ModernaTX, Inc. One Moderna Way 
Norwood, MA 02062 
USA 

• Manufacture of mRNA-1273 LNP-B (200g 
Scale) 

• Quality control testing (excluding bacterial 
endotoxin testing) 

• Storage 
ModernaTX, Inc. (Quality 
Control Laboratory Annex) 

210 Rustcraft Road 
Dedham, MA 02026 
USA 

• Quality control testing (excluding bacterial 
endotoxin and In Vitro Translation Testing) 

Associates of Cape Cod, Inc. 124 Bernard E. St. Jean Drive 
East Falmouth, MA 02536 
USA 

• Bacterial endotoxin testing 

 
2.3.S.2.2 Description of Manufacturing Process and Process Controls  

Flow Diagram 
The manufacturing process scheme and a flow diagram of the manufacturing process is provided 
in Figure 1. 
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2D 10 L Bag assemblies. The inlet tubing to the  bag is sealed utilizing a non-product 
contact  device by , while the inlet tubing to the  bag is sealed 
utilizing an aseptic  disconnect by . The mRNA-1273 LNP (-B) is stored at  

 before further processing. 
The  storage bag is manufactured from high-purity fluoropolymer film. The bags are 
equipped with two or more fluoropolymer ports with silicone tubing. Bag assembly is performed 
in an ISO Class 5 certified cleanroom by trained operators. The single-use systems are individually 
packaged prior to being gamma-irradiated at a minimum exposure of 25 kGy, capable of ensuring 
a sterility assurance level of 10-6. Liquid particle count levels are certified in compliance with 
USP <788> and Ph.Eur. 2.9.19. 
The results of USP <87> (in vitro Biological Reactivity) and USP <88> (in vivo Biological 
Reactivity) and ISO 10993-4 (Hemolysis) testing conducted by the manufacturer indicates that the 
primary container materials of construction are non-cytotoxic. The  storage bag meets 
the USP Class VI and 21 CFR 177.1550 requirements. The LNP storage bag is determined to be 
non-pyrogenic at a level of  (based on 40 mL rinse) per USP <85> and Ph.Eur. 
2.6.14. 
Each incoming lot is received with a Certificate of Processing, which documents completion of 
the gamma irradiation cycle. The storage system is rated at an operating range of , 
which accommodates the mRNA-1273 LNP (-B) manufacturing process parameters. The 
manufacturer has assigned a post-sterilization shelf life of two years based on real-time and 
accelerated aging studies conducted per ASTM F1980. 
The  storage bag is manufactured from Ultra Low Density Polyethylene film. The bags 
are equipped with two or more High Density Polyethylene ports with platinum cured silicone 
tubing. Bag assembly is performed in an ISO Class 7 certified cleanroom by trained operators. The 
single-use systems are individually packaged prior to being gamma-irradiated at a minimum 
exposure of 27.5 kGy, capable of ensuring a sterility assurance per (ANSI/AAMI/) ISO 11137-2 
and ISO/TS 13004. Liquid particle count levels are certified in compliance with USP <788>.  
The results of USP <87> (in vitro Biological Reactivity) and USP <88> (in vivo Biological 
Reactivity) conducted by the manufacturer indicates that the primary container materials of 
construction are non-cytotoxic.   
The  storage bag meets the USP Class VI and 21 CFR 177 requirements. The LNP 
storage bag is determined to be non-pyrogenic at a level of ≤ 0.25 EU/mL per USP <85>.   
Each incoming lot is received with a Certificate of Processing, which documents completion of 
the gamma irradiation cycle. The storage system is rated at an operating range of , 
which accommodates the mRNA-1273 LNP (-B) manufacturing process parameters. The 
manufacturer has assigned a post-sterilization shelf life of two years based on real-time and 
accelerated aging studies. 
There are no functional secondary packaging components. 
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Table 15: mRNA-1273 Lipid Nanoparticle Stability Program Lots 

Lot Purpose Date of Manufacture Manufacturing Site Conditions 
Temperature Duration 

mRNA-1273 LNP lots 
AMPDP-200022 
(sublot DHM-47432) Development 01 Apr 2020 ModernaTX 

(Norwood, MA) 
-60 to -90°C 24 mo 

5006820002 Clinical 15 May 2020 ModernaTX 
(Norwood, MA) 

-60 to -90°C 36 mo 
5 ± 3°C 2 mo 

5006820005 PPQ 02 Jul 2020 ModernaTX 
(Norwood, MA) 

-60 to -90°C 36 mo 
5 ± 3°C 2 mo 

5006820006 PPQ 11 Jul 2020 ModernaTX 
(Norwood, MA) 

-60 to -90°C 36 mo 
5 ± 3°C 2 mo 

5007520002 PPQ 06 Nov 2020 ModernaTX 
(Norwood, MA) 

-60 to -90°C 36 mo 

5007520003 PPQ 11 Nov 2020 ModernaTX 
(Norwood, MA) 

-60 to -90°C 36 mo 

5007520004 PPQ 13 Nov 2020 ModernaTX 
(Norwood, MA) 

-60 to -90°C 36 mo 

5007520009 PPQ 20 Nov 2020 ModernaTX 
(Norwood, MA) 

-60 to -90°C 36 mo 

5007520013 PPQ 27 Nov 2020 ModernaTX 
(Norwood, MA) 

-60 to -90°C 36 mo 
5 ± 3°C 2 mo 

5007521502 PPQ 05 Jan 2021 Lonza 
(Portsmouth, NH) 

-60 to -90°C 36 mo 

5008921002 PPQ 28 Aug 2021 ModernaTX 
(Norwood, MA) 

5 ± 3°C 24 mo 
-60 to -90°C 2 mo 

5007320009 
(3000) GMP 22Nov2020 Lonza, Visp 

Switzerland 
-60 to -90°C 24 mo 

5 ± 3°C 6 mo 

3001 PPQ 11 Dec 2020 Lonza, Visp 
Switzerland 

-60 to -90°C 24 mo 
5 ± 3°C 6 mo 

3002 PPQ 26 Dec 2020 Lonza, Visp 
Switzerland 

-60 to -90°C 24 mo 
5 ± 3°C 6 mo 

3003 PPQ 31 Dec 2020 Lonza, Visp 
Switzerland 

-60 to -90°C 24 mo 
5 ± 3°C 6 mo 

3028 PPQ 11 May 2021 Lonza, Visp 
Switzerland 

-60 to -90°C 24 mo 
5 ± 3°C 6 mo 

43001 PPQ 12 Fev 2021 Lonza, Visp 
Switzerland 

-60 to -90°C 24 mo 
5 ± 3°C 6 mo 

43002 PPQ 19 Feb 2021 Lonza, Visp 
Switzerland 

-60 to -90°C 24 mo 
5 ± 3°C 6 mo 

43003 PPQ 24 Feb 2021 -60 to -90°C 24 mo 
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Lot Purpose Date of Manufacture Manufacturing Site Conditions 
Temperature Duration 

Lonza, Visp 
Switzerland 5 ± 3°C 6 mo 

43004 PPQ 28 Feb 2021 Lonza, Visp 
Switzerland 

-60 to -90°C 24 mo 
5 ± 3°C 6 mo 

43005 PPQ 07 Mar 2021 Lonza, Visp 
Switzerland 

-60 to -90°C 24 mo 
5 ± 3°C 6 mo 

43006 PPQ 16 Mar 2021 Lonza, Visp 
Switzerland 

-60 to -90°C 24 mo 
5 ± 3°C 6 mo 

53001 PPQ 03 Mar 2021 Lonza, Visp 
Switzerland 

-60 to -90°C 24 mo 
5 ± 3°C 6 mo 

53003 PPQ 16 Mar 2021 Lonza, Visp 
Switzerland 

-60 to -90°C 24 mo 
5 ± 3°C 6 mo 

63001 PPQ 27 Apr 2021 Lonza, Visp 
Switzerland 

-60 to -90°C 24 mo 
5 ± 3°C 6 mo 

63005 PPQ 16 May 2021 Lonza, Visp 
Switzerland 

-60 to -90°C 24 mo 
5 ± 3°C 6 mo 

63021 PPQ 29 Jul 2021 Lonza, Visp 
Switzerland 

-60 to -90°C 24 mo 
5 ± 3°C 6 mo 

1136900121 PPQ 14 Nov 2021 Rovi, Granada 
Spain 

-60 to -90°C 36 mo 
5 ± 3°C 3 mo 

1136900221 PPQ 19 Nov 2021 Rovi, Granada 
Spain 

-60 to -90°C 36 mo 
5 ± 3°C 3 mo 

1136900321 PPQ 25 Nov 2021 Rovi, Granada 
Spain 

-60 to -90°C 36 mo 
5 ± 3°C 3 mo 

mRNA-1273 LNP-B lots 

5009221001 PPQ 07 Oct 2021 ModernaTX 
(Norwood, MA) 

-60 to -90°C 24 mo 
5 ± 3°C 2 mo 

5010421001 PPQ 27 Nov2021 Lonza, Visp 
Switzerland 

-60 to -90°C 24 mo 
5 ± 3°C 6 mo 

5010421002 PPQ 29 Nov 2021 Lonza, Visp 
Switzerland 

-60 to -90°C 24 mo 
5 ± 3°C 6 mo 

5010421003 PPQ 29 Nov 2021 Lonza, Visp 
Switzerland 

-60 to -90°C 24 mo 
5 ± 3°C 6 mo 

5010821001 PPQ 15-Dec-2021 Rovi, Granada 
Spain 

-60 to -90°C 36 mo 
5 ± 3°C 3 mo 

5010822001 PPQ 19-Dec-2021 Rovi, Granada 
Spain 

-60 to -90°C 36 mo 
5 ± 3°C 3 mo 

5010822003 PPQ 17-Jan-2022 Rovi, Granada 
Spain 

-60 to -90°C 36 mo 
5 ± 3°C 3 mo 

116001 PPQ 27-Apr-2022 Lonza, Visp 
Switzerland 

-60 to -90°C 24 mo 
5 ± 3°C 3 mo 
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Stability Protocols 
Stability protocols for mRNA-1273 LNP lots are described in Table 16 to Table 20. Stability 
protocols for mRNA-1273 LNP-B lots are described in Table 22 to Table 24. 

Table 16:  Stability Protocol for Development mRNA-1273 LNP Lot AMPDP-200022  

Condition(a) 
Time Interval (Months) 

0 1 3 4 6 9 12 24 
-60°C to -90°C X ,Y, Z, XY XY XYC XY XY XY XY 

a) Container is a 50 mL  Bag  
X = Appearance, Filtered mean particle size, Polydispersity 
Y = Encapsulation, RNA Purity, RNA content, Lipid content, Lipid purity 
Z = pH, Osmolality, Bacterial Endotoxins, Residual Solvent (Ethanol) 
C = pH 
 

Table 17: Stability Protocol for Clinical GMP mRNA-1273 LNP  

Condition(a) 
Time Interval (Months) 

0 1 2 3 6 9 12 18 24 30 36 
-60 to -90°C 

A, B, C 
A A A A A AB A AB A AB 

5°C ± 3°C A A N/A N/A N/A N/A N/A N/A N/A N/A 

a) Container is a 50 mL  Bag  
A = Appearance, pH, RNA content, %RNA encapsulation, %Purity and %Impurities, %Lipid content and lipid impurities, mean particle size and 
polydispersity 
B = Bacterial endotoxin 
C = Bioburden, lipid identification, lipid identity, osmolality, residual solvent: Ethanol 
N/A = Not tested per the stability protocol 

Table 18: Stability Protocol for GMP mRNA-1273 LNP  

Condition(a) 
Time Interval (Months) 

0 1 2 3 6 9 12 18 24 36 
-60 to -90°C 

ABC 
A A A A A AB A AB AB 

5°C ± 3°C A A N/A N/A N/A N/A N/A N/A N/A 

a) Container is a  Bag at ambient relative humidity 
A = Appearance, pH, filter mean particle size and polydispersity, RNA content, %RNA encapsulation, %Purity and %Impurities, %Lipid content 
and lipid impurities, 
B = Bacterial endotoxin 
C = Bioburden, lipid identification, identity, osmolality 
N/A = Not tested per the stability protocol 
Table 19:  Stability Protocol for GMP mRNA-1273 LNP Lot 5008921002 

Condition(a) 
Time Interval (Months) 

0 1 2 3 6 12 24 
-60 to -90°C 

ABC 
N/A N/A A A ABC ABC 

5°C ± 3°C A ABC N/A N/A N/A N/A 

a) Container is a Bag at ambient relative humidity 
A = Appearance, pH, filter mean particle size and polydispersity, %RNA encapsulation, %Purity and %Impurities,  
B = %Lipid content and lipid impurities, RNA content  
C = Bacterial endotoxin 
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Table 20: Stability Protocol for GMP mRNA-1273 LNP Manufactured at Lonza AG 
(Visp, Switzerland)  

Condition(a) 
Time Interval (Months) 

0 1 2 3 6 9 12 18 24 
-60 to -90°C 

ABCD 
A A A A A AB A ABD 

5°C ± 3°C A A A A N/A N/A N/A N/A 

a) Container is an  Bag at ambient relative humidity 
A = Appearance, pH, filter mean particle size and polydispersity, RNA content, %RNA encapsulation, %Purity and %Impurities, %Lipid content 
and lipid impurities 
B = Bacterial endotoxin 
C = Lipid identification, identity, osmolality 
D = Bioburden 
N/A = Not tested per the stability protocol 
 
Table 21: Stability Protocol for GMP mRNA-1273 LNP Manufactured at Rovi (Granada, 

Spain)  

Condition(a) 
Time Interval (Months) 

0 1 2 3 6 9 12 18 24 36 
-60 to -90°C 

ABCD 
A A A A A AB A ABC AB 

5°C ± 3°C A A A N/A N/A N/A N/A N/A N/A 

a) Container is a  Bag at ambient relative humidity 
A = Appearance, pH, %Purity and %Impurities, particle size, polydispersity, Total RNA concentration, %RNA encapsulation, %Lipid identity, 
content and lipid impurities 
B = Bacterial endotoxins 
C = Bioburden  
D = Identity, osmolality 
N/A = Not tested per the stability protocol 
 
Table 22: Stability Protocol for GMP mRNA-1273 LNP – B Manufactured at 

ModernaTX, Inc. (Norwood, USA)  

Condition(a) 
Time Interval (Months) 

0 1 2 3 6 12 24 36 
-60 to -90°C 

AB 
A N/A A A AB AB AB 

5°C ± 3°C A AB N/A N/A N/A N/A N/A 

a) Container is an  Bag at ambient relative humidity 
A = Appearance, pH, filter mean particle size and polydispersity, %RNA encapsulation, %Purity and %Impurities 
B = RNA Concentration, Lipid content and lipid impurities, Bacterial endotoxin 
N/A = Not tested per the stability protocol 
 
Table 23: Stability Protocol for GMP mRNA-1273 LNP – B Manufactured at Lonza AG 

(Visp, Switzerland)  

Condition(a) 
Time Interval (Months) 

0 1 2 3 6 9 12 18 24 
-60 to -90°C 

ABCD 
A A A A A AB A ABD 

5°C ± 3°C A A A A N/A N/A N/A N/A 

a) Container is an  Bag at ambient relative humidity 
A = Appearance, pH, filter mean particle size and polydispersity, RNA content, %RNA encapsulation, %Purity and %Impurities, %Lipid content 
and lipid impurities 
B = Bacterial endotoxin 
C =Identity, osmolality 
D = Bioburden 
N/A = Not tested per the stability protocol 

Document Number: VV-QUAL-010955 eDMS Version: 4.0

CCI

CCI

CCI

CCI

em
a.e

uro
pa

.eu
 

This
 do

cu
men

t c
an

no
t b

e u
se

d t
o s

up
po

rt a
ny

 m
ark

eti
ng

 au
tho

ris
ati

on
 ap

pli
ca

tio
n a

nd
 an

y e
xte

ns
ion

s o
r v

ari
ati

on
s t

he
reo

f 

Data
 up

 to
 da

te 
as

 of
 12

 Ju
ne

 20
25

 



em
a.e

uro
pa

.eu
 

This
 do

cu
men

t c
an

no
t b

e u
se

d t
o s

up
po

rt a
ny

 m
ark

eti
ng

 au
tho

ris
ati

on
 ap

pli
ca

tio
n a

nd
 an

y e
xte

ns
ion

s o
r v

ari
ati

on
s t

he
reo

f 

Data
 up

 to
 da

te 
as

 of
 12

 Ju
ne

 20
25

 




