
BNT162b2
3.2.P.3.3. Description of Manufacturing Process and Process Controls
LNP Production and Bulk Drug Product Formulation – Bivalent – [BNT Marburg]

CONFIDENTIAL
Page 1

TABLE OF CONTENTS

LIST OF TABLES.....................................................................................................................2

LIST OF FIGURES ...................................................................................................................2

3.2.P.3.3. LIPID NANOPARTICLE (LNP) PRODUCTION AND BULK DRUG
PRODUCT FORMULATION – BIVALENT – [BNT MARBURG] ..................................3

3.2.P.3.3.1. Flow Diagram ...............................................................................................3

3.2.P.3.3.2. LNP Production and Bulk Drug Product Formulation Process 
Descriptions.................................................................................................................8

3.2.P.3.3.2.1. Drug Substance Thaw.......................................................................8

3.2.P.3.3.2.2. Pooling, Dilution, and Mixing of Drug Substances .........................8

3.2.P.3.3.2.3. Preparation of Buffers, Organic Phase and Sucrose Solution ..........9

3.2.P.3.3.2.3.1. Preparation of .................9

3.2.P.3.3.2.3.2. Preparation of ...................10

3.2.P.3.3.2.3.3. Preparation of the Lipid Organic Phase ........................11

3.2.P.3.3.2.3.4. Preparation of  
.............................................................................................12

3.2.P.3.3.2.4. Lipid Nanoparticle (LNP) Formation and Stabilization.................12

3.2.P.3.3.2.5. Buffer Exchange, Concentration and Filtration..............................13

3.2.P.3.3.2.5.1. Buffer Exchange and Concentration .............................13

3.2.P.3.3.2.5.2. Filtration........................................................................14

3.2.P.3.3.2.6. Concentration Adjustment and Addition of Cryoprotectant ..........14

3.2.P.3.3.2.6.1. Bulk Drug Product ...................................14

3.2.P.3.3.2.6.2. Drug Product Intermediate ......................15

3.2.P.3.3.2.7. Transport.........................................................................................16

3.2.P.3.3.2.7.1. Bulk Drug Product ...................................16

3.2.P.3.3.2.7.2. Drug Product Intermediate ......................16

3.2.P.3.3.2.8. Hold Times .....................................................................................16

09
01

77
e1

a1
c1

a1
b5

\A
pp

ro
ve

d\
A

pp
ro

ve
d 

O
n:

 0
1-

O
ct

-2
02

4 
18

:2
6 

(G
M

T
)

4.2 1st ind

4.2 1st ind

4.2 1st ind

4.2 1st ind

4.2 1st ind

4.2 1st ind

4.2 1st ind



BNT162b2
3.2.P.3.3. Description of Manufacturing Process and Process Controls
LNP Production and Bulk Drug Product Formulation – Bivalent – [BNT Marburg]

CONFIDENTIAL
Page 2

LIST OF TABLES

Table 3.2.P.3.3-1. Process Parameters for Controlled Drug Substance Thaw .......................8

Table 3.2.P.3.3-2. Process Parameters for Controlled Room Temperature Drug 
Substance Thaw ........................................................................................8

Table 3.2.P.3.3-3. Process Parameters for Dilution of Drug Substances ...............................9

Table 3.2.P.3.3-4. Batch Formula for .........................10

Table 3.2.P.3.3-5. IPT-C Test for ........................................10

Table 3.2.P.3.3-6. Batch Formula for .......................................10

Table 3.2.P.3.3-7. IPT-C Test for .............................................10

Table 3.2.P.3.3-8. Batch Formula for Lipid Organic Phase .................................................11

Table 3.2.P.3.3-9. Process Parameters for Preparation of Lipid Organic Phase ..................11

Table 3.2.P.3.3-10. Batch Formula for .......................12

Table 3.2.P.3.3-11. IPT-C Tests for ............................12

Table 3.2.P.3.3-12. Process Parameters for Formation and Stabilization of LNPs................13

Table 3.2.P.3.3-13. Filter Properties for Buffer Exchange and Concentration ......................13

Table 3.2.P.3.3-14. Process Parameters for Buffer Exchange and Concentration .................14

Table 3.2.P.3.3-15. Process Parameters for Concentration Adjustment and Addition of 
Cryoprotectant.........................................................................................15

Table 3.2.P.3.3-16. Process Parameters for Concentration Adjustment to  
..............................................................15

Table 3.2.P.3.3-17. Process Parameters for Transport of Bulk Drug Product........................16

Table 3.2.P.3.3-18. Process Parameters for Storage and Transport of DPI ......16

Table 3.2.P.3.3-19. LNP Production and Bulk Drug Product Formulation Process Hold 
Times.......................................................................................................17

LIST OF FIGURES

Figure 3.2.P.3.3-1. Flow Diagram of the Bivalent Drug Product Manufacturing 
Process and Process Controls....................................................................4

09
01

77
e1

a1
c1

a1
b5

\A
pp

ro
ve

d\
A

pp
ro

ve
d 

O
n:

 0
1-

O
ct

-2
02

4 
18

:2
6 

(G
M

T
)

4.2 1st ind

4.2 1st ind

4.2 1st ind

4.2 1st ind

4.2 1st ind

4.2 1st ind

4.2 1st ind

4.2 1st ind



BNT162b2
3.2.P.3.3. Description of Manufacturing Process and Process Controls
LNP Production and Bulk Drug Product Formulation – Bivalent – [BNT Marburg]

CONFIDENTIAL
Page 3

3.2.P.3.3. LIPID NANOPARTICLE (LNP) PRODUCTION AND BULK DRUG 
PRODUCT FORMULATION – BIVALENT – [BNT MARBURG]

3.2.P.3.3.1. Flow Diagram

The process flow diagram for the BNT162b2 Bivalent LNP production and bulk drug 
product formulation manufacturing process is presented in Figure 3.2.P.3.3-1.
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Table 3.2.P.3.3-4. Batch Formula for  Citrate Buffer, 

Component Grade Unit Formula per 1 kg (g)
Citric acid monohydrate USP, Ph. Eur., JP  
Sodium citrate dihydrate USP, Ph. Eur., JP
Water for Injection USP, Ph. Eur.
Sodium hydroxide Ph. Eur.

Abbreviations: 

The citrate buffer is mixed until homogeneous. The pH of the buffer is measured and 
adjusted , as necessary. The in-process test for control 
(IPT-C) for preparation of citrate buffer is summarized in Table 3.2.P.3.3-5. The citrate 
buffer is filtered  prior to use.

Table 3.2.P.3.3-5. IPT-C Test for  Citrate Buffer, 

In-process Testa Acceptance Criteria

a. For internally manufactured buffer. Tests and acceptance criteria for external buffer see Section 3.2.P.3.4 
Controls of Critical Steps and Intermediates - In-Process Monitoring and Control – LNP Production and 
Bulk Drug Product Formulation – Bivalent [BNT Marburg].

3.2.P.3.3.2.3.2. Preparation of  Tris Buffer,

 Tris buffer, are compounded or purchased ready to use according to the batch 
formula shown in Table 3.2.P.3.3-6.

Table 3.2.P.3.3-6. Batch Formula for Tris Buffer, 

Component Grade Unit Formula (g/kg) for  
 Tris Buffer

Tromethamine USP, Ph. Eur. 
Tris Hydrochloride In-house specification
Water for Injection USP, Ph. Eur.

The Tris buffer, is mixed until homogeneous and measured for pH. The 
IPT--C test for preparation of the Tris buffer is summarized in Table 3.2.P.3.3-7. 

Table 3.2.P.3.3-7. IPT-C Test for  Tris Buffer, 

In-process Testa Acceptance Criteria

a. For internally manufactured buffer. Tests and acceptance criteria for external buffer see Section 3.2.P.3.4 
Controls of Critical Steps and IntermediatesIn-Process Monitoring and Control – LNP Production and 
Bulk Drug Product Formulation – Bivalent [BNT Marburg].
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