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

3.2.P.3.3.1. Flow Diagram

The process flow diagram for the BNT162b2 LNP production and Tris/Sucrose bulk drug 
product formulation manufacturing process is presented in Figure 3.2.P.3.3-1.
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Figure 3.2.P.3.3-1. Flow Diagram of the BNT162b2 Tris/Sucrose Drug Product Manufacturing Process and Process 
Controls

Process Inputs Process Step In-Process Controls

BNT162b2 Drug Substance

1 Drug Substance Thaw
Thawing of drug substance or direct use of drug substance after 

storage at 2 - 8°C

Process Parameters

2 Water For Injection (WFI) Dilution of Drug Substance
Dilution with WFI and mixing of thawed

drug substance

Process Parameters

                     

3 ALC-0315
ALC-0159
DSPC
Cholesterol
Ethanol

Preparation of Organic Phase
Dissolution of lipids in ethanol

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

Drug substance is stored according to the conditions supported in Section 3.2.S.7.1 Stability 
Summary and Conclusions.

3.2.P.3.3.2.1. Drug Substance Thaw

Frozen drug substance in ethylene vinyl acetate (EVA) bags may be thawed using controlled 
thaw equipment which consists of an automated freeze/thaw unit, agitation platform, and a 
validated thaw recipe.  The EVA bags are placed between heat-transfer plates of the 
freeze/thaw unit.  Once thawing is complete, the program ramps the heat transfer fluid (HTF)
supply temperature down to a setpoint of 5 °C, at which time the thawed drug substance hold 
time begins.  The controlled thaw equipment remains at a 5 °C setpoint until the EVA bags 
are removed.  The process parameters for controlled thaw of drug substance are summarized 
in Table 3.2.P.3.3-1.

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

Process Parameter Acceptable Range

Frozen drug substance EVA bags may also be thawed at controlled room temperature 
between 15‑25 °C. The bags are placed in a controlled temperature room and allowed to 
thaw. The process parameters for controlled room temperature thaw of drug substance are
summarized in Table 3.2.P.3.3-2. 

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

Process Parameter Acceptable Range 

Alternatively, the drug substance bags manufactured at the Marburg site are directly used 
after storage at 2 - 8°C.

3.2.P.3.3.2.2. Dilution of Drug Substance

Thawed drug substance is transferred from EVA bags to a manufacturing vessel. Two to
twenty-four drug substance containers from up to seven drug substance batches from a single 
drug substance supplier may be pooled to achieve the target drug product batch size.  
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