
BNT162b2
3.2.S.2.6 Manufacturing Process Development
Development History and Comparability Assessment [Biomay Plasmid]

CONFIDENTIAL
Page 1

TABLE OF CONTENTS

TABLE OF CONTENTS...........................................................................................................1

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

3.2.S.2.6. COMPARABILITY ASSESSMENT [BIOMAY PLASMID] .................................3

3.2.S.2.6.1. Biomay Plasmid and Linear DNA Template Production..............................3

3.2.S.2.6.1.1. Introduction - Plasmid and Linear DNA Template Production........3

3.2.S.2.6.1.2. Cell Bank Comparison .....................................................................3

3.2.S.2.6.1.3. Comparison of the manufacturing process .......................................4

3.2.S.2.6.1.4. Comparison of quality attributes ......................................................9

3.2.S.2.6.2. Biomay Linear DNA Template Performance in Drug Substance 
Process .......................................................................................................................10

3.2.S.2.6.2.1. Introduction - Linear DNA Template Performance .......................10

3.2.S.2.6.2.2. Study Design ..................................................................................10

3.2.S.2.6.2.3. Biomay Linear DNA Template Qualification Results ...................10

3.2.S.2.6.3. Conclusion ..................................................................................................11

09
01

77
e1

9b
99

ea
3d

\A
pp

ro
ve

d\
A

pp
ro

ve
d 

O
n:

 2
0-

O
ct

-2
02

2 
10

:2
2 

(G
M

T
)



BNT162b2
3.2.S.2.6 Manufacturing Process Development
Development History and Comparability Assessment [Biomay Plasmid]

CONFIDENTIAL
Page 2

LIST OF TABLES

Table 3.2.S.2.6-1. Release Tests for Plasmid MCBs ...............................................................4

Table 3.2.S.2.6-2. Process Comparison for Linear DNA Template.........................................5

Table 3.2.S.2.6-3. Raw Materials Used in the Manufacture of Linear DNA Template...........7

Table 3.2.S.2.6-4. Comparison of Linear DNA Template Specifications................................9

Table 3.2.S.2.6-5. Summary of Biomay Linear DNA Template Performance in the DS 
Process ......................................................................................................11

09
01

77
e1

9b
99

ea
3d

\A
pp

ro
ve

d\
A

pp
ro

ve
d 

O
n:

 2
0-

O
ct

-2
02

2 
10

:2
2 

(G
M

T
)







BNT162b2
3.2.S.2.6 Manufacturing Process Development
Development History and Comparability Assessment [Biomay Plasmid]

CONFIDENTIAL
Page 5

It is considered that this leads to a comparable process and product and no impact on the 
quality and purity of the plasmid manufactured at Biomay is expected. 

Table 3.2.S.2.6-2. Process Comparison for Linear DNA Template

Process Step Process Description
Pfizer Biomay

Shake Flask

Production Fermenter

Harvest

Lysis and Depth 
Filtration

Ultrafiltration/ 
Diafiltration 1

Anion Exchange 
Chromatography
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Table 3.2.S.2.6-2. Process Comparison for Linear DNA Template

Process Step Process Description
Pfizer Biomay

Chromatography II 
(Hydrophobic 
Interaction 
Chromatography / 
HIC)

Ultrafiltration/ 
Diafiltration 2

Filtration

Linearization

Chromatography III 
(Cation Exchange 
Chromatography)

Ultrafiltration/ 
Diafiltration 3
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Table 3.2.S.2.6-2. Process Comparison for Linear DNA Template

Process Step Process Description
Pfizer Biomay

Filtration

Abbreviations: UFDF = ultrafiltration / diafiltration; HEPES = 2-(4-(2-Hydroxyethyl)-1-piperazinyl)-ethane 
sulfonic acid

The materials used by both manufacturers of the plasmid are provided in Table 3.2.S.2.6-3. 
The quality standards used are similar; both manufacturers use Ph. Eur. grade material 
wherever available. 

Table 3.2.S.2.6-3. Raw Materials Used in the Manufacture of Linear DNA 
Template

Raw Material Grade

Pfizer Biomay

Acetic Acid Glacial

Agar

Ammonium Hydroxide (28-30%)

Ammonium hydroxide solution (25 %)

Ammonium Sulfate

Benzyl Alcohol

Biotin

Boric Acid

Calcium Chloride Dihydrate

Calcium Pantothenate

Citric Acid

Cobalt Chloride Hexahydrate

Copper (II) Chloride Dihydrate

Cyanocobalamin

D-glucose anhydrous

Dextrose, Anhydrous

DL-Dithiothreitol (DTT)

Edetate Disodium Dihydrate (EDTA)

Ferrous Sulfate Heptahydrate

Folic Acid

Glycerol 85 or 87 %

HEPES 

HEPES Sodium Salt 
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Table 3.2.S.2.6-3. Raw Materials Used in the Manufacture of Linear DNA 
Template

Raw Material Grade

Pfizer Biomay

Hydrochloric Acid

Kanamycin Sulfate

L-Isoleucine

L-Leucine

L-Valine

Magnesium Acetate Tetrahydrate 

Magnesium Sulfate Heptahydrate

Manganese (II) Chloride Tetrahydrate

Niacinamide

P(4) - Aminobenzoic Acid

Peptone from soy meal (papanic 
digestion)

Phosphoric acid (85 %)

Poly(propylene glycol) PPG2000 
(antifoam)

Potassium Acetate

Potassium Phosphate Dibasic

Potassium Phosphate Monobasic

Pyridoxine HCl

Riboflavin

SDS

Sodium Chloride

Sodium Citrate Dihydrate

Sodium Hydroxide, 50% (w/w)

Sodium Hydroxide

Sodium Molybdate Dihydrate

Sodium Sulfate

Thiamine HCl

Tris Base

Tris HCl

Yeast extract

Zinc Chloride

HEPES = 4-(2-hydroxyethyl)-1-piperazineethanesulfonic acid; DTT = DL-dithiothreitol; EDTA = edetate 
disodium dihydrate or ethylenediaminetetraacetic acid; NF = National Formulary; USP = United States 
Pharmacopeia; JP= Japan Pharmacopeia; Ph. Eur.= European Pharmacopeia
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The small-scale drug substance manufacturing evaluation showed that the Biomay linear 
DNA template consistently produces DS meeting the approved specification.

Therefore, it can be concluded that the plasmid manufactured at Biomay is comparable to the 
plasmid manufactured at Pfizer and produces drug substance of similar quality. 

09
01

77
e1

9b
99

ea
3d

\A
pp

ro
ve

d\
A

pp
ro

ve
d 

O
n:

 2
0-

O
ct

-2
02

2 
10

:2
2 

(G
M

T
)




