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Changing Manufacturing Strategies
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4X 2.5K every 3 days

TO
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8X 1.25K every 2 days

TO
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Changing Manufacturing Strategies

T E MP E R AT U R E

C O N T R O L

MO D U L E

G A S  MI X IN G  S T A T IO N

T E MP E R AT

U R E

C O N T R O L

MO D U L E

G

A

S  

M

IX

I

N

G  

S

T

A

T I

O

N

Perfusion continuous

TO

Case Study

CONTINUOUS, CLOSED PROCESSING OF MAbs
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PROCESS DEFINITION: 500 KG/Yr

N‐3 (20 L)

N‐2 (100 L)

N‐1 (500 L)

Prod BRX (2000 L)

Harvest

Protein A Chromatography

Viral Inactivation

Cation Chromatography

Anion Chromatography

Viral Filtration

UF/DF

Bulk Fill

Vial Thaw / Scale‐up

N‐2 (20 L)

N‐1 (200 L)

Prod BRX (2000 L)

Harvest

Protein A Chromatography

Viral Inactivation

Cation Chromatography

Anion Chromatography

Viral Filtration

UF/DF

Bulk Fill

Traditional FutureFacility

Fed batch

1 x 60cm, 4 cycles

1 x 60cm, 1 cycle 

1 x 20cm, 5 cycles 

3 x 25cm, continuous

4 x 10cm, continuous

5 x 10cm, continuous

Thaw from cell bag

Perfusion – 50x106cells/mL

Perfusion – 2g/L @ 1VVD

Fed batch

Fed Batch ‐ 4g/L

Fed batch

4.5 day pool

~ 325L

FACILITY SQ FT COMPARISON

Description of 
Space

Traditional
(ft2)

FF
(ft2)

Mechanical Space  46,975 17,543

Warehouse 8,905 5,200

Office 19,543 13,612

Lockers/Toilets 3,360  3,360

CNC space 18,298  10,283   

Grade B/C space 14,666 1,382

TOTAL 111,747 51,380 

• Future Facility is 55% Smaller
• Future Facility is 4.6X more productive

Productivity = 3.5 gram/yr/ sf

Productivity = 15.9 gram/yr/ sf
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TOTAL INSTALLED COST COMPARISON

Area Traditional FutureFacility

Mechanical Space w/equipment $     70,462,500 $         26,314,500

Warehouse $       1,335,750  $               780,000 

Office $       2,931,450  $            2,041,800

Lockers/Toilets/Gowning $           672,000 $               672,000

CNC space $       4,757,480  $            2,673,580 

ISO 8 space $       7,113,010 $               760,100
Process Equipment / Installation $     22,070,676 $          15,941,505

Total Direct Cost Facility  $   109,342,866 $        49,183,485 

$       957 / SF

$       978 / SF

COST OF GOODS (COGs) 

Traditional

$145 / gram

FutureFacility

$69 / gram

Batch Continuous

$/gm $/gm

Raw Materials 53.51          36.96         

Energy / Utilities 35.19          7.85           

Labor 24.00          7.79           

Consumables 18.00          13.47         

Annual Depreciation 14.29          3.02           

TOTAL 144.99        69.08         

** = Headcount reduction from 68 to 47

**

* = Higher media costs with Perfusion    

*
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Future FacilityTM

What is it?

FutureFacilitySM

Incorporate best of latest technologies, design philosophies, and compliance strategies

Continuous
Processing

Closed 
ProcessingSingle Use 

Technologies

Green Design

Modular
Construction

Risk‐based
Compliance

Flexible
Manufacturing

Lean 
Manufacturing
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Closed + Continuous = Low Cost

Less competitive
Higher cost
Less flexible

Lower cost
More competitive

Highly flexible

Closing #1

Closed & 
Continuous


