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1980s Multiproduct Facility: CanMAb 1 & CanMAb 2

User Requirement

500 Kg CanMAb 1 & 1500 Kg Can MAb 2 required/yr

Titer = 4 g/L – Net recovery = 52% (purification, filling & sampling)

10K bioreactors are maximum size that will fit in proposed building

12-14 day production (batch), 60 day perfusion @ 1 g/L

Maximum ProA column size is 2m 

Max of 3 chromatography cycles in 24 hours

BRX→Centrifuge →Depth →0.2µ →ProA →Chrom 2 →Chrom 3
→nanofiltration →UF/DF →0.2µ bulk substance fill

1980s Traditional Multiproduct Facility
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1980s Traditional Multiproduct Facility
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Separation of cell culture areas
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1980s Traditional Multiproduct Facility
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PAL

DFB DFB DFB DFB

MAL

MAL

PAL

MAL PAL MAL

JC

JC

10
K

10 
K

10
K

10 
K

CF‐100 CF‐100

CF‐100 CF‐100

10
K

10
K

10 
K

10 
K

10 
K

10 
K

10 
K

10 
K

10 
K

10 
K

10 
K

10 
K

10 
K

10 
K

10 
K

10 
K

10 
K

10 
K

10 
K

10 
K

10 
K

10 
K

10 
K

10 
K

10 
K

10 
K

10 
K

10 
K

Media Hold

Media Hold

Downstream 
Equip Wash

Column Packing

Warehouse

Cell 
Bank

Dewar

Corridor “Soiled” Corridor

Clean Corridor

Clean Corridor

C
le
a
n
 C
o
rr
id
o
r

Harvest and Clarification 2

Harvest and Clarification 1 
Seed Cell Culture Cell Culture 1

Seed Cell Culture Cell Culture 2

Buffer Prep

Mech

Mech

Buffer Hold 

Purification 1 V+

Purification 2 V+

P
u
ri
fi
ca
ti
o
n
 V
‐

Men’s 
Locker 
Room

Women’s 
Locker 
Room

Inoc 

Inoc

Equipment Wash

 

Weigh Dispense
Dispensed Kit 

StorageMedia Prep

Centrifuge

Buffer Hold

Centrifuge

P
A
L

PAL MAL

M
A
L

Inoc

Inoc

PAL

PAL

P
A
L

M
A
L

PAL

PAL

MAL

MAL

A
L

A
LP
A
L

M
A
L

P
A
L

M
A
L 

Mech

Mech

PAL MAL

PAL MALPAL MAL

PAL PALPAL MAL

P
A
L MAL

P
A
L MAL

PAL PALPAL MAL

Clean 
Equipment 
Storage

C
o
rrid

o
r

C
o
rrid

o
r

Clean 
Equipment 
Storage

C
o
rrido

r

B

C

D

Grade B
A

Enhanced Grade C

Grade D

Grade A

eC

CNCControlled Non‐Classified

UC

Grade C

Uncontrolled Unclassified

BSC

BSC

BSC

BSC PAL

PAL

DFB DFB DFB DFB

MAL

MAL

PAL

MAL PAL MAL

JC

JC

10
K

10 
K

10
K

10 
K

CF‐100 CF‐100

CF‐100 CF‐100

10
K

10
K

10 
K

10 
K

10 
K

10 
K

10 
K

10 
K

10 
K

10 
K

10 
K

10 
K

10 
K

10 
K

10 
K

10 
K

10 
K

10 
K

10 
K

10 
K

10 
K

10 
K

10 
K

10 
K

10 
K

10 
K

10 
K

10 
K

Media Hold

Media Hold

Downstream 
Equip Wash

Column Packing

Warehouse

Cell 
Bank

Dewar

Corridor “Soiled” Corridor

Clean Corridor

Clean Corridor

C
le
a
n
 C
o
rr
id
o
r

Highly classified clean rooms
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2015 Upgrade Required – Changing Needs

User Requirement

Higher titers expected. Other products expected.

Segregation of Products required.

Upstream Process: Need for rolling changeover

CanMAb 1 & 2

Harvest and Clarification 2

Harvest and Clarification 1 
Seed Cell Culture Cell Culture 1

Seed Cell Culture Cell Culture 2

Buffer Prep

Mech

Mech

Buffer Hold 

Purification 1 V+

Purification 2 V+

P
u
ri
fi
ca
ti
o
n
 V
‐

Men’s 
Locker 
Room

Women’s 
Locker 
Room

Inoc 

Inoc

Equipment Wash

 

Weigh Dispense
Dispensed Kit 

StorageMedia Prep

Centrifuge

Buffer Hold

Centrifuge

P
A
L

PAL MAL

M
A
L

Inoc

Inoc

PAL

PAL

P
A
L

M
A
L

PAL

PAL

MAL

MAL

A
L

A
LP
A
L

M
A
L

P
A
L

M
A
L 

Mech

Mech

PAL MAL

PAL MALPAL MAL

PAL PALPAL MAL

P
A
L MAL

P
A
L MAL

PAL PALPAL MAL

Clean 
Equipment 
Storage

C
o
rrid

o
r

C
o
rrid

o
r

Clean 
Equipment 
Storage

C
o
rrido

r

B

C

D

Grade B
A

Enhanced Grade C

Grade D

Grade A

eC

CNCControlled Non‐Classified

UC

Grade C

Uncontrolled Unclassified

BSC

BSC

BSC

BSC PAL

PAL

DFB DFB DFB DFB

MAL

MAL

PAL

MAL PAL MAL

JC

JC

10
K

10 
K

10
K

10 
K

CF‐100 CF‐100

CF‐100 CF‐100

10
K

10
K

10 
K

10 
K

10 
K

10 
K

10 
K

10 
K

10 
K

10 
K

10 
K

10 
K

10 
K

10 
K

10 
K

10 
K

10 
K

10 
K

10 
K

10 
K

10 
K

10 
K

10 
K

10 
K

10 
K

10 
K

10 
K

10 
K

Media Hold

Media Hold

Downstream 
Equip Wash

Column Packing

Warehouse

Cell 
Bank

Dewar

Corridor “Soiled” Corridor

Clean Corridor

Clean Corridor

C
le
a
n
 C
o
rr
id
o
r

Accommodate rolling changeover
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Upstream Process: Need for rolling changeover

CanMAb 1 & 2

Seed Cell Culture Cell Culture 1
Inoc 

Inoc

PAL MAL

PAL

PAL MAL

Clean 
Equipment 
Storage

C
o
rrid

o
r

BSC

BSC

JC

10
K

10
K

Clean Corridor

Mech 

P
A
L

M
A
L

BSC

Media Hold

“Soiled” Corridor

“Segregation” of products

If Open, Separation of suites required

Upstream Process: Need for rolling changeover

CanMAb 1 & 2

“Segregation” of products

If Open, Separation of suites required

Clean Corridor

Cell Culture 1A

Cell Culture 1BInoc

PAL

MAL

PAL

MALClean 
Equipment 
Storage

C
o
rrid

o
r

JC

10
K10

K

Mech 

P
A
L

M
A
L

BSC

Media Hold

“Soiled” Corridor

MAL

PAL

Seed A

Seed B

PAL

PAL

C
o
rrid

o
r

PAL

MAL

Inoc 
BSC

Extra corridors required

Egress A/L?

Lines of communication 
required

Need to dedicate?
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Downstream 

Buffer Hold 

Purification 1 V+

Purification 2 V+

P
u
ri
fi
ca
ti
o
n
 V
‐

Buffer Hold

PAL

PAL

MAL

MAL

A
L

A
L

Mech

Mech

PAL PAL

P
A
L MAL

P
A
L MAL

PAL PAL

PAL

PAL

MAL

MAL
10 
K

10 
K

10 
K

10 
K

10 
K

10 
K

10 
K

10 
K

10 
K

10 
K

10 
K

10 
K

10 
K

10 
K

10 
K

10 
K

10 
K

10 
K

10 
K

10 
K

10 
K

10 
K

10 
K

10 
K

Downstream 
Equip Wash

Column Packing

Clean Corridor

“Soiled” Corridor

Clean Corridor

CanMAb 1 & 2

“Segregation” of products
If Open, Separation of process steps required

Only used 1 day per week

Issue:     Rolling turnover

Downstream Process: Need for rolling changeover

Purification 1 V+

PAL

MAL

A
L

PAL PAL MAL

1
0
'‐
3
"

22'‐7 1/2"

1
4
'‐
3
"

21'‐11 1/2"

7
'‐
6
"

7'‐6"

14
'‐
6
"

18'‐3"

10
'‐
0
"

18'‐3"

10
'‐
0
"

17'‐6"

9
'‐
1
0
"

59'‐6"

4
3
'‐
1
"

Clean Corridor

“Soiled” Corridor

PRO A 
Pur 1

PAL

Clean Corridor

“Soiled” Corridor

P
A
L

P
A
L

M
A
L

Mech

M
A
L

Chrom II 
Pur 1 

PAL

P
A
L

P
A
L

M
A
L

M
A
L

Chrom III 
Pur 1

PAL

P
A
L

P
A
L

M
A
L

Mech

M
A
L

Nanofilter 
Pur 1 

PAL

P
A
L

P
A
L

M
A
L

M
A
L

Multiple A/L

If risk of carryover or contamination 
from the environment is possible
Complete spatial segregation is 
required. 
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Open Processing Thinking

Line 1

Line 2

CC V+Inoc BFHarv V-

Closed ClosedOpen Closed

Closed ClosedOpen Closed Closed Closed

ClosedClosed

Individual room

Harmonization of Regulatory Agencies



11/17/2015

10

Pharmaceutical Inspection Convention (PIC/S)

Open Processing Thinking

Line 1

Line 2

CC V+Inoc BFHarv V-

Closed ClosedOpen Closed

Closed ClosedOpen Closed Closed Closed

ClosedClosed

Item 11. Simultaneous production in the same area using closed systems 
may be acceptable for products such as monoclonal antibodies and 
products prepared by r‐DNA techniques.
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Closed Processing Thinking 1

Line 1

Line 2

CC V+Inoc BFHarv V-

Closed ClosedOpen Closed

Closed ClosedOpen Closed Closed Closed

ClosedClosed

Item 11. Simultaneous production in the same area using closed systems 
may be acceptable for products such as monoclonal antibodies and 
products prepared by r‐DNA techniques.

1980s Traditional Facility

Shared
Multiproduct
Unclassified!
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Impact of closed bioreactors

CanMAb 1 & 2

Harvest and Clarification 2

Harvest and Clarification 1 
Seed Cell Culture Cell Culture 1

Seed Cell Culture Cell Culture 2

Buffer Prep

Mech

Mech

Buffer Hold 

Purification 1 V+

Purification 2 V+

P
u
ri
fi
ca
ti
o
n
 V
‐

Men’s 
Locker 
Room

Women’s 
Locker 
Room

Inoc 

Inoc

Equipment Wash

 

Weigh Dispense
Dispensed Kit 

StorageMedia Prep

Centrifuge

Buffer Hold

Centrifuge

P
A
L

PAL MAL

M
A
L

Inoc

Inoc

PAL

PAL

P
A
L

M
A
L

PAL

PAL

MAL

MAL

A
L

A
LP
A
L

M
A
L

P
A
L

M
A
L 

Mech

Mech

PAL MAL

PAL MALPAL MAL

PAL PALPAL MAL

P
A
L MAL

P
A
L MAL

PAL PALPAL MAL

Clean 
Equipment 
Storage

C
o
rrid

o
r

C
o
rrid

o
r

Clean 
Equipment 
Storage

C
o
rrido

r

B

C

D

Grade B
A

Enhanced Grade C

Grade D

Grade A

eC

CNCControlled Non‐Classified

UC

Grade C

Uncontrolled Unclassified

BSC

BSC

BSC

BSC PAL

PAL

DFB DFB DFB DFB

MAL

MAL

PAL

MAL PAL MAL

JC

JC

10
K

10 
K

10
K

10 
K

CF‐100 CF‐100

CF‐100 CF‐100

10
K

10
K

10 
K

10 
K

10 
K

10 
K

10 
K

10 
K

10 
K

10 
K

10 
K

10 
K

10 
K

10 
K

10 
K

10 
K

10 
K

10 
K

10 
K

10 
K

10 
K

10 
K

10 
K

10 
K

10 
K

10 
K

10 
K

10 
K

Media Hold

Media Hold

Downstream 
Equip Wash

Column Packing

Warehouse

Cell 
Bank

Dewar

Corridor “Soiled” Corridor

Clean Corridor

Clean Corridor

C
le
a
n
 C
o
rr
id
o
r

Harvest and Clarification 2

Harvest and Clarification 1 
Seed Cell Culture Cell Culture 1

Seed Cell Culture Cell Culture 2

Buffer Prep

Mech

Mech

Buffer Hold 

Purification 1 V+

Purification 2 V+

P
u
ri
fi
ca
ti
o
n
 V
‐

Men’s 
Locker 
Room

Women’s 
Locker 
Room

Inoc 

Inoc

Equipment Wash

 

Weigh Dispense
Dispensed Kit 

StorageMedia Prep

Centrifuge

Buffer Hold

Centrifuge

P
A
L

PAL MAL

M
A
L

Inoc

Inoc

PAL

PAL

P
A
L

M
A
L

PAL

PAL

MAL

MAL

A
L

A
LP
A
L

M
A
L

P
A
L

M
A
L 

Mech

Mech

PAL MAL

PAL MALPAL MAL

PAL PALPAL MAL

P
A
L MAL

P
A
L MAL

PAL PALPAL MAL

Clean 
Equipment 
Storage

C
o
rrid

o
r

C
o
rrid

o
r

Clean 
Equipment 
Storage

C
o
rrido

r

B

C

D

Grade B
A

Enhanced Grade C

Grade D

Grade A

eC

CNCControlled Non‐Classified

UC

Grade C

Uncontrolled Unclassified

BSC

BSC

BSC

BSC PAL

PAL

DFB DFB DFB DFB

MAL

MAL

PAL

MAL PAL MAL

JC

JC

10
K

10 
K

10
K

10 
K

CF‐100 CF‐100

CF‐100 CF‐100

10
K

10
K

10 
K

10 
K

10 
K

10 
K

10 
K

10 
K

10 
K

10 
K

10 
K

10 
K

10 
K

10 
K

10 
K

10 
K

10 
K

10 
K

10 
K

10 
K

10 
K

10 
K

10 
K

10 
K

10 
K

10 
K

10 
K

10 
K

Media Hold

Media Hold

Downstream 
Equip Wash

Column Packing

Warehouse

Cell 
Bank

Dewar

Corridor “Soiled” Corridor

Clean Corridor

Clean Corridor

C
le
a
n
 C
o
rr
id
o
r

De‐classifiy areas Remove A/LRemove segregation

Impact of closed bioreactors

Seed cell culture
Cell culture  1 & 2

Seed cell culture
Cell culture  1 & 2

Harvest and Clarification 2

Harvest and Clarification 1 

Buffer Prep

Mech

Mech

Buffer Hold 

Purification 1 V+

Purification 2 V+

P
u
ri
fi
ca
ti
o
n
 V
‐

Men’s 
Locker 
Room

Women’s 
Locker 
Room

Inoc 

Inoc

Equipment Wash

 

Weigh Dispense
Dispensed Kit 

StorageMedia Prep

Centrifuge

Buffer Hold

Centrifuge

 

   

 

Inoc

Inoc

PAL

PAL

P
A
L

M
A
L

PAL

PAL

MAL

MAL

A
L

A
LP
A
L

M
A
L

    

Mech

Mech

   

PAL MALPAL MAL

PAL PALPAL MAL

P
A
L MAL

P
A
L MAL

PAL PALPAL MAL

Clean 
Equipment 
Storage

C
o
rrid

o
r

C
o
rrid

o
r

Clean 
Equipment 
Storage

C
o
rrid

o
r

B

C

D

Grade B
A

Enhanced Grade C

Grade D

Grade A

eC

CNCControlled Non‐Classified

UC

Grade C

Uncontrolled Unclassified

BSC

BSC

BSC

BSC PAL

PAL

DFB DFB DFB DFB

MAL

MAL

PAL

MAL PAL MAL

JC

JC

10
K

10 
K

10
K

10 
K

CF‐100 CF‐100

CF‐100 CF‐100

10
K

10
K

10 
K

10 
K

10 
K

10 
K

10 
K

10 
K

10 
K

10 
K

10 
K

10 
K

10 
K

10 
K

10 
K

10 
K

10 
K

10 
K

10 
K

10 
K

10 
K

10 
K

10 
K

10 
K

10 
K

10 
K

10 
K

10 
K

Media Hold

Media Hold

Downstream 
Equip Wash

Column Packing

Warehouse

Cell 
Bank

Dewar

Corridor  “Soiled” Corridor

Clean Corridor

Clean Corridor

C
le
an

 C
o
rr
id
o
r
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Isolating inoculum prep functions

Seed cell culture
Cell culture  1 & 2

Seed cell culture
Cell culture  1 & 2

Harvest and Clarification 2

Harvest and Clarification 1 

Buffer Prep

Mech

Mech

Buffer Hold 

Purification 1 V+

Purification 2 V+

P
u
ri
fi
ca
ti
o
n
 V
‐

Men’s 
Locker 
Room

Women’s 
Locker 
Room

Inoc 

Inoc

Equipment Wash

 

Weigh Dispense
Dispensed Kit 

StorageMedia Prep

Centrifuge

Buffer Hold

Centrifuge

 

   

 

Inoc

Inoc

PAL

PAL

P
A
L

M
A
L

PAL

PAL

MAL

MAL

A
L

A
LP
A
L

M
A
L

    

Mech

Mech

   

PAL MALPAL MAL

PAL PALPAL MAL

P
A
L MAL

P
A
L MAL

PAL PALPAL MAL

Clean 
Equipment 
Storage

C
o
rrid

o
r

C
o
rrid

o
r

Clean 
Equipment 
Storage

C
o
rrid

o
r

B

C

D

Grade B
A

Enhanced Grade C

Grade D

Grade A

eC

CNCControlled Non‐Classified

UC

Grade C

Uncontrolled Unclassified

BSC

BSC

BSC

BSC PAL

PAL

DFB DFB DFB DFB

MAL

MAL

PAL

MAL PAL MAL

JC

JC

10
K

10 
K

10
K

10 
K

CF‐100 CF‐100

CF‐100 CF‐100

10
K

10
K

10 
K

10 
K

10 
K

10 
K

10 
K

10 
K

10 
K

10 
K

10 
K

10 
K

10 
K

10 
K

10 
K

10 
K

10 
K

10 
K

10 
K

10 
K

10 
K

10 
K

10 
K

10 
K

10 
K

10 
K

10 
K

10 
K

Media Hold

Media Hold

Downstream 
Equip Wash

Column Packing

Warehouse

Cell 
Bank

Dewar

Corridor  “Soiled” Corridor

Clean Corridor

Clean Corridor

C
le
an

 C
o
rr
id
o
r

 

 

Cytocentric Isolators

Closure Analysis / Risk Assessment
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Cytocentric Isolator

 Grade A  in Grade D or CNC

 Isolated from personnel

 Incubator: 37, O2, CO2 control

 100% Monitoring

 Located in Cell Culture Suite

 No Gowning or A/L required 

Closed Processing Thinking 1

Line 1

Line 2

CC V+Inoc BFHarv V-

Closed ClosedOpen Closed

Closed ClosedOpen Closed Closed Closed

ClosedClosed
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Closed Processing Thinking 1

Line 1

Line 2

CC V+Inoc BFHarv V-

Closed ClosedOpen Closed

Closed ClosedOpen Closed Closed Closed

ClosedClosed

Impact of cytocentric isolators

Seed cell culture
Cell culture  1 & 2

Seed cell culture
Cell culture  1 & 2

Harvest and Clarification 2

Harvest and Clarification 1 

Buffer Prep

Mech

Mech

Buffer Hold 

Purification 1 V+

Purification 2 V+

P
u
ri
fi
ca
ti
o
n
 V
‐

Men’s 
Locker 
Room

Women’s 
Locker 
Room

Equipment Wash

 

Weigh Dispense
Dispensed Kit 

StorageMedia Prep

Centrifuge

Buffer Hold

Centrifuge

   

P
A
L

M
A
L

PAL

PAL

MAL

MAL

A
L

A
LP
A
L

M
A
L

    

Mech

Mech

 

 

PAL PALPAL MAL

P
A
L MAL

P
A
L MAL

PAL PALPAL MAL

Clean 
Equipment 
Storage

Clean 
Equipment 
Storage

C
o
rrid

o
r

B

C

D

Grade B
A

Enhanced Grade C

Grade D

Grade A

eC

CNCControlled Non‐Classified

UC

Grade C

Uncontrolled Unclassified

IS
O
L

ISOL

IS
O
L PAL

PAL

DFB DFB DFB DFB

MAL

MAL

PAL

MAL PAL MAL

JC

JC

10
K

10 
K

10
K

10 
K

CF‐100 CF‐100

CF‐100 CF‐100

10
K

10
K

10 
K

10 
K

10 
K

10 
K

10 
K

10 
K

10 
K

10 
K

10 
K

10 
K

10 
K

10 
K

10 
K

10 
K

10 
K

10 
K

10 
K

10 
K

10 
K

10 
K

10 
K

10 
K

10 
K

10 
K

10 
K

10 
K

Media Hold

Media Hold

Downstream 
Equip Wash

Column Packing

Warehouse

Cell 
Bank

Dewar

Corridor  “Soiled” Corridor

Clean Corridor

Clean Corridor

C
le
an

 C
o
rr
id
o
r
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If Clarification is Briefly Exposed…

Seed cell culture
Cell culture  1 & 2

Seed cell culture
Cell culture  1 & 2

Harvest and Clarification 2

Harvest and Clarification 1 

Buffer Prep

Mech

Mech

Buffer Hold 

Purification 1 V+

Purification 2 V+

P
u
ri
fi
ca
ti
o
n
 V
‐

Men’s 
Locker 
Room

Women’s 
Locker 
Room

Equipment Wash

 

Weigh Dispense
Dispensed Kit 

StorageMedia Prep

Centrifuge

Buffer Hold

Centrifuge

   

P
A
L

M
A
L

PAL

PAL

MAL

MAL

A
L

A
LP
A
L

M
A
L

    

Mech

Mech

 

 

PAL PALPAL MAL

P
A
L MAL

P
A
L MAL

PAL PALPAL MAL

Clean 
Equipment 
Storage

Clean 
Equipment 
Storage

C
o
rrid

o
r

B

C

D

Grade B
A

Enhanced Grade C

Grade D

Grade A

eC

CNCControlled Non‐Classified

UC

Grade C

Uncontrolled Unclassified

IS
O
L

ISOL

IS
O
L PAL

PAL

DFB DFB DFB DFB

MAL

MAL

PAL

MAL PAL MAL

JC

JC

10
K

10 
K

10
K

10 
K

CF‐100 CF‐100

CF‐100 CF‐100

10
K

10
K

10 
K

10 
K

10 
K

10 
K

10 
K

10 
K

10 
K

10 
K

10 
K

10 
K

10 
K

10 
K

10 
K

10 
K

10 
K

10 
K

10 
K

10 
K

10 
K

10 
K

10 
K

10 
K

10 
K

10 
K

10 
K

10 
K

Media Hold

Media Hold

Downstream 
Equip Wash

Column Packing

Warehouse

Cell 
Bank

Dewar

Corridor  “Soiled” Corridor

Clean Corridor

Clean Corridor

C
le
an

 C
o
rr
id
o
r

 

 

 

   

DeclassifyRemove A/LRemove Segregation

By combining clarification w sterile filtration

Seed cell culture
Cell culture  1 & 2

Seed cell culture
Cell culture  1 & 2

Harvest and 
Clarification 2

Harvest and Clarification 1 

Buffer Prep

Mech

Mech

Buffer Hold 

Purification 1 V+

Purification 2 V+

P
u
ri
fi
ca
ti
o
n
 V
‐

Men’s 
Locker 
Room

Women’s 
Locker 
Room

Equipment Wash

 

Weigh Dispense
Dispensed Kit 

StorageMedia Prep

Centrifuge

Buffer Hold
Centri
fuge

   

PAL

PAL

MAL

MAL

A
L

A
L  

Mech

Mech

 

 

PAL PAL

P
A
L MAL

P
A
L MAL

PAL PAL

Clean 
Equipment 
Storage

Clean 
Equipment 
Storage

C
o
rrido

r

B

C

D

Grade B

A

Enhanced Grade C

Grade D

Grade A

eC

CNCControlled Non‐Classified

UC

Grade C

Uncontrolled Unclassified

IS
O
L

ISOL

IS
O
L PAL

PAL

DFB DFB DFB DFB

MAL

MAL

PAL

MAL PAL MAL

JC

JC

10
K

10 
K

10
K

10 
K

CF‐100 CF‐100

CF‐100

10
K

10
K

10 
K

10 
K

10 
K

10 
K

10 
K

10 
K

10 
K

10 
K

10 
K

10 
K

10 
K

10 
K

10 
K

10 
K

10 
K

10 
K

10 
K

10 
K

10 
K

10 
K

10 
K

10 
K

10 
K

10 
K

10 
K

10 
K

Media Hold

Media Hold

Downstream 
Equip Wash

Column Packing

Warehouse

Cell 
Bank

Dewar

Corridor  “Soiled” Corridor

Clean Corridor

Clean Corridor

C
le
a
n
 C
o
rr
id
o
r
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Consolidating Upstream

Buffer Prep

Mech

Buffer Hold 

Purification 1 V+

Purification 2 V+

P
u
ri
fi
ca
ti
o
n
 V
‐

Men’s 
Locker 
Room

Women’s 
Locker 
Room

Equipment Wash

Weigh Dispense
Dispensed Kit 

StorageMedia Prep

Buffer Hold

PAL

PAL

MAL

MAL

A
L

A
L

Mech
PAL PAL

P
A
L MAL

P
A
L MAL

PAL PAL

Clean 
Equipment 
Storage

Clean 
Equipment 
Storage

C
o
rrid

o
r

B

C

D

Grade B
A

Enhanced Grade C

Grade D

Grade A

eC

CNCControlled Non‐Classified

UC

Grade C

Uncontrolled Unclassified

PAL

PAL

DFB DFB DFB DFB

MAL

MAL

PAL

MAL PAL MAL

JC
JC

10 
K

10 
K

10 
K

10 
K

10 
K

10 
K

10 
K

10 
K

10 
K

10 
K

10 
K

10 
K

10 
K

10 
K

10 
K

10 
K

10 
K

10 
K

10 
K

10 
K

10 
K

10 
K

10 
K

10 
K

Downstream 
Equip Wash

Column Packing

Warehouse

Cell 
Bank

Dewar

 

Clean Corridor

C
le
a
n
 C
o
rr
id
o
r

Upstream Operations

Centrifuge

Centrifuge

ISOL

10
K

10 
K

10
K

10 
K

CF‐100 CF‐100

CF‐100 CF‐100

10
K

10
K

10 
K

10 
KISOL

ISOL

Closing Downstream Processing

Buffer Prep

Mech

Buffer Hold 

Purification 1 V+

Purification 2 V+

P
u
ri
fi
ca
ti
o
n
 V
‐

Men’s 
Locker 
Room

Women’s 
Locker 
Room

Equipment Wash

Weigh Dispense
Dispensed Kit 

StorageMedia Prep

Buffer Hold

PAL

PAL

MAL

MAL

A
L

A
L

Mech
PAL PAL

P
A
L MAL

P
A
L MAL

PAL PAL

Clean 
Equipment 
Storage

Clean 
Equipment 
Storage

C
o
rrid

o
r

B

C

D

Grade B
A

Enhanced Grade C

Grade D

Grade A

eC

CNCControlled Non‐Classified

UC

Grade C

Uncontrolled Unclassified

PAL

PAL

DFB DFB DFB DFB

MAL

MAL

PAL

MAL PAL MAL

JC
JC

10 
K

10 
K

10 
K

10 
K

10 
K

10 
K

10 
K

10 
K

10 
K

10 
K

10 
K

10 
K

10 
K

10 
K

10 
K

10 
K

10 
K

10 
K

10 
K

10 
K

10 
K

10 
K

10 
K

10 
K

Downstream 
Equip Wash

Column Packing

Warehouse

Cell 
Bank

Dewar

 

Clean Corridor

C
le
a
n
 C
o
rr
id
o
r

Upstream Operations

Centrifuge

Centrifuge

ISOL

10
K

10 
K

10
K

10 
K

CF‐100 CF‐100

CF‐100 CF‐100

10
K

10
K

10 
K

10 
KISOL

ISOL

Can the same rules be applied?
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Closed Processing Thinking 12

Line 1

Line 2

CC V+Inoc BFHarv V-

Closed ClosedOpen Closed

Closed ClosedOpen Closed Closed Closed

ClosedClosed

Item 12. Processing steps after harvesting may be carried out in the 
same production area provided that adequate precautions are taken 
to prevent cross contamination.

Closed Processing Thinking 2

Line 1

Line 2

CC V+Inoc BFHarv V-

Closed ClosedOpen Closed

Closed ClosedOpen Closed Closed Closed

ClosedClosed

Item 12. Processing steps after harvesting may be carried out in the 
same production area provided that adequate precautions are taken 
to prevent cross contamination.
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Closing Downstream Processing

CHROMATOGRAPHY

NANOFILTRATION SAMPLING

UF/DF
TFF

STERILE 
FILTRATION

Closing Downstream Processing

NANOFILTRATION
PREPARATION

TFF 
SYSTEM 

ASSEMBLY

CHROMATOGRAPHY

RESIN SLURRY
ASSEMBLY 

PACKING



11/17/2015

20

Closing Downstream Processing

Buffer Prep

Mech

Buffer Hold 

Purification 1 V+

Purification 2 V+

P
u
ri
fi
ca
ti
o
n
 V
‐

Men’s 
Locker 
Room

Women’s 
Locker 
Room

Equipment Wash

Weigh Dispense
Dispensed Kit 

StorageMedia Prep

Buffer Hold

PAL

PAL

MAL

MAL

A
L

A
L

Mech
PAL PAL

P
A
L MAL

P
A
L MAL

PAL PAL

Clean 
Equipment 
Storage

Clean 
Equipment 
Storage

C
o
rrid

o
r

B

C

D

Grade B
A

Enhanced Grade C

Grade D

Grade A

eC

CNCControlled Non‐Classified

UC

Grade C

Uncontrolled Unclassified

PAL

PAL

DFB DFB DFB DFB

MAL

MAL

PAL

MAL PAL MAL

JC
JC

10 
K

10 
K

10 
K

10 
K

10 
K

10 
K

10 
K

10 
K

10 
K

10 
K

10 
K

10 
K

10 
K

10 
K

10 
K

10 
K

10 
K

10 
K

10 
K

10 
K

10 
K

10 
K

10 
K

10 
K

Downstream 
Equip Wash

Column Packing

Warehouse

Cell 
Bank

Dewar

 

Clean Corridor

C
le
a
n
 C
o
rr
id
o
r

Upstream Operations

Centrifuge

Centrifuge

ISOL

10
K

10 
K

10
K

10 
K

CF‐100 CF‐100

CF‐100 CF‐100

10
K

10
K

10 
K

10 
KISOL

ISOL

If closed, declassify A/L no longer requiredClassified area required for open operations

Buffer Prep

Mech

Buffer Hold 

Purification 1 V+

Purification 2 V+

P
u
ri
fi
ca
ti
o
n
 V
‐

Men’s 
Locker 
Room

Women’s 
Locker 
Room

Equipment Wash

Weigh Dispense
Dispensed Kit 

StorageMedia Prep

Buffer Hold

PAL MAL

Mech

P
A
L MAL

P
A
L MAL

Clean 
Equipment 
Storage

Clean 
Equipment 
Storage

C
o
rrid

o
r

B

C

D

Grade B

A

Enhanced Grade C

Grade D

Grade A

eC

CNCControlled Non‐Classified

UC

Grade C

Uncontrolled Unclassified

PAL

PAL

DFB DFB DFB DFB

PAL

MAL PAL MAL

JC
JC

10 
K

10 
K

10 
K

10 
K

10 
K

10 
K

10 
K

10 
K

10 
K

10 
K

10 
K

10 
K

10 
K

10 
K

10 
K

10 
K

10 
K

10 
K

10 
K

10 
K

10 
K

10 
K

10 
K

10 
K

Downstream 
Equip Wash

Column Packing

Warehouse

Cell 
Bank

Dewar

 

Clean Corridor

C
le
a
n
 C
o
rr
id
o
r

Upstream Operations

Centrifuge

Centrifuge

ISOL

10
K

10 
K

10
K

10 
K

CF‐100 CF‐100

CF‐100 CF‐100

10
K

10
K

10 
K

10 
KISOL

ISOL

Closing Downstream Processing

A/L required for column packing areaConsolidated spaces
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Buffer Prep

Mech

Buffer Hold 

Purification 1 V+

Purification 2 V+

P
u
ri
fi
ca
ti
o
n
 V
‐

Men’s 
Locker 
Room

Women’s 
Locker 
Room

Equipment Wash

Weigh Dispense
Dispensed Kit 

StorageMedia Prep

Buffer Hold

PAL MAL

Mech

P
A
L MAL

P
A
L MAL

Clean 
Equipment 
Storage

Clean 
Equipment 
Storage

C
o
rrid

o
r

B

C

D

Grade B

A

Enhanced Grade C

Grade D

Grade A

eC

CNCControlled Non‐Classified

UC

Grade C

Uncontrolled Unclassified

PAL

PAL

DFB DFB DFB DFB

PAL

MAL PAL MAL

JC
JC

10 
K

10 
K

10 
K

10 
K

10 
K

10 
K

10 
K

10 
K

10 
K

10 
K

10 
K

10 
K

10 
K

10 
K

10 
K

10 
K

10 
K

10 
K

10 
K

10 
K

10 
K

10 
K

10 
K

10 
K

Downstream 
Equip Wash

Column Packing

Warehouse

Cell 
Bank

Dewar

 

Clean Corridor

C
le
a
n
 C
o
rr
id
o
r

Upstream Operations

Centrifuge

Centrifuge

ISOL

10
K

10 
K

10
K

10 
K

CF‐100 CF‐100

CF‐100 CF‐100

10
K

10
K

10 
K

10 
KISOL

ISOL

Closing Downstream Processing

A/L no longer requiredConsolidate spacesCorridor required for soiled equipment only

Buffer Prep

Buffer Hold 

Purification 1 V+

Purification 2 V+

P
u
ri
fi
ca
ti
o
n
 V
‐

Men’s 
Locker 
Room

Women’s 
Locker 
Room

Equipment Wash

Weigh Dispense
Dispensed Kit 

StorageMedia Prep

Buffer Hold

PAL MAL

P
A
L MAL

Clean 
Equipment 
Storage

Clean 
Equipment 
Storage

C
o
rrid

o
r

B

C

D

Grade B
A

Enhanced Grade C

Grade D

Grade A

eC

CNCControlled Non‐Classified

UC

Grade C

Uncontrolled Unclassified

PAL

DFB DFB DFB DFB

PAL

MAL PAL MAL

JC
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K
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K
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K
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K

10 
K

10 
K
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K
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K

10 
K

10 
K
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K

10 
K

10 
K
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K

10 
K

10 
K
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K
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K

10 
K

10 
K
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K
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K
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K

10 
K

Downstream 
Equip Wash

Column Packing

Warehouse

Cell 
Bank

Dewar

 

Clean Corridor

C
le
a
n
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o
rr
id
o
r

Upstream Operations

Centrifuge

Centrifuge

ISOL

10
K

10 
K
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K

10 
K

CF‐100 CF‐100

CF‐100 CF‐100
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K

10
K

10 
K

10 
KISOL

ISOL

Mech

Mech
 

Soiled Corridor

Closing Support Operations

Briefly Exposed operations Buffers sterile filteredEquipment closed or will be closed before use
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Buffer Prep

Buffer Hold 

Purification 1 V+

Purification 2 V+

P
u
ri
fi
ca
ti
o
n
 V
‐

Men’s 
Locker 
Room

Women’s 
Locker 
Room

Equipment Wash

Weigh Dispense
Dispensed Kit 

StorageMedia Prep

Buffer Hold

PAL MAL

P
A
L MAL

Clean 
Equipment 
Storage

Clean 
Equipment 
Storage

C
o
rrido

r

B

C

D

Grade B

A

Enhanced Grade C

Grade D

Grade A

eC

CNCControlled Non‐Classified

UC

Grade C

Uncontrolled Unclassified

PAL

DFB DFB DFB DFB

JC

JC
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K
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K
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K
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K
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K
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K
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K
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K
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Upstream Operations
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K
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K
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K
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10
K

10
K

10 
K

10 
KISOL

ISOL

Mech

Mech
 

Soiled Corridor

Closing Downstream Processing

Spatial segregation required? 

Buffer Prep

Buffer Hold 
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Purification 2 V+
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‐
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Room

Women’s 
Locker 
Room

Equipment Wash
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Storage
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B

C

D
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Soiled Corridor

Impact of Closing BioProcessing

Harvest and Clarification 2

Harvest and Clarification 1 
Seed Cell Culture Cell Culture 1

Seed Cell Culture Cell Culture 2

Buffer Prep

Mech

Mech

Buffer Hold 

Purification 1 V+

Purification 2 V+
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‐
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P
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L
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L
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A
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Dewar
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Clean Corridor

Clean Corridor

C
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n
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r

Reclaimed space: 
Corridors,  transition spaces, space efficiencies
Case studies: expect 20‐40%

Close processes 
Grade B and C to Grade CNC and D: 
Case studies: expect 75‐95% gain

Also: 
Lower number of employees
Lower EM, lower gowning
Higher productivity
Predicted 25% increase in productivity
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Future FacilityTM

Other opportunities
Continuous Processing

Buffer Prep
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Changing Manufacturing Strategies

InLine Dilution?  Pre‐Packed Columns?Off Site Preparation?
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Soiled Corridor

Changing Manufacturing Strategies

More Warehouse space required

Changing Manufacturing Strategies
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Changing Manufacturing Strategies
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Changing Manufacturing Strategies
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Changing Manufacturing Strategies
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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


	Engineering Conferences International
	ECI Digital Archives
	Fall 11-2-2015

	Impact of closed and continuous processing on biopharmaceutical facility layouts
	Marc Pelletier
	Recommended Citation


	Microsoft PowerPoint - Pelletier Future Facility Closed Continous-11-01-15 Handout.pptx

