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1980s Multiproduct Facility: CanMAb 1 & CanMADb 2 @@b

User Requirement

=500 Kg CanMAb 1 & 1500 Kg Can MAD 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 —0.2uy —-ProA —-Chrom 2 —Chrom 3
—nanofiltration —-UF/DF —0.2u bulk substance fill

1980s Traditional Multiproduct Facility @@b

CanMAb 1 &2

Buffer Hold
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1980s Traditional Multiproduct Facility @@'_5)

CanMAb 1 &2

Dispensed Kit

S Weigh Dispense

Grade A (A1) Buffer Hold
Grade B - “ “ “ “
Grade ¢ (@E]D A
Enhanced Grade ¢ (&) “ “ “ “
Grade D ONPIoP10 y
Controlled Non-Classified = 5 " ‘I “ “ “ “
Uncontrolled Unclassified ((06)

Women'’s
Locker
Room

Equipment Wash “Soed” Corridor

Clean Corridor

Buffer Hold

(XN N

10p1I0)

Locker WOOw
Room “ * * “

Separation of cell culture areas

1980s Traditional Multiproduct Facility @@b

CanMAb 1 &2

Dispensed Kit

Weigh Di
Storage eigh Dispense

Clean Corridor
Grade A (A1) Buffer Hold

Grade B 0 0 0 0
Grade C 3 6.’ “.’ ? 6.’
Enhanced Grade C - “ “ “ “
Grade D (EID 0 0 0 0 “ “ e
Controlled Non-Classified (il K K K K e N
Uncontrolled Unclassified -

Women'’s
Locker
Room

Equipment Wash “Soiled” Corridor

Clean Corridor

Buffer Hold

(XN N

10p1I0)

®

Separation of Purification areas
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1980s Traditional Multiproduct Facility @@'_5)

CanMAb 1 &2

Dispensed Kit

S Weigh Dispense

Clean Corridor

Grade A (A1) Buffer Hold
Grade B - “ “ “ “
Grade ¢ (@E]D A
Enhanced Grade ¢ (&) “ “ “ “
Grade D _ ; 0 0 0 .
Controlled Non-Classified = C C C my “ “ “ “
Uncontrolled Unclassified ((06) -

Women'’s
Locker
Room

Equipment Wash “Soiled” Corridor

Clean Corridor

10p1I0)

* “ “ = * Buffer Hold

Centrifuge

Men'’s
Locker
Room

Single UF/DF — Bulk Fill area

1980s Traditional Multiproduct Facility @@b

CanMAb 1 &2
I

Dispensed Kit
Storage

Grade A (A1) Buffer Hold

Grade B (5 OW10 y y

Grade C (@EID 6.’ “.’ ? 6.’
Enhanced Grade C - “ “ “ “

Grade D (D

Controlled Non-Classified (il
Uncontrolled Unclassified (8

= ¢

Women'’s
Locker
Room

Equipment Wash “Soiled” Corridor

Clean Corridor

Buffer Hold

(XN N

10p1I0)

(XN N
LN N

Clean Corridor

Single Media Prep, Buffer Prep, Weigh Dispense, Warehouse
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1980s Traditional Multiproduct Facility €55

CanMAb 1 &2

Dispensed Kit
Storage

Clean Corridor
Grade A (A1)
Grade B

Grade ¢ (@EID

Enhanced Grade C -

Grade D (EID

Controlled Non-Classified (il
Uncontrolled Unclassified (06

Women'’s
Locker
Room

Equipment Wash

Clean Corridor

* “ “ = * Buffer Hold

10p1I0)

Centrifuge “ * *
Locker WOOw
Room “ * * “

Clean Corridor

Two Corridor System

1980s Traditional Multiproduct Facility €D

CanMAb 1 &2

Dispensed Kit
Storage

h Clean Corridor

Grade A (A1) Buffer Hold

Weigh Dispense

Grade B (5 “ “ “ “
Enham:ed::::::i g “ “ “ “

Grade D (D . . N _ > o st st sn
Controlled Non-Classified (il “ “ * tri X “ “ “ “

Uncontrolled Unclassified (8

Worien's

Locker
Room

Equipment Wash “Soiled” Corridor

Clean Corridor

Buffer Hold

(XN N

10p1I0)

(XN N
LN N

Clean Corridor

Highly classified clean rooms
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2015 Upgrade Required — Changing Needs @@j_b)
User Requirement

=Higher titers expected. Other products expected.
= Segregation of Products required.

Upstream Process: Need for rolling changeover =)

CanMAb 1 &2

Dispensed Kit

Weigh Di
Storage eigh Dispense

Grade A (TAD) Buffer Hold

Grade B (L5 ) (XN N
Grade C @D O g0 gn g
Enhanced Grade C - “ “ “ “

Grade D - e A' “ “ “ “

Controlled Non-Classified (il
Uncontrolled Unclassified -

Women'’s
Locker
Room

Equipment Wash

Clean Corridor

Buffer Hold
ifug (X NN
Men'’s “ * “ “

Locker
Room “ “ “ “

Clean Corridor

Accommodate rolling changeover
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Upstream Process: Need for rolling changeover @@b

CanMAb 1 &2

Clean Corridor

“Segregation” of products
If Open, Separation of suites required “Soiled” Corridor

Upstream Process: Need for rolling changeover =)

CanMAb 1 &2

Clean Corridor

Lines of communication Extra corridors required
required

“Segregation” of products _
. . ) Egress A/L? Need to dedicate?
If Open, Separation of suites required
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Downstream

CanMAb 1 &2

Only used 1 day per week

Issue: Rolling turnover

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

“Soiled” Corridor

Buffer Hold
LN N )
Ve 6 e

Clean Corrivor

Downstream Process: Need for rolling changeover @@b

Clean Corridor

o
K
®
3
3

“Soiled” Corridor

Multiple A/L

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

Bk

Mech Mech
“Soiled” Corridor
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Open Processing Thinking €D
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AN.MA.T. oSSR Australian Government .“I ouuctos sanitar \-, S

St b Y v | r‘ b,
i e .‘?_fr Department of Health A GES &\ O i os v on s s R
qu \I?‘g Therapeutic Goods Administration e

3. B .;*".w‘m?'o‘, e

-G Bel B0 &% (@i I* ? 2
’ " : LANn[svlrtwA

s b’ SUKLO

A\.J‘TOR\TA
DWAR IL-MEDICINI

T $ ) Lhxsmeonsviexes
. anses 4,
__ ﬁm MEDSAF& ) S —
*® | fircesmdber  mapaeoms . S
. infarmed ansim __

el o % Lyfjastofnun
yﬁ oy, e Statens legemiddelverk
| - % c %w/.s\..{,wdr»’w r ‘oruvigum Medicmes Agency e
O — I n |e
c IJ, _J ﬁ Falu valyrs atuarins
e éﬁé m rra.r u m-rr re ar d'S'pa

dsstyrelsen




11/17/2015

€S

PHARMACEUTICAL INSPECTION COMYENTION

Ponex?  hany Boture of biolagical medicinal products br human use

PHARMACEUTICAL INSPECTION CONVENTION

= '
:{L;P.l.c"s PHARMACEUTICAL INSPECTION CO-OFERATION SCHEME

PEO0S-10 (1)
1 danuary %

GUIDE TO GOOD MANUFACTURING
PRACTICE FOR MEDICINAL PRODUCTS
PARTII

Developed bythe International Conference on Harmonisation [ IGH] of

Technica Requirements for Registration of Pharmaceuticalsfor Human Use

B PICS January 2017
Peprodcten praibed brconmarialpuposes:
Reproduction for intemal use is authorized,
ProRed et e s 3 ckruladged.

Editor: PICYS Secremiat
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PEODS1D (Part 1) TEnEry 013

(/Plcf S

PE 009-3 (Anneses)

1 Septamber 2009

PHARMACEUTICAL INSPECTION CO-OPERATION SCHEME

ANNEX 2

MANUFACTURE OF BIOLOGICAL MEDICINAL
PRODUCTS FOR HUMAN USE

GUIDE TO GOOD MANUFACTURING
PRACTICE FOR MEDICINAL PRODUCTS
ANNEXES

D P /S SpRMDEr 09
REpISTSthy prok BIEA Tor Gom Mero BIp 1 Fodes
Reprodtcthy for Wieryaluse k avtiorked,
proued Biatthe soutce k ackiowkdged

Eamr PGS St
41 di Roue
S dvens

emal  Mogprciime on
websle: I pEoiene ag.

WEDES ireren 1 SepEmber 09

SCOPE

The method s employed in the manut cture of biological me dicinal products are
a oitical factor in shaping the appropriate reguistory cortrol Biological
medicinal products can be defined therebre largely by refrence to their
method of manufacture. Biological medicinal preducts preparsd bythe fellowing
miethods of marwufacturs wil fall underthe seope ofthis annex

3)  Mierobial cultures, exeluding these resuting from r-DNAtechriques.

) Microbial and 2l cutures, including those resuling rom recombinant
ONA or hybridomateshninues

€)  Edmaction fombiclogical tissues

d)  Propagation oflive agerts in embryos or animals

(Mot all of the principhes of this guideline may necessarily apply to produdts in

category a)

Note: | drawing up this guidance, due consideration has besn given to the
general requrements for manufaceuring eswblisments and co ol
Iaboratries proposed bythe WHI.

The present guidance does not lay down detailed requirements fr
pacific dasses ofbiological products.

PRINCIPLE

The manuicture of bislogical medicinal products inwhes certain spedfie

considerations arising from the nature ofthe products and the precesses, The

way in which biological medicinal produdts are produced, controlled and
some particular,

Unlike conventional medicinal produds, which are reproduced using chemical
and physical techniques capable of @ high degree of consistency, te

BDBQEal Medkhal PRI MAWTNED by Befs Metods WChde: UISSlES,
mmuiceera, aitEiz, omows, oypkhes, sizmes aw etier prodicts of
M VE00 MOV M ONOGRIAIAN OGRS 310 PIODACtE d ed oM 1-DN).

PEODS (rrneres) i 1 SepEmber 208

Open Processing Thinking

InoC

Harv V+

Line 1

Line2| ©®

ANNEX 2

- l* N
Open Closed

i I*Cl

Open | Closed

Iosed Closed

losed Closed

MANUFACTURE OF BIOLOGICAL MEDICINAL
SUBSTANCES AND PRODUCTS FOR HUMAN USE

Closed

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 €D

Inoc| |ICC| Harv| |V+ V- BF

line1 8 (@ @ @)\ 9 &9
Open Closed Closed Closed Closed Closed
- _ ) _ B J \ B )
Lne2| 8@ @ B | & & &
Open Closed Closed Closed Closed Closed
N p J K J \_ J N //‘ \\7
ANNEX 2
Item 11. Simultaneous production in the same area using closed systems
MANUFACTURE OF BIOLOGICAL MEDICINAL

SUBSTANCES AND PRODUCTS FOR HUMAN USE may be acceptable for products su'ch as monoclonal antibodies and
products prepared by r-DNA techniques.

1980s Traditional Facility

€
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Impact of closed bioreactors &SP

CanMAb 1 &2

Dispensed Kit

Storage Weigh Dispense

Clean Corridor

Grade A (A1) Buffer Hold
GradeB (T ) ONPI0NP10 y
Grade C (@EID “. “. “. “.
Enhanced Grade ¢ (&) “ “ “ “
Grade D - o o o _ . 0 0 10 0
Controlled Non-Classified (il K K K K LN
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Women'’s “Soiled” Corridor
Locker

Room

Clean Corridor

Buffer Hold
: (XN N
Locer ®e oo

Room ““ “ “

10p1I0)

De-classifiy areas Remove segregation Remove A/L

Impact of closed bioreactors @@b

Dispensed Kit

Storage Weigh Dispense

Clean Corridor

ic -- -- Buffer Hold

Grade A -

Grade B - ON'10 0 0

Grade ¢ @ED Seed cell culture * ‘:’ “ “
Enhanced Grade ¢ (6D Cell culture 1 &2 “ ® “ “

Grade D - 0 5 . OW'10 ) 0
Controlled Non-Classified - “ “ “ o “ “ * “
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Media Hold
Equipment Wash 1 “Soiled” Corridor

Media Hold II
(] » ¢ [ G Buffer Hold

Seed cell culture “ “ “ “
Men’s Cell culture 1&2 “ ﬂ “ “

Locker

Room “a “ “

Women'’s
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Room

Clean Corridor

10p1I0)

Clean Corridor
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Isolating inoculum prep functions @@b

Dispensed Kit

Storage Weigh Dispense

Clean Corridor

-- -- Buffer Hold

Grade A (A0

Grade B - y 0 y 0

Grade ¢ @EID Seed cell culture GI’ ‘.» ‘.b “.
Enhanced Grade C (6D Cell culture 1 &2 “ “ “ “

Grade D - 5 o , ; 0 0 0 0
Controlled Non-Classified (il “ “ K o @ “ “ “ “
Media Hold II
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Equipment Wash 1 “Soiled” Corridor

Media Hold II
9 « « . « Buffer Hold

Seed cell culture E “ “ “ 6’

Women’s
Locker
Room

Clean Corridor

10p1I0)

_— Cell culture 18&2 C N X
Locker 2O @ 6
Room e m‘m we oo

Clean Corridor

Cytocentric Isolators

Closure Analysis / Risk Assessment €D

L,
[

13
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Cytocentric Isolator

= Grade A in Grade D or CNC
» |solated from personnel
= Incubator: 37°, O,, CO, control

* 100% Monitoring
» L ocated in Cell Culture Suite
= No Gowning or A/L required

€V

Closed Processing Thinking 1 €D
Inoc| |[CC| |Harv| |V+ V- BF
e N N A
Line1 | ® @ B8 &5 5
Open losed Closed \(;Iosed ) \?Iosed ) \\(;Iosed B
O N N ~
lne2 /@ B B8 | 9 9 79
Open /K Closed Closed / \Closed \Closed ’ Closed )
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Closed Processing Thinking 1

Line 1

Line 2

InocC

CcC

Harv

V+

V-

T s

Open

\Open

Closed

Closed

.\

Closed

Closed /

J

€V

Ve ~ e '\\\ / - h
& OJ o7
\ Closed ' Closed ‘ \Closed
N 4 AN N / N
00 OO0 OJ
Closed \Closed Closed
4 \_

Impact of cytocentric isolators

Controlled Non-Classified (ll)
Uncontrolled Unclassified ((96)

Women’s
Locker
Room

Clean Corridor

Men'’s
Locker
Room

Equipment Wash

- I

Dispensed Kit

Storage

Clean Corridor

Seed cell culture
Cell culture 1 &2

®

Seed cell culture
Cell culture 1&2

10 o\ | T 5 0
- - = ntrifuge
Media Hold II

Media Hold II

eigh Dispense

Buffer Hold

(NN
(NN

Buffer Hold

(NN

“Soiled” Corridor

(NN
(NN
(NN

Clean Corridor
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If Clarification is Briefly Exposed... @@b

Dispensed Kit

Weigh Di
o — eigh Dispense

Clean Corridor

-
Grade B

Grade ¢ (D Seed cell culture
Enhanced Grade ¢ (&) Cell culture 1 &2

Grade D (EID
Media Hold I

Controlled Non-Classified ({ll)
Uncontrolled Unclassified -

Equipment Wash \Soiled” Corridor
Media Hold I

Seed cell culture

Cell culture 1 &2 “ “ “ “
o - XX

Clean Corridor

GradeA (A1)

Women’s
Locker
Room

Clean Corridor

Buffer Hold

10pLI0)

Locker
Room

Remove Segregation Remove A/L Declassify

By combining clarification w sterile filtration @@b

Dispensed Kit

Storage Weigh Dispense

Clean Corridor

Grade A (A1)

GradeB (55 )

Grade ¢ ([E) Seed cell culture
Enhanced Grade ¢ (1) Cell culture 1 &2

Grade D (JEND . 0
® o

Controlled Non-Classified ([ ll)

Uncontrolled Unclassified (T061)
Media Hold

Women'’s Equipment Wash “Soiled” Corridor
Locker

Room Media Hold

Clean Corridor

® e € ‘
Seed cell culture K ﬂ * “

Cell culture 1&2 Harvest and “ “ “

Clarificatiop
o I

J10pLI0)

Locker v |
Room _ K “ “ “

Clean Corridor
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Consolidating Upstream €D

Dispensed Kit

Storage Weigh Dispense

Clean Corridor

Buffer Hold

Grade A (A1)

Grade B (T ) g 0 0 L “ “ “ *
Enhanced G::::C g ‘. ‘, A, ; A 0 “ “ “ “
Grade D - K K K K “ “ “ “

Controlled Non-Classified (i)
Uncontrolled Unclassified ((T06)

Women's Upstream Operations
Locker

Room

Equipment Wash

Clean Corridor

Buffer Hold
X N N
Locke “eE o
Room “ “ “ “

10pLLI0D

Closing Downstream Processing €D

Dispensed Kit

Storage

Clean Corridor
Buffer Hold

Grade A (A1)

Grade B - 9

Grade C ([FEN) K K K K S
Enhanced Grade C - ﬂ 9

Grade D (ED p p p p © e

Controlled Non-Classified ([ ll)
Uncontrolled Unclassified -

Women's Upstream Operations

Locker
Room

Equipment Wash

Clean Corridor

Buffer Hold

Jopuio)

Can the same rules be applied?
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Closed Processing Thinking 152

CcC

Harv

V+

V-

Line 1

Line 2

ANNEX 2

) \Closed

T8 8

Closed

Closed

F

/ N e

Closed /

MANUFACTURE OF BIOLOGICAL MEDICINAL
SUBSTANCES AND PRODUCTS FOR HUMAN USE

) ¢ &5
Closed Closed ~ Closed ”
O [y @
Closed “ Closed Closed

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

ANNEX 2

noc| CC| |Harv, |V+ V- BF
- N\ N\ r N
Bl B N j ([ OO
Open Closed Closed Closed Closed Closed
—_ \ Y,
N
1 B8 8 j | OO
Open ) \Closed Closed / Closed kClosed Closed

MANUFACTURE OF BIOLOGICAL MEDICINAL
SUBSTANCES AND PRODUCTS FOR HUMAN USE

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 €D

: " STERILE

FILTRATION

A \

NANOFILTRATION SAMPLING
: _ «
Closing Downstream Processing €D
CHROMATOGRAPHY
TFF NANOFILTRATION
SYSTEM PREPARATION RESIN SLURRY
ASSEMBLY ASSEMBLY

PACKING

19



11/17/2015

Closing Downstream Processing €D

Dispensed Kit
Storage

Weigh Dispense

Clean Corridor

Grade A (A1)
Grade B -
Grade C ([FED)
Enhanced Grade C -
Grade D (EID

Controlled Non-Classified (i)
Uncontrolled Unclassified ((T06)

Women's Upstream Operations
Locker

Room

Equipment Wash

Clean Corridor

g Buffer Hold
. D@ @
Men’s O el) o
Locker “ LN
Room |
Classified area required for open operations If closed, declassify A/L no longer required

Closing Downstream Processing €D

Dispensed Kit
Storage

Weigh Dispense

Clean Corridor
Buffer Hold

y @ o B : VOO
Enhanced Grade C (&) s * “ “ “
Grade D (D C C C c “ “ “

Controlled Non-Classified (il
Uncontrolled Unclassified -
Purification 2 V+,
q Upstream Operations
Equipment Wash P P
Buffer Hold

C N N

Purification 1 V+

Women’s
Locker
Room

Clean Corridor

Joplio)

Locken COOe
Room “ “ “ “

Consolidated spaces A/L required for column packing area

20
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Closing Downstream Processing €D

Dispensed Kit

Storage Weigh Dispense

Clean Corridor

Grade A (LA

Grade B . 0 i _ b
Grade ¢ (KD K X g g st s g Purification 1 V+
Enhanced Grade C - K

Grade D (D

Controlled Non-Classified (il
Uncontrolled Unclassified ((8¢)

Purification 2 V+
Women’s Upstream Operations
Locker

Room

Equipment Wash

Clean Corridor

Buffer Hold

10pLI0)

Men'’s
Locker
Room

Corridor required for soiled equipment only Consolidate spaces A/L no longer required

Closing Support Operations €D

Dispensed Kit
Storage

Weigh Dispense

Clean Corridor

GradeA (A1)
Grade B - . 9 9 )
Grade ¢ (D) . Equipment Wash Purification 1 V-
Enhanced Grade C -
Grade D (D

Controlled Non-Classified (i)
Uncontrolled Unclassified ((T061)

Purification 2 V+
Women'’s Upstream Operations
Locker

Room

Clean Corridor

Buffer Hold

OO OO

10p1I0)

Locken VHOO VOO
Room K A'
Briefly Exposed operations Equipment closed or will be closed before use Buffers sterile filtered

21
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Closing Downstream Processing €D

Dispensed Kit .
Media Prep Buffer Prep Storage g s Wiachouse

Clean Corridor
GradeA (TA)

Grade B @

Grade ¢ @ED

Enhanced Grade C -

Clean Clean

Equipment Equipment Wash Equipment Purification 1 V+

Grade D (EID < L L _ K Storage Storage
Controlled Non-Classified (i) N
Uncontrolled Unclassified ((8¢) Soiled Corridor <
-'E Purification 2 V+ §
Women’s  [§5 Upstream Operations E
Locker o £
Room s S
2 a
@ (]
5;:'; Buffer Hold Buffer Hold
S 0 0 0 0 0 g 0 0
) OO OO
Menls 0 0 0 0 0 0 0
Locker “ 9 “ “ “ “ “ Mech
Roo) PO O

Spatial segregation required?

Impact of Closing BioProcessing €D

Clean .
Equipment Wash Equipment  Purification 1V+
Storage

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

Purification V-

Reclaimed space:
i Corridors, transition spaces, space efficiencies
= Case studies: expect 20-40%

Dispensed Kit
Storage

Clean Corridor

Also:

Lower number of employees

Lower EM, lower gowning

Higher productivity

Predicted 25% increase in productivity

Purification V-
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Future Facility™

Other opportunities

Continuous Processing

Grade A (A1)
Grade B @
Grade ¢ @&D

Enhanced Grade C -
Grade D (D

Controlled Non-Classified (il)
Uncontrolled Unclassified @

ispensed Kit
Storage

Weigh Dispense
Clean Corridor

Clean
Equipment Equipment Wash Equipment
Storage Storage

Soiled Corridor

Women'’s
Locker
Room

J10p1LI0)

Men’s
Locker
Room

Upstream Operations

Clean Corridor

9999 NN )
9“99 ﬁ“ﬁﬂ

Warehouse

Purification 2 V+

Purification V-

Off Site Preparation? InLine Dilution? Pre-Packed Columns?
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Changing Manufacturing Strategies €D

Warehouse

Clean Corridor

Clean Clean Purification 1 V-
hanced rade . . . entrifuze [ Equipment quipment Wash Equipment HEED LA
Enhances :: e : . . Storage Storage

Soiled Corridor

Purification 2 V+

Upstream Operations

Women'’s
Locker

Room

Clean Corridor
Purification V-

Buffer Hold

Mech

More Warehouse space required

Changing Manufacturing Strategies €D

D]@B@B@@E

10 K every 2 weeks

TO

2X 5K every 1 week

:é%w “

24
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Changing Manufacturing Strategies

ool

8X 1.25K every 2 days

25
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Changlng Manufacturing Strategies @3’5

Hf-ﬁ ari b

Perfusion continuous

26



11/17/2015

PROCESS DEFINITION: 500 KG/YTr
|

Vial Thaw / Scale-up

N-3 (20 L)

N-2 (100 L)

N-1 (500 L)

Prod BRX (2000 L)

Harvest

Viral Inactivation

Cation Chromatography

Anion Chromatography

Viral Filtration

UF/DF

|

|

|

|

|

|

‘ Protein A Chromatography
|

|

|

|

|

\ Bulk Fill

Traditional
Fed batch

Fed batch
Fed batch

Fed Batch - 4g/L

1 x 60cm, 4 cycles

1 x20cm, 5 cycles

1 x 60cm, 1 cycle

N-2 (20 L)

N-1 (200 L)

Prod BRX (2000 L)

Harvest

Protein A Chromatography

Cation Chromatography

Anion Chromatography

Viral Filtration

UF/DF

|

|

|

|

|

‘ Viral Inactivation
|

|

|

|

\ Bulk Fill

€V
FutureFacility

Thaw from cell bag
Perfusion — 50x106cells/mL

Perfusion — 2g/L @ 1VVD
3 x 25cm, continuous

5 x 10cm, continuous
4 x 10cm, continuous

4.5 day pool

~325L

FACILITY SQ FT COMPARISON

Description of
Space

Mechanical Space
Warehouse
Office
Lockers/Toilets
CNC space

Grade B/C space

TOTAL

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

Traditional
(ft?)

46,975
8,905
19,543
3,360
18,298
14,666

111,747

17,543
5,200
13,612
3,360
10,283
1,382

51,380

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

_ Traditional FutureFacility

Mechanical Space w/equipment S 70,462,500 S 26,314,500
Warehouse $ 1,335,750 S 780,000
Office S 2,931,450 S 2,041,800
Lockers/Toilets/Gowning S 672,000 S 672,000
CNC space $ 4,757,480 $ 2,673,580
ISO 8 space S 7,113,010 S 760,100
Process Equipment / Installation S 22,070,676 S 15,941,505
Total Direct Cost Facility $ 109,342,866 S 49,183,485

S 978/SF

£3 S 8.1
ISrtsetmanatass

g ot ek
et JI

$ 957/SF

COST OF GOODS (COGSs) €D

Traditional
$145 / gram Batch | Continuous
$/gm $/gm
B |Raw Materials 53.51 36.96 | *
B |Energy / Utilities 35.19 7.85
[ |Labor 24.00 7.79 | *x%
B ([Consumables 18.00 13.47
@ |Annual Depreciation 14.29 3.02
[ToTAL 144.99 69.08

FutureFacility
$69 / gram

* = Higher media costs with Perfusion
** = Headcount reduction from 68 to 47
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Future Facility ™

What is it?

FutureFacility>M €D

Incorporate best of latest technologies, design philosophies, and compliance strategies
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Closed + Continuous = Low Cost &SP

Out
L oot JI veseraay JU now M tomorrow JM ruture

Closing #1
Less competitive
Higher cost
Less flexible

Closed &
Continuous

Lower cost
More competitive
Highly flexible
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