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Considerations for Pl Whole Blood

» Commercial

— Market size

— Timing for commercialization
» Regulatory

— Approval pathway for Pl WB

— Approval pathway for down-stream components from Pl WB
» QOperational

— Blood center processing logistics

» Technical

— Pathogen inactivation and cell/protein quality
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Pl Product Development Strategy:

Collection Platforms

l

Whole Blood

|

Component Preparation

v v v
Platelets Plasma RBC
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Donor Collection
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Apheresis
Platelets
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Pl Product Development Strategy:
Protecting the Majority of Transfusions

Donor Collection

! e
Whole Blood Transfusion

l <1%

Component Preparation

v v v v v v
Apheresis Apheresis Apheresis
Platelets Plasma RBC Platelets Plasma RBC

Europe, North America, Japan — mostly components, often apheresis
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Pl Product Development Strategy
Component Pl = 3 Products

Donor Collection

l

Whole Blood

|

Component Preparation

Platelet Plasma
Pl Pl

b

[PRP/BCP][ Plasma ][ RBC ]

Platelet Plasma
Pl Pl

| |

[ Apheresis ] [ Apheresis ] [ Apheresis ]

Platelets Plasma RBC

Pl Platelets and Pl Plasma are approved and in clinical use.
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INTERCEPT Blood System for Platelets:
Extensive Clinical Development and Program Cost

Healthy Subjects (n=34) Thrombocytopenic Patients (n=843)

EU Studies | US Studies

Recovery and Survival  Safety, Tolerability &

Without CAD PK With CAD
(n=24) (n=10)

!

Recovery and Survival

Bleeding Time
(n=32)

With CAD
(n=16)
Recovery and Survival l l
y-liradiation - With CAD (I?;uffyt?oat t éphe:elsm t Buffy Coat
(n=15) ount Increments ount Increments 7-Day Storage Count
Integrated Set Integrated Set Increments (n=20)
(n=20) (n=43)
— Van Rhenen et al: Blood 2003;101:2426-2433 )
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INTERCEPT Blood System for Plasma:
Extensive Clinical Development and Program Cost

Phase l/ll, 2 trials Phase Il/lll, 4 trials
42 healthy subjects 203 patientsl/ 5,000 units
Phase 1 Phase 2 Acquired

Amotosalen Kinetics Coagulopathy

{ | I }
Phase 2

De Alarcon et al: Transfusion 2005;45:1362-1372
Mintz et al: Blood 2006;107:3753-3760
C:{US Mintz et al: Transfusion 2006;46:1693-1704 |
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Component Pl Leaves Whole Blood Transfusions
Unprotected from TTI

Donor Collection

l

Whole Blood Develo_pmg
l countries?

Component Preparation

Platelet Plasma
Pl Pl

b

[PRP/BCP][ Plasma ] [ RBC ]

Platelet Plasma
Pl Pl

| |

[ Apheresis ] [ Apheresis ] [ Apheresis ]

Platelets Plasma RBC
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Considerations for Pl Whole Blood:
Regulatory Requalification of All Down-Stream Pl Components

Source Plasma

Pl of
individual
fractions:

Factor VI
Factor IX
AICC*
Albumin
IGIV*
Anti-Thrombin 11l
Alpha 1-Proteinase
Inhibitor

C —{l 'S * AICC: Anti-Inhibitor Coagulation Complex , IGIV: Immune Globulins including Rh IG

Source Plasma

l

Pl Plasma

!

Factor VIl =
Factor IX

AlCC
Albumin

IGIV

Anti-Thrombin 111

Alpha 1-Proteinase

Introducing a
Pl step
requires the

- requalification =
of all
downstream
products.

Inhibitor =

Collection

!

Pl of WB

RBC
Platelets

Plasma
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Considerations for Pl Whole Blood:
Blood Bank Processing Logistics and Impact on Component Quality

Day O Collection
‘l' Bottle neck
Day 1 Pl of WB / for processing

!

Day 1/2 | Component Separation: BC or PRP

/N

RBC Platelets Plasma
» Shortened » Freezing in
useful shelf-life 24-48 hrs

» Transfusing
older platelets

» Bacterial risk
In pre-storage
pooling
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Considerations for Pl Whole Blood:
Technical

» Pl with S-303
>»
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S-303: Application for WB or RBC Pathogen

Inactivation

Absorption spectra of Hb and HbO,

1000000 §—————————
100000
10000 H

1000+ HbO,
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Wavelength (rm)

uv Visible Infrared}
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» S-303 is active at neutral pH and

does not require activation via an
external energy source

» Absorption of UV light by

hemoglobin requires high energy,
long exposures or thin path
lengths for sufficient compound
activation for effective pathogen
inactivation

— Psoralens
— Riboflavin
— Methylene blue

S-303 can be used for pathogen
inactivation of RBC containing
blood components
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INTERCEPT S-303 Process: Mechanism of Action

» S-303 is a nucleic acid-targeted alkylator that quickly diffuses into viruses,
bacteria, parasites and blood cells

» Glutathione (GSH) is used to quench side reactions of the effector with other
biological materials

Figure 1: $-303 Treatment Process Mechanism of Action

S '303 0 NH : Y 'Z:U\u

Effector Q ©| ] I ]
Reaction Degradation O:b -

@ Linker

Anchor H@ cn i
8-303 « 2HCI $-300 * HCI
© * Anchor selectively targets
3-300 nucleic acids
Targeting * Effector crosslinks nucleic acids

* Linker temporarily joins
anchor and effector

Docking & Permanent Crosslinking * Cross-linking reactionis
(Helical Region of DNA and RNA) faster than linker degradation
* Degradation yields unreactive
by-products
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» Pl of Whole Blood

— Preliminary Results
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Feasibility Studies of Pl Whole Blood With S-303 —
Methods (WB and RBC Comparison)

» Whole blood » RBC
— 35-40% hct — 50-65% hct
— CPDA-1 — Erythrosol
— 0.2 mM S-303 + 2 mM GSH — 0.2mM S-303 + 2 mM GSH
» Pl studies » Pl studies
— 3hrsatRT — 2-4hrsatRT
» In vitro function studies » In vitro function studies
— 20 hrs at RT (no CAD), following by — 20 hrs at RT (with 12 hrs in CAD),
sampling for platelets and plasma followed by storage
» WB : 22 days @ 1-6°C » RBC : 42 days @ 1-6°C

» Platelets (PRP) : no storage

» Plasma (PPP) : no storage

)’
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Preliminary Results on Pathogen Inactivation

Log Reduction

\Whole Blood RBCE
(=) (n=2)

Virus
HIV (cell-free) > 6.5 > 6.8
Bluetongue virus >5.7 6.0
Bacteria
Yersinia enterocolitica >7.0 7.8
Serratia marcescens 4.2 4.1
Staphylococcus epidermidis 7.5 >7.0

BEX
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Preliminary Results on RBC Function

\Whole Blood RBC
(Day 22) (Day 42)

Hemolysis (%)

K* Leakage (mmol/L) 18.6 18.7 No change®
ATP (umol/g Hb) 3.08 3.14 2.86 2.40
pH -- -- 6.35 6.30

* The whole blood Control was stored for 20 hrs at RT without S-303.
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Preliminary Results on Platelet Function

- T

P-selectin Expression 21.2% 52.8%

Morphology (out of 400) 272 262

* Immediately after 20 hr S-303 treatment at RT
The whole blood Control was stored for 20 hrs at RT without S-303.

—_— »
C=US INTEREERT |Shre0



Preliminary Results on Plasma Function

Reference \Whole Blood?*
288 200

Fibrinogen (mg/dL) 167-379 101%
Factor Il (IU/dL) 71-127 64 41 64%
Factor V (1U/dL) 77-153 93 83 89%
Factor VII (1U/dL) 58-166 66 52 79%
Factor VIII (IU/dL) 67-235 80 65 81%
Factor IX (IU/dL) 63-143 77 48 62%
Factor XI (1U/dL) 62-142 88 79 90%

* Immediately after 20 hr S-303 treatment at RT
— The whole blood Control was stored for 20 hrs at RT without S-303. P’
@ BE—")
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» Pl of RBC
— INTERCEPT Blood System for RBC
B
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INTERCEPT RBC Process: Exchange Process

Description

Transfer RBCs into Processing Set

!

Reconstitute and add Reagents
(GSH and S-303) to Processing Set

!

Mix RBC with Reagents
then transfer to Incubation Container

J

Incubate for up to 20 hours at 20-25°C degrees

!

Remove Treatment Solution and Transfer RBC to Storage
Containercontaining Additive Solution

C=US

Reconstitution Sets
for GSH and S-303

RBC Processing Set
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Exchange Process: In Vitro Function

» S-303 treated RBCs with the Exchange Process had in
Vitro parameters comparable to conventional RBC based
on the following evaluations:

— Metabolism: Extracellular pH, ATP, glucose and lactate,
extracellular potassium

— Hydration: Spun hematocrit, MCHC, osmotic fragility,
ektacytometry and RBC indices determined by flow
cytometry

— Chemical composition: Residual S-303, GSH,S-300,
membrane-bound acridine

w
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In Vitro Function of S-303 RBC Comparable to
Conventional RBC

Posttreatment Day 35
Treatment | (x standard deviatiol (x standard deviatio
of mean) of mean)
y Test 6.68+0.01 6.45+0.02
P Control 6.76+0.02 6.51+0.03
_ Test 0.03+0.01 0.20+0.10
Hemolysis (%)
Control 0.02+0.01 0.26+0.14
Spun Hematocrit Test o6+1 54 £0
(%) Control 57 +1 56 +2
Manual MCHC Test 32+1 32+1
(9/dL) Control 32+1 32+1
o
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ATP and Extracellular Potassium
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RBC Metabolism: Glucose Consumption and
Lactate Production

Glucose and Lactate (mmol/L)
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Test Glucose

» Control Glucose

Test Lactate

Control Lactate

» Increased glucose and decreased lactate due to replacement

of additive solution after pathogen inactivation process
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Exchange Process: Effective Pathogen Inactivation

S aureus 51+0.3

S marcescens 51+0.1

Y. enterocolitica >6.8 £ 0.2
E coli >6.7 £ 0.1
HIV >5.9 £ 0.1
Bovine viral diarrhea virus >4.8 +0.1
Blue Tongue >5.0+04
Adenovirus Type 5 >7.4 + 0.3
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RBC Program Summary

» Phase 1 Clinical Study Initiated in Q4’08
— Study in 28 healthy volunteers at two U.S. clinical sites
— Endpoints of RBC 24-hour recovery and lifespan

» Planning for Phase 3 Clinical Studies Underway

— Trial designs for clinical studies in acute and chronic anemia patients are
being prepared

» Collaborations in place to support commercial implementation of
the INTERCEPT RBC System

— German Red Cross, Frankfurt

— Laboratories Grifols
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Summary

» S-303 is an effective pathogen inactivation compound for whole
blood or RBC

» Preliminary results show effective pathogen inactivation in
whole blood

» Further development needed to optimize the whole blood
pathogen inactivation process

» Considering the logistical and regulatory requirements for PI of
whole blood, current focus at Cerus is to develop Pl of RBC

» S-303 pathogen inactivation system for RBC has effective
pathogen inactivation and acceptable RBC quality

» Phase 1 study assessing RBC in vivo performance enroliment
completed
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THANK YOU
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