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Copyright and Disclaimer

This Presentation is for internal use only and has been prepared by ChromaCon AG
(“ChromaCon”) for business partners including investors, solely for informational purposes.

The information contained herein has been prepared to assist business partners and
Bros ective investors in making their own evaluation of the Company and does not purport to
e all-inclusive or to contain all of the information a prospective or existing investor may
desire. In all cases, interested parties should conduct their own investiEation and analysis of
ChromaCon and the data set forth in this information. ChromaCon makes no representation or
warranty as to the accuracy or completeness of this information and shall not have any
liability for any representations (expressed or implied) regarding information contained in, or
for any omissions from, this information or any other written or oral communications
transmitted to the recipient in the course of ChromaCon’s evaluation.

This information includes certain statements and estimates provided by ChromaCon with
respect to the projected future performance of the company. Such statements, estimates and
projections reflect various assumptions by management concerning possible anticipated
results, which assumptions may or may not be correct. No representations are made as to the
accuracy of such statements, estimates or projections. Prospective investors will be expected
to have conducted their own due diligence investigation regarding these and all other matters
pertinent to investment in ChromaCon.

This presentation may contain statements that are not historical facts, referred to as “forward
looking statements.” The corporation’s actual future results may differ materially from those
suggested by such statements, depending on various factors.



1. Cohn Process

2. Cascade Affinity Process )




Plasma Fractionation

Today: Most major fractions are generated through non-chromatographic
processes:

Cryo-precipitation, Ethanol precipitation

Side fractions (FVIII, FIX others) are purified by affinity chromatography to
obtﬁin purity for clinical use. A few chromatographic steps are on the "critical
pat o

Two processes are mostly used: Cohn fractionation with single-column
chromatography steps

Cascade affinity process

Most affinity resins for plasma products are customized for a product class
but not highly specific leading to flat breakthrough curves meaning that you
will waste a lot of expensive affinity resins

Product Yield is very important as plasma supply is limited and safety testing
very expensive

ChromaCon’s technology will increase the yield up to 80% without
compromising target purity and will reduce affinity resin costs by up to 60%
without changing its use in either the Cascade or the Cohn fractionation
process




Status Quo: Cohn Process with Chromatography
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Status Quo: Cascade Process (Prometic)

Affinity resin cascade for selective removal of products from plasma feed

Problem: Affinity step not efficient and eluate not pure enough
Filtered Plasma

:0...
“i3e]
N ..g..:. R Goal 1: CaptureSMB for efficient
| l Qg » OW-through Capture (up to 3-fold higher productivity)
° D and 60% reduction in capture resin cost -
Plasminogen

vWF/Factor Vil P
Eluate ‘.:o Flow-through
v o
°
oo
Plasminogen

I o, ¢ Fibrinogen
Eluate | l :.O... Flow-through
e o
D, 07
Fibrinogen ®.® e Immunoglobulin
Eluate ‘ o'.' Flow—thr%ugh
l oo i |
°
Immunoglobulin Alpha 1 Proteinase
Eluate l Inhibitor Impurities
— ‘ ® e & ornew products
Goal 2: MCSGP for polishing l %% g,“m?‘e;":epm‘“" PROMETIC
. . . H A g —ts
to obtain very hlgh purlty umjan Serum ItE:::‘r:tlg 7 BIOSCIENCES

with up to 80% more yield
and 80% less buffer consumption

© ChromaCon 2018




Purification

A typical purification sequence consist of:

A clarification step: mixed mode, expanded bed adsorption, Monolith...) used
to concentrate products from feed stream

* A capture step: Affinity, mixed mode, Monolith...)
high yield and in some cases high purity (affinity) but typically low
productivity and expensive affinity matrices (affinity). ChromaCon technology
(CaptureSMB) can improve productivity up to 3x and save up to 60% resin

* A polishing step: Membrane chromatography. Typically designed as flow-
through mode. ChromaCon technology (MCSGP, Flow-2) can improve yield by
up to 80% and improve productivity and buffer consumption

e Two virus inactivation steps (virus filtration, pasteurization, UV-C, etc.)
* Prion removal
* Sterile filtration / freeze-drying

» 7 steps each with 95% step yield =2 70 % overall yield. ChromaCon technology
could improve overall yield to more than 90%



CaptureSMB — a process to maximize affinity capture efficiency




CaptureSMB - A continuous process for affinity capture

CaptureSMB ® : Loading of two interconnected columns to maximize capacity utilization of the first column
or to increase throughput.

] Increase Capture step efficiency
1 Save up to 60% affinity resin cost
1 Process faster and preserve product integrity
1 Especially useful if the breakthrough curve is flat (low specificity of affinity resin)
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CaptureSMB - A continuous process for affinity capture

Load

Step 1 _

* In the sequential loading phase, columns 1 and 2 are
interconnected. Column 1 is fully loaded with sample
(red) while its breakthrough is captured on column 2.

Step 2

e

 Column 1 is washed, eluted, cleaned and re-
equilibrated while loading continues on column 2.

Load

» After regeneration of column 1, the columns are inter-
connected and column 2 is fully loaded while its
breakthrough is captured on column 1.

Step 4

I
—
Step 3 m
4
Load
I
J
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* Column 2 is washed, eluted, cleaned and re-
equilibrated while loading continues on column 1. This
cyclic process is repeated in a continuous way.



MCSGP Process for obtaining higher purity AND yield




MCSGP Process

* Batch operates in an essentially 2D
continuum between purity ana yield
with little impact on productivity.

* With MCSGP, both purity AND yield
remain high.

 MSCGP also allows up to 10-fold
higher productivity and up to 80%
reduction in solvent consumption.

The result of this process improvement
is:

* Enhanced production capacity
(doubling of output)

* Smaller footprint of equipment and
utilities

* Lower CAPEX and OPEX

* Lower COG of product

» Better product quality (getting more
pure product)

Productivity

MCSGP

I’
I
!
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MCSGP advantages compared to single column batch
chromatography

Higher yield at target
Automated internal purity, higher
recycling Productivity, lower
solvent consumption

Larger ove‘rlaps of product Can afford higher Load,
and impurities smaller particles, shorter
Without loss of separation columns, faster flow rates

© ChromaCon 2018



The Single Column Batch Separation Challenge

* Yield-purity trade-off for ternary separations
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MCSGP principle: recycle until it’s pure

Conventional single column batch
chromatography

e

T

pure product

impure
product
to waste
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MCSGP chromatography
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MCSGP in Plasma Fractionation

* ChromaCon Technology employing the MCSGP process principle

» Simplifies the standard plasma fractionation process, resulting in higher

yields and lower costs, while retaining the validated virus inactivation
steps

* Provides higher chromatography step yields (up to +80%), leading to
more products and lower COG

* Allows operational cost reduction through buffer and stationary phase
savings of up to 60%

e Reduces CAPEX by 30%

 GMP Process Equipment (LEWA) using and Infrastructure supplied by
globally acting partner engineering companies (Glatt)



Plasma Fractionation with standard batch chromatography
(Cohn Process with chromatography)
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Typical Plasma fractionation process with ChromaCon Technology
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ChromaCon Technology for Plasma Fractionation

Modified Cohn Process to optimize yield for high value plasma proteins

[ frozen plasma ]
' +50% yield
Ccryo precipitate [ cryo-poor plasma ]
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faster processing and much ‘ precipitation
higher yields. _ ! |
Details on next slide. Albumin I9G | +50% yield
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Typical Plasma fractionation process with Contichrom

Application @ (cryo-precipitate branch) A Contichrom® unit (MCSGP) is
used to obtain high-purity Factor VIl and optionally fibrinogen and vWF.
Expected Factor VIl yield increase: at least 50%.

Application @ (cryo-poor plasma branch): Contichrom® unit (MCSGP) is

used to isolate Factor IX with high yield and purity. Expected Factor FIX
yield increase: at least 50%. In this step, there is the option to isolate FVII
and Protein C.

Application ® (cryo-poor plasma branch): A Contichrom® unit (running

the CaptureSMB® process) is used to isolate AT-1Il by Heparin affinity
chromatography. The flow-through is processed further for purification of
IVIGs and Albumin using the traditional pathway.

Application @ (cryo-poor plasma branch): A Contichrom® unit (MCSGP) is

used to purity Antitrypsin (AAT) with high yield and purity.

If the 1gGs need to be purified to high purity IVIGs, the Contichrom® unit
can be also used for this task



Typical Plasma fractionation process with Contichrom

* Application @ (cryo-poor plasma branch): A Contichrom® prep unit
(MCSGP) is used to purify Anti-trypsin (AAT) with higher yield and purity
when compared to batch chromatography:

purity A

76%| @ I @MCSGP

LT S — batchg -
: > Yyie
33% 87% 4

(results presented at SPICA 2012 conference by ETH Zurich, slides available through ChromaCon)

» Application ® (cryo-poor plasma branch): Isolation of AT-IIl by Heparin
affinity chromatography using the CaptureSMB® process. (see case study
below)




Typical Plasma fractionation process with Contichrom

* Potential improvement of
Cohn process: By using
chromatography
- increasing vield of AAT

(=A1PI), the revenues
can be increased
significantly

* With Contichrom a further
50% improvement is
possible

- >1‘000 USD/L plasma

Source

A comparative study of Cohn and

chromatographic fractionation using

a novel affinity “Cascade Process”.

John Curling, Dev Baines, Christopher Bryant,

Ruben Carbonell, Tom Chen, Patrick Gurgel, Timothy Hayes
4% Plasma Product Biotechnology Meeting

Porto Elounda, Crete, Greece, 9-12 May 2005

Cascade WWFFVII g6 Abumin  A1P

Yield 62%  10%  713%  68%

$ig §10000  $38 225 5330

gibaten 18 20975 89500 3582

SMM / yr %7 172 296 1723

$/L plasma 2 sm8  s575 s (s6T28)
Cohn WV 1gG Abumn AP

Yield 18%  51%  86% 15%

$ig $10000  $38  $225  $330

gibatcn 6 15243 105000 798

SMM / yr 91 851 347 387

$/L plasma $18 1655  $675 515 (326 )

Batch size = 3,500 litres




MCSGP Process Calculations
e Cryo-poor plasma (3500 kg purified product p.a.)

Performance overview

batch MCSGP

Productivity (throughput) [g/L/hr] 0.9 3.4
Buffer consumption [L/g] 3 1.2
Buffer consumption per month runtime [m3/month]| 863 345
Overall volume of stationary phase [L] 331.8 142.5
Units dimensions (no limit on columni.d.)

Number of columns per unit [-] 1 4
bed height [cm] 25 15
column inner diameter [cm] 130 55

* Conclusion: due to high-volume throughput, MCSGP seems to be the

only feasible option




Estimated unit dimensions (cryo-precipitate)
* Cryo-precipitate (100 kg purified product p.a.) :

Performance overview
batch MCSGP

Productivity (throughput) [g/L/hr] 1.0 4.1
Buffer consumption [L/g] 5 2

Buffer consumption per month runtime [m3/month]| 38 15
Overall volume of stationary phase [L] 12.3 3.5

Units dimensions (no limit on columni.d.)

Number of columns per unit [-] 1 3
bed height [cm] 25 15
column inner diameter [cm] 25 10

* Conclusion: MCSGP provides higher product yields and lower
operating costs



OPEX savings with MCSGP Process

E.g. for cryo-poor plasma

batch MCSGP  OPEX reduction by MCSGP

Buffer consumption per month runtime [m3/month]| 863 345 -60

Overall volume of stationary phase [L] 331.8 142.5 -57

e Assuming 0.2 €/L buffer (WFI quality), 1L stationary phase 1‘000 €
and 1 year lifetime of stationary phase

e Estimated annual buffer & resin cost:
batch=2'400 k€, MCSGP=970 k€

* Annual buffer/resins savings: 1‘430 k€

* Estimated additional cost savings of 0.5 M€ due to lower labor and
maintenance cost

* Annual total savings: up to 2 M€



CAPEX Savings with MCSGP (Greenfield)

* Due to significantly smaller footprint and utility use, estimated
reduction in CAPEX is up to 30%
(10 M€ for a total budget of 100 M€)

e Detailed unit dimensions and subsequent CAPEX reduction
estimate need to be refined in basic engineering phase




Case Studies: Contichrom® for Plasma Fractionation

Modified Cohn Process using CaptureSMB and MCSGP to optimize yield and
purity for high value plasma proteins

Case Study: AAT purification from human plasma ¢

Case Study: al1-AT purification Irom rluman plasma v &




Case study: al-AT purification from human plasma

e Capture of AT-Ill from pre-treated plasma using heparin affinity
chromatography

e Superior performance of CaptureSMB in comparison to batch
chromatography:
* 45% higher loading
* 38% higher productivity and 29% reduction in buffer consumption

14
0 — Plasma processed per year [L] 492800
o %‘ 1.2} Pool size [L] 1600
£ - | ing ti h
S D Pool processing time [h] 24
T = 1.0r AT Ill concentration [g/L] 0.1
n E AT Il amount per pool [kg] 0.16
§ m 0.8¢ Effective production per year [Kgl 49,28
= Heparin affinity resin costs [UsS/L] 2200*
c B 0.6¢
i
= = 0.4r Materials and Methods
30
E - 0.2} = Feed: cryo-supernatant from human plasma (AT I1l: 0.08-0.24 g/L)
<l £ * Column dimensions: Batch (ID 0.5cm x BH 10cm)
0.0 CaptureSMB (ID 0.5¢m x BH Scm).
20 50 75 100 * Resin: Toyopearl® AF-Heparin HC-650 M (Tosoh bioscience)
Resln |ifetime [cy:;lag] * Analytics: TSKgel Heparin-5PW (Tosoh bioscience)

* Chromatographic equipment: ContiChrom® Lab-10 (ChromaCon AG)

3 Monica Angarita et al. Poster presentation SPICA 2014

C




Case study: al-AT purification from human plasma

Replacement of a batch DEAE chromatography
step by MCSGP chromatography (same resin)
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Process Development Equipment: Contichrom

The Contichrom® CUBE / Combined System

Specifications:

CUBE 30:0.1-36 mL/min

CUBE 100: 0.1-100 mL/min

UV-LED detectors at 280 & 300 nm,
optional 260 nm

optional external detector 190-500nm
Pressure rating:

50 bar (FPLC)

100 bar (HPLC)

Optional external
Multiwavelength detector
190-700 nm

page
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EcoPrime Twin® GMP system for CaptureSMB

Multi-Function System with several
process choices l' ’ l

Hybrid System for Stainless Steel
connected to disposables USP/DSP

Implemented at pilot/process scale with
reference customer (BMS)

Aspen Award 2017 for excellence in
Bioprocessing

Twin Connected
Column 2-step batch
CaptureSMB polish

Batch & In-line
Flip-Flop dilution

Risk reduction, process intensification
with small equipment footprint and
manufacturing flexibility

page ECYI
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https://aspenxchange.com/aspen-award
https://aspenxchange.com/aspen-award

EcoPrime Twin® MCSGP Scale-up: FPLC and HPLC Systems

Select features*

= Ability to run batch and MCSGP

= Platform design

= |ntegrated Buffer In-line Dilution

= Scale-up method conversion from CUBE to EcoPrime methods

= Allan-Bradley Rockwell and DeltaV operating systems

= Enables compliance with 21CFR part 11, and others

= Alarm and event logs, access control

* Drain & blow dry

= CIP & and aseptic single use connectivity (LPLC)

= (Cleanability of all wetted parts

= Flow accuracy: 0.5% - 1.0% variation.

= Gradient accuracy: 0.5% - 1.0% variation

= Pressure rating: 7.5 bar (up to 100 bar for ATEX non-GMP
MCSGP units)

= Flow path: stainless steel

= Equipment payback time of < lyear

Min Max
Type
L/min L/min EcoPrime Flow rate Column ID Linear velocity
Ecoprime 100 Twin HPLC  range* [L/h] range [cm] range [cm/h]

Example of MCSGP LPLC system ranges® Example of MCSGP HPLC system ranges*

100 92 49 2 20 2 209 * Low and High Pressure MCSGP Twin
Ecoprime 250 0.02 3.0 250 2 200 10 | 20 25 637 models may vary in features noted
500 75 | 500 | 20 |45 24 | 314
Ecoprime 500 0.06 10 1000 175 | 1000 | 30 |60 | 25 | 354

page
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Moving fast with twin-processes
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info@chromacon.com

+41-(0)-44 445 2010

www.chromacon.ch

linkedin.com/company/chromacon-ag



