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Dear Colleagues,

Thank you very much for your interest in our process chromatography products. We hope that you find
our new 2008 - 09 Tosoh Bioscience Chromatographic Process Media Catalog to be a helpful source of
solutions for your purification needs.

In this catalog, you will find the latest information on our TOYOPEARL® and TSK-GEL® bulk resin
products. We have added several new products since the last catalog and are pleased to introduce
our two new ion exchange resins:

Toyopearl GigaCap S-650M (see p.20)
Toyopearl GigaCap Q-650M (see p.21)

and our newest hydrophobic interaction resin:
Toyopearl Phenyl-600M (see p.31)

These new resins have significantly improved dynamic binding capacities and recoveries for large
proteins such as mAbs as well as small proteins. They are based on the same polymer beads as our
Toyopearl resins but have been engineered with unique surface modifications to achieve their
enhanced performance.

Some of you have participated with us in the Tosoh Resin Innovation Program (TRIP) noted in the
"Custom Resins" section of the catalog. Some of these collaborations have resulted in both the new
commercial products listed above and novel proprietary resins for interested customers. Please
contact your local Business Development Manager to begin a dialogue if you have such a need.

We look forward to hearing your thoughts on making better chromatographic resins and any comments
you have on our new catalog.

Best Regards,

Shigeru Nakatani
Executive Vice President
Tosoh Bioscience LLC
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General Introduction

About Us

Our history...

Tosoh Bioscience is an acknowledged leader in the field of
bioseparations. Established in August 1987 as TosoHaas, we were the
joint venture of two multi-billion dollar companies: Tosoh Corporation
of Japan and Rohm and Haas Company, USA. In the year 2000, Tosoh
Corporation purchased Rohm and Haas Company’s business interest in
TosoHaas and formed Tosoh Biosep subsidiaries with sales, marketing,
and technical service offices in the U.S. and Germany. In 2002, Tosoh
Biosep was re-organized with Tosoh’s clinical diagnostic business units
under the name of Tosoh Bioscience. In 2007, Tosoh Scientific
Instrument Division changed its name to Tosoh Bioscience Division and
Tosoh (Shanghai) Co., Ltd. was also created.

A global perspective...

Since our beginnings, we have become an effective manufacturing
partner with many of the world’s most innovative pharmaceutical
and biotechnology companies. Our TSK-GEL® and TOYOPEARL®
chromatographic resins are important components in the analysis,
isolation, and purification of biomolecules. Tosoh’s portfolio of
over 500 specialty items encompassing all common modes of liquid
chromatography can help purify any protein, peptide, enzyme, nucleic
acid, antibiotic, or small molecule that may be encountered.

Seamless scale-up with polymer resins...

The polymeric TSK-GEL analytical HPLC columns and Toyopearl
production scale resins are made using the same chemistry. This gives
them the same chromatographic selectivity so that a method
developed on a TSK-GEL column for an analysis can be easily scaled
up to the corresponding bulk Toyopearl resin for manufacturing use.
This product synergy saves valuable development time.

Tosoh’s technology...

For over thirty-five years our parent, Tosoh Corporation, has been the
world leader in the analysis and purification of proteins. Tosoh's
TSK-GEL SW columns are the industry standard for size exclusion
chromatography of biomolecules. This has led Tosoh to a fundamental
understanding of the role played by pore diameter and molecular size
in chromatographic separations. This knowledge allows Tosoh to
design higher performance polymeric resins for ion exchange,
hydrophobic interaction, affinity and reversed phase applications.

New product creation...

Tosoh Bioscience and our parent, Tosoh, provide solutions for today’s
biological purification needs. The “Custom Resin” section of this
catalog describes how we are ready to solve future separation
challenges as well. Whether it is a surface modification of an existing
product or the creation of a new one, we encourage you to contact us
to provide you with a customized solution.

TosoH Bioscience LLC

156 Keystone Drive, Montgomeryville, PA 18936-9637
Tel: (800) 366-4875 Fax: (215) 283-5035

Email: info.tbl@tosoh.com

TosoH Bioscience GmsH

Zettachring 6, 70567 Stuttgart, Germany

Tel: +49 (0)711 13257-0 Fax: +49 (0)711 13257-89
Email: info.sep.eu@tosohbioscience.com

TosoH CorPORATION - NANYO COMPLEX

Toyopearl resins are produced at the Tosoh Nanyo Complex — a
sprawling 3 million sq. meter facility that is Japan’s largest chemical
manufacturing complex.

TosoH (SHANGHAI) Co., LTD.
The new offices of Tosoh (Shanghai) Co., Ltd. are located in the
Gienkee Building.
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The skills toolbox

The science of biopurification is one of the fastest growing
technologies in the world. Companies that accept the pace and are
flexible will win. At Tosoh, we engineer: particle size, pore size,
surface area, ligand chemistry, and innovation. The “Tosoh
Resin Innovation Program” (TRIP) discussed in the “Custom Resin”
section of this catalog describes our core technologies for solving
customer problems.

Customer trust is our No.1 priority

Customer trust is earned, not given. Since 1987, Tosoh Bioscience has
helped develop processes from benchtop discovery to multi-thousand
liter manufacturing scale. A number of our process customers have been
with us continuously for over 20 years. We have earned their trust.

From development to new product launch we share in the excitement
of our customers’ successes, as well as their clinical disappointments.

In either case, Tosoh Bioscience uses its technology, innovation, and
customer commitment to expedite the development process to build
better customer relationships and trust for the future.

Let’s start this process today!

We listen to every customer request
Developing trust with our customers allows us to have very detailed
discussions about individual customer needs. These discussions guide
us in our understanding of emerging new product requirements and
also the level of satisfaction the customer has with us as a company.
We specialize in designing new products based on existing
chemistries to solve specific customer applications.

Do you need a better HETP?
We can do it.

More dynamic binding capacity?
We can do it.

A new ligand immobilization?
We can do it.

Just ask us.
We will listen.

The best experience for our customers

As your manufacturing partner we want our logistical support to be
seamless to you. From your initial product evaluation to full scale
manufacturing, our technical support, order administration, and final
shipment procedures are in place to make your experience with us a
thoroughly enjoyable one.

Courteous professionals are available to answer all of your
questions. Our customer service processes are also in place to deliver
our resins to you as agreed. Journal references, product specifications,
samples, quotations, applications and scale up support are all just a
telephone call, email, or mouse-click away.

Tosoh Bioscience works hard to make it easy for you to do business
with us.

Complete regulatory support

Controlled production processes and auditable manufacturing
facilities are the regulatory requirements of our industry. Well
characterized, consistent resin products are as important to us as your
therapeutic molecules with their known impurity profiles are to you.

For this reason Tosoh Corporation’s manufacturing site in Japan
and both Tosoh Bioscience subsidiaries in the US and Europe are
ISO 9001:2000 certified.

Our manufacturing facilities are continuously audited by customers
and we pass their tests.

We maintain regulatory support information on our chromatographic
resins available to our customers for their process registration needs.

Our resin processes are well controlled.

Comprehensive technical support

Do you need help developing an HPLC assay for the analysis of a
new therapeutic target? How about monitoring the therapeutic’s
metabolites in the human body? Do you need help with a
"self-packing” process column or a multi-thousand liter one? Our
technical support specialists can provide assistance in all of these
areas and more.

We offer on-site training, application specific seminars, and are
the sole sponsor of the HIC/RPC Bioseparation Conference series
(www.HIC-RPC.org).

Do you need some help or training? Call us.
We’'ll be there for you.
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General Introduction

The Products Toolbox

From the research laboratory to full scale manufacturing, we offer
the same polymer chemistries in our TSK-GEL and Toyopearl products
(Table I). Whether you are scaling up from a TSK-GEL column HPLC
method to Toyopearl for manufacturing, or are scaling down from a
Toyopearl purification to the corresponding TSK-GEL column for the QC
of your target, we make it easy to develop methods to do both.

TSK-GEL columns

Our TSK-GEL prepacked columns for high performance liquid
chromatography are used for the analysis and purification of proteins,
peptides, biopolymers and low molecular weight compounds. Many
different chromatographic modes are offered including: size exclusion,
ion exchange, hydrophobic interaction, reversed phase, affinity and
normal phase chromatography.

The column packing materials are either spherical silica or polymer
particles, ranging in size from 2um to 30um. Columns are constructed
of stainless steel, glass, or polyetheretherketone (PEEK) and are
available from microbore to preparative sizes.

Please request our Laboratory Products Catalog for more information.

Table |

TSK-GEL resins

The polymeric resins with particle sizes of 20um and 30um used in
TSK-GEL columns are also available in bulk quantities for large scale
ion exchange and hydrophobic interaction chromatography. Their
mechanical stability and permeability make them excellent for use
when increased separation performance and plate count are needed
for optimum preparative or process chromatography.

Toyopearl resins

Toyopearl resins are hydrophilic macroporous methacrylic resins for
large-scale chromatographic applications. Their rigid polymeric
backbone has better pressure-flow properties than most other
commercially made materials. Therefore, higher linear operating
velocities can be used for faster process throughput and decreased
recycling times.

Toyopearl resins are stable over the pH 2-12 range for normal
operating conditions and pH 1-13 for cleaning conditions. The resins
are available in average particle sizes of 35um, 65um, 75um, and
100um for high resolution, intermediate purification, or capture
chromatography. Toyopearl resins are also offered in many different
pore diameters for size exclusion, ion exchange, hydrophobic

Comparison of prepacked columns with respective bulk polymeric media

Mode TSK-GEL columns ToyoScreen Process Bulk polymeric media for scale-up and production
for analysis Development columns
SEC TSK-GEL G1000PW - G6000PW Toyopearl HW-40 - HW-75
IEC TSK-GEL SP-5PW ToyoScreen SP-650M TSK-GEL SP-5PW Toyopearl SP-650S, M or C
ToyoScreen SP-550C Toyopearl SP-550C
ToyoScreen MegaCap Il SP-550EC Toyopearl MegaCap Il SP-550EC
ToyoScreen GigaCap S-650M Toyopearl GigaCap S-650M
TSK-GEL CM-5PW ToyoScreen CM-650M Toyopearl CM-650S, M or C
TSK-GEL DEAE-5PW ToyoScreen DEAE-650M TSK-GEL DEAE-5PW Toyopearl DEAE-650S, M or C
TSK-GEL SuperQ-5PW ToyoScreen SuperQ-650M TSK-GEL SuperQ-5PW  Toyopearl SuperQ-650S, M or C
ToyoScreen GigaCap Q-650M Toyopearl GigaCap Q-650M
ToyoScreen QAE-550C Toyopearl QAE-550C
HIC TSK-GEL Ether-5PW ToyoScreen Ether-650M TSK-GEL Ether-5PW Toyopearl Ether-650S, M
TSK-GEL Phenyl-5PW ToyoScreen Phenyl-650M TSK-GEL Phenyl-5PW  Toyopearl Phenyl-650S, M or C
ToyoScreen Phenyl-600M Toyopearl Phenyl-600M
ToyoScreen Butyl-650M Toyopearl Butyl-650S, M or C
ToyoScreen Butyl-600M Toyopearl Butyl-600M
ToyoScreen Hexyl-650C Toyopearl Hexyl-650C
ToyoScreen PPG-600M Toyopearl PPG-600M
ToyoScreen SuperButyl-550C Toyopearl SuperButyl-550C
AFC TSK-GEL Chelate-5PW ToyoScreen AF-Chelate-650M Toyopearl AF-Chelate-650M
TSK-GEL Tresyl-5PW TSK-GEL Tresyl-5PW Toyopearl AF-Tresyl-650M
ToyoScreen AF-Blue HC-650M Toyopearl AF-Blue HC-650M
ToyoScreen AF-Red-650M Toyopearl AF-Red-650M
ToyoScreen AF-Heparin HC-650M Toyopearl AF-Heparin HC-650M
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interaction, and affinity chromatography. Pore diameter and surface
area can be optimized to ensure excellent kinetic access and binding
capacity of your target regardless of molecular size.

For predictable results in scale-up, Toyopearl resins are based on the
same chemistries as the prepacked TSK-GEL columns. This allows the
seamless direct scale-up of methods developed on TSK-GEL products
to Toyopearl.

ToyoScreen process development columns

ToyoScreen process development products are easy to use. They
are available as ImL and 5mL prepacked columns of your favorite
Toyopearl hydrophobic interaction, ion exchange or affinity resins.
They can be connected to most laboratory chromatographic systems
for early development resin screening.

Safety data and warranty

Tosoh Bioscience maintains Material Safety Data Sheets
(MSDS for the U.S. and ERSDS for Europe) on all of its bulk resins.
These data sheets contain pertinent information that you may need to
protect your employees and customers against any known health or
safety hazards associated with our products. Tosoh Bioscience supplies
copies of our Material Safety Data Sheets with all bulk resins. You and
your customers are responsible for knowing all information and
precautions disclosed in the MSDS and any other available materials
provided by Tosoh Bioscience which set forth information concerning
our products. These describe precautions to be taken in the storage
and handling of our products and in the maintenance of the health and
safety of persons exposed to our products, the public and the
environment with respect to our products. You and your customers
should convey such information and precautions to the persons who
may be exposed to our products.

We also suggest you contact your supplier of other materials
recommended for use with our products for appropriate health and
safety precautions prior to their use.

Many of the Toyopearl and TSK-GEL products have been assigned
drug master file numbers by the FDA. Please direct inquiries to the
Technical Service Manager, Tosoh Bioscience LLC, 156 Keystone Drive,
Montgomeryville, PA 18936, U.S.A.

Tosoh Bioscience warrants that at the time of delivery each Product
conforms to the specifications thereof contained in the Certificate of
Analysis (“COA”) or the Operating Conditions and Specifications
(*OCS™) sheet, as relevant, as is provided together therewith; provided,
however, that the foregoing warranty applies only if the Products have
been properly handled, stored and used by Buyer. Buyer acknowledges
that the conditions of use and application by Buyer or its customers of
any Product and technical information provided in connection therewith
(whether verbal, written or by product evaluation) are beyond Tosoh
Bioscience’s control. Buyer agrees that it shall test such Product and
technical information to determine to its satisfaction whether they are
suitable for the intended use and applications of Buyer or its
customers. All technical information shall be given without warranty
or representation. Buyer assumes, and releases Tosoh Bioscience
from, all liabilities, in contract, tort or otherwise, incurred in connection
with the use or application of any Product or technical information
provided in connection therewith (whether verbal, written or by product
evaluation). THIS WARRANTY AND THE PATENT WARRANTY
CONTAINED IN THE TERMS AND CONDITIONS ARE GIVEN AND
ACCEPTED IN LIEU OF ANY OTHER WARRANTIES AND
REPRESENTATIONS, EXPRESS OR IMPLIED, INCLUDING WITHOUT
LIMITATION THOSE OF MERCHANTABILITY OR FITNESS FOR A
PARTICULAR PURPOSE, OR NONINFRINGEMENT OF INTELLECTUAL
PROPERTY RIGHTS. Please also see our terms and conditions for other
conditions applicable to our warranty.
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General Introduction

Technical data and trademarks

The technical information and data herein contained (the “Technical
Data”) are based on information Tosoh Bioscience believes to be
reliable and are offered in good faith, but are given without warranty
or representation, as the conditions of use and application by you or
your customers of our products and the Technical Data are beyond the
control of Tosoh Bioscience. You should test our products and Technical
Data to determine to your satisfaction whether they will be suitable
for the intended use and applications of you or your customers.
Suggestions for the uses of our products should not be understood as
recommending the use of our products in violation of any patent or
other intellectual property right or as permission or license to use any
patent or other intellectual property right.

Toyopearl, ToyoScreen, TSK-GEL, TSKgel, Toyopearl MegaCap, and
Toyopearl GigaCap are registered trademarks of Tosoh Corporation, the
parent company of Tosoh Bioscience.

Triton is a registered trademark of Union Carbide Chemicals and
Plastics Co., Inc.

Capto is a registered trademark of GE Healthcare Bio-Sciences.

Return Policy:

Tosoh Bioscience is fully committed to delivering quality products
and services. TSK-GEL column products are accompanied by a
chromatogram demonstrating the performance of a test mixture on that
column and by an OCS sheet that contains information about the
Operating Conditions and Specifications of the column. TSK-GEL and
Toyopearl media products are accompanied by Certificates of Analysis.

Despite our commitment to product quality, columns and resins
occasionally perform differently than expected in a customer's
application. Therefore, we ask you to inspect your TSK-GEL columns
and Toyopearl media within 30 days of receipt by using the conditions
described in the documentation supplied with the product. Let us know
within this 30 day period if the product does not meet the
specifications on the OCS (Operating Conditions and Specifications)
sheet and QC document, or as listed in the Certificate of Analysis.

Subject to prior authorization, we will accept for return all products
that do not perform according to their specifications.

If laboratory TSK-GEL columns or media containers up to 1L in size
are authorized for return for reasons other than Tosoh Bioscience's
error or because of a product defect, there will be a restocking charge
of $50 or 10% of the list price, whichever is greater. Most 5L and 50L
containers of bulk resin are packaged and made to order in Japan and
are not returnable except for reasons of Tosoh Bioscience error or of
product defect.
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