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» On behalf of Celanese Corporation, a warm welcome to all the delegates and
participants at the 9" UHMWPE Conference

» Celanese continues to be committed to supporting the industry. We are pleased
to be a key sponsor at this important event

» We developed and started to supply GUR® UHMWRPE to the Industry in the early
1960’s

» Over the decades we have continued to improve product hygiene and optimized
grades and formulations (including GUR® UHMWPE Vitamin E grades)

» We look forward to a productive conference and dialogue this week
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Celanese Corporation is a global specialty materials leader in the production of differentiated chemistry solutions

and specialty materials used in most major industries and consumer applications.

Based in Global network of ~7,700 Employees 2018 Net Sales of
Dallas, Texas USA 42 Manufacturing Sites worldwide $7.2 Billion

Our materials and chemicals products hold leading positions in the industries we serve worldwide and are complemented by a
large, global production capacity, operating efficiencies, proprietary production technology and competitive cost structures.

Celanese is a company of world-class
chemists, material & polymer
scientists, engineers, operators and
professionals across the globe.

We engage with customers to help
them address a problem, accelerate

Celanese is represented by diverse

backgrounds, cultures, capabilities and )
product development or deliver a new

solution for their customers.

expertise.
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Global Manufacturing Locations
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Evansville, IN
Florence, KY

Winona, MN
Edmonton, AB
Clear Lake, TX

Bay City, TX /

Cangrejera, Mexico

Boucherville, QC

Auburn Hills, MI

Narrows, VA

Wilmington, NC

Enoree, SC

Bishop, TX Shelby, NC

Silao, Mexico

Ocotlan, Mexico /

Campo Bom, Brazil

N

Suzano, Brazil

External

Wehr, Germany

Utzenfeld, Germany

Amsterdam, Netherlands
Geleen, Netherlands

Spondon, UK

Perstorp, Sweden

Nantong, China KEP, Korea

Lanaken, Belgium

-~ Oberhausen, Germany

Sulzbach, Germany

Polyplastics Japan

; ®
Suzhou, China .. .
Budapest, Hungary e ./ Nanjing, China
e Al Jubail, sa Silvassa ® &7 )—— Shanghai, China
India ® o ©

Frankfurt, Germany Kaiserslautern, Germany

Kunming, China Polyplastics Taiwan

Forli, Italy | | Castel Goffredo, Italy  Zhuhai,China

Ferrara, Italy Polyplastics Malaysia Singapore

Joint Ventures

() Regional HQs
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External

Technology Center
Seoul Korea

= Portfolio Expansion
s | S g Nylon, TPE, and other
\\. 4w | Specialty compounding Cool Polymers® polymers
expansion Acquisition of /

Industry Park Debottleneckin
Hoechsil(lPH) Florence KY Cool Polymers® (Thermal Bishop, TX g
(POM) Management Solutions) ’

IPH polymer, Portfolio Expansion PEEK
I@. compounding expansion

! Frankfurt, Germany
Commercial & Technology pe- © ~y
Center Mexico City

Nanjing compounding
expansion
(POM, GUR® UHMWPE)

GUR® UHMWPE
polymerization expansion
in Nanjing

More than $1 billion invested in polymer, specialty compounding, application & technical centers globally over the past 5 years
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Celanese Medical Portfolio & Capabilities Overview

Portfolio & Materials for Healthcare Applications




Celanese History of Serving Key Medical Applications
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Insulin pens
(POM, PBT,
LCP)

‘
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Cannula disposal
unit
(POM, PBT)

External

Dry powder inhalers

)

=

Artificial hip joints Advanced Surgical
(POM, PBT, (UHMW-PE) instruments (POM)
LCP, PPS) (PPS, LCP)

7
Py

Diagnostics Surgical Stapler Orthotic Connected
(POM, PBT, cartridges component Devices
LCP) (LCP) (UHMW-PE) (LcP, PBT)

40+ years of innovation history in approved medical applications

Celanese Corporation

Safety Syringes

Filtration
(PBT, PBT, UHMW-PE)

WM

Microelectronic
Devices
(LCP)
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Celanese’s broad materials
portfolio and technical
expertise offer...

» Breadth in Functionality
» Breadth in Form Factors
» Breadth in Customer

Conversion Technologies

- Current Celanese offering

- Expanded or new offerings
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SEMI-CRYSTALLINE

Celanese has one of the broadest portfolios spanning all thermoplastic classes
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Overview of selected Celanese Capabilities in Healthcare
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External

Wear and
Implants

Electronics and
Heat

Management

Color and
Aesthetics

Controlled
Release of
Actives

Hostaform® POM and GUR ®* UHMW-PE for friction,
wear and medical implant technologies

Vectra® LCP for high flow, thin walled designs. CoolPoly®
TCP for heat dissipation and molded-in thermal
management

Molded-in color and special effects available in most
brands including medical extrusion grades

VitalDose® EVA for controlled release for better drug
utilization, safety profile, and product design

Leading Supplier to Medical Industry for Decades | Drug Delivery (e.g., inhalers, insulin pens) & Orthopedic Implants

Celanese Corporation
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V|T%DOS®'

Controlled Release
ipi

Excipient
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» Material compliance to FDA and EU requirements

» Long-term supply assurance without change of formulation

» Animal- and latex-free formulations

» Certified biocompatibility (USP 23 Class VI / ISO 10993, etc.)

» FDA Drug & Device Master Files

» Individual analytical tests per lot / delivery (purity control) where appropriate
» Expanded certificate of inspection

» Change management to GMP-principles

» Support in Regulatory Approval

NNNNNNNAN

Reduce the Barriers to Register Your Device | Achieve a New Level of Proven Material Quality
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Celanese Medical Portfolio & Capabilities Overview

Leveraging Our Design & Application Expertise
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Beyond Pellets — Systems Solutions Provider

Optimum Product
Apply Best Practices Grade Based on
Mold flow and thermal analysis . Part CTQ NPD as needed
Part Design

Part
equirements
and Design

Machine Prototype
Part

Material
Selection

Customer Need
Identified

Part Test Inject.ion Demonstrate
Qualification Molding LB ERERY Manufacturability
and Mold

Design

Design and Create

Part Forming

prototype mold

Improve Mold Design
For Improved Part

Prototype Parts

Processing
Economics
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Partnering with Celanese offers you the opportunity to leverage...
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/)
2
%
Reliable & Broad Systems Global
Trusted Portfolio Approach Footprint

Our vision is to be your “first-choice chemistry solution provider”

External Celanese Corporation

Medical
Investment
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Celanese GUR® UHMWPE in Orthopedics

Clinical History, Responsibility and Commitment




In the Beginning - the First 30 Years of TJR...
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Birth of UHMWPE (RCH 1000)
First pilot GUR® UHMWPE
unit in Oberhausen, Germany
Ziegler polymerization
1955

GUR® UHMWPE 412 and
415 as Type 1 and Type 2
grades in US (Bayport plant)
Early to Mid 80s

Trade name Chirulen® was created
Compression molding only Type 1
dedicated press
Early 70s

Hifax 1900 started (Hercules,

later Himont, later Montell in

different plants) started in the
60s until 2002

First GUR® UHMWPE
production unit in
Oberhausen, Germany 1960

GUR® UHMWPE production
unit in Oberhausen, Germany
increased to 10kt/y

1982

1955 1970
development with PTFE Poly ™

p 1958 Carbon fiber reinforced Development of

UHMWEPE -, irradiation
Mid 70s crosslinking starts
¥ 3 1 mid 70s
Charnley adopted UHMWPE g PELHMW
for THR General commercial release Direct compression
1962 of the Charnley LFA molding started
1969 mid 70s
GUR® UHMWPE has been in integral part of orthopedics right from the beginning
External Celanese Corporation

Ruhrchemie Oberhausen
completely taken over by
Hoechst AG
1984

1985

Ram extrusion of GUR®
UHMWPE 415 started

Step 1: Ram Back / Resin Fill

Unfused Funnel

prrzz2zzzZzzz .
e

VRL 7 )

Heaters

Step 2: Ram Forward

e T Tiemim
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GUR® nomenclature changes during the 90s
1992: GUR® UHMWPE 4120

GUR® UHMWPE and 4150 in the US from GUR® UHMWPE 1020/1120  GUR® UHMWPE 1020/1120
production unit Bayport plant and 1050/1150 in Europe from  and 1050/1150 globally
in Oberhausen, Germany 4" digit added Ober hz;;i;n plant 1998
extended to 20kt/y 1993: 4150 HP
1988

Hoechst sold compression
molding incl Chirulen®
tradename

Gas Plasma

Gamma in Inert

e - atmosphere packaging sterilization started
£to sz;errlllz;rtlon Hylamer and annealing 2" half of the 90s Start of
sta e’ 1951 - 1996 1995 . discussion on
1980’s _ ] Gamma in air . . .
Irradiation and Sequential using Vitamin E
00 . o abandoned Late 90
o remelting crosslinking 1998 ate 30s
1997 1998

Reliability in raw material combined with innovations in processing
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The recent past
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Bayport, TX plant closes
global supply of GUR®
UHMWPE 1020 and 1050
from Oberhausen, Germany

Oct 2002
Official stop of Ca stearate

containing GUR® UHMWPE
grades (1120, 1150) for
1900 grade was orthopedic implants
discontinued 2002
Jan 2002

First UHMWPE
First UHMWPE Handbook
conference in Torino 2004
Sept 2003

External

Commercialization of
GUR® UHMWPE 1020-E
and 1050-E Vitamin E
grades
2009

Vitamin E doped Implants

2007/2008

Continued commitment to the industry - quality and reliability

Celanese Corporation

GUR® UHMWEPE 1001 for
non-load bearing Implant
applications
2017
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GUR® UHMWPE Capacity increase and Development of Orthopedic market 2 Celanese
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Today:

0 5 Million
Surgeries
?
100 Global GUR® UHMWPE globally?
capacity in kt
20 ® Global number of 2009:
surgeries 3 Million
Surgeries
60 globally 1995
1 Million
Surgeries
v globally
20
1961:
Zero surgeries

O s——
1950 s 1970 1980 1990 2000 2010 2020 2030

Capacity increase correlated with demand
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GUR® UHMWPE Quality and consistency of performance
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Celanese has served the orthopedic industry over almost 60 years with continuously improved purity and consistent quality
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Disclaimer & Contact Information
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Disclaimer

This publication was printed based on Celanese’s present state of knowledge, and Celanese
undertakes no obligation to update it. Because conditions of product use are outside Celanese’s
control, Celanese makes no warranties, express or implied, and assumes no liability in connection
with any use of this information. Nothing herein is intended as a license to operate under or a
recommendation to infringe any patents.

Celanese®, registered C-ball design and all other trademarks identified herein with ®, TM, SM,
unless otherwise noted, are trademarks of Celanese or its affiliates.

Hostaform® is a registered trademark of Hoechst GmbH, used by Celanese Corporation under
license.

Chirulen® is a registered trademark of QUADRANT EPP DEUTSCHLAND GMBH; Celanese and these
materials are not affiliated with nor sponsored by QUADRANT EPP DEUTSCHLAND GMBH.

Copyright © 2019 Celanese or its affiliates.
All rights reserved.

Contact Information

Americas

8040 Dixie Highway, Florence, KY 41042 USA
Product Information Service

t: +1-800-833-4882 t: +1-859-372-3244
Customer Service

t: +1-800-526-4960 t: +1-859-372-3214

e: info-engineeredmaterials-am@celanese.com

Europe

Am Unisys-Park 1, 65843 Sulzbach, Germany
Product Information Service

t: +(00)-800-86427-531 t: +49-(0)-69-45009-1011
e: info-engineeredmaterials-eu@celanese.com

Asia

4560 Jinke Road, Zhang Jiang Hi Tech Park
Shanghai 201203 PRC

Customer Service

t: +86 21 3861 9266 f: +86 21 3861 9599

e: info-engineeredmaterials-asia@celanese.com

Celanese Corporation
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