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Lubrizol At A Glance

Lubrizol
L2010

Lubrizol

Lubrizol Advanced
Additives

Materials

The global leader in performance
additives for transportation and
industrial lubrication

A leader in polymer-based
technology for consumer and
industrial applications

The Lubrizol Corporation, a Berkshire Hathaway company, leverages unmatched
chemistry to unlock immense possibilities at the molecular level, driving sustainable

and measurable results to help the world move cleaner, create smarter and live
better.
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Lubrizol Pillars & Presence

People Customers

Our foundation for today

and the future
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Enterprise Operations
Our competitive advantage

mNorth America

8,000+ Employees
Headcount % by Region
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5+ years

of history and opportunity, founded in 1928

3,000+

Employees over 100 sites
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Lubrizol Life Science (LLS) Health Key Markets Served
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What is a “Medical Grade” TPU?

Lubrizol Medical Grade TPU Lubrizol Non-Medical Grade TPU
v Manufactured in ISO 9001 certified v Manufactured in ISO 9001certified facilities
facilities o Limited change notification

v Change control & notification policy o Limited quality audits
v’ Manufacturing product-integrity risk o Medical regulatory assistance not provided
0

assessrp?nts _ _ - Biocompatibility not evaluated
v Additional engineering, administrative,

product wheel controls

v Quality audit policy T
Record & physical sample retention policy VE \ (/>
v Medical device regulatory assistance e

v US FDA MAF

v Regulatory compliance packets
v Biocompatibility Evaluation
Supply continuity considerations
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Medical Device & Material Considerations

Physical Biological Chemical . Additional
Performance Performance Resistance Processability Requirements
' ™ s ™
| | Durometer, Bio- Sterilization || (JXT?GESL | Thermal
Flexibility compatibility Resistance molding) g
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| Softening —| Infection risk — Printing — Shelf life
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Matching chemistry to performance accelerates device development
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TPU Basics

Urethane = Isocyanate + Alcohol
Hard Segment Soft Segment
Strength Flexibility
B + == NNN
Diisocyanate Chain extender POlyOl
(Short chain diol) (Long chain diol)

N
»{\C 4h’(‘!
0\3\2‘6 l. Segmented structure:
'(Y\e(«\ = = A

Forms reversible crosslinks for
strong, elastic properties
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TPU Versatility oroperties

Polyurethanes

| Flexibl|e and Rigid PVC : |[ PEEK
| Bobax ] [ Polyamides (Nylons)
| |
[ SB Type Thermoplastic Elastomers | |
[I ABS
Siliconres I | Polyethylene | | [ Ps |
100 1000 10000 100000 1000000

Flexural Modulus (PSI)

esS

pro¢ Thermal
Extrusion
Solvent Molding
Casting 3D Printing

Spinning Extrusion
Coating Sintering
. Dipping Bonding \ /
Forming
\ Reflow /
Blowing

TPU chemistry provides options for performance versatility

Lubrizol
EUN 1Of

© The Lubrizol Corporation. All rights reserved. 10




TPU Key Properties in Medical Device Applications
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Major LLS Health TPU Product Families

Carbothane™

» Aromatic
polycarbonate

* Aliphatic
polycarbonate

* Shore durometers
75A to 72D

» Batch
manufacturing
allows custom
products

Other grades:

Tecoflex™

* Aliphatic polyether

* Shore durometers
80A to 72D

« Batch

manufacturing
allows custom
products

Tecothane™
» Aromatic polyether

* Shore durometers
75A to 75D

» Batch manufacturing
allows custom
products

» Tecophilic™ — Aliphatic polyether (hydrophilic grade)
e Tecothane™ Soft — Aromatic hydrocarbon-ester
e Tecoplast™ — Rigid Aromatic made by batch process

Pellethane®
» Aromatic polyether

» Aromatic polyester

* Shore durometers
75A to 75D

« Continuous Process

Isoplast®
» Aromatic

* Rigid TPU

« Continuous
Process

© The Lubrizol Corporation. All rights reserved.
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Pushing the Boundaries:
TPU Innovation

» Softer (yet strong)

* RIigid and non-softening
 Enhanced biostability

» Sustainably sourced raw materials

* Functional surface properties




Custom Support & Development Services

Define Evaluate Provide
project

Execute

feasibility & custom based on

Commercialization

e development development
objective path proposal

milestones

Example Development Project Milestones:

Milestone 1 « Provide multiple

Feasibility formulations/options

Milestone 2 ) _
. * Provide multiple batches of
Pilot Scale desired formulation to

Repeatability evaluate specification range

Milestone 3 « Scale to production

Scale-Up & equipment and
Commercialization commercialize product

© The Lubrizol Corporation. All rights reserved. 14
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Contract Manufacturing Capabilities in Primary Markets

- -

Rt IR Electrostimulation/LTI Aesthetic, Neurosurgery, IV Therapy & Bariatric
/ . Implants/LTI, Ophthalmology
/ L . \
II / [ —
| Fs._.;-"""" . .
1 r .
| /” ¢ = .
Coronary, Peripheral, Neuro Delivery gy ctural Heart Catheters & )

; Ophthalmology:
ICD and Pacing Leads Breast Implants & Tissue Expanders Phaco -Sleeve

Y —————
- ' .“ " : e

Hr 4 ——

Hydrocephalus Drains & Shunts

Systems & PTA/PTCA Balloon

Delivery System
Catheters

: .

Electrophysiology / Ablation AAA Stent Delivery Systems

Oncology

Neuromodulation Leads

GASTRIC BAND

Strategic Focus/Primary Target Markets

e o - - - - - - - - - - - ——————

' / Insulin Delivery Tubing ==
\ Venogram Occlusion Balloons R4

Bariatric

Precision Extrusion, Molding, Dip Casting,

PTCA/PTA Balloon Catheters, Precision Extrusion and Precision Extrusion and 2"¢ Ops of

2nd Ops of PEBAX, Nylons, TPU and Silicone TPU and Silicone Sheeting, and 2" Ops of TPU and Silicone
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Thank youl!

www.lubrizol.com/Health/Medical
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