Lubrizol Thermoplastic Polyurethanes
= for Medical Applications
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A Balanced International Presence—zZREEME R4 T

Consolidated Revenues
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Worldwide Employees
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We sellinmore
than 100 countries

with more than half
of our sales outside
of North America
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Growth. Innovation. People.
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A wholly owned subsidiary of Berkshire Hathaway
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2012: revenues $162 billion, net income $15 billion
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Chairman & CEO: Warren E. Buffett
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演示者
演示文稿备注
Lubrizol has a well-balanced global presence
Revenues: $6.1 billion 
35% North America		• 19% Europe
28%  Asia/Pacific/Middle East	                   •  8% Latin America

Employees: About 7,100 employees.
56% North America 		 • 29% Europe
11% Asia/Pacific/Middle East	                    • 4% Latin America

We do business in more than 100 countries, with more than half of our sales outside of North America
Lubrizol has an extensive international supply chain, allowing us to support our customers virtually anywhere in the world

Our company is firmly established in emerging markets:
Profitable operations in China and India, most built in the last decade but some that have been there for many years
Using our familiarity with these developing countries as we make significant investments to build Advanced Materials sales
Positioned to take full advantage of opportunities offered by emerging markets
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TPU was invented by us We are the largest TPU Manufacturer
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We have over 50 years of history in TPU
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We have over 30 years of reputation in the medical market
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We supply into the Military
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Where Do Polyurethanes Flt’PﬁA%%TﬁEE‘JF_\Z ?
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Properties of Medical Polyurethanes
e Strength & Durability
* Biocompatibility & Biostability
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* Unique Softening The Body

* Process Versatility / Easy

» Adhesive Capability & Weldibility
» Clarity & Pigments

» Radio-opacity & Printability
By Filler (Barium Sulfate)
Clear Radio-Opaque

*Kink Properties
Kink resistance
Kink Recovery

* Solvent & Chemical & Abrasion
Resistant

 Flexibility & Elasticity
* Rigidity & Dimensional Control

» Breathability & Controlled
Moisture Absorption
*Transportation
Water / Moisture / Gases / Drugs

7 © The Lubrizol Corporation 2013, all rights reserved
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Medical Grade Material Requirements
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Acceptable Surface Chemistry
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ETO (Ethylene Oxide) ETO (3A& Z%%)
Gamma/E-Beam il &2Gamma / BFERE-Beam

LI LI

Tecoflex™ Aliphatic J J J J X
Tecothane™ Aromatic J J 0 0 0 0
Carbothane™ Aliphatic J J J J J X
Tecophilic™ Aliphatic J J J J J X
Isoplast® Aromatic J J 0 0 0 0
Pellethane® Aromatic J J 0 0 0 0
Tecoplast® Aromatic J J 0 0 0 0

Key: J Recommend 0 May Cause Discoloration™ | X Do Not Recommend
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Polyurethane Uses in Medical
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Wound Care
Reconstructive surgery
materials

Skin dressings and tapes
Suture material

Surgical drapes
Transdermal drug delivery
patches

Wound dressings

Cardiovascular

— Cardiac assist pump
bladders, tubing,
housing, coatings

— Heart pacemaker E@@ﬂyuﬂm@&h@m@
connectors, coatings,
lead insulators

— Heart valves

— Vascular grafts, patches

— Blood bags
— Blood oxygenating Miscellaneous
tubing, conduits —  Catheters
— Closures
Orthodpedics — Fittings
Gastroenterology & Urology — Connectors

—  Orthopedic splints
— Bone adhesives
— Percutaneous shunts

— Endotracheal tubes

— Synthetic bile ducts

— Hemodialysis tubing, membranes,
connectors

Gunatillake, P.A. and Meijs, G.F. Polyurethanes in Biomedical Engineering in Encyclopedia of Materials, Vol 8, K. Jurgen, et.al, ed. Elsevier Science LTD, 7746-53, 2001.

11 © The Lubrizol Corporation 2012, all rights reserved
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Gunatillake, P.A. and Meijs, G.F. Polyurethanes in Biomedical Engineering in Encyclopedia of Materials, Vol 8, K. Jurgen, et.al, ed. Elsevier Science LTD, 7746-53, 2001.
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Polyurethane for Cardiology Product Lines

Lubrizol LifeScience Polymers develops high-performance polymers as part of
its Aromatic Carbothane™ | |soplast®, Pellethane®, and Tecothane™ TPU lines
intended for use in cardiology-related products for use inside and outside the body.

Aromatic Carbothane™ TPUs

Isoplast® ETPUs

Pellethana® TPUs

Polymers for Cardiology Applications In the Body

Tecothane™ TPU
Lubrizol LifeScience Polymers medical products have been used safely within the SR £

body for more than 30 years. Engineered |soplast pelymers, in particular, do not
promote fissue ingrowth and possess the biocompatibility, hydrolytic stability,
chemical resistance, sealability and non-softening properties to perform particularly
well in applications such as pacemaker headers.

Polymers for Cardiology Applications Qutside the Body

Our engineered polymers are also ideal for other cardiology-related applications, such as automated external defibrillators (AEDs). Lubrizol polymers can
provide the hardness required for AED casing as well as soft AED grips and bumper guards. Lubrizol polymers also excel in other external applications
such as EKG leads and cable jacketing due to their durability, flexibility, sealability, flame retardancy, resistance to disinfectant solution, abrasion
resistance, non-tackiness properties, excellent colorability and printability.
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Isoplast® ETPUs

Peliethane® TPUs

Tecothane™ TPUs




Lubrizol

TPU Medical Supplies

Lubrizol LifeScience Polymers produces a wide variety of polymers stemming from
its Carbothane™, Pellethane®, Tecothane™, Tecoflex™  |soplast® and
Tecophilic™ TPU lines for use in plastic-based meadical supplies. With the
exception of tubes and catheters, Lubrizol does not produce end-use medical
products, but has the capabilities to thoroughly test medical polymer performance.

—

Medical supply applications benefiting from Lubrizol polymers include:

= Latex-free condoms and other products requiring thinner, manolithic,
continuous film layers that provides barrier properties. The performance levels
provided by thermoplastic poelyurethane (TRPU) allow for thinner constructions
than alternative materials.

+ Surgical garments and products that require breathability, high moisture vapor transmission rate (MW TR),
chemical resistance and broad compatibility with many substrates.

- Medical bags that reguire transparency, high impact strength, tear strength, multilayer construction, a lack of
plasticizers and ultrasound weldability—something that cannot be achieved with other materials. TPU provides
these properties, and does so very efficiently .

» Gloves that must be latex free, sticky on the outside, soft inside, thin, and possessing barrier properties. Numerous
properties can be included in these gloves via a multilayer construction.

« Tubing for external use, including peristaltic pump tubing. TP can serve as an alternative to silicone, and Lubrizol
-constructed tubing can exhibit a wide range of properties thanks to multilayer construction.

= Flame retardant plastics, which includes both tubing for external use and wire.
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Polyurethane for Orthopedics

Lubrizol's thermoplastic polyurethane resins (TPUs) in the Carbothane® and |soplast® product lines possess a number
of properties useful to arthoplasty specialists designing orthopedic products such as fixtures (including screws, pins and
spinal fixations), and synthetic replacements for joints, bone and spines. These resins can be customized to suit
individual patient requirements, and can adhere to metal, resist abrasion, reduce stress shielding, and allow for micro-
movements and shock absorption. They also possess the biocompatibility, flex fatigue and mechanical strength and
radiopacity properties to make them ideal for use within the body.

T ER AR AEERE

B 188 Carbothane® 1 Isoplast® ek SR B REFEME (TPU) S8—RIMT e B M i E

(EliEdEee . sHEIEHEEE) LARAT, SRsie ettt e naf A Tl TR SRR - 25
AL HTERL B BERER, BAMETEE. MEn. BOR MBS . fel e aRiER. B
IS EEYMEE . IEEs . SeREEHERNSIEEE, KFEl R AT AP R .

© The Lubrizol Corporation 2012, all rights reserved
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Polymers for Urological Applications | Productiines
Lubrizol LifeScience Polymers’ engineered polymers are well suited for use in a variety of urological applications

because of their biocompatibility, chemical (acidic) resistance, hydrophilic (water absorption) properties, indwelling |
softening characteristics and lubricity. For this reason, usage of Lubrizol polymers can play a significant role in | Peliethane® TPUs
minimizing patient discomfort that can result from catheter usage for a variety of reasons. [

Carbothane™ TPUs

Tecothane™ TPUs
Potential urological applications for Lubrizol polymers include: [

+ BPH ablation catheters
= Ureteral stents

« Intermittent catheters

L]

Urethral catheters

L]

Self catheters

All Lubrizol polymers used for catheter applications, including those from the Carbothane™ | Pellethane® and Tecothane™ TPU lines, are also plasticizer
free, making them safer to use than alternative materials. Lubrizol offers complete catheter systems - not only tubes, but all the connectors that go with
them.

WERBSAELSY FEEs

Bt BSOS ER TSN, iEE EeM) L ok Rk . BRE AL Carbothane™ TPUs
o, IFEESATEMRREA. £HER, HTRERFEFRMEHEE S, SREEESIR |
Al e e ML P - | Pellethane® TPUSs

R ST R S Tecothane™ TPUs
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Polymers for Vascular Applications Product Lines
“Wascular therapies represent an alternative to traditional invasive surgical Carbothane™ TPUs
techniques for the treatment of disease such as coronary artery disease. These i '
procedures improve patient comfort by reducing pain and risk as well as yielding — g — . Peliethane® TPUs
quicker recovery at lower cost. ’ ——

’ —i :"‘*ﬁ Tecoflex™ TPUs
Engineered polymer resins from Lubrizol LifeScience Polymers are well suited for # Y & —
use in endovascular medical devices (used in the treatment of cardiovascular, ¥, ! - Tecothane™ TFLUs
peripheral vascular and neurovascular diseases) because of their long history of e
proven biccompatibility and indwelling softening characteristics. Lubrizol polymers M

hawve been used in vascular applications for more than 30 years.

Potential vascular applications conducive to Lubrizol polymer usage include:
= Central venous catheters (CWVC)
= Peripherally inserted central catheters (PICC)

= Dialysis catheters

Polymers included in the Tecoflex™, Carbothane™, Pellethane®, and Tecothane™ TPU lines are ideal for vascular applications, and can be easily
customized.

EHTmESNHEEED P SREB

inT Rt s ERERRAE, BT A ERE A NTFA DT, Carbothane™ TPUs
FiEnLF R R S R A T ks, HEEREERRE, WME 758 N
EFiEE . - . . Peliethane® TPUs

R —~
h..\___‘
Bt E e s S Y HHiE S ER PP RAR B T A A M T YA -~ % Tecoflex™ TPUs
LAY, IFEEsATOENE =W (Ao LlE. YhEmE R iE , - p
B - BEIRSYCSEEATNERARINEE. / Saedliz st e

4
&SRR EEIRE S YT SEIE A eE: y< >
- HLEFE (CVC)
- ShREAHRLERITEE (PICC)
- EBIEE
£ Tecoflex™ , Carbothane™ Pellethane@l )] Tecothane™ R ESEE R FERNE SMERTE A, HoEiEs.
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Wound Care

As a technolegy leader and one of the largest providers of engineered polymers,
Lubrizol is your custom solution development partner. At Lubrizol LifeScience
Polymers, we apply our technical expertise and portfolio of specialty thermoplastic
polyurethane (TPLU) products to develop innovative treatments for burns,
lacerations, infection, ulcers and general tissue damage. Our polymers, including
the Pellethane® and Tecothane™ TPU product lines, are frequently tailored for use ©
in applications such as films, tapes, backings, and synthetic dressings.

Owr products for advanced wound care applications exhibit biocompatibility,

absorbency, high strength, processing versatility and a unique balance of barrier
and moeisture vapor transmission rate (MVYTR) properties. Lubrizol’'s medical polymer products— are precisely tunad to
ensure the necessary amount of protection for healing tissues while also maintaining breathability and patient comfort.

We alzo provide Carbopol® carbomers and Tecophilic™ polymers which can absorb high levels of wound exudate and

aid in blood clotting in acute, severs wounds. Carbopaol polymers may also provide a buffering effect on the wound,
which can assist in pH optimization at the wound site.
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Key Market Trends

» PVC has been banned in Europe due to the issue of plasticizer. Similar trend
in North America, which has seen alarge decrease in PVC consumption.

N IR el IR —

http://www.lubrizol.com/Medical/Literature/TPU-vs-PVC-Chinese.pdf
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Non-PVC solution
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More Innovative
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Our medical-grade TPUs , used alone or in combination, create safe

and biostable products that maets the requirement of non-PVC
needs & offers wide options of process.

EEIEN

More Adaptable
EE TR knES
oErving the evar-changing neods of patients

o FTEMHE_PRMBAMLN  « No phthalate plasticizers

= 5, 1EAA, FIEEE = Clean, clear and colorabla

= EEEE = Biocompatible i

o FEHDIE L, = Regulatory compliance \_\
o I EEE RIS e = Kink rasistance & kink recovery

» BIENE, BinTiniRE = Strangth, processing ease & welding

i JE AT AR
For the leading technology

- HEEE = I\ fubes
= [ 7 5 = Madical bags
= [l 78 R 4 = Biood bags

« EFIEEEBFAE  « Madical garments & drapes
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Key Market Trends

» Recent law suites, such as with CR Bard or American Medical Systems ($54
million), using non-medical grades, have highlighting the potential liability
associated by using non-regulated materials.

» Agencies such as the FDA, have sharply increased their audits to the
manufacturing facilities of medical devices in 2014. They favor medical grade
offerings that provide change notification, biocompatibility testing (1ISO10993),
and manufactured in ISO compliant facilities.

» For cost effectiveness and waste reduction, the trend is towards medical
devices that can be used multiple times versus just once. This requires two
things: A durable construction/material and the ability to resist sterilization
many times over and over.

» In terms of sterilization, hydrogen peroxide systems are gaining major
acceptance and market share by medical care facilities. TPU’s are not only
suitable for such process, but can be exposed many times to this process
without the loss of performance.

© The Lubrizol Corporation 2012, all rights reserved
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Key Market Trends P J7 i1 37y ) 3= 228 3

» Based on the above trends, the replacement of traditional materials such as
rubber, PVC, silicones, and even metals are being accelerated due to some of
their shortcomings. The very broad TPU range that Lubrizol has to offer, from
very soft to hard, allows us to provide the right material to a broad range of
applications such as catheters, garments, bags, tubing, wire & cable, surgical
tools, or housings for electronic equipment.

ET LipEad, BHTHBE, ER, PvcEEERIRE, NTiIRBRE = IEZE I

o BRIEERMAMREZ TP, WEEEBEEER, ERINEBERASERIR

RIS AMARKNA, WETSE, Bk, 87, &8, SMBTEUEHT RS

m IR EESE

> Acceleration of healthcare and well-being in growth geographies.

A BT NLAEAS [F] 3 X B g e .

» Focus on Healthcare Acquired Infections (HAI): Insurances are not willing to
pay for these occurrences any longer.

PRI A T AFBE AN ZEMRIIAE R BT A B SRR

http://www.lubrizol.com/Medical/
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Medical grade Thermoplastlc PoIvUrethanes
= 97 RIAE B AR P B

Our Medical grade materials are produced under the strictest manufacturing
specifications in accordance with cGMP standards. Al TH B 7 HiA% A& M P CGMP
AR T B ™ A TR A P S T A 7= 1
Our manufacturing facilities are 1SO 9001:2008 certified A T4 =M FE L T
1ISO9001: 2008IAIIE
Lubrizol offers a wide variety of TPU’s that are designated as medical grade
biomaterials having passed either USP Class, VI, MEM Elution or other relevant
tests in order to establish their biocompatibility and biostability. {8 yEH$E L2 F
LBy A B RS G s I Y T PR LA R A AR 2
ARG E Y, XK= A E 2l L T USP Class VI, MEM Elution L S AHIC 1
M
Increased level of quality assurance testing and evaluations. f5 25 2% 1 )i &2 )i DA
SV
Record retention policyic > 5 B 131 &
Raw material selection J& )ik
Notification of change policy 2% 5 i 411
Compliance Department which provides documentation and information for

regulatory submissions. VATHER ] 4 25 PR MR B IS ST B
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The Benefits of Medical-Grade TPU
Over Industrial Alternatives

Assistance with regulatory and product compliance requirements

NN E el R ILL

— Lutwizol will assist your efiorts o pursue new busness opportuniies and support your exsting business by providing
informiation required by compliance authoribies

— Lutwizol wil also provide information on polymers necessary to support drug and device filngs with the US FDA,
and ather national/regional regulstory bodies

Biocompatibility test results

— Basaline biocompatibilty data is available for mary of our medical grade TPU products

Heightened attention to quality that is consistent with the expectations and needs of the medical
device industry

— Quality systems for medical grade TPUs are comprehensive and include appropriate change management
- There is a strict notification of change policy

— Records are retained for a minimum of seven years

Medical-grade products manufactured in IS0 9001:2008-certified facilities

Plant audits available upon approval and audit packet availability

Opportunities to assess and address risk identified

Strict adherence to policies and procedures

When used for healthcare applications, medical grade polymers offer distinct advantages over other ndustnal gracdes of
pokymers, ncluding biocompatibiity data, change notification management, record retention, and regulatory and product
compliance support. Above all, cur medical grade TPU products offer the reassurance that comes from using the highest
grade TPU manufactured under the strictest protocols by the leader in the field of engineered polymers.
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- Lubrizol EHHRG X TRADMNER, REFEENEE FOA MABER / 0E EEVGRZTHHM
B A AR Y
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- B iEEEHEERTEIINGSETRTPU AR
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Processes JjiL

.

Blow Molding

Calendering

Extrusion

Fabric Coating

Film & Sheet
~
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Overmolding

Solution Process
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Lubrizol  “Hjgh Modulus” ETPU Resins"
B EE | PUM NG Isoplast®

Amorphous Resins % i 4 #4 g
(e g. PC, PSU Z#)
Clarity,
Toughness
Dimensional Stability
#EH
57

_ .

(eg PA, PEEK)
Fatigue
Excellent Chemical
Creep Resistance

PURH
ELE T A
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TPU Is Primary Polymer for Synthetic Dressings In......
TPUR & BB F I E

S 1Y TN B

e ER LI LI

 Films & Adhesive Continuous Layers

— Biocompatible with human tissue

— Provides balance of MVTR

— Possess level of infection resistance
o HIR & BRENELE

- SAFARNEVHEEY

— KEABEERNTEFE

— PR
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Advanced Wound Care
= Z 6

More Innovative
HIHERPEMNET MR SYRS

Plonearing polymer sclence Tor healthcars

FiE A #NATE A SIS A 7™ AL 21T,
Bt R IR R St ih O A Rt
We apply our technical expertise and specialty
chemicals portfolio to design and deliver functional
polymer systems for wound care applications.

B EIERN

More Adaptable
BETERAHELNRBE

SEning the ever-changimyg needs of pabents

» IESHE = Braathable barrier properties
» 00t » Absorbency

= £HFHEE  * Biocompatibility

e R AR

For the leading technology

= lii# = Tapes

= 8 = Film

= 3% » Dressings
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Aromatic TPU

HEEK

Aliphatic TPU

AERAE
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Lubrizol’s Medical Grade Polymers
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Flexural Modulus# i E
Lubrizol offers the largest TPU product portfolio
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Products Summary

w Tecoflex® TPU  Tecophilic® TPU

lzoplast® ETPU Pellethane® TPU Tecoplast® TPU Tecothane® TPU

Aromatic or Aliphatic . . . . . . . .
Aliphatic Aromatic Aliphatic Aliphatic Aromatic Aromatic Aromatic Aromatic
Transparent,
Paolycarbonate- g g Impact-Modified Polyether & § Polyether &
Base bazed Polyether-based Polyether-basad or Class. Polyester-hased Paolyether-based Palyester-hased
Reinforced
Durometer Range T0A -T1D 724 - 83D T0A - 60D 5D - 125R 814 - 76D 820 - 84D g24 - 340
Radiopacifiers Barium Sulfate E;.num“fu:ﬂltte Eléa.rlumtﬁuSlfaltte MNIA NIA Barium Sulfat Barium Sulfate
{available with) Tungsten rsmu 3 Ismu 2 anum =ultats Tungsten
Tungsten Tungsten
Custom Colors L -
(available with) Yes Yes Limited Limited Mo Yes es
Solution Grades Mo* Yes es Mo* Mo Mo* Mo*
Hydrogel Grade Mo M Yes Mo Mo Mo Mo
Extruzion andior Prirnarily Injection Prirmarily Injection
Molding Grades Both Both Both Maolding Both Maolding Both
Biostability
(< 30 days) Good Good Good Good Good Good Good
Shore D - Good Shore D - Good Shore D - Good
Biostability Shore & - - Shore A - Shore & -
(= 30 days) Best Application Mot Determined Good Application Good Application
Dependent Dependent Dependent
Strength Good Good hosare Good Best Good Best
Flexibility Good Best Good Poor Good Poor Good
Solvent Resistance Good Good Good Best Best Good Best
* Extrusion and injection molding grade can be dissolved in specific organic solvents.
34
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Carbothane® TPU

Tecoflex® TPLU

TecophilicE

Isoplazt® ETPU

Pellethane®

Tecoplasi® TPU

LI LRI

Tecothane® TPU
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