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COVESTRO H|HE.4

* Formally as Bayer Materials Science.
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+» Annual revenue reach to €14 Billion at 2017.
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*» There are 30 manufacture site and 15700 employees.
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Inventor of Polycarbonate with a Long History

In Medical

Commercial production
of Makrolon © polycarbonate

Aspirin invented

P?Os

Introduction of
first medical grade
Makrolon ®

First polycarbonate
renal dialyzer in
Makrolon ©

Introduction of
antimicrobial technology

Introduction of
gamma-stabilized and
lipid-resistant
Makrolon ® medical grades

Our Medical Portfolio is Carefully Managed to Deliv

Commercializatio
n of Medical grade
Bayblend ©,
Makroblend ©

covestro

1890s 1950s )

First polycarbonate
blood oxygenator in
Makrolon ©

er Reliability and Quality

Worldwide

INTERNAL



PC in main applications
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AR Medical

PRI H A= Consumer
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K BR g ) R R 1

BHA 4 fie
High flame retardance

UL94 Vv-0,v2, HB ...
Glow wire = 850 °C

Page 6

Transparency
88-90 % in 2 mm thickness

M e i 1 e

Heat resistant

Tg ~ 150 € (DSC)
Vicat (1ISO 306) ~ 145 °C

CONGSUO.

N

PIVELS, DL

Toughness

notched impact resistance:
(1ZOD ISO180A, 23 T, 3.2 mm)
60-90 kJ/m2
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Brand of Polycarbonate ,-\
%’I’ IO ﬁlJ %E&@E ?t @ﬁ/fj‘i[_/‘ E]/]*j‘ 7I<,I, covestro

Makrolon ® Bayblend ® Makroblend ® Apec®
Polycarbonate PC/ABS PC/Polyester blend High Heat Co-PC
AL e O SR P i FEA:® PCIABS & 4 *%ﬁzls% PCIRER & W3R IR PCILERY)
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Biocompatibility —A=#4H% )
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é%*ﬁ@fﬁﬁﬂﬁ%m ZJ7 ¥ Key Documents in Product

FHEFFHEEZERR Registration

EME LI ZE Y= 1585 87 ASO-10993-1 A7
EFZG N FEIHIT

1. Acute System Tox. & RAZZFZIEIRT:

2. Intracutaneous Tox. & EZ 1L i5

3. Muscle Implantation JI A% 1%

4. Cytotoxicity ZHM#EMHiRXE

5. Hemolysis Direct and Extraction &/ 135 7%
6. Pyrogen Study #/ZFGH 5

7. Sensitization FE&#

8. Mutagenicity #&FH#

9. Heavy Metal Analysis E&/BE 47

10. Physicochemical Tests #EZ# iK%

INTERNAL
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YY/T 0806 &= H BRI Es & F

Medical PC is the trend in
Chna.

b= I 2 B Pig L AEAE B =
T7 F O S .

PC standard effected since
2012
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HE O T-201245 5 H A2k
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ICS 11,040, 20
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YY/T 0806—2010

E S i i 58 R H A B AT AR
FARMEE T AR

Polycarbonate material for manufacture of infusion, transfusion and injection
equipments for medical use and other medical devices

2010-12-27 &6 2012-06-01 X1
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wRea —_—
«« TERNAL



1A

GB9685-2016 & dh & #e. B E IR \)

PRI A A A v

ﬁ TR ¥ & RAEREN |BREH| L | D) | &i = o
&5 . B/ BAR|EHE GE
CSML/QM ) T)) o e N B 3G R E S ks HE

ORI 2 A 5 82-38- BELH. AR HAEELE RARE R, QM F AR WA
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Additives in food
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Compliance support from COV ,-\
AL 0 BT 4% P T VS -

¥

o AR

Biocompatibility: ISO 10993-1 and USP
Class VI for contact of 30 days or less

gl = SN NN
> FDA K%+ &
Maintenance of FDA Drug Master File (DMF)
and Letters of Authorization

o GMP 424k

Manufactured at certified GMP sites

o PP AL T AR Bl 8

Supplier notification of change

INTERNAL
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Global Supply
SEERPEN- B8 PR 3E A SR IR Y A covestro

Baytown, TX
v ’\— yt

O Medical grades

FHBBIAERA 247 45525 P87 PERELS0TN, A HRE—
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Guidelines /_\
fi FIRH B GBS P B 40 F AL 5 -

N
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Covestro does not permit the use of its resins in a ny cosmetic or reconstruction or
reproductive implant application.

BB EIA L VX H AT RHEAT AP Bt g8 b B B3R i BTG h, Bk (B Aok}
HTET .

Covestro resins are unsuitable for bodily implant a pplications greater than 30 days,
based on the FDA-modified 1ISO 10993- 1.

2T HFDAT R KIISO 10993-145#E, FHEGIKIEM &S FMEHERTFA
PRIk, 58 A s [R) AN BE T 30K
The number of sterilization cycles a part made from a Covestro resin can withstand

will vary depending upon the resin type/grade, part design, service temperature,
chemical environment, sterilization technique, and/ or processing parameters.

FIRHE RIATRLE 7 i R A vT B S2 I VH 5 B3R EL,  BUO T At R RO SR Y/
m, PRt ERERE, WEHE, HE L ZN/EINLSHESE.
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O Covestro Innovative Polycarbonates for Medical Devi  ces Solution
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Medical Grade q
EREETmER o

MVR 34 Makrolon ® 2258
MVR 19 Makrolon ® 2458
% MVR 14 Makrolon ® 2558
©
© MVR 12 Makrolon ® 2658
O
= MVR 9 Makrolon ® 2858
% MVR 6 Makrolon ® 3158
(b}
> MVR 19 Makrolon ® Rx2430
() “ In O,-free
c MVR 19 Makrolon ® Rx2440 < environments
o
Ie) Gamma / e-beam MVR 15 Makrolon ® Rx2530
i Sterilization ®
g (ﬂl[l I, ﬁE?%I%) . MVR 12 Makrolon ® Rx2635
MVR 6 Makrolon ® Rx1805

MVR5 Makrolon ® Rx3440 #

15 15 October 2018 PCS CO BD Yingbin na INTERNAL




Sterilization ovest)
\_/

ST R 5 R 2K 1 77 i

7= WAy fin 5 5 2% 121C #JK | 143T#EK
Ethylene Oxide Gamma Electron Beam Steam High-Heat Steam
Sterilization Radiation Radiation Autoclave
Makrolon PC Yes Yes Yes Yes No
Apec High- Yes Yes Yes Yes Yes
Heat PC
Bayblend Yes Yes Yes No No
PC/ABS
Makroblend Yes Yes Yes No No
PC/Polyester

Source: In-house testing

INTERNAL
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Dialyzer B i&E M L)

N

Dialyzer EH &5\ 7=
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Dialyzer B i&E M L)
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M. 2858
RX 2430

M.2458

v
-4

=0y

Dialysis & R4 .-
-
Dialyzer EH E 7=
CENES Bl ERES
EHTRANBETE
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L e A1 2 & a4 B

Oxygenator fi#

Artery blood sampling

- =
By =
Separate bubble exhaust reservoir Blood Glitbiit J
BSHEEENES B
B [
Temperature Sampling
Ideal operation liquid level A’
¢ s Blood input
5“ - | revolving & detachable connection part
¢ “_ ’ y OGS e ———e

| Hollow fiber oxygenation part
|~ p=HEssRE

Hollow fiber exchange tube
REHIEETIREEE

O Bubble Oxygenator
» Non-disposable: Organic Glass
» Disposable: PC; PE; PS

O Membrane Oxygenator
= PC&PS

Page 19

covestrol
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Gas input

Recycle gas vent

Cardioplegic Solution Input
FERAN

Water input

Water output

Materials for Oxygenator Housing:

X

oxygenator

INTERNAL



Oxygenator fi#

-1 —
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| E
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A %% ﬂen éléE; éi\ %% }z\z : covestrol

) g

Artery blood sampling L Gas input

Recycle gas vent

Separate bubble exhaust reservoir
BSHEREMES

Blood output Cardlopleglc Solution Input

L.

w— I FERAO
Lo ﬂperah%qmdlgml Temperature Sampling Water input
revolving & detachable connection part A'
Bl 2ot :
T Blood input
Hollow fiber oxygenation part X > Water output
e S Dl
P T e Miogatue Materials for Oxygenator Housing:
O Bubble Oxygenator
* Non-disposable: Organic Glass
» Disposable: PC; PE; PS
O Membrane Oxygenator
= PC: M.2858
INTERNAL



IV access systems N\
F KRN R 4t N

A
\ . TR
(2
b
Needleless access connector Enteral feeding pump

(R AR Bk R) (BEFrfERERO)

' Y
Luers and stopcocks Manifolds Intravenous

(ﬁ-ﬂ_{?ﬁﬂﬂlﬂ:*) (ﬁjﬁlﬁl‘jéﬂ) sions 3 ways Stopt¢

Page 21 IV Safepole BB
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IV access systems 7~ )
AR KT N\ R

(

Needleless access connector Enteral feeding pump

(R AR Bk R) (BEFrfERERO)

e
Luers and stopcocks Manifolds Intravenous

(ﬁ-ﬂ_{?ﬁﬂﬂlﬂ:*) (ﬁjﬁﬁl‘jgﬂ) sions 3 ways Stopt¢
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nemical Resistance fovestr)

A2 R AR —

Polycarbonate PC + Polyester %

amorph JG g% semi cristalline -4 /%

O

—I
=

PBT Jfﬁ—@—ﬁ-o—{w—o%

(Polybutylenterephtalate)

(Polyethylenterephtalate)

makrosLenp’ X
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Makroblend® PC + Polyester Blends

Classificat

Ion

Standard

Skin
Contact

Biocompati
ble

Grade

Makroblend®

EC150

Makroblend®

EL700

Makroblend®

EL703

Makroblend®
M4000 F%chemical resistance

Makrob%

M525

Description

Flame-retardant (non-
halogenated), Chemically
resistant

Flame-retardant,
Chemically resistant

Flame-retardant, UV
Stable, Chemically
resistant

Flame-retardant, Superior

Chemically resistant for
wearables

cowesﬂol

Application
Example

Personal care
equipment

— (

Monitors and
Diagnostic
Equipment

Monitors and
Diagnostic
Equipment |

Monitors and
Diagnostic
Equipment for
Surgery

Drug Delivery
Devices

Ultra-tough and resistant to chemicals for demanding applications

24 26-Feb-2018 | Slides for CO-APAC Discussion
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Durability Through Improved Chemical ovest)
Resistance g

Equipment housing materials need to resist disinfec tants as hospitals use
more aggressive disinfectants

* Improved chemical resistance, FR-resin for housings

» High modulus and high ductility for demanding applications

No,
S Bayblend Makroblend EL700/ Makroblend Makrolon
Sa FR3010 EL703 M4000 FR FR6006

Melt Index 102
Gl [oelulus 2620 2300 2290 2000
(MPa)

Chemical * * % * % K * % K
Resistance

FR rating (2.0)3 V-0 V-0 V-0 V-0

1. Measured at 240°/5; 2. Measured at 260°/5; 3. For details, consult the yellow card at www.ul.com

25 26-Feb-2018 | Slides for CO-APAC Discussion INTERNAL



Surgical F Rz covesr)

-

N

Ophthalmic micro forceps Laparoscope Inflator pump
and scissors (NEE) (BER)
(AR PHEH A 5 BY) .
X
m__ﬁ“
Difibrillator Knee Balancer Trocars
(BREG2R) () (ZRRIZR)

INTERNAL
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Surgical F Rz covesr)

-

4
Ophthalmic micro forceps Laparoscope Inflator pump
and scissors (NEE) (BER)
(ARG eH M54 5Y)

™ N © el W
W i s
FR 3010 for AED Knee balance
Difibrillator Kneg Balancer Trocars
(BRENER) (1Y) (ZERIES)

INTERNAL
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Respiratory FEIRIVETT covestr)
\—

Irﬂ%@smsw
4

Climateline®™
EREEEED

HSi AR AT ik &

Respirator (FEMR% 41)+

HumidifierCE{t &)

Simple Respirator

(ERRARR)

Simple Respirator

(fal 3 PP I 2%)

INTERNAL
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covestrol
Apec.1745 over molding
e silicon rubber

Respiratory PR IEST
<PC/ABS for hOUSD

H%i‘i?&w

imple Respirator
Respirator (FEIE #1)+ FSBAER)

HumidifierCE{t &)

— a 4 M.2458 pressure
= . bottle
@458 for HumidD M.2858 for conneD
Simple Respirator

LELLES I
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Housing & &1k

Bayblend PC/ABS & &

e RO AR s % In L

High Dimension and easy processing
I Bl M T B Y

High Flow for thin wall

B3 7K ARG B TR A 2 A
Chemical resistance
515010993 AEWIAH I X

Biocompatibility

75 K 2% 5= i ER

D D N N U N N N N NN

T RoHS, WEEEE: K

Page 30

BAUREME

»
85

7
&
&
>
.,

Potable oxygenator

50 45 284 1) S

MR or CT Insulin Pumpj

i S 2 R
INTERNAL



Housing #E=AEH B &M E covestro)

Bayblend PC/ABS & & |

v mERSREEE ST

v" High Dimension and easy processing

v EBIEIE A R R Y

v" High Flow for thin wall

v DK AT HOT fe7 1 Potable oxygenator  Injecti@n Pump
v Chemical resistance {455 28 1) AL e

v 5515010993 VA AR .

v' Biocompatibility ey | :
VBRI R PC/ABSIaSPgtzert‘zubssi(:];bingfor] | Y
v R4 RoHS, WEEEZELSR MR of CT

Insulin Pumpfigs & 25 7E 5t
RNAL



covestrol

Bayblend® PC+ABS Blends \—

Classification Grade Description ApplEellon
Examples
®
By sl Flame-retardant, Easy flow _
Standard FR3000 Monitors and
Bayblend® Flame-retardant, high heat, Diagnostic Equipment
FR3010 improved impact resistance
Bayblend® Flame-retardant, injection
Skin Contact M301FR molding At-home medical
Biocompatible Bayblend® _ equipment
M303FR Flame-retardant, extrusion
Good property balance,
®
Ilaa8§étz)l>e<r|1:d excellent part precision, high
Biocompatible flow Drug Delivery Devices
®
Ilaz%l%lend Superior toughness

<Ba)/blend: Innovative PC + ABSD
Healthcare




limited Biocom PC/ABS m’v'esh
IR HEFEAR = M850XF N/

= Characteristic 4314
« Comply with &t 1ISO 10993, USP Class VI
« High Flow &ifish
= Benefit =
» High Productivity &4 /=%
» Stable dimension 7= i X~ g
» High Reliable ifif /14 4
= Applications N AHANH
e Thin wall formulation 75224 AH 25 P 2R 1) =i 3l
PEE AR N - 2 RS, FARIEK.
o S RVES4E Pre-loaded insulin pen housing

INTERNAL
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Biocom FR PC/ABS -M301FR
815 K R AE WP B VEFEA 2= M301FR

Page 34

Fire retardant and limited Biocom.

B K IF BT a A BRA A A VE 225K
Cytotoxicity, Skin sensitization, reactivity
M s, BORE A, AR

High Dimension and easy processing

= TR e YA S in L

High flow suit for thin wall

e U B B Rl Y

Eto and radiation

& HEO, 4RIRTH =

covestrol

N

INTERNAL



Makroblend M525 —for wearable N
EHTFEaRAET XS covestro

Anti Lotion and Cleaner, Meet ISO 10993-5 & 10
L BRRAE VSR, BREAYMHEANE 1SO10993-5, -10

P B Bayblend ® M850 XF Makroblend ® M525

;\%\é;%ﬁ 25 cm3/10min 21 cm3/10min
Tensile Module

, = 2 2

AT B 500 000
Chemical N s
it

Biocomtibility Skill friendly

AR 2 IS10) VSIS 2 B ks

INTERNAL
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Heat Resistance |
= i #4B FH Z R BRPR iR 3L 38 W) — Apec 1745 coveatrol

) g

= Biocompatibility
A=A 2 1% 1S010993

= Excellent Ductility
L KW

= Transparency
8 7 ) 378 B

= E-bean/Gamma/Eto/143°C Steam
CIE-a SR R 12 Wy o St 22 =i b

RIHTE 143C
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Silicone Overmolding q
Apec 1745 Al —iRyE 2 covestro

= High Tempreature resistance in
Overmolding

E U B AT A vy AR LT

= Fast thermosetting time of Silicone
under high temperature

FEE R AE R AL AT B DR A 2] AL e ]

= Enhance production efficiency
i Apec AE4 ik iy B8 4E 7= i 1A,

T%%Fﬁ% INTERNAL
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Forward -looking statements ovest)
N

This presentation may contain forward-looking statements based on current
assumptions and forecasts made by Covestro AG. Various known and
unknown risks, uncertainties and other factors could lead to material
differences between the actual future results, financial situation, development
or performance of the company and the estimates given here. These factors
include those discussed in Covestro’s public reports which are available on
the Covestro website at www.covestro.com. Covestro assumes no liability
whatsoever to update these forward-looking statements or to conform them to

future events or developments

INTERNAL
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EF MR "
XUy A R 22 4 b FH T 68 vl B2 i O o FH A "

R BT EEHE (EFSA), 01-2015:
R X By A TG AT ART Y B i R XU Y

) D i

CEF*/NH: 20%RBRFEERBIINER, NF:
PR PPA
HHEZ
R A
x ‘ iﬁ
Py . RITRE
~.ofcgm Tt
, o XUMAFHEZ (28 LHR)
European Food Safety Authority . XX%A%% (14 zﬁiﬁ )
1) http://www.efsa.europa.eu/en/press/news/150121.htm?wtrl=01

US FDA: “XIBA B RZE? ZH1'?
(20144E11H)

2) http://www.fda.gov/Food/IngredientsPackaginglLabeling/FoodAdditivesingredients/ucm355155.htm INTERNAL
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TH 57 & M A covesto)

" ofcam HHMEHIEE S VS, AERFED WHNENERT AR SARTH

European Food Safety Authority

RN E 60 kg AR

7R E Jy60kg AN T ZIX F 3007 R R R L3 K A4 Aeik 1) 22 = FRE*

INTERNAL

*KIE20154E1 H 21 H I B HEFSAR A E N.:

http://www.efsa.europa.eu/en/efsajournal/pub/3978.h  tm
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Makrolon Polycarbonate are a proven A"
choice for the medical industry S’

o Over 40 years of
Makrolon in medical
market

 Many application areas

e Proven record
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IE BH Xy ALE VH 28 38 P00 F 34 vp A A AT 1] fi
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