® NatureWorks

Pr oduct nane:

Ingeo™ biopolymer

Pr oduct code: Revi si on 23 Revi si on dat e: Print date:
3052D Nunber : 06/ 15/ 2018 06/ 15/ 2018

SAFETY DATA SHEET
In accordance with 29 CFR 1910. 1200: 2012, ANSI Z400.1-2010, and | SO 11014-1: 2009.
In accordance with WHM S 2015.

1. IDENTIFICATION OF THE SUBSTANCE/PREPARATION AND THE
COMPANY/UNDERTAKING

Product name: 1Ingeo™ biopolymer

Product code: 3052D

Product Use: A biopolynmer which can be used for thernoforned, coating, injection
nol ded, bl ow nol ded, and fiber applications.

Supplier:

Nat ur eWor ks LLC

15305 M nnet onka Bl vd
M nnet onka, MN 55345

sdsi nqui ry@at urewor ksl I c. com
952- 562- 3450

Emer gency tel ephone nunbers (24 hours a day): (Medical Information) (651) 632-9273
(Transportation Information) CHEMIREC. 800-424-9300 (in the United States)
(Transportation Information) CHEMIREC. (703) 527-3887 (outside the United States)

| 2. HAZARDS IDENTIFICATION

Cl assification: This product is NOT classified according to 29 CFR 1910. 1200
Hazard Communi cati on Standard 2012 or WHM S 2015.

Hazard Statenents: None
Precautionary Statenents: None
Si gnal word: None
Synbol s/ Pi ct ogr ans: None

Potential health effects: See Section 11 for nore information
Envi ronment al precautions: See Section 12 for nmore infornation

O her Hazards: If small particles are generated during further processing,
handl i ng, or by other neans, conbustible dust concentrations
inair may form See Section 7 and 8 for additional

The information in this Safety Data Sheet (SDS) is provided in good faith and believed to be accurate. This
SDS contains a general summary of hazards known to NatureWrks, but does not purport to describe every
hazard that exists. NatureWrks and its subsidiaries ("NatureWrks") expect each custoner or user of its
products (each, a "User") to study this SDS carefully and consult appropriate expertise to beconme aware of
any hazards associated with NatureWrks products. NATUREWORKS MAKES NO WARRANTY, EXPRESS OR | MPLI ED
REGARDI NG THE | NFORNMATI ON CONTAI NED HEREIN OR | TS PRODUCTS, | NCLUDI NG BUT NOT LI M TED TO ANY WARRANTY AS TO
ACCURACY OF COVPLETENESS OF | NFORMATI ON, OR ANY | MPLI ED WARRANTY OF MERCHANTABI LI TY OR FI TNESS FOR A

PARTI CULAR PURPCSE

Ingeo and the Ingeo |ogo are tradenarks or registered trademarks of NatureWrks LLC in the USA and ot her
countries.
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i nformati on.

3. COMPOSITION/INFORMATION ON INGREDIENTS

Chemi cal nanme and CAS Wei ght % OSHA Exposure ACA H Exposure
Linmts: Limts:
>98 None None
Pol yl actide resin
9051-89-2
Al'l ingredients in quantities > 1.0% (0.1% for carcinogens) that are potentially hazardous per OSHA

definitions.

O her standards: This material can generate Particul ates Not O herw se Classifiable (PNCC).
The Cccupational Safety and Health Administration (OSHA) PEL/ TWA for PNOC is
15 ng/n® for total dust and 5 ng/n® for the respirable fraction. The
Areri can Conference of Governmental |ndustrial Hygienists (ACAH) TLV/ TWA
for PNOC is 10 ng/n® for inhal able particulates and 3 ng/n# for respirable
particul ates.

4. FIRST AID MEASURES

Emer gency tel ephone nunbers (24 hours a day):
¢ (Medical Information) (651) 632-9273

e (Transportation Information) CHEMTREC: 800-424-9300 (in the United States)

e (Transportation Information) CHEMTREC: (703) 527-3887 (outside the United States)

Eye contact: Rinse immediately with plenty of water, also under the eyelids, for at
| east 15 minutes. Call a physician inmediately.

Skin contact: Adverse effects are not expected from accidental skin contact foll ow ng
occupati onal exposure. After contact with skin, wash inrediately with plenty of water
If skinirritation persists, call a physician. Cool skin rapidly with cold water after
contact with hot polymer. DO NOT attenpt to renove hot polymer from skin or

contami nated clothing as skin may be easily damaged. Call a physician i mediately.

I nhal ation: Mve to fresh air. Call a physician i nmediately.

Ingestion: Drink water as a precaution. Never give anything by nouth to an unconsci ous
person. Do not induce vomting w thout mnedical advice. Call a physician inmediately.

Notes to physician: Treat synptonmatically.

The information in this Safety Data Sheet (SDS) is provided in good faith and believed to be accurate. This
SDS contains a general summary of hazards known to NatureWrks, but does not purport to describe every
hazard that exists. NatureWrks and its subsidiaries ("NatureWrks") expect each custoner or user of its
products (each, a "User") to study this SDS carefully and consult appropriate expertise to beconme aware of
any hazards associated with NatureWrks products. NATUREWORKS MAKES NO WARRANTY, EXPRESS OR | MPLI ED,

REGARDI NG THE | NFORNMATI ON CONTAI NED HEREIN OR | TS PRODUCTS, | NCLUDI NG BUT NOT LI M TED TO ANY WARRANTY AS TO
ACCURACY OF COVPLETENESS OF | NFORMATI ON, OR ANY | MPLI ED WARRANTY OF MERCHANTABI LI TY OR FI TNESS FOR A

PARTI CULAR PURPOSE.

Ingeo and the Ingeo |ogo are tradenarks or registered trademarks of NatureWrks LLC in the USA and ot her
countries.

Page 2 of 9



® NatureWorks

Product nane:

Ingeo™ biopolymer

Product code: Revi si on Nunber: 23 Revi si on date: Print date:
3052D 06/ 15/ 2018 06/ 15/ 2018

5. FIRE-FIGHTING MEASURES

Fl ammabi lity:
Autoignition tenperature: 388 °C

Flammability Limts in Air:
Flammable limts in air - lower (%: Not applicable
Flammable limts in air - upper (%: Not applicable

Sui t abl e extingui shing nedia: Foam Water, Carbon dioxide (CQ2), Dry chemical, Al coho
resistant foanms are preferred if avail able. General -purpose synthetic foans (including
AFFF) or protein foanms may function, but much [ ess effectively.

Unsui t abl e exti ngui shing nedia: None known

Speci al protective equipment for firefighters: As in any fire, wear self-contained
br eat hi ng apparat us pressure-denmand, MSHA/ Nl OSH (approved or equival ent) and ful
protective gear.

Under fire conditions: Cool containers / tanks with water spray. Water nist nay be
used to cool closed containers. Fine dust dispersed in air nmay ignite. Risks of
ignition followed by flanme propagati on or secondary expl osions shall be prevented by
avoi di ng accunul ati on of dust, e.g. on floors and | edges.

6. ACCIDENTAL RELEASE MEASURES

Personal precautions: Use personal protective equipnent. Avoid contact with skin and
eyes. Avoid dust fornmation. Renove all sources of ignition. Sweep up to prevent
sl i pping hazard.

Envi ronmental precautions: Do not flush into surface water or sanitary sewer system
Do not allow material to contam nate ground water system

Met hods for cleaning up: Cean up pronptly by scoop or vacuum Sweep up and shove
into suitable containers for disposal

7. HANDLING AND STORAGE

Saf e handl i ng advice: Use personal protective equipnent as required. Avoid contact
with skin and eyes. Low hazard for usual industrial or commercial handling. Wrkers

The information in this Safety Data Sheet (SDS) is provided in good faith and believed to be accurate. This
SDS contains a general summary of hazards known to NatureWrks, but does not purport to describe every
hazard that exists. NatureWrks and its subsidiaries ("NatureWrks") expect each custoner or user of its
products (each, a "User") to study this SDS carefully and consult appropriate expertise to beconme aware of
any hazards associated with NatureWrks products. NATUREWORKS MAKES NO WARRANTY, EXPRESS OR | MPLI ED,

REGARDI NG THE | NFORNMATI ON CONTAI NED HEREIN OR | TS PRODUCTS, | NCLUDI NG BUT NOT LI M TED TO ANY WARRANTY AS TO
ACCURACY OF COVPLETENESS OF | NFORMATI ON, OR ANY | MPLI ED WARRANTY OF MERCHANTABI LI TY OR FI TNESS FOR A

PARTI CULAR PURPOSE.

Ingeo and the Ingeo |ogo are tradenarks or registered trademarks of NatureWrks LLC in the USA and ot her
countries.
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shoul d be protected fromthe possibility of contact wth nolten material during
fabrication. Avoid dust formation. If small particles are generated during further
procecssi ng, handling, or by other neans, conbustible dust concentrations in air may
form

Storage: Store at tenperatures not exceeding 50 °C/ 122 °F. Keep cool. No speci al
restrictions on storage with other products.

Precautions: No special precautions required.

8. EXPOSURE CONTROLS/PERSONAL PROTECTION

Exposure Control

Engi neeri ng neasures: \Where reasonably practicable this should be achieved by the
use of |ocal exhaust ventilation and good general extraction. Provi de appropriate
exhaust ventilation at places where dust is forned.

Exposure limits: None established. This nmaterial can generate Particul ates Not

QO herwi se Classifiable (PNOC). The Cccupational Safety and Health Adm nistration
(OSHA) PEL/ TWA for PNOC is 15 ng/n® for total dust and 5 ng/n® for the respirable
fraction. The Anmerican Conference of Governnental |ndustrial Hygienists (ACA H)
TLV/ TWA for PNOC is 10 ng/m® for inhalable particulates and 3 ng/n® for respirable
particul at es.

Personal protective equi prment:

Eye protection: Safety glasses with side-shields. Goggles
Skin and body protection: |npervious clothing

Respiratory protection: Respirator nmust be worn if exposed to dust. War respirator
with dust filter. Respiratory protection is needed if any of the exposure limts in
Section 3 are exceeded. Consult an industrial hygiene professional prior to
respirator selection and use. Use a postive-pressure air supplied respirator if
there is any potential for an uncontrolled rel ease, exposure |levels are not known,
or any other circunstances where air-purifying respirators may not provi de adequate
protection. WARNING Air purifying respirators do not protect workers in
oxygen-defici ent atnospheres.

Hand protection: Preventive skin protection

Hygi ene neasures: Avoid contact with skin, eyes and cl ot hing.

The information in this Safety Data Sheet (SDS) is provided in good faith and believed to be accurate. This
SDS contains a general summary of hazards known to NatureWrks, but does not purport to describe every
hazard that exists. NatureWrks and its subsidiaries ("NatureWrks") expect each custoner or user of its
products (each, a "User") to study this SDS carefully and consult appropriate expertise to beconme aware of
any hazards associated with NatureWrks products. NATUREWORKS MAKES NO WARRANTY, EXPRESS OR | MPLI ED,

REGARDI NG THE | NFORNMATI ON CONTAI NED HEREIN OR | TS PRODUCTS, | NCLUDI NG BUT NOT LI M TED TO ANY WARRANTY AS TO
ACCURACY OF COVPLETENESS OF | NFORMATI ON, OR ANY | MPLI ED WARRANTY OF MERCHANTABI LI TY OR FI TNESS FOR A

PARTI CULAR PURPOSE.
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Speci al hazard: Wbrkers should be protected fromthe possibility of contact with
nolten material during fabrication

9. PHYSICAL AND CHEMICAL PROPERTIES

Physi cal state: Solid

Appear ance: O ear, translucent, opaque, pellets.
Col or: O ear, Translucent, Opaque

Odor : Sweet

pH: No i nformati on avail abl e

Vapor pressure: Not deterni ned

Vapor density: Not determ ned

Evaporation rate: Not determ ned

Partition Coefficient (n-octanol/water): Not deterni ned
Density: 1.25

Deconposition tenperature: 482F (2500

Boiling point / boiling range: Not applicable
Melting point / nelting range: 150-180C (302- 356F), Tg (d ass Transition
Temperature): 55-60C (131-140F)

Autoignition tenperature: 388 °C

Freezing point °C. Not determ ned

Fl ash point: Not det erm ned

Fl ammabi lity: Fine dust dispersed in air may ignite
Flammability Limits in Air: No information avail abl e
Water solubility: I nsol ubl e

Solubility in other solvents: Not determ ned
Solubility: Not determ ned

10. STABILITY AND REACTIVITY

Reactivity: None expected under conditions of normal use.
Chemical stability: Stable under recomrended storage conditions.

Conditions to avoid: Tenperatures above 446F (230 °C). Avoid keeping resin nolten for
excessive periods of tinme at el evated tenperatures. Prol onged exposure will cause
pol ynmer degradati on

Materials to avoid: Oxidizing agents, Strong bases

Hazar dous deconposition products: Burning produces obnoxi ous and toxic funes,
Al dehydes, Carbon nmonoxi de (CO), carbon di oxi de (CR)

The information in this Safety Data Sheet (SDS) is provided in good faith and believed to be accurate. This
SDS contains a general summary of hazards known to NatureWrks, but does not purport to describe every
hazard that exists. NatureWrks and its subsidiaries ("NatureWrks") expect each custoner or user of its
products (each, a "User") to study this SDS carefully and consult appropriate expertise to beconme aware of
any hazards associated with NatureWrks products. NATUREWORKS MAKES NO WARRANTY, EXPRESS OR | MPLI ED,

REGARDI NG THE | NFORNMATI ON CONTAI NED HEREIN OR | TS PRODUCTS, | NCLUDI NG BUT NOT LI M TED TO ANY WARRANTY AS TO
ACCURACY OF COVPLETENESS OF | NFORMATI ON, OR ANY | MPLI ED WARRANTY OF MERCHANTABI LI TY OR FI TNESS FOR A

PARTI CULAR PURPOSE.
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Possibility of hazardous reactions: None expected under conditions of nornmal use.

Pol yreri zati on: Not applicable

11. TOXICOLOGICAL INFORMATION

Principle routes of exposure: Eye contact, Skin contact, Inhalation, |ngestion.

Acute toxicity: There were no target organ effects noted follow ng ingestion or derma
exposure in animal studies.

Local effects: Product dust nmay be irritating to eyes, skin and respiratory system
Resin particles, like other inert materials, are nechanically irritating to eyes.
I ngestion nmay cause gastrointestinal irritation, nausea, vom ting and diarrhea.

Specific effects: My cause skin irritation and/or dermatitis. Ingestion may cause
gastrointestinal irritation, nausea, vom ting and diarrhea. Inhalation of dust may
cause shortness of breath, tightness of the chest, a sore throat and cough. Burning
produces irritant funes.

Long termtoxicity: D d not cause skin allergic reactions in skin sensitization
st udi es using gui nea pi gs.

Miut ageni c effects: Not nutagenic in AVES Test
Reproductive toxicity: No data is available on the product itself.

Carcinogenic effects: This product does not contain any carcinogens or potential
carcinogens as listed by OSHA, |ARC or NTP.

Target organ effects: There were no target organ effects noted foll ow ng i ngestion or
dermal exposure in animal studies.

Skin: LD50/dernal/rabbit > 2000 ng/ kg
I ngestion: LD50/ oral/ rat > 5000 ng/kg

Further information: No i nformati on avail abl e

12. ECOLOGICAL INFORMATION

Ecotoxicity effects: EC50/72h/algae > 1100 ng/L

The information in this Safety Data Sheet (SDS) is provided in good faith and believed to be accurate. This
SDS contains a general summary of hazards known to NatureWrks, but does not purport to describe every
hazard that exists. NatureWrks and its subsidiaries ("NatureWrks") expect each custoner or user of its
products (each, a "User") to study this SDS carefully and consult appropriate expertise to beconme aware of
any hazards associated with NatureWrks products. NATUREWORKS MAKES NO WARRANTY, EXPRESS OR | MPLI ED,

REGARDI NG THE | NFORNMATI ON CONTAI NED HEREIN OR | TS PRODUCTS, | NCLUDI NG BUT NOT LI M TED TO ANY WARRANTY AS TO
ACCURACY OF COVPLETENESS OF | NFORMATI ON, OR ANY | MPLI ED WARRANTY OF MERCHANTABI LI TY OR FI TNESS FOR A

PARTI CULAR PURPOSE.

Ingeo and the Ingeo |ogo are tradenarks or registered trademarks of NatureWrks LLC in the USA and ot her
countries.
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Product nane:
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Product code: Revi si on Nunber: 23 Revi si on date: Print date:
3052D 06/ 15/ 2018 06/ 15/ 2018
Persi stence and degradability: Inherently biodegradabl e under industrial conposting

condi tions.
Bi oaccunul ati on: Not expected to bioconcentrate or bioaccumrul ate.

Mobility: No data avail able

13. DISPOSAL CONSIDERATIONS

Waste fromresidues / unused products: |In accordance with |ocal and nationa
regul ati ons. Shoul d not be released into the environnent. Do not contani nate ponds,
wat erways or ditches with chemical or used container. Contact nanufacturer

Cont am nat ed packagi ng: Enpty remmining contents. Do not re-use enpty containers.
Enpty contai ners should be transported/delivered using a registered waste carrier to
| ocal recyclers for disposal

THE COVPANY HAS NO CONTROL OVER THE MANAGEMENT PRACTI CES OR MANUFACTURI NG PROCESSES OF
PARTI ES HANDLI NG OR USI NG THI S MATERI AL. THE | NFORVATI ON PRESENTED HERE PERTAI NS ONLY
TO THE PRODUCT AS SHI PPED I N | TS | NTENDED CONDI Tl ON

14. TRANSPORT INFORMATION

U S. Departnment of Transportation (DOT):
Proper shipping nane: None
Hazard class: Not regul ated
UN- No:  None
Packi ng group: None
Hazar dous substances (RQ: None

| MDG:
Proper shipping nane: None
Hazard class: Not regul ated
UNId No.: None
Packi ng group: None

| CAQ | ATA:
Proper shipping nane: None
Hazard C ass: Not regul ated
UN-No.: None

The information in this Safety Data Sheet (SDS) is provided in good faith and believed to be accurate. This
SDS contains a general summary of hazards known to NatureWrks, but does not purport to describe every
hazard that exists. NatureWrks and its subsidiaries ("NatureWrks") expect each custoner or user of its
products (each, a "User") to study this SDS carefully and consult appropriate expertise to beconme aware of
any hazards associated with NatureWrks products. NATUREWORKS MAKES NO WARRANTY, EXPRESS OR | MPLI ED,

REGARDI NG THE | NFORNMATI ON CONTAI NED HEREIN OR | TS PRODUCTS, | NCLUDI NG BUT NOT LI M TED TO ANY WARRANTY AS TO
ACCURACY OF COVPLETENESS OF | NFORMATI ON, OR ANY | MPLI ED WARRANTY OF MERCHANTABI LI TY OR FI TNESS FOR A

PARTI CULAR PURPOSE.

Ingeo and the Ingeo |ogo are tradenarks or registered trademarks of NatureWrks LLC in the USA and ot her
countries.
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Packi ng group: None

15. REGULATORY INFORMATION

(not neant to be all inclusive - selective regul ations represented)

Regul atory requirenents are subject to change and may differ between locations. It is the User's
responsibility to ensure that all activities conply with all federal, state or provincial and |ocal |aws and
regul ations. The followi ng specific information is made for the purpose of conplying wth numerous
national, federal, state or provincial, and local |laws and regulations. See other sections for health and
safety information.

U.S. REGULATI ONS

TSCA I nventory List: Listed

Sara 313 title Il1l1: Not Listed

STATE REGULATI ONS

California Proposition 65: Not Listed

| NTERNATI ONAL | NVENTORI ES

Canada DSL Inventory List : Listed

REACH EU EI NECS List : Conponents are in conpliance with and/or are |isted.
Japanese inventory (ENCS): Listed

Australia (AICS): Listed

Korean chemical inventory: Listed

Phillipines (PICCS) inventory: Contact NatureWrks for additional information.
China inventory of existing chem cal substances list : Listed

16. OTHER INFORMATION INCLUDING INFORMATION ON PREPARATION
AND REVISION OF THE SDS

Label information: Ingeo™ biopolymer
Product code: 3052D

Reason for revision: Not applicable

Revi si on Nunber: 23

The information in this Safety Data Sheet (SDS) is provided in good faith and believed to be accurate. This
SDS contains a general summary of hazards known to NatureWrks, but does not purport to describe every
hazard that exists. NatureWrks and its subsidiaries ("NatureWrks") expect each custoner or user of its
products (each, a "User") to study this SDS carefully and consult appropriate expertise to beconme aware of
any hazards associated with NatureWrks products. NATUREWORKS MAKES NO WARRANTY, EXPRESS OR | MPLI ED,

REGARDI NG THE | NFORNMATI ON CONTAI NED HEREIN OR | TS PRODUCTS, | NCLUDI NG BUT NOT LI M TED TO ANY WARRANTY AS TO
ACCURACY OF COVPLETENESS OF | NFORMATI ON, OR ANY | MPLI ED WARRANTY OF MERCHANTABI LI TY OR FI TNESS FOR A
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Revi si on date: 06/15/2018
Print date: 06/15/2018

Recomrended restrictions: None
Prepared by: NatureWrks LLC Health and Safety

NOTI CE REGARDI NG APPLI CATI ON RESTRI CTI ONS:

The conpany does not recommend any of its products, including sanples, for use: (A) in
any application which is intended for any internal contact with human body fluids or
body tissues (B) as a critical conponent in any medi cal device that supports or
sustains human life; and (C) specifically pregnant women or in any applications

desi gned specifically to promote or interfere with human reproducti on. Conponents of
products intended for human or aninmal consunption.

The information in this Safety Data Sheet (SDS) is provided in good faith and believed to be accurate. This
SDS contains a general summary of hazards known to NatureWrks, but does not purport to describe every
hazard that exists. NatureWrks and its subsidiaries ("NatureWrks") expect each custoner or user of its
products (each, a "User") to study this SDS carefully and consult appropriate expertise to beconme aware of
any hazards associated with NatureWrks products. NATUREWORKS MAKES NO WARRANTY, EXPRESS OR | MPLI ED,

REGARDI NG THE | NFORNMATI ON CONTAI NED HEREIN OR | TS PRODUCTS, | NCLUDI NG BUT NOT LI M TED TO ANY WARRANTY AS TO
ACCURACY OF COVPLETENESS OF | NFORMATI ON, OR ANY | MPLI ED WARRANTY OF MERCHANTABI LI TY OR FI TNESS FOR A

PARTI CULAR PURPOSE.
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