Restricted Chemicals
for Wearables

An important goal at Apple is to make sure that anyone who assembles, uses, or
recycles an Apple product can do so safely.We've led the industry in removing many
harmful substances from our product designs, and we go to great lengths to continue
doing so with every new product. We're constantly designing our products to be better
for the environment, better for the people who use them, and better for the people
who make them.

We pay special attention to the materials that will be in prolonged skin contact and
apply rigorous controls for them. We require our suppliers of those materials to
adhere to specifications that restrict the use of certain chemicals.We derive these
restrictions from leading standards, recommendations from toxicologists and
dermatologists, international laws and directives, and Apple policies.This document
lists chemicals Apple tested for in materials in prolonged skin contact.

As part of our testing and evaluation process, both Apple and independent
laboratories test materials for the concentration of restricted chemicals. Toxicologists
review the test results to evaluate safety. Finally, we take the added step of using
independent toxicologists to review the chemical formulation of each material that
may come in prolonged contact with the skin.

Only materials that pass these reviews are acceptable for use in Apple products. By
setting conservative restrictions, testing for chemicals of concern, and conducting
toxicology evaluations, Apple helps to ensure the safety of our customers.
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Restricted Chemicals

The following table lists chemicals that are subject to Apple restrictions and testing.
The restrictions apply to materials used in wearable devices that will be in prolonged
skin contact, including natural and synthetic fibers and polymers, coatings, ink, leather,

plastics, adhesives, metals, and ceramics.

Acrylates

Acrylic acid

Methyl acrylate

Ethyl acrylate

Butyl acrylate

tert-Butyl acrylate

2-Ethylhexyl acrylate

Isobornyl acrylate

Alkylphenol Ethoxylates and Alkylphenols (APEO/AP)
n-Nonylphenol

tert-Octylphenol

Polyethylene glycol nonylphenyl
Polyethylene glycol octylphenol ether
Azo Dyes, Arylamines, Anilines
4-Aminoazobenzene
o-Aminoazotoluene
4-Aminodipheny!
2-Amino-4-nitrotoluene

2-Anisidine

Benzidine

4-Chloroaniline

4-Chloro-2-toluidine
6-Methoxy-m-toluidine (p-Cresidine)
2,4-Diaminoanisole
4,4'-Diaminodiphenylmethane
2,4-Diaminetoluene
3,3"-Dichlorobenzidine
3,3'-Dimethoxybenzidine
3,3'-Dimethylbenzidine
3,3"-Dimethyl-4,4'-diaminodiphenylmethane
4,4'-Methylene-bis-(2-chloroaniline)
2-Naphthylamine

4,4'-Oxydianiline

4,4'-Thiodianiline

2-Toluidine

2,4,5-Trimethylaniline

2,4-Xylidine

2,6-Xylidine

Chlorinated AromaticHydrocarbons
Monochlorobenzene
Dichlorobenzenes, including isomers
1,2-Dichlorobenzene
1,3-Dichlorobenzene
1,4-Dichlorobenzene
Trichlorobenzenes, including isomers

1,2,3-Trichlorobenzene
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CAS Number
79-10-7
96-33-3
140-88-5
“-32-2
1663-39-4
103-1-7
5888-33-5
CAS Number
2554-52-3
27193-28-8
9016-45-9
9002-93-1
CAS Number
60-09-3
97-56-3
92-67-1
99-55-8
90-04-0
92-87-5
106-47-8
95-69-2
120-71-8
615-05-4
101-77-9
95-80-7
91-94-1
19-90-4
19-93-7
838-88-0
01-14-4
91-59-8
101-80-4
B9-65-1
95-53-4
B7-17-7
95-68-1
87-62-7
CAS Number
108-90-7
Several
95-50-1
541-73-1
106-46-7
Several

87-61-6



1,2,4-Trichlorobenzene
1,3,5-Trichlorobenzene
Tetrachlorobenzenes, including isomers
1,2,3,4-Tetrachlorobenzene
1,2,3,5-Tetrachlorobenzene
1,2,4,5-Tetrachlorobenzene
Pentachlorobenzene
Hexachlorobenzene
Monochlorotoluenes, including isomers
2-Chlorotoluene

3-Chlorotoluene

4-Chlorotoluene

Dichlorotoluenes, including isomers
2,4-Dichlorotoluene
2,6-Dichlorotoluene
3,4-Dichlorotoluene

Trichlorotoluenes, including isomers
2,3,6-Trichlorotoluene
a,a,a-Trichlorotoluene
Tetrachlorotoluenes, including isomers
a,a,a,2-Tetrachlorotoluene
a,a,a,4-Tetrachlorotoluene

Pentachlorotoluene

120-82-1
108-70-3
Several
634-66-2
634-90-2
95-94-3
608-93-5
18-74-1
Several
95-49-8
108-41-8
106-43-4
Several
95-73-8
18-69-4
95-75-0
Several
2077-46-5
98-07-7
Several
2B6-89-2
5216-25-1
877-1-2

Chlorinated Paraffins, C1-Cy3
Chlorinated Paraffins, C4~Cy,

Chlorinated Paraffins, Cig-Cog

85535-84-8
85535-85-9
85535-86-0

Trichlorophenol, including isomers
Tetrachlorophenol, including isomers

Pentachlorophenol

25167-82-2
25167-83-3
87-86-5

Acid Red 26

Basic Red 9

Basic Violet 4
Direct Black 38
Direct Blue 6
Direct Red 28
Direct Yellow 1
Disperse Blue 1
Disperse Orange 1
Disperse Yellow 3
Pigment Yellow 34
Pigment Red 104
Disperse Blue 3
Disperse Blue 7
Disperse Blue 26
Disperse Blue 35
Disperse Blue 102
Disperse Blue 106
Disperse Blue 24
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3761-53-3
569-61-9
632-99-5
1937-37-7
2602-46-2
573-58-0
6472-91-9
2475-45-8
82-28-0
2832-40-8
B44-37-2
12656-85-8
2475-46-9
3179-90-6
3860-63-7
12222-75-2
12222-97-8
12223-01-7
61951-51-7



Disperse Brown 1 23355-64-8
Disperse Orange 1 2581-69-3
Disperse Orange 3 730-40-5
Disperse Orange 37/59/76 12223-33-5
Disperse Red 1 2872-52-8
Disperse Red 1 2872-48-2
Disperse Red 77 3179-89-3
Disperse Yellow 1 19-15-3
Disperse Yellow 9 6373-73-5
Disperse Yellow 39 0236-29-2
Disperse Yellow 49 54824-37-2
Pigment Black 25 68186-89-0
Pigment Yellow 157 68610-24-2
Solvent Yellow 14 842-07-9
Disperse Yellow 23 6250-23-3
Disperse Orange 149 8536-74-9
Navy Blue 18685-33-9
Acid Violet 49 1694-09-3
Basic Blue 26 2580-56-5
Malachit Green 10309-95-2
Basic Violet 1 8004-87-3
Basic Violet 3 548-62-9,603-48-5, 14426-25-6
Solvent Blue 4 6786-83-0
e =T
Tris(2,3-dibromopropyl)phosphate (TRIS) 06-72-7
Triethylenephosphoramide (TEPA) 545-55-1
Tetrabromodiphenyl ether (TetraBDE) 40088-47-9
Pentabromodiphenyl ether (PentaBDE) 32534-81-9
Hexabromodiphenyl ether (HexaBDE) 36483-60-0
Heptabromodiphenyl ether (HeptaBDE) 68928-80-3
Octabromodiphenyl ether (OctaBDE) 32536-52-0
Decabromodiphenyl ether (DecaBDE) 163-19-5
Bis(2,3-dibromopropyl) phosphate 5412-25-9
Hexabromocyclododecanes (HBCDDs) 25637-99-4
Tetrabromobisphenol A 79-94-7
Tris(chloroethyl)phosphate 15-96-8

Polybrominated biphenyls (PBBs) 59536-65-1

Polychlorinated biphenyls (PCBs) B36-36-3

Polychlorinated terphenyls (PCTs) 61788-33-8

Polybrominated terphenyls (PBTs) Several

Polychlorinated napthalenes (PCNs) Several

Polybrominated naphthalenes (PBNs) Several

e =T

Monomethyl-dibromo-diphenyl methane 99688-47-8
Monomethyl-dichloro-diphenyl methane 8161-70-8
Monomethyl-tetrachloro-diphenyl methane 76253-60-6

Bromine, total

Chlorine, total
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7726-95-6
7782-50-5



Diphenylmethane-4,4-di-isocyanate (MDI)
Diphenylmethane-2,2-di-isocyanate (2,2-MDI)
Diphenylmethane-2,4-di-isocyanate (2,4-MDI)
MDI mixed isomers

Technical grade MDI

Hexamethylene diisocyanate (HMDI)
Isophorone diisocyanate (IPDI)
Tetramethylxylene diisocyanate (TMXDI)
Toluene-2,4-diisocyanate (2,4-TDI)
Toluene-2,6-diisocyanate (2,6-TDI)
2,4-/2,6-TDI mixture
2,6-Diisopropylphenyl-isocyanate
4,4-Methylendicyclohexyl-di-isocyanate (4,4-MDI)
Napthylene-1,5-di-isocyanate (1,5-NDI)

Phenylisocyanate

101-68-8
2536-05-2
5873-54-1
26447-40-5
9016-87-9
822-06-0
4098-71-9
2778-42-9
584-84-9
91-08-7
26471-62-5
28178-42-9
524-30-1
3173-72-6
103-71-9

Antimony

Arsenic

Barium (soluble)
Beryllium

Cadmium
Chromium VI (Cr6+)
Chromium, extractable
Cobalt

Copper

Lead

Mercury

Nickel

7440-36-0
7440-38-2
7440-39-3
7440-41-7
7440-43-9
18540-29-9
7440-47-3
7440-48-4
7440-50-8
7439-92-1
7439-97-6
7440-02-0

Methacrylic acid
Methyl methacrylate
Ethyl methacrylate
Butyl methacrylate

79-41-4
80-62-6
97-63-2
97-88-1

N-Nitrosodibutylamine
N-Nitrosodiethanolamine
N-Nitrosodiethylamine
N-Nitrosodiisopropylamine
N-Nitrosodimethylamine
N-Nitrosodipropylamine
N-Nitrosoethylphenylamine
N-Nitrosomethylethylamine
N-Nitrosomethylphenylamine
N-Nitrosomorpholine
N-Nitrosopiperidine

N-Nitrosopyrrolidine
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924-16-3
Te-54-7
55-18-5
601-77-4
62-75-9
621-64-7
612-64-6
10595-95-6
64-00-6
59-89-2
100-75-4
930-55-2



Organotin Compounds

Monobutyltin (MBT)

Monooctyltin (MOT)

Dibutyltin (DBT)

Dioctyltin (DOT)

Tributyltin (TBT)

Triphenyltin (TPhT)

Tetrabutyltin (TeBT)

Tetraoctyltin (TeOT)

Tricyclohexyltin (TCyT)

Perfluorinated Compounds

Perfluorooctanoic acid (PFOA)

Perfluorooctane sulfonates (PFOS)

Pesticides

Aldrine

Azinphos methyl

Azinphos ethyl

Bromophos-ethyl

Captafol

Carbaryl

Chlordane

Chlordecone

Chlordimeform

Chlorfenvinphos

Coumaphos

Cyfluthrin

Cyhalothrin—lambda

Cypermethrin

Deltamethrin

Demeton

Diazinon

o,p"-Dichlorodiphenyldichloroethane (o,p'-DDD)
p.p"-Dichlorodiphenyldichloroethane (p,p'-DDD)
o,p"-Dichlorodiphenyldichloroethylene (o,p'- DDE)
p.p"-Dichlorodiphenyldichloroethylene (p,p'- DDE)
o,p"-Dichlorodiphenyltrichloroethane (o,p-DDT), including isomers
p.p"-Dichlorodiphenyltrichloroethane (p,p'-DDT), including isomers
2,4-Dichlorophenoxyacetic acid, its salts and compounds
Dichlorprop

Dicrotophos

Dieldrine

Dimethoate

Dinoseb and salts

Endosulfan, alpha

Endosulfan, beta

Endrine

Esfenvalerate

Fenvalerate

Heptachlor

Heptachloroepoxide

Hexachlorobenzene
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CAS Number

Several

CAS Number
335-67-1
1763-23-1
CAS Number
309-00-2
86-50-0
2642-71-9
4824-78-6
2425-06-1
63-25-2
54-74-9
143-50-0
6164-98-3
470-90-6
56-72-4
68359-37-5
91465-08-6
52315-07-8
52918-63-5
919-86-8
333-41-5
53-19-0
72-54-8
3424-82-6
72-55-9
789-02-6
50-29-3
94-75-7
120-36-5
41-66-2
60-57-1
60-5-5
88-85-7
959-98-8
332B-65-9
72-20-8
66230-04-4
51630-58-1
76-44-8
1024-57-3
18-74-1



Pesticides continued

Hexachlorocyclohexane (HCH), including isomers
Isodrin

Kelevane

Lindane

Malathion

MCPA

MCPB

Mecoprop

Methamidophos

Methoxychlor

Methyl parathion

Mevinophos

Mirex

Monocrotophos

Ethyl parathion

Perthane

Profenophos

Propetamphos

Quinalphos

Quintozene (pentachlorobenzene)

Strobane

Telodrin

Toxaphene

Tribufos (DEF)

2,4,5-Trichlorophenoxyacetic acid, salts and compounds
2-(2,4,5-Trichlorophenoxy)propionic acid, salts and compounds
Trifluralin

Plasticizers

Butylbenzyl phthalate (BBP)

Dibutyl phthalate (DBP)

Diethyl phthalate (DEP)

Diethylhexyl phthalate (DEHP)

Diisobutyl phthalate (DIBP)

Di-isodecyl phthalate (DIDP)

Diisononyl phthalate (DINP)

Dimethyl phthalate (DMP)

Di-n-Octyl phthalate (DNOP)
1,2-Benzenedicarboxylic acid, di-C6-8-branched alkyl esters, C7-rich (DIHP)

1,2-Benzenedicarboxylic acid, di-C7-T-branched and linear alkyl esters
(DHNUP)

Di-n-hexyl phthalate (DnHP)
Bis-(2-methoxyethyl) phthalate (DMEP)
Di-iso-pentyl phthalate (DIPP)
Di-n-pentyl phthalate (DnPP)
n-Pentyl-isopentyl phthalate (nPIPP)

1,2-Benzenedicarboxylic acid, dipentylester, branched and linear (DPP)
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CAS Number
608-73-1
465-73-6
4234-79-1
58-89-9
1-75-5
94-74-6
94-81-5
93-65-2
10265-92-6
72-43-5
298-00-0
7786-34-7
2385-85-5
6923-22-4
56-38-2
72-56-0
4198-08-7
3118-83-4
B593-03-8
82-68-8
8001-50-1
297-78-9
8001-35-2
78-48-8
93-76-5
93-72-1
1582-09-8
CAS Number
85-68-7
84-74-2
84-66-2
7-81-7
84-69-5
68515-49-1 / 26761-40-0
28553-12-0 / 6855-48-0
BI-1-3
17-84-0
71888-89-6
68515-42-4

84-75-3
17-82-8
605-50-5
BI-18-0
776297-69-9
84777-06-0



Acenaphthylene
Acenaphthene
Anthracene
Benzo(a)anthracene
Chrysene
Benzola]pyrene
Benzo[b]fluoranthene
Benzo[e]pyrene
Benzo[g,h,ilperylene
Benzol[jlfluoranthene
Benzo[k]fluoranthene
Fluoranthene
Dibenzo[a,h]anthracene
Fluorene
Indenol1,2,3-cd]pyrene
Naphthalene
Phenanthrene

Pyrene

208-96-8
83-32-9
20-12-7
56-55-3
218-01-9
50-32-8
205-99-2
192-97-2
191-24-2
205-82-3
207-08-9
206-44-0
53-70-3
86-73-7
193-39-5
91-20-3
85-01-8
129-00-0

N,N-Dimethylformamide (DMF)
N-Methylpyrrolidone (NMP)
Toluene

2-Ethoxyethyl acetate
2-Ethoxyethanol
2-Methoxyethanol

Trichloroethylene

68-12-2
872-50-4
108-88-3
m-15-9
10-80-5
109-86-4
79-01-6

2-phenyl-2-propanol
Acrylamide

Bisphenol A
Dimethylfumarate (DMFu)
Diphenylamine
Diphenylthiourea
Ethylenediamine
Formaldehyde
Hexamethylenetetramine
Latex, natural rubber
2-Naphthylphenylamine
Mercaptobenzothiazole
p-Phenylenediamine
o-Phenylphenol
Polyvinylchloride (PVC)
Selenium

Thiourea
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617-94-7
79-06-1
80-05-7
624-49-7
02-39-4
102-08-9
107-15-3
50-00-0
100-97-0
Latex Proteins
B5-88-6
19-30-4
106-50-3
90-43-7
9002-86-2
7782-49-2
62-56-6
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