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[34™ Novec™ 71IPA Engineered Fluid
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[34™ Novec™ 71IPA Engineered Fluid
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[34™ Novec™ 71IPA Engineered Fluid
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human carcin
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ppm; STEL(15 minutes) :400
ppm
Mixture of 2- 97-3-723 [AIHA TWA:750 ppm
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[34™ Novec™ 71IPA Engineered Fluid
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n-SES/2 B AT Az A2,
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=Xt AZE HE.
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[34™ Novec™ 71IPA Engineered Fluid
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[34™ Novec™ 71IPA Engineered Fluid

o spab YB3, 2uE We, 1211 =D 42 5 US.
Fol Eoizte o
o shab: MB35, B9 W, J2|2 = 39| S0l 4

H3
SFT AT BE, 9, PAN, TEL} MAb B4

3xtel PAMES A Y BRYE M0l UKIS ol Eol JIMEO UK rowd, ClolE{ Tt YA
EFE flst ZES HOIEIt ele Al
M EM
=/

ol & FE = at

HE MA o F At=2 1S ATE Al4k5,000 mg/kg

Mixture of 2-(difluoromethoxymethyl)-1,1,1,2,3,3,3- o g LD50 o|&to| & Zolzt F=X™E 5,000 mg/kg
heptafluoropropane and 4-methoxy-1,1,1,2,2,3,3,4,4-

nonaf luorobutane

Mixture of 2-(difluoromethoxymethyl)-1,1,1,2,3,3,3- =¢-371 HE LC50 > 1,000 mg/|

heptaf luoropropane and 4-methoxy-1,1,1,2,2,3,3,4,4- (4 A1ZH)

nonaf luorobutane

Mixture of 2-(difluoromethoxymethyl)-1,1,1,2,3,3,3- MF HE LD50 > 5,000 mg/kg

heptaf luoropropane and 4-methoxy-1,1,1,2,2,3,3,4,4-

nonaf luorobutane

I'sopropy! Alcohol o £ E7) LD50 12,870 mg/kg

Isopropy ! Alcohol =-37| HE LC50 72.6 mg/|

(4 AlZH)

I'sopropy ! Alcohol ok HE LD50 4,710 mg/kg
ATE=5 & S 4 0of &%
o8 FAN Es X5

ol & S i

M= MA A= | AET AL 2R E RS SEX %S
Mixture of 2-(difluoromethoxymethyl)-1,1,1,2,3,3,3- E7| E2% X3 Sls

heptafluoropropane and 4-methoxy-1,1,1,2,2,3,3,4,4-

nonaf luorobutane

I'sopropy | Alcohol Ctekst =23 X3 gls

=5

A= &4 EE RSN

ol 5 2@

HE HA A=glS | KAEIL AL BRE fSIM SEX %S
Mixture of 2-(difluoromethoxymethyl)-1,1,1,2,3,3,3- E7] =5 A= S

heptafluoropropane and 4-methoxy-1,1,1,2,2,3,3,4,4-

nonaf luorobutane

I'sopropy! Alcohol E7 AlZEsE XA
o Doy

ol& 3 2

HE MA eSS | AR flAHY 2ERE RIS SEX 23S
Mixture of 2-(difluoromethoxymethyl)-1,1,1,2,3,3,3- ZlHma | 2FEX %235
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[34™ Novec™ 71IPA Engineered Fluid

heptafluoropropane and 4-methoxy-1,1,1,2,2,3,3,4,4-

nonaf luorobutane

I'sopropy! Alcohol ZlUma | EFEX 22
Zal N

o|l& 5 at

ME M AERS | AR AL ERE RIS SEX 25
Isopropy! Alcohol A2elS | AR AL 2RE fI6iM SR 25
S&71 3oy

ol§ 5 a

ME A AERS | ARV GAHY BRE fl6iM SEX 25
I'sopropy! Alcohol AE2elS | X2 flAHAY 2RE fl6iM SEX 22
MANZ wo[eA

ol& 2E at

ME MA AERS | ARV A ERE fISIM SEX 2S5
Mixture of 2-(difluoromethoxymethyl)-1,1,1,2,3,3,3- In Vitro | #Hol&lXd ol

heptafluoropropane and 4-methoxy-1,1,1,2,2,3,3,4,4-

nonaf luorobutane

Mixture of 2-(difluoromethoxymethyl)-1,1,1,2,3,3,3- In vivo #HolelM ol

heptaf luoropropane and 4-methoxy-1,1,1,2,2,3,3,4,4-

nonaf luorobutane

I'sopropy! Alcohol In Vitro | #o|2lM ofd

I'sopropy! Alcohol In vivo oM ol

dretM

o|& EE 3

HE ™A Azels | AIES Az2It AL B/ E Qe BEX 23S
I'sopropy | Alcohol =¢ HE S&Hel Zaprt JAX|oH O Ho|E{E 2FE

2l S&5HA 2ot
FRNESE
Aa| dtd F o)
0|8 gE 143 5 AlgZ o} FE YE
HE ™A AZeS | ARV SAHH 2ERE fISIM S | RIRGS | AERS Azels
x2S

Mixture of 2- ¢ ot7iol Malo st &&F7t ololE HE NOAEL 129 1 M|cH
(difluoromethoxymethy!|)- Fals mg/ |
1,1,1,2,3,3,3-heptaf luoropropane

and 4-methoxy-1,1,1,2,2,3,3,4,4-

nonaf luorobutane

Mixture of 2- = HE NOAEL 129 1 MlcH

TZio| MAlof st E/71 ololH
(difluoromethoxymethy!)- 7t els mg/ |
1,1,1,2,3,3,3-heptaf luoropropane
and 4-methoxy-1,1,1,2,2,3,3,4,4~-
nonaf luorobutane

Mixture of 2- HE NOAEL 307 AMT|2H
(difluoromethoxymethy!)- mg/ |
1,1,1,2,3,3,3-heptaf luoropropane
and 4-methoxy-1,1,1,2,2,3,3,4,4-
nonaf luorobutane
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[34™ Novec™ 71IPA Engineered Fluid

I'sopropy! Alcohol Ao F AhZio| MAlof| cist 2F7F OOl | HE NOAEL 1,000 | 2 AMICH
7t s mg/kg/day
Isopropy | Alcohol o3 F7io| MAlo| cist 2&FIt Hlolg | HE NOAEL 500 2 Mich
7t S mg/kg/day
Isopropy | Alcohol e grMof cist 257 HlolE{7} |l HE NOAEL 400 7| MU E
mg/kg/day of
I'sopropy! Alcohol & grMof cHst 257 ClolE{7}t |l HE LOAEL 9 AT ZH
mg/ |
7
o|l& FE 5 ok
HE ™A A=es | A=l A=t giALE B2RE oM S22 25
I'sopropy! Alcohol AzoUS | A= A=27tF gAY BERFRE /A SEX 2=
EXZE7| 50}
£ B ZM-135 &
ol & FE EXFI|® at S Algdat LE LT
HE MA AzelE | AEUS AzIF glALE 27 E el | RIES A=es 0
SEX %A= =
Mixture of 2- = QLA 2REX 22 74 LOAEL 913 10 2
(difluoromethoxymethyl mg/ |
)-1,1,1,2,3,3,3-
heptaf luoropropane and
4-methoxy—
1,1,1,2,2,3,3,4,4-
nonaf luorobutane
Mixture of 2- =g A 2= 2REX 22 7H NOAEL 913 10 &
(difluoromethoxymethy| mg/ |
)-1,1,1,2,3,3,3-
heptafluoropropane and
4-methoxy-
1,1,1,2,2,3,3,4,4-
nonaf luorobutane
I'sopropy! Alcohol ¢ SFEMH H| ES £ #I|5S g2 o7t NOAEL Xt=Z PNE=R7 =1
= US =
I'sopropy! Alcohol ¢ S5 Xt Sl 2ot AX|gH 1 oIzt NOAEL At= Azele
Hole= 2FE flsl S&st IE=
x| ofct
I'sopropy! Alcohol s HZF A& = e 7|4 i NOAEL 13.4 | 24 Alzt
a mg/ |
I'sopropy ! Alcohol MF P | X Eg = I Es doZ oIzt NOAEL Xt= A=z &
= AUAZ NS, = =1
=Y ENIY|SH-uECE
ol & £E HEEZET ok = A8 4ot E =
M= A AEele | AIEgle A2 QAL 2R E Qi | RIES INE=R7 =S 0
SEX %S =
Mixture of 2- =4 v =FEHX 22 HE NOAEL 155 13 F
(difluoromethoxymethy mg/ |
1)-1,1,1,2,3,3,3-
heptaf luoropropane
and 4-methoxy-
1,1,1,2,2,3,3,4,4-
nonaf luorobutane
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[34™ Novec™ 71IPA Engineered Fluid

Mixture of 2- =4 i, ol =&, =X 2S5 HE NOAEL 129 11 F

(dif luoromethoxymethy Hal7t2h mg/ |

1)-1,1,1,2,3,3,3-

heptaf luoropropane

and 4-methoxy-

1,1,1,2,2,3,3,4,4-

nonaf luorobutane

Mixture of 2- =4 A IR | W | BREA 22 HE NOAEL 155 13 F

(di f luoromethoxymethy SH|A | /& mg/ |

)-1,1,1,2,3,3,3- | Z8A | HY

heptaf luoropropane A | 25 | A&

and 4-methoxy- A | & | AMF

1,1,1,2,2,3,3,4,4- o= g | 55

nonaf luorobutane 7| A

Mixture of 2- M L2d|A | 2F | e = P = HE NOAEL 1,000 | 28 &

(di f luoromethoxymethy AE | =EA | mg/kg/day

1)-1,1,1,2,3,3,3- oA | AMAA

heptaf luoropropane | & | A& ==

and 4-methoxy- @2 | SEIIA

1,1,1,2,2,3,3,4,4-

nonaf luorobutane

I'sopropy! Alcohol ¢ AME £z gt BREX XS HE NOAEL 12.3 | 24 &
mg/ |

I'sopropy! Alcohol =4 AMAEA EREHX 22 HE NOAEL 12 13 F
mg/ |

I'sopropy! Alcohol M AR e gbd =FEHX 2= HE NOAEL 400 12 F
mg/kg/day

g0 oy

olg i

ME ™A AzIb AL EFE M SEX 23S

I'sopropy! Alcohol =T AL 2/ E /iAo SR 2S5

Tt SHFEEI 5t & SEANMEAXIZ(MSDS) AHHo[X|o U= FaL MEPHSE HEISIAIL

e - —_ i
12. 4o o|x|= H&k
EY FMME ER7 HESH ZHo| o AAE of, ofgfiel MEE MM 2 (falA HEAM)Q| GHS EF
o Ax[etX| 2 F= UAS. QH| o2t MM 2 (FalM EAM)oMe EFe ERel MHEE FItxo ME
E MZ JHsE. E=3H, TMME Ao O|xlE FES GHS ERE 9F Akl o|stel EoO|AHLL, A
Meoz olst &o| 755k S mf, £ FMME sl clAdE2Ro EM Ho|EHE HME Mo EMF
By} ooz MM 2 (S8AM EM) B2 ME/EE ASo U =& SA So R0 HIGEX oS
+ A,
12.1 MEl SN
Z2M =M 9EHAM:
SN S 2M SMo| SS(GHS 2F 71=F)
obe =M 9(EAM:
GHS 2&of o3l =My So HMEAMGS
Mz K71 EbQ] & HAE &8 NEERD
HZ A NELTE) NEPI PN PR T NEDE NEDE
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[34™ Novec™ 71IPA Engineered Fluid

O HT
Hr
2

=

Cas #

771

&

HAE 33

Al

[ sopropyl
Alcohol

67-63-0

2fel| 2] of

16 AlZt

LOEC

1,050 mg/|

[ sopropy|
Alcohol

67-63-0

I
P
=

72 AlZH

EC50

>1,000 mg/ |

| sopropy|
Alcohol

67-63-0

I
F
n

72 A2t

NOEC

1,000 mg/ |

[ sopropy|
Alcohol

67-63-0

Invertebrate

24 A|Zt

LC50

>10,000 mg/|

[ sopropy|
Alcohol

67-63-0

Medaka

96 AlZt

LC50

>100 mg/ |

| sopropy |
Alcohol

67-63-0

21 &

NOEC

100 mg/|

| sopropy|
Alcohol

67-63-0

48 Azt

EC50

>1,000 mg/ |

Mixture of
2_
(difluoromet
hoxymethy|)-
1,1,1,2,3,3,
3_

heptaf luorop
ropane and
4-methoxy-
1,1,1,2,2,3,
3,4,4~

nonaf luorobu
tane

97-3-723

9% AlZt

LC50

>100 mg/|

Mixture of
2_
(difluoromet
hoxymethy|)-
1,1,1,2,3,3,
3_

heptaf luorop
ropane and
4-methoxy-
1,1,1,2,2,3,
3,4,4-

nonaf luorobu
tane

97-3-723

ml2to]

Ot
ro
Im

oo H1 re
uon
Rl
&9;

96 AlZt

No tox obs
at Imt of
water sol

>100 mg/ |

Mixture of
2_
(difluoromet
hoxymethy|)-
1,1,1,2,3,3,

97-3-723

Analogous
Compound

72 A2t

No tox obs
at Imt of
water sol

>100 mg/ |
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[34™ Novec™ 71IPA Engineered Fluid

3_

heptaf luorop
ropane and
4-methoxy-
1,1,1,2,2,3,
3,4,4-

nonaf luorobu
tane

Mixture of
2_
(difluoromet
hoxymethy|)-
1,1,1,2,3,3,
3_

heptaf luorop
ropane and
4-methoxy-
1,1,1,2,2,3,
3,4,4-

nonaf luorobu
tane

97-3-723

>
g

72 A2t

EC50

>100 mg/ |

Mixture of
2_
(difluoromet
hoxymethy|)-
1,1,1,2,3,3,
3_

heptaf luorop
ropane and
4-methoxy-
1,1,1,2,2,3,
3,4,4-

nonaf luorobu
tane

97-3-723

>
i

72 A2t

NOEC

100 mg/|

Mixture of
2_
(difluoromet
hoxymethy|)-
1,1,1,2,3,3,
3_

heptaf luorop
ropane and
4-methoxy-
1,1,1,2,2,3,
3,4,4-

nonaf luorobu
tane

97-3-723

Analogous
Compound

48 A|Zt

No tox obs
at Imt of
water sol

>100 mg/ |

Mixture of
2_

97-3-723

>
og

48 A|Zk

EC50

>100 mg/ |
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(difluoromet
hoxymethy|)-

1,1,1,2,3,3,
3_

heptaf luorop
ropane and
4-methoxy-
1,1,1,2,2,3,
3,4,4-

nonaf [uorobu
tane

12,2, M 2 BE&llM
M= CAS No. HAE Efel |X[£7(2} ot dhal AlgZ ot gHH
HZ M None YN Sy s B PN =0y E = AzeS N =R = NI E=
L ERE 2
iAo ZEX|
=S
[ sopropy| 67-63-0 Al 14 A MEX A4~ 186 %BOD/ThOD [OECD 301C — MITI
Alcohol Biodegradat i 2T (1)
on
Mixture of |97-3-723 Analogous 28 & MEX A4 (22 %BOD/ThOD |OECD 301D - IH| 44
2- Compound e+ HAE
(difluoromet Biodegradati
hoxymethy|)- on
1,1,1,2,3,3,
3_
heptaf luorop
ropane and
4-methoxy-
1,1,1,2,2,3,
3,4,4~
nonaf luorobu
tane
Mixture of |97-3-723 Al 28 & MEX LA 122 %BOD/ThOD [OECD 301D - IH| At
2- Biodegradat i e+ HAE
(difluoromet on
hoxymethy|)-
1,1,1,2,3,3,
3_
heptaf luorop
ropane and
4-methoxy-
1,1,1,2,2,3,
3,4,4~
nonaf luorobu
tane
Mixture of |97-3-723 Al ANzos 22 gk 2.9 years (t [AI2BS

HO[X|: 13 2
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2- Photolysis 71 (3718) |1/2)
(difluoromet
hoxymethy|)-
1,1,1,2,3,3,
3_
heptaf luorop
ropane and
4-methoxy-
1,1,1,2,2,3,
3,4,4~
nonaf luorobu
tane
12.3. M & A)
M= HAE Ef ot gkl AlEZ T s
HE A N AZels A= E=23=1
LI E/RE 2
M ZSEX
=)
| sopropy | Al SEZ2/E & [0.05 A=A =1
Alcohol Bioconcentra Hf A =2 2
tion a
Mixture of Analogous SEE2/E & (4.0 F2Qls
2- Compound Hf A =2 =2
(difluoromet Bioconcentra a
hoxymethy|)- tion
1,1,1,2,3,3,
3_
heptaf luorop
ropane and
4-methoxy-
1,1,1,2,2,3,
3,4,4-
nonaf luorobu
tane
Mixture of Al SEZ2/E & [4.0 AEgle
2- Bioconcentra B Al =2 2
(difluoromet tion a

hoxymethy|)-
1,1,1,2,3,3,
3_

heptaf luorop
ropane and
4-methoxy-
1,1,1,2,2,3,

Ho|X|: 14 2|
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3,4,4~

nonaf luorobu

tane

12.4. E 0|3A

AEQS. MAMTH ALEF2 M Al 22|54 2.

12.5. 7|El 73l ¥

M= CAS No. ES Ity JtsM X+ 2t 7tsy

HZ S NS AZ27F glALE 2R/RE  |RI=27) AL 27 E 26
M SEX LS SEX 23

Isopropy! Alcohol 67-63-0 Az7F AL 2/ |KETF AL 2/RE fldlA
?lshM SEA 23S SEX 25

Mixture of 2- 97-3-723 AEIE QAL ERE (KBTI} QAL EFE Q|6 A]

(difluoromethoxymethy| M S2EX LS SEA 2=

)-1,1,1,2,3,3,3-

heptaf luoropropane and

4-methoxy-

1,1,1,2,2,3,3,4,4-

nonaf luorobutane

— = =
13. HZ[A Fo|Atst

13.1. H7| g

7| & HEd w2l W32/8718 Hl7|stA L

13. 2. H7|A| Fe|AtE

HZ| Mol M™EsH 2FE 2lsty| sl 2E A 7|2a 482 =g A, FIHE MAEIIA MY H7|E

S H2|e A, HZ| HMZM, 371 HI7|2 A28l Azbsr, MESE Tld|= 4AZF IP-HoM FIF AR 9

ALE0| Eeslch HE ADAl HRZF Y E . Fg Al 225 22E CE = U Al 223 1|

WRet HE 7= H/|HHZIE2E Mg JS. 7tss e 2F Atgo| JU=X] i AHE HEst

I MH|A MSBAH 2elgt A

AL m— -_—

14, 250 Yt FH

14, 1 =H| A

UN HS: sliE gle.

UN HYMAYH: slilE els.

250AMe &M S5 (IM0): i els.

250A e ¢EM S3 (IATA): i 8ls.

B7|(=2%) 5= Y 8ls.

e ed: g 8.

MERE 24 EE 24 U0l TS Y LRIl YL BRE SwE o X i i 8lS

15. ©H AHHE

H| 0| x| :

15 2 19
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15.1. oM, &, &4 A/ =2 E= &= 50[¥e S5

==Y M ES| AE)

REMIEH Atete Eh?ﬁal?:*loﬂ 2ol 2. o] Aol FH as F =TI MY =t 24 A1 & "It
M= (NICNAS) 2| 8 & Estdl AUZ. EF At Atetol HEE £ AgUCt AMEH LHE2 Eof FA{o]
ZoSHAIL. o] MR T4 Aac U= =2tet 22 Yo A E EFSt US. EF HMek Aol
HEE & AEHCE XM 82 Hof FMoll E2fstdAI2. of M=o 74 4& HE[E RA 6969 2
T At =Eg Esta AS. 5 ME AtEol HE8E 5 AsHoh AME LHE2 Hof FAM0 22[5
MAI2. o ME2 T 2ac CEPAS| MA=E S5 RUS &5t AUZ. o MEFS 74 =224+= TSCA
o a5t SE 2T Ateg Esdict. ol MES 2ZE E 74 24 TSCAUHIEZ|ol &M FEof LtdE
of Azt

AEMIEH Atete et A2 ol E25HAIL

of MZFe Fd dE&2 o33 €2 HH AAAES man 3.

LA EZARof| 28t |

X2 el S.

22| A7l =% Isopropy! Alcohol(67-63-0)
7= YRS

S| =2 S .

AMAStAEZHOAE A Isopropyl Alcohol (67-63-0)
EHLUTI A2 2 |sopropy| Alcohol (67-63-0)
CEI|=MHE =2 Isopropyl Alcohol(67-63-0)
SRS PSE=SS =gt/ E=

SHAMETIM(PSM) HMZE CHA=Z: Isopropy! Alcohol(67-63-0)
stetE A 2| Hol 2fst A

FE=2EEelS.

SR EelS.

MetE2slgels

X2 el S.

Al 22 s e S .

gsordaalHoll ost A

AEEZE EFEHA %3

H7| =22l 23 |
XNgHZ|=

Jleb 2 2 2ol o/t A

A =A:8 =

16. 1 §te| ErAlst

16.1. XI&e| &X
- 3M test data

H| 0| x| :

16 2|
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- ACGIH(American Conference of Governmental Industrial Hygienists)

- AIHA (American Industrial Hygiene Association)

- ASTDR (Agency for Toxic Substances and Disease Registry)
- CCOHS (Canadian Centre for Occupational Health and Safety)

- ChemIDplus (Chemical Identification/Dictionary)

- CICADs (Concise International Chemical Assessment Documents)

- CRC Handbook
- DOT (Department of Transportation classifications)
- e—Chem Por tal

- ECOSAR (Ecological Structure Activity Relationships)

- EHC (Environmental Health Criteria) Monographs
- EPA (Environmental Protection Agency)
- ERG (emergency response guidebook)

- ESIS (European chemical Substances Information System)

- EU Proposals for Classification

- EU RAR (Risk Assessment Report)

- HSDB (Hazardous Substances Data Bank)

- Summar ies and Evaluations

- ICSCs (International Chemical Safety Cards)

- |PCS INCHEM (International Programme on Chemical Safety)

- IRIS (Integrated Risk Information System)

- [UCLID (International Uniform Chemical Information Database)

- Monographs and Evaluations
- OFH H A S EH(KOSHA)
- DR etd et stetE A EAIARI(NCIS)

- NIOSH (National Institute of Occupational Safety and Health) Pocket guide
- NITE (National Institute of Technology and Evaluation)

- NLM (National Library of Medicine)
- NTP (National Toxicity Program)

- Patty’ s Toxicology

- PDs (Pesticide Documents)

- PIMs, 1989-2002 (Poisons Information Monographs Archive)

- Pubchem

- QSAR (Quantitative(Qualitative) Structure Activity Relationship)

- REACH (ECHA Registered Substance)

- SIDS (Screening Information Data Set) for High Production Volume Chemicals

- 324t test data & &/
- TERA (Toxicology Excellence for Risk Assessment)
- Toxic Substances Control Act Test Submissions

- UN RTDG (Recommendations on the Transport of Dangerous Goods)

16.2. &= =M ARX}F:2012/05/22
16.3. ™ 2l 2 =HZF ™Y UX}:
WY sl$=:5

Z & IN-ELX:2023/10/17

16.4. 7|EL S ERlS.

Halxgh 2 SHANMEAXZ(MSDS) &l A= HE=
2 YAt ol BF FESHR|EE GAts = SR HE?

HO[X|: 17 2
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of chall o™ HA MA(FHHENM 7St dFE HM2shHE XA g4t o] dEE2 = 2o
2AXRO A=K F2 S8E=22 AL L= CFE MEST 2 ALEstE 20l RESH] %2 + US
LCt ol2{gt ol RS2 UAES Afelo| oot EXo gt MZ2 Metdol ths nAE AA2TF HWItsh=
20| SetHct. w3t 2 SZHEAXNRE A § ot YEE WESH| flof MIEdct g 5t
of MZFel 2 selAtel &< I 8t5to

o =
L AstE ME B7bAID, 23 % 25 2 23| H7HAD 58
colxizM HE F7lel B Hel wiel enAgsdl tiet Hslo

s
L
ne
o

st Mol BRI EAXIE(MSDS)=  www.3m.com/kr Of[A &tol J1=8t.

HO|X|: 18 2| 19
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