I =

FER&E R (EU-RAR)

&3 (EU-RAR)

1. —f&IER
GENERAL INFOMATION

1.01 YIEEH
SUBSTANCE INFOMATION

CASES 75-10-5 75-10-5

MEL (BARER) SI)LARAEY -

[EEJEX)) difluoromethane difluoromethane
FEES -
ERNERERDES -
ERBERESHER =

OECD./HPV& -

SFH CH2F2 CH2F2

B -

B%E EC No. : 200-839-4 EC No. : 200-839-4

1.02 REHFERREHEE S
SPONSOR INFOMATION

EEEICET HER

4

S FHBE

E A Atofina
YERZ B : 30.07.2003
B REE

E A : Atofina
YERZH : 30.07.2003

Producer related part
Company : Atofina
Creation date : 30.07.2003
Substance related part
Company : Atofina
Creation date : 30.07.2003

REES

P T 3 B USRS

HYFKA

1B FE R S ()

HLEER L (BHEES)

ELUFERKE (A—ILTFLR)

BEEERA

i

1.03 AT3Y—5Hf

DETAILS ON CHEMICAL CATEGORY

1.1 —iERE M E R

GENERAL SUBSTANCE INFOMATION

MEDEAT FRILEY ARIEEY
HMEAAT . HRPEICHWLNTHRAER Purity type :typical for marketed substance
MEOR - ITEL-BREDER =
WEERIIKEE (20°C, 1013hPa) ERES L
RIEA R liquefied gas
WMEEE/EE%) >99.8 > 9938
HiE ATOFINA ATOFINA
#wE 5| FAC#k(2) 5| FC#k(2)
1.2 T4
IMPURITIES
CASE& 593-53-3 593-53-3
ME & (IUPAC) EINECS-Name: Z)LAHAZY EINECS-Name : fluoromethane
ERNERETNES EC-No : 209-796-6 EC-No : 209-796-6
BRERICEITEEM =
SHE(%) < 0.05 % w/w < 0.05 % w/w
Higg =
55 FE - HRYMEICENTHREY Purity : typical for marketed substance
SF = :CH3F Molecular formula : CH3F
5| FAXHR(3) 5| FASCHR(3)
CASEE 74-87-3 74-87-3
ME £ #5 IUPAC) EINECS-Name: 7O R A% EINECS-Name : chloromethane
ERNERETNES EG-No : 200-817-4 EC-No : 200-817-4
BRESICEIT28HH =
2HE(%) < 0.025 % w/w <0.025 % w/w
Hig =
[-E5 R HIRMECH N THER Purity : typical for marketed substance
4F= : CH3CI Molecular formula : CH3CI
5| FAXH#R(3) 5| FASXHR(3)
CASE= 75-09-2 75-09-2
ME £ #5 IUPAC) EINECS-Name: VOO A3 EINECS-Name : dichloromethane
ERNERETNES EG-No : 200-838-9 EC-No : 200-838-9
BRESICEIT28HH =
2HE(%) <0.02 % w/w <0.02 % w/w
Hig =
[FE5 - hIRMECH N THER Purity : typical for marketed substance
4F3 : CH2CI2 Molecular formula : CH2CI2
5| FASCRR(3) 5| FASXHER(3)
CASE= 593-70-4 593-70-4
ME %7 IUPAC) EINECS-Name: /OO 7/)LA XS EINECS-Name : chlorofluoromethan




ENBEAETDES

EC-No : 209-803-2

EC-No : 209-803-2

BRETICET 54

SHE(%) < 0.0005 % w/w < 0.0005 % w/w
Hi B8 =
(£33 i . hMERME IS TREY Purity : typical for marketed substance
4F3 : CH2CIF Molecular formula : CH2CIF
5| FAXHR(3) 5| FAXX#R(3)
1.3
ADDITIVES
14 B4
SYNONYMS
ME% F 32 F 32
HFC 32 HFC 32
TV AFL Y Methylene Fluoride
R 32 R 32
g =
E=E =
15 HE-WMAS
QUANTITY
SE-BMAE HEFEAEBEBE S : 15,000 t (2003%F) estimated production capacity : 15,000 t in 2003
WEF =
g =
E=E -
1.6 FRIEHR
USE PATTERN
FHRARER EIRLTEZS0 FEIRLTZEW
XA & AE air conditioning & refrigerant
TEMAR FEIRLTGEZSWL FEIRLTGESWL
IX%HR industrial
R&n$ =
Hi =
iEE =
FHRARER EIRLTZSW FEIRLTZEW
TEMAR FEIRLTGEZSWL FEIRLTGESWL
BENE AR FEICEAT 2 BMEEMER : BMEMIEROMUELL  |Extra details on use category : No extra details necessary
Hi =
E%E M FUAXE : AF AR Emission scenario document : available

L1 BEBLPANDORERFR
SOURCES OF EXPOSURE

REICET S1FH

IE<EEIR: EF: BEICRHIE<EE

IIERR - ME

AR T—REAFIATLVEND, ST)LA 0450 1F0—
ARVRTLTHRESN TSI, EMIKEITT|FH KDL
DEEZBND,

Source of exposure : Human: exposure by production
Exposure to the : Substance

Remark : No data are available but as difluoromethane is
produced in closed systems, human exposure is expected to
be negligible

H 8

BE

1.8 BINTER
ADDITIONAL INFORMATION

Bt7F 3R

SNILAT: ZDM. ESTDEY
UL Fr
R-IL—X: 5L EDTELY

Labelling : other, as in legislation
Symbols : F+
R-Phrases : (12) Extremely flammable

BERERSR

EEFES

XERAEDEE & B T

H 8

®Z

BRAR

5 48:$54567/548/EECD&EY
ERMEISR IR EIEH THL
R-IL—X: 5| K EMNBHTHL

Classified : as in Directive 67/548/EEC
Class of danger : extremely flammable
R-Phra se s : (12) Extremely flammable

BERERSA

BRELE

XERAEDEE B

8

BE

Bi7F 238

RAEDZAT : 2D

Type of limit : other

BERERSR

2130 mg/m3

2130 mg/m3

EEFES

XERAEDEE & B T

H 8

®Z

ATOFINA R ER#RERIE R B

ATOFINA internal exposure limit value




S

BERBRA =

BEEAE -

XEfHEDEEE A 1 -

Hig =

25 by e DEGRADATION/TRANSFORMATION PRODUCTS
BT KEDDHRERY Type : degradation product in air

BEAE =

BERBER =

EEA% -

XaksAEDFE LR T BREDZ(T . NER Type of search : Internal
FZUTHE:S Chapters covered : 5
HRFEEMB 2003578308 Date of search : 30.07.2003

H 8 Atofina, Paris—La Défense, France. Atofina, Paris—La Défense, France.

EE -

2. ML ERIER
PHYSICAL CHEMICAL DATA

21 B
MELTING POINT
HEBMEA D)L A BRI difluoromethane
CASES 75-10-5 75-10-5
MEE =
ER =
ik T—H%L no data
GLP TR =5
HBREITOE =
HEREMH =
#E |
BieE:  °C -136 -136
SR °C FEIRLTGEZSWL FEIRLTGESWL
H#: °C FEIRLTGEZSWL FEIRLTESWL
15 =
JER —
EEHERTT 2 FIRAETEEEHY 2 FIRAE=TREELEHY
EIRLTGZEWL FEIRLTGESW
SEEMHE D BRIRHL BHRIhE-2RT—EN\VRITVIDIERETHAZEMND, {E |Reliability of 2 was assigned because source is peer— reviewed
EHERaT20MT T 5T, published data handbook.
Hi =
5| Xk (28) (28)
E%E =
22 %
BOILING POINT
HEMER D) A BRI difluoromethane
CASEH S 75-10-5 75-10-5
MEE =
AR =
HiE ZDih: T—45%HL other: no data
GLP BEIRLTESLY FEIRLTGESWL
HEBREITOE =
HEREMH =
| C -51.7 -51.7
[E] 1000 hPa 1000 hPa
SR °C FEIRLTGZSWL FEIRLTGESWL
15 =
JERR -
BT =4 2 HIRRA=TEEEHY 2 HIRA=TEEEHY
BEIRL TS FEIRL TS
{S3EE D HI iR #L BimEn-T—4N\UR Iy IDIERIETHAZEMN D, SR8 |Reliability of 2 assigned because source is a peer—reviewed
ZAaA72hMF o T, data Handbook
HiB -
EIEEE S (1) (1)
BEE =

23 ME(LE)

DENSITY(RELATIVE DENSITY)

HERVE A DOIABAZY difluoromethane
CASES 75-10-5 75-10-5

HEE B

SRR B

ik B

GLP EIRL TGS BRLCEED
HEBREToRE =

HEREM B

#®E 959 kg/m3 959 kg/m3




B4T BE BE
@R (°C) 25 25
SER &A1 959 kg/m3(25°C) GRIEA R) GERJE : 16900 hPa) liquid : 959 kg/m3 at 25° C (liquefied gas)(vapor presure :
7K%0:2,98 kg/m3(-51° 5) 16900 hPa)
vapors : 2,98 kg/m3 at -51° 5
E3EMRXa7 2 FIRHETEEEHY 2 FIRA=TREEEHY
EIRLTGEZSWL FEIRLTGESWL
{SEETE D H BriEHL BHRIN=T —FN\URITVIDERIRTHAHZEMN S, 153514 |Reliability of 2 because source is a peer-reviewed data
Za72hME T b tz, handbook
HA =
5| FAXEK (1) (1)
B%E =
24 ZRE
VAPOUR PRESSURE
HERYMER S2)NABAEY difluoromethane
CASE S 75-10-5 75-10-5
fEE =
JERR =
HiE =
GLP FEIRLTGZEWL FEIRLTGEEWL
HBREITOE =
SEREH =
[
ERT 16900 hPa 16900 hPa
AE: °C 25 25
SR °C FEIRLTGEZSWL FEIRLTGESWL
15 =
SRR 31400 hPa(50°C) 31400 hPa at 50° C
EEHERTT 2 KIRAETEEEHY 2 FIRA=TREESEHY
EIRL TS FEIRLTGESW
{SHEE D | iR #L BEHRSNET 2N\ R I VIDERBTHIEMN S, {EFETE |Reliability of 2 because source is a peer-reviewed data
Ra722hMt s T, handbook
Hi =
HLES S (1) (1)
iE%E =

2.5 S B R E(og Kow)
PARTITION COEFFICIENT

HERMER DINFABARY difluoromethane
CASES 75-10-5 75-10-5
MEZE > 99.99 % > 99.99 %
SRR -
Hik OECD HARS4> 107 "D EZRE (n-AH%/—)L/K) . 7S5 A |OECD Guide-line 107 “Partition Coefficient (n—octanol/water),
RESE” Flaskshaking Method”
GLP ED [ED
HEBRETo-F 1981 1981
HEREN PR R DR Preparation of the saturated stock solution :
XKEEMIXR XS As the substance is a gas, 50 ml of 1-octanol saturated with
water was introduced to a 100ml vacuum tube and excess
BIEEME: amount of test substance gas introduced through a silicon
XEEMIXRXSEE septum from the bottom until reaching saturation. Then the
upper cock was closed and the concentration of the test
DA E: substance was determined (5.23 mg/).
XEHMILR XS Measurement conditions
Fixed volumes of 1-octanol saturated with water were injected
into the vessels by a seringe. At the same time fixed volumes
of water saturated with 1-octanol were taken out. 50y g/1 of
the stock solution was injected into the test vessels.
test test 1 test2 test3
volume of 1-octanol 5 10 20
saturated with water(ml)
volume of water saturated 97 92 82
with 1-octanol (ml)
Analytical method :
Gas chromatograph Detecteur : FID
Liquid Phase : n—octane/porasil-C
column temperature : 80° C
Injection temperature : 100° C
Carrier gas : helium
Flow rate : 30ml/min
Sample size : 0.2 ml
R e




Log Kow

POW = Co/Cw logPow
=& THiE

test 1a 1.64 0.21 0.21
test 1b 1.62 0.21
test 2a 1.59 0.20 0.21
test 2b 1.62 0.21
test 3a 1.51 0.18 0.21
test 3b 1.75 0.24

£ 4{E : log Pow = 0.21 (SD = 0.021)

POW = Co/Cw logPow
measured  average
test 1a 1.64 0.21 0.21
test 1b 1.62 0.21
test 2a 1.59 0.20 0.21
test 2b 1.62 0.21
test 3a 1.51 0.18 0.21
test 3b 1.75 0.24

total average : log Pow = 0.21 (SD = 0.021)

mE: °C

Hhim 0.21(25°C) 021at25° C
AR pH{E: 6.4 6.1 pH value : 6.4 6.1
EEHERT 1 HIRRAGLIEEEHY 1 HIRELIEEHEHY
FEIRL TS FEIRL TS
SO HI TR HL XEXSHR Reliability of 1 assigned because the study was conducted
according to the Good Laboratory Practices and a standard
method
H =
HLES @n @7n
HE -
HEYMER DoAY difluoromethane
CASE S 75-10-5 75-10-5
fEE =
JERR =
HiE =
GLP FEIRLTGEZSWL FEIRLTGESWL
HEREToFE =
SEREH =
[
Log Kow EPIW IN PCKOC Program (v1.66)ZFUL\TKocld23.74E#E X |A Koc of 23.74 was estimated using EPIW IN PCKOC Program

nit=,

— RO FHEEIER 1414
#EHIF log Koc:1.3755

TS5 AUMEIE L
##1Elog Koc:1.3755

(v1.66):

First order molecular connectivity index : 1.414
Non corrected log Koc : 1.3755

Fragment correction : none

Corrected log Koc : 1.3755

mE:  °C

15 =

SER TiE-K soil-water

EEHERTT 2 KIRAETEEEHY 2 FIRHA=TREELEHY
EIRL TS FEIRLTGEEW

SEMEDHBTR L T—ANETILNLE/LN TSI END, EEEMERTT2HT |A reliability of 2 was assigned because data were obtained by
(DY (= modeling

Hi =

5| Xk =

E%E =

26.1 KB (BHEREST)

WATER SOLUBILITY & DISSOCIATION CONSTANT

HERYER D) A BRI difluoromethane
CASES 75-10-5 75-10-5
MEE =
SRR =
Hik =
GLP EIRLTGEZSWL BEIRL TS
HERZEIT o5 =
HEREH FOAEDRBIE, IEESN=-BELENT, BHAFEDSH |The principle of the method is to bring a measured volume of
ALEMT DREADEINEEZELILETHD, FHIELT-#%. [liquid into contact with a known volume of gas, at a given
HRADAERBEDOEILNSRIRIBMRLI=HREZ RS, FTHD [temperature and pressure. After equilibrium has been attained,
BREENBEHINDS, BRAHHOREE, BEIEHREET [the change in the gas volume yields the amount of gas
ZAVWTHESND, EHEFTOKEBLAIVIEHEZLZHERA— |dissolved in the liquid, and hence the solubility. The
A—THIESND, temperature of the liquid sample is measured with a platinum
2TOEBNEZ(IZINH, D RTLIZHRANEY AN h |resistance thermometer. The mercury levels in the manometer
b, EBNE AIEKRKREICFRAETSN ., KD IRINE (SFEFASH  |are measured with a precision cathetometer.
%, 10~ 155 DHEMBIIRES . IKEENIERDFE AN NLI=E |After the whole apparatus has been evacuated, the gas is
[CIRN B, ZDHRIESHEE). TEIELI-CEEMETET D |introduced into the system. the working pressure is adjusted
= EHFOERIDEDKELARILDELNHERA—S— |to the atmospheric pressure, and a sample of water is injected
THIESND, into the absorption vessel. After mechanical shaking for 10-15
FHEDREBRBE(X. BES IV ZRIERFEDKPBEREZ A |min, the mercury is brought to level in the three tubing
T DEICKYREBRSh ., 29 THDZENHHI 1=, branches.The change in the mercury level on the right hand
tube of the manometer is measured with a cathetometer later
(at least 8 h) to make sure that equilibrium has been attained.
The experimental accuracy of the method examined by
measuring the solubility of oxygen and carbon dioxide in water,
is found being about 2%.
R r ]
KIBRE 1900 mg/I 1900 mg/|
BE: C 20 20

pH




pPHAIER OMERE

Faam

ER [£71 = 1000 hPa Pressure = 1000 hPa
EEERT7 2 #IfRfF=TEREEHY 2 HIRfFETIEEEHY
BEIRLTEEEWL FEIRL TS
E3ETE D HIBrIRHL XEXSHR Reliability of 2 assigned because data are well documented
nevertheless experimental report is not available
Hig =
HLES (30) (30)
i =
waE S
HBRYE =
& — 1% =
Hi& =
BE: °C -
GLP BRLTGZSW BEIRL TGS
HEREMH =
HBRETo-F =
R =
HEiR =
T =
EEERT7 BRLTGZSW BEIRL TGS
BEIRLTEEEWL FEIRLTEEW
ERE1E D I BTAR L -
HEESN -
EZE =
HEBRMEL D20 A DAY difluoromethane
CASES 75-10-5 75-10-5
MESE =
ER -
Hik =
GLP BRLTGZSW BERLTGZSW
HEBRETo-F =
HEREH =
R
KIBRE 4400 mg/| 4400 mg/|
amE: °C 25 25
pH -

pHEIERDYERE

*ham

AR =

EEHERTT 2 KIRHAETEEEHY 2 FIRAE=TREEEHY
EIRL TS EIRLTGESWL

SEMEDHBTRHL BREn=-T—2DHREMIIFIRBETHAH_END, 5582 [Reliability of 2 assigned because source is a compilation of
MMt Fshtz, peer—reviewed data.

Hi =

HEESH (45) (45)

&% =

— e —

HEEME =

Rl— 1% -

HiE =

BE:  C -

GLP FEIRLTGEZSWL FEIRLTGESWL

HEREMH =

HEBREITOE -

[ =

1R =

ER =

EEMEXDT BEIRL TS BEIRL TS
FEIRLTGZEWL FEIRLTGESWL

B EEERET -

H# =

5| FXER =

E%E =

HEBMERA D2INABAZY difluoromethane

CASEE 75-10-5 75-10-5

MEE >99.99 % >99.99 %

JERR -

Hik =

GLP FEIRL TS FEIRL TS

HEBRETRE =

HEREM =

KBERE =

BE: °C




pH
pPHAIEHDYERE

oM

N

EEERI7

BIRLTLESLY

BIRLTLESLY

BRL TS

(SR O I B AR AL

BRL TS

H 8

51 XK

BE

FR R E 2R

HERME

m—f

HiE

OECD AR5/ 112

OECD Guide-line 112

mE: C

GLP

[EXR

[ER

eI

-RIEFBOFE
XEEHIXRX SR

2-HERB DR

21 &L
XEFMIERXS B

22 BELAR)L
XEFMIERXS B

S-BREEXRDAESE
XEEHIIRX SR

4-HEBROATEARIOTNT F74—EHNTIThN S,

1-Preparation of the stock solution

The test substance gas was injected into 100 ml vacuum tube
containing about 50 ml of purified water through lower silicone
septum. It was saturated and then closed upper cock of the
tube to obtain the stock

solution.

2-preparation of the test solution

2.1 high level

The stock solution was taken out 2ml by a gaz-tight syringe
and injected into the test tube. Then the test tube was fulled
with purified water and stopped tightly.

Ratio of dilution :

Volume of the test solution/ volume of the stock solution(2ml)
=185

2.2 low level

The stock solution was taken out 0,2ml by a gaz—tight syringe
and injected into the test tube. Then the test tube was fulled
with purified water and stopped tightly.

Ratio of dilution :

Volume of the test solution/ volume of the stock
solution(0.2ml) = 185

3- Measurement method of electric conductivity temperature :
25° +-1° C

electric conductivity is measured using electrode with similar
diameter to that of the stopper after 30 sec (n=5).

Purified water used as a blank.

4— Analysis of the test solution is made using gaz
chromatography

HEREToF

1981

1981

R MEISKPCREESTICEET 5. the substance remains undissociated in water
et =
SER -
EEERTT 1 FIRAGLIEREEHY 1 FIRRAGLIEREHEHY
FEIRL TGS FEIRLTGESWL
S D FIERRR A ER L Good Laboratory Practicesd & UMEHEEKIZE DUVT [Reliability of 1 assigned because the study was conducted
R -
5| FAXEK (25) (25)
#% -
262 REKN

SURFACE TENSION

2.7 Bk =GR
FLASH POINT(LIQUIDS)

28 BB (B KK

AUTO FLAMMABILITY (SOLIDS/GASES)

2.9 3|
FLAMMABILITY
HERVE A D7) AOAY difluoromethane
CASES 75-10-5 75-10-5
MES -
SER -
Hik ZDith: ASTM 681-85 other: ASTM 681-85
GLP B ZEQ
HEBEIToE 1985 1985
HEREH -
EADIZE -
S NEAFLY BEIRLTESLY FEIRL TS
SEDZE -
KED L BRLTESL BRLTESD

FEam

W THE| N

extremely flammable




ER DEEEMEICRIT HEUH AR DEE(ZHE - T, HFC32(X4B& T |According to the criteria of the EU guide of classification and
BULE|kEELTHEESh, IL—XRI2AMEESNT=, packaging, HFC 32 has been classified as extremely
PRIEENAN9400 kj/kg, BIPAFE SR D T BRIEHY0.26~0.41 kg/m3 T [flammmable and the phrase R 12 was assigned.
Hotfzt=8. DTN A DA (FhTT 2025 5EShT=, Given its heat of combustion of 9400 kj/kg and its lower
NODERICEDE HHEN 378 R UANSI/ASHRAE 34—  |flammability limit ranging from 0.26 to 0.41 kg/m3, difluoro
20011Z56> T, ZDMEIZHTI—A21ZHFESh TS, methane was classified in categorie 2.
On the basis of these results, the substance has been
classified in categorie A2 according to the standards EN 378
and ANSI/ASHRAE 34- 2001.
EEHEXOT FEIRLTGZSWL FEIRLTGESWL
EIRL TS FEIRL TS
B RIERET =
SIAXH ® ®
wE =
210 1@
EXPLOSIVE PROPERTIES
EEYIEES D) A BRI difluoromethane
CASES 75-10-5 75-10-5
MEE =
ER =
& ZDh: ASTM 681-85 other: ASTM 681-85
GLP L\VE LMNVE
HEBREToE 1985 1985
HEREM =
&R
RIZKYEH EIRLTGZEWL FEIRLTGEEW
m-DZrARVE U LY BERIZE [FIRL TGS FEIRLTGZE0
Eﬁm—“‘)lbﬂ’\“/ﬁ‘zéﬂ)ﬁgliﬁﬁ BIRL TG =30 FEIRLTGZE0
IRFEMEALY EIRL TS FEIRLTGEEW
Z Dt =
Eh IRFBR: Explosivity limits :
TBR:12.7 % (v/v) lower: 12.7 % (v/v)
FRR:334%(v/v) Higher : 33.4 % (v/v)
SER -
EEHEXTT 2 HIRAETEEEHY 2 FIRAE=TREELEHY
EIRLTESWLY ERLTGESWL
SEEMHE D BRIRHL XEXSHE Reliability of 2 is assigned because source is a peer—reviewed
data handbook
Hi =
HEESH (35) (35)
E%E =
211 Efbtt

OXIDISING PROPERTIES

212 BiEETRTU v

OXIDATION/REDUCTION POTENTIAL

213 Z D OYELFHEIRICBE I H1FHR

ADDITIONAL INFOMATION

3. IRBTEdn SHEER

ENVIRONMENTAL FATE AND PATHWAYS

31 REM
STABILITY

311, KHfE

PHOTODEGRADATION

HEYMER DI FA BRI difluoromethane
CASE S 75-10-5 75-10-5

fESE =

ER =

HiE Z Dt (8 other (measured)
a47 FEIRLTGZEWL FEIRLTGESWL
GLP FEIRLTGZEWL FEIRLTGESWL
HBREITOE =
FREEE(hm) =
ABABEICEOVHEMNBE [ KEXDBEIZESL based on intensity of sunlight
MEDIRIR L -

HEREM =




MERE

BE(°C) - |
BEELDE
R /2 -
58 B (%) S F R =
EFINE (%) -
EELA R |
BREHE (24F) OH OH
BREERE -
EEEH -
HREAt1/2 345 3.4 year
SRERY IR [ED
124-38-9 204-696-9 —E{b ik 124-38-9 204-696-9 carbon dioxide
353-50-4 206-534-2 It HILR=)L 353-50-4 206-534-2 carbony! difluoride
7664-39-3 231-634-8 7vibKFE 7664-39-3 231-634-8 hydrogen fluoride
[t ARFdm: Atmospheric lifetime:

HFC-32 (CH2F2)I%. U NILOHER R (3t i) DR fE TR Iits
I 5, KBETIE. 7 EICK>TOH, OIDERET BHATEE
LHDMN, KRHDOHFC-32BRE~NDEF E(LJBETEDFE /N
SO EHERIE T (WMO 1991) , HFC-32D KR Fdnld. it
RENLDREICEDE 4IFTHILEFHESNTZ(WMO
2002) , OHED RIGICEIH B D HEE, HEYBEELTAF
JLoaok)LLZERLSSpivakovskyd D EE RN TEHES
N B(Spivakovsky s, 2000), DA E(E, 272KTDAF)LHE
ARV LAEHFC-32MOHE DR E E A LLEL . OHIZ K557 %
IZEEET B AFILYOORILLDREFESR GIE)ERALTY
BOERTAET D, COFMIE. AFIILVAARILLDORT
IRF 2DV T D MR R S HEERESAL S (Spivak ovsky et al,
2000), COT7FA—FIFRREAEDOHREEZEET 51=0.
REMOMEOFHFGERIEMICEEHTEDEEZS
;rbrct\éc HEERICEDE. TDIEIXIN2x4.9FT=1F339F T
B

REBAY~DEE

HFC-32(EZDHEEICIER . RREMNEFN TR0, KE

Ew#v“ﬂ%«@%@(if;« ODP (4 VR E RSN (F€AT
B

BAEDR~DEFS:

HFC-32(XREMNRHN A TH S, iifE. CO2(=xF HCGWP (&
BHUAN—XTEEINHBKRERIEFRE) (X, 100E/KZH
ExREIMEL TH43EEHEIN TULVS (WMO 2002) , LANLE:
Mo, BERMEEECEXICHEASNTSEIX650TH
%. CDIEIXIPCC19958R &3 (IPCC 1995) Moo=t DT
363&552@%JS%E‘JEE*%IE(:BL\‘C%%&L‘CH%L\E»?n.é
- Do

HFC-32MBEMBE~NDEE(T. KREE. DFYKRK~ADE
BoHHEIZERSND, IPCCIZLAHEH I FA
(IPCC2001) kB &, KR P DHFC-320 R E (£20105 24y
1pptvIZA2E D EF BN D, HFC-320) I EH 312 T#550.09
wm—2ppbv—-1 (WMO 2002)[& <L BENRE~ADF S (E.
20104E(29.10-5 wm-2IZ4 54D ER OIS BENRNIRE
TOHFEHLUVIT7TRVILOERE MEMNEEEEET IR0
SRESY DA IZL- T, 2010F IZF FlSh B # 7 StE1.63
wm-2 ~ 1.85 wm—2 T#->71=(IPCC 2001),

8L THBHE, HFC-32MBEMNRADEF 5 L9 10-5 wm—2
THY., BERTEGVELTEBDTIEIVNELDEZ S,

HFC-32 (CH2F2) reacts in the lower part of the atmosphere
(troposphere) with the radical OH. Possible reactions in the
stratosphere are with OH, O1D and by photolysis and were
estimated to have a negligible contribution to the atmospheric
removal of HFC-32 (WMO 1991). The atmospheric lifetime of
HFC-32 was recently determined at 4.9 years (WMO 2002) on
the basis of its tropospheric removal. This lifetime related to
reaction with OH is calculated using Spivakovsky et al method
which uses methylchloroform as a standard. (Spivakovsky et
al, 2000). This methods compares the rates constant with OH
at 272K of methylchloroform and HFC—32 and then scales the
lifetime of the species with the atmospheric lifetime of
methylchloroform related to its degradation with OH i.e. 5.7
years. This lifetime is infered from a detailed study of the
atmospheric budget of methylchloroform (Spivak ovsky et al,
2000). This approach is considered to give the best average
lifetime for long lived species because it takes into account
the overall field of OH concentration in the atmosphere. The
corresponding ' life is by definition is In2x4.9 or 3.39 years.

Impact on stratospheric ozone.

Due to its structure without chlorine or bromine, HFC-32 will
have no impact on the stratospheric ozone layer and its ODP
(ozone depletion potential) is zero.

Contribution to the greenhouse effect:

HFC-32 is a greenhouse gas. Its GWP (global warming
potential defined on a mass unit basis) relative to CO2 has
been recently calculated at 543 (WMO 2002) for a integration
time horizon of 100 years. However the value now officially
used in the Kyoto protoc ol is 650 and comes from the IPCC
1995 report (IPCC 1995) and will be used as the standard for
any regulatory requirements.

The impact of HFC—32 on the greenhouse effect depends on
its atmospheric concentration and therefore on the actual
quantity emitted to the atmosphere. Based on emission
scenarios used by IPCC (IPCC 2001) the concentration of
HFC-32 in the atmosphere would be about 1pptv in 2010. On
the basis of the radiative efficiency of 0.09 wm—2ppbv-1 (WMO
2002), the contribution of HFC-32 would be 9.10-5 wm-2 in
2010. The overall expected radiative in 2010 from the different
SRES scenarios which include all contributions from
greenhouse gases and direct and indirect effects of aerosols
ranges from 1.63 wm—-2 to 1.85 wm—-2 (IPCC 2001). In
comparis on, the HFC-32 contribution of 9 10-5 wm-2 is very
small if not negligible.




AP EERY:

HFCsM AR 73 fE&., EEE S (AFEAS) ¥°EU (Step Halocside
ZaYx4) (STEP-HALOCSIDE/AFEAS, 1993) D R4 5%
I0Y5 LEBLTRLGAESh, REBAYVICET S
WMO-UNEP D £7: 5 F Z R FHEi I ZH L THRE SN F-(WMO
1989, 1991, 1994), HFC-32I%. KR F DK D D THKS 2
&> THREIME DCEOF2AD SN, SHICTHFECO2AE
FEh b, KRS EDEHIZEY | BKREIZESC(=0)F2
DARZFGHIEL, FHTI0R (RIF4858 DHFH) LHEET S
CEDHRSD(WMO 1998) , SRTTD KR ETILEHE
(kanakidouis, 1995) [ZHUWLVT ., D EEE YD FEE (X RIGY
BD1%EETHIEHETESNT=, HFC-320D 154, 2010F (%
C(=0)F2M iR E M pptvDEWIZHEDEDERBHNS,

BEGTOBERDEREF-T_A> DRBELLELT,
HCFCs R UHFCD it FR B N R IC k> CHERSNT-F-D 5T E
M, EBLTEVVEETHAELTRENTLIHWMO 1989),
BRETOF-RAAOBRARCREELE T HE. HCFCs
RUHFCO® BN RICE>TERSINZF-DFRBNLEERT
EBFENSNEDEHETESND, (WMO 1989),

HFREAV O DHEA~ADEFS :

OHED RIS HEAMEL V=8, HFC-32(E#th EAY > DR AKIZK
EHFEELEVLDER DN S, TOPOCP (FALFHAY V&
AREE) £, TFLD100DMEIZTL ., 0.2& & HEfz(Hayman
5, 1997),

Atmospheric degradation products:

The atmospheric degradation of HFCs have been extensively
studied through different research programmes from industry
(AFEAS) and from EU (Step Halocside project) (STEP—
HALOCSIDE/AFEAS, 1993) and were reported in the different
WMO-UNEP scientific assessments on stratospheric ozone.
(WMO 1989, 1991, 1994). HFC-32 will degrade in C(=0)F2 as
intermediate product which will be further converted to HF and
CO02 by hydrolysis in atmospheric water. By analogy with
phosgene the atmospheric lifetime of C(=0)F2 by wet removal
can be estimated at 70 days (or a % life of 48.5 days) as an
average value (WMO 1998). In a 3 dimensions atmospheric
model calculation (kanakidou et al, 1995) estimated that the
abundance of the degradation product would be of the order of
a 1% of that of the parent coumpound. In the case of HFC-32
one can assume that the concentration of C(=0)F2 would be a
few % of a pptv in 2010. It has also been shown that the flux of
F- produced by the tropospheric degradation of HCFCs and
HFC would be negligible in comparis on with the natural burden
and fluxes of F— anion in the environment. (WMO 1989)

Contribution to the formation of tropospheric ozone:
Because of its low reactivity with OH, HFC-32 will not
contribute significantly to the formation of ground ozone. Its
POCP (photochemical ozone creation potential) has been
calculated at 0.2 with the reference of 100 for ethylene
(Hayman et al, 1997).

AR -
EmEERa7 1 HIRGISHEEHY 1 HIRGISEESHY

BIRL TS BIRL TS
{EREME O HI BT AR HL -
Higt -
HLGEES (9) (22) (23) (24) (36) (36) (37) (41) (42) (43) (44) (9) (22) (23) (24) (36) (36) (37) (41) (42) (43) (44)
&% -

3.1.2. KPR EM (K5 )
STABILITY IN WATER

EEYIEES D) A BRI difluoromethane
CASEH S 75-10-5 75-10-5
MEE =
SER -
HiE =
GLP EIRLTESLY EIRLTGESWL
EREITo-F =
AEREH BA4T EEY Type : abiotic
&R
HERE =
FHEE =
rfﬁiﬂ%laaﬁ?ﬁo)ﬁj\ﬁgg(%)s pH. i& =
B e A =
SERER EIRLTGZEWL FEIRLTGESWL
f& =
SER § 212%25H, see § 2.12.
MEIZKPTRETHS, LZHIEEICKYMKSRILFEE [The substance is stable in water no hydrolysis expected due
BWEDEEZLND, to the chemical structure
EEHERXTT FEIRLTGEZSWL FEIRLTESWL
FEIRLTGZEWL FEIRLTGESWL
B EEIERET -
H# =
5| FXER -
E%E =

313 LEPREM
STABILITY IN SOIL

32 E=AYLYT—H(RIER)

MONITORING DATA(ENVIRONMENT)

33. BEENE

TRONSPORT AND DISTRIBUTION

331 BERAHEOEE

TRANSPORT BETWEEN ENVIRONMENTAL COMPARTMENTS

HERYMER o)A BARY difluoromethane
CASES 75-10-5 75-10-5

MEE =

JERR =

ik Fugacity model [ Fugacity model I




R

Bix

ZDM: TR EIVISEE

ZDH: TR IVIZEES

K%.:99.99 % (Fugacity Model Level I)
7K :0.01 % (Fugacity Model Level I)
1 1%:0 % (Fugacity Model Level I)

Air : 99.99 % (Fugacity Model Level I)
Water : 0.01 % (Fugacity Model Level I)
Soil : 0 % (Fugacity Model Level I)

RESHFRCEEPRE

(levelll/IIN)

faam £t & fugacity level 1 (NORDBAST1) fugacity level 1 calculation (NORDBAS1)
JRE (C) 25 Temperature (C) 25
DFE 52 Molecular weight 52
#FSUE (Pa) 1690000 Vapor pressure (Pa) 1690000
TRFEIE (g/m3) 4400 solubility (g/m3) 4400
FBFEE (mol/m3) 84.62 solubility (mol/m3) 84.62
AU —TE$ (Pa.m3/mol) 19972.73 Henry's law constant (Pa.m3/mol) 19972.73
log kow 0.21 log kow 0.21
FHB/— LK BELRER 1.62 Octanol-water partition coefficient 1.62
B RF-KHERFHRE 0.66 Organic C-water partition coefficient 0.66
R&5-KHEC%EK 8.06 Air-water partition coefficient 8.06
TIE-KHEREL 0.02 Soil-water partition coefficient 0.02
EBE-KSBLRER 0.04 Sediment-water partition coefficient 0.04
MEE (moles) 1 Amount of chemical (moles) 1
1T+ (Pa) 0.41307669E-6 Fugacity (Pa) 0.41307669E-6
SVZERE 2420857.97 Total VZ products 2420857.97

JERR =

EEMEXI7 2 FIRfA=TEESEHY 2 FIRA=TEESEHY
FEIRLTGZSWL FEIRLTGESWL

{SEEE D HI R #L REBRERENETILIZESTEBLNEIEND, EFBMERTT 2 |Reliability of 2 was assigned because results were obtained by
Front= modeling

H B =

5| FAXEK (32) (32)

BE -

3.3.2 AL

DISTRIBUTION

HERMERL D20 A DAY difluoromethane

CASEE 75-10-5 75-10-5

fEE =

JERR =

LS K—Z&K K—Z&K

ik Mackay, Level IIZ¥EHLL TEHE Calculation according Mackay, Level |

SEREH =

R AU —5EER (Pa.m3:mol) : 19972.73 HENRY'S law constant (Pa.m3:mol) : 19972.73

1R =

SER ZDIEIXET JLNordbasel ZAALVTEHE ST =, This value was calculated using the model Nordbase1

EEHERXTT 2 KIRHAETEEEHY 2 FIRAE=TREEEHY
FEIRL TS FEIRLTGESWL

SEEMHE D BRIRHL T—ANETILHALBLNTINS=®. E8EHERaT72H 45 |Reliability of 2 assigned because data were obtained by
nit=, modeling

Hi =

5| Xk =

E%E -

34 WM E AR

AEROBIC BIODEGRADATION

HERME A SI)AOA difluoromethane

CASES 75-10-5 75-10-5

fESE > 99.99 %wt > 99.99 %wt

SER -

ik OECD HAKS54> 301 D "EiELEYMZER M : /0— XK [OECD Guide-line 301 D “Ready Biodegradability: Closed
R ILEER” Bottle Test”

EEHMN 28H 28 days

tEiER EMEEIR activated sludge

GLP N

SHEREIT o=

[EXD)




REREH HEEEH condition of cultivation

XEMIXRXSE concentration of test substance : 3.38 mg/|
concentration of activated sludge : one drop/I
Vessel: 100 ml BOD bottle with glass stoppers
temperature: 20 +/-1° C
Duration: 28 days
Method: each test solution was kept in closed bottle in the
dark
Activated sluge :
return sludge of city sewage plant
the sample was filtered through a filter (N° 2), the first 200ml
was discarded and the rest wasz used as inoculum
Number of bacteria : 2.8E8/ml
Basal culture medium :
pH=172
inoculated with one drop of activated sludge
The final volume of inoculated bas al culture medium added to
each BOD bottle was 100ml

HERROAR Preparation of test solutions

XEMILREX SR - control of oxygen blank
to each BOD bottle (100 ml), basal culture medium was filled
- blank test of sludge
to each BOD bottle (100 ml), inoculated basal culture medium
was filled
— Water + test substance
to each BOD bottle (100 ml), purified water was filled and 100
p | (about 3.4 g/1) saturated stock solution was added
- sludge + test substance
to each BOD bottle (100 ml), inoculated basal culture medium
was filled and 100 p | (about 3.4 g/I) saturated stock solution
was added
- sludge + sodium n—dodecylsulfate (reference substance)
3mg/| of sodium n—dodecylsulfate solution was prepared by
inoculated basal culture medium and then filled to each BOD
bottles

HEREHOZ LM Validity of test conditions

XEMILFEXS R % biodegradation of sodium n—dodecylsulfate calculated by
BOD value was 34, 59 and 91% at the 5th, 15th and 28th day
respectively
Test results
Method % biodegradation

Day 5 Day 15 DAY 28
BOD 1 5 5
GC - - 3
HERMERE 3.38 mg/I| 3.38 mg/| related to Test substance related to
FRERE -

EERE C

HEYEE SV IREme/L)

SEERTE R X HRIOARKT S T4—IZ kDR RE - percentage biodegradation by Gas Chromatography
XEFMILRX SR % = (Sw — Ss)/Sw x 100
Sw : Residual amount of test substance in (sludge + test
substance) (mg)
Ss : Residual amount of test substance in (water + test
substance) (mg)
NEEELRFE NEEDOHE Calculation of percentage of degradation
XEMIXFREXS R — percentage biodegradation by BOD
% = BODx/ThOD X 100
BODx = Biochemical Oxygen Demand at (sludge + test
substance) after x days (mg)
R

RIESEEE (%) HE

5 (%) %(288H)

5 (£) % after 28 days

PREE-1

DERRE—2

PEREE-3

DERRE—4

SMEE R

FREBRUNODBERESE
BRUZDHE

ANEMENT, 14ABEHOHERE

ZDith

SERERY: L

ThOD = ¥iRMER R ERE(mg)
SRERME DThOD = 3.12 mg/I
SEYEDThOD = 5.82 mg/I

Deg. product : no

ThOD = Theorical Oxygen Demand (mg)
ThOD test substance = 3.12 mg/I
ThOD reference substanc e = 5.82 mg/I

[t HEREH T CESBIEIFEREINGE, o, under test conditions no biodegradation observed
SER -
EEERT7 1 #IRAGLISEEHY 1 #IRAGLIEEMEHY
BIRL TS BIRL TS
EE1E D I BTAR L -
Hig =
HLEES (26) (26)

®Z




3.5. BOD-5, COD#7=1£BOD-5./CODtt
BOD-5.COD OR RATIO BOD-5/COD

3.6 EWEMEHE
BIOACCUMULATION



HEA

I FIIR%E 2 (EU-RAR)

R (EU-RAR)

-1 BAORUSN
ACUTE TOXICITY TO FISH

HEME

DINABAEL

difluoromethane

m—1%
Bk

24T Z Dt

Type : other

GLP

BIRL TS

BIRL TS

HEBREToE

fi8. Rif. fieE

IVRRAVE

ABRNEDITDER

BIRL TS

ABRME DA %

BIRL TS

FRR DA FIE

HEBREH

HERAD A, AR, hE

HABRAKEH-YDORKE

SEYETORZMHARER

CoAfbZ#

FRKIR

FERKDILFEEE

HRBAR(RURERR L0
8%

HBRVEDOERPTOREMS

BERME/ BRIOEEEZORE

REDH =
M 965 96 hours

AEBEA R FEIRL TS FEIRL TS
UK/ HKSEE =

BER IESVOEH

HENETRINDLKELTRE
REURBRICEITHKE

SUERIE P #E

HREAD RS

FHREREQHESE

FaR

BERE

KRR

AP ERE

REECEOR

HEEtEIFER

ER

RIKBITH T B EREHDI6h LC50(E, ECOSAR v0.99s%
AL, JKARREEAT86 mg/| (FHEE) B UlogKow0.71 (kowWinie
EE)ERICLTHAISI T,

96h LC50 for freshwater fish was estimated using ECOSAR
v0.99g for neutral organics based on a water solubility of 4786
mg/| (calculated) and a logKow of 0.71 (kowWin estimate)

RMEBXICHITRHETE

BRER

Z DI DEHREHER

fEah

#£ 8 (96h-LC50)

629.2 mg/| (EHE{E)

629.2 mg/| calculated

EREERa7

2. FIR{FTIERMEMESHY

2. HIR{ CIEREMEHY

F—RET1

BRL TS

BRL TS

SRR DHIHTIR AL

ETILHODIERNBONTNDIEN S, FEEERIT2NER
bhtz,

Reliability of 2 was assigned because results were obtained by
modeling

H 8

51 A Sk

kel

4-2 KEFERDY~ORMESEBIRIFID0)
ACUTE TOXICITY TO AQUATIC INVERTEBRATES (DAPHNIA)

HEEME D) A DALY difluoromethane
R—% =

Ak 24T FDHh Type : other
GLP FEIRLTEZSWL FEIRLTEZSWL
HEREITOE -

EYiE, R, HieE =

IURRAVE =
ABEMEDORIMDEE EIRLTEZSWL FEIRLTEZSWL
ABRME DDA A =
RO T F IR =

T [

E;t%ﬁi%d)ﬁﬁ BTARER, BT

SEYETORZMEHRER

EAERBRIEES O B D

FHHKR

FFKDILZHHE

HBFR(RUREER EXOH
ik

HBRVMEDERPTORENS

BRME/ BRIOBELEZORE

REHM

48EF M

48 hours




HERAH

BRL TS

EH N ELYORBREYH

BRL TS

SBREFZENREINT- DL
H1BERIZBITHKE

HBRR -
R DKEE _
FHREREDHESE =
fER |
BREEE -
ERRE =
WK =
ERBXEEHOE -
ST I 2R RN D48h EC50(X. ECOSAR v0.99g% [48h EC50 for daphnids was estimated using ECOSAR v0.99g
e ALY, IKAAEREA786 mg/I (BT E{E) & UlogKow0.71 (kowWin |for neutral organics based on a water solubility of 4786 mg/|
ER EE)ERICLTHAISN T,

(calculated) and a logKow of 0.71 (kowWin estimate)

HEBXIHEITDHRISITZ LA

BIRL TS

BIRL TS

g?ﬁ&:ﬁﬁé&ﬁ@%é’l’ﬁ@%

biti)

§i& 2(48n—EC50) 616.4 mg/| (GtEE) 616.4 mg/| calculated

EEER7 2. HIRRTTIEREEHY 2. KRR TIEREESHY

F—RET4 EIRLTEESWY FEIRL TS

(S8R O LI AR Ez;i/?\%ﬁ%ﬁf?%%ﬂfb‘éltﬁ\'B\ E@EER 72852 ,Sj(ijzl?ii:;y of 2 was assigned because results were obtained by
i =

5| FAXEK =

% =

4-3 IKEEM~DOEE BIZ(LEE)
TOXICITY TO AQUATIC PLANTS e.g. ALGAE

HEYWE DI AOAEY difluoromethane
&— % =

A& =

GLP BEIRLTTFSL BERLTFSL
HERETo-F =

EYiE, R, HEE =
IVERAVE EREE growth rate
SHEEHICAWV-T—2DiEE =
ABEYMEOLTOEE EIRLTFSLY EIRLTFSL
AR E DA & =
EROMEERMFE =

ABREH

BRI R CORBMAIE RS X

FHEOAIEED A ER KR

SEYETORZMHHRIER

FHIFKR

LR E

ABRRR(RUVRERR EXTDH
i

HEBRMEDBERPTOREN

BREE/ BRIOERLZORE

REAM

965

96 hours

AEBRAH

BERL TR

FERLTFEW

EH

FRERDDLGEEL1EITE TS
SERBRIART SR T R DKE

SUERIE B #E B

READIKEE

FHACTREDHESE

R

R ERE

KRR

HRRE R

A REEE®)

FREXICBTHERMMR

ZOMERTRIER

ER

BHCXTBHHEE Y D96h EC50/%. ECOSAR v0.99g% B
LY, KiBAREE4786 me/| (FTEE) & UlogKow0.71 (kowWin#E 5E
fEEREICLTHBISN T =,

96h EC50 for algae was estimated using ECOSAR v0.99g for
neutral organics based on a water solubility of 4786 mg/I
(calculated) and a logKow of 0.71 (kowWin estimate)

MEXTOEREZYH,

BIRL TR

BIRLTFEW

g?ﬁlit:ﬁ(‘ré&ﬁsd)%é’l'lid)%

ECO : = 16.985 mg/I (FT & {&) ECO : = 16.985 mg/| calculated
42 (ErC50) EC50 : = 357.9 mg/I (Gt E (i) EC50 : = 357.9 mg/| calculated
#5 2 (NOEC) =
EEERTT 2. HIRRfFTEREEHY 2. HIRRfFTIEEESHY

F—RET41

BRL TS

BIRL TS




ETILOSIERNBONTNDAIEND, E58ERTT7 25 % |Reliability of 2 was assigned because results were obtained by
{SEEHE D HBRIR ML Y (=i modeling
Hig ATOFINA ATOFINA
5| A Xk =
EE -

4-4 WEM~DOEEBIZIEATT

TOXICITY TO MICROORGANISMS e. g.

4-5 KEEY~DIEHEFHE

)7)
BACTERIA

CHRONIC TOXICITY TO AQUATIC ORGANISMS

A B~OEEEN
CHRONIC TOXICITY TO FISH

D7)LA ORI

difluoromethane

HEBME
E—t

Bk

GLP

BIRLTFSL

BIRLTFSL

HEBRETo-E

218, Rif fieE

HBRVEOATOEE

BEIRL TR

AEBRMED DA E

BIRLTFEW

IVRRAVE

ZDfth

other

FRR O AT A
HEBREH

HEBRAD A, KR, hE

EEDTELE. $GEE S . GEHSARE

L& DB FE TR

RADIEEEE TDRFH

FERBALA 2B AT E TOR R A K
D=HONE

EEFROERIEAE

REF o N\—OHERE

ABAR(RUVRERR EXDH
i

AEBRMEDBRPTOREN

EREE BRIOERLZORE
AERBBDRKA E

FHKR

FRKDIEFEEE

REHHE

308

30 days

ZDith

BIEER . BIEICHSY L TILER
WEsE. oYU RR. FIE

AERAH
faR

HERESROEHEDEHE

FEIRLTREW

BERL TR

FEIRLTRSL
FERLTFEW

AEHEHRER

EREIREE

EHRE

FEERRED)

e, 8. HADERREERYS
L2RITEITRRE/EFT—4

B 1L 0D B gA F ) B UMR T B )

FEOBELE-FAK

L HFEROREARE -
FRORELIFAM =
EETBETRTAYK -
ZTDDEE =

hEF YO R KAIZ T BIEMHEEIXECOSAR v0.99¢% [ The chronic tocicity to fish was estimated using ECOSAR
SFIR WTHERIS Tz, v0.99¢ for neutral organics
EC50 =
NOEC. LOEC 65.8 mg/| (FHEE) 65.8 mg/| calculated
EEHEXa7 2. KRR TIEREEHY 2. HIRR{IFTTIEREESHY
F—RET4 FEIRLTGEZSWL FEIRLTGESWL

=== ST e —~ - -

(SO LI AR fl};ilf?ﬁ LT —AREFLNTNA=0., EEMERIT2NEZ5 2?:12?;:? of 2 was assigned because data were obtained by
Hig _
5| FA3CEK =
EE =

B. KEMEMBY~DIEMSMN

CHRONIC TOXICITY TO AQUATIC INVERTEBRATES

HEME

D7)V A BRI

difluoromethane

F—tt
Ak

GLP

BIRLTFEL

BIRLTFEW

RERE(T o1

RERAEWIE

LBRME DT OEE

BERL TR

BRLTFEW




HEBEMEDH A E

IVRRAE

T

mortality

RO R FA

SEREH

BnEIE RO E &

BERL TR

BRLTFEW

BEIDFEE. RE. BIFINERO
HE

FRaE

pH

BE

HEREYDER

KR

FERAKDIEFEE

AEBRR (RUREFRR EZDH
Bk

AEBRMEDBERPTOREN

BREME/ BRI DEREZDORE

=M

168

B ELYORBREYE

ik

MR EFEABRINFDELE
11ERERICHEITEKE

FHREREQHESE

FaR

BREREE

KRRE

EHREQEH

RifEkEEH

RREFR

RMBXEICHTERIE TR H M

BIRLTFEL

SEHMEE

BEIRLTFEL

AEROZ UM

ER

=Fii]

#& 5% (EC50)

HHEFEMOIDITKHT 5D 1EMESEIFECOSAR v0.99g
FRAWTEHEShT =,

17.989 mg/| (&)

The chronic tocicity to daphnids was estimated using ECOSAR
v0.99¢ for neutral organics

17.989 mg/| calculated

#% 2 (NOEC, LOEC)

EEHEXT

2. FIBR{F CIEREEHY

2. HIR{F CIEMEMEHY

F—RET1

BRL TS

BRL TS

{EREME D HI MR

KEXSH

Reliability of 2 because data was obtained by modeling

H 8

51 Sk

B%

4-6 BEEEM~DEMN
TOXICITY TO TERRESTRIAL

A BEEHEMA~OEFE
TOXICITY TO TERRESTRIAL

B. TEEM~DEM

ORGANISMS

PLANTS

TOXICITY TO SOIL DWELLING ORGANISMS

HERME D7) A BRI difluoromethane
B—% -
Ak BT FDH Type : other
HERDIERE FEIRLTFSL EIRLTFSL
GLP FEIRLTFSEL BEIRLTFSL
HERETo-F =
# =
HEMEOITOEE FEIRLTFSL FEIRLTFSL
HEBRMEOR AL =
IVRRAE T mortality
M 148 14 days
HERE M =
R
HitlE 798.956 mg/kg IR IRB S GTH) 798.956 mg/kg soil dw calculated
h i HHEMISARDIZ X239 %14d EC50 [E, ECOSAR 14d EC50 for earthworm was estimated using ECOSAR v0.99g
R v0.99gZ FALN, KiAAREA4786 mg/I (BT EfE) K UWlogKow0.71 for neutral organic SAR using a water solubility of 4786 mg/I
ER (kowWin¥ ) #&E (L THERI SN =, (calculated) and a log Kow of 0.71 (KowWin estimate)
EEHRa7 2. HIRR{TTIEREEHY 2. HIR{TTEREESHY
F—RET4 BEIRL TS FEIRL TS
ETILDSREENBONTINS-H, EBHATT2 525  |Reliability of 2 was assigned because results were obtained by
{SHEME 0 | BT AR B hit=. modeling
Hi g8 =
5| FAXXEK =
iEE =

C. thIFEMFLIEELE (BHEEL)~DEM

TOXICITY TO OTHER NON-MAMMALIAN TERRESTRIAL SPECIES (INCLUDING
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5-1 M2 OFRTAOR, KRB 2
TOXICOKINETICS, METABOLISM, and DISTRIBUTION

HEYMER D2 A AR difluoromethane
CASES 75-10-5 75-10-5
ZD1h TS other TS
SINABAZY DIFLUOROMETHANE
ERME: COLD SUBSTANCE:
AF5:ICI Chemicals and Polymers Source: ICI Chemicals and Polymers
7\FEE:Y02105/010/001 Batch number: Y02105/010/001
R :99.94% Purity: 99.94%
mES BEHREYE RADIO-LABELLED SUBSTANCE:
AF 5 : Imperial Chemical Industries PLC Source: Imperial Chemical Industries PLC
7\ FEE:Y02105/012/001 Batch number: Y02105/012/001
FEE:D> 97% Purity: > 97%
EERRETRE : 19 mCi/mmol Specific activity: 19 mCi/mmol
ERR -
Hik
Fik/HARSAY ZOH: T—2%L other: no data
ERALE in vivo in vivo
GLP#E& [EXR &Ly
REBESUoE 1992 1992
I3 <EEB5RE : 6B Exposure time : 6 hours
B EXAMINATION:

TR DR

XEHAE R SR

EHMETEEDOFIAICKYRSTREE DTSN,

XEFHRIXRX SR

— Before exposure:

During the 24h acclimation period, urine was collected over dry
ice for fluoride ion determination.

— During exposure:

Urine and faeces were collected over dry ice.

— After ex posure:

. Urine and faec es were collected over dry ice at 6h—intervals
up to 4 days and stored at —20° C.

. Expired organic material was collected by dissolution into dry
ice cooled acetone (100ml).

. Carbon dioxide was collected by dissolution into 2M sodium
hydroxide.

. Carbon monoxide was collected by passing through a catalyst
(Hopcalit, 10g) to convert it to carbon dioxide which was then
trapped in 2M sodium hydroxide solution.

At termination (4 days), the animals were killed by terminal
anaesthesia followed by cervical dislocation (rat 1) or cardiac
puncture (rats 2-4). The blood was collected in heparin tubes
and part of each blood sample (rats 2— 4) was centrifuged at
1500g for 15 minutes at 4° C to obtain plasma. The plasma
and whole blood samples were stored at —20° C until analysed
for radioactivity and carboxyhaemoglobin. Rat 1 was assayed
for total carcass radioactivity. Rats 2—4 were dissected and
the following organs and tissues were removed and stored at —
20° C until they were assayed for radioactivity:

liver, kidneys, lungs, heart, brain, testes, muscle, renal fat,
spleen and bone (femur).

Every samples were analysed for radioactivity by using:

- a Tri—carb 2000 CD Liquid Scintillation system (Packard Ltd)
for urine and expired air

— a Hionic Fluor for carbon dioxide, carbon monoxide, tissues
and carcasses

— a Optiphase MP for expired organic material and plasma

— a Packard Sample Oxidiser Model 307 for transforming
faeces to radiolabelled carbon dioxide

e

rat

rat

HEREBY: R

#& : Alpk:APfSD Wistar—derived

% : Barriered Animal Breeding Unit, ICI Plc (Alderley Park,

Cheshire, UK)

Strain: Alpk:APfSD Wistar—derived
Source: Barriered Animal Breeding Unit, ICI Plc (Alderley Park,
Cheshire, UK)

%] M M
R -
Ef F—A1L no data
KE 204~220 g 204-220 g
HERENI K 4 4
B A inhalation
IRERR WAREDEAT . &5 Type of inhalation study: whole body

5% R

ZOM:ER

other: air




10000 ppm
XEFMIERX SR

10000 ppm

Atmosphere generation: HFC32 was mixed with radio—labelled
material using the following procedure to give a specific
activity in the range 5.27- 7.38 y Ci/mmol. The vial containing
the radio—labelled material was opened inside an evacuated
and sealed 10 litre Tedlar gas bag (SKC, Dorset, UK).

The bag was then filled with 5 litres of unlabelled HFC32
followed by 5 litres of silica gel-dried laboratory air. The
contents were drawn from the bag and mixed with silica gel—
dried laboratory air to give a concentration of 10000 ppm
HFC32 which was drawn through the chamber at a flow rate of
11/min.
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KEMITRXSHR

Atmosphere analysis: The atmosphere concentration of HFC32
within the chamber was monitored by gas—chromatography at
approximately 20 minute intervals throughout the exposure.
During the exposure period samples of the atmosphere (1 ml)
were removed every 60 minutes to determine the specific
activity of the [14C]-HFC32 within the chamber.

XKRXSH

HYDROFLUOROCARBON 32: PHARMACOKINETICS AND METABOLISM
IN MALE RATS AND MICE FOLLOWING A SINGLE EXPOSURE BY THHALATION

FIGURE 9

POSTULATED OXIDATIVE ROUTE OF METABOLISM OF HFC32
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ABSORPTION:
Absorption was low: approximately 1% of the inhaled dose.

DISTRIBUTION:

The distribution of radioactivity was relatively uniform. The
highest concentrations, expressed as nmol of HFC32 per g of
tissue, were as follows: lung (286 nmol/g), liver (152 nmol/g),
kidney (151 nmol/g), fat (149 nmol/g), spleen (111 nmol/g) and
heart (103 nmol/g). Blood and other organs, such as muscle,
brain, bone, testes, exhibited concentrations below 100 nmol/g.

METABOLISM:

The metabolism of HFC32 was low since metabolites
accounted for approximately 0.51% of the inhaled dose.
Carbon dioxide was found to be the main metabolite inasmuch
radiolabelled carbon dioxide accounted for 0.23% of the inhaled
dose. Fluoride ions were expected to be released but due to
the low metabolism, fluoride levels in urine in exposed rats
were similar and even lower than levels observed in unexposed
animals (96 vs 114 nmol/h). The assumed metabolism is
described in attached document. From the known routes of
metabolism of dihalomethanes, it is postulated that HFC 32 is
biotransformed by oxidation, mediated presumably by
cytochrome P450, leading to formic acid (postulated as the
major urine metabolite) and then to carbone dioxide.
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ELIMINATION:

— Pulmonary elimination:

. Radio-labelled organic substance was found in exhaled air (up
to 0.5% of the inhaled dose) and reasonably assumed to be
unchanged HFC32.

. Exhalation of carbon dioxide was the second major route for
excretion of HFC32 metabolites and accounted for about 0.23%
of the inhaled dose. It is postulated to result from oxydative
metabolism mediated by cyt P450.

. Carbon monoxide could not be detected as a metabolite in
exhaled air. Besides, carboxyhaemoglobin values in treated and
control animal were similar (2.5% vs 2.0% respectively). It can
be concluded therefore that carbon monoxide, if formed, is an
extremely minor metabolite of HFC32.

— Urinary elimination:

Urinary excretion of HFC32 metabolites was found to be the
second most favoured route. Those metabolites accounted for
0.13% of the inhaled dose.

- Fecal elimination:

Elimination in faeces was minimal and accounted only for 0.03%
of the inhaled dose.
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B 1 #IRAGLIEFERHY 1 HIRAGLIEEMEHY

SRR D HI BRI ML XEXSHR 1b: Comparable to guideline study.
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Remark : peer reviewed

e {83 E : 75-10-5 Toxicokinetics (ICI CTL-R-1137).bmp Attached document : 75-10-5 Toxicokinetics (ICI CTL-R—
1137).bmp

HEYMER D) A BRI difluoromethane

CASHE = 75-10-5 75-10-5
ZDfth TS other TS
SIIARAZY DIFLUOROMETHANE
BRYME: COLD SUBSTANCE:
A F % :ICI Chemicals and Polymers Source: ICI Chemicals and Polymers
J\yF &S :Y02105/010/001 Batch number: Y02105/010/001
HE - 99.94% Purity: 99.94%

mEE METZENE - RADIO-LABELLED SUBSTANCE:
A F 5 :Imperial Chemical Industries PLC Source: Imperial Chemical Industries PLC
/\wF &S :Y02105/012/001 Batch number: Y02105/012/001
> 97% Purity: > 97%
HERETRE : 19 mCi/mmol Specific activity: 19 mCi/mmol

R -

Hik

HiEHARSA4Y Z DM : T—H%L other: no data

SRERFZAE in vivo in vivo

GLP#E& XN [ED

REESUoE 1992 1992
IE<E MRS - 6R%RS Exposure time : 6 hours
B EXAMINATION:

T B DR

@R sE

— Before exposure:

During the 24h acclimation period, urine was collected over dry
ice for fluoride ion determination.

— During exposure:

Urine and faeces were collected over dry ice.

— After ex posure:

. Urine and faec es were collected over dry ice at 6h—intervals
up to 4 days and stored at —20° C.

. Expired organic material was collected by dissolution into dry
ice cooled acetone (100ml).

. Carbon dioxide was collected by dissolution into 2M sodium
hydroxide.

. Carbon monoxide was collected by passing through a catalyst
(Hopcalit, 10g) to convert it to carbon dioxide which was then
trapped in 2M sodium hydroxide solution. At termination (4
days), the animals were killed by terminal anaesthesia followed
by cervical dislocation (mous e 5) or cardiac puncture (mice 6—
8). The blood was collected in heparin tubes and part of each
blood sample (mice 6-8) was centrifuged at 1500g for 15
minutes at 4° C to obtain plasma. The plasma and whole blood
samples were stored at —20° C until analysed for radioactivity
and carboxyhaemoglobin. Mouse 5 was assayed for total
carcass radioactivity. Mice 6—-8 were dissected and the
following organs and tissues were removed and stored at —

20° C until they were assayed for radioactivity: liver, kidneys,
lungs, heart, brain, testes, muscle, renal fat, spleen and bone
(femur).
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Every samples were analysed for radioactivity by using:

- a Tri-carb 2000 CD Liquid Scintillation system (Packard Ltd)
for urine and expired air

- a Hionic Fluor for carbon dioxide, carbon monoxide, tissues
and carcasses

— a Optiphase MP for expired organic material and plasma

— a Packard Sample Oxidiser Model 307 for transforming
faeces to radiolabelled cardon dioxide

BiE

mouse

mouse

HEREY: R

#& : Alpk:APfCD-1
A F % :Barriered Animal Breeding Unit, ICI Plc (Alderley Park,
Cheshire, UK)

Strain: Alpk:APfCD-1
Source: Barriered Animal Breeding Unit, ICI Plc (Alderley Park,
Cheshire, UK)

45 M M

AR -

EE T—H%5L no data

KE 33-34 g 33-34 g

SHEREME 4 4

= ®A inhalation
IR WAREDEAT . &5 Type of inhalation study: whole body
AR (BRI ZOM:ER other: air
1000ppm 10000 ppm
XEMILREXS R Atmosphere generation: HFC32 was mixed with radio-labelled
material using the following procedure to give a specific
activity in the range 5.27- 7.38 y Ci/mmol. The vial containing
the radio—labelled material was opened inside an evacuated
and sealed 10 litre Tedlar gas bag (SKC, Dorset, UK).

BES The bag was then filled with 5 litres of unlabelled HFC32
followed by 5 litres of silica gel-dried laboratory air. The
contents were drawn from the bag and mixed with silica gel—
dried laboratory air to give a concentration of 10000 ppm
HFC32 which was drawn through the chamber at a flow rate of
11/min.

#HEtFiE -

RN Atmosphere analysis: The atmosphere concentration of HFC32

XEEMIXEXSE within the chamber was monitored by gas—chromatography at
approximately 20 minute intervals throughout the exposure.
During the exposure period samples of the atmosphere (1 ml)

ERIREIN-E were removed every 60 minutes to determine the specific
activity of the [14C]-HFC32 within the chamber.
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ABSORPTION:
Absorption was low: approximately 1 % of the inhaled dose.

DISTRIBUTION:

The distribution of radioactivity was relatively uniform. The
highest concentrations, expressed as nmol of HFC32 per g of
tissue, were as follows: lung (601 nmol/g), liver (346 nmol/g),
kidney (323 nmol/g), spleen (274 nmol/g), fat (235 nmol/g) and
heart (221 nmol/g). Blood and other organs, such as muscle,
brain, bone, testes, exhibited concentrations below 200 nmol/g.

METABOLISM:

The metabolism of HFC32 was low since metabolites
accounted for approximately 0.80% of the inhaled dose.
Carbon dioxide was found to be the main metabolite inasmuch
radiolabelled carbon dioxide accounted for 0.27% of the inhaled
dose.

The assumed metabolism is the same that presented for rats.
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ELIMINATION:

— Pulmonary elimination:

. Radio-labelled organic substance was found in exhaled air (up
to 0.45% of the inhaled dose) and reasonably assumed to be
unchanged HFC32.

. Exhalation of carbon dioxide was the second major route for
excretion of HFC32 metabolites and accounted for about 0.27%
of the inhaled dose. It is postulated to result from oxydative
metabolism mediated by cytochrome P450.

. Carbon monoxide could not be detected as a metabolite in
exhaled air. Besides, carboxyhaemoglobin values in treated and
control animal were similar (1.3% vs 1.2% respectively). It can
be concluded therefore that carbon monoxide, if formed, is an
extremely minor metabolite of HFC32.

— Urinary elimination:

Urinary excretion of HFC32 metabolites was found to be the
most favoured route. Those metabolites accounted for 0.34% of
the inhaled dose.

- Fecal elimination:

Elimination in faeces was minimal and accounted for only 0.07%
of the inhaled dose.
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HEYMER D2)NLADAEY difluoromethane

CASES 75-10-5 75-10-5
Z0Hh TS other TS
SINABAZY DIFLUOROMETHANE
ERME: COLD SUBSTANCE:

AF5:ICI Chemicals and Polymers Source: ICI Chemicals and Polymers
7\yFEE:Y02105/010/001 Batch number: Y02105/010
FlEE - 99.94% (w/w) Purity: 99.94% (w/w)

MEE BEHMREYE RADIO-LABELLED SUBSTANCE:
AF 5 : Imperial Chemical Industries PLC Source: Imperial Chemical Industries PLC
7\yFEE:Y02105/012/001 Batch number: Y02105/012
BERE > 97% (w/w) Purity: > 97% (w/w)

EERRETRE : 19 mCi/mmol Specific activity: 19 mCi/mmol

AR -

Hik

HiE A HARS4> ZDh: T—H%HL other: no data

FAER AL BB in vivo in vivo

GLPE & 1%Ly R

HEBREH o= F 1994 1994
IX<EER5RE : 655 RS Exposure time : 6 hours
XREXSHR - Blood: Blood samples were obtained after 2, 4 or 6 hours of

iR OB

exposure by killing rats by CO2 asphyxiation and cardiac
puncture. Samples were immediately analysed by two
independent methods:

. Vial equilibration method:

Blood samples were transferred to heparinised Reacti—vials,
sealed with teflon—coated rubber septa. Those vials placed on
a blood roller at room temperature for at least two hours to
equilibrate the fluorocarbon between the blood and head—
space. The head—s pace HFC32 concentration was then
analysed in duplicate from eac h vial by gas—chromatography
against standard gas sample bags containing either 5000 ppm
or 10000 ppm HFC32 in laboratory air. The amount of HFC32
in the original blood sample is the sum of the amounts of
fluorocarbon partitioned in the head—space and blood at
equilibrium. Thus, from knowledge of the blood:air partition
coefficient at the equilibration temperature, determined in a
preliminary study (1.44 £ 0.08 at 21° C) and the amount of
HFC32 in the head—space at equilibrium the blood
concentration of HFC32 can be determined.

. Liquid scintillation analysis method:

Blood samples were transferred to heparinised Reacti-vials,
corked with teflon-coated rubber septa and containing 3 ml
tetrahydrofuran (THF). Vials were shaken to aid partitioning of
the HFC32 from blood to THF prior to radiolabel determination
by liquid scintillation counting.

- Exhaled air: radio—labelled carbon dioxide was collected
during and up to 11.5 hours after exposure by trapping it in 2N
NaOH solutions. Every 30 minutes, solutions were changed and
stored at 4° C before being purged with nitrogen, allowing
thus to harvest the dissolved [14C]-CO2 for counting them in
Hionic fluor with a liquid scintillation counter.




- Urine: Urine was collected during the exposure and 11.5
hours onwards. Samples were stored at —70° C before being
purged with nitrogen, in order to remove dissolved [14C]-
HFC32 and counting them in Optiphase MP with a liquid
scintillation counter.

iz

rat

rat

HEREY: R

#& : Alpk:APfSD Wistar—derived
A F % :Barriered Animal Breeding Unit, ICI Plc (Alderley Park,
Cheshire, UK)

Strain: Alpk:APfSD Wistar—derived
Source: Barriered Animal Breeding Unit, ICI Plc (Alderley Park,
Cheshire, UK)

45 M M
AR -
EE T—H5L no data
K= 247 = 23 g 247 = 23 g
ENRR A SR (i) - 9T Number of animals Males : 9
SHERBIYI 2R REHHYDBMIRAS: 3T Number of animals per dose group: 3
B A inhalation
BEEK WAREDEZAT &5 Type of inhalation study: whole body
AR (BRI ZOM:ER other: air
10000, 25000% {*50000 ppm 10000, 25000 and 50000 ppm
TERBPRELE: Atmosphere generation: The vial containing the radio-labelled
XEMILXREXS R material was opened inside an evacuated and sealed 10 litre
Tedlar gas bag (SKC, Dors et, UK). To this bag was added 5
litres of unlabelled HFC32 giving a specific activity of 5.5y
Ci/mmol. Aliquots of [14C]-HFC32 from this radiolabelled
stock bag were diluted with unlabelled HFC32 to give [14C]-
- HFC32 at the required specific activity for the individual
’E5E exposures (0.57- 0.99 y Ci/mmol for 10000 ppm exposures,
0.25-0.37 y Ci/mmol for 25000 ppm exposures and 0.12-0.15
W Ci/mmol for 50000 ppm exposures. The [14C]-
HFC32/HFC32 was mixed with silica gel-dried laboratory air to
give the desired concentration of fluorocarbon which was
drawn through the chamber at a flow rate of 1 litre/min.
Mt FiE -
RO Atmosphere analysis: The atmosphere concentration of HFC32
XEEMIZRX SR within the chamber was monitored by a PYE GCD gas—
chromatograph equipped with a Poropack PS column (80-100
ERIREIN-E mesh, glass, 1.5m x 2mm) [detector not mentionned] at
approximately 20 minute intervals throughout the ex posure.
TERER -
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BLOOD CONCENTRATIONS:

Upon whole body exposure of rats to [14C]-HFC32 at
atmosphere concentrations of 10000, 25000 and 50000 ppm
the partitioning of fluorocarbon between the alveolar air space
of the lung and blood had reached equilibrium at 2 hours (cf.
attached document, Table 3).

The dose—concentration relationship was linear. Actually at
10000 ppm HFC32 the blood concentration of this fluorocarbon
measured over a 2-6 hour exposure period was 23.7 &= 1.4 u
g/ml. Increasing the atmosphere concentration to 25000 ppm
gave a blood concentration over the same ex posure period of
62.5 &= 2.6 y g/ml. Thus, for a 2.5—fold increase in the atmos
phere conc entration of HFC32 there is a corresponding
increase in the blood concentration. Similarly, at an
atmosphere concentration of 50000 ppm the blood
concentration again increased linearly with dose to 120.2 &=
52y g/ml

Comparable blood concentrations were measured following
extraction of radiolabel from blood into THF and quantification
following liquid scintillation counting, suggesting that the bulk
of the material present in blood was unchanged HFC32.




TS (HTEXEORLIEZSRE):

22 & HRB E10000ppm., 25000ppm B TA50000p0pmIZELNT, £
Hanl14cl-co2L L THEH SN /=[14C]-HFC2D E X E#RAY
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Liz. 5. TDEEZNZNHI125 p mol/keg/hr (10000
ppm). 355 u mol/kg/hr (25000 ppm) &% 1X667 u mol/ke/hr
(50000 ppm)THY . KR TORFEHEFFEINT=,
IE<EDRMWTREC, 14-CO2EL THEH SN I-IEHEB D E (L.
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BITHDL. (E<CED 1 SERBETH o KYERDLE,
“BIERFOERIE. ERBOSLTINE HHDEHTSN

<o

FR:
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72 & i E AY25000ppm B 1*50000ppm T, FRABIZHEHS NS
MATRERE D E (L. ThE 2528 y mol/kg K Tr358.0 y
mol/kg bwtFE THEMLT=,

EXHALED AIR (see attached document, figure 4):

At atmospheric concentrations of 10000 ppm, 25000 ppm and
50000 ppm the amount of [14C]-HFC32 metabolised and
exhaled as [14C]-carbon dioxide increased linearly during the
exposure period to maximum levels of around 125 Y mol/kg/hr
(10000 ppm), 355 u mol/kg/hr (25000 ppm) and 667 p
mol/kg/hr (50000 ppm) by 4-5 hours. This level was
maintained up to 6 hours. Upon cessation of exposure the
amount of radiolabel exhaled as 14—-C0O2 declined rapidly at all
doses during the first two hours to between 25-30% of
maximum levels then more slowly up to 11.5 hours post—
exposure. Exhalation of carbon dioxide was estimated to
account for approximately 90% of total metabolism.

URINE:

The amount of radiolabel excreted in urine during and following
a six hour exposure at an atmosphere concentration of 10000
ppm and collected at 11.5 hours post—-exposure was 96.3 p
mol/kg.

At atmosphere concentrations of 25000 ppm and 50000 ppm
the amount of radiolabel excreted in urine increased to 252.8

SHEREER TRATRERZ S DB0%ITH L T AL DEH . COREETHRES |y mol/kg and 358.0 y mol/kg bwt, respectively.
ni-&3 5L HFC32MZER i 10000, 250005 1850000  |Assuming these values to be equivalent to 80% of the
ppm TORFREIESEINTIHER FRPICHEE SN =R STREFZH |radiolabel eliminated by this route, the total amounts of
NDEEIL, ThEFN120.4 u mol/kg, 316.0 u mol/kgRK 1r447.5 |radiolabel excreted in urine resulting from a six hour exposure
U mol/kg THAHEHETESIND, to HFC32 at atmosphere concentrations of 10000, 25000 and
50000 ppm are estimated to be 120.4 y mol/kg, 316.0 y
mol/kg and 447.5 Y mol/kg respectively.
=3
BEXSHE TABLE 3
Blood Concentration of HFC32 (ug/mi )
Time | 10,000ppm 25,000ppm 50,000ppm
|
2hrs 227 +/-1.4 64.7 +/-2.9 120.2 +/- 5.0
ahrs 24.2 +/-1.6 61.8 +-1.3 1175 +/-2.5
6hrs 24.1 +/- 0.9 60.8 +/- 2.0 1229 +/-6.6
2t06hrs| 237 +-14 | 625+/-26 1202 4/-5.2
Blood of HFC32 are as mean +/- 8.D. (n=3 rats).
X4
BEXSHR FIGURE 4
THE ELTHINATION Oﬁpl::f J CARGON DIOXIOE DULING A SIX OUR EXPOSURE PERICD A0
1000
Expasure Period __
E 800
;S 50,000ppm
2
¢
4
%' 400 - 25,000ppm
: '\
£ \\
=S 200
10000ppm
T N
0 e 200028 5 = 2 = £
0 5[ lT(l 15 20
Time (Hours)
=D,
i3 o
TvEIERIEKFIZTHLTFBIESNI=&LS(Z. HFC32IZDUL T [As expected for a fluorinated hydrocarbon, the liquid:air and
BIFESNRE  ER. B EROPEZRET/DE0, §Eo  [tissue:air partition coefficients measured for HFC32 are small.
T. ffRAREEA S MM &~ DHFC32MDIERIL R E S 5, HFC32[Consequently the uptake of HFC32 from the alveolar air space
DML ALIE, 10000&£500000pmDE T, [F<ERELLEL  |of the lung into blood is limited. HFC32 blood levels increased
[CE#RA(CEMLT=, linearily with exposure concentrations between 10000 and
EHIREE (T <ERAIA D D20 R AR IR FE S, . SHEREAR 5 |50000 ppm.
" (2~6B%5M[E) ZDIREEILRI=NT=, REWME L. EIZZERIELER |The steady state is reached within the first 2 hours of
faEm RICEHIN ., ZOREMICHEIN D (CORE(X L2 BED |exposure and remaining at that level over the time period of
DF0%E HHDERESNTLNS) the study (2-6 hours). The test substance is mainly
transformed in carbon dioxide and therefore pulmonarily
eliminated (it is assumed that this route accounts for
approximately 90% of the total metabolism).
(B EE 1 FIRRALERaEHY 1 FIRRALIERaEHY
S8 D FIETIR R 1b HARSAVIZHE T 5% 1b: Comparable to guideline study.
H B Atofina, Paris—La Defense, France. Atofina, Paris—La Defense, France.
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Attached document :

75-10-5 Toxicokinetics (Zeneca CTL-R-1220) Blood
concentrations.bmp

75-10-5 Toxicokinetics (Zeneca CTL-R-1220) Exhaled air.omp
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ACUTE TOXICITY
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No data is available as difluoromethane is a gas at ambient

R LY, temperature.
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ACUTE INHALATION TOXICITY

HERME R DA BRI difluoromethane

CASE= 75-10-5 75-10-5

EE ZDfth TS other TS
ST ABAEY DIFLUOROMETHANE
AF 5 :ICI Chemicals and Polymers Source: ICI Chemicals and Polymers
I\ F &S :Y02105/009 Batch number: Y02105/009
$E 1 99.94% Purity: 99.9%

AR -

2 =Y {f== =Y ==

G o SHRL T8 BHRL T8

adaithd Z DM EPA 40.160% U40.792 other: EPA 40.160 and 40.792

GLP#E & EN £

HEREITOE 1992 1992

= Rat Rat

AR (R Z D th : Wistar—derived other: Wistar—derived

E AN D) MF MF

e 7510, 85900 X (3520000 ppm 7510, 85900 or 520000 ppm

®’EE

ZRSH () 0EBHEK

AR A S 100

Number of animals : 10

Y BEIRL TS BIRL S
B (1R O B BRLT
FEIRLTGESWL

BEER

BERLTLESLY

BEHME ()

|E<FE B - 4B

Exposure time : 4 hours




SHERAEM: TEST ORGANISMS:

XEMIERXSE - Source: Harlan Olac Limited (Blackthorn, Bicester, Oxon, UK)
- Age: “young adults”

- Weight at study initiation: 264-313 g (males) and 206-251 g
(females)

— Number of animals: 5 males + 5 females

- Controls: yes

#&5: ADMINISTRATION:

XEMIXFREXSE - Type of exposure: snout only

— Atmosphere generation: The test atmosphere was generated
by passing HFC 32 from the stock cylinder through a copper
coil (4mm id, length approximately 3—4m) immersed in a water
bath maintained at 40° C. The resulting gas was metered at a
flow rate of 2.5 I/min into a monitored airstream (mixture of
nitrogen and oxygen at a combined flow rate of 2.5 I/min) and
into the bottom level of a PERSPEX Serial Dilution Expos ure
Chamber (Appendix C, cf. Attached Document). At
successively higher levels in the chamber, the atmosphere was
further diluted by the addition of clean, dry air (dried and
filtered using equipment supplied by Atlas—Copco, Sweden)
and the removal of atmosphere via a vacuum line. Air flow
rates were measured using variable area flowmeters, recorded
at frequent intervals and were altered as necessary to
maintain the target concentrations.

2% B LE/2HRE (NC/AC): - Nominal/analytical concentrations (NC/AC): The nominal
XEFMILIRX SR atmospheric concentration is a concentration based on the
%2 B ERUSHTREILRDELYNC/AC): known flow rates of test material and dilution air during the
XEFHMIERXSE exposure period. This represents the maximum concentration

to which the animals could be exposed assuming no losses
within the generation or exposure systems. The nominal
concentration of the test material during the exposure

. generation period was calculated from the following formula:

T O DG NC = (FR1 / FR1 + FR2) x NC1 where FR1 and FR2 are the
flow rates (I/min) of atmosphere from previous level and of
dilution air respectively, NC1 is the nominal concentration of
previous level.

For the highest exposure level (first stage in the dilution
chamber), the nominal concentration of the previous level is
10E6ppm (ie the neat test material). To maintain an oxygen
content of 20-21%, an “artificial” atmosphere was generated
using a mixture of oxygen and nitrogen added to the stream of
HFC32.

Nominal and analytical concentrations are as follows (NC/AC):
17280/7510 = 4700, 10800/85900 == 29400 and
500000/520000 ==19200 ppm.

BEE=A4YVY: — Concentrations monitoring: every 20 minutes samples were
XEEMIXR XS B taken during each exposure and were analysed by gas
chromatography (Chromatograph: Pye Unicam Series 204,
Column: Porapak PS. (80/100 Mesh) 1.5 m x 2 mm LD., flame
ionisation detector)

HER: EXAMINATIONS:

XEMIXREXSE Duration of observation: 14 days

— Clinical signs: examined once daily

— Mortality: recorded once daily

— Body weight: measured on days 1, 2, 3, 8 and 15.

— Necropsy:

. macroscopic examination of the main organs with particular
attention to abdominal and thoracic viscera.

Lungs (with trac hea and larynx attached) were weighed.
. microscopic examination: lungs (with bronchi) and any
abnormal tissue were fixed buffered 10% neutral buffered
formaldehyde for possible examination.

HEt 0 E -

EHRERTORLEH MR RIZETIERELEM T, No deaths occurred during the study.
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— During exposure:

Treatment-related findings seen during exposure were
confined to animals exposed to 85900 or 520000 ppm HFC 32
and these included auditory hypoaesthesia (in both groups)
and increased breathing depth and reduced breathing rate in
animals exposed to 520000 ppm HFC 32. Animals in the
highest exposure group also showed tail erections.

- Immediately after exposure:

Minor treatment-related clinical signs seen following exposure
to HFC 32 were confined to animals exposed to 85900 or
520000 ppm and were concentration—related. These included
tail erections in animals exposed to 85900 or 520000 ppm HFC
32, salivation and reduced activity in animals exposed to
520000 ppm HFC 32. Shaking was also observed in a few
males exposed to 520000 ppm HFC 32.

— During the maintenance period:

The clinical condition of the treated animals had in general
improved greatly by day 2 after which there were no
toxicologically signific ant effects. Reduced splay reflex was
observed in 2 males exposed to 520000 ppm HFC 32 from
days 6 to 15 inclusive. The same response was also observed
in females exposed to the same concentration of HFC 32 on
days 6 (2 animals) and 7 (1 animal). It is considered that this is
not treatment-related since similar observations have been
seen in stock rats of the same strain and age.

BlRATR

it -HERMEE. FLCREICEHEY LB ONI-FR
BEORRFTRICENTH, EXGRE IR OGN o1,

There were neither significant effects on absolute or relative
lung weights nor gross findings at necropsy which were
considered to be related to treatment.

ZDith

fh

LD501iE X [£LC50{E

RE:
HBELLELT, LEHOBMRADEREICEEEZNICE
BB FIRHoNGEI ST,

XEX SR

520000 ppm

BODY WEIGHT:
There were no toxicologically significant effects on
bodyweights of treated animals when compared to controls.

APPENDIXC

DIAGRAM OF SERIAL DILUTION
EXPOSURE CHAMBER

UMA 11 yaten BATH

i ' -
e ‘

NITROGEN —= =& -
I

OXYGEN —>:ﬂ

520000 ppm

It 1 D LD50fE X IFLCEOEMEL
%

22K R ET510, 85900 X [£520000ppm v/vERIFE S T=
HFC320) , RIRE DA IS =B (E<ETIT, RTOEER
SRRSO of<, TYMZE1THHFCI2MD F MR
FEIE. 520000 ppm#E B Z B EfEM AT TONTLVD,

Nose—only exposure for 4 hours to analysed atmospheric
concentrations of 7510, 85900 or 520000 ppm v/v HFC 32
resulted in no mortalities and no severe toxicity. It is
concluded that the median lethal concentration of HFC 32 in
the rat exceeds 520000 ppm.

AR

S8 1 HIRRAGLIEREEHY 1 HIRRAGLIEREHEHY

{EFETE D I BT AR HL MEDRLMET—2tvb. $5567/548/EEC Material Safety Dataset, Directive 67/548/EEC

H B Atofina, Paris—La Défense, France. Atofina, Paris—La Défense, France.
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ACUTE TOXICITY, OTHER ROUTES

5-3 EERMERIBHHE

CORROSIVENESS/IRRITATION

A EERSER

SKIN IRRITATION/CORROSION

HEEME R TI)ILAOAZY difluoromethane

CASEE 75-10-5 75-10-5

fEE =

AR -

pH -

b |

HiEHARSA4Y =
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SITNAOAUFTEBTRATHS=0. BoNi=T—42137%:[No data is available as difluoromethane is a gas at ambient

SER (A temperature.
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No data is available as difluoromethane is a gas at ambient
temperature.
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REPEATED DOSE TOXICITY

RERMESR D7ILAOAI difluoromethane
CASES 75-10-5 75-10-5
EE PSR P DIFLUOROMETHANE

AF 5 :1CI Chemicals and Polymers
I\yFEESRB 21048/74
1 99.94%

Source: ICI Chemicals and Polymers
Batch number: RB 21048/74
Purity: 99.94%




ER

Ak

Pob: Y e

BIRL TS

BERLTLESLY

ZD: TG

other: no data

GLPE &

[EXR)

IELy

ABRETOF

1992

1992

HERR (B RH)

Rat

Rat

ZD1th : Alpk:APfSD (Wistar—derived)

other: Alpk:APfSD (Wistar—derived)

L0 AN H3)

MF

MF

BREE

0, 2010, 9870 1349500 ppm (v/v)

0, 2010, 9870 or 49500 ppm (v/v)
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yes, concurrent vehicle
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S5HEOT—4ENHIE5E. R
REE5HME)

20H (28AFEID>%)

20 days (out of a 28—day period)

BEHRE

68Ff/ B . 5B/ E

6 hours/day, 5 days/week
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BRRIRE R AR :
XKEEHIRX SR

TEST ORGANISMS:

- Source: Alderley Park (Cheshire, UK)

- Age: 5-6 weeks

— Mean body weight at study initiation: 141-169 g for males,
130-151 g for females

— Number of animals per dose group: 5 males + 5 females

ADMINISTRATION:

— Type of inhalation study: whole body

— Atmosphere generation: test atmospheres were generated by
passing liqguid HFC 32 through a copper coil immersed in a
water bath maintained at 45° C. The resultant vapour was
then passed through an equilibration coil to flowmeters via a
copper distribution plenum.

- Nominal / analytical concentrations: 2000 / 2010 =+ 61,
10000 / 9870 = 440 and 50000 / 49500 + 1100

— Concentrations monitoring: Test atmospheres were sampled
using an automated air sampling system and analysed
automatically using a gas chromatograph (Hewlett Packard
HP5890 Series II) including a Porapak P-S column (80/100
mesh, 1.8m x 4mm ID stainless steel, Waters Ltd.), fitted with a
gas sampling valve (ICI Research Engineering Laboratory) and
a flame ionisation detector. The peak area attributable to HFC
32 was used to calculate the atmosphere concentration in
parts—permillion (ppm v/V), after suitable calibration (Hewlett
Packard HP3396A integrator, Waters 860 Networked Vax Data
System).

CLINICAL OBSERVATIONS AND FREQUENCY:

— Clinical signs: observed every 30 minutes during ex posure
then once a day on non—exposure days. A detailed clinical
examination was performed on days 1, 2, 3, 8, 15, 22 and 29.

— Mortality: daily noted

— Body weight: recorded on days -1, 1, 2, 3, 8, 15, 22 and 29.
- Food consumption: weekly measured

— Ophthalmoscopic examination: no

— Haematology: yes

Haemoglobin, haematocrit, red blood cell count, white blood
cell count, differential leukocyte count (only for control and
high—dose groups), platelet count, mean cell volume, mean cell
haemoglobin concentration, mean cell haemoglobin,
prothrombin time, kaolin—cephalin time.

- Biochemistry: yes

. Electrolytes: calcium, chloride, phosphorous (as phosphate),
potassium, sodium

. Enzymes: alkaline phosphatase, aspartate—aminotransferas e,
gammaglutamyl-transferase, creatinine kinase

. Other: albumin, blood creatinine, blood urea nitrogen, glucose,
total bilirubin, total cholesterol, total serum protein,
triglycerides

— Urinanalysis: urine samples were collected on day 22 colour,
urine volume, pH, specific gravity, proteins, glucose, ketones,
blood, urobilinogen, fluoride.
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ORGANS EXAMINED AT NECROPSY (MACROSCOPIC AND
MICROSCOPIC):

— Weighted organs: adrenals, brain, heart, kidneys, liver, lungs
(with trachea attached but larynx removed), spleen and testes.
— Macroscopic examined

. Cardio—vascular and hematopoietic system: heart, aorta,
lymph node (cervical, mesenteric, inguinal), thymus, spleen

. Digestive system: oral cavity, salivary glands, oesophagus,
stomach, liver, pancreas, duodenum, jejunum, ileum, caecum,
colon, rectum

. Glandular system: pituitary, thyroid, parathyroids, adrenal,
mammary gland, Harderian gland

. Nervous system: brain, spinal cord, sciatic nerve, eye

. Respiratory system: nasal turbinates, trachea, lungs, larynx
. Uro—genital system: kidney, bladder, ovary, uterus, testes,
epididymides, seminal vesicle, prostate, cervix

. Other: skin, muscles, femur, sternum

— Microscopic:

. Cardio—vascular and hematopoietic system: heart, spleen

. Digestive system: liver

. Glandular system: adrenal

. Nervous system: brain

. Respiratory system: nasal turbinates, trachea, lungs, larynx
. Uro—genital system: kidney, ovary, uterus, testes,
epididymides

OTHER EXAMINATIONS:

CN-insensitive palmitoyl CoA oxidation activity was assessed
in the appropriate liver subcellular fraction using modification
to the method detailed by Bronfman et al. (1979).

Heata g

R

RE HRERNE

XEXSH

XEXSH

Bodyweights were considered by analysis of covariance on
initial body weight, separately for males and females.
Haematology and blood and urine clinical chemistry were
considered by analysis of variance. With the exception of urine
protein, for which there were markedly differing variances
across the sexes, male and female data were analysed
together and the res ults examined to determine whether any
differences between control and treated groups were
consistent between sexes.

Organ weights were considered by analysis of variance and
analysis of covariance on final bodyweight, separately for
males and females.

Differences from control were tested statistically by
comparing each treatment group least square mean with
control group least square mean using a two-sided Student’s
T-test, based on the error mean square of the analysis.

Small but statistically significant reductions in body weight
were seen in males exposed to 49500 ppm HFC 32, on days 2
and 3 (-4.0% and —3.8% respectively, when compared to
control) and in females exposed to 9870 ppm HFC 32, on day 2
(-3.6% ).

A small statistically significant increase in body weight was
seen in males exposed to 9870 ppm HFC 32, on day 29 (+4.5%
).

These are not considered to be of toxicological significance.

MR ST, MEF QMO EEEICOLVT, WNE(ICH
EIHZEEALNGEN T,

No treatment related effects were seen on food consumption
in male or female treatment groups as compared to controls.

FRPRAT R (B, TR OREE
HA L)

XIRXSH

No abnormalities were observed during exposure but a few
minor effects, such as stains around the nose or piloerection,
were seen on occasion in animals exposed to 9870 or 49500
ppm, but these were considered to be incidental to treatment.

REPHAR (REER EEE)

MRPHIFTR (R, EEE)

XEX

W

There was a small statistically significant reduction (-4.4%) in
red blood cell count in females exposed to 49500 ppm HFC 32.
This is not considered to be of any haematological significance.
There was no evidence of a treatment related effect in any of
the other haematological parameters measured.
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XKRAXSH

— A statistically significant increase in mean plasma alkaline
phosphatase activity (+28.9%) was seen only in males exposed
at the lowest concentration level 2010 ppm HFC 32. This is
attributable to two very high individual values and is
considered to be incidental to treatment.

— A statistically significant increase in plasma potasium
(+22.2%) was seen in males exposed to 49500 ppm HFC 32,
however, this isolated finding is not considered to be of
toxicological significance.

— The other statistically significant difference between control
and test animals (decreased plasma aspartate transaminase
activity [-15.7%] in males exposed to 2010 ppm) is considered
to be incidental to treatment.

XKEXSH

There was a small, statistically significant reduction in urine
pH in females exposed to the mid concentration 9870 ppm
HFC 32 (5.97 versus 6.30 in controls) and in males exposed to
the top concentration 49500 ppm HFC 32 (6.50 versus 6.74 in

REREMR (REE EEE) controls ). These changes are considered to be incidental to
treatment.
There was no evidence of a treatment related effect in any of
the other urine parameters meas ured.

SETH(E) SRR MEIARICI T (IR E LA ST, No deaths occurred during the study.

XEXSB - Organ weight:
There was no evidence of a treatment related effect on any of
the organ weights.
— Macroscopic findings:
There were no gross findings considered to be related to
treatment.
- Microscopic findings:

LR R (AR BERE) There were no microscopic findings considered to be related
to treatment. Minimal alveolitis was seen in two males exposed
to 49500 ppm HFC 32 and in one control female and one
female exposed to 2010 ppm HFC 32. This change was
minimal, consistent with a mild intercurrent infection and is
considered to be of no toxicological significance.

fRERES -

gD £z Liver biochemistry

RIBABFIFTR (REX EE

x)

NIVA ) — LIBEH| IS0 5Y—h—ELTRALLNRS,
FFBICETH T ERRZMED /LS JLCoABRLEMEIT
XEREF LAIBR TR TH 1=,

CN-insensitive palmitoyl CoA oxidation activity in the liver,
used as a marker for peroxisome proliferation, was similar in
both control and treated animals.

KRISERSHhEE

HERISHE -
FR -
Fhah

NOAEL (NOEL)

NOAEL = 49500 ppm

NOAEL = 49500 ppm

LOAEL (LOEL)

NOAEL/LOAEL D EARBL

It £ ONOAEL(LOAEL) D E V&

HFC32MZE & F;2 2010, 9870% 1Uf49500ppm (v/V)IZ, 28 H

ED55 28 T208MIE<EESE 51 B6HHE. BIS5A DK
AIFEE, BTONEICBERT 2 ELEN of-. COBRR
(:I;)ﬁl,;ﬁ SYNZHITBHFCI20) FE=14E = (£49500 ppmil £

T®oT=.

Inhalation expos ure to HFC 32, 6h/d for 5d/w giving a total of
20 days exposure out of a 28—day period, to atmospheric
concentrations of 2010, 9870 and 49500 ppm (v/v), resulted in
no deaths and no treatment related effects. The no obs erved
adverse effect level for this study is equal or greater than
49500 ppm HFC 32 in the rat.

IR BEREH peer reviewed
B 1 HIRGLISEEHY 1 FIRGLIEEESHY
S5 D HIBIEHL XEXSHE 1b : comparable to corresponding guidelines
H B Atofina, Paris—La Défense, France. Atofina, Paris—La Défense, France.
5| FA Xk (T XX#k) (12) (12)
5% MEDRELMT—2tvh, $5567/548/EEC Material Safety Dataset, Directive 67/548/EEC
HERVE A DI FA BRI difluoromethane
CASE= 75-10-5 75-10-5
fEE DTS other TS
TIIABAEY DIFLUOROMETHANE
AF5E:ICI Chemicals and Polymers Source: ICI Chemicals and Polymers
INYFES LN 21929 3 Batch number: LN 21929 3
$E :99.89% Purity: 99.89%
SRR =
22 =Y {f== =Y ==
G o SHRL T8 BRL T8
HE/ AT ZO: T—H%L other: no data
GLP#E & 1FLy ESN)
HEBRETo-F 1993 1993
- Rat Rat
) Z D4 : Alpk:APFSD (Wistar—derived) other: Alpk:APfSD (Wistar—derived)
PR (e M. - F) MF MF
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0, 4940, 146005 1}49100 ppm (v/v)

0, 4940, 14600 and 49100 ppm (v/v)
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BIRL TS
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RER®%

BIRL TS
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inhalation

AERE S HE
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yes, concurrent vehicle

%58 (B) (OECD422% T, %
SHEOT—2ENHI5E. &
E#HR54E)
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13 weeks

BEHE

6B/ H . 5B RE/E

E{E &R (8)

6 hours/day, 5 days/week

4EE (HBRUVEREHROHA)

4 weeks (only for control and high—dose groups)

HEREH

HEREY:
XEEHIXRX SR

5.
XEFMIERXS B

FRERRE R UMAEE :
XEHRIXRX SR

TEST ORGANISMS:

— Source: Alderley Park (Cheshire, UK)

- Age: 5-6 weeks

— Mean body weight at study initiation: 141-169 g for males,
130-151 g for females

- Number of animals per dose group: 10 males + 10 females

— Satellite groups: 10 additional males and 10 additional
females were included with high and control groups in order to
study reversibility for 4 weeks after the end of exposure.

ADMINISTRATION:

— Type of inhalation study: whole body

— Atmosphere generation: test atmospheres were generated by
passing liqguid HFC 32 through a copper coil immersed in a
water bath maintained at 45° C. The resultant vapour was
then passed through an equilibration coil to flowmeters via a
copper distribution plenum.

- Nominal / analytical concentrations: 5000 / 4940 + 160,
15000 / 14600 = 470 and 50000 / 49100 * 1600

— Concentrations monitoring: Test atmospheres were sampled
using an automated air sampling system and analysed
automatically using a gas chromatograph (Hewlett Packard
HP5880A) including a Porapak P-S column (80/100 mesh,
1.8m x 4mm ID stainless steel, Waters Ltd.), fitted with a gas
sampling valve (Hewlett Packard) and a flame ionisation
detector. The peak area attributable to HFC 32 was used to
calculate the atmosphere concentration in parts—permillion
(ppm v/V), after suitable calibration (Hewlett Packard
HP3396A integrator, Waters 860 Network ed Vax Data
System).

CLINICAL OBSERVATIONS AND FREQUENCY:

— Clinical signs: observed frequently during ex posure and then
once a day

— Mortality: daily noted

- Body weight: recorded every weeks (on the same day)

— Food consumption: weekly measured

— Ophthalmoscopic examination: on weeks 13 and 17 all
animals in high and control groups were examined by using a
Fison’s binocular ophthalmoscope (Keeler, London) after
instillation of 0.5% v/v tropicamide (Mydriacil, Alcon) to dilate
the pupils.

— Haematology: blood samples were taken by tail bleeding from
5 males and 5 females on week 5 and 14 (every main study
groups) and on weeks 18 (satellite groups).

. Parameters measured by a using a Technicon H1 analyser
(Bayer Diagnostics): haemoglobin, haematoc rit, red blood cell
count, white blood cell count, differential leukocyte count (only
for control and high—dos e groups), platelet count, mean cell
volume, mean cell haemoglobin concentration, mean cell
haemoglobin

. Parameters measured on a “Coag—a—mate” (Organon—
Teknika):

— Blood chemistry: blood samples were taken by tail bleeding
from 5 males and 5 females on week 5 and 14 (every main
study groups) and on weeks 18 (satellite groups). The following
parameters were measured by using a Kone specific analyser:
. Electrolytes: calcium, chloride, phosphorous (as phosphate),
potassium, sodium

. Enzymes: alkaline phosphatase, alanine—aminotrans ferase,
aspartateaminotrans ferase, gamma—glutamyl-trans ferase,
creatinine kinase

. Other: albumin, blood creatinine, blood urea nitrogen, glucose,
total bilirubin, total cholesterol, total serum protein,
triglycerides




BRI TR DN -faR (PRIRE R U HARE) :
XEEHIXRX SR

— Urinanalysis: urine samples were collected overnight on the
last day of weeks 4 and 12 from 5 males and 5 females from
each main study group and on the last day of weeks 13 and 16
from 5 males and 5 females per satellite group.

. Parameters measured with a Jenway 3040 lon Analyser:
colour, urine volume and pH

. Parameter measured with an ATAGO refractometer: specific
gravity

. Parameters measured with ames Multistix SG strips (Bayer
Diagnostics): proteins, glucose, ketones, blood, urobilinogen

. Parameter measured with a Russell lon Selective Electrode in
conjunction with the Jenway 3040 lon Analyser: fluoride.

ORGANS EXAMINED AT NECROPSY (MACROSCOPIC AND
MICROSCOPIC):

- Weighted organs: adrenals, brain, heart, kidneys, liver, lungs
(with trachea attached but larynx removed), spleen and testes.
— Macroscopic and microscopic examination:

. Cardio—vascular and hematopoietic system: heart, aorta,
lymph node (mesenteric), thymus, spleen, bone marrow

. Digestive system: oral cavity, salivary glands, oesophagus,
stomach, liver, pancreas, duodenum, jejunum, ileum, caecum,
colon, rectum

. Glandular system: pituitary, thyroid, parathyroids, adrenal,
mammary gland, Harderian gland

. Nervous system: brain, spinal cord, sciatic nerve, eye

. Respiratory system: nasal turbinates, trachea, lungs, larynx
. Uro—genital system: kidney, bladder, ovary, uterus, testes,
epididymides, seminal vesicle, prostate, cervix

. Other: skin, muscles, femur, sternum

Heata g
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XEXSH

- MDA EICHL ., HFC2A D [ESFEIC LD E T DN
Ehvot-, BWEAREDEIELIHERSIN. ZD53EDHIT DK
BEILIMAZMICHEETHI LA BN, 1L, Thb
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T) . —EL-AERIEREHONEI ST,

Bodyweights were considered by analysis of covariance and
food consumption by analysis of variance on initial bodyweight,
separately for males and females.

Haematology, blood and urine clinical chemistry were
considered by analysis of variance. With the exception of urine
protein, male and female data were analysed together and the
results examined to determine whether any differences
between control and treated groups were consistent between
sexes.

Organ weights were considered by analysis of variance and
analysis of covariance on final bodyweight, separately for
males and females. Differences from control were tested
statistically by comparing each treatment group least—squares
mean with control group least—squares mean using a two—
sided Student’s T—test, based on the error mean square of the
analysis.

There were no effects of expos ure to HFC 32 on male or
female body weights.

Minor differences in body weight, some of which achieved
statistical significance, were seen but these were small (from —
2.7% to +3.76% when compared to control) and showed no
coherent dose response relationship.

HEEEDIEEEEIZ DU T, HFC32MD [(F<FEIZ L B2 E XA -
MR SR

There were no effects of expos ure to HFC 32 on male or
female food consumption.

Some variation between the groups/times was seen but this is
expected in studies where there are only 2 cages/sex/group,
resulting in mean levels that are highly sensitive to any
unusual values.

A number of statistically significant differences were seen
sporadically between treatment groups and control. However,
the authors consider them as small (from —16.4% on week 12 in
females exposed to 49100 ppm to +10.3% on week 11 in males
exposed to 49100 ppm) and possibly attributed to the factors
described above. Furthermore, the lack of doserelationship
mak e them of no toxicological relevance.

FRIRFTR (BEE. TR ORRH
H C R

KELMD. BRMUERILRHOT . -, REBRHR S
HFC32M F BRI E T 2L L AELEDH o=, KER
PIZERBINTFFROKIT DL, F-FFEHORLRFED
SYrTFRINIFRDEHFCRETHO(BRER. BB
1%, Bot-th. FE1ADRIE),

There were no clinical abnormalities observed during exposure
and none observed during the study which were attributable to
exposure to HFC 32. Those findings recorded during the study
were few in number and were of a type and incidence normally
expected in rats of this age and strain (chromodacryorrhea,
damaged tails, trimmed teeth, one upper incisor missing).




REZHRR (REXR, EEE)
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A small incidence of ocular changes (stained eyelid, hazy
corneal opacity, increased lacrymation) was observed in
treated and control animals. None was considered to be
treatment related and the nature and incidence of these
changes were consistent with expected background for this
strain of rat.

MiRFHIFTR (R, EHE)

B D IR/ X5 A—R(Z DN T, HFC32D [FEIC LD E
[E7E o1z,
MEMIXEXSER

There were no effects of expos ure to HFC 32 on male or
female haematology parameters. Tere was an inc rease of
platelet count in all treated males on week 5 (+41.0% at 4940
ppm, +45.4% at 14600 ppm and +38.8% at 49100 ppm). This
difference was considered attributable to individual control
values which were more variable than expected, was not
evident at week 14 and is therefore conidered unrelated to
treatment.

The other occasional statistically significant changes were
small, did not follow a coherent dose or time relationship and
consequently are not considered to be related to treatment.
They consist in:

- a decrease in mean cell haemoglobin concentration (—=1.8%) in
exposed males and a slight increase in monocyte count in
females from the satellite group, both groups exposed to
49100—-ppm on week 14 — a decrease in white blood cell count
(=13.1%) and lymphocyte count (~16.6%) on week 18 in males
from the satellite group exposed to 49100 ppm,

- a decrease in red blood cell count (-3.5%) and an increase in
mean cell haemoglobin (+2.8%) on week 18 in females from the
satellite group exposed to 49100 ppm.

MREEPIFRR (RER BB

)

D MR E L/ XS A—R(ZDNT, HFC32D L FEICTEL D
A E oAV oY =
KEMIXEX SR

T HIARLEL:

CNBDEFNE EBIT/RIEELZDEMBEISERAL ., AE
/E R EDBE T, MBICEBR THALD EATENT=,
XEHRIXRXSH

There were no effects of expos ure to HFC 32 on male or
female blood chemistry parameters.

Statistically significant differences were found in some
parameters :

- a decrease in creatinine in males on week 5 (-30.3% at 14600
ppm and - 24.2% at 49100 ppm) and on week 14 (-14.8% at
4940 ppm and -19.7% at 49100 ppm), and in females on week
14 too (-15.5% at both 4940 ppm and 14600 ppm),

- an increase in triglycerides in males on week 5 (+48.7% at
49100 ppm) and on week 14 (+ 32.2% at 49100 ppm) but a
decrease in females on week 14 (-26.8% at 4940 ppm),

- a decrease in bilirubin in females on week 14 (-37.8%, -35.1%
and — 32.4% at 4940 ppm, 14600 ppm and 49100 ppm
respectively).

All of these differences are considered attributable to high
individual control values (with the exception of triglycerides in
males at 49100 ppm which is attributable to high individual
values in this group), showed no coherent dose/time
relationship and are considered to be unrelated to treatment.

Other statistically significant differences consist in:

- an apparent increase in alanine—aminotransferase (ALAT) in
males on week 5 (+ 23.3% at 4940 ppm) ; a dose-related
increase in ALAT in females on the same week (+26.0%, +30.7%
and +34.4% at 4940 ppm, 14600 ppm and 49100 ppm
respectively).

- an increase in aspartate—aminotrans ferase (ASAT) in
females on week 14 (+25.3% at 4940 ppm),

— a decrease in gamma—glutamyl-transferase in females on
week 14 (-52.0% at 4940 ppm),

- an increase in alkaline phosphatase in females on week 14
(+28.0% at 49100 ppm),

- a decrease in cholesterol in males on week 5 (-14.2% and —
22.3% at 4940 ppm and 14600 ppm, respectively),

- a decrease in glucose in females on week 5 (—10.8% at 14600
ppm),

— an increase in calcium in males on week 14 (+5.6% at 14600
ppm),

— a decrease in phosphorus in the male satellite group on week
18 (=7.1% ).

However, these differences were small, and/or attributable to
high individual values, showed no relationship with dose/time
and were considered to be unrelated to treatment.

RIRERR (RER, EEE)

tEHEDRIZRE(C DT, HFC2D LTI L B E T >
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XEHMILRX SR

There were no effects of expos ure to HFC 32 on male or
female urinalysis.

There was an apparent dose related increase in urine volumes
in both sexes at week 5 (in males +38.2% and statistically
significant at 49100 ppm only when compared to controls ; in
females +73.3% and statistically significant only at 14600 ppm)
with a concommittant reduction in specific gravity. These
differences were not evidenced at week 13 and considered to
be of no toxicological significance.

BT (), FET R

HRPREICECIFRELLEA O

No deaths occurred during the study.
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— Macroscopic findings:
There were no gross findings which were considered to be
treatment related.

- Microscopic findings:

At termination of the study in week 14, there was a slight
increase over controls of unilateral hy dronephrosis in the
kidneys of male rats exposed to 49100 ppm (5 cases vs 1 in
control). The incidence of this finding in male control rats from
the satellite group (30% ) was higher than in male controls at
14 weeks (10%) and similar to the incidence in males exposed
to 49100 ppm terminated after 14 weeks (50%). This was,
therefore, considered to be an incidental finding.

Other changes were either present to the same extent in
controls or were considered to be part of the normal spectrum
of changes seen in this strain of rat.

BHREE

DRGSR EE(C DUV T, HFC32D X EIZL B E T M-
NI EX SR

There were no effects of expos ure to HFC 32 on male or
female organ weight.

There was a statistically significant decrease in relative kidney
weight in all treated female groups at week 14 (=6.1% in all
groups). This change was small and consistent accross all
groups, showed no relations hip to exposure concentration and
considered not to be related to exposure.

In addition, there was a statistically significant increase in
relative liver weight in males at week 14 (+8.6% at 4940 ppm,
+9.2% at 49100 ppm). These diferences were small, showed no
coherent dose relationship, did not correlate with any clinical
chemistry or histopathological changes and are considered to
be unrelated to treatment.

}Fﬁiﬂﬁ‘-ﬁfﬁ‘éﬁ%“—ﬂ‘]ﬁﬁﬁ(%$$~ g5

DB R B HMAMBERLLRL L. [(EERREXITHRRE
DERE—BE Y, WEBLBARABVLDEATSNT=,
XKEEHIIRX SR

Other occasional statistically significant changes showed no
consistent relationship to exposure concentration or time and
are considered to be unrelated to treatment. They consist in:
- a decrease in proteinuria on week 5 in females at 4940 ppm
(=50.7% ) and on week 17 in the satellite male group exposed
to 49100 ppm (-20.2%),

— a decrease in fluoride in males at 4940 ppm on weeks 5 and
13 (-22.5% and —27.3% respectively) but an increase in females
on week 5 at 14600 ppm and 49100 ppm (+ 34.8% and +54.5%
respectively),

- a small decrease in pH in males and/or females occasionally
on week 5, 13 or 17.

ERICERSh -8

AERGE -
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NOAEL (NOEL)

NOAEL - 49100 ppm

NOAEL - 49100 ppm

LOAEL (LOEL)

NOAEL/LOAEL® ¥ FEAR #L

It 1 ONOAEL(LOAEL)DE VS

EREE0, 4940, 146005 1f49100 ppmMHFC32% 5w~ <13
SER (685RE/8 . 58 /:8) R AIEESE IR, HFC320 [E<
BITRET S EEIXFRELGN o,

Inhalation expos ure of rats to measured concentrations of 0,
4940, 14600 and 49100 ppm (v/v) HFC 32 (6 hours/day, 5
days/week) for 13 weeks produced no effects considered
attributable to exposure to HFC 32.

IR BEREH peer reviewed

B 1 HIRGLISEEHY 1 HIRGLIEEESHY

ST D BRRHL XEXSHR 1b: Comparable to guideline study.
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GENETIC TOXICITY IN VITRO

A BETFRARER
GENE MUTATION

RERMESR D7ILAOrAE difluoromethane

CASES 75-10-5 75-10-5

ESE ZDHhTS other TS
DTN ABAZY DIFLUOROMETHANE
AF 5L :ICI Chemicals and Polymers Source: ICI Chemicals and Polymers
INyFES:20764/1 Batch number: 20764/1
#liE 1 99.96% Purity: 99.96%

AR -

&
BIRL TGS BIRL TGS

Hik K ARSA B4 7 : Ames test Type : Ames te st

ZOHh:0ECD HARSAY 471 RV 472

other: OECD Guidelines 471 and 472




GLP#E & EN E3N)
HBRETo-F 1992 1992
WEHY LREE S. typhimurium 43&(TA 1535 & TA 1537 & TA 98 and TA 100) |[S. typhimurium 43&(TA 1535 & TA 1537 & TA 98 and TA 100)

KIZE WP2P B U WP2P uvrA

E.coli WP2P and WP2P uvrA

RETTHIE(SODEE

&

=l

HERBE 0, 5, 10, 25, 50, 75K U100% (v/v K& H)
RS tERE . T—4%0

#5:
XEMITIRERXSHR

Test concentration : 0, 5, 10, 25, 50, 75 and 100% (v/v in air)
Cytotoxic concentr. : no data

ADMINISTRATION:

The plate incorporation protocol was adapted for exposure of
the test plates to a gaseous compound. This exposure regimen
was validated by vinyl chloride as appropriate positive control
showing that mutagenic activity was adequately detected in
case of a gaseous compound.

- Number of replicates: 3 (except 5 for negative controls and 2
for positive controls)

- Metabolic activation: S9-mix (from livers of Alderley Park
(Alpk:APfSD) rats treated by Aroclor 1254)

- Vehicle: air

— Negative control: air

- Positive controls: prepared in DMSO

without S9-mix

. for TA1535: N-methyl-N'-nitro-N-nitrosoguanidine (5
g/plate)

. for TA1537: acridine mutagen ICR191 (2 u g/plate)

. for TA98: daunorubicine (1 p g/plate)

. for TA100: N-methy|-N'-nitro-N-nitrosoguanidine (5 p
g/plate)

. for WP2P: N-methyl-N'-nitro—-N-nitrosoguanidine (2
g/plate)

. for WP2P uvra: N-methyl-N'-nitro-N-nitrosoguanidine (2
g/plate)

with S9-mix

. for TA1535: 2-aminoanthracene (2 U g/plate)

. for TA1537: 2-aminoanthracene (2 U g/plate)

. for TA98: (2 u g/plate) (1 y g/plate)

HEREH . for TA100: 2-aminoanthracene (1 U g/plate)
. for WP2P: 2-aminoanthracene (20 p g/plate)
. for WP2P uvra: 2-aminoanthracene (5 |y g/plate)
= Pre=incubation time: no
- Pre—incubation temperature: no
= Incubation time: 3 days
- Incubation temperature: 37° C
= Other: inasmuch the test substance is a gas, a vinyl chloride
FABR: EXAMINATION:
XEMILFEXSHR - Bacterial toxicity: determined by examination of background
lawn growth
- Number of revertants / plate
AR RIS I HELE: CRITERIA FOR EVALUATING RESULTS:
XEEMIXR XS B Result is considered as positive when the following criteria are
observed:
— a statistically significant dose—related increase in revertant
colony mean count
— the mean number of revertant colonies per plate with the
test substance is at least more than twice that of the
concurrent negative control.
SRR ANALYTICAL DEVICE:
aN=——(XBEIan=—Ahr9>%—AMS 40-10 Image Analyser |Colonies were counted electronically using an automatic
FHAVWTEFMICHZ oNT=, colony counter AMS 40-10 Image Analyser.
HatFRIEER : STATISTICAL TEST:
Student® F BItHR TE [ ZEHL One-tailed Student’s t-test
R
M E
ZUMEOERED—EELT: ERLMBEMEITIIBAEINA N D |as part of the validity criteria : no significant cytotoxicity was
A s A =NV TSHURDERDELWMETRUY/XIZaO0=—% |evidenced (no significant loss of background growth and/or
RBEEHYDBE DFADIEEL) reduction in colony numbers).
&L as part of the validity criteria : no significant cytotoxicity was
el R evidenced (no significant loss of background growth and/or
REEHGLDEE reduction in colony numbers).
REFHEOHEIZEADOLT . EFALZRE. BETHoTHELVT [No significant increases in the number of revertant colonies
NOFERICHENTE, FREAZTEIO_—HDOZLLMEN  |were observed in any experiment, whatever the strain and
RBEMHHYDES [FRERShLGHh--((TERXEESH), dose with and without metabolic activation (c f. Attached

Document).
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No significant increases in the number of revertant colonies
were observed in any experiment, whatever the strain and
dose with and without metabolic activation (c f. Attached

REEHLELOEE
Document).
BXSH
Wiz rambier o reverants per plae
B
£, coi 5. typhimurum
Txpeament Tase (%) W55 | WP2P 3 TAGA | TAIC0
[i] 3 4 29,0 104.8
B 3 | 1 7| 233] 108
10 11 ! 26,7
1 z5 3133
50 23| 18]
SER 75 BE 7 27| 170
100 543 3o 180
Pasibve caniiol 2175 Ga 0| 17395
0 £7.4 32| 20.0)
5 99,0 33
T £7.0 a7
2 25 3.0 4.0
50 52,3 50
|7 77.3 6.0
100 £2.7) 2.7
Pastive contral 20080} 1nzal 1
i |
BEIEFREALE [E3E3 [E1ES
SER BEHAEH peer reviewed
B 1 #IRAGLIEFEEHY 1 FIRAGLIEEESHY
SR D H BRI ML XEXSHR 1b: comparable to Guideline study .
H B Atofina, Paris—La Défense, France. Atofina, Paris—La Défense, France.
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{F/E3X & :75-10-5 HFC 32 (Ames)bmp $§4567/548/EEC

Attached document : 75-10-5 HFC 32 (Ames).bmp Directive
67/548/EEC

B. REBHREE

CHROMOSOMAL ABBERATION

HERMERL D20 A DAY difluoromethane
CASES 75-10-5 75-10-5
MEE ZDHTS other TS
SINABAZY DIFLUOROMETHANE
AF5E:ICI Chemicals and Polymers Source: ICI Chemicals and Polymers
INYFES:20764/1 Batch number: 20764/1
i : 99.96% Purity: 99.96%
R -
ik
HEAAARSAY OECD473 OECD473
GLP#E & £ EN
HERZETo1-F 1992 1992
R BRLTGZSW FERLTGZSW
ER) 2 SER Human lymphocytes
KRBEMHEIL(SHDEE =] izl
SRERERE: 0, 10, 50K% Uf100% (v/vZER ) Test concentration : 0, 10, 50 and 100% (v/v in air)
HARIEE CELL CULTURE:

XEHRIXRXSH

%5
XEFMIERXS R

- Source: two healthy non-smoking human volunteers (a man
and a woman)

— Cell cycle length: no data

— Number of passages: no data

- Method of maintenanc e of cell cultures: RPMI 1640 medium
supplemented with 10% FBS, 1 IU/ml heparin, 100 IU/ml
penicillin, 100 y g/ml streptomycin and 0.5 ml
phytohaemagglutinin for appoximately 48h at 37° C.

— Absence of mycoplasma: no data

ADMINISTRATION:

— Number of replicates: 2

— Metabolic activation: S—9 mix, prepared by male Wistar rat
liver enzyme induction by Aroclor 1254

- Vehicle: air

- Cell density at seeding: no data

- Positive controls: ethylene oxide (1200 ppm), mitomycin C (1
M g/ml), cyclophosphamide (50 p g/ml)

— Negative controls: air and 100% nitrogen atmos pheres

- Pre-incubation time: no

- Incubation temperature: 37° C

- Exposure / rec overy:

. without S9 mix: 72/0 and 96/0 h

. with S9 mix: 72/0 and 96/0 h

— Other: the 96h—treatment was only performed on
lymphocytes of the female donor (the only tested dose was
100%).
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METAPHASE ARREST

- Spindle poison used: colcemid or demeocolcine (0.4 u g/ml)
— Duration of exposure: 2 h

- Time before harvest: 21 h

FHRAALEE : CELL PROCESSING:
AERE XEHMILRX SR — Harvesting:
Cells are centrifuged at 400 G for 5 minutes and resuspended
in 5 ml of 0.075 M KCI at room temperature for approximately
10 minutes to allow swelling to occur.
- Fixation:
After centrifugation at 400 G for 5 minutes, supernatant was
discarded and cells were fixed by dropping fresh
methanol/glacial acetic acid (3:1, v/v).
The volume was then made up to 10 ml. The fixative was
changed by centrifugation and resuspension twice.
- Slide preparation:
Several drops of cells suspension were spread on slides. Cells
are then stained in 10% (v/v) filtered solution of buffered
Giemsa stain (Gurr's R66) in double—deionised water for 7
minutes. Slides are rinsed, dried and mounted in DPX.
HER: EXAMINATION:
XEFMIERXS B - Cytotoxicity test:
Cytotoxicity was evaluated using the mitotic index (which
indicates whether an item induces mitotic inhibition).
— Chromosomal aberration test:
. Number of metaphases analyzed: 200 / dose.
. Types of sought aberrations: gaps, chromatid and
chromosome breaks and exchanges, and others (multiple
aberrations and interchanges).
. Microscope : no data
A VALIDATION CRITERIA:
REERE . T AL Acceptance criteria: no data
A . T2 Evaluation criteria: no data
HEtFrEER: STATISTICAL TEST:
Fisher® 1E FEREZE 1R E Fisher's exact test
R
HpaZE L
S-ImixDHEIZEEH DT ., T2EFEIRASE-ZER P55~ No cytotoxicity was observed for the 6 tested concentrations
100%v/vDBDDERERREITDONT, MIAHMELEROHONA  [from 5 to 100% v/v in air, harvested 72 h, with and vithout S-9
Mot mix.
REEZHHYDES WTFhONEEIZEWTEE RS ZLEMICBEBAEA L5328 |No obvious reductions in mitotic activity were observed in any
=Y (%A oY treatment group.
Bk No cytotoxicity was observed for the 6 tested concentrations
from 5 to 100% v/v in air, harvested 72 h, with and vithout S-9
mix.
REEHLZLOBS No obvious reductions in mitotic activity were observed in any
treatment group.
REREE
2EAREEREE(FyryT3MTDEEESLB S §F % 5 |No statistically or biologically significant increases in
BICEHLLLEN) DFERHITEMERICEEZEMIE.  |chromosomal aberration frequencies (including or excluding
REGEEHYDIBS KREFEHEOAEICADLLOT VT NORF—IZENNTEED S  [gap-type aberrations ) were observed in either donor, in the
nimhot=, presence or absence of metabolic activation.
£ No statistically or biologically significant increases in
chromosomal aberration frequencies (including or excluding
RBEEHELDES gap—type aberrations ) were observed in either donor, in the
presence or absence of metabolic activation.
AR -
s )
EEHREER [EES [E1ES
AR EFEH peer reviewed
B 1 #IRALISEEHY 1 #IRAGLISEMEHY
{ERE 1% D I BTAR L -
H B Atofina, Paris—La Défense, France. Atofina, Paris—La Défense, France.
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25 }54567/548/EEC Directive 67/548/EEC
HERYMER T7ILA A difluoromethane
CASES 75-10-5 75-10-5




fEE ZOHTS other TS

ST ARDAEY DIFLUOROMETHANE
AF 5L EIf Atochem Source: EIf Atochem
Ny FEE WIE4TT5 Batch number: W1E4775
R :99.94% Purity: 99.94%
JERR =
Ak
BiE AR OECD473 OECDA473
GLP#E& [N [EXR
HERE(T>-F 1993 1993
ik FEIRLTGZ3WL FEIRLTGESWL
! FxA Z—X/\Lsn AZ—li(CHL)$H A& Chinese Hamster Lung (CHL) cells
REBUEHIE(SHDEE £z izl
MRS CELL CULTURE:
XEMILXREXSER - Source: National Institute of Hygienic Science (Tokyo)

- Cell cycle length: 15 hours

— Number of passages: no data

- Method of maintenanc e of cell cultures:

Eagle’s medium supplemented with 10% heat inactivated calf
serum

— Absence of mycoplasma: no data

&5 ADMINISTRATION:

XEtHMIZEX SR - Number of replicates: 2

— Metabolic activation: S—9 mix, prepared by male Spargue—
Dawley rat liver enzyme induction by sodium phenobarbital and
5,6-benzoflavone.

— Vehicle: high purity air

- Cell density at seeding: 4000 cells/ml

- Positive controls: Ethylchloride (45% [24h—-treatment] and
28% [48htreatment]), vinylchloride (2.5%), benzo(a)pyrene (0.01
mg/ml) and mitomycin C (40 py g/I).

— Negative controls: vehicle

- Pre-incubation time: no

— Incubation temperature: no data

- Exposure/recovery times:

. without S9 mix: 24/0 and 48/0 h

. with S9 mix: 6/16 h

shAfZIE METAPHASE ARREST

XEMILFEXS R - Spindle poison used: colcemid (0.2 u g/ml)
— Duration of exposure: 2 h

- Time before harvest: 2 h

HHRa 2R CELL PROCESSING:

XEFMIERXS R - Harvesting:

Cells are exposed to trypsin and incubated in 0.075 M KCI at
_ 37° C for 20 minutes to allow swelling to occur.

HERE - Fixation:

Cells are fixed with ethanol/acetic acid (3:1, v/v).

- Slide preparation:

Cells are then spread on clean glass slides, air—dried and
stained with a 2.5% Giemsa solution for 12 minutes.

FABR: EXAMINATION:

XEFMIERERXS R - Cytotoxicity tests:

Cytotoxicity was evaluated at 0, 5, 10, 20, 40 and 80%, by using
the following parameters:

. cell growth index (calculated as the percentage of live cells)

. mitotic index (which indicates whether an item induces
mitotic inhibition, calculated as the percentage of cells in
mitosis).

A minimum of 1000 cells per culture were examined for
determining the mitotic index.

This cytotoxicity test was also performed as a preliminary test
for chromos omal aberrations observation.

— Chromosomal aberration test

. Number of metaphases analyzed: 200 / dose.

. Types of sought aberrations: gaps, chromatid and
chromosome breaks and exchanges, polyploidy, fragmentation.
. Microscope : no data

SREEEAE VALIDATION CRITERIA:

XEFMIERXS R Acceptance criteria: negative control to be within the
historical values of the lab and statistical increase in
chromosomal aberrations to be observed with the positive

controls.

Evaluation criteria: no data
HratFRIEAER - STATISTICAL TEST:
NAZFEE Chi-s quare test

#HE
MFEEIE




80%F THIFAFE M RHSh i of=,

- M4 RIERE:

RBEUELSLBVS SIS, DT DENABITKRFLEVEZEN
Btz REFEELAHHEEICIT. FEIIHONEA-

No cytotoxicity was found up to 80% .

- Cell growth index:

A slight but not dose-related effect was observed without
metabolic activation. No effect was seen with metabolic

ol - = activation.

R#EEDYOEE - BRARIEIR: - Mitotic index:

RELEENLZVNBEIZ. DT HEAREICIKFLLZOEEMN |A slight but not dose-related effect was observed without

BOohz, KBEEENHBIGEICIE, EEIEHONIEM D |metabolic activation. No effect was seen with metabolic

Zo activation.

[N No cytotoxicity was found up to 80% .

- Cell growth index:
A slight but not dose-related effect was observed without
metabolic activation. No effect was seen with metabolic

_ activation.

RBEEELZLOGE — Mitotic index:

A slight but not dose-related effect was observed without
metabolic activation. No effect was seen with metabolic
activation.

RENKEE

REEHEDOIEGFEE FIZHITEREYE D CHLA D245 £48 [In both the 24 and 48 hours exposures of the test substance

BRI IChH =5 IEEICE N T, HBPMEOWLWTNDEEL AN  [to CHL without metabolic activation, no statistical increases in

LTH, Xy 2T - SFHNIZEAHLT . HiEEEOMEE structural aberrations including gaps and excluding gaps or in

AROFHICHETZEMIEROHENGEN ST, polyploidy induction were obs erved at any concentration level

RBEEMHIED T THERMEZCHLA BB D (XKESE =45 |of the test substance.

REEFEHVDBZE B SImixiFMDEEICEHLLT, EEAEREDHETZEMEE  |In the 6 hours exposure of the test substance to CHL with the

mEBHENEM 1=, metabolic activation with and without addition of the S9 mix,
no statistical increases of chromos omal aberrations was obs
erved.

[N In both the 24 and 48 hours exposures of the test substance
to CHL without metabolic activation, no statistical increases in
structural aberrations including gaps and excluding gaps or in
polyploidy induction were obs erved at any concentration level
of the test substance.

REFHELZLOEES In the 6 hours exposure of the test substance to CHL with the
metabolic activation with and without addition of the S9 mix,
no statistical increases of chromos omal aberrations was obs
erved.

ER =

REAREE [E3ES [EXES

SERR EREH peer reviewed

B 1 HIRAL(SEEHY 1 KRGS EMESHY

{ERE 1% D I BTAR L -
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5-7 in vivolE{EEE

GENETIC TOXICITY IN VIVO

HERME R DA BRI difluoromethane

CASE= 75-10-5 75-10-5

EE DTS other TS

ST ABAEY DIFLUOROMETHANE

AF 5 :ICI Chemicals and Polymers Source: ICI Chemicals and Polymers

INYFES LN21646-33 Batch number: LN21646-33

$HE 1 99.95% Purity: 99.95%

SRR -

Bk

BEIRLTEEEWL FEIRL TS

ZFDfth: XEMIXEXSE other: Schmid W (1976) The micronucleus test fot cytogenetic

. NN analysis. In: Hollender A (Ed). Chemical Mutagens: Principles

HESTBARSAY and methods for teir detection. Vol. 4, Plenum, New York 31—
43.

%ﬁ%ﬁo)@’fj INZERER Micronucleus a ssay

GLPEE& BIRL TS BEIRL TS

HEBRETo-F -

< <R mouse

AR & RHD) CD-1 CD-1

TR (5 M. B :F) MF MF

wEs 131700 ppm (1) B 1} 132600 ppm (Jiff) 131700 ppm (males) and 132600 ppm (females)

n FEIRLTGEZSWL BEIRL TS

B RH ®’A inhalation

EAER AR X< ERHE R - 6R% S Exposure period : 6 hours
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TEST ORGANISMS:

— Source: Charles River UK Ltd, Margate, UK

— Age: 6-8 weeks

— Body weight at study initiation: no clear data

— Number of animals per dose: 5 males + 5 females

ADMINISTRATION:

- dose selection : the target concentration of 150,000 ppm,
limit concentration for this type of assay, was considered to
represent the maximum tolerable concentration (MTC) as no
death occurred in the preliminary toxicity assessment
performed at that concentration.

— Vehicle: clean, dry and filtered laboratory air

— Type of exposure: whole body

- Frequency of treatment: single ex posure

- Atmosphere generation: HFC 32 atmospheres were
generated by passing liquid HFC 32 into a copper coil which
was placed in a Techne TE-7 water bath at approximately

45° C. The resultant HFC 32 vapeur was then passed through
a copper equilibrium coil at room temperature to flowmeters
via a copper distribution plenum. From the flowmeters HFC 32
vapeur was metered to individual exposure chambers and then
diluted by addition of clean, dry air [dried and filtered using
equipment supplied by Atlas Copc o (Sweden)] into the top of
each chamber at a flow rate of 15 litres/minute. Air flow rates
were monitored continuously using flowmeters (KDG
Flowmeters, Burgess Hill, Sussex, UK) and were recorded at
approximately 30 minute intervals during the exposure period.

— Atmosphere analysis: Samples of the test atmospheres for
analysis of HFC 32 were taken approximately every 30 minutes
using agas tight syringe. Samples were analysed using a gas
chromatograph (Pye Unicam GCD gas chromatograph equipped
with a gas sampling valve (Pye), a Porapak P-S (80/100 mesh)
1.5m x 2mm ID Glass column (Waters) and flame ionisation
detector). The peak area attributable to HFC 32 was used to
calculate the atmospheric concentration in parts—per—million
(ppm v/V). Air control atmospheres and room atmospheres
were als o sampled and analysed.

- Positive control: Cyclophosphamide (65 mg/kg) given as a
single oral administration

- Negative control: vehicle

EXAMINATIONS:

- Clinical observations (every 30 minutes during the exposure
and at least twice a day thereafter)

- Tissue examined: bone marrow

- Actual dose (mg/kg body weight): not determined

— Slide preparation:

At the scheduled sacrifice times (24 or 48 hours after the end
of the test substance expos ure and 24h after the end of the
cyclophosphamide exposure), mice were sacrificed by CO2
asphyxiation (s ubsequently ensured by cervical dislocation).
Immediately following sacrifice, the femurs were removed and
the bone marrow was taken out by dipping a fine paint brush in
the marrow canal. The bone marrow cells were transferred to
clean glass slides. The slides were allowed to air dry then
stained with polychrome methylene blue and eosin using an
Ames Hema—Tek staining machine.

- PCE/NCE ratio was determined until a total of at least 1000
cells (PCE+NCE) were counted

- A total of 1000 PCE was examined for micronuclei.

STATISTICAL TECHNIQUES:
Analysis of variance followed by a one—sided Student’s t—test.

VALIDATION CRITERIA:

The positive control should induce a significant increase in
micronucleated polychromatic erythrocytes compared to the
control values and the test material should be tested at a level
that causes a decrease in the percentage of polychromatic
erythrocytes (indicating a cytotoxic effect on the bone
marrow) or at the maximum tolerated concentration.

POSITIVITY CRITERIA:
No data

PRELIMINARY STUDY:

Range—finding study performed with groups of 5 males and 5
females, which were exposed to a target concentration of
150000 ppm for 6 hours and observed for 4 cons ecutive days
in order to determine the Maximum Tolerated Concentration
(MTC).

et a0 E
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HRRUESSROEE -
EEE R S L1k
NOAEL (NOEL) -
LOAEL (LOEL) -
#ETRISER -
FiRHAE: PRELIMINARY STUDY:
1#12150000ppm. It(=149300ppm D RER I B %685 (X<{FEE [No lethalities or adverse reactions were observed over a 4 day
=%, 48REICH =2 BZ=HBICE T, BMIERELEFERI |observation period after a 6h—expos ure to 150000 ppm
TRHENGEM 2Tz, TR X COMTCHARFEITEEN  |(males) and 149300 ppm (females ) of test substance.
= Therefore this MTC was selected for the main study.
KIAE: MAIN STUDY:
- BRERAT R : - Clinical findings:
MBADZELWVEERIGIE, HFC32IZIXLKFEL =M iDL YF 1| No significant adverse reactions to treatment were observed
2oV THRHENEM DTz, for either males and females exposed to HFC 32.
- B #6&1 (PCE/NCE) : - Medullar toxicity (PCE/NCE):
HFC32(Z[EBEIN MO NT h DT IR TH,  |No statistically or biologically significant decreases in the
ZAMFMIKDE]E(C DT, BER DX BIEIZLE R THiEHE [percentage of polychromatic erythrocytes, compared to the air
SER MICHEEMZNICEEELGR D EEH NI ST, control values, were observed at either sampling time in either
- BEEEUMEZOEIS): males or females exposed to HFC 32.
HFCR2IZIE BN EDNT DY TSR TE. |- Genotoxicity (percentage of micronuclei):
MTCIZEWNT, IMEIHBZ R MEFRMBRDFELEIZDINT, ZB  |No statistically or biologically significant increases in the
S[DORBEICLEANTHIZMIZEEYFNIZEEEL LRI |incidence of micronucleated polychromatic erythrocytes, over
EHonihotz, the air control values, were obs erved at the MTC at either
SRR, BN BIZ/NMEEE T HRMBRTELLMENZTR |sampling time in either males or females exposed to HFC 32.
® In contrast, positive control presents a signific ant increase in
micronucleated erythrocytes.
& |
in vivoiBInE 4 [E3E3 [E3E3
SER BREH peer reviewed
(B ELES 2 HIRAETEEEHY 2 FIRAE=TREELEHY
XEXSHE 2c: Comparable to guideline study with acceptable restriction.
The total number of examined polychromatic erythrocytes
{ERATE D HIHFIRHL (1000 PCE per animal) is insufficient. OECD guideline 474
advises 2000 PCE per animal.
HBh Atofina, Paris—La Défense, France. Atofina, Paris—La Défense, France.
5| FA 3k (ST XXaik) (16) (16)
BEE PMEDRLMET 2y, 15567/548/EEC Material Safety Dataset, Directive 67/548/EEC
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CARCINOGENICITY

5-9 AE-RABM (ZREEERESHEED)
REPRODUCTIVE TOXICITY (Including Fertility and Development Toxicity)

A ZhEEE

FERTILITY

HEYMER D) A BRI difluoromethane
CASE= 75-10-5 75-10-5

EE DTS other TS

ST ABAEY DIFLUOROMETHANE

R -

ik |
HER ARV =

HEDEAT BRLTGZSW FERLTGZSEW
GLPEE& BIRL TS BEIRL TS
HEREITo1-F =

— Rat Rat

HER (/R Wistar—derived rats Wistar—derived rats
TR (B M. I F) BIRL TGS BEIRL TS
B5E -
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PIZxtd BNOAEL (NOEL)X I
LOAEL (LOEL)

HFC32IZBEL T. BAMER Z RO RIXAF TELL, LHLE
M5, SYMIHITH28B L13BER DO RESHEREBEMNSFON
T=1ERIIBEELNH D, CDDIAZEIZFHLINT, Wistar—derived
Zwhi&, 28 A X L1358/, ZHZ150,0000pmETHDRET,
1B 6B T:ESA . £ 5 (E<TESN Tz, MEAZRICH LT, IR
BRERVEBEEX SEEEEDHREBEMEBPMRET. EL
WERIFEBOHLNEN Tz, ThbDT—2IZEDE, HFC32
li%ﬂé%:ﬂl;cﬂ DR OBIFLRERSNIgD o= LiEm T
[+TLV%,

No specific fertility study is available on HFC 32. However,
information provided from the 28—day and the 13-week
repeated toxicity studies in rats are relevant. In these studies,
Wistar—derived rats were whole body exposed 6h/d and 5d/wk
to concentrations up to 50,000 ppm v/v for 28 days or 13
weeks respectively. In both studies, there were no significant
changes observed at the macroscopic examination, and
histopathological examination of the reproductive organs or on
testes weight. Based on these data, it can be concluded that
there is no indication of any impact of HFC 32 on fertility.

F11Zx$9 HNOAEL (NOEL) X I&
LOAEL (LOEL)

F2(Z%td ANOAEL (NOEL)X [&
LOAEL (LOEL)
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B. RAEEM
DEVELOPMENTAL TOXICITY
HEEME R SIIAOAZY difluoromethane
CASES 75-10-5 75-10-5
fEE ZDHhTS other TS
DTN ABAEY DIFLUOROMETHANE
AF 5L :ICI Chemicals and Polymers Source: ICI Chemicals and Polymers
I\yFEE :RB21048/74 Batch number: RB21048/74
HiE 1 99.95% v/v Purity: 99.95% v/v
JERR -
Vak:
ZF Dt : 1 IE Chernoff-KavlockiR E& (TSCAZEE B2 ZE:RER S A K |other: modified Chernoff-Kavlock assay (complying with TSCA
HRATARZAY 4> Dpart 798.44201Z#EHL) Health Effects Testing Guidelines part 798.4420).
GLP#E & IFLy £
HEREITOE 1992 1992
HEAR GE R Rat : : Rat : :
i ’ ’ ZFDth: Alderley Park (Alpk:APfSD, Wistar—derived) other: Alderley Park (Alpk:APfSD, Wistar—derived)
TR (i - M. I F) F F
e 0, 9930 % 149600 ppm 0, 9930 and 49600 ppm
w58 :
ZRAZH (MR OBIEK i T ;g$ E
n BEIRLTZEWD BERLTZSW
BSeR BA inhalation
IE<EEAR : T IRT~ 16 B (B #ERY) Exposure period : gestation days 7-16 (inclusive)
sERHARS HERHARM: HMERET Duration of te st : up to day post-partum
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Frequency of treatm. : 6 hours/day
Control group : yes, concurrent vehicle

TEST ORGANISMS:

- Source: ICI Pharmaceuticals (Alderley Park, Macclesfield,
Cheshire, UK)

— Age: approximately 11 weeks

— Weight at study initiation: 231-276 g

— Number of animals per group: 10

MATING PROCEDURES:

Each virgin female was paired overnight with an unrelated male
of the same strain. On the following morning, vaginal smears
were examined and the day when spermatozoa were detected
was considered as the day 1 of gestation.

ADMINISTRATION:

— Type of exposure: whole—body

- Atmosphere generation: The test atmospheres were
generated by passing liquid HFC 32 into a copper co il placed
in a Techne TE-7 water bath maintained at 45° C. The
resultant vapour was then passed through a copper equilibrium
coil to flowmeters via a copper distribution plenum.

From these flowmeters, the HFC 32 vapour was metered to
individual exposure chambers via copper transfer lines and
then diluted by addition of clean dried air (dried and filtered
using equipment supplied by Atlas—Copco, Sweden) into the
top of each chamber at a flow rate of 25 |/min.

- Atmosphere analysis: Test atmospheres of HFC 32 were
sampled using an automatic air sampling system and analysed
automatically using a gas chromatograph equipped with a gas
sampling valve and flame ionisation detector. The resultant
peak area attributable to HFC 32 was used to calculate the
atmospheric concentration in parts—per—million (ppm v/v).
Control atmospheres and room air were also sampled and
analysed. Daily concentrations were found within 10% of the
target value.

- Vehicle: air

PARAMETERS ASSESSED DURING STUDY:

— Clinical observations: at least once daily

— Maternal body weight: on gestation days 1, 7 to 16 and 21
- Litter data (number of litters, litter size, mortality and litter
weight): on post-partum days 1 and 5

EVALUATION CRITERIA:

— Negative for foetotoxicity and teratogenicity potential: if no
effects on litter size, survival or pup weight gain were
observed

- Potentially teratogenic: if reduced litter size (mean < 8) or
reduced pup survival (< 80%) were observed

- Potentially foetotoxic: if reduced pup weight gain (< 30%) with
no reduction in pup survival were observed.

HeatF AL IE

R

SET#(R) | FETRA

Student® AR E IZEHL

FMERXSER

Two—tailed Student’s test

All pups were alive on day 1 post—partum.

However, one litter of the 9930 ppm group did not survive until
day 5 postpartum. One control female and two females
exposed to 49600 ppm showed an unus ually high incidenc e of
pup mortality to day 5 post—partum in comparison with the
other females. These pup mortalities are reflected in the
reduced values for the percentage of pup survival on day 5
post partum : 90.3, 93.5 and 84.1 in control, 9930 ppm and
49600 ppm treated groups respectively. As none of the other
litters in the 49600 ppm group was affected, the pup
mortalities in this group were considered not related to HFC
32 expos ure. Mean pup weight at birth was comparable for all
groups although there was a slight reduction in mean pup
weight gain to day 5 in the 49600 ppm HFC 32 group.
Percentages of pup weight gain to day 5 were 40.36, 44.1 and
30.4 in control, 9930 ppm and 49600 ppm treated groups res
pectively.
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There was no evidence for an adverse effect of HFC 32 on
maternal body weight gain. Intergroup differences were small
and not statistically significant.
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Only one animal (in the 9930 ppm group) showed signs of
urinary incontinence on days 8-10 of gestation.
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REDFOHAX:

B DIFIHR T BFDFHEIL. xTEBEE. 9930ppmALEREE
49600ppmNLIBEEZNZE N 124, 9.3, 10.7TH o=,
AELFEICEFRMEF AN o1,

Number of litters:

10 litters were obtained in each dose group.

Litter size:

The mean number of pups per litter was 12.4, 9.3 and 10.7 in
control, 9930 ppm and 49600 ppm treated groups respectively.
There was no dose relationship effect.
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#HETRIRER =
COWEDZATETMTAEEIZENIE, [EETHS (EZF  |Negative (no teratogenic and no foetotoxic potential) according
TR MERURBIREMELZL) to the criteria for assessing this type of study.
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PIZxtd BNOAEL (NOEL)X I
LOAEL (LOEL)

NOAEL BHAZE 4 : = 49600 ppm
NOAEL {3 f41%: = 49600 ppm
NOAEL f&IRE 14 :: = 49600 ppm

NOAEL maternal tox. : = 49600 ppm
NOAEL teratogen. : = 49600 ppm
NOAEL Fetotoxicity : = 49600 ppm

F1lZ%td ANOAEL (NOEL)X I&
LOAEL (LOEL)

F2IZx$9 HNOAEL (NOEL)X &
LOAEL (LOEL)
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HEEME R SIIAOAZY difluoromethane
CASES 75-10-5 75-10-5
fESE ZDHhTS other TS
DTN ABAZY DIFLUOROMETHANE
AF5E :ICI Chemicals and Polymers Source: ICI Chemicals and Polymers
I\ FHES LN21646-33 Batch number: LN21646-33
i 1 99.95% v/v Purity: 99.95% v/v
R -
ik
HiEHARSA4Y Z O : T—H%L other: no data
GLP#E & £ 3Ly
HEBREITOE 1993 1993
s Rat Rat
ARR (1 R4 ZFDth: Alderley Park (Alpk:APfSD, Wistar—derived) other: Alderley Park (Alpk:APfSD, Wistar—derived)
TERI (B M. i F) F F
g 0, 5000, 15000 1}49800 ppm 0, 5000, 15000 and 49800 ppm
®’EE

ZRSH () 0EBHEK

BEE®

BIRL TS

BERLTLESLY

wA

inhalation

HERHAR

IE<EHAR i 8R7-16 B (BIER)
AR BRI E28 BICHRSh T,

Exposure period : gestation days 7-16 (inclusive)
Duration of te st : Animals were killed on gestation day 22

XA R EEHRE

MEERE . 685FE/B. EH
pugiich e

HEREY:
KEEMIZRX SR

Frequency of treatm. : 6 hours/day, every day
Control group : yes, concurrent vehicle

TEST ORGANISMS:

- Source: Barriered Animal Breeding Unit (Biological Services
Section, Alderley Park, Macclesfield, Cheshire, UK)

— Age: approximately 11 weeks

— Weight at study initiation: 200-271 g

— Number of animals per group: 24
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XEFMILIRX SR

ADMINISTRATION:

- Type of exposure: whole—body

— Atmosphere generation: The test atmospheres were
generated by passing liquid HFC 32 into a copper coil placed in
a Techne TE-7 water bath maintained at approximately 45° C.
The resultant vapour was then passed through a copper
equilibrium coil to flowmeters via a copper distribution plenum.
From these flowmeters, the HFC 32 vapour was metered to
individual exposure chambers via copper transfer lines and
then diluted by addition of clean dried air (dried and filtered
using equipment supplied by Atlas—Copco, Sweden) into the
top of each chamber at a flow rate of 45 I/min.

— Atmosphere analysis: Test atmospheres of HFC 32 were
sampled using an automatic air sampling system and analysed
automatically using a gas chromatograph (HP5890 Series II,
Hewlett Packard) equipped with a gas sampling valve (Hewlett
Packard), a Porapak P-S (80-100 mesh) 1.8m x 4mm ID
stainless steel column (Waters) and flame ionis ation detector.
The resultant peak area attributable to HFC 32 was used to
calculate the atmospheric concentration in parts—per—million
(ppm v/V). Control atmospheres and room air were also
sampled and analysed.

- Vehicle: air
et B
RELAHE: MATING PROCEDURES:
XEMILREX SR Females were mated at the supplier’s facilities.
The day of mating was identified was termed day 1 of
gestation.
HRERE P IZFHES N2/ 5 A—F—: PARAMETERS ASSESSED DURING STUDY:
XEMILFREXSE - Clinical observations: twice daily
— Maternal mortality: twice daily
— Maternal body weight: on gestation days 4, 7 to 16
(inclusive), 19 and 22
- Food consumption: recorded on gestation days 4, 7, 10, 13,
16, 19 and 22
%5t : NECROPSY:
XEMILFEXS R - Organ weights: gravid uteri
— Examination of uterine content: on day 22 of pregnancy, the
females were killed by over—exposure to halothane and the
fetus es removed by Caes arean section. Uteri and their
content were examined: number of corpora lutea; number and
position of implantation sites, classified as live fetuses, early
intra—uterine deaths (presence of decidual or placental tissue
only) or late intra—uterine deaths (presence of embryonic/fetal
tissue plus
placental tissue).
- Calculated parameters:Pre—implantation loss (%) = [(number
of corpora lutea — number of implantations ) / number of
corpora lutea] x 100Postimplantation loss (%) = [(number of
implantation sites — number of live fetuses) / number of
implantation sites] x 100
— Examination of fetuses: number of live and dead fetuses,
weight of individual fetuses, sex ratio, external examination
(including cleft palate), brain examination, skeletal examination
(alizarin red S).
HatFEanis Fischer) IEFEFEZEARTE X (& StudentDIRTE Fischer's exact test or Student’s t—test.
S
FETE(ER) SRR MR PICEBROETIEIRELEA ST, No maternal deaths occurred during the study.
AE&H1-YiTIRE -
RER -
S5/ ERRRE -
BERE -
BEE -

PEIRAAR GEYROB M EEH)

BHOKE. AEEMEC. HFCR2Q B EHZE D KIETED
=Y (%A oy 8
XEHMILRX SR

There was no evidence for an adverse effect of HFC 32 on
maternal body weight or bodyweight gain. The body weights of
the HFC 32 groups were marginally lower than the control

ARE, AEHENE group but intergroup differences showed no consistent
relationship with exposure concentration.
49800ppmMDHFC32IZ(FELF-EiRIATIL. 7~10H B &£10 |[There was a reduced food consumption between days 7-10
~138 BIZ, £#-13~16 A TIZKYEIEE T, XIEBEIZLE X |and 10-13 and to a lesser extent between days 13-16 for
TEHEENRDLI-. ZORDIEEE I XIBELFEHETH> |animals exposed to 49800 ppm HFC 32 in comparison with the
ERES Sk = HFC32; E5000ppm. 15000ppmTI&. B DIEEEE D |control group. Food consumption values thereafter were similar

FEIFBOHONGMN O =,

to controls. There was no effect of 5000 or 15000 ppm HFC 32
on maternal food consumption.

FRRFTR (BEE. TR ORRH
H C R

[F<EHRM R OMRHEFICB T, ERRIIKEICELER
L=-BiR KL Sh g A 1=,

None of the animals showed any change in clinical condition
during exposure or during the course of the study.

MiRPHIFTR (LR, SEE)
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NDTZ,

- Macroscopic findings in dams:
None of the findings noted were considered indicative of an
adverse effect due to exposure to HFC 32.

BHREERTFEE~DHZE)

RIBMABPRATR (RAEXR B8

&)

REFHRVKE

-FOT—4:

ZOTI—TTlE. BERAIFEERICELOMVEMA A SN GRHEE
BH21.1%THAHDI=xL32.8%), LI=h > TEREIZH DN A
SNT-(KBEA11.3THDHDIZXFLIS), FREFT-ET(E
REGELIFRSNGEN T, ARHEDSVFTIEERITTA
BIZRDNBIEND, 49800ppmD 4 JL— T THFC 32~ D [FL
EFIRRTICHER SN BRIE, F<EISERT 550 T
IFEWERDHNS,

BFAEICEIZRONGEN DTz,

— Litter data:

In this group there was a statistically significant increase in
pre—implantation loss (32.8% vs 21.1% in control) and hence a
reduction in the number of implantations (9.8 vs 11.3 in
control). There was no significant change in the perc entage of
postimplantation loss. As implantation occurs prior to day 7 in
that strain of rats, thus prior to the initiation of exposure to
HFC 32, the occurence of total resorptions in the 49800
exposed group was considered to be not related to exposure.
There was no effect of HFC 32 on foetal weight.

EFREFRFRR VBRI

HFC32;2E49800ppm®D 5 )L—T TlE. ERINEDIENE KR
L. Er2MICHEETREEVEO DT EFRIREICE DA
o=y (b=

There was a non statistically significant reduction in the mean
number of live foetuses in the 49800 ppm HFC 32 group
reflecting the increase in the total resorptions percentage.

324

AFRERIBEEFFR/BS
BRAF28)

EHREE

DBRBEFE

RRMEEG REE. REIREAR.
CE:EES)

- RRIBDFER:
WThOBERCHNTH. EALRMEEROHONELS
BMERKE:

49800ppmE(CH VT, BH TEMGN R/ NIBRMaEE TS
BROBNEIC. b HEEMARDHLNT, COEMIE. HT
MMIHEERLUIZFRE . BUKFF - ISRENGEL-FEEE T
LRREROBIZED, LLEHS, TNEDORRIFED T
DIFICHETIEVEEERTHY  BRITERFHLIFER, M
BLOBICHAZNICERELGEZEROoN G o=, T
Z. COFRIFVEBICIZEENGEALEINT -,
BIMLBREEZETOIREDEEIX. ETOHETRET

otz

ZEH:

BREREET HBREORA S, 2 TORCRECHI-.
EIREE ol RO &AL b=kl . 5 5 REER
W% AR OBIA 4GS0 A B A A ZDHEN

Zo

BE-—BNELELTROLNSGIENS, COFMREENRSF
HREBRMFBVEDEATENT=,

- Examination of fetuses:

. No major defects were observed in any dose group.

. Minor defects:

In the 49800 ppm group there was a slight increase in the
proportion of foetuses with very minor external/visceral
defects. This increase was due to the number of foetuses with
slightly dilated ureters, with mottled livers or with cysts
attached to the liver. However, these findings were of low
incidence, affecting a very few litters, and when considered
individually were not statistically significantly different from
controls. Therefore, this finding was not considered related to
treatment.

The percentage of foetuses with minor skeletal defects was
similar for all groups.

. Variants:

The percentage of foetuses with skeletal variants was similar
for all groups. There was a statistically significant increase in
the percentage of foetuses with external/visceral variants that
was due to an increased percentage of foetuses with kinked
ureters. As usually admitted for common transient variants,
this finding was not considered of any toxicological signific
ance.

KRR ESh-E

HFC32MERANZER TN HTEEIL10%HZHERNTHY. #&
A 73 191E(%5,000. 15,000% 1149,800ppmTH D ERITES

Zo

The daily analysed atmosphere concentrations of HFC 32 were
within 10% target and the overall mean values were determined
to be 5,000, 15,000 and 49,800 ppm.

RAERIGHE -
HETRISER -
HFC2(ZW\ T DT EERIE M oT=, HFC32D [E{FEE [HFC32 did not show any teratogenic effect. There was no
R E LN )JL49800ppmIZFH VT, BRIRDAERIZEAT SV 1 [conclusive evidence for any adverse effect on foetus
SR DEEEZE(ICDOVTH, REMNLGRIRIZIZEO SNEEMN DT, |development at 49800 ppm, maximal practicable expos ure
level of HFC 32.
bitei)

PIZxtd HNOAEL (NOEL)X [&
LOAEL (LOEL)

NOAEL A1 : = 49800 ppm
NOAEL {25214 : = 49800 ppm
NOAEL f&4!R& 14 : = 49800 ppm

NOAEL maternal tox. : = 49800 ppm
NOAEL teratogen. : = 49800 ppm
NOAEL Fetotoxicity : = 49800 ppm

F11Zx$9 %HNOAEL (NOEL)X &
LOAEL (LOEL)

F2(Z%td ANOAEL (NOEL)X I&
LOAEL (LOEL)

IR BEREH peer reviewed
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S5 D HIBrIEHL XEXSHE 1b: Comparable to guideline study.
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ZOHTS

DINABAZY

AF 5L :ICI Chemicals and Polymers
\YF &S :A108 and A110

R 99.9% v/v

other TS

DIFLUOROMETHANE

Source: ICI Chemicals and Polymers
Batch number: A108 and A110
Purity: 99.9% v/v

JERR =

Ak

Bk HARSAY OECD HARSA 414 "HERFFE” OECD Guide-line 414 “Teratogenicity”
GLP#E& [N [EXR

HERE(T>-F 1994 1994

= Rabbit Rabbit

AR (8 Ri) New Zealand white New Zealand white

PERI (M. B F) F F

BEE

0, 5000, 15000 [£50000 ppm (FZHIRE) . BITE R E (LR D
+3%LUANTH-T=,

0, 5000, 15000 or 50000 ppm (target doses). Measured
concentrations were within plus or minus 3% of the targets.

EREH (1R DEME
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BIRL TS

BIRL TS
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SER AR

IF<EHIR  iTR6~18B BAD

Exposure period : from gestation days 6 to 18

R ELATSREEHR

HEREH

ANIRERFE - 6BFfE/ B
REREE: [E0

HEREY:
XEEHIIRX SR

&5
XEEHIIRX SR

KB
XEFMIZRX SR

BRI P ISR N/ AT A5 —:
XEHIXRXSH

Frequency of treatm. : 6 hours/day
Control group : yes, concurrent vehicle

TEST ORGANISMS:

- Source: Interfauna UK (Huntingdon, Cambridgeshire, UK)
- Age: 16—24 weeks

— Weight at study initiation: 3030-4020 g

— Number of animals per group: 24

ADMINISTRATION:

— Type of exposure: whole—body

— Atmosphere generation: The pressurised gas passed from
the cylinder supplied through a manifold to 3 feedlines each
one connected to an exposure chamber. The rate of gas flow
to each chamber was controlled by an in—line needle valve and
monitored by an in—line flow tube (Meterate Glass Precision
Engineering Ltd). The gas entered the base of an aluminium
and glass elutriation column where it was mixed with diluent
air.

Different chamber concentrations of HFC 32 were achieved by
varying the rate at which the gas was introduced into the
diluent air stream. The total gas/air mixture flow to each
chamber was maintained at 200 |/minute.

— Atmosphere analysis: Samples of chamber air were
withdrawn at approximately hourly intervals during exposure.
Samples were withdrawn into gas tight syringes and injected
into a gas chromatograph via a gas sample loop (Pye Unicam
Series 204 chromatograph, inluding a 1Tm x 3mm Porapak Q
80-100 mesh column and coupled to a flame ionisation .

- Vehicle: air

— Other: The study was conducted in two phases becaus e of
the constraints of the ex posure chambers in relation to the
number of animals used. Both phases consisted of 48 animals
supplied in three consecutive batches: the first batch of
animals for the second phase of the study was delivered 4
days after termination of the first phas e.

MATING PROCEDURES:

Does were mated with males of proven fertility; once cairns
had been observed, each female was allowed to remain with
the male for at least one hour. On successfully completing
coitus, each doe had been injected intravenously with 25 IU of
Chorulon (luteinizing hormone) to ensure that ovulation had
taken place. The day of mating was considered as Day 0 of
pregnancy.

PARAMETERS ASSESSED DURING STUDY:

- Clinical observations: at least once daily

— Maternal mortality: at least once daily

— Maternal body weight: on gestation days 0, 2, 6, 8, 10, 14, 19,
23 and 29 - Food consumption: recorded on gestation days 0,
2,6,8,10, 14,19, 23 and 29
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NECROPSY:

— Examination of uterine content: litter data on day 29 of
pregnancy, the females were killed by cervical dislocation and
the fetus es removed by Caesarean section. Uteri and their
content were examined: number of corpora lutea; number and
position of implantation sites, classified as live fetuses, early
intra—uterine deaths (presence of decidual or placental tissue
only ) or late intra—uterine deaths (presence of
embryonic/fetal tissue plus placental tissue).

— Calculated parameters:

. Pre—implantation loss (%) = [(number of corpora lutea —
number of implantations) / number of corpora lutea] x 100

. Post-implantation loss (%) = [(number of implantation sites —
number of live fetuses) / number of implantation sites] x 100
- Examination of fetuses: number of live and dead fetuses,
weight of individual fetuses, sex ratio, external examination,
head examination, skeletal examination (modified Dawson
technique).

Morphological abnormalities were classified as malformations
(rare and/or probably lethal), anomalies (minor differences
from “normal” but relatively frequent) or variants (differences
regularly observed in the control group).

Hratan g

R

FETH(E) | FETRFRHE

D& William's test X[ Kruskal-Wallis test £
Shirley’s test

15000 1f50000ppmI =3 LVT, BT [F Ao T=,
XEMIEEXSR

Analysis of variance followed by a William's test or Kruskal—
Wallis test followed by a Shirley’s test.

There were no mortalities at 15000 and 50000 ppm.

At 5000 ppm there was one mortality post commencement of
exposure and this was considered to be unrelated to
treatment.
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5000ppm T, [FEF RV N2 BEGFIR6~8H BIXAEE~D

ARG EIEEEINGEI oz, LHLEAS, 8~10B I

X, ENTRHINHHZE LAECEENMREICRON T,

BIEDFER . R EBE(220C h5IT DIAE M LT2)DF K

ERKEMEN28THO-DIZXL. CORBFSE YD
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271Z6

At 50000 ppm, there was no obvious effect on body weight
during the first 2 days of exposure (Days 6 to 8 of pregnancy).
During Days 8 to 10, however, there was a slight but
statistically significant effect on bodyweight; a group mean
weight loss of 22 g was rec orded for treated rabbits during
this period (9/20 animals showed weight loss) compared with a
mean weight gain of 28 g among controls (5/22 animals

=] 5
HE. rE R 108 B A BEEARRE N X O EMME LIFEFH [showed weight loss).
Efiot=, From Day 10, recovery was recorded, with weight gains being
50003 & 18 15000ppm Tl BAL ML, F=IE#HiEt LELEE |generally comparable with controls.
B AREANDOFETRERINEL T, There was no obvious or statistically significant effect on
bodyweight at 5000 and 15000 ppm.
EfiE. ke BEE~DHBLGEE T, o, There was no obvious effect on food intake.

FRIRFTR (BB, TR ORRH
HA S )

IF<FEICEEE T HERIRAT R LR H oM 2T,

No exposure-related clinical signs were observed.

MRFHFTR (LR, EEE)

£§&$1t$“—ﬁ4lﬁﬁﬁ.(%$$~ g5

BT R (REXR, ZEEE)

BREERFEE~DZE)

RIBABFIR (AR 8

)
NBEOERH . ERRUVRIEFEHIL. SHBELEELZEMN |The number of corpora lutea, implants and litter sizes from
otz FERAEDEEHIE. £2THOHTRETHo=. treated groups did not significantly differ from control values.
H—DHAFHICEELLETILEL T, ZHRINDBIET-EDTF |Pre- and post-implantation loss values were comparable in all
AV EREE (1.3) LLERTE AEE TIHEL(0.7) SEAFEFRE |groups.
hi=, =1L, SO RIFEEFMICETHEEEEXAL, The only statistically significant change was the mean for total
REESE VKRS BEOAREIFNEB(CKEFZEINT HEICELLVEIEIXER |embryonic deaths that was lower in the high—dose group (0.7)

HoniEhof=,

when compared to control (1.3) but this finding has no
toxicological significance.

Fetal weight was unaffected by treatment and no significant
changes were observed on sex ratio.
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5l B, E- P SRAERO—BCEOTHRRERITE
nEha 4),6(6),2(2),8((5) THY. Mt LEELEERDHS
hiEh-ot=, 50000ppmDFHEERIXBEHOETLLVES
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—ELz—h K COFRRIIBATHIEDEEZ LN
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BRERAE DR IRAMEIZ LB EDTH S, BB TIL/NRERAE DA
RIZOETHY . T4 X2DHERICHLNT20L F2E DA T
Btz INREREMN T X1 THERESN T, 20/ h & 51 T2
DHIZEENHLN, DT IL—TTOBVRERIIBEHED
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%’Cﬁ)ﬁ'@ﬁ]%’f‘&u, IFCEICKDEEFEEROONG
Motz

. Malformations: The number of malformed foetus es/litters
observed in control, low, mid and high—dose groups were 4 (4),
6 (6), 2 (2) and 8 (5) respectively, the differences being not
statistically significant. Although the incidence of malformed
foetuses at 50000 ppm is higher than in controls, as there is
no consistent pattern to the type of structural defects
observed among foetuses in this group, this finding is
considered likely to be coincidental. This increased incidence
of malformations in the high—dos e group was essentially due
to 4 foetuses with microphthalmia compared to 0 in the control
group, confined in only 2 litters out of 20 and from study phase
2. Since microphthalmia was not observed among phase 1
litters and overall only 2/20 litters were affected, the higher
incidence in this group is considered to be coincidental and
unrelated to maternal ex posure.

The mean percentage incidenc e of malformed foetus es at
5000 and 15000 ppm was comparable with controls. No foetus
es in these groups showed microphthalmia.

. Minor anomalies: There was no obvious adverse effect of
exposure on the incidence of foetuses showing visceral
anomalies or keletal anomalies.

. Skeletal variants: The percentage incidence of foetuses
displaying variant sternebrae and 13 ribs were comparable in
all groups and did not indicate any adverse effects of
exposure.

HFC32M A HTRE L. {REIREIZEA ©T=, 3DDELSH/\Y
FL2DODEFENSFONT-FHEE. BELANILDBLUNT

Analysed HFC 32 concentration were close to the target
levels. Mean values for the 3 different batches and two phases

ERIEESN-E Hof=. were within 3% of the target levels.

AERGH —

#HETRIRER =
50,000ppmIZE NV T, [FLEIZH T HBEDRIGILTNEL,  [At 50,000 ppm, the maternal response to exposure was
1T4R8~10H B2, AEA —BFHIIZEN IR A LTz A TH> |minimal and confined to a slight and transient loss of body
= BIRANDBEBALEEZEEIROONEN Oz, BBDE  |weight during gestation days 8 to 10. There were no obvious
MEERRIRDFLEIZEE T HNOAELIX, A &150,0000pmEL £ T [adverse effects on fetuses. So the NOAEL for maternal

SER HHLDEEZLNT=, toxicity and for foetus development were both considered to

be equal or greater than 50,000 ppm.
bitii)

PIZxt9 ANOAEL (NOEL)X [&
LOAEL (LOEL)

NOAEL FHAZEME: = 50000 ppm
NOAEL #3414 : = 50000 ppm
NOAEL BA'RZ14%: = 50000 ppm

NOAEL maternal tox. : = 50000 ppm
NOAEL teratogen. : = 50000 ppm
NOAEL Fetotoxicity : = 50000 ppm

F11Zx$9 HNOAEL (NOEL)X 1%
LOAEL (LOEL)

F2(Z%td ANOAEL (NOEL)X [&
LOAEL (LOEL)
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OTHER RELEVANT INFOMATION

HEMmEsa D7) AOAIY difluoromethane
CASES 75-10-5 75-10-5
MEE ZDOHTS: HFC 32 other TS: HFC 32
ST ABAZY DIFLUOROMETHANE
A F 5 :1CI Industrial Chemicals Source: ICI Industrial Chemicals
I\ FHES cylinders 083499, 083466 and 083460 Batch number: cylinders 083499, 083466 and 083460
#iFE : 99.98-99.99% Purity: 99.98-99.99%
AR -
Vol
HEAAARSA(Y Z D4th: Reinhardt>, Arch. Env. 1971; 22: 265-279 other: Reinhardt et al.; Arch. Env. 1971; 22: 265-279
GLPEE& EN N
HEREITOE 1992 1992
XEXSHE Endpoint : other: cardiotoxicity

Type : other: cardiac sensitisation
Species : dog

Sex : male

Strain : Beagle

Route of admin. : inhalation

No. of animals : 8

Vehicle : other: clean air

Exposure period : 10 minute(s)

Doses : 0, 15, 20, 25, 30 and 35 % v/v in air
Control group : yes, concurrent vehicle
Observation period : 10 minutes
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ZRADHBRBEESNETIIVT NIZDONTH, HFC32[EA X
DTRLFI)oADDEBEEEFFE LD ST,

BRERATR:
HFC32M30%&35% % U'CFCI1M2%DEEIZH T, (REAEDA
XCHEMBEARUVFEORENROONT =,

PRINCIPLE OF THE TEST:

This test aims at detecting potential for cardiac sensitisation
to adrenaline of a test substance.

Cardiac sensitisation can be defined as the ability of the test
substance to induce multiple mutifocal ectopic beats following
adrenaline intravenous injection.

The study is divided into three stages:

— Stage 1: Prior to the expos ure to the test substance,
animals are first exposed to increasing intravenous adrenaline
doses until ectopic beats are detected by electrocardiogram
(ECQG). This dose is then selected for being used in the
following stages and will not exceed 12 u g/kg.

— Stage 2: Animals are exposed to a positive control substance
after an adrenaline injection.

— Stage 3: Animals are exposed to the test substance after an
adrenaline injection.

TEST ORGANISMS:

- Source: Interfauna UK (Abbots Ripton Road, Wyton,
Huntingdon,

Cambridgeshire)

- Age: 6-7 months

— Weight at study initiation: 11.4-14.9 kg

- Controls: yes (autocontrol)

ADMINISTRATION:

- Adrenaline dos e: 2; 4 or 8 U g/kg (chosen animal to animal)
— Type of exposure: snout only

- Positive control: CFC11 (2%)

- Exposure schedule: On MO (minute 0) an ECG is launched,
with a subsequent adrenaline injection on M2. The exposure to
the test substance starts on M7 and still runs during a second
adrenaline injection on M12 and afterwards. Exposure and ECG
recording are both stopped on M17. Each animal is exposed to
every concentrations in a dose—increasing order but two
consecutive experiments are not performed on the same day,
allowing thus the animal to recover.

— Atmosphere generation: the test substance is a gas and was
therefore directly diluted with air and oxygen before being
administered to dogs by using a respiratory mask at an air flow
of 40 |/min. In contrast, positive control substanc e was a
liquid and required therefore a vaporiser.

- Nominal/analytical concentrations (NC/AC): no data

— Concentrations monitoring: The test atmosphere was
sampled continuously using a metal bellows pump and analysed
using a Miran IA CVF infra—red gas analyser. The output of the
analyser was recorded continuously on a Philips PM 8252 chan
recorder. The measuring wavelength for CFC 11 was 12.1 y m
and for HFC 32 was 9.0 y m.

EXAMINATIONS:

— Clinical signs: yes

— Electrocardiogram:

The standard Lead Il electrocardiogram was applied throughout|
the study. Appropriate areas on the dog limbs were shaved
and electrode gel applied. Standard ECG limb leads were then
connected to the prepared areas on the dog with blunt clips.
The electrocardiograph (Devices 3442 ECG amplifier with a
two—channel chan recorder) was calibrated with 1 mV peaks
and then switched over to Lead II settings.

- Evaluation criteria:

The criterion for a positive effect was the appearance of a
burst of multifocal ventricular ectopic activity (MVEA) or
ventricular fibrillation (VF). Ventricular tachycardia alone is not
always definitive evidenc e of a positive response.

Whatever the tested concentration up to 35% in air , HFC 32
does not induce cardiac sensitisation to adrenaline in the dog.

CLINICAL SIGNS:
Head tremors and limb tensing were observed in most of dogs
at 30 and 35% HFC 32 and at 2% CFC 11.
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CARDIAC FINDINGS:

In stage 1, once a siutable dose was chosen for a dog, the
response to that dose was found to be consistent throughout
the study.

The results of stage 2 indicate that the experimental model is
sensitive to cardiac sensitising agents.

The results of stage 3 show that HFC 32 does not induce
cardiac sensitisation (no positive responses) at the
concentrations tested (15 %, 20 %, 25 %, 30 %, 35 %).

Two dogs 409 & 417 each showed a short burst of ectopic
activity at 15 % and 35 % HFC 32 respectively. Dog 409 did not
show a response at higher concentrations and was therefore
considered negative. Dog 417 was not exposed above 35% HFC
32 but data from stage 1 shows that spontaneous ectopic
activity is possible without exposure to the test gas.

It is therefore concluded that HFC 32 does not induce cardiac
sensitisation to adrenaline in the dog at or below
concentrations of 35% HFC 32 in air. In contrast, exposure to
positive control substance (CFC 11) showed a positive
response in 62.5% of dogs.
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RERMES SI)ADAIY difluoromethane
CASEE 75-10-5 75-10-5
MEE ZDHTS other TS
SINABAZY DIFLUOROMETHANE
AF 5L EIf Atochem Source: EIf Atochem
INYFES1F 92.03, KI T19672 Batch number: 1F 92.03, KI T19672
i FE : 99.4% Purity: 99.4%
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FiEHARESA4Y Z D4th: Lazarow's method (1981) other: Lazarow's method (1981)
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XEXSH Endpoint : other: Hepatotoxicity
Type : other: peroxisome proliferation (palmitoyl-CoA-oxidase
activity)
Species : rat
Sex : male
Strain : Sprague—Dawley
Route of admin. : in vitro
Vehicle : other: air
Exposure period : 4 day(s)
Dose s : 40, 50, 60, 70 and 80% v/v in air
Control group : other: untreated and DMF (dimethylformamide)
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- Source: Charles River France (Saint-Aubin-les—Elbeuf,
76410 Cléon, France)

— Cell type: hepatocytes

— Body weight of the animal: no data

— Age: no data

— Number of animals per dose group: 1 male

ADMINISTRATION:

— Hepatocytes harvesting: an anesthetized rat was perfused in
its portal vein with 200 ml buffered Hank 's saline solution
containing EGTA (ethylene glycol-bis(beta—aminoethyl)N-N'—
tetracetic acid) followed by 250 ml of Williams medium E
(WME) supplemented with 5 mM Ca2+ and containing
collagenase. Liver was then removed and the capsule was
opened. Cells were collected in WME+collagenase medium and
was hed once with Leibowitz L15 medium supplemented with
9% calf serum.

— Treatment: After being inoculated in round, flat-bottomed
sterile glass bottles (with screw—capped lids), cells were
exposed to various atmospheric concentrations of test
compounds.

- Vehicle: sterile air

- Positive control: clofibric acid (0.5 M in DMF)

- Incubation temperature: 37° C

— Number of replicates: 3
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EXAMINATION:

— Palmitoyl-CoA-oxidase activity:

Cells were incubated at 37° C for 11 minutes with radio—
labelled palmitoyl-CoA (20 nCi/ml) and cofactors.

Reaction was stopped by the addition of 250 p | of perchloric
acid at 18° C.

After one hour on crushed ice, the tubes were centrifugated at
4° G and 3000 rpm for 10 minutes.

250 p | of the supernatant were collected and added to 4.75
ml of scintillant liquid (Ready—safe, Beckmann) in counting
vials.

Counting was performed using a Beckmann LS 1800
scintillation counter.

- Protein content:

determined using a Hitachi 717 analyzer, by the Pierce BCA
(bicinchoninic acid) method, according to Smith (Anal.
Biochem. 1985 ; 150 : 76-85)

Results were expressed as nanomol oxidized palmitoyl-CoA
per minute and per milligram protein (PCO).

STATISTICAL TEST:
No data

PRELIMINARY STUDY:

A cytotoxicity study was performed in a dose—finding purpose.
The following concentrations were tested: 10, 30, 40, 50, 60,
70, 80 and 90%.

R
TH—L 321 SYrDRFEMEIZH LT, in vitro R)LAF  |Forane 32 is not an in vitro peroxisorne inducer in rat
Y —LFERFTIEEL, hepatocytes.
FiwotR: PRELIMINARY STUDY:
EZiREH=Y2DDMEAL. 10, 30, 50, 70KRU90%D;=E [During the preliminary cytotoxicity study performed at 10, 30,
TEESNE=FHEACHBRSERRICENT, ABEWEILE (50, 70 and 90%, using two bottles per concentration, the test
EINTHIIREENH S EROONT- GETHIE L) , 142 |substance was found cytotoxic at the concentration of 90%
(X, 50RUVT0%DEETIEHLT M THY . KFYIKEE TILH |(great number of dead cells). The toxic effect was less
BEEZEIZEOHONEN T, pronounced at 50 and 70, and no cytotoxic effect was
ZOFRER, RILAFY—LEEFEFERIZIL., 30, 40, 50, 60, 70[{observed at lower conc entrations.
RUB0%DREEMNREENT, Cons equently, the concentrations selected for the peroxisome
proliferation study were 30, 40, 50, 60, 70 and 80%.
AR MAIN STUDY:
BRI DIEE R . EHEEEBIVTHDEETEROHONA  |After a 96-hour culture period, no toxic effect was noted
Motz whatever the concentration.
JNILERAIL-CoA-BR LB EM DR IE. TRBEULNSDDE [Evaluation of palmitoyl-CoA-oxidase activity was performed at
£ (40, 50. 60, 705 1f80%) CiTH 1=, the five highest concentrations: 40, 50, 60, 70 and 80%.
INJLERA IL-CoA-BR L BEFREMED LR IL. HERSN =T+ — |No increase in the palmitoyl-CoA-oxidase activity was
LUR20WTNDBEEICEVWTHERDONEN o1z (GF{TEF |observed whatever the concentration of Forane 32 tested (cf.
e SH) . . R Attached Document).
SRR (/74T ) UE) (£, 0.5mM®DERE T, PCOEMED | The positive control (clofibric acid) induced an increase in the
A ER L= (DMFBIE X BIZEE T 24449 3{% |PCO activity at the concentration of 0.5 mM (induction factor
#:55), ChIZKY . IBEEOBBRENERSNT-, in relation to the DMF solvent control: 5.5), which confirms the
sensitivity of the cultures.
XRAXSH
Forane 32 (HPCT7) - Peroxisome proliferation
Individual results
Compound Gore. Culture 1 Culture 2 Culture 3
cC - 0.600 281 0.810 267 0.720 244
DMF 03% 0.640 3.57 0.708 3.10 0.878 276
E%“'C 0.5mM | 0950 | 17.44 | 0790 | 17.97 | 0765 | 16.51
40 % 1.175 223 1.185 2.38 1.050 264
Faz 50 % 1.135 2.73 1.150 248 1.108 2.90
60 % 0.940 3.04 1.130 252 1.330 245
B 70% 7O‘Bﬂ0 3.70 0820 | 322 1.005 | 2.92
780% 0.805 4.02 0.840 | 3.86 0.675 ‘ 4.19
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