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Dat e:  09- NOv- 2000
1. GCeneral Infornation Substance ID. 64-18-6

1.0.1 OECD and Company |Information

1.0.2 L ocation of Production Site

1.0.3 Identity of Recipients

1.1 General Substance I nformation

Subst ance type:
Physi cal status:
Purity:
Renar k:

15- MAR- 2000

1.1.1 Spectra

1.2 Synonyms
Anei sensaeur e
Anei sensaur e
Amnic acid
Formc acid (74,
Formra

For m sot on

Fornylic acid

Qganic

Liquid

>= 99 %ww

The luclid Data Sheet is al so submtted on behal f of BASF
Antwerpen NV. (B).

The substance-related part is al so subnitted on behal f of
the foll owi ng conpani es:

BP Chenical s LTD (GB)

Huel s AG

Kenmira OY (SF)

Norsk Hydro A/S (N

Novo Nordi sk A'S (DK)
Perstorp AB (9

Perstorp SpA, Dv. Polyols (I)

80, 90)

(1)
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1. General Infornation

Dat e:  09- NOv- 2000
Substance ID 64-18-6

Hydr ogen car boxylic acid

Met hanoi ¢ aci d

Met hanoi ¢ aci d nonorer

M/rm cyl

1.3 Impurities

1.4 Additives

1.5 Quantity

1.6.1 Labdling

Label Ii ng:
Synbol s:
Not a:

Specific limts:

R Phr ases:
S Phr ases:

Remar k:
01- MAR- 2000

As in Drective 67/ 548/ EEC

C

B

Yes

(35) Causes severe burns

(1/2) Keep | ocked up and out of reach of children

(23) Do not breathe vapour

(26) In case of contact with eyes, rinse inmrediately with
plenty of water and seek nedi cal advice

(45) In case of accident or if you feel unwell, seek medical
advi ce i medi ately (show the | abel where possi bl e)

| NDEX Nb. 607-001- 00- 0

1.6.2 Classfication

d assification:

d ass of danger:

R Phr ases:
Renar k:
01- MAR- 2000

1.7 Use Pattern

(1) (2 (3
As in Directive 67/548/ EEC
Corrosi ve
(35) Causes severe burns
I NDEX No. 607-001- 00- 0
(1) (2 (3

1.7.1 Technology Production/Use
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1. Ceneral Information

Dat e:  09- NOv- 2000

Substance | D 64-18-6

1.8 Occupational Exposure Limit Values

Type of limt:
Limt val ue:
Short term expos.
Limt val ue:
Schedul e:

Frequency:
01- MAR- 2000

Type of limit:
Limt val ue:
01- MAR- 2000

Type of limt:
Limt val ue:
01- MAR- 2000

Type of limt:
Limt val ue:

Renar k:

01- MAR- 2000

MAK ( DE)
5 m/n8

10 m/n8

5 nminute(s)
8 times

MAK (DE)
9 ng/n8

TLV (US)
9.4 ny/n8

TLV (W)

Limt value: 5 ppm

1.9 Sour ce of Exposure

1.10.1 Recommendations/Pr ecautionary M easur es

1.10.2 Emergency M easur es

1.11 Packaging

1.12 Possb. of Rendering Subst. Harmless

1.13 Statements Concerning Waste

(D (4

(1) (4

(%) (1)

(%) (1)
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1. General Infornation

Dat e:  09- NOv- 2000
Substance ID 64-18-6

1.14.1 Water Pollution

Q assified by: KBwS (DE)

Label | ed by: KBwS ( DE)

dass of danger: 1 (weakly water polluting)
01- MAR- 2000

1.14.2 Major Accident Hazards

Legi sl ati on: St oerfal | verordnung (DE)
Substance |isted: Nb
01- MAR- 2000

1.14.3 Air Pollution

d assified by: TA Luft (DB

Label | ed by: TA Luft (DB

Nunber : 3.1.7 (organic substances)
d ass of danger: 111

01- MAR- 2000

1.15 Additional Remarks

1.16 Last Literature Search

1.17 Reviews

1.18 Ligtings e.qg. Chemical |nventories

(1)

(1) (6

(1)

Form c Acid Revised U S. EPA HPV Docunent 3/2003

Page 5 of 86



2. Physico-chemcal Data

Dat e:  09- NOv- 2000

Substance ID. 64-18-6

2.1 Mdting Point

Val ue:
Reliability:
04- MAY- 2000
Val ue:
Reliability:
24- JAN- 2000

2.2 Bailing Paint

Val ue:
Reliability:
24- JAN- 2000
Val ue:
Reliability:
24- JAN- 2000
Val ue:
Reliability:
04- NAY- 2000
2.3 Density
Type:

Val ue:
Reliability:
04- NAY- 2000
Type:

Val ue:

Renar k:
Reliability:
24- NAY- 2000
Type:

Val ue:
Reliability:
24- JAN- 2000

= 8 degrees C
(4) Not assignable
Manuf acturer / producer data without proof

= 8.4 degrees C
(4) Not assignable
Manuf acturer / producer data without proof

= 100. 6 degrees C at 1013 hPa
(4) Not assignable
Manuf act urer / producer data wi thout proof

= 100. 8 degrees C
(4) Not assignable
Secondary citation

= 101 degrees C
(4) Not assignable
Manuf acturer / producer data w thout proof

Density
= 1.22 g/cnB at 20 degrees C
(4) Not assignable

Manuf act urer / producer data without proof

Rel ative density

= 1.22 at 20 degrees C
Specific gravity 20/4 °C
(4) Not assignable
Handbook

Density

= 1.2223 g/cnB at 20 degrees C

(4) Not assignable

Manuf act urer / producer data without proof

(7

(8)

(8)

(9)

(7)

(7)

(10)

(8)
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2. Physico-chemcal Data

Dat e:  09- NOv- 2000
Substance ID 64-18-6

2.3.1 Granulometry

2.4 Vapour Pressure

Val ue:
Reliability:
04- MAY- 2000
Val ue:
Reliability:
24- JAN- 2000
Val ue:
Reliability:
24- NAY- 2000
Val ue:
Reliability:
24- NAY- 2000
Val ue:
Reliability:
04- MAY- 2000

= 42 hPa at 20 degrees C
(4) Not assignable
Manuf acturer / producer data w thout proof

(7)

= 44 hPa at 20 degrees C
(4) Not assignable
Manuf acturer / producer data without proof

(8)

= 46.7 hPa at 20 degrees C
(4) Not assignable

Handbook
(10)
= 72 hPa at 30 degrees C
(4) Not assignable
Handbook
(10)

= 170 hPa at 50 degrees C
(4) Not assignable
Manuf acturer / producer data wi thout proof

(7)

2.5 Partition Coefficient

| og Pow
Met hod:
Year :

Reliability:

24- VAY- 2000

| og Pow.
Met hod:

Year :

Reliability:

24- NAY- 2000

= -.54 at 20 degrees C
C her (neasured)

(2) Valid with restrictions
D screpancy between docunented test paraneters and standard
met hods, but scientifically acceptable

(11)

= -.492
C her (calculated): Increment nethod by Rekker with conputer
pr ogr am of ConpuDrug Ltd.

(2) Valid with restrictions
Cal cul ated val ue in accordance with generally accepted
standard met hods

(12)
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2. Physico-chemcal Data

Dat e: 09- NOv- 2000

Substance ID. 64-18-6

| og Pow

Met hod:
Year :

Resul t:

Reliability:

24- MAY- 2000

Log P oct = -1.55/-0.22 (cal cul at ed)
(4) Not assignable
Handbook

2.6.1 Water Solubility

Val ue: At 20 degrees C
Qualitative: M sci bl e
pH 2.2 at 10 g/l and 20 degrees C
Reliability: (4) Not assignable
Manuf acturer / producer data without proof
04- NAY- 2000
Val ue: At 25 degrees C
Qualitative: M sci bl e
Reliability: (4) Not assignable
Secondary citation
24- JAN- 2000
2.6.2 Surface Tension
2.7 Flash Point
Val ue: = 48 degrees C
Type: d osed cup
Met hod: Cher: DN 51 755
Year :
Test subst ance: Formc acid, purity 99%
Reliability: (1) Valid without restriction
National standard specification
04- MAY- 2000

2.8 Auto Flammability

Val ue:
Met hod:
Remar k:
Reliability:
04- MAY- 2000

480 degrees C

CGher: DN 51 794

Ignition tenperature

(4) Not assignable

Manuf acturer / producer data without proof

(10)

(7)

(9)

(13)

(7)
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Dat e:  09- NOv- 2000

2. Physico-chemcal Data Substance ID 64-18-6
Val ue: = 505 degrees C
Met hod: Qher: DN 51 794
Renar k: Ignition tenperature
Test subst ance: Formc acid, purity 99%
Reliability: (1) Valid without restriction
Nat i onal standard specification
24- JAN- 2000 (14)

2.9 Flammability

2.10 Explosive Properties

Resul t: Not expl osi ve
Renar k: Because of chemical structure
Reliability: (2) Valid with restrictions
Expert j udgenent
24- JAN- 2000 (15)

2.11 Oxidizing Properties

Resul t: No oxi di zi ng properties
Renar k: Because of chemcal structure
Reliability: (2) Valid with restrictions
Expert j udgenent
24- JAN- 2000 (15)

2.12 Additional Remarks

Resul t: Explosive lints inair: 13.5- 36.5 vol.%
Test subst ance: Formc acid, purity 99%
Reliability: (2) Valid with restrictions

D screpancy between docunented test paraneters and standard
net hods, but scientifically acceptable
24- JAN- 2000 (14)

Resul t: Viscosity: 1.8 nPa.s at 20 °C
Explosion limts: 12 - 38 vol.%

Hazar dous reacti ons:
Exothermic reaction with: alkalis, amnes or products
cont ai ni ng am nes
Thermal deconposition products: carbon nonoxi de
Reliability: (4) Not assignable
Manuf acturer / producer data without proof
04- MAY- 2000 (7)

Form c Acid Revised U S. EPA HPV Docunent 3/2003

Page 9 of 86



3.  Environnent al

Dat e:  09- NOv- 2000

Fate and Pat hways Substance 1D 64-18-6

3.1.1 Photodegr adation
Type: Ar
| NDl RECT PHOTCLYSI S
Sensiti zer: ™
Conc. of sens.: 500000 nol ecul e/ cn8
Degr adat i on: = 50%after 35.7 days
Met hod:
Year : ar:

Test subst ance:

Remar k:

Test condition:

Rate constant: 4.5*10"- 13 cnm3/ nol *sec
Gas phase reaction with CHradicals; 25 degrees C

(16)
Type: Qher: Water / air
Met hod:
Year : arp:
Test subst ance:
Renar k: Gas and sol ution phase rate constants: K(gas)= 3.7*10"-3
cmt3/ mol *sec; K(sol ution)= 2.2*10"- 13 cn*3/ nol *sec
(17)
Type: \at er
I NDI RECT PHOTQLYSI S
Sensiti zer: 0]
Degr adat i on: = B0%after .9 year
Met hod:
Year : G.P
Test subst ance:
Renmar k: Rate constant: 2.5*10"9 M'-1 sec”-1
Test condition: pH=7; tenperature 15-25 deg C
(18)
Type: \at er
I NDI RECT PHOTALYSI S
Sensi ti zer: H
Met hod:
Year : arp:
Test subst ance:
Renmar k: Rate constant: 0.28%10"10 |/ nol *sec
Test condition: CH forned by pul sed radiolysis; neutral pH
(19)

Type:
Met hod:

Year :
Test subst ance:
Resul t :
Reliability:
23-NOV- 1999

Wt er
ar:

Rate constants for reaction of CHradicals (297 K in water
with HOOO (340 +/- 39) x 10e7 nol e 1 sec e-1 and for HOOCH
(10.1 +/- 1.3) x 10e7 nol e-1 sec -1.
(2) Valid with restrictions

(20)
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Dat e:  09- NOv- 2000

3. Environmental Fate and Pat hways Substance 1D 64-18-6
Type: Wt er
Met hod:

Year : arp:

Test subst ance:
Resul t:

Reliability:
24- NOV- 1999
Type:
Met hod:

Year :

Test subst ance:
Remar k:

k (HOOH) = (3.3 +/- 1.0) x 10e5 | nol e 1 sec e-1, k (H3XXO)
= (5.0 +/- 0.4) x 10e7 | nol e-1 sec e-1 (298 K)
(2) Valid with restrictions

(21)

Q her
ar:

Rate constant (298 K): K= (10.37 +/ - 0.04)*10"-12 cnf3/ ol *
sec.
(22)

3.1.2 Stability in Water

3.1.3 Stability in Soil

3.2 Monitoring Data (Environment)

Type of

neasur enent :
Medi um
Renar k:

Type of

neasur enent :
Medi um
Remar k:

Q her

G her: Food / rain

Nurrer ous foodstuffs and beverages, such as nilk, cheese, wine,
fruits, honey and coffee, contain fornic acid; natural
concentrations are mentioned in a range of from1-7,700 nu/kg
(FDA PB 266282) .

Formc acid is found in the atnosphere and can be detected
in rainwater anong ot hers:

Rai nwater in Ithaca (USA 1977) - 110 ug/l; rainwater in

New Harmpshire (USA 1977) - 9.2 ug/l; rainwater in the Taunus
(1983/84) - 120 ug/l (Hahn, 1986)

Rai nwat er in Hanover (1987) - 260 ug/l (Wnkeler et al.,
1988)

Rai nwater in Juelich (1986) - 250 ug/l. (Mieller, 1986)

(23)
Q her
CGher: Industrial effluent (paper manufacture)
Evi dence of 18 ng/l (gas |iquid chronat ography nass
spectrormet ry)
(24)
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3.  Environnental

Dat e:  09- NOv- 2000

Fate and Pat hways Subst ance ID 64-18-6

Type of

nmeasur enent :

Medi um
Renar k:

Type of

neasur enment :

Medi um
Renar k:

Type of

measur enent :

Medi um
Remar k:

Type of

nmeasur enent :

Medi um
Remar k:

Type of

measur enent :

Medi um
Renar k:

09- NOv- 1999

Type of

nmeasur enent :

Medi um
Renar k:

Q her

C her: Sewage & effluents (oxidation pond water)
Evi dence of 31 mg/l (gas |iquid chronatography nass
spect ronet ry)

(24)
Q her
Qher: Surface water (lake)
Evi dence of 3-18 ug/l (liquid chromat ography)

(25)
Q her
Gher: Surface water (Chio river)
Evi dence of 10-24 ug/l (gas |iquid chronatography)

(26)
Q her
Qher: Industrial influent/effluent (kraft pulp)
Evi dence of 18/31 ny/l (influent to /effluent fromstabili -
zati on basi n)

(27)
Q her
B ot a

Formc acid is a natural substance which is forned bi ogenically
as an internmediate and final product in the nicrobial, plant
and animal metabolism It is an excretion product of natural
aci d-formng prokaryotic fernenting organi sns. These anaer obes
are bacteria which belong to the enterobacteriaceae and are
also typically native to the human intestines (e.g. E coli).
Formc acid is noreover formed in the glands of ants and
stinging nettles and in other aninmals and pl ants.

(23)

Q her
Q her
Formc acid found in (ppbv): 1. Germany: Continental anti-
cyclone 1.04 +/- 1.08, marine influence 0.17 +/- 0. 06;
2. Anazon/basin, ABLE-2A dry season: 1.6 +/- 0.6 (boundary
| ayer); 3. Amazon/basin, ABLE 2B, wet season: 0.37 +/ - 0.24
(boundary layer), 0.15 +/- 0.09 (free troposphere);
4. Central Africa/ DECAFE, dry season: 3.7 +/ - 1.0 (boundary
layer), 0.9 +/ - 0.3 (free troposphere).

(28)
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3.  Environnent al

Dat e: 09- NOv- 2000

Fate and Pat hways Substance 1D 64-18-6

3.3.1 Transport between Environmental Compartments

Type:
Medi a:
Met hod:
Year :
Renar k:

3.3.2 Digribution

Medi a:

Met hod:
Year :

Resul t:

Reliability:

15- NOv- 1999

Vol atility
Water - air
Q her

Henry's constant: 1.67*10"-7 atmm3/nol (cal cul ated from
original citation: "6*10"3 nol |~-1 atmt-1")
The Henry's Law Constant indicates that volatilization from
wat er woul d not be significant.

(29) (30)

Ar - biota - sedinent(s) - soil - water
Cal cul ation according to Mackay, Level |

VWater: 92% air: 7.99% soil: 2.09E-3; sedinent: 1.96E 3
(1) Valid without restriction

(31)

3.4 Mode of Degradation in Actual Use

3.5 Biodegr adation

Type:

| nocul um
Concentration:
Degr adat i on:
Resul t :

Ki neti c:

Met hod:

Year :

Test subst ance:

Renar k:

Test condition:

Reliability:
15- NOv- 1999

Aer obi ¢

Qher: Effluent of a conmmunal sewage treatment plant
20 ng/| related to DOC (D ssol ved O ganic Carbon)
= 98%after 14 days

Readi | y bi odegr adabl e

7 days = 12%
10 days = 26%
13 days = 93%
14 days = 98%

CECD Quideline 301 E "Ready bi odegradability: Mdified CECD

Screeni ng Test"
A.P: Yes

Lag phase: 7 d; degradation phase: 6 d; test duration: 14 d

test substance 72 ng/l initial concentration
Neutralized with NaCH

(2) Valid with restrictions
(32)
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3.  Environnent al

Dat e:  09- NOv- 2000

Fate and Pat hways Substance 1D 64-18-6

Type:

| nocul um
Concentration:
Degr adat i on:
Resul t:

Ki neti c:

Met hod:

Year :

Test subst ance:

Renar k:

Test condition:

Reliability:
15- NOv- 1999

Type:

I nocul um

Degr adat i on:

Met hod:
Year :

Test subst ance:

Renar k:

Test condition:

Type:
| nocul um
Degr adat i on:
Met hod:

Year :

Test subst ance:

Renar k:

Test condition:

Aer obi ¢

Gher: Effluent of a conmmunal sewage treatnent plant
20 my/l related to DOC (D ssol ved Organi ¢ Car bon)
= 100% after 11 days

Readi | y bi odegr adabl e

2 days = 2%

3 days = 4%

7 days = 13%
8 days = 38%
9 days = 100%

CECD Quideline 301 E
Screeni ng Test"

"Ready bi odegradability: Mdified CECD
A.P: Yes

Lag phase: 6 d; degradation phase: 3 d; test period: 11 d

Test substance 77 mg/l initial concentration
Neutralized with NaCH
(2) Valid with restrictions

(33)
Aerobi c
QG her bacteria: freshwater, acclimatized
= 51%after 5 days
Qher: Sealed bottle test; (BSB of the THSB)
arp:
Initial concentration 3-10 ng/l test substance
Test results with a variable test period:
Degree of elimnation (10/15/20 d) = 47/ 39/ 60%
neutralized
(34)
Aerobi ¢
QG her bacteria: freshwater, not acclinatized
= 48%after 5 days
Qher: sealed bottle test; (BSB of the THSB)
arp:
Initial concentration 3-10 ng/l test substance
Test results with a variable test period:
Degree of elimnation (10/15/20 d) = 54/ 66/ 68%
Neutralized
(34)
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3.  Environnent al

Dat e:  09- NOv- 2000

Fate and Pat hways Substance 1D 64-18-6

Type:

| nocul um

Degr adat i on:

Met hod:
Year :

Test subst ance:

Renar k:

Test condition:

Type:
| nocul um
Degr adat i on:
Met hod:

Year :

Test subst ance:

Remar k:
13- AUG- 1996

Type:
| nocul um
Concentration:
Degr adat i on:
Met hod:

Year :

Test subst ance:

Type:
| nocul um
Concentration:
Degr adat i on:
Met hod:

Year :

Test subst ance:

Type:
I nocul um
Concentration:
Degr adat i on:
Met hod:

Year :

Test subst ance:

Remar k:

Aer obi ¢

G her bacteria: salt water, synthetic

= 62%after 5 days

Qher: Sealed bottle test; (BSB of the THSB)
ap:

Initial concentration 3-10 ng/l test substance
Test results with a variable test period:
Degree of elinnation (10/15/20 d) = 91/ 92/ 95%
Neutral i zed
(34)

Aer obi ¢

C her bacteria: Sewage, communal

About 80%after 5 days

Gher: Respironetric dilution nethod; (BSB of the THSB)
GaP

Dlution series: Initial concentration of the test substance
vari abl e from 24-1200 ny/|
(35)

Aerobi c

C her bacteria: Freshwater

20 my/| related to test substance

= 40.5% after 5 days

Gher: Dlution method; (BSB of the THSB)
arp:

(36)

Aerobi c

Qher bacteria: Salt water, synthetic

40 ng/l related to test substance

=51. 7%after 5 days

Cher: Dlution nethod; (BSB of the THSB)
arp:

(36)

Aerobi c

Activated sl udge

500 my/| related to test substance

= 70%after 1 day

C her: Warburg nethod; (BSB of the THSB)
arp:

Test results with a variable test period:
Degree of elimnation (6/12 h) = 28.3/45. 4%
(37)
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Dat e: 09- NOV- 2000
3. Environmental Fate and Pat hways Substance 1D 64-18-6

3.6 BOD5, COD or BOD5/COD Ratio

3.7 Bioaccumulation

Speci es:
Exposur e peri od:
Concentration:

BCF: Approx. .22
Bl i mnation:
Met hod: Q her
Year : aPp:
Test subst ance:
Renar k: BCF cal cul ated on the basis of the log Pow = -0.54 and the
equation "log BOF = 0.76 | og Pow -0. 23"
(38)
Speci es:
Exposure peri od:
Concentrati on:
BCF:
B inmnation:
Met hod: Q her
Year : arp:
Test subst ance:
Renar k: The |1 og Pow neasured of -0.54 suggests the absence of a
bi oaccumul ati on potenti al .
(23)

3.8 Additional Remarks
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4. Ecotoxicity

Dat e: 09- NOv- 2000

Substance ID 64-18-6

AQUATIC ORGANISMS

4.1 Acute/Prolonged Toxicity to Fish

Type: CGher: No data
Speci es: Leponmi s gi bbosus (fish, freshwater)
Exposure period: 24 hour(s)
Lhit: ny/ | Anal ytical nonitoring: No data
LC50: = 5000
Met hod: Gher: Freeman, L.: Sewage Ind. Wastes 25 (7), 845
Year : 1953 AP No data
Test subst ance: No data
Renar k: Bl uegil | sunfish
Test subst ance: Sodi um f or mat e
06- SEP- 1995 (39) (40)
Type: G her: No data
Speci es: Leponm s nacrochirus (fish, freshwater)
Exposure period: 24 hour(s)
Lhit: ny/ | Anal ytical monitoring: No data
LG50: = 175
Met hod: Qher: Freenman, L.: Sewage Ind. Wastes 25 (7), 845
Year : 1953 AP No
Test subst ance: No data
Renar k: The result is only available as a brief secondary citation.
06- SEP- 1995 (39) (41)
Type: Static
Speci es: Leuci scus idus (fish, freshwater)
Exposure period: 48 hour(s)
Unit: ny/ | Anal ytical nmonitoring: No
NCEC = 100
LC50: = 122
Met hod: Qher: Deternmination of the effect of water constituents on
fish, DN 38412 part 15
Year : AP: Yes
Test subst ance: No dat a
23-QCT- 1995 (42)
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4. Ecotoxicity

Dat e:  09- NOv- 2000
Substance ID 64-18-6

Type:
Speci es:

Exposure peri od:

Uhit:
NCEC
LCS0:
Met hod:

Year :
Test subst ance:
Renar k:

23-QCT- 1995

Static

Leuci scus idus (fish, freshwater)

96 hour (s)

ny/ | Anal ytical nmonitoring: No

100 ng/L at neutral pH

> 100 ng/L at neutral pH

CGher: Determnation of the effect of water constituents on
fish, DN 38412 part 15

Dlution water was reconstituted freshwater with a total
hardness of 2.5 nmol /L, acid capacity of 0.8 mmol/L, a 4:1
ration of Ca:M). A 10:1 ratio of Na:K and a pH of about
8.0.

Fish ranging from6.0 to 7.2 cmwere tested, 10 per
concentration level at a |oading of 2.8 grans of fish per
L. of test water. The test tenperature was 20°C and al |
glass aquaria containing 10 L water were utilized. Fish
were not fed during the test.

xygen levels of the test water were neasured at 0, 24, 48,
72 and 96 hours and was between 7.8 and 8.9 ng/L for all
readi ngs without any trend toward | ower levels with

i ncreasing tine or concentration.

Wthout pH adjustment the follow ng pH | evel at study
initiation was neasured 7.5, 7.0, 4.3 and 3.3; at 10, 21.5,
46.4 and 100 ng/L, respectively. In the 100 ng/L test
where the pH was adjusted, the initial pHwas 7.2 and the
final pHat 96 hours was 7.5.

Under pH unadj usted conditions, 96-hour nmortality was 100%
at 100 ng/L and 0%at all other concentrations. No
significant in-life signs were reported.

Under pH adj usted conditions, nortality was 0%at 100 ng/L
and 0%in the control. No adverse clinical signs were
reported.

1982 AP No
Formc Acid, Purity 95.3%
To assess the physiologic effect of the relatively | ow pH
on the gol den orfe the highest test concentration (100 ng/l)
was investigated in parallel after adjusting the pHwith
NaCH approxi nately to the pH of the control. After the pH
adj ustnent, 100 ng/l was tolerated without nortality and
wi thout any synptons. The |ow pH is considered responsible

for the nortality.

(43)

4.2 Acute Toxicity to Aquatic I nvertebrates

Speci es:
Exposur e peri od:
Uhit:

Daphni a magna (O ust acea)
48 hour (s)
ny/ | Anal ytical monitoring:
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EQO:
ECS0:
EC100:
Met hod:

Year :

=25

34.2
50

Drective 84/449/EEC C 2 "Acute toxicity for Daphnia"

Test water was filtered tap water with total hardness of
2.7 mol/L and a pH of 7.8 was used for the tests that were
conducted at 293.7°K.  Test vessels were gl ass centrifuge
tubes containing 10 m of test water with 5 daphnids each
in quadruplicate (20 daphnids per concentration). The pH
at 0, 0.781, 1.56, 3.12, 6.25, 12.5, 25, 50 and 100 nmy/L at
the begi nning of the study was 8.07, 8.01, 7.91, 7.75,
7.56, 7.14, 6.64, 4.55 and 3.74, respectively and at the
end of the 48 hour exposure the pHwas 7.54, 7.76,7.71,
7.67, 7.55, 5.98 and 3.59, respectively. D ssolved oxygen
| evel s generally renai ned above 8.5 ng/L at all
concentrations and times.

The 48 hour nortality was 100%at 50 and 100 ng/L and 10%
at 25 nmg/L. It is not known of the test substance itself,
the low pH or a conbination of the two was responsible for
the nortality.

ar:

Test substance: Formic acid, purity 95.5%

23- SEP- 1999

(44)
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4. FEcotoxicity

Dat e:  09- NOv- 2000
Substance | D 64-18-6

Speci es: Daphni a magna (O ust acea)
Exposure period: 48 hour(s)
Unit: ny/ | Anal ytical nonitoring:
ECS0: = 151.2
Met hod: Qher: Test for inhibition of swming ability (inmobilization)
Year : AP
Test subst ance:
Renar k: Confidence limts: 138 165 ny/|
Test condition: 22 degrees C pH 7.0-8.2
(45)
Speci es: Daphni a magna (O ust acea)
Exposure period: 48 hour(s)
Lhit: ny/ | Anal ytical nonitoring:
ECS0: = 120
Met hod:
Year : arp:
Test subst ance:
Renmar k: | mmobi | i zation
(46)
Speci es: QG her aquatic arthropod: Artenia salina (naupliar |arvae)
Exposure period: 24 hour(s)
Lhit: ny/ | Anal ytical nonitoring:
LC50 : = 410
Met hod:
Year : arp:
Test subst ance:
(34)
4.3 Toxicity to Aquatic Plants eg. Algae
Speci es: Scenedesnus quadri cauda (al gae)
Endpoi nt :
Exposure period: 96 hour(s)
Uhit: ny/ | Anal ytical nonitoring:
TX : = 100
Met hod: Qher: Cell nultiplication inhibition test
Remar k:
The literature report this information was obtai ned from contai ned data
on several conpounds and specific information, such as pH was not
provi ded. The conposition of the Algal growh medium however, was
provided and it contai ned 140 ng/L of potassi um di hydrogen phosphat e.
This indicates that the nedia was nuch nmore strongly buffered than the
standard DIN nedia that was used in the studies (reference 44) listed
bel ow. Based on the stronger buffering capacity in this study, the pH
was not likely to have been affected as strongly as with D' N redi a by
the addition of formc acid.
Year : Qarp:

Test substance: Formic acid, purity not stated

(46)
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4. Ecotoxicity

Dat e:  09- NOv- 2000
Substance ID 64-18-6

Speci es: Scenedesnus subspi catus (al gae)
Endpoi nt :
Exposure period: 72 hour(s)
Ui t: ny/ | Anal ytical nonitoring:
ECS0: = 26.9
EC20 : =14.9
Met hod: C her: Scenedesnus cell nultiplication inhibition test,
DN 38412 part 9, determination of the inhibitory effect of
wat er constituents on green al gae
The al gal medi umwas prepared as described in DN 38412 Part 9. The
test was run in 100 m flasks with an initial inoculumof 10,000
cells/m. The tenperature was 23 °C, Cell nass was esti nated
fluoronetrically. The pH of the solution were not adjusted and were
| ower at higher acid concentrations.
The pH at the begi nning of the incubation was 7.8, 7.7, 7.6, 7.6, 7.4,
6.9, 6.5 and 4.5 and at the end of the 96-hour total incubation was
9.9, 9.9, 9.9, 10.0, 9.8, 9.7, 8.9, and 4.9 at concentrations of O,
0.78, 1.56, 3.13, 6.25, 13.5, 25.0, and 50.0 nu/L, respectively.
Significant growh inhibition appears only at |evels where the pHis
significantly reduced. It is not clear if this effect is pHrelated or
related to formate | evel s.
Year : G.P: no data
Test substance: Fornic acid, purity 95.5%
Renar k: EC90( 72h) =45. 6 ny/ |
(44)
Speci es: Scenedesnus subspi catus (al gae)
Endpoi nt :
Exposure period: 96 hour(s)
Lhit: ny/ | Anal ytical nonitoring:
ECS0: =25
EC20 : =12.6
Met hod: C her: Scenedesnus cell nultiplication inhibition test,
DN 38412 part 9, deternination of the inhibitory effect of
wat er constituents on green al gae
The al gal mediumwas prepared as described in DIN 38412 Part 9. The
test was run in 100 m flasks with an initial inoculumof 10,000
cells/m. The tenperature was 23 °C, Cell nass was esti mat ed
fluoronetrically. The pH of the solution were not adjusted and were
| ower at higher acid concentrations.
The pH at the beginning of the incubation was 7.8, 7.7, 7.6, 7.6, 7.4,
6.9, 6.5 and 4.5 and at the end of the 96-hour total incubation was
9.9, 9.9, 9.9, 10.0, 9.8, 9.7, 8.9, and 4.9 at concentrations of O,
0.78, 1.56, 3.13, 6.25, 13.5, 25.0, and 50.0 ng/L, respectively.
Significant growh inhibition appears only at levels where the pHis
significantly reduced. It is not clear if this effect is pHrelated or
related to formate | evel s.
Year : G.P: no data

Test subst ance:
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Renmar k: EC90( 96h) =45. 1 ny/ |

(44)
4.4 Toxicity to Microorganisms e.g. Bacteria
Type: Aquatic
Speci es: C her bacteria: Activated sludge, adapted
Exposure period: 30 nmnute(s)
Unit: ny/ | Anal ytical nonitoring:
EC20 : > 1000
Met hod: Qher: Test for Inhibition of Oxygen Consunption by Activated
Sl udge, 1SO 8192

Year : AP
Test subst ance:
Renar k: If the test substance is properly introduced into adapted

bi ol ogi cal sewage treatnent plants, no disorders of the

degradation activity of the activated sludge are expected.

No respiratory inhibition of activated sludge up to 1000 ny/ |
22-NOv- 1999 (47)
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4. Ecotoxicity

Dat e:  09- NOv- 2000
Substance ID 64-18-6

Type:
Speci es:

Exposur e peri od:

Uhit:
NCEC
Met hod:
Year :
Test subst ance:
Remar k:

Type:
Speci es:

Exposur e peri od:

Uhit:
EC10:
ECS0:
ECI0 :
Met hod:

Year :
Test subst ance:

Escherichia coli (bacteria)

24 hour (s)

ny/ | Anal ytical nonitoring:
= 1000

arp:

Bel ow 1000 ng/| without any inhibitory effect on the
acid fornation by Escherichia coli.
(46)

Pseudoronas putida (bacteria)

17 hour (s)

ny/ | Anal ytical monitoring:

=33.9

= 46.7

= 59.5

Ct her: Pseudononas cell nultiplication inhibitory test,

DI N 38412 part 8, adopted for yellow publication, deternnation

of the inhibitory effect of water constituents on bacteria
Qarp:

(44)

4.5 Chronic Toxicity to Aquatic Organisms

4.5.1 Chronic Toxicity to Fish

45.2 Chronic Toxicity to Aquatic | nvertebr ates
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Dat e: 09- NOV- 2000
4. Ecotoxicity Substance ID 64-18-6

TERRESTRIAL ORGANISMS

4.6.1 Toxicity to Soil Dwdling Organisms

4.6.2 Toxicity to Terrestrial Plants

4.6.3 Toxicity to other Non-Mamm. Terrestrial Species

Speci es: QG her avian: Red-wi nged bl ackbird
Endpoi nt : Gher: Mrtality and repell ency
Expos. peri od:
Lhit:
LD60 : >= 111
Met hod: Q her

Year: GP:. No data
Test subst ance: No data
Renmar k: The acute oral toxicity and a

"repel l ency toxicity index" were determn ned.

07- DEC- 1995
Speci es: QG her avian: Red-w nged bl ackbird
Endpoi nt :
Expos. peri od:
Lhit: ny/ kg bw
LD6O0 : > 111
Met hod: Qher: Acute toxicity test

Year : aPp:

Test subst ance:

4.7 Biological Effects Monitoring

4.8 Biotransfor mation and Kinetics

4.9 Additional Remarks

Meno: Aedes aegyptii (insect larva): LC50 = 400 nu/l
LG50 = 0.04 %v/v (4 h); 22 - 24 °C
13- JAN- 2000

(4 h), or

(48)

(23)

(49)
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5. Toxicity

Dat e:  09- NOv- 2000
Substance I D 64-18-6

5.1 Acute Toxicity

5.1.1 Acute Oral Toxicity

Type:
Speci es:
Sex:
Nunber of
Ani nal s:
Vehi cl e:
Val ue:
Met hod:
Year :

Test subst ance:

Remar k:

06- SEP- 1995

Type:
Speci es:
Sex:
Nunber of
Ani mal s:
Vehi cl e:
Val ue:
Met hod:
Year :

Test subst ance:

Renar k:
06- SEP- 1995

Type:
Speci es:
Sex:
Nunber of
Ani mal s:
Vehi cl e:
Val ue:
Met hod:
Year :

Test subst ance:

Met hod:

LD50
Rat

= 1830 nuy/ kg bw
Qher: No data
AP No
No data
The result is only available as a table in the formof a
secondary citation.
(50) (51)

LD50
Rat

= 1210 my/ kg bw
Qher: No data
AP No
No data
The result is only available as a secondary citation.
(52) (41)

LD50
Rat

= 730 ng/ kg bw

CECD Quideline 401 "Acute Cal Toxicity"

1981 GP: No data

No data

5 males and 5 fenal es were used per dose group (501, 631,
794 and 1000 ng/ kg). The observation period was 14 days.
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Resul ts

Dose G oup Sex | Dead/ Body wt gain
Affected/Total (nean, grans)

501 ny/ kg M 0/5/5 56. 1 Ainical signs are not given by
F 1/5/5 ' dose level, but included:

631 ny/ kg M 2/5/5 45.9 squatting, tunbling, aggressive
F 2/5/5 ' behavi or, prone position, strong

794 ny/ kg M 1/5/5 28.3 sedation, bl oody nose, blood in
E 5/5/5 : urine and twitching. Al

1000 ny/ kg M 4/5/5 animal s were synptomfree wthin
F 4/5/5 -3.4 8 days of doing, except for the

hi gh-dose group.

At necropsy hyperemias of the small intestine nucous nenbranes, spotting on the livers
and light coloring of kidneys and pancreas were observed.

Resul t: According to the authors, body weight gain was reduced
clearly related to the dose.

Test subst ance: Formc acid 99%
11- SEP- 1995 (53)
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Dat e:  09- NOv- 2000

5. Toxicity Substance ID 64-18-6
Type: LD50
Speci es: Rat
Sex:
Nunber of
Ani mal s:
Vehi cl e:
Val ue: = 1100 ny/ kg bw
Met hod: CGher: No data
Year : GA.P. No data
Test subst ance: No data
Renar k: The result is only available as a secondary citation.
07- DEC- 1995 (54)
Type: LD50
Speci es: Rat
Sex:
Nunber of
Ani nal s:
Vehi cl e:
Val ue: = 3050 no/ kg bw
Met hod: Q her
Year : aP. N
Test subst ance: CGher TS
Test subst ance: Cal cium formate
23-QCT- 1995 (55)
Type: LD50
Speci es: Mouse
Sex:
Nunber of
Ani nal s:
Vehi cl e:
Val ue: = 1100 my/ kg bw
Met hod: CGher: No data
Year : AP No
Test subst ance: No data
Renar k: 55 aninmals were used; no further data. The result
is only available as a table.
06- SEP- 1995 (50) (56) (51)
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Dat e: 09- NOv- 2000

5. Toxicity Substance ID 64-18-6
Type: LD50
Speci es: Mouse
Sex:
Nunber of
Ani nal s:
Vehi cl e:
Val ue: = 11200 my/ kg bw
Met hod: G her: No data
Year : AaP. No

Test subst ance:

Renar k:

Test subst ance:

05- SEP- 1995

Type:
Speci es:
Sex:
Nunber of
Ani mal s:
Vehi cl e:
Val ue:
Met hod:
Year :

Test subst ance:

Renar k:

Test subst ance:

05- SEP- 1995

Type:

Speci es:

Sex:

Nunber of
Ani mal s:

Vehi cl e:

Val ue:

Met hod:
Year :

Test subst ance:

Renar k:

07- DEC- 1995

CGher TS
45 ani mal s were used;

no further data.

isonly available as a table.

Sodi um f or nat e

LD60
Mouse

= 1920 ny/ kg bw
CGher: No data

CGher TS
45 ani mal s were used;

AP No

no further data.

isonly available as a table.

Cal ci um format e

LD60
Mouse

= 700 ng/ kg bw
CGher: No data

No data

e resul t

(56)

e resul t

(56)

GLP. No data

The result is only available as a secondary citation.

(54)

Form c Acid Revised U S. EPA HPV Docunent 3/2003

Page 28 of 86



Dat e: 09- NOVv- 2000

5. Toxicity Substance ID 64-18-6
Type: LDLo
Speci es: Rabbi t
Sex:
Nunber of
Ani mal s:
Vehi cl e:
Val ue: > 4000 ny/ kg bw
Met hod: Q her
Year : GA.P. No data
Test subst ance: CGher TS
Test subst ance: Formc acid
28-JUL- 1997 (57)
Type: C her
Speci es: Dog
Sex:
Nunber of
Ani nal s:
Vehi cl e:
Val ue: = 4000 ng/ kg bw
Met hod: CGher: No data
Year : arP: N

Test subst ance:

Remar k:

Test subst ance:

05- SEP- 1995

Type:
Speci es:
Sex:
Nunber of
Ani mal s:
Vehi cl e:
Val ue:
Met hod:
Year :

Test subst ance:

Renar k:

Test subst ance:

29-JUL- 1997

G her TS
Deat hs occurred. In the source, supposed met henogl obi n
formation is described. The original (Fleig 1907) is not
avai l abl e, and von Cettingen (1959) does not mention this
effect. The finding seens to be unlikely.
Test substance: Sodi um formnate

(50) (58) (41) (59)

LDLo
Sheep

Q her
GA.P. No data
CGher TS
Formc acid (150 ng/kg) was wi thout any adverse effect
except for sonme indications of anorexia.
Formc acid
(60)
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5. Toxicity

Dat e:  09- NOv- 2000
Substance ID 64-18-6

5.1.2 Acute Inhalation Toxicity

Type:
Speci es:
Sex:
Nunber of

Ani mal s:
Vehi cl e:
Exposure tine:
Val ue:
Met hod:

Year :

Test subst ance:

Renar k:
05- SEP- 1995

Type:
Speci es:
Sex:
Nunber of

Ani mal s:
Vehi cl e:
Exposure tine:
Val ue:
Met hod:

Year :

Test subst ance:

Renar k:
06- SEP- 1995

Type:
Speci es:
Sex:
Nunber of

Ani mal s:
Vehi cl e:
Exposure tine:
Val ue:
Met hod:

Year :

Test subst ance:

Remar k:

06- SEP- 1995

LG50
Rat

4 hour (s)
=7.4 ny/l
G her: BASF test

AP N
As prescribed by 1.1 - 1.4
Wiol e-body exposure (vapor). 10 nales and 10 fenal es were
used per group. The animals were observed for 14 days.

(61)

LG50
Rat

15 m nut e(s)
=15 no/l
G her: No data
GP: No data
No data
The result is only available as a secondary citation.
(54)

CGher: |HT
Rat

50 m nute(s)

Qher: Carried out on the basis of the nethod described by HF.

Smith et al.: An Ind. Hyg. Ass.J. 23, 95-107 (1962)
1962 A.P. no

As prescribed by 1.1 - 1.4
Mortality (2/12) after 3 mnutes, 5/6 after 10 nmin. and
6/6 after 30 and 50 nmin respectively. Exposure to an atnosphere
enriched or saturated at 20 degrees C
(62)
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5. Toxicity

Dat e:  09- NOV- 2000
Substance I D 64-18-6

Type:
Speci es:
Sex:
Nunber of

Ani nal s:
Vehi cl e:
Exposure tine:
Val ue:
Met hod:

Year :

Test subst ance:

Remar k:

Test subst ance:

05- SEP- 1995

Type:
Speci es:
Sex:
Nunber of

Ani nal s:
Vehi cl e:
Exposure tine:
Val ue:
Met hod:

Year :

Test subst ance:

Renar k:

Test subst ance:

05- SEP- 1995

Type:
Speci es:
Sex:
Nunber of

Ani mal s:
Vehi cl e:
Exposure tine:
Val ue:
Met hod:

Year :

Test subst ance:

Remar k:

Test subst ance:

05- SEP- 1995

CGher: |HT
Rat

7 hour (s)

Qher: Carried out on the basis of the nethod described by HF.

Smth et al: Am Ind. Hyg. Ass. J. 23, 95 107 (1962)

1962 arP: No

G her TS

No nortality after 30 nin. Exposure to an atnosphere enriched
or saturated at 20 degrees C

Lethality after prol onged exposure

Formic acid 50%in water

(63)
Cher: IHT
Rat
7 hour (s)

QG her: BASF test
aprP:. No
C her TS
No nortality after 3-hour exposure to an atnosphere enriched
or saturated at 20 degrees C
Lethality after prolonged exposure.
Fornmic acid 25%in water

(64)
Cher: IHT
Rat
7 hour (s)

Q her: BASF test
AP No
G her TS
No nortality after 7-hour exposure to an atnosphere enriched
or saturated at 20 degrees C
Formc acid 10%in water
(65)
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5. Toxicity

Dat e:  09- NOv- 2000
Substance I D 64-18-6

Type:
Speci es:
Sex:
Nunber of

Ani mal s:
Vehi cl e:
Exposure tine:
Val ue:
Met hod:

Year :

Test subst ance:

Renar k:

06- SEP- 1995

Type:
Speci es:
Sex:
Nunber of

Ani nal s:
Vehi cl e:
Exposure tine:
Val ue:
Met hod:

Year :

Test subst ance:

Remar k:

Test subst ance:

16- MAY- 2000

Type:
Speci es:
Sex:
Nunber of

Ani mal s:
Vehi cl e:
Exposure tine:
Val ue:
Met hod:

Year :

Test subst ance:

Renar k:
07-DEC- 1995

CGher: |HT
Rat

10 m nut e(s)

CECD Quideline 403 "Acute Inhalation Toxicity"
1981 GP: No data
No data
I nhal ation hazard test: Lethality in 6 of 6 rats used after
10-mn exposure to an atnosphere saturated at 20 degrees C
(44, 168 ppm

(66)

CGher: |HT
Rat
Mal e/ f emal e

6
116 m nut e(s)

Cher: IHT
1981 GP:. No
G her TS
12/ 12 rats died after 10 and 116 mn by inhal ation of an
at nosphere that had been saturated with the volatile part
of the conpound at 20 degrees centigrade. 8/ 12 rats died
after 3 mn by inhal ation.
Formc acid, purity >98%
(67)

LC50
Mouse

15 m nut e(s)
=6.2 ny/l
Qher: No data
GA.P. No data
No data
The result is only available as a secondary citation.
(54)

5.1.3 Acute Dermal Toxicity
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5. Toxicity

Dat e:  09- NOV- 2000
Substance I D 64-18-6

5.1.4 Acute Toxicity, other Routes

Type:
Speci es:
Sex:
Nunber of
Ani mal s:
Vehi cl e:
Route of admn.:
Val ue:
Met hod:
Year :
Test subst ance:
Renar k:
07- DEC- 1995

Type:
Speci es:
Sex:
Nunber of
Ani mal s:
Vehi cl e:
Route of admn.:
Val ue:
Met hod:
Year :
Test subst ance:
Renar k:

Test subst ance:
28-JUL- 1997

Type:
Speci es:
Sex:
Nunber of
Ani mal s:
Vehi cl e:
Route of admn.:
Val ue:
Met hod:
Year :
Test subst ance:
Renar k:

Test subst ance:
29-JUL- 1997

LD50
Mouse

i.p.
= 940 ng/ kg bw
QG her: No data
AP No
No data
The result is only available as a secondary citation.
(50) (51) (68) (52)

LDO
Rabbi t

s.cC.
> 300 ng/ kg bw
Q her
GA.P. No data
Cher TS
Rabbits tolerated a 300 ng/ kg s.c. admnistration without
adverse effect.
Formc acid

(69)

LDLo
Rabbi t

S. C.

Q her
GP: No data
G her TS
Doses of 0.46-1.25 ng/ kg caused central nervous system
depression, vasoconstriction and diuresis in rabbits;

| arger doses (about 4 g/kg) produced convul sions and deat h.
Formc acid

(69)
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Dat e:  09- NOv- 2000

5. Toxicity Substance 1D 64-18-6
Type: LD50
Speci es: Mouse
Sex:
Nunber of
Ani nal s:
Vehi cl e:
Route of admn.: i.v.
Val ue: = 145 my/ kg bw
Met hod: CGher: No data
Year : AP No
Test subst ance: No data
Renar k: 50 aninmal s were used; no further data. The result is only
availabl e as a tabl e.
07- DEC- 1995 (50) (56) (51) (52)
Type: Cher: M.D
Speci es: Rabbi t
Sex:
Nunber of
Ani nal s:
Vehi cl e:
Route of adnmin.: i.v.
Val ue: = 239 ng/ kg bw
Met hod: CGher: No data
Year : AP No
Test subst ance: No data
Renar k: Deaths occurred. The result is only available in a table as
a secondary citation.
06- SEP- 1995 (50)

5.2 Corrosivenessand Irritation

5.2.1 Skin Irritation

Speci es:
Concentration:

Exposur e:
Exposure Ti ne:
Nunber of

Ani mal s:
PD I :
Resul t :

EC classificat.:

Met hod:
Year :

Test subst ance:

Renar k:
07- DEC- 1995

Rabbi t

Corrosi ve

G her: No data
AP No
No dat a
The various results are only avail abl e as secondary citations.
(70) (51) (71) (72) (52) (73)
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5. Toxicity

Dat e:  09- NOv- 2000
Substance I D 64-18-6

Speci es:
Concentration:

Exposur e:
Exposure Ti ne:
Nunber of

Ani nal s:
PD I :
Resul t:

EC classificat.:

Met hod:
Year :

Test subst ance:

Renar k:
06- SEP- 1995

Speci es:
Concentration:

Exposur e:
Exposure Ti ne:
Nunber of

Ani mal s:
PD I :
Resul t :

EC classificat.:

Met hod:
Year :

Test subst ance:

23-QCT- 1995

Rabbi t

Cher: 610 ng open
AP No
No data
The result is only available as a secondary citation.
Effect: "ml|d" according to RTECS

5.2.2 Eyelrritation

Speci es:
Concentration:
Dose:
Exposure Ti ne:
Conment :
Nunber of

Ani nal s:
Resul t :

EC classificat.:

Met hod:
Year :

Test subst ance:

06- SEP- 1995

(74)
Qher: No data
H ghly corrosive
Q her
GP: No data
No dat a
(75)
Rabbi t
Irritating
Qher: Application to the cornea
GP: No data
No data
(76)
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Dat e:  09- NOv- 2000

5. Toxicity Substance ID 64-18-6
Speci es: Rabbi t
Concentrati on:
Dose:
Exposure Ti ne:
Conment :
Nunber of
Ani nal s:
Resul t: Irritating
EC classificat.:
Met hod: CGher: No data
Year : AP No
Test subst ance: No data
Renar k: Met hod: 122 ny
Effect: "severe" according to RTECS
The result is only available as a secondary citation.
06- SEP- 1995 (74)
Speci es: Cher: No data
Concentration:
Dose:
Exposure Ti ne:
Conment :
Nunber of
Ani nal s:
Resul t: Irritating
EC classificat.:
Met hod: Qher: No data
Year : GP. Nb
Test subst ance: No data
Renmar k: Conjunctivitis, corneal injuries
Qigin of the result not conprehensible
06- SEP- 1995 (77)
5.3 Sensitization
Type: No data
Speci es: Human
Nunber of
Ani mal s:
Vehi cl e:
Resul t:
d assification:
Met hod: Qher: No data
Year : A.P: No data
Test subst ance: No data
Renar k: According to the present secondary source (HSDB),
sensitization to formc acid nay occur in rare cases in
persons who had previously been exposed to fornal dehyde.
06- SEP- 1995 (76)
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5. Toxicity

Dat e:  09- NOv- 2000
Substance I D 64-18-6

5.4 Repeated Dose Toxicity

Speci es:
Strain:

Route of adnin.:
Exposur e peri od:

Frequency of

treatnent:
Post. obs.

peri od:
Doses:
Control @ oup:
Met hod:

Year :

Test subst ance:
Resul t:

06- SEP- 1995

Speci es:
Strain:

Route of adnin.:
Exposur e peri od:

Frequency of
treatnment:
Post. obs.
peri od:
Doses:

Contro
NQAEL :
LQAEL:
Met hod:

Year :
Test subst ance:
Renar k:

Q oup:

Rat Sex: Ml e
Wt ar

I nhal ation

3-8 days

6 h daily

No data
0. 037 ny/|
Yes,
Q her

(20 ppm)
concurrent vehicle

AP No data
No data
No clinical synptons. On the 3rd day of exposure, the
gl ut at hi one concentration was reduced in the liver and
ki dneys and increased in the brain as conpared with the
control. The cerebral and acid proteinase activity was
increased at the end of the test. The hepatic superoxide
di smutase activity was bel ow the control |evel whereas the
activity of the ethoxycourmarin deethyl ase was i ncreased.
The activities of cytochrome P450 and et hoxycounarin
deet hyl ase were reduced in the kidneys. No relation of the
changes to the duration of exposure.

(78) (79)

Rat Sex: Ml e/fenal e
Fi scher 344

I nhal ati on

13 weeks

5 days per week, 6 hours a day

None

0.015; 0.030; 0.061; 0.122; 0.244 ny/l
ppm

Yes, concurrent no treatnent

.06 ny/l

.12 my/ |

Q her

(8, 16, 32, 64, 128

Q.P: Yes
No data
10 mal es and 10 fenal es were used per group. Another 10 nal es
and 10 fenal es per group were used for the clinicopathol ogi c
exam nation which was carried out on the 3rd and 23rd day of the
study. The body wei ghts were determ ned at the begi nning and at
the end of the study and at weekly intervals in between. The organ
wei ghts (thymus, heart, right kidney, lungs, |iver and right
testis) were determned. Henatol ogi c and bi ochem cal serum
exam nations as well as gross- pathol ogi ¢ and hi st opat hol ogi ¢
organ exam nations were carried out at the end of the study.

Form c Acid Revised U S. EPA HPV Docunent 3/2003

Page 37 of 86



New Animals were exposed and maintained in inhal ation
chanbers (1.7 cubic meters manufactured by Harford Systens,
Inc., Aberdeen, MD). xygen was excl uded fromthe liquid
formc acid reservoir by a blanket of nitrogen. Liquid
formic acid (purity approximately 95%w th 5 water) was
punped fromthe reservoir to a vaporizer using

m cronetering punp constructed conpatible nmaterials.

The vaporizer was a stainless steel cylinder covered with a
glass fiber wick. The wck using heat fromthe cylinder
produced t he vapor. Incorporated in the stainless cylinder
were an 80-watt heater and 2 tenperature sensing el enents.
The tenperature of the vaporizer was naintai ned at

approxi mately 97 + 5 deg C  The vaporizer was positioned
in the fresh-air duct |eading to a vapor distribution

mani f ol d.

Vapor entered a short distribution nanifold where

i ndividual delivery lines carried a netered anount of vapor
to each exposure chanber. A concentration of approxinately
2300 ppmformc acid vapor, was naintained in the
distribution duct. Dlution air was filtered by HEPA and
charcoal filters and conditioned to roomtenperature and
about 50%rel ative humdity. Vacuum punps at the chanber
end of each vapor delivery line drewthe formc acid vapor
fromthe distribution manifold through fine netering val ves
to the chanbers. The vapor was diluted with conditioned air
i mredi ately before entry of the vapor into the chanbers to
achieve the required target concentrations.

The test material was a vapor in the dilution air and
concentration was nonitored using a Mran infrared
spectroneter (The Foxboro Co., Foxboro, MY with a
20-neter, variabl e-pathlength, heated gas cell. Chanbers
and controls (roomair and pure nitrogen) were each

noni tored approxi mately once every 40 mnutes. The infrared
cell path length was set t09.75 neters and the anal yti cal
wavel ength for formc acid was 9.050 nicrons. The on-1ine
nonitor was calibrated by conparing nonitor readings wth
QC anal yses of grab sanpl es collected fromthe exposure
chanbers at the tine of the Mran readings. During the
study, 91%of the neasured concentrations for each chanber
were within 10% of the target concentrations.
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5. Toxicity

Dat e:  09- NOv- 2000
Substance I D. 64-18-6

Resul t: Al aninals used survived. The body wei ght of the nal es of
the 32 ppmgroup was slightly but significantly increased at
the end of the study. The body wei ght gains of the males of

the 16, 32 and 64 ppmgroups were al so significantly increased.
No definitely substance-rel ated clinical

wer e observed during the study. The hemat ol ogi ¢ changes

observed were all

bi ochem cal
No unusual

exposur e groups,

serum par aneters were observed.
gross | esions were observed. The absolute |iver
wei ghts were significantly increased in the nales of all

dose groups.

and the relative |liver weights were
significantly increased in the three highest dose groups

only. The absolute and rel ative |ung wei ghts were

significantly reduced in the females of all

signs of toxicity

slight: At the end of the study, the nunber
of neutrophils was significantly but not dose- dependently

reduced in animals of both sexes in all
herat ol ogi ¢ changes were rather of an incidental
not relevant.

Q her
nat ure and
Furthernore, few and slight changes of the

exposure groups.

In the males, the relative lung weights were significantly

reduced in all

exposure groups, and the absol ute |ung weights

were significantly reduced in the two hi ghest dose groups only.
Mbst of the histopathol ogi c changes at the respiratory and

ol fact ory nasal

group. The respiratory epitheliumnainly showed slight

squarnous epi t hel i al
showed i ni nal

64 ppm groups, a nininal
epi thel iumwas observed in one mal e in each case.

to slight degenerative changes.

epithelia were restricted to the hi ghest dose

net apl asi as, and the ol factory epithelium

In the 32 and
degeneration of the ol factory

Affected Organ Weights (absolute in grams)
Dose Groups (ppm)

Control 8 16 32 64 128
Liver, Absolute 10.57 11.74* 11.59* 12.41** 12.46** 11.165%*
Males Relative 312 32.7 324 33.8** 34.1%* 33.3**
Lungs, Absolute 197 1.76 174 193 1.66** 1.61**
Males Relative 5.81 4.90** 4.87** 5.28** 4.45%* 4.81**
Lungs, Absolute 147 1.24** 1.20** 1.25** 1.17** 1.24**
Females Relative 6.97 5.96** 5.85%* 6.06** 5.68** 6.18**
*p 005, **p 001

As conpared with the 2-week study (g.v.), there was no

increase in the degree of lesions after prolonged exposure.

According to the NTP, a NQAEL of 64 ppm (0.122 mg/l) is

obtained fromthe results of this 13-week study, whereas a

NAEL of 32 ppm (0.06 mg/l) is obtained fromthe results of

the 2-week study.

Test subst ance: Form c acid, approx. 95%wi th approx.
Significant inpurity.

11- SEP- 1995

5%water. Water was the only

(80) (81)
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Dat e:  09- NOv- 2000

5. Toxicity Substance ID 64-18-6
Speci es: Rat Sex: Mal e/ femal e
Strain: Fi scher 344

Route of admn.: |Inhalation

Exposure period: 12 days

Frequency of
treatnment:
Post. obs.
peri od:
Doses:

CGontrol G oup:
NOAEL :
LQAEL:
Met hod:

Year :
Test subst ance:
Renar k:

Resul t:

5 days per week, 6 hours per day

1 day
0.06; 0.12; 0.24; 0.48; 0.95 ny/l (31; 62.5; 125; 250; 500
ppm)
Yes, concurrent no treatnent
.06 ny/l
.12 my/ |
Q her

AP N
No data
The study was used as a pretest for the 13-week study.
5 nales and 5 femal es were used per group. After the
3rd day of exposure, the urine of the animals was collected
for 16 hours. The foll owi ng paraneters were deternined in the
urine: volune, pH glucose, protein and activities
of aspartate anm notransferase (AST), gamma-gl utanyl
transpepti dase (GGl and al kal i ne phosphat ase (AP). Cne day
after the end of exposure, blood sanpl es were taken and
exam ned. The aninals and their organs (liver, thymus,
right kidney, right testis, heart and |ungs) were
exam ned by gross pathol ogy, and the respiratory organs were
al so exani ned hi st opat hol ogi cal | y.

In the highest dose group, three males and one fenal e di ed
on the 10th day of exposure. The body wei ghts at the end of
the study were significantly reduced in the mal es of the two
hi ghest dose groups and in the femal es of the highest dose
group. In the two highest dose groups, clinical signs typical
of substances which irritate the respiratory tract were
observed: nasal discharge, increased preening, hypoactivity
and | abored breathing. In the highest dose group, corneal
opacities were detected in the aninal s exposed during the
study; at necropsy, this effect was however confirmed gross-
pat hol ogi cal | y and hi stopat hol ogically in only one nal e.
There were no rel evant substance-induced influences on the

bl ood pH coagul ation and serum el ectrol yte concentrati ons.
At the two highest dose |evels, urinalysis showed a reduction
in the volume of the 16-hour urine in the aninals of both
sexes and a si mul taneous increase of the specific density
due to this. The absolute and rel ative thynus wei ghts were
significantly reduced in animals of both sexes of the highest
dose group. The other absolute organ weights did not show any
significant changes. The rel ative ki dney wei ght was
significantly increased in animals of both sexes, and the
relative heart weight was increased only in the femal es of
the hi ghest dose group.
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5. Toxicity

Dat e:  09- NOv- 2000
Substance I D. 64-18-6

Test subst ance:
11- SEP- 1995

Speci es:
Strain:

Route of adnin.:
Exposur e peri od:

Frequency of
treat nent:
Post. obs.
peri od:
Doses:

Control @ oup:
Met hod:

Year :
Test subst ance:
Remar k:

Resul t:

11- SEP- 1995

H st opat hol ogi ¢ changes were detected in the upper respiratory
tract in aninals of both sexes froma test substance
concentration of 0.12 ng/l (62.5 ppn) onward in relation to
the dose. W to a concentration of 0.48 my/l (250 ppm,
squanous epithelial netaplasias, inflanmations and necroses of
the respiratory epitheliumas well as necroses of the ol factory
epitheliumwere detected. In the highest concentration, the
severest |esions al so were squanous epithelial netapl asias and
inflammati ons in the larynx. There were no substance-induced

hi st opat hol ogi ¢ changes in the | onest dose.

To sumup, the inhal ation of the test substance only led to
slight effects of systemc toxicity; the histopathol ogic
changes observed were typical of the inhal ation exposure of
irritant substances.
Form c acid, approx. 95%wi th approx. 5% water

(80) (81)

Rat Sex: No data
No data

Gal feed

5-6 weeks

Continuously with the feed

No data
0.5 and 1.0% (= 2500 ny/ kg/d according to the authors, no
i nfornmati on whether 0.5 or 1.0%
Yes, concurrent no treatnent
Gher: No data

AP Nb
No data
Gted according to: Sporn, A et al.: lgiena (Bucharest) 11,
507-515 (1962)
8 ani nmal s were used per group. Retarded body weight gain,
reduction of the organ weights (liver and ki dneys in both dose
groups, adrenal and spleen in the | owest dose group only), no
dose dependence.

The results are only available as a brief keynote summary
(secondary citation).
(50)
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Dat e:  09- NOv- 2000

5. Toxicity Substance I D 64-18-6
Speci es: Rat Sex: Mal e/ femal e
Strain: No data

Route of adnin.:
Exposur e peri od:

Frequency of
treatnent:
Post. obs.
peri od:
Doses:
Control @ oup:
Met hod:
Year :
Test subst ance:
Resul t:

11- SEP- 1995

Speci es:
Strain:

Route of admn.:
Exposur e peri od:

Frequency of

treatnent:
Post. obs.

peri od:
Doses:
Gontrol @ oup:
Met hod:

Year:

Test subst ance:
Remar k:

Resul t:

Dri nki ng wat er
W to 27 weeks

Conti nuously in the drinking water

No data

8.2, 10.25, 90, 160, 360 ny/kg/d
No data specified

Qher: No data

AarP. N
No data
Goup 1: 0.01%in the feed for 11 weeks, 6 aninals, 8.2
ny/ kg/ d.

Qoup 2: 0.01%in the feed for 14 weeks, 3 aninmals, 10.25
ny/ kg/ d.

Qoup 3: 0.1%in the feed for 15 weeks, 6 animals, 90

ny/ kg/ d.

QGoup 4: 0.01%in the feed for 12 weeks and subsequent|y
0.25%for 15 weeks, 4 aninals, 160 ng/ kg/d.

Qoup 5 0.1%in the feed for 17 weeks and subsequent|y
0.5%for 9 weeks, 3 aninals, 360 ny/kg/d.

Reduction of feed consunption and growth in the highest

dose (group 5). Mortality: 1/6 and 2/4 in groups 1

and 4 respectively, otherwise no nortality.

The results are only available as a brief keynote summary

or as atable inthe original literature (Sol mann

(1921)). The study does not conply with criteria valid today.
(50) (82)

Rat Sex: Mal e/ femal e
Wt ar

Drinki ng wat er

Lifelong (2-3 years)

Gontinuously in the drinking water

None
0.2 and 0.4% (= 150-200 ng/kg/d in the | onest dose accordi ng
to the authors)
Yes, concurrent no treat nment
G her: No data

AP No
G her TS
The results are only summari zed in keynotes or presented
briefly in a table in the case of body weight gain.
6 ani nal s were used per group.
No clinical or pathol ogi c changes (growth or organ
functions) were detected in any dose group; in particular,
there were no disorders of the ocul ar fundus. The
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5. Toxicity

Dat e:  09- NOv- 2000
Substance I D 64-18-6

Test subst ance:
06- SEP- 1995

Speci es:

Strain:

Route of admn.:
Exposur e peri od:
Frequency of

treatnent:
Post. obs.

peri od:
Doses:
Control @ oup:
Met hod:

Year :
Test subst ance:
Renar k:
Resul t :

Test subst ance:
06- SEP- 1995

Speci es:

Strain:

Route of admn.:
Exposur e peri od:
Frequency of

treat nent :
Post. obs.
peri od:
Doses:
Gontrol @ oup:
Met hod:
Year :

Test subst ance:
Renar k:

Resul t:

11- SEP- 1995

study incl udes several generations (up to 5). At the begi nning,
8 mal es and 24 fenal es were used.
Ca formate in the drinking water

(56)

Rat Sex: No data
W st ar

Dri nki ng wat er

1.5 years

Conti nuously in the drinking water

None
1% (= 274 nmg/animal formate or 185 ny/animal cal cul ated to
formc acid according to the authors)
No data specified
Gher: No data

AP No
QG her TS
The results are only avail able as a brief keynote summary.
No toxicity detected
6 ani mal s/ group
Na formate in the drinking water

(56)

Rat Sex: No data
No data

Dri nki ng wat er

6 weeks

Conti nuously in the drinking water

No data
0.5 and 1. 0% (approx. 2500 ny/kg/d according to the authors; no
i nformati on whether 0.5 or 1.0%
Yes, concurrent no treatnent
Gher: No data

AP No
No data
Gted according to: Sporn, A et al.: lgiena (Bucharest) 11,
507-515 (1962)
8 animal s were used per group. Reduced body wei ght gain,
reduction of organ weights (liver, kidney and adrenal in
both dose groups and spleen only in the | owest dose group);
no dose dependence

The results are only avail able as a brief keynote sunmary
(secondary citation).
(50)
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Dat e: 09- NOv- 2000

5. Toxicity Substance ID 64-18-6
Speci es: Mouse Sex: No data
Strain: B6C3F1
Route of admn.: |Inhalation
Exposure period: 13 weeks
Frequency of
treatnent: 5 days per week, 6 hours per day
Post. obs.
peri od: None
Doses: 0.015; 0.030; 0.061; 0.122; 0.244 ny/l (8, 16, 32, 64, 128
ppm)
CGontrol G oup: Yes, concurrent no treatnent
NQAEL: .06 my/ |
LQAEL: .12 my/ |
Met hod: Q her
Year : G.P: No data
Test subst ance: No data

Renar k:

Resul t:

Test subst ance:
11- SEP- 1995

10 mal es and 10 fenal es were used per group. The body wei ghts
were deternined at the beginning and at the end of the study
and at weekly intervals in between. The organ wei ghts
(thynmus, heart, right kidney, lungs, liver and right testis)
were determined. At the end of the study, the aninals were
exam ned by gross pathol ogy. Sone organs were assessed gross-
pat hol ogi cal | y and hi st opat hol ogi cal | y.

According to the authors, there were no clinical signs of
toxicity throughout the study, nor was there any nortality
due to exposure. The table shows, however, that only 9 of 10
nal es and fermal es in each case survived in the highest dose group; the
authors do not give any further details. The body

wei ght gains were significantly reduced in the animals of both
sexes in the highest dose group, and in the fenal es they were
still significantly reduced even in the 64 ppmgroup. In the
hi ghest dose group, the body weights at the end of the study
were significantly reduced in the aninals of both sexes; this
also led to increased relative organ weights in sone cases.
However, slight, significant increases of the relative |iver
or kidney weights were detected in the nal es or fenal es of
the 32 and 64 ppm groups.

No gross- pat hol ogi ¢ changes were observed. M ni nal

hi st opat hol ogi ¢ | esi ons (degenerations) were only observed

at the ol factory nasal epitheliumin sone animals of the two
hi ghest dose groups.

According to the NTP, a NQAEL of 64 ppm (0.122 nmg/l) is
obtained fromthe results of the 13-week study; taking into
account the 2-week study (g.v.), however,
the NTP fixed a NOAEL of 32 ppm (0.06 ng/l).
Form c acid, approx. 95%w th approx. 5% water

(80) (81)
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Dat e:  09- NOv- 2000

5. Toxicity Substance ID 64-18-6
Speci es: Mouse Sex: Male/femal e
Strain: B6C3F1

Route of admn.: |Inhalation

Exposure period: 12 days

Frequency of
treatnment:
Post. obs.
peri od:
Doses:

CGontrol G oup:
NOAEL :
LQAEL:
Met hod:

Year :
Test subst ance:
Renar k:

Resul t :

5 days per week, 6 hours per day

1 day
0.06; 0.12; 0.24; 0.48; 0.95 ng/l (31; 62.5; 125; 250; 500
ppm)
Yes, concurrent no treatnent
.06 ny/l
.12 my/ |
Q her

AP N
No data
The study served as a pretest for the 13- week study. 5 nales
and 5 femal es were used per group. The aninmals and their
organs (liver, thymus, right kidney, right testis, heart and
lungs) were assessed by gross pathol ogy, and the respiratory
organs were al so exam ned hi stopat hol ogi cal | y.

Al aninals of the highest dose group died during the first
week of the study; one fermal e of the 250 ppm group (0.48 ny/l)
had to be sacrificed on the 4th day on account of its

nori bund state. At the end of the study, the body weights of
the animals of both sexes were significantly reduced in the
250 ppmgroup. dinical signs of toxicity due to exposure were
only observed in the two hi ghest dose groups and were typical
of the exposure to irritant substances by inhalation as in the
case of the study with rats. Corneal opacities were observed
in the nmales and fenal es of the hi ghest dose group.

The deaths that occurred were attributed to swelling of the
nasal mucosa up to nasal occlusion and severe inpairnent of
respiration due to this. No gross-pathol ogi c changes were
observed in any other aninals at necropsy at the end of the
study. The relative kidney weights of the mal es of the 62.5,
125 and 250 ppm groups and of the feral es of the 250 ppm
group were slightly increased. In the 250 ppm group, the
absolute and rel ative thynus weights were reduced in ani mal s
of both sexes and the relative |ung weights were slightly

i ncreased. The hi st opat hol ogi ¢ changes showed no substanti al
sex-specific differences and, except for the highest dose
group, they were detected only in the nasal passages. The
severity of the histopathol ogi c changes observed (squanous
epithelial metaplasias, inflanmati on and necroses) was

dose- dependent, and | arynx, pharynx and trachea wer e al so
affected in the highest dose group. The nales of the two

| onest doses showed no changes due to exposure; two fenal es
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5. Toxicity

Dat e:  09- NOv- 2000
Substance I D. 64-18-6

Test subst ance:
11- SEP- 1995

Speci es:
Strain:

Route of admn.:
Exposur e peri od:

Frequency of

treatment:
Post. obs.
peri od:
Doses:
Gontrol @ oup:
Met hod:
Year :

Test subst ance:
Renar k:

Resul t:

11- SEP- 1995

Speci es:
Strain:

Rout e of admn.:
Exposur e peri od:

Frequency of

treat nent:
Post. obs.

peri od:
Doses:
Gontrol @ oup:
Met hod:

Year :

Test subst ance:
Resul t :

06- SEP- 1995

of the 62.5 ppm group denonstrated squanmous epithelial
net apl asi as of the respiratory epithelium No histopathol ogi c
changes were observed in the | owest dose.

To sumup, inhal ative exposure to the test substance only
led to slight systenmc toxicity; the histopathol ogi c changes
observed were typical of the inhalation of irritant
subst ances. When conparing the species, the nouse proved to
be nore sensitive than the rat.
Formc acid, approx. 95%wi th approx. 5% water

(80) (81)

Mouse Sex: No data
Swi ss

Der mal

50 days

Twi ce per week

None
No data
Yes, concurrent no treatnent
Q her
AaP. No
No data
The method is not acceptable and does not conply with
current criteria. Mreover, docunentation is inadequate.

Therefore, the study cannot be assessed.
Painting at the ear with 8%fornic acid in nineral oil. As

conpared with tunor pronotors (croton oil, Tween 60), no

hi st opat hol ogi ¢ or hi st onor phonetri c changes
(83)

Dog Sex: No data
No dat a

Oal feed

No data

Daily

No data
500 ng/ ani mal (?)
No data specified
G her: No data

AP No
No data
No toxicity detected; no further data. Only secondary
citation

(59)
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Dat e: 09- NOV- 2000
5. Toxicity Substance ID 64-18-6

5.5 Genetic Toxicity 'in Vitro'

Type: Aes test
Syst em of
testing: Sal nonel | a typhi muri um TA98, TA100, TA1535, TA1537
Concentration: No dat a
Met abol i ¢
activation: Wth and wit hout
Resul t :
Met hod: Q her
Year : GA.P. No data
Test subst ance: No data
Renar k: Met hod: Spot test and plate incorporation assay.

Bacteriotoxicity was detected; the authors do not nake any
stat ement about nutagenicity.

06- SEP- 1995 (84)

Type :  Ames test

System of testing : Salmonella typhimurium TA 1535, TA 100, TA 1537, TA 98

Concentration : upto 12,500 ug test substance per plate

Cycotoxic conc. : greater than 12,500 ug/plate in all strains

Metabolic activation : with and without

Result . negative

Method . OECD Guide-line 471 "Genetic Toxicology: Salmonella thyphimurium
Reverse Mutation Assay"

Year : 1983

GLP . yes

Test substance . other TS: purity > 99%

Source . Bayer AG Leverkusen
Bayer Corporation Pittsburgh

Test condition : The following concentrations of calcium formate were tested:

20, 100, 500, 2500, and 12,500 ug/plate.

Positive controls: Sodium azide (only TA 1535)
Nitrofurantoin (only TA 100)
4-Nitro-1,2-phenylene diamine

(only TA 1537 and TA 98)
2-Aminoanthracene

Solvents used: Deionized water was used with calcium
formate and DMSO was used with the positive controls.

S9 mix was used for the stimulation of mammalian metabolism.
It was made from the livers of adult male Sprague Dawley

rats.

Reliability : (1) valid without restriction

07.11.2001 (85)
Type: Anes test
Syst em of

testing: Sal monel | a typhi muri um TAQ7, TA98, TA100, TA1535
Concentrati on: 10, 33, 100, 333, 1000, 3333 ug/plate
Met abol i ¢

activation: Wth and wit hout
Resul t: Negat i ve
Met hod: Cher: Haworth, S et al.: Environ. Mitagen. 5, Suppl. 1,

3-142
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RESULTS:

Year:

Test

Test subst ance:
Test subst ance:

06- SEP- 1995

Test were conducted in the absence or presence of Aroclor

i nduced rat or hanster

liver s-9 fraction at both 10 or 30%
The preincubation protocol was used with 20 ninute

preincubation. Triplicate plates were incubated for 2 days

and machi ne counted for revertants.
indicated in the table with an s for “slight clearing of the
background | awn”.

Cytotoxicity is

TA100 Metabolic Activation System
NA 10% HLI 30% HLI 10% RLI 30% RLI
Mg/Plate MEAN SE MEAN SEM MEAN SEM MEM SEM MEM SEM
0 151 11.0 171 3.2 159 9.2 162 5.1 162 9.1
10 164 8.4 175 3.8 157 12.2
33 152 10.1 160 9.8 154 4.3 162 9.6 170 3.1
100 157 13.3 161 5.8 139 3.6 167 5.7 161 9.5
333 153 9.8 175 5.2 138 7.5 170 8.5 151 9.0
1000 125 15.3 165 15.0 111 3.5 157 7.9 112 10.7
3333 81s 4.6 46s 20.2
POS 316 3.5 657 5.1 399 4.9 599 23.1 497 17.5
TA1535 Metabolic Activation System
NA 10% HLI 30% HLI 10% RLI 30% RLI
mg/Plate MEAN SE MEAN SEM MEAN SEM MEAN SEM MEAN SEM
0 26 2.4 9 1.7 8 2.5 11 1.0 18 1.2
10 21 2.7 11 1.3 13 2.6
33 15 0.9 10 0.9 9 3 16 0.7 20 4.3
100 19 1.2 11 1.2 12 6 14 2.6 15 0.9
333 13 0.3 11 1.8 12 1.7 10 1.0 16 0.6
1000 13 0.6 12s 1.2 7s 1.2 10 2.1 7s 0.7
3333 4s 2.1 3s 1.5
POS 332 10.2 180 18.9 340 22.8 214 27.7 60 2.3
TA97 Metabolic Activation System
NA 10% HLI 30% HLI 10% RLI 30% RLI
mg/Plate MEAN SEM MEAN SEM MEAN SEM MEAN SEM MEAN SEM
0 175 14.6 207 11.1 204 19.6 213 5.9 178 15.4
10 181 7.1 213 9.4 211 9.5
33 182 9.2 214 9.7 214 7.8 214 3.5 191 9.4
100 180 10.5 206 1.8 213 12.5 201 24.8 182 4.4
333 179 9.5 222 2.1 196 16.2 203 10.4 188 17.6
1000 185 11.9 170 8.6 158s 10.7 153 5.2 109 7.2
3333 65s 6.7 85s 17.1
POS 403 11.1 463 15.8 451 19.6 449 10.1 454 25.6
TA98 Metabolic Activation System
NA 10% HLI 30% HLI 10% RLI 30% RLI
mg/Plate MEAN SEM MEAN SEM MEM SEM MEAN SEM MEAN SEM
0 24 0.3 42 2.1 32 0.3 36 3.7 40 1.5
10 21 2.3 18 0.6 28 5.2
33 17 1.0 22 2.8 31 1.2 33 5.4 35 4.0
100 20 2.0 42 9.4 26 0.3 30 4.8 31 1.5
333 14 0.3 33 4.0 26 0.6 23 1.5 23 2.3
1000 20 2.0 35 2.2 25 1.3 24 3.5 25 2.0
3333 11 1.5 7s 4.0
POS 1423 27.7 202 16.0 147 9.3 202 10.9 83 7.3
is considered negative for all strains

1983
No data

AP N

Form c acid, approx. 95%w th approx. 5% water

(81) (86)
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Dat e:  09- NOv- 2000

5. Toxicity Substance ID 64-18-6
Type: Anes test
Syst em of
testing: TA100
Concentrati on: No data
Met abol i ¢
activation: Wth and wi t hout
Resul t: Negati ve
Met hod: Cher: Based on Anes, B.N et al.: Mitation Research
31, 347-364
Year : 1975 GA.P. No data
Test subst ance: No data
06- SEP- 1995 (87)
Type: Oyt ogeneti ¢ assay
Syst em of
testing: CHO-K1 cells
Concentrati on: 270, 360, 450, 540, 630 ug/m (6-14 mMV)
Met abol i ¢
activation: Wth and wit hout
Resul t: Anbi guous
Met hod: Q her
Year : GP: No data
Test subst ance: No data
Renar k: Chronosone aberrations were exam ned. The unbuffered or
unneutral i zed acid was cl astogeni c at pH val ues around
6.0 (10-14 mM) and cytotoxic frompH 5.7 (12-16 ).
QA astogenicity is stopped by neutralization with NaCH or
by increasing the buffer concentrations in the incubation
nmedi um The authors conclude fromthis that it is not the
subst ance as such that induces chronosore damage but that
the latter is due to the acid pH of the incubation medi um
as a nonspecific effect.
06- SEP- 1995 (88)
Type: Escherichia coli reverse nutation assay
Syst em of
testing: Escherichia coli <d-4
Concentrati on: 50, 60, 65, 70, 75 ug/m
Met abol i ¢
activation: Wt hout
Resul t: Positive
Met hod: Q her
Year: GP:. No
Test subst ance: No data
Renar k: Weakly positive result (wthout S9 mx).
The nunber of bacteria was varied while the test substance
concentration remai ned at al nost the sane level. The
survival rate was reduced with a decrease in the bacterial
count (from100%at 1.5 x 10E9 bacteria up to 2.8% at
2.6 x 10E7). In parallel, the nunber of mutations was
reduced with an increase in the survival rate.
06- SEP- 1995 (89)
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Dat e:  09- NOv- 2000

5. Toxicity Substance ID 64-18-6
Type: Mouse | ynphorma assay
Syst em of
testing: L5178Y mouse | ynphona cell s
Concentrati on: No data
Met abol i ¢
activation: No data
Resul t:
Met hod: Qher: No data
Year : GP: No data
Test subst ance: No data
Renar k: Wthin the NTP, a nutagenicity test is to be carried out in
L5178Y nouse | ynphonma cells. No results have been avail abl e
so far.
07- DEC- 1995 (90)
*Type: Sister chronatid exchange assay
Syst em of
testing: Chi nese hanster V79 cells
Concentrati on: 18.4, 27.6, 46.0, 92.0 ug/m (0.4, 0.6, 1.0, 20 My
Met abol i ¢
activation: Wth and wit hout
Resul t: Negat i ve
Met hod:
SCE Tests were acconpl i shed usi ng Chi nese Hanster V-79
cells. The test material was added to the cultures 18
hours after seedi ng 500,000 cells per culture flask. The
cells were exposed for 28 hours in the absence and 3 hours
in the presence of metabolic activation (Aroclor-1254
induced rat liver S9). dees were rinsed and cultured in
the presence of BrdU for 28 hours and col cemde for the
last 4 hours. Cells were harvested by shaking themoff the
flask, fixing on slides and staining. 25 netaphases with
har| equi n stai ned chromosonmes were anal yzed per
experimental point and culture. Positive control was 10 nM
DW and gave the expected result.
Year : GP: No data
Test subst ance: No data
Renmar k: No increased SCE frequency with and w thout SO m x
08- SEP- 1995 (91)
Type: Sister chromatid exchange assay
Syst em of
testing: Hurman | ynphocyt es
Concentrati on: 29 - 460 ug/m (0.63 - 10 my)
Met abol i ¢
activation: Wt hout
Resul t: Negati ve
Met hod: Q her
Year : AP No data
Test subst ance: No data

Met hod:

The cul ture nediumwas RPM 1640 with 15 %fetal calf
serum and 5- bronodeoxyuri di ne. Bl ood sanpl es for whol e-
bl ood | ynphocyte cultures were drawn froma healthy mal e
donor, aged 34. For each culture, 6 mi of growh medi um
and 0.3 m of whole blood were injected into a 20-m
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Renar k:

Test subst ance:
11- SEP- 1995

sterile air-tight glass anpoul e.

Al cultures were incubated for 24 h in 37°C before
treatnment. Test material was dissolved in growth medi um
and was injected into culture bottles at a volune of 0.4
m, the final concentrations being 0.63-10 nMfor formc
acid (Merck, Darnstadt, Germany; 98-100%purity). Every
treat ment concentration was represented by two separate
cultures. Control cultures were treated with a

conpar abl e anount of the sol vent (medi umor acetone)
used. The cells were incubated for 48 h after treatnent,
making a total culture tine of 72 h. Harvesting, slide
preparation and fluorescence-plus densa staining were

performed as described earlier (Norppa et al., Cancer
Res 45: 4816, 1985) .

From each duplicate culture, 25 30 metaphases, if pos-

sible, were scored for SCEs. In order to evaluate the

average nunber of replications conpleted by the cells in

the culture the nunber of first-, second- and third-
division cells were counted from 100 net aphases per
culture. These "replication indices" (R's) were

cal cul ated according to Bohlke et al. (Human Genetics
63: 285- 289, 1983). SCE scores fromduplicate cul tures
wer e conbi ned and anal yzed statistically by the two-
tailed t-test.

There was a statistically significantly increased in SCE

frequency only in the highest concentration (10 nM); however,

the pHis reduced by al most one unit due to the addition
of formc acid at this concentration.

Formc acid, 98 100%

(92)
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Dat e:  09- NOv- 2000

5. Toxicity Substance ID 64-18-6
*Type: Q her: SC5 chronot est
Syst em of

testing: Escherichia coli P@7

Concentration:

Met abol i ¢
activation:

Resul t :

Met hod:

Year :

Test subst ance:
Renar k:

06- SEP- 1995

W to the solubility lint, but maxinmally 100 mM (3-5
concentrati ons)

Wth and wit hout

Negat i ve

Cher: Quillardet, P. and Hofnung, M: Mitation Research 147,
65-78

E coli PQ@7 was incubated with 35 levels of formc acid
for 2 hours in the absence or presence of a metabolic
activation system (Arocl or 1254 induced nale rats and nal e
Syrian hansters). After incubation with the test substance,
bet a- gal act osi dase activity was determned relative to

al kal i ne phosphatase activity in the treated bacteria to
estimate induction of the SC5 gene. 124 different chenicals
were reported on in this report and specific details and
data are not provided for individual naterials. Positive
control s consisted of several conpounds known to be positive
in the Anes test and the perfornance of the SC& chronot est
was eval uated agai nst these Anes-test results. Neither
actual tested concentrations nor dose-response data were
provi ded for nost of the 124 chem cal s tested, including
formc acid.

1985 A.P: No data

No data
In this test system the SC5 gene expression which is

i nduced by DNA danage is neasured.
(93)

5.6 Genetic Toxicity 'in Vivo'

Type:

Speci es:

Strain:

Route of admn.:
Exposur e peri od:

Doses:
Resul t :
Met hod:
Year :
Test subst ance:
Renar k:

06- SEP- 1995

Drosophila SLRL test

Dr osophi | a el anogast er Sex: Ml e/ fenal e
C her: O egon-K

Qher: inhalation and oral feed

24 h (inhal.); instar and 24 h after hatching
(feed)

No data

Qher: Demerec, M: Genetics 33, 337-348
1948 AP No
No data
Positive after inhalative exposure and adninistration via
the diet with nutation rates of 1.31 and 1. 11%as conpar ed
with the control lint of 0.15%in each case. If the pHwas
buffered to 7.5 in the feeding study, there was no increased
nmutation rate.

(94) (95)
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5. Toxicity

Dat e:  09- NOv- 2000
Substance ID 64-18-6

5.7 Carcinogenicity

Speci es:

Strain:

Route of admn.:
Exposur e peri od:
Frequency of

treatnent:
Post. obs.

peri od:
Doses:
Resul t:
Control @ oup:
Met hod:

Year :

Test subst ance:
Renar k:

Resul t:

06- SEP- 1995

Speci es:

Strain:

Route of adnin.:
Exposur e peri od:
Frequency of

treat nent:
Post. obs.

peri od:
Doses:
Resul t :
Gontrol QG oup:
Met hod:

Year :

Test subst ance:
Resul t:

Test subst ance:
06- SEP- 1995

Mouse Sex: No data
Swi ss

Der nal

50 days

Twi ce per week

None
No data

Yes, concurrent vehicle
Q her
AP No
No data
The rmethod is not acceptabl e and does not conply wth current
criteria. Mreover, docurmentation is inadequate. Therefore,

the study cannot be assessed.
Painting at the ear with 8% formc acid in nineral oil. As

conpared with tunor pronotors (croton oil, Tween 60), no
hi st opat hol ogi ¢ or hi st oror phonetri c changes.
(83)

Rat Sex: Mal e/ femal e
W st ar

Drinki ng wat er

Lifelong (2-3 years)

Continuously in the drinking water

None
0.2 and 0.4% (= 150 - 200 ngy/ kg/d according to the authors)

Yes, concurrent no treat nment
G her: No data

GP:. No
Qher TS
No neopl asi as were observed. However, the conduct of
the study does not conmply with current requirenents
(6 aninals per group). See al so chapter:
Toxicity after repeated admni stration
Cal ciumfornate

(56)
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Dat e:  09- NOv- 2000

5. Toxicity Substance ID 64-18-6
Speci es: Rat Sex: No data

Strain: W st ar

Route of admin.: Drinking water

Exposure period: 1.5 years

Frequency of

treatnent:
Post. obs.

peri od:
Doses:
Resul t :
Gontrol @ oup:
Met hod:

Year :

Test subst ance:
Resul t :

Test subst ance:
11- SEP- 1995

Conti nuously in the drinking water

None
1% (= 274 nmg/animal formate or 185 ny/animal cal cul ated to

formc acid according to the authors)

No data specified
Qher: No data

AP No
CGher TS
No neopl asi as were observed. However, the conduct of
the study does not conmply with current requirenents
(6 aninmal s per group). See al so chapter:
Toxicity after repeated admni stration
Sodi um f or nat e

(56)

5.8 Toxicity to Reproduction

Type:

Speci es:

Strain:

Route of admn.:

Exposure Peri od:

Frequency of
treatment:

Fertility

Rat Sex: Ml e/fenal e
W st ar

Dri nki ng wat er

W to 5th (0.2% or 2nd (0.4% generation

Conti nuously in the drinking water

Prenati ng Exposure Period

nal e:
f enal e:

Duration of test:

Doses:
Gontrol @ oup:
Met hod:

Year :
Test subst ance:
Renar k:

Resul t:

Test subst ance:
06- SEP- 1995

No data
No data
Over several generations
0.2 and 0. 4% (150- 200 ny/ kg/ d accordi ng to the authors)
Yes, concurrent no treatnent
Qher: No data

AP No
C her TS
The conduct of the study does not conply with current
criteria. Mreover, docurmentation is inadequate. Therefore,
the study cannot be assessed.
No influence on fertility or offspring over several
generations. No indication of teratogenicity. The fertility
of the dans, weight at birth and the wei ght gain of the
of f spring were neasured.
Cal ci umformate

(56)
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Dat e:  09- NOv- 2000

5. Toxicity Substance ID 64-18-6
Type: Fertility

Speci es: Rat Sex: Ml e/ fenal e
Strain: Fi scher 344

Route of admn.: |Inhalation

Exposure Period: 13 weeks

Frequency of
treatment:

5 days per week, 6 hours per day

Prenati ng Exposure Period

nal e:

f enal e:
Duration of test:
Doses:

Gontrol QG oup:
Met hod:

Year :

Test subst ance:
Renar k:

Resul t :

Test subst ance:
08- SEP- 1995

Type:

Speci es:

Strain:

Route of admn.:

Exposure Peri od:

Frequency of
treat nent:

No mating
No mating
13 weeks
0.015, 0.061, 0.244 ng/l (8, 32, 128 ppm
Yes, concurrent no treatnent
Q her

Q.P: Yes
No data
10 nal es and 10 fenal es were used per group. The
i nvestigation was carried out together with a subchronic
study (see chapter 5.4). The weight of the left epididynis,
spermnotility and concentration or vagi nal cytol ogy and
estrous cycles were determ ned.
Formc acid had no effects on spermnotility, sperm
concentration, testicular and epidi dymal weights or on the
duration of the estrous cycles due to exposure.
Formc acid, approx. 95%w th approx. 5% water

(80) (81)

Fertility

Mouse Sex: Ml e/ fenal e
B6C3F1

I nhal ati on

13 weeks

5 days per week, 6 hours per day

Premati ng Exposure Period

nal e:

femal e:
Duration of test:
Doses:
Control @ oup:
Met hod:

Year :
Test subst ance:
Renar k:

Resul t:

No mating
No mating
13 weeks
0.015, 0.061, 0.244 ny/l (8, 32, 128 ppm
Yes, concurrent no treat nment
Q her

A.P: Yes
No data
10 mal es and 10 fenal es were used per group. The
investigation was carried out together wth a subchronic
study (see chapter 5.4). The weight of the | eft epididyms,
spermnotility and concentration or vaginal cytol ogy and
estrous cycles were determ ned.
Form c acid showed no effects on the testicul ar and
epi di dymal wei ghts or on the duration of the estrous cycles
due to exposure. (nh account of the high motility val ue of
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5. Toxicity

Dat e:  09- NOv- 2000
Substance | D 64-18-6

Test subst ance:
08- SEP- 1995

the control group, spermnotility was reduced in all exposure
groups. No substance-induced influences were detected as
conpared with the historical control.
Form c acid, approx. 95%w th approx. 5% water

(80) (81)

5.9 Developmental Toxicity/T er atogenicity

Speci es:
Strain:
Route of admn.:
Exposur e peri od:
Frequency of
treat nent:
Duration of test:
Doses:
Gontrol @ oup:
Met hod:
Year :
Test subst ance:
Resul t:

Test subst ance:
30- OCT- 1995

Mouse Sex: Fenal e
b1

Gavage

8th day of gestation

Singl e dose
W to the 10th or 18th day of gestation
750 ny/ kg/d
Yes, concurrent vehicle
Q her

GP: No data
G her TS
In a pilot study, sodiumformate was adm ni stered i n doses
of 25, 250, 500 and 750 ng/kg to CD-1 mice by gavage on the
8th day of gestation. The aimwas to deternine the fornate
dose necessary to generate a formate concentration in the
bl ood which is achieved after the inhal ation of 10,000 ppm
net hanol for 6h/d. This blood fornate concentrati on was
reached at 750 ny/ kg.

In the main study with 750 mg/ kg, nmaxi mally naternal fornate
concentrations were obtained in the plasma (1.05 mv) and
deci dua (2 mmol /kg) which were conparable with those after

i nhal ati ve net hanol exposure (10,000 or 15,000 ppm 6h/d).
No significantly increased incidence of ONS defects (open
anterior neural tubes) were observed. The red bl ood count
and the decidua fol ate concentrati on were unchanged.

The study was carried out to determne the proxi nal teratogen
after exposure to nethanol. According to the authors, the
present study showed that nethanol itself rather than the
metabolite formate i nduced teratogenicity (exencephaly)
in pregnant CD-1 m ce whi ch were exposed to hi gh nethanol
concentrati ons.
Sodi um f or mat e

(96)
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Dat e: 09- NOv- 2000

5. Toxicity Substance ID 64-18-6
Speci es: Rat Sex: No data
Strain: Spr ague- Dawl ey

Route of adnin.:
Exposur e peri od:
Frequency of
treatnment:
Duration of test:
Doses:
Control @G oup:
Met hod:
Year :
Test subst ance:
Resul t:

Test subst ance:
30-OCT- 1995

Gher: Invitro incubation in WEC (whol e enbryo cul ture)
48 h incubation

Singl e dose
48 h
200, 400, 800, 1200, 1600 ug/m
Yes, concurrent no treatnent
Q her

GP: No data
G her TS
The effect of the pH (8.13, 7.75, 7.00, 6.50 and 6.00) on
the in vitro teratogenicity of sodiumfornmate (0.2, 0.4, 0.8,
1.2 and 1.6 ng/m) was investigated in rat enbryo cul tures
(Sprague-Dawl ey rats, day 9.5 of gestation). Nurerous
enbryoni ¢ devel opnental paraneters showed that even the
decreasing pH had an influence on enbryoni c devel oprment in
this test system In the highest concentration, the paraneters
croan-runp length (CRL), head length (H.), somte nunber
(SN, devel oprmental score (DS) and protein concentration
were significantly reduced in the incubation nedi um
regardl ess of the pH At a test substance concentration of
0.8 and 1.2 ng/ m, these paraneters were significantly reduced
at alowpH A a test substance concentration of 0.4 and
0.2 mg/m, CR, H and the protein concentration were still
significantly reduced at a pH of 6.5 in the medium To sum up,
a dependence of the enbryonic devel opmental paraneters and of
enbryol ethality both on the fornate concentration and on the

pH in the incubati on mediumwas denonstrated in this test system

Sodi um f or nat e
(97)
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Dat e:  09- NOv- 2000

5. Toxicity Substance ID 64-18-6
Speci es: Rat Sex: No data
Strain: Spr ague- Dawl ey

Route of admn.:

Exposur e peri od:

Frequency of
treatnment:

Duration of test:

Doses:

Control @ oup:
Met hod:

Year :
Test subst ance:
Resul t:

Test subst ance:
30-OCT- 1995

Gher: Invitro incubation in WEC (whol e enbryo cul ture)
24 and 48 h incubation

Singl e dose
24 and 48 h
200, 400, 800, 1200, 1600, 2000 ug/m (sodium formate) and
140, 270, 540, 810, 1080 ug/m (form c acid)
Yes, concurrent no treatnent
Q her

AP No data
G her TS
Rat enbryo cultures (9th day of gestation) were treated with
the test substances. The pH of the medi umwas no | onger
corrected after addition of the test substance. Both after
24- and after 48 h incubation with sodiumfornate, there was
a significant and concentration dependent reduction of the
devel opnent al paraneters yol k sac di ameter (YSD), crowtrunp
length (CRL), head length (H.), sonite nunber (SN) and
devel oprment al score (DEVSC). Enbryolethality was significantly
increased only in the highest concentration after 48-h
i ncubation. The nunber of anonalies (nainly ONS: open anterior
and posterior neuropores and erratic neurorrhaphy) was
significantly increased at 1.6 and 2.0 ng/mi after 24 h and
at 0.8 and 2.0 ng/m after 48 h incubation. The protein and
DNA | evel s showed a significant and concentrati on- dependent
reduction. Incubations with fornmic acid al so showed a
significant and concentration- dependent reduction of YSD,
CR., H,, SN and DEVSC after 24-h incubation and of CR., H,
SOM and DEVSC after 48 h. Enbryolethality was significantly
i ncreased in the highest concentration after 24 h and in the
two highest concentrations after 48 h. Protein and DNA
concentrations showed significant and concentration dependent
decreases in both cases. The nunber of anomalies (open anterior
and posterior neuropores, rotatory defects and enl arged
nmaxi |l ary process) showed a significant increase only at
0.81 ng/m after 48-h incubation.
To sumup, concentration-dependent enbryotoxic and dysnorphic
changes were detected in the culture both using formate and
formc acid in this test system
Formc acid and sodi um formate

(98) (99)
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Dat e:  09- NOv- 2000

5. Toxicity Substance ID 64-18-6
Speci es: Mouse Sex: No data
Srain: b1

Route of admn.:

Exposur e peri od:

Frequency of
treatnment:

Duration of test:

Doses:
Control @ oup:
Met hod:

Year :
Test subst ance:
Resul t :

Test subst ance:
23-QCT- 1995

Speci es:

Strain:

Rout e of admn.:
Exposur e peri od:
Frequency of

treatnent:
Duration of test:
Doses:
Gontrol QG oup:
Met hod:

Year :

Test subst ance:
Resul t :

Qher: Invitro incubation in WEC (whol e enbryo cul ture)
5 h incubation

Singl e dose
5h
45 ug/mt (1 nV)
Yes
Q her
A.P: No data
CGher TS

The incubation of CD 1 nouse enbryo cells (11th day of
gestation) in vitro in serumfree mediumw th 1nmM
Na formate only led to a very slight, nonsignificant
i npai rment of 3Hthymdine i ncorporation. Furthernore, the
substantial reduction of thymdine incorporation by the
t erat ogeni ¢ subst ance et hoxyacetic acid was consi derabl y
weakened after the joint incubation with 1nM Na fornmate.
Sodi um f or mat e

(100)

Mbuse Sex: No data

b1

Qher: In vitro incubation in WEC (whol e enbryo cul ture)
24 h incubation

Singl e dose
24 h
400, 800, 1600, 2000, 3000 ug/m (sodiumformate) and 270,
540, 810, 1600, 2000 ug/m (formc acid)
Yes, concurrent no treatment
Q her

GP: No data
C her TS
Mouse enbryo cultures (8th day of gestation) were treated
with the test substances. The pH of the nedi umwas no | onger
corrected after the addition of the substances. Both with
sodiumformate and with formc acid, there was a significant
and concentrati on- dependent reduction of the devel opnent al
paraneters yol k sac dianeter (YSD), crown-runp length (CR),
head length (H.), sonite nunber (SN) and devel oprmental score
(DEVSC). Enbryolethality was not significantly increased in
the case of the incubation with sodiumformate; there was a
significant incidence of anomalies of the ONS (open anterior
and posterior neuropores and erratic neurorrhaphy), enlarged
pericardium enlarged nmaxillary process and retardation in
heart devel opment. In the case of the incubation with formc
acid, enbryolethality was significantly increased in the
three hi ghest concentrations; the nunber of anonalies was
significantly increased froma concentration of >=0.54 ng/ m
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5. Toxicity

Dat e:  09- NOv- 2000
Substance I D 64-18-6

Test subst ance:
30-QCT- 1995

Speci es:

Strain:

Route of admn.:
Exposur e peri od:
Frequency of

treat ment:
Curation of test:
Doses:
Gontrol QG oup:
Met hod:

Year :

Test subst ance:
Resul t:

Test subst ance:
30-QCT- 1995

and was 100%at 1.6 ng/m. There was a significant and
concentration-dependent reduction of protein and DNA
concentrations both with sodiumformate and with fornic
acid. YSD, OR, H.,, SCMand DEVSC showed a significant trend
to reduction.
To sumup, concentration-dependent enbryotoxi c and dysnorphic
changes were detected in the culture both using formate
and formc acid in this test system In a species conparison
with the rat (see entry before), there were no quantitative
or qualitative differences.
Formc acid and sodi um fornate

(98) (99)
Mouse Sex: No data
Ch 1
Gher: Invitro incubation in WEC (whol e enbryo cul ture)
12 h incubation

Singl e dose
12 h
180, 360, 540, 900, 1800 ug formate/m (4, 8, 12, 20, 40 n\V)
Yes
Qher: Cockroft, D L., in: Copp, AJ. and Cockroft, D L.
(eds.): Postinplantation Manmal i an Enbryos - A Practical
Approach. IRL Press, xford, pp. 15-40
1990 GAP: No data
G her TS
Mouse enbryo cultures (8th day of gestation) were treated
with the test substances. The pH of the nedi umwas no | onger
corrected after the addition of the substances. There was
a significant and concentration dependent reduction of the
devel opnent al parareters yol k sac di aneter and crown-runp
length. Relative enbryonic growth and rotation (75%turning
in the enbryos treated with the test substance as conpared
with 90%in the control) were retarded. Mreover, concentration
dependent dysnor phogeni ¢ effects, such as dysraphia (inconplete
closure of the craniun) with a high and significant incidence
only in the highest concentration and a devel oprent al di sorder
of the neural fold were detected.
Sodi um f or mat e

(96)
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Dat e: 09- NOv- 2000

5. Toxicity Substance ID 64-18-6
Speci es: Rat Sex: No data
Strain: No data

Route of admn.:

Exposur e peri od:

Frequency of
treatnment:

Duration of test:

Doses:
Control @ oup:
Met hod:

Year :
Test subst ance:
Renar k:

Test subst ance:
29-JUL- 1997

Speci es:

Strain:

Route of admn.:
Exposur e peri od:
Frequency of

treatment:
Duration of test:
Doses:
Gontrol @ oup:
Met hod:

Year :

Test subst ance:
Renar k:

Qher: In vitro whole enbryo culture
48 h incubation

Singl e dose
48 hours
0-2 ng/ m
Yes
Gher: No data

GAP: No data
G her TS
Ef fects of the conbination of fornmc acid and met hanol
were investigated in the whol e enbryo culture. Gestational
day-9 rat enbryos were exposed to various concentrations of
met hanol and formc acid and the degree of enbryotoxicity
was conpared followi ng 48 h of exposure using the devel opnent al
score (DEVXD. Increasing concentrations of either nethanol
or formate resulted in significant decreases in DEVSC
Exposure to the conbi nati on of nethanol and formate was |ess
toxi ¢ than woul d have been expected based on the single
concentration additivity which suggested an antagoni stic
activity. This observation was found for enbryonic crown
I ength, head | ength, somte nunber and DNA concentration.
Formc acid, probably neutralized, no further data

(101)

Rat Sex: No data
Spr ague- Dawl ey

CGher: In vitro whol e enbryo culture

48 h incubation

Singl e dose

48 h

0.141-1.055 ul/m (3.74-27.96 urol /m)
Yes

Gher: New, DAT., The Manmalian Fetus in Vitro, 15-65, CR
Austin (ed), Chapnan and Hal |, London

1973 GP: No data

C her TS

In the study, the enbryotoxicity of methanol and formc acid
was eval uated using rat enbryo culture. Rat enbryos were
expl anted on day 10 of gestation and cultured. The results
obt ai ned showed that both methanol and fornic acid have a
concentrati on- dependent enbryotoxic effect on the devel opi ng
enbryo in vitro. The no-effect concentration of formc acid
was 7.74 unol/m while a concentration of 18.66 unol/m was
associated with severe enbryotoxicity. Wen enbryos were
grown in sera containing 18.66 umol sodiumformate/m or in
sera adjusted with hydrochloric acid to pH values sinilar to
those achieved with formc acid, the results indicated that
both a Iow pH and fornate contributed to the enbryotoxicity of
formc acid. The authors concl uded that enbryotoxicity due
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5. Toxicity

Dat e:  09- NOv- 2000
Substance I D. 64-18-6

Test subst ance:
29-JUL- 1997

Speci es:

Strain:

Route of adnmin.:

Exposur e peri od:

Frequency of
treatment:

Duration of test:

Doses:
Control @G oup:
Met hod:

Year :
Test subst ance:
16- MAY- 2000

toalowpHor a high formate | evel woul d occur only after
severe net hanol intoxication.
Formc acid (89 91%, sodiumformate

(102)

Rat Sex: Fenal e
Spr ague- Dawl ey

Day 9 of gestation

48 hours

1.51 ny/n

Yes

Gher: In vitro incubation in whole enbryo culture (WEQ
1998 GP:. No data

Qher TS

5.10 Other Relevant I nformation

Type:
Renar k:
06- SEP- 1995

Type:
Renar k:

06- SEP- 1995

Type:
Renar k:

08- SEP- 1995

Type:
Renar k:

Adsorption
Skin penetration; no data usable directly

(103)

Bi ochem cal or cellular interactions
Title: Anin vitro method for predicting sensitizing
properties of inhaled chenicals

(104)

Bi ochem cal or cellular interactions
The authors investigated the concentrations of 10-
fornyl t et rahydrof ol at e dehydr ogenase (FTHFDH) in tissue
preparations of the retina, optical nerve and brain of the
rat. Here, the authors observed FTHFDH concentrati ons that
suggest high metabolic capacity of the target organs for
formc acid. According to the authors, this nght be an
expl anation for the absence of an ocular effect of formc
acid (formate toxicity) in the rat.

(105)

Bi ochem cal or cellular interactions

The study conpared the effects on retinal function and
structure of rapidly increasing formate concentrations
typical of acute nethanol intoxication with |ow

| evel plateau formate concentrations nore likely to be
gener ated by subacute or chroni c net hanol exposure.
Anesthetized rats received i.p. injections of nethanol at
doses of 4 g/ kg followed by suppl emental injections of 2
g/ kg and 1 g/ kg respectively at 12-hour intervals. These
dosage regi mens were designed to naintain bl ood fornate
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5. Toxicity

Dat e:  09- NOv- 2000
Substance I D 64-18-6

Test subst ance:

29-JU- 1997
Type:

Remar k:

06- SEP- 1995

Type:
Renar k:

06- SEP- 1995

Type:
Renar k:

06- SEP- 1995

Type:
Renar k:

06- SEP- 1995

Type:
Renar k:

Test subst ance:

08- SEP- 1995

concentrations ranging from8 15 nMor 4-6 nMfor 30-40
h. Rats that accumul ated the hi ght formate concentration of
8- 15 nmM devel oped netabolic acidosis, retinal dysfunction
(reductions in a and b waves of the ERG, and retinal
hi st opat hol ogi ¢ changes (vacuol ation in the retinal pignent
epi thel i um and phot orecept or i nner segnments). Rats exposed
to 46 mMMfor 48 h showed evidence of retinal dysfunction in
the absence of netabolic acidosis and retinal
hi st opat hol ogy.
Met hanol , HPLC gr ade

(106)

Cytotoxicity
Title: An evaluation of the utility of four in vitro short
termtests for predicting the cytotoxicity of individual
conpounds derived fromtobacco snoke

(107)

Cytotoxicity
Title: Cytotoxicity of carbohydrates heavily irradiated in
sol ution

(108)
Cytotoxicity
Title: Fornmc Acid poisoning: Case report and in vitro
study of the henolytic activity

(109)

Cytotoxicity

Title: Cytotoxicity Testing of 114 Conpounds by the

Deternination of the Protein Content in HEP @ Cell Qultures
(110)

Excretion

The urine specinens of 12 nale farners who were exposed to
formc acid in a concentration of 0.0073+ -0.0022 ng/l were
exam ned. |mmediately after exposure, the excretion of formc
acid was not increased as conpared with the control group.
After 15 and 30 hours, however, there were substantial and
significantly increased concentrations of formc acid in the
urine of the persons exposed (factor 2.1 and 3.3). Excretion
showed a |inear dependence on the exposure concentration. The
pH in the urine was unchanged, but the ammoni umand cal ci um
excretion was significantly increased 30 hours after exposure.
Formc acid

(111) (112)
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Dat e:  09- NOv- 2000

5. Toxicity Substance ID 64-18-6

Type: Met abol i sm

Renar k: The followi ng text generally describes the netabolism of
formc acid. The citations on which it is based are listed
separately with the titles of the studies.
Formc acid is absorbed well via all routes of admnistration.
As a netabolite, it is partially metabolized into G2 and
expired and partially excreted unchanged in the urine in
concentrations of 11.7-60 ng/l. The biologic half-life is
between 15 mnutes and 1 hour:
Formc acid is absorbed fromthe gastrointestinal tract, via
the lungs and the intact skin. The absorbed substance is
degraded to carbon dioxide (G®2) and water and is partially
excreted unchanged in the urine. The major part of the
absorbed formc acid is netabolized in the |iver, but
partially also in the intestinal rmucosa, |ungs, kidneys and
spleen. Formic acid is oxidized in relation to folate and
according to a katal ase-peroxi dati ve mechani sm The
hal f-1ives of sodiumfornmate in the blood are 12-23, 31-51
and 55 mnutes in rats, nonkeys and in hunans. Formc acid
is netabolized into O considerably more slowy in primnates
than in rats. The species sensitivity to nethanol
i ntoxi cation (metabolic acidosis caused by formc acid) is
possi bl y dependent on the tetrahydrofol ate concentration.

08- SEP- 1995

Type: Met abol i sm

Renar k: Title: Evaluation of the Health Aspects of Formic Acid,
Sodi um Formate, and Ethyl Formate as Food | ngredients

06- SEP- 1995 (50)

Type: Met abol i sm

Renar k: Title: Kinetics and toxic effects of repeated intravenous
dosage of formc acid in rabbits

06- SEP- 1995 (113)

Type: Met abol i sm

Renar k: Title: Studies on Methanol toxicity and formate netabolism
in isol ated hepat ocyt es

06- SEP- 1995 (114)

Type: Met abol i sm

Renar k: Title: Winary Formc Acid as an indicator of occupational
exposure to Formic Acid and Met hanol

06- SEP- 1995 (115)
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Dat e:  09- NOv- 2000

5. Toxicity Substance 1D 64-18-6
Type: Met abol i sm
Renar k: Title: Winary Excretion of Formc Acid in rabbits
06- SEP- 1995 (116)
Type: Met abol i sm
Renar k: Title: Accunulation of Formic Acid in rabbits after daily
dosages
06- SEP- 1995 (117)
Type: Met abol i sm
Renar k: Title: Pharnacokinetic and deuteri umisotope effect studies
on the metaboli smof fornal dehyde and formate to carbon
dioxide in rats in vivo
06- SEP- 1995 (118)
Type: Met abol i sm
Renar k: Title: Formate in urine as a biological indicator of
f or mal dehyde exposure: A review
06- SEP- 1995 (119)
Type: Met abol i sm
Renar k: Title: Formc-Acid excretionin urine as a
bi ol ogi cal nmonitoring parameter in areas with different
air-pollution
06- SEP- 1995 (120)
Type: Met abol i sm
Renar k: Title: D e akute und chroni sche Toxi zitaet der
Arei sensaeure und i hrer Forniate
06- SEP- 1995 (56)
Type: Met abol i sm
Renar k: Title: Effect of Renal Formic Acid Excretion on Winary
Cal ci um and Anmoni a Concent rati ons
06- SEP- 1995 (121)
Type: Neur ot oxi ci ty
Renar k: The aut hors investigated norphol ogi ¢ | esions caused by

Test subst ance:

08- SEP- 1995

sodiumformate in cell cultures (prinmary cerebrocorti cal
fetal nouse cells). According to the authors, information
on neurotoxicity, gliotoxicity and cytotoxicity is to be
obtained fromthe | esions investigated. Thus, sodi umformate
showed specific neurotoxicity in concentrations up to 60 nM
(2,760 ug/m) with lesions mainly in the |arger polygonal
neurons. Concentrations higher than 120 nM (5,520 ug/m) |ed
to nonspecific cytotoxicity. Furthernore, changes of the
nmenbrane integrity were examned via the rel ease of |actate
dehydr ogenase and 14C-adeni ne nucl eoti des and the netabolic
activity of the mtochondria.
Sodi um f or mat e

(122) (123)

Form c Acid Revised U S. EPA HPV Docunent 3/2003

Page 65 of 86



Dat e:  09- NOv- 2000

5. Toxicity Substance ID 64-18-6
Type: Neur ot oxi ci ty
Renar k: Formc acid was indicated as the neurotoxic metabolite of
net hanol .
28-JUL- 1997 (124)
Type: Toxi coki neti cs
Renar k: The dose- dependent el imnation of formate was investigated

Test subst ance:

29-JU.- 1997

Type:
Renar k:

Test subst ance:

08- SEP- 1995

Type:
Renar k:

Test subst ance:

08- SEP- 1995

Type:
Renar k:

inthe rat using both in vitro and in vivo systens. The in
situ perfused liver was used to define the kinetics of
hepatic metabolismand obtain initial in vitro estinates of
the hepatic metaboli smparameters. Fornate was el imnated
fromthe perfused rat liver follow ng the Mchaelis-Mnten
Kinetics. Estinates of the Mchaelis-Mnten paraneters
obtai ned fromthe perfused liver studies were used in a two-
conpart ment phar macoki neti c nodel of the dose- dependent
elimnation of formate in vivo. A good fit of the nodel to
the observed in vivo data was obtained. Initial estimtes of
the Mchaelis-Mnten parameters, Vhax and Km obtained from
the perfused liver nmodel, were within 40%of the final
fitted val ues of these parameters in the in vivo nodel .
Sodi um formate, no further data

(125)

C her

Title:

"Anewinvitro method to deternine the corrosivity
potential of surfactants and surfactant-based forml ati ons"
Formc acid

(126)
G her
Title:
"Penetration of Industrial Chenicals Across the Skin: A
Predi ctive Mdel "
On the basis of a nodel system the test substance was
classified as having a toxicologic potential after dernal
appl i cation.
Formc acid
(127)

C her

For the validation of a new screening test for skin and eye
irritation, conventional pretests were carried out with
formc acid, anong others. In an open patch test in rats and
mce, the test substance showed noderate to severe skin
irritation in a 10-12%dilution after a dose applied of
100-120 mg/kg. In an intradermal skinirritation test in
rats and mce with 2-3%formc acid, simlar effects were
obtai ned with doses of 1-1.5 and 10-15 ng/kg. In an eye
irritation test inrats and mce with 56%formc acid,
noderate to severe effects were observed i n doses of

2.5-3 and 25-30 ny/ kg.
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5. Toxicity

Dat e: 09- NOv- 2000
Substance I D 64-18-6

Test subst ance:

08- SEP- 1995

Type:
Renar k:

15- MAY- 2000

Type:
Renar k:

06- SEP- 1995

Type:
Renar k:

Resul t :

Test subst ance:

11- SEP- 1995

Type:
Renar k:

07-DEC- 1995

Type:
Renar k:

Formc acid
(128)

Q her
Title: the role of formate in met hanol-i nduced exencephaly in
CD1 mce

(129)
Cher: Carcinogenicity invitro
Formc acid did not show any effect on the metabolic
cooperation in Chinese hanster V79 lung fibrobl asts.

(130)

Q her: Chicken egg test
The method i s not acceptabl e. Mreover, docunentation
is inadequate. Therefore, the study cannot be assessed.
Sodiumformate was injected into the air space of incubated
chi cken eggs (5, 10 or 20 ngy/egg) and these eggs were
incubated further up to the 16th day. There was no increased
nmortality of the enbryos. The survival rate was at the sane
level as that of the controls. The final weights of the
enbryos of the eggs treated with sodiumfornate do not reveal
any deviations. Sodiumformate that was conpletely elininated
after 10-12 days of incubation, preferably by oxidation,
showed no abnornalities with regard to teratogenicity in the
i ncubat ed chi cken egg. As conpared with the untreated
controls (n=1051), there was no change in the incidence of
nmal formations either quantitatively or qualitatively.
Sodi um f or mat e

(56)

Q her: Human data

Qccupational heal th study

10 enpl oyees in the formc acid filling plant and in the
production of urea formal dehyde resin. Inhal ation of methanol
(40-160 ppm) and formc acid (2-5.5 ppn) at the workpl ace.
Wine concentration of fornmic acid 16 h after exposure:
21.2-118 ny/ g creatinine

(115)
G her: Hunman dat a
Qccupational heal th study
13 farmers when handling silage sol ution (approx. 80%
formc acid)
I ncreased urine concentration of formc acid 15 h after
exposur e

(131)
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Dat e:  09- NOv- 2000

5. Toxicity Substance | D. 64-18-6
Type: QG her: Human data
Renar k: Cccupational heal th study
Enpl oyees in a textile factory
Formic acid concentration in the air approx. 15 ppm
Subj ective conpl ai nts about nausea
06- SEP- 1995 (132)
Type: QG her: Human data
Renmar k: Case report
45 cases of ingestion of formc acid. Abdom nal pain,
vom ting, henatenesis, dysphagia, dyspnea, burns in the
gastrointestinal tract w th subsequent strictures,
coagul ation di sorders, pneunonia, acute kidney failure and
hepatic dysfunction. After ingestion of 45-200 g formc acid,
9 of 16 patients died after perforations in the
gastrointestinal tract and 5 died of acute kidney failure.
06- SEP- 1995 (133)
Type: QG her: Human data
Renmar k: Case report
53 cases of ingestion of formc acid. Burns of the
gastrointestinal tract wth esophagus strictures, pneunonia,
ki dney failure, hypotension and unconsci ousness
06- SEP- 1995 (134)
Type: G her: Human data
Renar k: Case report
3 deaths after ingestion of formc acid. Burns in the
gastrointestinal tract, metabolic acidosis, coagulation
di sorders, henorrhage, shock, henolysis, respiratory
i nsufficiency and kidney failure. Mthenal bunmin |evel
143 ng% (nornally 6 ng% in the bl ood
06- SEP- 1995 (135)
Type: QG her: Human data
Renar k: Case report
2 cases of ingestion of fornmic acid. Irritation, edema,
blistering and necrosi s of the oropharyngeal mucosa.
It was not possible to detect fornmc acid in the bl ood or
WUrine; no met henmogl obi nem a
06- SEP- 1995 (136)
Type: QG her: Huran data
Renmar k: Case report
1 death after ingestion of formic acid (approx. 200 mi of an
approx. 50%solution). Blood |l evels of 348 ug/m of formic
acid approx. 2 h after ingestion. Henmatenesis, cyanosis,
burns in the gastrointestinal tract, shock, netabolic
aci dosis and henmolysis. In vitro investigation: Henol ysis
by acidity
06- SEP- 1995 (109)
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Dat e:  09- NOv- 2000

5. Toxicity Substance ID 64-18-6
Type: QG her: Human data
Renar k: Case report
1 death after the ingestion of fornc acid. Hypotension,
respiratory insufficiency, coagul ation disorders and ki dney
failure.
06- SEP- 1995 (137)
Type: QG her: Human data
Renmar k: Case report
1 case of a local effect of conc. formc acid on the skin.
Burns of the | egs with subsequent cicatricial changes.
Systenmic effects: Nausea, vonmiting, metabolic acidosis,
henol ysi s and herogl obi nuri a.
06- SEP- 1995 (138)
Type: G her: Human data
Renar k: Case report
1 case of a local effect of formc acid on the eye. Swelling
and opacity of the cornea, pain, lacrinmation and contraction
of the pupils.
06- SEP- 1995 (139)
Type: Cher: Mtoses
Renmar k: Formam de acid 0.1M 21 hours produce in Pl eurodel e eggs a
di ssoci ation of spindle fibers appears around aggl uti nat ed
chr onosorres.
16- MAY- 2000 (140)
Type: QG her: Qccupational Regul ation
Renar k: Title: 'Brief introduction to occupational exposure linits

Test subst ance:

29-JU.- 1997

Type:
Renar k:

Test subst ance:

08- SEP- 1995
Type:

Renar k:

07- DEC- 1995

Type:
Renar k:

06- SEP- 1995

in Japan.' In the article, an occupational exposure linit
of 5 ppm (9.4 ng/nB) was reconmended for formc acid.
Formc acid

(141)
Cher: GBAR
Title:
"Quantitative structure activity relationships for skin
corrosivity of organic acids, bases and phenol s"
Formc acid

(142)

G her: Review
Sunmary presentations
(70) (50) (143) (144) (51) (71) (72) (52) (73) (59) (145)

QG her: Review
Formc acid irritates the eyes and nasal and pharyngeal
nucosas. Direct contact nay |lead to severe burns to the
skin and eyes and in the nmouth and pharynx after oral intake.
Nausea, vonmting, henorrhage, acidosis, henolysis and damage
to the heart and central nervous system nay occur.

(146)
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Dat e:  09- NOv- 2000

(76)

5. Toxicity Substance ID 64-18-6
Type: C her: Review
Renar k: e case of an esophagus burn in a child, anong others
06- SEP- 1995 (147)
Type: C her: Mde of action
Renar k: The admnistration of formc acid in a nonspecified dose to
rabbits, dogs and nonkeys (presunably via the feed) led to
t he sane hi stopat hol ogi ¢ changes of the retina and the optic
nerve as met hanol . Acidosis occurred. The authors specul ate
that the toxic effects nmight be due to the netabol i sm of
net hanol to formc acid via general acidosis. The study
is only available as an abstract and the results cannot
be assessed.
06- SEP- 1995
Type: Gher: Acute toxicity in vitro
Renar k: An in vitro nmodel systemw th Saccharonyces cerevisi ae

Test subst ance:

08- SEP- 1995

Type:
Renar k:

Test subst ance:

07- DEC- 1995

Type:
Renar k:

was tested with a total of 160 substances for its suitability
as an in vitro nodel for the deternination of the acute
toxicity. According to the authors, the I C50 val ues
determned (50%growth inhibition) correlated well with the
LD50 values fromthe literature.
Formc acid

(148) (149)

G her: Blood | evel s
The fornmate concentrations were investigated in the blood of
6 vol unteers who were adnmi ni stered 200 ng/ kg aspartane orally.
At the beginning of the study, the formate concentrations
were 1.91 +/- 0.61 ng/ 100 m, on an average.
Aspartane, fornmc acid

(150)

Qher: Blood |evels

The formate concentrations in the bl ood and urine were
investigated in 20 print workers. The aimwas to investigate
whet her the formate concentrations neasured al | ow concl usi ons
to be drawn about the exposure to nethanol in the air; the
net hanol concentrations neasured in the respiratory air were
85, 101 and 134 ppm The fornate concentrations in the bl ood
of the workers increased significantly from3.2 +/- 2.4 ny/l
before the begi nning of the shift (in the nmorning) to

7.9 +/- 3.2 ng/l after the shift (in the evening). The
specific formate concentrations in the urine increased from
13.1 +/- 3.9 ng/l to 20.2 +/- 7 ng/l. Conpared with this,

the formate concentrations in the blood of the control persons
showed a slight decrease from5.6 +/- 4.5 mg/l in the norning
to 4.9 +/- 4.2 my/l in the evening; the specific formate
concentrations in the urine were 11.9 +/- 6.4 ng/l in the
morning and 11.7 4/ - 5.6 mg/l in the evening. There was a
great interindividual variability of the fornate
concentrations. According to the authors, the neasurenent
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5. Toxicity

Dat e:  09- NOv- 2000
Substance I D 64-18-6

Test subst ance:

07-DEC- 1995

Type:

Test subst ance:

16- MAY- 2000
Type:

Renar k:

08- SEP- 1995

Type:

Test subst ance:

28-JU.- 1997

Type:
Renar k:
15- NAY- 2000

Type:
Remar k:
15- NAY- 2000

Type:
Renar k:

Test subst ance:

of the formate concentration in the blood and urine is an
inportant paraneter for nonitoring the exposure of workers
to net hanol .

Met hanol, fornmic acid

(151)

Cher: Final report on the safety assessnent of formc acid
Formc acid

(152)

G her: Review
Summary literature

(153) (154)

G her: Review

Formc acid

(155)
C her: Revi ew
Formc acid, draft

(156)
QG her: Review- safety assessnent
Final report on the safety assessment of fornic acid

(157)

Cher: Skinirritation test invitro

Inan in vitro test system(bovi ne udder) various

subst ances severely irritating to the skin were investigated.
After 2 hours, the tissue was exam ned bi ochem cally
(cytotoxicity and ei cosanoi d concentrations) and

hi st opat hol ogi cal | y. The substances exam ned had di sti nct
effects on the prostagl andin E2 concentration and on

hi st opat hol ogy. According to the authors, further
investigations nmust be carried out to clarify whether
slightly skin-irritating substances are also identified in
this invitro test system

Formc acid, 25%

08- SEP- 1995 (158)
5.11 Experience with Human Exposure
Renar k: Overview. (ne case of an esophagus burn in a child,
anong ot hers
(159)
Renar k: Overview Formic acid irritates the eyes and nasal and

pharyngeal mucosas. Drect contact nay |lead to severe burns

to the skin and eyes and in the mouth and pharynx after oral

i ntake. Nausea, vomting, henorrhage, acidosis, henol ysis

and danage to the heart and central nervous system nay occur.
(160)
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5. Toxicity

Date: 09- NOV- 2000
Substance I D 64-18-6

Renar k:

Renar k:

Remar k:

Remar k:

Remar k:

Remar k:

Renar k:

Cccupational health study: Wen handling sil age sol ution

(approx. 80%formc acid), 13 farners showed an i ncreased

concentration of formic acid in the urine 15 h after exposure.
(161)

Cccupational heal th study: After the inhal ation of nethanol

(40-160 ppn) and formc acid (2-5.5 ppn), 10 enpl oyees in

the formc acid filling plant and in the production of urea

f or mal dehyde resin showed form c acid concentrations of

21.2-118 ny/g creatinine in the urine 16 h after exposure.
(162)

Qccupational heal th study: Enpl oyees of a textile factory
conpl ai ned about nausea at concentrations of formc acid of
approx. 15 ppmin the air.

(163)

Case report: 45 cases of ingestion of formc acid were
descri bed. Abdom nal pain, voniting, henatenesis, dysphagia,
dyspnea, burns in the gastrointestinal tract wth subsequent
strictures, coagul ation disorders, pneunmonia, acute ki dney
failure and hepatic dysfunction occurred. After ingestion of
45-200 g formc acid, 9 of 16 patients died after
perforations in the gastrointestinal tract and 5 died of acute
ki dney failure.

(164)

Case report: 53 cases of ingestion of formc acid are
described. Burns of the gastrointestinal tract wth esophagus
strictures, pneunonia, kidney failure, hypotension and
unconsci ousness occurr ed.

(165)

Case report: 5 deaths after ingestion of formc acid are

described. Burns in the gastrointestinal tract, metabolic

aci dosi s, coagul ation disorders, henorrhage, shock, henolysis,

respiratory insufficiency and kidney failure occurred. The

net henogl obi n | evel was 143 ng% (normally 6 ng% in the bl ood.
(166)

Case report: 2 cases of ingestion of formc acid are reported.
Irritation, edema, blistering and necrosis of the oropharyngeal
mucosa occurred. It was not possible to detect formc acid in
the blood or urine. There was no et henogl obi neni a.

(167)
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Dat e:  09- NOv- 2000
Substance I D 64-18-6

Renar k:

Remar k:

Remar k:

Remar k:

Remar k:

Remar k:

Remar k:

Renar k:

Case report: Cne death is reported after ingestion of fornic
acid (approx. 200 mi of an approx. 50%sol ution). The bl ood
level is 348 ug/m formc acid approx. 2h after ingestion.
Hermat eesi s, cyanosis, burns in the gastrointestinal tract,
shock, metabolic acidosis and henol ysis occurred.

(168)

Case report: (ne death is reported after ingestion of formc
acid with hypotension, respiratory insufficiency, coagulation
di sorders and ki dney failure.

(169)

Case report: (ne case of a local effect of conc. formc acid
on the skin with burns of the legs wth subsequent cicatricial
changes and nausea, voniting, metabolic acidosis, henolysis
and henogl obi nuria i s reported.

(170)

Case report: (ne case of a local effect of formc acid on
the eye with swelling and opacity of the cornea, pain,
lacrimation and contraction of the pupils is reported.

(171)

12 farnmers were exposed to an average of 7.3 ng/n8/8h formc
acid when handling silage. =0 h after exposure, renal amoni a
formation and cal ciumwere increased in the urine.

(172)

The mean concentration of formc acid in the urine is
reported to be 21 ng/l for fermal e and mal e adults between
20 and 80 years.

(173)

Case report: After splashing of a drop (0.8 m 90%
formic acid and 0.2 mi 30% hydrogen peroxi de) into the eye,
there was swel ling of the conjunctiva and cornea with
conplete reversibility after 36-60 hours.

(174)

From 1989-93, a total of 3 cases of skin and/or eye corrosions
after accidental local exposure to formc acid were referred
to hospital for further treatnent.

(175)
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Dat e:  09- NOv- 2000

5. Toxicity Substance I D 64-18-6
Renmar k: Twel ve nal e farners were exposed to 7.3 + 2.2 ng formc
acid/n8 for 8 h in silage making. Each gave urine sanpl es
i medi ately, 15h and 30h after the end of the exposure. The
excretion of formate was linearly related to the exposure 15
and 30h after exposure. Exposure increased renal
ammoni agenesi s and urinary cal ciumat 30h post exposure.
Bot h bi ochenical effects nay be explained by the interaction
of formc acid with the oxidative netabolismof renal
tubular cells, as fornic acid is a known inhibitor of
cyt ochr ome oxi dase.
25-MAR- 1997 (176)
Renar k: Report on use of urinary formc acid as a biol ogi c exposure
i ndex of nethanol exposure.
25- MAR- 1997 (177)
Renar k: Report on absence of formc acid accunulation in urine
following five days of nethanol exposure.
25- MAR- 1997 (178)
Renar k: Report on formc acid excretion in the urine of persons
environment al |y and occupational | y exposed to fornal dehyde.
25- MAR- 1997 (179)
Renmar k: I ngestion of over 60 g of fornmic acid by an adult is
potentially fatal. A case of a 36-year-old woman with a
hi story of depression who ingested 110 g of formc acid is
reported. She survived a conplicated intensive care
hospitalization fol | owi ng usage of intravenous folinic acid,
urinary al kal i ni zation, intravenous furosem de and
supportive care. It is suggested to nininize fornate
toxicity by enhancing hepatic formate degradation via the
folinic acid mone carbon pool @ and by enhanced renal
elimnation of formate.
25- MAR- 1997 (180)
Renar k: Systemc toxicity devel oped in a 3-year-old girl burned by
formc acid over 35%of her total body surface area. The
patient presented wth profound metabolic acidosis and a
serumformate | evel of 400 6g/m, the highest reported in
the literature for poisoning by any route. The patient was
successfully treated with henodial ysis, 1V bicarbonate, and
supportive neasures.
25- MAR- 1997 (181)
Renar k: After inhalation of 200 ppm methanol for 4 h in 22 subjects
serum net hanol conc. were increased by nore than fourfold,
as were urinary methanol excretion rates, although fornate
conc. were not increased over background conc.
25- MAR- 1997 (182)
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Dat e:  09- NOV- 2000
Substance I D 64-18-6

Renar k:

25-MAR- 1997

Renar k:

Reliability:
25-NOv- 1999

Remar k:

Reliability:

29-NOv- 1999

A case in which a patient sustained an inhalation injury as
aresult of aerosolized formc acid is reported. The patient
sustained a partial thickness burn to the face froma
chem cal spray; however, as a result of aerosolization, he
also inhaled formc acid. This resulted in a reversible
pul monary chemcal injury. Inhalation of formc acid results
in a reactive airway dysfunction syndrome, a common response
to inhalation of an occupational irritant.

(183)

Conpi | ation of concentrations of drugs affecting digestive
systemand netabolism For formc acid the follow ng
concentrations in serunplasma were noted:
Habi tual / t herapeutic 0-12 pg/m and toxic 120 pg/ m
(4) Not assignable
Only secondary literature

(184)

Systenic toxicity developed in a 3-year-old girl burned by
formc acid over 35%of her total body surface area. The
patient presented with profound nmetabolic acidosis and a serum
formate level of 400 pg/ M. The patient was successfully
treated wth henodi al ysis, |V bicarbonate, and supportive
nmeasur es.
(2) Valid with restrictions
Accept abl e study, meets basic scientific principles

(185)
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6. References Substance ID. 64-18-6

(D

(2)

(3)

(4)
(5)
(6)
(7

(8)
(9)

(10)

(11)
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(13)

(14)

(15)

(16)
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BASF AG Sicherheitsdatenbl att Amrei sensaeure 99- 100 %
Jan. 6, 1999
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Gef ahr st of f ver ordnung vom 26. 10. 1993 und Li ste der ge-
faehrlichen Stoffe und Zubereitungen (vom 16. 09. 1993) nach
Par. 4a der Gefahrstof fverordnung

TRGS 900 of 4/1997 and TRGS 905 of 6/1997

ACG H (1991-1992)

Soerfall -Verordnung of Sep. 20, 1991

BASF AG Safety data sheet Formc Acid 99 - 100 %
Mar. 13, 2000

Cel anese Chenical Conpany, Product Bulletin Formc Acid

Yawns C L. et al., Chemcal Engineering, p. 115 - 118, July
1990

Ver schueren K, Handbook of Environmental Data on QO ganic
Chem cal s, Second Edition, Van Nostrand Rei nhol d,
New Yor k, 1983

Col lander R, Acta Chem Scand., Vol. 5, pp 774-780, 1951

BASF AG Labor fuer Umweltanal ytik, unpublished
study, Jan. 9, 1989

BASF AG Si cherhei t st echni sche Kenndat en, unpublished
study, SIK No. 86/0236, Feb. 27, 1986

BASF AG Sicherheitstechni sche Kenndat en, unpubl i shed
study, SIK No. 80/0258, Apr. 15, 1980

BASF AG Sicherheitstechni k, internal communication, Nov. 2, 1999
At ki nson, R, Gas-phase tropospheric chemstry of organic
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(1990)

Wl lington, T.J. et al., Journal Phys. Chem 92, 5024- 5028,
(1988)
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(18)

(19)

(20)

(21)

(22)

(23)

(24)

(25)
(26)
(27)
(28)

(29)

(30)

(31)

(32)

(33)

Anbar, M, Neta,P., Int. J. of Appl. Radiation and |sotopes
18, 493-523, (1967)

Dorfrman, L. M, Adans, GE, 'Reactivity of the hydroxyl

radi cal in aqueous sol ution', NSRD NBS-46, \Washi ngton,

DC MNational Bureau of Standards, 51, (1973)

Chin, M; Wne, P.H (1994): A tenperat ure-dependent
conpetitive Kinetics study of the aqueous-phase reactions of
(Hradicals with formate, formc acid, acetate, acetic acid
and hydrat ed fornal dehyde; Aquatic Surface Photochem 85 - 96
Exner, M; et al. (1994): Rate constants for the reactions
of the NGB radical wth HXOOH HOOO and GH3COCH GH3GOO- in
aqueous sol ution between 278 and 328 K, J. Atnos. Chem, 18,
359 - 378

Dagaut,P. et al., Int. J. Chem Kinet.20, 331-338, (1988)

Cesel | schaft Deut scher Chem ker, BUA Kurzbericht N.81
' Arei sensaeure', VCH Wi nheim ( 1991)

Hutfiord,B.F. et al., Tappi Environ. Conf. Prepr. 181,
(1975)

Goncharova, . A et al., GdrokhimMater 47, 110, (1968)
Miurtaugh,J.J. et al., JWPCF 37, 410, (1965)

Hutfiord, B.F. et al., Tappi 58, 98, (1975)

Hartmann, WR et al., Atnos. Environ. 23, 1531-1533, (1989)

Gaffney,J.S. et al., Environ. Sci. Technol .21, 519524,
(1987)

Lyman, WJ. et al., Handbook of Chemical Property Estination
Met hods New York: MGawH 1, 151 to 15-34, (1982)

BASF AG departnent of ecol ogy, unpublished cal cul ation,
Dec. 17, 1998

BASF AG Ecol ogy Laboratory; unpublished study,

(rep. O Apr. 7, 1988; Test No. 0048/ 88)

BASF AG Ecol ogy Laboratory; unpublished study,
(rep. O Sep. 28, 1988; Test No. 52/048/88)

Form c Acid Revised U S. EPA HPV Docunent 3/2003

Page 77 of 86



Dat e:  09- NOv- 2000

6. References Substance ID. 64-18-6

(34)
(35)
(36)

(37)

(38)

(39)

(40)

(41)

(42)

(43)

(44)

(45)

(46)

(47)

(48)

(49)

(50)

(51)

Price, KS et al., JWCF 46(1), 6377, (1974)
Wagner, R, Vom Wasser 47, 241-265, (1976)
Takermoto, S. et al ., Suishitsu Qdaku- Kenkyu 4, 80-90, (1981)

Mal aney, GW, Gerhold, R M, Journal Witer Pollution Control
Federation 41/2/2, R18 R33, (1969)

Lyman, WJ. et al., Handbook of Chenical Property Estination
Met hods, MG awH |1, New York, table 5-1, page 55, (1982)

Dowden, B.F. and Bennett, HJ.: J. Water Pollut. Contr.
Fed. 37, 1308- 1316 (1965)

Ver schueren, K, Handbook of Environnmental Data on O ganic
Chem cal s, Second Edition, Van Nostrand Rei nhol d,
New York, (1983)

Water Quality Characteristics of Hazardous Material s,
Vol . 1-4 (1979)

Hiuel s AG unpublished study (No. 10) of
Mar. 11, 1992

BASF AG Dept. of Toxicol ogy, unpublished study
(88/218) Mar. 30, 1989

BASF AG Ecol ogy Laboratory; unpublished study,
(0290/ 88)

Randall, T.L., Knopp, P.V., JWPCF 52(8), 2117-2130, (1980)

Bringmann, G, Kuehn, R, Gesundheits-Ingenieur, 80(4),
115- 120, (1959)

BASF AG Ecol ogy Laboratory; unpublished study
(rep. O Apr. 13, 1988)

Schafer, EW et al.: Arch. BEnviron. Contam Toxicol. 12,
355- 382 (1983)

Kraner,V.C et al., J. Inv. Pathol.42, 285 287, (1983)

FDA, PB 266282, Evaluation of the Health Aspects of Formc
Acid and (...) as Food Ingredients, Washington DC (1976)

Patty Ind. Hyg. Toxicol. 3rd Ed., 4903 (1981)

Form c Acid Revised U S. EPA HPV Docunent 3/2003

Page 78 of 86



Dat e:  09- NOv- 2000

6. References Substance ID. 64-18-6

(52)

(53)

(54)
(55)
(56)

(57)

(58)
(59)

(60)

(61)

(62)

(63)

(64)

(65)

(66)

(67)

(68)

(69)

(70)

Sax, S. 695 (1979)

Huel s AG unpublished study (No. 0359) of
Feb. 5 1985

RTECS, UWpdate 9001: Gg. Tr. Prof. Zabol. 23 (12), 49 (1979)
Bayer AG unpublished study, Apr. 21, 1978
Mal orny, G: Z FErnaehrungsw ss. 9, 332-339 (1969)

Patty's Industrial Hygi ene and Toxicol ogy, 4th edition,
3528, 1994

Cettingen WF. von: Arch. Ind. Health 20, 517 (1959)
WHO Food Additives Series, N'. 5, Genf (1974)

Patty's Industrial Hygi ene and Toxi col ogy, 4th edition,
3526, 1994

BASF AG Dept. of Toxicol ogy, unpublished study
(78/651), Aug. 21, 1980

BASF AG Dept. of Toxicol ogy, unpublished study
(78/651), Dec. 3, 1979

BASF AG Dept. of Toxicol ogy, unpublished study
(79/422) Jan. 10, 1980

BASF AG Dept. of Toxicol ogy, unpublished study
(79/423) Dec. 23, 1981

BASF AG Dept. of Toxicol ogy, unpublished study
(791 424) Cct. 26, 1981

TSCATS, OTS 84003A, Doc.|.D 878212113 8D, Shell Gl Co.,
(1982)

Hoechst Akti engesel | schaft, departnent toxicol ogy,
unpubl i shed data, 12 Nov. 1981

RTECS, Update 9001: Igiena 11, 507 (1962)

Patty's Industrial Hygi ene and Toxicol ogy, 4th edition,
3525, 1994

Docunent ation of the Threshold Limt Values and Bi ol ogi cal
Exposure Indices, Fifth Edition 1986

Form c Acid Revised U S. EPA HPV Docunent 3/2003

Page 79 of

86



Dat e:  09- NOv- 2000

6. References Substance I D 64-18-6
(71) Patty, F.A (Ed.), Ind. Hyg. Toxicol., Vol.Ill, 1772, (1962)
(72) Plunkett, ER (Ed.): Handbook of Ind. Toxicol., (1976)

(73)
(74)
(75)
(76)
(77)

(78)

(79)

(80)

(81)

(82)

(83)

(84)

(85)

(86)

(87)

(88)
(89)

(90)

von Cettingen, WF.: Arch. Ind. Health 20, 517-531 (1959)
RTECS, Update 9001: Union Carhbide Data Sheet 8, 5 (1968)

Gef ahr st of f ver or dnung, Dt sch. Bundesver|. Bonn, (1986)

HSDB, Search of Feb. 26, 1991

Plunkett, E R Ed.: Handbook of Ind. Toxicol., 191-192 (1976)

Savolainen, H and Zitting, A: Acta Pharnacol. Toxicol.
47, 239- 240 (1980)

Zitting, A and Savolainen, H: Res. Commun. Chem Pathol .
Pharmacol . 27, 157-162 (1980)

Leach, C L. et al.: The Toxicol ogist 9 (No.1), 144 (1989),
abstract no. 575

NTP Technical Report No. 19, Formic Acid, N HPublication
92-3342 (July 1992) Mre Details published in Zeiger et al.
Environ Ml ec Mitagen. Vol 19 Suppl enent 21 2-141 (1992)
Sol mann, T.: J. Pharmacol. Exp. Ther. 16, 463 474 (1921)
Frei, J.V. and Stephens, P.: Br. J. Cancer 22, 83 92 (1968)

Sloop F.V. and Baker, F.T.: Abstr. Ann. Meet. Am Soc.
Mcrobiol. 82, Abstr. H 69, (1982)

Bayer AG unpublished study, report no.
17969, Apr. 25, 1989

NTP, Chemical Status Report, (Jan. 10, 1990)

Kleindienst, T.E et al.: Environ. Sci. Technol. 19, 620 627
(1985)

Mrita, T. et al.: Mit. Res. 240, 195-202 (1990)
Dermerec, M et al.: Am Nat. 85, 119 136 (1951)

NTP, Review of Qurrent DHHS, DCE and EPA Research Rel ated
to Toxicology and Fiscal Year Annual P an, (1987)

Form c Acid Revised U S. EPA HPV Docunent 3/2003

Page 80 of 86



Dat e:  09- NOv- 2000

6. References Substance ID. 64-18-6

(91)
(92)
(93)

(94)

(95)

(96)
(97)
(98)

(99)

(100)

(101)

(102)

(103)

(104)

(105)

(106)

(107)

(108)

(109)

Basler A et al.: Arch. Toxicol. 58, 10-13 (1985)
Sipi, P. et al.: Mitation Research 279, 75-82 (1992)
von der Hude, W et al.: Mit. Res. 203, 81-94 (1988)

Stumm Teget hof f, B.F. A : Naturwi ssenschaften 24, 646- 647
(1964)

Stumm Teget hof f, B.F. A : Theor. Appl. Genetics 39, 330-334
(1969)

Dorman, D.C et al.: Teratol ogy 52, 30-40 (1995)
Andrews, J.E et al.: Toxic. in MVitro 7 (6), 757-762 (1993)
Andrews, J.E et al.: Teratol ogy 51, 243 251 (1995)

Ebron-McCoy, MT. et al.: Teratol ogy 49, 393 (1994),
abstract No. P32

Stednan, D.B. and Wl sch, F.: Tox. Lett. 45, 111-117 (1989)

Andrews, J.E et al., Teratol ogy, 51, 156-202, Abstr. 3
(1995)

Brown-Wodman, P.D.C et al., Teratol ogy, 52, 233 243,
(1995)

Del Terzo, S. et al.: Pharnmaceutical Research, Vol. 6, No.
1, 85-90 (1989)

Wiss, U et al.: Scand. J. Wrk Environ. Health 16, 208 214
(1990)

Neyneyer, V.R and Tephly, T.R: Life Sciences 54 (22),
395- 399 (1994)

Eells, J.T. et al., Toxicol. Appl. Pharmacol., 140, 58 69
(1996)

Qurvall, M et al.: Cell Biology and Toxicology 1 (1),
173- 193 (1984)

Hlls, PR and Berry, RJ.: Nature 215, 309 (1967)

Verstraete, AG et al.: Am J. Ererg. Med. 7 (Iss.3),
286- 290 (1989)

Form c Acid Revised U S. EPA HPV Docunent 3/2003

Page 81 of 86



Dat e:  09- NOv- 2000

6. References Substance ID. 64-18-6

(110)
(111)

(112)

(113)

(114)

(115)

(116)

(117)

(118)

(119)

(120)

(121)

(122)

(123)

(124)

(125)

(126)

Derickx, P.J.: Toxic. in Vitro Vol.3, No.3, 189-193 (1989)
Liesivuori, J. et al.: Arch. Toxicol. 66, 522-524 (1992)

Liesivuori, J. et al.: Toxicol. Lett., Suppl., p. 92
(1992), abstract No. @/ 6

Liesivuori, J. et al.: Br. J. exp. Path. 68, 853-861 (1987)

Billings, RE and Tephly, T.R: Biochem Pharmacol. 28,
2985- 2991 (1979)

Liesivuori, J. and Savolainen, H: Am Ind. Hyg. Assoc. J.
48, 32-34, (1987)

Li esivuori, J. and Savol ainen, H: Acta Pharmacol. Toxicol.
58, 161-162 (1986)

Liesivuori, J. and Savol ainen, H: Toxicol. Lett. 31
(Suppl .), 232 (1986)

Keefer, L.K et al.: Drug Metabol. D spos. 15, 300-304
(1987)

Boeniger, MF.: Am Ind. Hyg. Assoc. J. 48 (11), 900 908
(1987)

E kmann, T.: Zentralb. Bakteriol. Mkrobiol. Hyg. B Umelt
Hyg. Vol . 4-5, 473 (1988)

Li esivuori, J. and Savolainen, H: K in. Wchenschr. 65,
860- 865 (1987)

Bolon, B. et al.: Toxicol. Pathol. 21 (5), 465-479 (1993)

Dornman, DC et al.: Toxicol. Appl. Pharmacol. 122, 265-272
(1993)

Qil evich, S. and Rosenberg, N L., Poisons and Toxins, cited
in Quide to Ainical Neurology (Mhr, J.P. and Gautier,
J.C, eds.), Churchill Livingstone, New York, 841-850, 1996

Dam an, P. and Raabe, Q G, Toxicol. Appl. Pharmacol ., 139,
22-32, 1996

CGordon, V.C et al.: Com Esp. Det., Vol. 25, p. 11-27
(1994)

Form c Acid Revised U S. EPA HPV Docunent 3/2003

Page 82 of 86



Dat e:  09- NOv- 2000

6. References Substance ID. 64-18-6

(127)
(128)
(129)
(130)
(131)

(132)

(133)

(134)

(135)

(136)

(137)
(138)
(139)
(140)
(141)
(142)

(143)

(144)

(145)

(146)

Qy, RH and Potts, R: Am J. Ind. Med. 23, 711-719 (1993)
Sekizawa, J. et al.: J. Toxicol. Sci. 19, 25-35 (1994)
Dorman D.C. et al.: Teratol ogy society abstracts P26, 183
Malcolm AR et al.: Carcinogenesis, Vol. 8, 305 (1985)

Li esivuori J.: Ann.Cccup. Hyg. 30, 329-333, (1986)

Fahy, J.P. and B kins, HB.: unpubl. data

cit. in: Doc. of the treshold Iimt values ... 5th E.,

G ncinanati, Chio, (1986)

Jefferys, DB. and Wserman, H M: Postgraduate Medical J.
56, 761-763 (1980)

Rajan, N et al.: Postgraduate Medical J. 61, 35-36 (1985)

Nai k, RB. et al.: Postgraduate Medical J. 56, 451-456
(1980)

Malizia, E et al.: Acta Pharmacol. Toxicol. Suppl. 41,
342- 347 (1977)

Jaques, S.: Nursing Tines 78, 1312-1315 (1982)
Sigurdsson, J. et al.: Burns 9, 358-361 (1982)

Sudarsky, R D.: Arch. Ophthal. 74, 805 806 (1965)

P. Senstein, association des anatonistes, 712-720, 1972
Sakurai, H et al., J. Cccup. Health, 38, 133-147, 1996
Barratt, MD.: Toxicol. Lett. 75, 169-176 (1995)

Meschlin, S.: Kinik und Therapi e der Vergiftungen,
G Thieme Verlag, Stuttgart, New York, (1980)

N C8H RTECS, Cctober 1987

Wrth, W et al.: Toxikologie, GThiene Verlag Stuttg., New
York, (1981)

Lundberg, P. (Hsg.): Scientific basis for Swedi sh
occupational standards 32, 137-141 (1988)

Form c Acid Revised U S. EPA HPV Docunent 3/2003

Page 83 of 86



Dat e: 09- NOv- 2000

6. References Substance ID. 64-18-6

(147)

(148)

(149)

(150)

(151)

(152)
(153)

(154)

(155)

(156)

(157)

(158)

(159)

(160)

(161)

(162)

(163)

(164)

Schober, P.H et al.: Wener Kin. Wchenschr. 101, 318-322
(1989)

Koch, HP. et al.: Meth. Find. Exp. din. Pharnmacol. 15
(3),141-152 (1993)

Koch, HP.: Pharmazie 47 (7), 531-537 (1992)

Stegink, L.D. et al.: J. Toxicol. Environ. Health 7,
281- 290( 1981)

Baunann, K and Angerer, J.: Int. Arch. Qccup. Environ.
Heal th 42, 241-249 (1979)

Intern. Journal of toxicol ogy, 16, 221-234, 1997
BUA- Stof fbericht N. 81 (August 1991)

U | mann¢s Encycl opedi a of Industrial Chenistry Vol. Al2,
Verl ag Chenie, Vi nhei m(Germany) 1989

Patty's Industrial Hygi ene and Toxi col ogy, 4th edition,
3527- 3532, 1994

Gesondhei t sraad, Health Council Committee updating of CELs,
Draft Febr, 1999

Nair, B. and A Andersen, Intern. Journ. of Toxicol ogy, 16:
221- 234, 1997

Kietzmann, M et al.: Naunyn- Schm edebergs Arch. 349, R108
(1994), abstract N. 429

Schober, P.,H, et al.; Wener Kin. Vgchr. 101, 318 322,
(1989)

Lundberg, P. (publ.), Scientific basis for Swedi sh
occupational standards 32, 137-141, (1988)

Liesivuori, J.; Ann. Cccup. Hyg. 30, 329 333, (1986)

Liesivuori, J., Savolainen, H; Am Ind. Hyg. Assoc. J. 48,
32-34, (1987)

Fahy, J., Q, Hkins, H, B.; unpubl. data cit. in: ACGH
Doc. threshold limt values, 5th ed., Qncinnati, (1986)

Jeffery, D,B., Wsenan, H, M; Postgrad. Med. J. 56,
761- 763, (1980)

Form c Acid Revised U S. EPA HPV Docunent 3/2003

Page 84 of

86



Dat e:  09- NOv- 2000

6. References Substance ID. 64-18-6

(165)
(166)

(167)

(168)

(169)
(170)
(171)

(172)

(173)

(174)

(175)

(176)

(177)

(178)

(179)

(180)

(181)

(182)

(183)

Rajan, N, et al.; Postgrad. Med. J. 56, 761-763, (1980)
Naik, R, B, et al.; Postgrad. Med. J. 56, 451-456, (1980)

Malizia, E, et al.; Acta Pharmacol. Toxicol. $41, 342-347,
(1977)

Verstraete, A, et al.; Am J. Emergency Med. 7, 286-290,
(1989)

Jaques, S.; Nursing Tines 78, 1312-1315, (1982)
Sigurdsson, J., et al.; Burns 9, 358 361, (1982)
Sudarsky, R, D.; Arch. (phthal. 74, 805 806, (1965)

Liesivuori, J., Laitinen, J., Savolainen, H; Arch Toxicol.
66, 522-524, (1992)

Heinzov, B., Hlrott, T.; zZbl. Hyg. Umeltmed. 192, 455-461,
(1992)

Qant, W, M; Toxicology of the eye, 3.ed., Thomas Publ .,
Springfield, 447, (1986)

BASF AG Conpany Medical Departrmnent, unpublished
conmuni cati on, (1994)

Liesivuori, J., et al; Arch. Toxicol. 66, 522-524, (1992)

Franzblau, A, et al; Appl. Cccup. Environ. hyg. 7, 467-471,
(1992)

Franzblau, A, et al; Appl. Cccup. Environ. Hyg. 8, 883-888,
(1993)

Schmd, K, et al; Zbl. Hyg. Umeltned. 196, 139-152, (1994)

d A essandro, A, et al; Environ. Health Pers. 102, 178-181,
(1994)

Chan, T., C, et al; Ann. Ererg. M. 26, 383-386, (1995)

Gsterloh, J., D, et al; J. Cccup. Environ. Med. 38,
571- 576, (1996)

Yelon, J., A, et al; J. Burn Care Rehab. 17, 241-242,
(1996)

Form c Acid Revised U S. EPA HPV Docunent 3/2003

Page 85 of 86



Dat e:  09- NOv- 2000
6. References Substance ID. 64-18-6

(184) Repetto M, R, Repetto M, din. Toxicol. 37, 1-8 (1999)

(185) Chan T. C, et al., Ann. Energ. Med. 26, 383-386 (1995)

Form c Acid Revised U S. EPA HPV Docunent 3/2003 Page 86 of 86



Existing Chemical
CAS No.

EINECS Name

EC No.

TSCA Name
Molecular Formula

Producer related part
Company
Creation date

Substance related part
Company
Creation date

Status
Memo

Printing date
Revision date
Date of last update

Number of pages

IUCLID

Data Set

ID: 107-31-3

107-31-3

methyl formate
203-481-7

Formic acid, methyl ester
C2H402

Celanese Ltd
12.12.2000

Celanese Ltd
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03.03.2003
02.03.2003
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Flags (profile)
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1. General Information

ld 107-31-3
Date 03.03.2003

1.0.1 APPLICANT AND COMPANY INFORMATION

Type
Name
Contact person
Date
Street
Town
Country
Phone
Telefax
Telex
Cedex
Email
Homepage

25.05.2001

Type
Name
Contact person
Date
Street
Town
Country
Phone
Telefax
Telex
Cedex
Email
Homepage

20.12.2001

Type
Name
Contact person
Date
Street
Town
Country
Phone
Telefax
Telex
Cedex
Email
Homepage

20.12.2001

Type

Name

Contact person
Date

Street

lead organisation
American Chemistry Council, Formates Panel

1300 Wilson Boulevard
22209 Arlington, VA
United States

cooperating company
Celanese Ltd

cooperating company
Bayer Corporation

cooperating company
BASF Corporation
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1. General Information

ld 107-31-3
Date 03.03.2003

Town
Country
Phone
Telefax
Telex
Cedex
Email
Homepage

20.12.2001

Type
Name
Contact person
Date
Street
Town
Country
Phone
Telefax
Telex
Cedex
Email
Homepage

20.12.2001

Type
Name
Contact person
Date
Street
Town
Country
Phone
Telefax
Telex
Cedex
Email
Homepage

20.12.2001

1.2

Ameisensaeuremethylester

30.01.2001

Formic Acid Methyl ester

30.01.2001

cooperating company
GEO Specialty Chemicals

cooperating company
Hercules Inc

SYNONYMS AND TRADENAMES

Formic acid, methyl ester (6Cl, 8Cl, 9ClI)

30.01.2001
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1. General Information

ld 107-31-3
Date 03.03.2003

Methanoic acid methyl ester
30.01.2001

Methyl formate

30.01.2001

Methyl methanoate
30.01.2001

Methylformiat

30.01.2001

R 611

30.01.2001

4132




2. Physico-Chemical Data Id 107-31-3
Date 03.03.2003

2.1 MELTING POINT

Value : ca.-100 °C

Remark : Handbook value

Reliability : (2) valid with restrictions

19.11.2001 (33)
Value . =-1004 °C

Reliability . (2) valid with restrictions

18.11.2001 (14)

2.2 BOILING POINT

Value : =315 °C at760

Remark : Handbook value

Reliability : (2) valid with restrictions

18.11.2001 (33)
Value : =323 °C at760

Reliability . (2) valid with restrictions

18.11.2001 (15)

2.3 DENSITY

Type . relative density

Value : =.987 atl5°C

Remark :  Handbook value

Reliability . (2) valid with restrictions

18.11.2001 (33)
Type . density

Value . =.968 g/cm3at 20 °C

Reliability . (2) valid with restrictions

18.11.2001 14)

2.4 VAPOUR PRESSURE

Value . =644 hPaat 20 °C

Reliability : (2) valid with restrictions

18.11.2001 (14)
Value . =780 at25°C
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2. Physico-Chemical Data

ld 107-31-3
Date 03.03.2003

Remark
Reliability
19.11.2001

2.5

Partition coefficient
Log pow

pH value

Method

Year
GLP
Test substance

Reliability
19.11.2001

Partition coefficient
Log pow
pH value

Remark
Reliability
19.11.2001

Partition coefficient
Log pow

pH value

Method

Year

GLP

Test substance

23.05.2001

Given as 585.7 mm Hg, converted to hPa
(2) valid with restrictions
(19)

PARTITION COEFFICIENT

=-21 at25°C
OECD Guide-line 107 "Partition Coefficient (n-octanol/water), Flask-
shaking Method"

1988
no data

(2) valid with restrictions
(8) (14)

=.03 at °C

Literature value
(2) valid with restrictions
(23)

=-17 at °C

other (calculated)

(20)

2.6.1 SOLUBILITY IN DIFFERENT MEDIA

Solubility in

Value

pH value
concentration

Temperature effects

Examine different pol.

pKa
Description
Stable

Reliability
18.11.2001

Solubility in
Value
pH value

=300 g/lat20°C
=4-5
200 g/l at 20 °C

at 25 °C

(2) valid with restrictions
(14)

=30 vol% at °C
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2. Physico-Chemical Data

ld 107-31-3
Date 03.03.2003

concentration : at °C
Temperature effects
Examine different pol.

pKa . at25°C

Description :

Stable

Remark : Handbook value
Reliability : (2) valid with restrictions
18.11.2001

(33)

7132




3. Environmental Fate and Pathways

ld 107-31-3
Date 03.03.2003

3.1.1 PHOTODEGRADATION

Type

Light source

Light spectrum

Relative intensity
INDIRECT PHOTOLYSIS
Sensitizer

Conc. of sensitizer
Rate constant
Degradation

Remark

Result
Reliability

20.12.2001

3.1.2 STABILITY IN WATER

Type

t1/2 pH4

t1/2 pH7

t1/2 pH9

Deg. product
Method

Year

GLP

Test substance

Method

Remark

air

nm
based on intensity of sunlight

OH

1500000 molecule/cm3

= cm3(molecule*sec)
% after

ca. 50 % after 71 day

Based on 12-hour day
Rate Constant: 0.227 (+/-0.034)*10-12 cm”3/molecule*sec
at 296 K
(2) valid with restrictions
Calculated by an acceptable method.
(21)

abiotic

at °C
=67.3 hour(s) at 20.2 °C
=40 minute(s) at 20.2 °C

other (calculated)

Half life calculated from the k(b) published by Humphreys and Hammett
(1955). This value was determined using a stirred-flow reactor at a methyl
formate concentration of 0.01 to 0.06 mole/L in water. The k(b) was
determined at 10, 20 and 30 deg C and at two concentrations at 20 deg C.
Enthalpy and entropy of activation were determined for methyl formate and
compared to that for methyl acetate.

The half -lives were calculated from the relationship:

T(1/2) = 0.693/k(b) [OH]
The issue of the relevance of laboratory measurements of hydrolysis rates
to hydrolysis under environmental conditions has been discussed by Mabry
and Mill (Critical Review of Hydrolysis of Organic Compounds in Water
Under Environmental Conditions. J Phys. Chem. Ref. Data 7: 383-415,
1978). These authors deal with the issue of relevance by giving citations
that show where rates of hydrolysis have been measure under laboratory
conditions in pure water and in natural waters, there is a high degree of
correlation. Likewise they demonstrate that laboratory measurements of
rates using millimolar concentrations of chemicals are applicable to
environmental situations where the concentrations may be several orders
8/32




3. Environmental Fate and Pathways Id 107-31-3
Date 03.03.2003

environmental situations where the concentrations may be several orders
of magnitude lower. They note that it is "axiomatic that rate processes
found to be simple at high concentrations remain so at low concentrations".

This discussion and the specific inclusion of methyl formate in the Mabry
and Mill review paper provides credibility that the laboratory measurements
can be relied upon to estimate hydrolysis rates in the environment.

Result :  Results:

The Hammett determinations gave the following k(b) values:

Temp. Conc k(b) (L/mole-sec)
10.04 0.01 15.1

20.15 0.01 28.6

20.08 0.06 27.9

29.97 0.01 50.9

Temp indeg C

Concentration in M

From these the Enthalpy of Activation was determined to be 9.81 kcal and
the Entropy of Activation was determined to be -18.41 cal/deg and k(b) was
determined to be 38.4 L/mole-sec, all at 25 deg C.

Hammett also determined these parameters for ethyl formate and found

the k(b) for that material to be 2.82 L/mole-sec at 25 deg C. He further
compared the hydrolysis reaction rates of methyl acetate to that of methyl
formate and found that the difference was accounted for mainly by
differences in Enthalpy of Activation. He proceeded to discourse about
charge separations and the effect of ionic bonding to the solvent on entropy
of activation. This thorough analysis lends credibility to the accuracy of the
k(b) determination. Furthermore, Hammett shows that the contribution to
hydrolysis from the reaction of esters with water is so slow that it can be
ignored relative to the reaction with hydroxyl radical at environmentally
important pH values.

To keep as close to the original data as possible, the half-lives at pH 7.0
and pH 8.0 were calculated with the data derives from the 0.01 M
determination at 20.15 deg C.

Using an [OH] of 1e-7 at pH 7 the half live is projected to be 67.3 hours
(2.8 days) at pH 7 and 6.7 hours at pH 8.0 where the concentration of [OH]
is tenfold higher.

Test substance . Methyl Formate

Reliability : (2) valid with restrictions

26.02.2003 (24)
Type . abiotic

t1/2 pH4 : at °C

t1/2 pH7 : 52 hour(s) at 25 °C

t1/2 pH9 .5 hour(s) at 25 °C
Method . Calculated from experimental Kb
Remark . These are calculated t1/2 values using a value for Kb found

in the literature. The pH 4 t1/2 was not calculated because
there is also a mechanism for acid based hydrolysis and the
vale derived for the base hydrolysis rate constant may give
an unreliable estimate.
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3. Environmental Fate and Pathways d 107-31-3

Date 03.03.2003

Result
Reliability

18.02.2003

Type

t1/2 pH4

t1/2 pH7

t1/2 pH9

t1/2 pH 8

Deg. product
Method

Year

GLP

Test substance

Remark

Reliability
18.02.2003

an unreliable estimate.

Experimental Kb = 36.6 L/mol-sec

(2) valid with restrictions

Calculated from experimental data by an acceptable method.

abiotic
at °C

=5.1 day(s) at 25 °C
at °C

=12.3 hour(s) at 25 °C

other (calculated)
2001

no

no data

These vlaues are directly from from the HYDROWIN 1.67
program and are based on the Kb calculated by HYDROWIN
(2) valid with restrictions

3.3.1 TRANSPORT BETWEEN ENVIRONMENTAL COMPARTMENTS

3.3.2 DISTRIBUTION

Media
Method
Year
Method

Remark

Result

air - biota - sediment(s) - soil - water
Calculation according Mackay, Level IlI
2001

EPIWIN level Ill model with measured VP, Herry's Law
constant and Kow
Values for half-lives of air, water and soil were adjusted
from the defaults based on available data. The experimental
Ko/w and vapor pressure was also used in the calculation.
Chem Name : Methyl Formate
Molecular Wt: 60.05
Henry's LC : 0.000223 atm-m3/mole (Henry database)
Vapor Press : 586 mm Hg (user-entered)
Log Kow :-0.21 (user-entered)
Soil Koc : 0.253 (calc by model)

Concentration Half-Life Emissions
(%) (hr) (kgfhr)
Air 35.9 1180 1000
Water 36.9 120 1000
Soil 27.1 120 1000
Sediment 0.0618 1440 0

10/ 32
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3. Environmental Fate and Pathways

ld 107-31-3
Date 03.03.2003

Reliability
19.11.2001

3.5 BIODEGRADATION

Type
Inoculum
Concentration

Contact time
Degradation

Result

Kinetic of testsubst.

Control substance
Kinetic

Deg. product
Method

Fugacity Reaction Advection Reaction Advection
(atm)  (kg/hr)  (kg/hr) (percent) (percent)
Air 557e-010 80.7 1.37e+003 2.69 45.6

Water 2.61e-009 812 141 271 4.68

Soil 6.93e-008 598 0 19.9 0

Sed 2.17e-009 0.113 0.0047 0.0038 0.00016

Persistence Time: 127 hr
Reaction Time: 256 hr
Advection Time: 252 hr
Percent Reacted: 49.7
Percent Advected: 50.3

Half-Lives (hr), (based upon user-entry):

Air: 1176
Water: 120
Soil: 120

Sediment: 1440

Advection Times (hr):
Air: 100
Water: 1000
Sediment: 5e+0
(2) valid with restrictions

Aerobic
activated sludge, non-adapted
51.7 mg/l related to Test substance
20 mg/l related to DOC (Dissolved Organic Carbon)
28 day(s)
=90 - 100 () % after 28 day(s)
readily biodegradable
7 day(s)=77 %
14 day(s) =91 %
21 day(s)=93 %
28 day(s) =93 %
%
Aniline
14 day(s) =72 %
28 day(s)=91 %

11732
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3. Environmental Fate and Pathways

ld 107-31-3
Date 03.03.2003

Year
GLP
Test substance

Method

Result

Test substance
Conclusion
Reliability
09.07.2001

Type
Inoculum
Contact time
Degradation
Result

Conclusion
Reliability
18.11.2001

1997
yes

The protocol was the same as the current ISO 14593 [Water
quality -- Evaluation of ultimate aerobic biodegradability

of organic compounds in agqueous medium -- Method by analysis
of inorganic carbon in sealed vessels (CO2 headspace test)]
but was conducted prior to the ISO protocol being accepted
as an international standard. The procedure was also in
accord with the current EPA guideline OPPTS 835.3120
(Sealed-Vessel CO2 Production Test).

Although the data fulfilled all OECD criteria for ready
biodegradation of the material, the initial report only

classified the material, "biologically degradable". This

was because at the time the report was written the official
method was still in the design phase. Since it is now an
international standard, the classification can now be
evaluated as "Readily Biodegradable" based on the data
presented for both the CO2 evolution and the removal of DOC.
Methyl formate, purity 97.3%

The test material is readily biodegradable

(1) valid without restriction

aerobic
activated sludge

>90 () % after 7 day(s)

The material is biodegradable
(4) not assignable

12/32
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4. Ecotoxicity

ld 107-31-3
Date 03.03.2003

4.1

Type

Species
Exposure period
Unit

LC50

Limit test
Analytical monitoring
Method

Year

GLP

Test substance

Method

Result

Test substance
Reliability
01.03.2003

Type

Species
Exposure period
Unit

LC50

Limit test
Analytical monitoring
Method

Year

GLP

Test substance

Method
Result

Test substance
Reliability
01.03.2003

Type

Species
Exposure period
Unit

NOEC

LCO

LC50

LC100

Limit test
Analytical monitoring
Method

Year

ACUTE/PROLONGED TOXICITY TO FISH

flow through

Lepomis macrochirus (Fish, fresh water)
96 hour(s)

mg/|

=15400 calculated

yes

no data
other TS: Hydrolysis Product

Analytical values determined by spectrofluorimeter. Water obtained from
Lake Superior. Water chemistry evaluated along

with dissolved oxygen. Five concentrations tested.

Effects were noted almost immediately at the two highest
concentrations. Most of the mortality was noted within 3 hours.
Methanol (Burdick & Jackson)

(1) valid without restriction

flow through

Pimephales promelas (Fish, fresh water)
96 hour(s)

mg/l

=29400 calculated

yes

no data
other TS: Hydrolysis Product

Five concentrations were tested. Water was from Lake Superior. Water
chemistry and dissolved oxygen levels were determined.

Effects were noted at the top two concentrations. Most mortality was
noted within the first 12 hours.

Methanol (Burdick & Jackson)

(1) valid without restriction

static

Leuciscus idus (Fish, fresh water)
96 hour(s)

mg/I

=46 measured/nominal

=46 measured/nominal

ca. 120 measured/nominal

<= 215 measured/nominal

no
other
1989

13/32
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4. Ecotoxicity

ld 107-31-3
Date 03.03.2003

GLP
Test substance

Method

Remark

Result

Source

Based on a range-finding study, concentrations were fixed at
10.0, 21.5, 46.4, 100 and 215 mg/L. Test material was
directly added to reconstituted fresh water (total hardness
2.5 mmol/L, acid capacity 0.8 mmol/L, pH about 8). Fish,
body length 6.3 to 7.5 cm, were added to 10 liter containers
of water in groups of 10 at each concentration plus control
using all-glass aquaria at 21° C. Mortality was determined

at 1, 4, 24, 48, 72, and 96 hours.

The volatility of methyl formate is a concern in this static
study using nominal concentrations of methyl formate. As no
analytical measurements were conducted, the final
concentration of methyl formate may have been much lower due
to volatilization and base-catalyzed hydrolysis. The

24-hour result is considered reliable. The lack of

additional mortality after 48 hours is consistent with
volatilization or hydrolysis. The predicted Henry's Law
constant indicates that volatilization will be relative slow

in comparison to the duration of the test. Hydrolysis,
however, might be a significant means of test material loss.
The half live for hydrolysis calculated from the hydroxyl

ion concentration at pH 7.4 (the nominal pH during the test)
and the Kb of 15.7 L/mol-sec (derived from Hydrowin) is 48
hours. Therefore, significant loss of test material to
hydrolysis is expected during the 96 hours of the test. The
concentration of non-hydrolyzed test material at the end of
the test would be about 25% of the original.

The result is supported by the ECOSAR prediction using the
ester model of a 96-hour LC50 of 132 mg/L. This is of the
same magnitude as the highest concentration of Methyl
formate (500 mg/L) reduced by hydrolysis and evaporation to
the range of 100 mg/L by the end of the 96-hour stud

Mortality was as follows:

Nominal

Conc #fish 2h 4h 24 48 72 96
10.0 10 0 0 0 0 0 0
215 10 0 0 0 0 0 0
46.4 10 0 0 0 0 0 0
100.0 10 0 0 1 3 3 3
215.0 10 0 0 10 10 10 10

Adverse clinical sighs were limited to "tumbling" for the
100 mg/L group at the 24 hour observation and the 215 mg/L
group at the 4 hour observation

Oxygen levels and pH remained within normal ranges
throughout the study. The recorded temperature remained at
21° C at all measurements.

The ca 115 mg/L LC50 was interpolated from these data
BASF AG Ludwigshafen

14732




4. Ecotoxicity

ld 107-31-3
Date 03.03.2003

Test substance
Conclusion

Reliability
18.11.2001

Type

Species

Exposure period

Unit

LC50

Limit test

Analytical monitoring
Method

Year
GLP
Test substance

Method

Remark

Result

Test substance
Reliability

28.02.2003

Methyl formate, purity 97.7%

The 24-hour LC50 for methyl formate in this study is > 100
mg/L.

(2) valid with restrictions

static

Leuciscus idus (Fish, fresh water)
96 hour(s)

mg/I

>100 measured/nominal

no
other: Determination of the effect of water constituents on fish, DIN 38412
part 15

1982

no data

other TS

Dilution water was reconstituted freshwater with a total hardness of 2.5
mmol/L, acid capacity of 0.8 mmol/L, a 4:1 ration of Ca:Mg. A 10:1 ratio of
Na:K, and a pH of about 8.0.

Fish ranging from 6.0 to 7.2 cm were tested, 10 per concentration level at a
loading of 2.8 grams of fish per L. of test water. The test temperature was
20°C and all glass aquaria containing 10 L water were utilized. Fish were
not fed during the test.

Oxygen levels of the test water were measured at 0, 24, 48, 72 and 96
hours and was between 7.8 and 8.9 mg/L for all readings without any trend
toward lower levels with increasing time or concentration.

Without pH adjustment the following pH level at study initiation was
measured 7.5, 7.0, 4.3 and 3.3; at 10, 21.5, 46.4 and 100 mg/L,
respectively. Inthe 100 mg/L test where the pH was adjusted, the initial pH
was 7.2 and the final pH at 96 hours was 7.5.

To assess the effect of the relatively low pH on the golden orfe the highest
test concentration (100 mg/l) was investigated in parallel after adjusting the
pH with NaOH approximately to the pH of the control. After the pH
adjustment, 100 mg/l was tolerated without mortality and

without any symptoms. The low pH is considered responsible for the
mortality at 100 mg/L without pH adjustment.

Under pH unadjusted conditions, 96-hour mortality was 100% at 100 mg/L
and 0% at all other concentrations. No significant in-life signs were
reported.

Under pH-adjusted conditions, mortality was 0% at 100 mg/L and 0% in the
control. No adverse clinical signs were reported.

Formic Acid, Purity 95.3%

(1) valid without restriction

The study was conducted according to an appropriate guideline and used
scientifically defensible methodology.

©)
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4. Ecotoxicity

ld 107-31-3
Date 03.03.2003

4.2 ACUTE TOXICITY TO AQUATIC INVERTEBRATES

Type

Species
Exposure period
Unit

ECO

EC50

EC100

Analytical monitoring

Method

Year

GLP

Test substance

Method

Remark

static

Daphnia magna (Crustacea)
48 hour(s)

mg/|

=500 measured/nominal
>500 measured/nominal
>500 measured/nominal
no

Directive 84/449/EEC, C.2 "Acute toxicity for Daphnia"
1988

no

The study was run in accord with the EU guideline 79/831 EWG
Annex C2, without any concentration analysis. Five daphnids
were exposed per container with four container per
concentration for a total of 20 daphnids per concentration.
Concentrations were 0, 62.5, 125, 250 and 500 mg/L. A 500
mg/L stock was prepared and diluted to produce the dilution
series. THe test was conducted in filtered tap water with a
hardness of 2.7 mmol/L at a pH of 7.7 to 8.3.

The test material was susceptible to volatility and
base-catalyzed hydrolysis and as no analytical measurements
were taken, the actual concentrations during the test are

not known.

Concerning the possible volatility of methyl formate in this
study conducted under static conditions, although methyl
formate has a high vapor pressure, it is hydrophilic and

hence binds to water reducing its rate of volatilization

from aqueous media. The Henry's Law constant for methy!l
formate of 2.23E-4 atm-m3/mole (found in EPIWIN 3.05 Henry's
Law experimental dataset) is in a range where atmospheric
loss during a study will occur but probably would not be

highly significant under normal experimental conditions.

Base catalyzed hydrolysis, however, is expected to be a
significant source of test material conversion to hydrolysis
products. Using the measured Kb at 25° C, and a typical pH
reported during this study of 8.0, the initial concentration

of 500 mg/L would be expected to fall to about 30 mg/L after
24 hours (four half-lives) and to about 2 mg/L by the end of
the 48 hour study. As the temperature was a bit lower than
25°C, the levels may not have fallen as much due to
hydrolysis but it is expected that the vast majority of the
initial methyl formate would be converted to methanol and
formic acid by the end of the 48-hour test period.

AAlthough the concentration of test material and hydrolysis
products cannot be established with certainty, the results
are considered sufficient for characterization of the
toxicity of Methyl formate to invertebrates because under
environmental conditions rapid hydrolysis will also occur
and the initial level was five times the maximum level
recommended for a limit test under current OECD guidance.
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Result

Test substance
Conclusion

Reliability
01.03.2003

Type

Species
Exposure period
Unit

NOEC

ECO

Method

Test substance
Reliability
01.03.2003

Type

Species
Exposure period
Unit

NOEC

ECO

EC50

Analytical monitoring

Method

Year

GLP

Test substance

Method

recommended for a limit test under current OECD guidance.
There was no mortality at any time or concentration
thoughout the test.

Methyl formate, purity 97%

The 48-hour EC50 for this material is greater than 500 mg/L
based on nominal concentrations

(2) valid with restrictions

(11)

semistatic

other aquatic crustacea: Chaetogammarus marinus
96 hour(s)

mg/I

=32 measured/nominal

=320 measured/nominal

exposure time: 24-96 h;

LCO and LC100 based on nominal concentration
organism length=5 mm

glass stoppered conical flasks were used

initial pH of medium =8

medium = sea water

temperature: 15 deg C

salinity: 28 o/oo

renewal every 24 hours

Test in duplicate, 10 animals per vessel

volume = 1000 sea water

no analysis

Concentrations = 1, 10, 32, 100, 320, 560, 1000 mg/L
pH varied from 7.9 at 0 mg/L to 6.9 at 1000 mg/L
Methyl formate, Fluka AG, Purity > 97%

(2) valid with restrictions

flow through

Daphnia magna (Crustacea)
48 hour(s)

mg/I

=120 measured/nominal
=247 measured/nominal
>1050 measured/nominal
yes

yes
other TS: Hydrolysis Product

The study was conducted using a flow-through design at 5nominal
concentrations (60, 120, 250, 500 and 1000 mg/L)test material. Actual
concentrations were measured(duplicate) at the beginning and end of the
96-hour exposureperiod and the means were: 74, 122, 247, 447 and
1070mg/L.Dilution water was blended well water/RO water with ahardness
of 178 mg/L, alkalinity of 210 mg/L, and a pH of 7.8. Twenty first-instar
daphnids per concentration wereexposed (four replicate chambers of five
daphnids at eachconcentration plus control) using a flow rate of 6.1
volumereplacements per day for the 1-liter test chamberscontaining five
daphnids each. Daphnids were observed dailyfor mortality and compound
related sub-lethal effects.Temperature, oxygen levels, pH and test

171/ 32
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ld 107-31-3
Date 03.03.2003

4.3

Result

Test substance
Conclusion

Reliability
01.03.2003

Type

Species
Exposure period
Unit

EC50

Method

Year

GLP

Test substance

Method

Remark

Test substance
Reliability
01.03.2003

Species
Endpoint
Exposure period
Unit

NOEC

LOEC

EC10

Method

Year

GLP

related sub-lethal effects.Temperature, oxygen levels, pH and test
materialconcentrations were measured at 0 and 48 hours.

The mortality and extent of sublethal effects are shown in

the table.

MORTALITY
Nom. Meas 24 hr 48 hr Other
Conc Conc Effects
0 0 1 1 none
60 74 1 1 none
120 122 0 0 none
250 247 0 0 very few
599 447 1 1 few
1000 1070 1 1 many

Sodium formate, described as white granules, received fromHoechst
Celanese Corporation coded C-01261. Purity notspecified.

Under these conditions, the EC50 for daphnids was greaterthan 1070
mg/L, the NOEC was 122 mg/L.

(1) valid without restriction

static

Daphnia magna (Crustacea)
48 hour(s)

mg/I

> 10000 calculated

other: DIN 38412

other TS: Hydrolysis Product

@

The protocol followed IN 38412. Concentrations tested were from 0 to 0000

ppm.
Immobilization was the endpoint evaluated. Water chemistry was

determined.

For similar study see Calleja, M.C., G. Persoone, and P.Geadi, (1994),
Comparative acute toxicity of the first 50 multicentre evaluations of in vitro
cytotoxicity chemicals to aquatic non-vertebrates. Arch. Environ. Contam
Toxicol. 26, 69 - 78 The L(E)C50 for methanol in Daphnia Magna was
reported as 668,000 umol/L).

Methanol

(1) valid without restriction

TOXICITY TO AQUATIC PLANTS E.G. ALGAE

Phaeodactylum tricornutum (Algae)

growth rate

840 hour(s)

mg/I

> 100 calculated

> 100 calculated

=600 calculated

OECD Guide-line 201 "Algae, Growth Inhibition Test"

18/ 32
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Date 03.03.2003

Test substance

Test substance
Reliability
01.03.2003

Species
Endpoint
Exposure period
Unit

EC50

EC20

Method

Year

GLP

Test substance

Remark
Source
Reliability
24.05.2001

Species
Endpoint
Exposure period
Unit

NOEC

EC10

EC50

Limit test

Analytical monitoring

Method

Remark

other TS: Hydrolysis Product

Methanol
(1) valid without restriction
(30)

Scenedesmus subspicatus (Algae)

96 hour(s)

mg/I

=190 calculated

=90 calculated

other: Scenedesmus-Zellvermehrungs Hemmtest, DIN 38412 Teil 9,

EC90(72h) >500 mg/I.
BASF AG Ludwigshafen
(2) valid with restrictions
(13)

Selenastrum capricornutum (Algae)
growth rate

96 hour(s)

mg/I

=125 measured/nominal

=99 calculated

=790 calculated

yes

Two preliminary toxicity tests were conducted to setconcentration levels for
the definitive test. In the first96-hour preliminary test, test concentrations of
1, 10 or100 mg/L produced growth inhibitions of 0, 18 or 50%,respectively.
The second preliminary test was started as adefinitive test with triplicate
cultures at concentrationsof 20, 40, 80, 160 or 320 mg/L. Algal cells counts
in thisstudy wer 110, 110, 110, 110 or 86 % of the controlpopulation. Thus
it was determined that there was aninsufficient inhibitory response to define
the IC50 and afinal definitive test was set up. Algal media was
inoculatedwith 1 million cells of test organism into triplicate 250 mliflasks,
closed with a foam plug, containing 100 ml algalgrowth media. Dilutions of
test material in growth mediawere prepared from a 1000 mg/L stock of test
material ingrowth media. Flasks were incubated and agitated (100 rpm)in
random positions for 96 hours under 4300 Lux lighting at24 degrees C. Cell
counts were conducted daily for each testreplicate using a hemacytometer
and compound microscope.Concentration of test material in the media was
determinedat the beginning and end of the incubation period and
meanconcentrations reported. Cell counts for each replicate andcontrols
were subjected to analysis of variance (ANOVA)followed by Dunnett's test
accepting p< 0.05 as significant.IC50 values were calculated from a
regression plot. Tworegression plots were constructed using either the
mean cellcount or the log of the cell count. The regression equationgiving
the best fit was used to determine the IC50.

Supported by a 1984 Huels study reported in IUCLID 2000, in which the
EC50 for Scenedesmus subspicatus was reported to be greater than or
equal to 1000 mgl/L.
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Result

Test substance
Conclusion
Reliability
02.03.2003
Species
Endpoint
Exposure period

Unit

Method

Measured concentrations were very close to nominal
concentrations, the concentration at termination was similar
to the starting concentration and no loss of test material

was apparent. Concentrations above 250 mg/L were inhibitory
and the data are shown in the table.

pH varied from 6.9 to 7.4 at initiation and 7.8 to 8.1 at 96-hours. It was not
concentration dependent.

Mean cells counts were as follows:

Nomin Meas TIME (hours)

Conc Conc 24 48 72 96
O(mg/L) <5 29 12 45 140
63 58.3 20 8.2 40 140
125 121 1.1* 83* 30* 110
250 243 1.3* 6.8 28* 93*
500 498 0.78* 4.6* 27 88*
1000 1001 0.93* 3.5+ 8* 61*

Counts are in units of 10,000 cells/ml
* Denotes significant inhibition at p<0.0

A quadratic equation was developed using percent difference

in cell count from control versus In concentration. From

this equation, the EC50 was calculated to be 790 mg/L and

the EC10 as 99 mg/L (based on nominal concentrations). The

NOEC is considered to be 125 mg/L.

Sodium formate, described as white granules, received from Hoechst
Celanese Corporation coded C-01261. Purity not specified.

Under these conditions, the 96-hour EC50 for algal growthwas 790 mg/L
and the NOEC was estimated to be 125 mg/L. TheEC10 was calculated to
be 99 mg/L from thje regressionequation.

(1) valid without restriction

@)

Selenastrum capricornutum (Algae)
growth rate

96

mg/l

Two preliminary toxicity tests were conducted to setconcentration levels for
the definitive test. In the first96-hour preliminary test, test concentrations of
1, 10 or100 mg/L produced growth inhibitions of 0, 18 or 50%,respectively.
The second preliminary test was started as adefinitive test with triplicate
cultures at concentrationsof 20, 40, 80, 160 or 320 mg/L. Algal cells counts
in thisstudy wer 110, 110, 110, 110 or 86 % of the controlpopulation. Thus
it was determined that there was aninsufficient inhibitory response to define
the IC50 and afinal definitive test was set up. Algal media was
inoculatedwith 1 million cells of test organism into triplicate 250 mliflasks,
closed with a foam plug, containing 100 ml algalgrowth media. Dilutions of
test material in growth mediawere prepared from a 1000 mg/L stock of test
material ingrowth media. Flasks were incubated and agitated (100 rpm)in
random positions for 96 hours under 4300 Lux lighting at24 degrees C. Cell
counts were conducted daily for each testreplicate using a hemacytometer
and compound microscope.Concentration of test material in the media was
determinedat the beginning and end of the incubation period and
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Date 03.03.2003

Result

Test substance

Conclusion

01.03.2003

determinedat the beginning and end of the incubation period and
meanconcentrations reported. Cell counts for each replicate andcontrols
were subjected to analysis of variance (ANOVA)followed by Dunnett's test
accepting p< 0.05 as significant.IC50 values were calculated from a
regression plot. Tworegression plots were constructed using either the
mean cellcount or the log of the cell count. The regression equationgiving
the best fit was used to determine the IC50.

Measured concentrations were very close to nominal

concentrations, the concentration at termination was similar

to the starting concentration and no loss of test material

was apparent. Concentrations above 250 mg/L were inhibitory

and the data are shown in the table.

pH varied from 6.9 to 7.4 at initiation and 7.8 to 8.1 at 96-hours. It was not
concentration dependent.

Mean cells counts were as follows:

Nomin Meas TIME (hours)

Conc Conc 24 48 72 96
O(mg/L) <5 29 12 45 140
63 58.3 20 82 40 140
125 121 1.1* 8.3* 30* 110
250 243 1.3* 6.8 28 93*
500 498 0.78* 4.6 27* 88*
1000 1001 0.93* 35* 8* 61*

Counts are in units of 10,000 cells/ml
* Denotes significant inhibition at p<0.0

A quadratic equation was developed using percent difference

in cell count from control versus In concentration. From

this equation, the EC50 was calculated to be 790 mg/L and

the EC10 as 99 mg/L (based on nominal concentrations). The

NOEC is considered to be 125 mg/L.

Sodium formate, described as white granules, received from Hoechst
Celanese Corporation coded C-01261. Purity notspecified.

Under these conditions, the 96-hour EC50 for algal growth was 790 mg/L
and the NOEC was estimated to be 125 mg/L. The EC10 was calculated to
be 99 mg/L from the regression equation.

4)

4.4 TOXICITY TO MICROORGANISMS E.G. BACTERIA
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ld 107-31-3
Date 03.03.2003

5.1.1 ACUTE ORAL TOXICITY

Type

Value

Species
Strain

Sex

Number of animals
Vehicle

Doses

Method

Year

GLP

Test substance

Method

Result

LD50

ca. 1500 mag/kg bw

rat

Sprague-Dawley
male/female

1979
no

The test material in aqua dest. was administered at a volume
of 10 mg/kg to group of 5 Sprague-Dawley rats of each sex.
Five dose levels were administered and animals were observed
for 14 days prior to sacrifice and necropsy. The age of rats
was not reported; however, bodyweights are provided.

The following mortality was recorded, all deaths occurred
within the first hour after dosing.

Females

DOSE (mg/kg) Males

2150 5/5 5/5
1470 2/5 2/5
1000 0/5 0/5
681 0/5 0/5
464 0/5 0/5

The following clinical signs were reported

Dose
2150

1470

1000

681

464

Signs

Irregular respiration
Apathy

Staggering

Spastic gait

Cyanotic

Poor general appearance
Shortness of breath

Irregular respiration
Apathy

Staggering

Poor general appearance
Irregular respiration
Apathy

Poor general appearance
none reported

none reported
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Test substance
Conclusion
Reliability
20.02.2003

Type

Value

Species

Strain

Sex

Number of animals
Vehicle

Doses

Method

Year

The flowing necropsy observation were reported in animals
dying from exposure:

Lungs: Bloodfilled with edema
Stomach: Erosion of the glandular stomach
Heart: Dilation

Intestine: Irritation

The flowing necropsy observation were reported in animals
dying from exposure:

All organs normal

Body weights were as follows:
Males: mean body weights

DAYS AFTER TREATMENT
Dose O0O-day 24 7 14
2150 190 - -
1470 270 300 321 344
1000 270 289 317 336
681 260 288 312 329
464 200 231 252 277

Females: mean body weights

Dose O0O-day 24 7 14
2150 180 - - -
1470 180 192 208 211
1000 190 216 222 232
681 200 223 228 231
464 210 232 240 244

The LD50 was estimated from examination of the data as the dose that
produced 40% mortality in the study. There were insufficient data points to

apply a quantitative mathematical model.

methyl formate, purity 98 %

The Acute oral LD50 for rats is about 1500 mg/kg
(2) valid with restrictions

LD50
=1600 mg/kg bw
rabbit

1972

23/ 32

Q)



5. Toxicity Id 107-31-3
Date 03.03.2003
GLP
Test substance
Remark The value refers to LD50/24 hours and ND50 (harcotic dose
50%) according to the authors.
24.05.2001 (29)

5.1.2 ACUTE INHALATION TOXICITY

Type

Value

Species
Strain

Sex

Number of animals
Vehicle

Doses
Exposure time
Method

Year

GLP

Test substance

Method

Remark

Result

LC50

>21 mg/l

rat
Sprague-Dawley
male/female

4
other

1988

yes

as prescribed by 1.1 - 1.4

Three male and three female animals were treated using
whole-body exposure to vapors of test material for 4 hours.
Animals were housed individually. Males were 8-weeks old and
weighed between 298 and 314 grams at the time of the
exposure. Females were 10 weeks old and weighed between 216
and 229 grams. The target and nominal concentrations were 20
mg/L. Actual concentration was measured once an hour during
the exposure using a MIRAN 1A Ambient Air analyzer. Mean
measured concentration was 21 mg/L over the 4-hour exposure.
Temperature during the exposure ranged from 76 to 78 °F.,
relative humidity ranged from 48 to 50%. Rats were observed
daily for adverse clinical manifestations for seven days

after exposure and were sacrificed without post-mortem
exposure.

This study is considered key and considered reliable for
establishing the LC50 value even though it does not meet the
current OECD guideline. The study was conducted under glp
conditions and the nominal and measured concentrations of
test substance were similar. Animals showed few serious
clinical signs during the exposure and recovered rapidly.

All animals survived the duration of the study. Observations
noted during exposure included lacrimation, reduced

activities, and eyes closed. Signs exhibited upon removal

from the chamber and during the two-hour poet-exposure
period were limited to a few secretory signs and ano-genital
staining. Virtually no adverse sings were exhibited by

animals during the 7-day observation period. Animal weights
were recorded prior to exposure and at the end of the 7-day
observation period. All animals gained weight during this

period and the body weight date were considered unremarkable
by the study director.
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Conclusion The 4-hour inhalation LC50 in rats is greater than 21 mg/L

Reliability (2) valid with restrictions

13.07.2001 (16)

Type LC50

Value >52 mgll

Species rat

Strain Sprague-Dawley

Sex male/female

Number of animals 20

Vehicle

Doses

Exposure time 4 hour(s)

Method other

Year 1979

GLP no

Test substance other TS

Method Ten male and ten female rats were exposed by whole body
inhalation to vapors of the test substance at a nominal
concentration of 19.4 mg/L (measured concentration of 5.2
mg/L). Animals were housed five per wire cage during the
exposure. Exposure concentration was determined by gas
chromatography. Animals were observed for 14 days after the
exposure sacrificed and necropsied.

Remark This study is considered supporting information.

Result No animal died during the study. Clinical signs were limited
to watering eyes and ruffled fur and were cleared after day
2 of the study. Some males showed hair loss on the muzzle.
Body weights (mean)

Males wt (g) Females wt (g)

Day Test Control Test Control
Start 187 188 189 187
Day 7 224 218 203 197
Day 14260 267 213 206

Test substance Methylformate. Prod. Nr 04837P urity 98%

Reliability (2) valid with restrictions

23.05.2001 (6)

Type other

Value

Species other

Strain no data

Sex no data

Number of animals

Vehicle

Doses

Exposure time

Method

Year 1941

GLP no

Test substance

Method

Results of the exposure of unspecified (presumably rats)
experimental animals to the vapors of methyl formate are
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experimental animals to the vapors of methyl formate are
presented in this brief report of experimental findings. No
experimental details were presented.

Remark : This study is considered supporting
Result . The following results are provided:
Kills most animals in a short time 50,000 ppm

Dangerous to life in 30 to 60 minutes 15,000 - 25,000 ppm

Maximum concentration tolerated for
60 min without serious disturbances 5,000 ppm

Maximum concentration for prolonged
(8 hours) exposure without serous
disturbances 1,500-2000 ppm

The conclusions also stares that narcosis and irritation
were identified as effects of acute vapor esposure

Test substance . Methyl formate, purity unspecified

Conclusion . The acute LC50 is greater than 5000 ppm for 1 hour and 2000
ppm for 8 hours.

Reliability . (4) not assignable

23.05.2001

5.1.3 ACUTE DERMAL TOXICITY

Type : LD50

Value : >4000 ml/kg bw

Species © o orat

Strain :

Sex

Number of animals

Vehicle

Doses

Method :

Year : 1978

GLP :

Test substance

Method . Rats were treated and observed for 14 days, no other
information

Remark : This result is supported by a 1990 screening-level dermal

toxicity study of methyl formate sponsored by Hoechst

Celanese in which 0/4 treated rabbits died at a dermal dose

of 5,000 mg/kg ( BioDynamics Inc, Acute Dermal Toxicity,

Rabbits C-1160, sponsored by Hoechst Celanese, 2/28/1990)
Result . The LD50 was found to be > 4000 mg/kg.

The following clinical signs were observed:
Slight apathy
Staggering
Spastic gait
irregular breathing
Test substance . Methyl Formate, purity 98%
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Reliability . (4) not assignable
11.09.2001 (6)

5.1.4 ACUTE TOXICITY, OTHER ROUTES

54 REPEATED DOSE TOXICITY

Type :

Species ©orat

Sex :  nodata

Strain : Wistar

Route of admin. . drinking water

Exposure period . 1.5 years

Frequency of treatm. : Continuous

Post exposure period . none

Doses ;1% (= 274 mg/animal formate or 185 mg/animal calculated to formic acid
according to the authors)

Control group :  no data specified

Method :

Year :

GLP © no

Test substance :

Method . Six animals per group

Remark . The results are only available as a brief keynote summary.

Result . No toxicity detected

Test substance : Sodium formate in the drinking water at 1%

Conclusion :
Sodium formate at 1% in the drinking water did not produce
clinically adverse effects in rats after administration for
approximately 18 months. The NOEL cannot be determined since
pathological investigations had not been conducted

Reliability . (4) not assignable

19.11.2001 27)

Type :

Species ; rat

Sex :  male/female

Strain : Wistar

Route of admin. . drinking water

Exposure period . Lifelong

Frequency of treatm. . Daily

Post exposure period :

Doses : 200 mg/kg/day

Control group . yes, concurrent vehicle

NOAEL . =200 mg/kg

Method :

Year :

GLP ©no

Test substance

Method
The study design encompassed both a five-generation and
chronic study in Wistar rats with calcium formate at 0.2% in

drinking water. Eight males and 24 females were in the
27132
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drinking water. Eight males and 24 females were in the
original test group with four controls of each sex. Both
microscopic and pathologic investigations were done upon
natural death of the animals.

An additional series of experiments using 0.4% calcium
formate in the drinking water was also in progress and was
in the second year and second generation at the time of this
publication, histopathology results were not available for
this dose level

Remark
Limitations to this study include the lack of data
presentation for the 0.4% dose group, the limited
description of the pathology and histopathology organ list
and the modest size of the concurrent control group. In
addition, this study does not take into account the effect
of the methanol produced by hydrolysis of methyl formate

Result
Bodyweights and bodyweight gains of treated and control
animals were similar. Microscopic and histological
investigation of lung, spleen, stomach, liver and kidneys
showed no suspect findings. Occasional small phagocytic
action in reticuloendothelium and reticulo-histocyto
elements of lung, spleen and stomach lymph nodes were
reported. Two benign spontaneous tumors were seen in old
animals and were considered not related to test substance
administration.

The study at 0.4% calcium formate had been going on for
about two years and it was reported that no disturbances
(presumably mortality, body weight, fertility, or
developmental toxicity) had been observed up to this point.
Pathology and histopathology were in progress pending
natural death of the test animals

Test substance
Calcium Formate, CAS Number 544-17-

Conclusion
This study shows that the formate portion of methyl formate
up to the equivalent of 200 mg/kg as calcium formate has no
adverse effect on rats dosed in drinking water

Reliability . (2) valid with restrictions

19.11.2001

5.5 GENETIC TOXICITY ‘IN VITRO

Type :  Ames test

System of testing . Salmonella typhimurium TA 1535 TA100 TA1537 TA1538 TA98
Test concentration . 0, 667,1000, 3333, 6667, 10000 micrograms/plate

Cycotoxic concentr. . No appreciable toxicity up to 10000 micrograms per plate
Metabolic activation : with and without

Result :

Method :

Year : 1989

GLP . yes

Test substance
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Method

Result

Source
Test substance
Conclusion

Reliability
12.07.2001

Type

System of testing
Test concentration
Cycotoxic concentr.
Metabolic activation
Result

Method

Year

GLP

Test substance

Method

Result

The S-9 was prepared from Aroclor-induced rats.

Positive controls were:
-With S-9
- 2-Aminoanthracene for all strains
-Without S-9
- Sodium azide for TA100 and TA1535
- 2-Nitrofluorene for TA98 and TA1538
- ICR-191 for TA1537

Triple plate test
One repeat

All strains run with the preincubation method at 667 to

10000 micrograms/plate with a 20 minute preincubation using
a sealed tube to prevent loss of test material.

There was no increase in the number of revertants for any
strain at any concentration level of test substance. No
bacterial toxicity was reported at any concentration. The
positive and negative controls responded appropriately.
Hoechst Celanese

Methyl formate (C-1160)

This material was not mutagenic in the Ames test under these

experimental conditions.
(1) valid without restriction

Ames test

Salmonella typhimurium TA 1535 TA100 TA1537 TA98
20 to 5000 ug/plate

no cytotoxicity reported

with and without

OECD Guide-line 471
1989
no

The S-9 was prepared from Aroclor-induced rats.

Posiitive controls were:
-With S-9

- 2-Aminoanthracene for all strains
-Without S-9

- MNNG for TA100 and TA1535

- 4-Nitro-o-phenylendiame for TA98

- 9-Aminoacridine chloride for TA1537

Triple plate test

All strains run with the plate-incorporation method and the
preincubation method at 20 to 5000 micrograms/plate. Strain
1535 also run with plate incorporation technigue at five
concentrations from 100 to 1000 micrograms/plate.
There was no increase in the number of revertants for any
strain at any concentration level of test substance. No
bacterial toxicity was reported at any concentration. The
29/ 32
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5. Toxicity Id 107-31-3
Date 03.03.2003

bacterial toxicity was reported at any concentration. The
positive and negative controls responded appropriately.

Source . BASF AG Ludwigshafen

Test substance : Pure methyl formate, purity 98.4%

Conclusion :  This material was not mutagenic in the Ames test under these
experimental conditions.

Reliability : (2) valid with restrictions

09.07.2001

5.6 GENETIC TOXICITY ‘IN VIVO'

24.05.2001

5.7 CARCINOGENICITY

5.8.1 TOXICITY TO FERTILITY

5.8.2 DEVELOPMENTAL TOXICITY/TERATOGENICITY

30/32
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9. References Id 107-31-3
Date 03.03.2003

@ Adema,D.M.M., Aquatic toxicity of compounds that may be
carried by ships (Marpol 1973, Annex Il), A progress report
for 1983 and 1984, Delft, TNO, 1984, (Rep.N0.R84/59),
zitiert nach: ECDIN 07/1993

2 Analytical Biochemistry Laboratories Inc, Columbia MO. Report #38314 Acute Flow-
Through Toxicity of Sodium Formate (C-1261) to Daphnia magna. Hoechst-Celanese
sponsor, March 13, 1990

3 Analytical Biochemistry Laboratories Inc., Acute Toxicity of Sodium Formate to
Selenastrum capricornutum Printz. Report#38315, Sponsored by Hoechst Celanese,
March 16, 1990.

()] Analytical Biochemistry Laboratories Inc., Acute Toxicity ofSodium Formate to Selenastrum
capricornutum Printz. Report #38315, Sponsored by Hoechst Celanese, March 16, 1990.

(5) BASF AG, Abteilung Toxikologie, unveroeffentlichte
(6) BASF AG, Abteilung Toxikologie, unveroeffentlichte
Untersuchung (78/495), 22.05.1979
@) BASF AG, Abteilung Toxikologie, unveroeffentlichte
Untersuchung (89/632), 11.01.1990
8) BASF AG, Analytisches Labor; unveroeffentlichte Untersuchung
(J.Nr. 130365/01 vom 12.07.1988)
9) BASF AG, Dept. of Toxicology, unpublished study (88/218) Mar. 30, 1989
(20) BASF AG, Labor Oekologie und Umweltanalytic, Prufung der

biologischen Abbaubarkeit von Methylformate, rein im
CO2-Headspace-Test nach GLP, EN 45001 und 1SO 9002,
unpublished report 1997

(11) BASF AG, Labor Oekologie; Bestimmung der akute Wirking von
Methylformate gegeguber dem Wasserfloh Daphnia magns Straus.
Unpublished Report (0074/88) 1988

(12) BASF AG, Labor Oekologie; unveroeffentlichte Untersuchung

(13) BASF AG, Labor Oekologie; unveroeffentlichte Unter—
suchung, (0074/88)

14) BASF AG, Sicherheitsdatenblatt Methylformiat (08.03.1994)

(15) BASF Ag, Sicherheitsdatenblatt Methylformiat (08.03.1994)

(16) BioDynamics Inc, Project 87-8030, An Acute Inhalation

Toxicity Study of C-1160 in the Rat. Sponsored by Hoechst-
Celanese, 1/06/1988

a7 Calculated using HYDROWIN v 1.67 as found in EPIWIN 3.05
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9. References Id 107-31-3

Date 03.03.2003

(18)

(19)

(20)
(21)

(22)

(23)

(24)

(25)

@7)

(28)

(29)

(30)

(1)

(33)

Calculated using the Level Ill model contained in EPIWIN
3.05 Syracuse Research Corporation 2001.

Daubert TE, Danner, RP. Physical and Thermodynamic
Properties of Pure Chemicals Data Compilation. Washington,
D.C.: Taylor and Francis, 1989 as cited in Hazardous
Substance Data Base update of 2/08/2000

EPIWIN 3.04 Calculation
EPIWIN 3.05, Syracuse Research Corp, Syracuse NY 13210

From table in HYDROWIN v1.67 Syracuse Research Corporation
2001

Hansch. C., A. Leo and D. Hoekman. 1995. Exploring QSAR.
Hydrophobic, Electronic, and Steric Constants. ACS
Professional Reference Book. Washington, DC: American
Chemical Society.

Humphreys, H and Hammett, L. Rate Measurements on Fast Reactions in the Stirred Flow
Reactor: the Alkaline Hydrolysis of Methyl and Ethyl Formate. J. Am Chem Soc. 78: 521-
524 (1956)

Kuhn, R., M. Pattard, K. Pemak, and A. Winter. (1989). Result of harmful effects of
selected water pollutants (anilines, phenols, aliphatic compounds) to Daphina magna.
Water Research 23(4): 495-499.

Malorny, G.: Z. Ernaehrungswiss. 9, 332-339 (1969)

Microbiological Associates Inc, Salmonella/Mammalian
Preincubation Mutagenicity Assay with a Closed Phase
Induction System. Report T8837.502002. 09/27/1989. Sponsored
by Hoechst Celanese

Munch J.C.: Industr. Med. Surg. 41 (4), 31 (1972) cited in:
Henschler D.: MAK—Begruendung (1974)

New Energy Development Organization (NEDO) (1986). Toxicological research of
methanol as a fuel for power station. Tokyo, Japan. September

Poirier, S.H., M.L. Knuth, C.A. Anderson-Bucho, L.T. Brooke, A.R. Lima, and P.J. Shubat.
(1986), Comparative toxicity of methanol and N,N,-dimethylformamide to freshwater fish
and invertebrates. Bull. Environ.Contam. Toxicol. 37: 615-621.

The Merck Index, 10th Edition (1983) Rahway, New Jersey. p.
870
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Existing Chemical
CAS No.

EINECS Name

EC No.

TSCA Name
Molecular Formula

Producer related part
Company
Creation date

Substance related part
Company
Creation date

Status
Memo

Printing date
Revision date
Date of last update

Number of pages

IUCLID

Data Set

ID: 141-53-7

141-53-7

sodium formate
205-488-0

Formic acid, sodium salt
CH202.Na

Celanese Ltd
25.05.2001

Celanese Ltd
25.05.2001

02.03.2003
02.03.2003

27

Chapter (profile) Chapter: 1.0.1, 1.2, 2.1, 2.2, 2.3, 2.4, 2.5, 2.6.1, 3.1.1, 3.1.2, 3.3.1, 3.3.2,
3.5,41,4.2,43,44,5.1.1,5.1.2,5.1.3,5.1.4,5.4,5.5,5.6,5.7,5.8.1, 5.8.2
Reliability: without reliability, 1, 2, 3, 4

Flags: without flag, confidential, non confidential, WGK (DE), TA-Luft (DE),

Material Safety Dataset, Risk Assessment, Directive 67/548/EEC, SIDS

Reliability (profile)
Flags (profile)
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1. General Information

Id 141-53-7
Date 02.03.2003

1.0.1 APPLICANT AND COMPANY INFORMATION

Type
Name
Contact person
Date
Street
Town
Country
Phone
Telefax
Telex
Cedex
Email
Homepage

25.05.2001

Type
Name
Contact person
Date
Street
Town
Country
Phone
Telefax
Telex
Cedex
Email
Homepage

19.12.2001

Type
Name
Contact person
Date
Street
Town
Country
Phone
Telefax
Telex
Cedex
Email
Homepage

19.12.2001

Type

Name

Contact person
Date

Street

lead organisation
American Chemistry Council, Formates Panel

1300 Wilson Boulevard
22209 Arlington, VA
United States

cooperating company
BASF Corporation

cooperating company
Bayer Corporation

cooperating company
Celanese Ltd

2/27




1. General Information

Id 141-53-7
Date 02.03.2003

Town
Country
Phone
Telefax
Telex
Cedex
Email
Homepage

19.12.2001

Type
Name
Contact person
Date
Street
Town
Country
Phone
Telefax
Telex
Cedex
Email
Homepage

19.12.2001

Type
Name
Contact person
Date
Street
Town
Country
Phone
Telefax
Telex
Cedex
Email
Homepage

19.12.2001

1.2

cooperating company
GEO Specialty Chemicals

cooperating company
Hercules Inc

SYNONYMS AND TRADENAMES

Ameisensaeure, Natriumsalz

25.05.2001

Formic acid, sodium salt

25.05.2001

Natriumformiat

25.05.2001

3/27




1. General Information

Id 141-53-7
Date 02.03.2003

Sodium methanoate

25.05.2001

4127




2. Physico-Chemical Data

Id 141-53-7
Date 02.03.2003

2.4

2.5

2.1 MELTING POINT

Partition coefficient

Value =253 °C
Sublimation
Method
Year
GLP no
Test substance
Reliability (2) valid with restrictions
25.05.2001 (24)
2.2 BOILING POINT
Value >300 °C at
Decomposition yes
Method
Year
GLP
Test substance
Result Material decomposes into sodium oxylate and hydrogen and then inot
sodium carbonate
Test substance
Sodium Formate, CAS Number 141-53-
Reliability (2) valid with restrictions
Handbook value
02.03.2003 (22)
2.3 DENSITY
VAPOUR PRESSURE
Value =0 at °C
Remark This material is a solid salt and as such is considered to
have negligible vapor pressure. It should be kept in mind,
however, that it is in equilibrium with formic acid in
solution and volatilization from solution is therefore pH
dependent.
Conclusion Material considered non-volatile as a dry solid.
Reliability (4) not assignable
13.11.2001 (24)
PARTITION COEFFICIENT

octanol-water
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2. Physico-Chemical Data Id 141-53-7
Date 02.03.2003

Log pow . ca. 427 at °C
pH value :

Method . other (calculated)
Year :

GLP

Test substance

Method :  Estimated using KOWIN v 1.66.
Test substance :
Sodium Formate, CAS Number 141-53-7
02.03.2003 @

2.6.1 SOLUBILITY IN DIFFERENT MEDIA

Solubility in :

Value : =550 g/lat20°C

pH value : ca.9-10
concentration : 50gl/lat20 °C

Temperature effects
Examine different pol.

pKa . at25°C

Description :

Stable

Source : Huels AG Marl

Reliability . (2) valid with restrictions

25.05.2001 (24) (27)
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3. Environmental Fate and Pathways d 141-53-7

Date 02.03.2003

3.1.1 PHOTODEGRADATION

Type

Light source
Light spectrum
Relative intensity

Remark

Reliability
14.11.2001

3.1.2 STABILITY IN WATER

Type

t1/2 pH4
t1/2 pH7
t1/2 pH9

Remark

Reliability
20.02.2003

other

nm
based on intensity of sunlight

Since this material is not volatile, the only potential

photolytic reaction that needs to be considered is direct
photolysis at the earths surface. Direct photolysis is not
possible because this material does not have a chromophore
absorbing at a wavelength of 290 nm or above, and the
presence of such a chromophore is a necessary condition for
photolysis.

(4) not assignable

abiotic
at °C
at °C
at °C

Disassociates in water to sodium ion and formate ion. Both
of these are considered stable in water. A carboxylic acid
is generally the final product of hydrolysis reactions

No testing is required because the material is a salt that is known to
dissociate (hydrolyze) in water upon dissolution. Testing is considered

(18)

impossible based on chemical principles as the anticipated concentration of

undissociated material is near zero.
(4) not assignable

3.3.1 TRANSPORT BETWEEN ENVIRONMENTAL COMPARTMENTS

3.3.2 DISTRIBUTION

Media
Method
Year

Remark

air - biota - sediment(s) - soil - water
Calculation according Mackay, Level IlI
2001

Assumptions used in model:

Molecular Wt: 68.01

Henry's LC : 7.53e-007 atm-m3/mole (Henrywin program)
Vapor Press : 7.53e-008 mm Hg (Mpbpwin program)
Liquid VP :9.87e-007 mm Hg (super-cooled)

Melting Pt : 138 deg C (Mpbpwin program)

Log Kow  :-4.27 7(/ng7vwin program)

17)




3. Environmental Fate and Pathways d 141-53-7

Date 02.03.2003

Result

Log Kow :-4.27 (Kowwin program)
Soil Koc : 2.2e-005 (calc by model)

Half-Lives (hr), (based upon user-entry)*

Air: 504
Water: 120
Soil: 120

Sediment: 1440

* This calculation was conducted using a water half-life of
120 hours based on actual data. The soil half-life was
estimated at 120 hours on the basis of the water value. Air
half-life was set at 504 hours which is the model calculated
result for formic acid. This was done presuming that
volatilized material would exist primarily as formic acid.

Concentration Half-Life Emissions
(percent) (hr) (kg/hr)
Air 7.11 1e+005 1000
Water 48.7 360 1000
Soil 44.1 360 1000
Sediment 0.0811 1.44e+003 0

Fugacity Reaction Advection Reaction Advection

(atm) (kg/hr) (kg/hr) (percent) (percent)
Air  7.03e-011 514 374 1.71 12.5
Water 1.03e-011 1.07e+003 186 35.7 6.19
Soil 4.67e-010 1.32e+003 O 43.9 0

Sed 8.56e-012 0.149  0.0062 0.005 0.0002

Persistence Time: 150 hr
Reaction Time: 185 hr
Advection Time: 807 hr
Percent Reacted: 81.3
Percent Advected: 18.7

Half-Lives (hr), (based upon user-entry):

Air: 504
Water: 120
Soil: 120

Sediment: 1440

Advection Times (hr):
Air: 100
Water: 1000
Sediment: 5e+004

Advection Time: 1.19e+003 hr
8/27




3. Environmental Fate and Pathways d 141-53-7

Date 02.03.2003

Test substance
Reliability
01.03.2003

3.5

Type
Inoculum
Concentration

Contact time
Degradation
Result

Deg. product
Method

Year

GLP

Test substance

Method

Source

Test substance
Reliability
15.11.2001

Type
Inoculum
Concentration

Contact time
Degradation
Result

Deg. product
Method

Year

GLP

Test substance

Method
Remark
Source

Test substance
Conclusion
Reliability
19.12.2001

Type
Inoculum
Concentration

Contact time
Degradation

BIODEGRADATION

Advection Time: 1.19e+003 hr
Percent Reacted: 68.8
Percent Advecte
Sodium Formate CAS Number 141-53-7
(2) valid with restrictions

Aerobic

activated sludge, domestic

20 mgl/l related to DOC (Dissolved Organic Carbon)
related to

=92 (%) % after 21 day(s)
readily biodegradable

1981
No

OECD Guide-line 301 E "Ready biodegradability: Modified OECD
Screening Test"

Huels AG Marl

Sodium Formate, CAS Number 141-53-7

(2) valid with restrictions

Aerobic

domestic sewage

300 mgl/l related to DOC (Dissolved Organic Carbon)
related to

9 day(s)

=100 () % after 9 day(s)

inherently biodegradable

1985

OECD Guide-line 302 B "Inherent biodegradability: Modified"
Inoculum: activated sludge, domestic

Huels AG Marl

Sodium Formate, CAS Number 141-53-7

inherently biodegradable

(4) not assignable

Aerobic

domestic sewage

10 mgl/l related to DOC (Dissolved Organic Carbon)
related to

=975 (¥) % after
9/27
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3. Environmental Fate and Pathways d 141-53-7

Date 02.03.2003

Result

Method
Remark

Source

Test substance
Reliability
19.12.2001

inherently biodegradable

OECD Guide-line 303 A "Simulation Test — Aerobic Sewage"
The 97,5 % loss of DOC refers to an average retention time
of 3 hours.

Huels AG Marl

Sodium Formate, CAS Number 141-53-7

(4) not assignable

10/ 27
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4. Ecotoxicity Id 141-53-7
Date 02.03.2003

4.1 ACUTE/PROLONGED TOXICITY TO FISH

Type . flow through

Species . Pimephales promelas (Fish, fresh water)
Exposure period 96 hour(s)

Unit : mgl/l

NOEC : =954 measured/nominal
LCO . =954 measured/nominal
LC50 . >1000 calculated

Limit test :

Analytical monitoring . yes

Method . EPA OTS 797.1400

Year : 1990

GLP . yes

Test substance

Method . The study was conducted using a flow-through design at 5
nominal concentrations (63, 125, 250, 500 and 1000 mg/L)
test material. Actual concentrations were measured
(duplicate) at the beginning and end of the 96-hour exposure
period and the means were: 58, 116, 223, 461 and 954 mg/L.
Dilution water was blended soft water with a hardness of
40-48 mg/L, alkalinity of 52-56 mg/L, and a pH of 7.4 to
7.5. Twenty fish (mean weight 0.23 g) per concentration were
exposed using a flow rate of 6.4 volume replacements per day
for the 30-liter aquaria. Fish were observed daily for
mortality and compound related sub-lethal effects.

Temperature, oxygen levels and pH were measured at 0, 48 and

96 hours. Water temperature varied from 21 to 22 deg. C. Dissolved
oxygen levels were above 8.4 mg/L in the control, low, mid and high
concentration levels at 0, 48 and 96 hours.

Result . No mortality or sub-lethal effects were observed at any
concentration. Oxygen, temperature and pH were within the
protocol specified limits. The measure concentrations were
similar to the target (nominal) concentrations.

Source :  Celanese Ltd

Test substance . Sodium formate, described as white granules, received from
Hoechst Celanese Corporation coded C-01261. Purity not
specified.

Conclusion :Under these conditions, the LC50, LCO and NOEC were all
greater than 954 mg/L. The LC50 is greater than 1000 mg/L

Reliability (1) valid without restriction

28.01.2003 3)

Type . flow through

Species . Salmo gairdneri (Fish, estuary, fresh water)

Exposure period ;96 hour(s)

Unit ;. mg/l

NOEC :  >887 measured/nominal

LCO . >887 measured/nominal

LC50 : >1000 calculated

Limit test :

Analytical monitoring . yes

Method : EPA OTS 797.1400

Year : 1990

11727




4. Ecotoxicity

Id 141-53-7
Date 02.03.2003

GLP
Test substance

Method

Result

Source
Test substance

Conclusion

Reliability
01.03.2003

Type

Species
Exposure period
Unit

LC50

Method

Year

GLP

Test substance

Method

Source

Test substance
Reliability
15.11.2001

Type

Species
Exposure period
Unit

LC50

Method

Year

GLP

Test substance

yes

The study was conducted using a flow-through design at 5
nominal concentrations (63, 125, 250, 500 and 1000 mg/L)
test material. Actual concentrations were measured
(duplicate) at the beginning and end of the 96-hour exposure
period and the means were: 54, 105, 215, 443 and 887 mgl/L.
Dilution water was blended soft water with a hardness of 48
mg/L, alkalinity of 56-58 mg/L, temperature from 12-13
degrees and a pH of 7.7 to 7.8. Twenty fish (mean weight
0.70 g) per concentration were exposed using a flow rate of
6.4 volume replacements per day for the 30-liter aquaria.
Fish were observed daily for mortality and compound related
sub-lethal effects. Temperature, oxygen levels and pH were
measured at 0, 48 and 96 hours.

No mortality or sub-lethal effects were observed at any
concentration. Oxygen, temperature and pH were within the
protocol specified limits. The measured concentrations were
similar to the target (nominal) concentrations.

Celanese Ltd

Sodium formate, described as white granules, received from
Hoechst Celanese Corporation coded C-01261. Purity not
specified.

Under these conditions, the LC50, LCO and NOEC were all
greater than 887 mg/L. The LC50 is greater than 1000 mg/L
(1) valid without restriction

static

Leuciscus idus (Fish, fresh water)
48 hour(s)

mg/I

> 1000 measured/nominal

no

other: Bestimmung der Wirkung von Wasserinhaltsstoffen auf
Fische, DIN 38412 Teil 15 (Determination of the effect of
substances contained in water on fish, DIN 38412 part of 15)
Huels AG Marl

Sodium Formate, CAS Number 141-53-7

(4) not assignable

static

Lepomis macrochirus (Fish, fresh water)
24 hour(s)

mg/I

=5000 measured/nominal

1965

12/27
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4. Ecotoxicity

Id 141-53-7
Date 02.03.2003

Method
Source

Test substance
Reliability

15.11.2001

other: Standard method for the determination of the fish
toxicity of pure substances after Freeman
Huels AG Marl
Sodium Formate, CAS Number 141-53-7
(4) not assignable
Rated as 4 since relies on secondary (IUCLID) reference.
(10) (11)

4.2 ACUTE TOXICITY TO AQUATIC INVERTEBRATES

Type

Species
Exposure period
Unit

NOEC

ECO

EC50

Analytical monitoring
Method

Year

GLP

Test substance

Method

Result

Test substance

Conclusion

flow through

Daphnia magna (Crustacea)
48 hour(s)

mg/I

=120 measured/nominal
=247 measured/nominal
>1070 measured/nominal
yes

yes

The study was conducted using a flow-through design at 5

nominal concentrations (60, 120, 250, 500 and 1000 mg/L)

test material. Actual concentrations were measured

(duplicate) at the beginning and end of the 96-hour exposure

period and the means were: 74, 122, 247, 447 and 1070mg/L.

Dilution water was blended well water/RO water with a

hardness of 178 mg/L, alkalinity of 210 mg/L, and a pH of

7.8. Twenty first-instar daphnids per concentration were

exposed (four replicate chambers of five daphnids at each

concentration plus control) using a flow rate of 6.1 volume

replacements per day for the 1-liter test chambers

containing five daphnids each. Daphnids were observed daily

for mortality and compound related sub-lethal effects.

Temperature, oxygen levels, pH and test material

concentrations were measured at 0 and 48 hours. Temperature (19 deg C)
and dissolved oxygen (8.6 to 8.8 mg/L) were determined at the start and
completion of the test.

The mortality and extent of sublethal effects are shown in

the table.

MORTALITY
Nom. Meas 24 hr 48 hr Other
Conc Conc Effects
0 0 1 1 none
60 74 1 1 none
120 122 0 0 none
250 247 0 0 very few
599 447 1 1 few
1000 1070 1 1 many

Sodium formate, described as white granules, received from
Hoechst Celanese Corporation coded C-01261. Purity not
specified.

Under these conditions, the EC50 for daphnids was greater
than 1070 mg/L, theﬁj?l;(; was 122 mg/L.




4. Ecotoxicity Id 141-53-7
Date 02.03.2003

than 1070 mg/L, the NOEC was 122 mg/L.
Reliability : (1) valid without restriction
28.02.2003 2

4.3 TOXICITY TO AQUATIC PLANTS E.G. ALGAE

Species :  Selenastrum capricornutum (Algae)
Endpoint . growth rate

Exposure period : 96 hour(s)

Unit ;. mg/l

NOEC : =125 measured/nominal
EC10 : =99 calculated

EC50 : =790 calculated

Limit test :

Analytical monitoring . yes

Method : other

Year :

GLP . yes

Test substance

Method : Two preliminary toxicity tests were conducted to set
concentration levels for the definitive test. In the first
96-hour preliminary test, test concentrations of 1, 10 or
100 mg/L produced growth inhibitions of 0, 18 or 50%,
respectively. The second preliminary test was started as a
definitive test with triplicate cultures at concentrations
of 20, 40, 80, 160 or 320 mg/L. Algal cells counts in this
study wer 110, 110, 110, 110 or 86 % of the control
population. Thus it was determined that there was an
insufficient inhibitory response to define the IC50 and a
final definitive test was set up. Algal media (prepared from reverse osmosis
water) was inoculated
with 1 million cells of test organism into triplicate 250 ml
flasks, closed with a foam plug, containing 100 ml algal
growth media. Dilutions of test material in growth media
were prepared from a 1000 mg/L stock of test material in
growth media. Flasks were incubated and agitated (100 rpm)
in random positions for 96 hours under 4300 Lux lighting at
24 degrees C. Cell counts were conducted daily for each test
replicate using a hemacytometer and compound microscope.
Concentration of test material in the media was determined
at the beginning and end of the incubation period and mean
concentrations reported. Cell counts for each replicate and
controls were subjected to analysis of variance (ANOVA)
followed by Dunnett's test accepting p< 0.05 as significant.
IC50 values were calculated from a regression plot. Two
regression plots were constructed using either the mean cell
count or the log of the cell count. The regression equation
giving the best fit was used to determine the IC50.

Remark . Supported by a 1984 Huels study reported in [IUCLID 2000, in
which the EC50 for Scenedesmus subspicatus was reported to
be greater than or equal to 1000 mg/L.

Result . Measured concentrations were very close to nominal
concentrations, the concentration at termination was similar
to the starting concelrlfrlaﬂ'?n and no loss of test material




4. Ecotoxicity

Id 141-53-7
Date 02.03.2003

Test substance

Conclusion

Reliability
28.02.2003

to the starting concentration and no loss of test material
was apparent. Concentrations above 250 mg/L were inhibitory
and the data are shown in the table.

pH varied from 6.9 to 7.4 at initiation and 7.8 to 8.1 at 96-hours. It was not
concentration dependent.

Mean cells counts were as follows:

Nomin Meas TIME (hours)

Conc Conc 24 48 72 96

O(mg/L) <5 29 12 45 140
63 58.3 20 8.2 40 140
125 121 1.1* 83* 30* 110
250 243 1.3* 6.8~ 28* 93*
500 498 0.78* 4.6 27 88*
1000 1001 0.93* 3.5+ 8* 61*

Counts are in units of 10,000 cells/ml
* Denotes significant inhibition at p<0.0

A quadratic equation was developed using percent difference
in cell count from control versus In concentration. From

this equation, the EC50 was calculated to be 790 mg/L and
the EC10 as 99 mg/L (based on nominal concentrations). The
NOEC is considered to be 125 mg/L.

Sodium formate, described as white granules, received from
Hoechst Celanese Corporation coded C-01261. Purity not
specified.

Under these conditions, the 96-hour EC50 for algal growth
was 790 mg/L and the NOEC was estimated to be 125 mg/L. The
EC10 was calculated to be 99 mg/L from thje regression
equation.

(1) valid without restriction

4.4 TOXICITY TO MICROORGANISMS E.G. BACTERIA

15/ 27
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5. TOX|C|ty Id 141-53-7
Date 02.03.2003

5.1.1 ACUTE ORAL TOXICITY

Type LD50

Value >3000 mg/kg bw
Species rat

Strain

Sex

Number of animals

Vehicle

Doses

Method OECD Guide-line 401 "Acute Oral Toxicity"
Year 1989

GLP no

Test substance

as prescribed by 1.1 - 1.4

Remark Information obtained from the IUCLID 2000 document. This is
listed as an unpublished study by Hules dated 1989. The
full
report was not available for review.

Source Huels AG Marl

Test substance Sodium Formate, CAS Number 141-53-7

Reliability (4) not assignable
Assigned as 4 since it relies on a secondary source (IUCLID
2000)

15.11.2001 (16)

Type LD50

Value =4700 mg/kg bw

Species mouse

Strain C57BL

Sex

Number of animals

Vehicle

Doses

Method

Year 1982

GLP no data

Test substance

Remark C57BL/6Cs folic acid deficient (FAD) mice were used in this
study. 12 weeks prior to LD50 determination, 6 mice were fed
a diet supplemented with 3 mg of folic acid/kg diet. 6 mice
received a diet without folic acid supplements. FAD-mice fed
with a supplemented diet showed a slightly higher LD50 (4700
mg/kg) than mice fed a diet without folic acid supplements
(LD50 3700 mg/kg).

Source Huels AG Marl

Test substance Sodium Formate, CAS Number 141-53-7

Reliability (2) valid with restrictions

15.11.2001 (25)

Type LD50

Value =11200 mg/kg bw

Species mouse

Strain

16/ 27



5. TOX|C|ty Id 141-53-7
Date 02.03.2003

Sex

Number of animals

Vehicle

Doses

Method :

Year . 1969
GLP : no
Test substance :

Method
Details not provided except that it was part of a series of
studies of formic acid and four formate salts and that 54
animals were used to determint the LD50

Result
The LD50 range for sodium formate was given as 9,600 to
12,80

Source . Huels G AG, Literature
Test substance :

Sodium Formate, CAS Number 141-53-
Reliability : (2) valid with restrictions

Assigned as 2 since it was published with the acute toxicity

of several other formates and it fits the expected pattern
19.12.2001 (20)

5.1.2 ACUTE INHALATION TOXICITY

Type . LCO

Value . >.67 mgl/l
Species © o rat

Strain :  Sprague-Dawley
Sex :  male/female
Number of animals

Vehicle

Doses :

Exposure time . 4 hour(s)
Method . other

Year : 1990

GLP . yes

Test substance

Method . The solid test material was milled to a fine powder and
placed in a glass fluidizing bed. The material was
aerosolized using a flow of 30 liters per minute and the
dust from the bed was swept at a rate of 5 L/min into a 100
liter plexiglass exposure chamber. The flow rate was 35
L/min, providing an air change every 2.9 minutes. This was
considered the maximum level of dust practically attainable
with the equipment. It was determined gravimetrically to
contain 0.67 mg/L (nominal concentration based on material
loss was 10 mg/L) and have a MMAD of 5.4 microns with an
Average Geometric Standard Deviation of 2.4. This aerosol
was considered respirable. Five animals (males, 9 weeks of
age, weight range 321-344 g; females 10 weeks of age, weight
range 223-254 g) of each sex were exposed for 4 hours.
Animals remained in the chamber for 30 minutes after the
test material was clelafrgcy]rom the breathing air. Animals



5. TOX|C|ty Id 141-53-7
Date 02.03.2003

test material was cleared from the breathing air. Animals
were doubly housed during the acclimation and post-exposure
14-day observation period and singly housed during the
exposure. Animals were observed at 0, 15, 30, 45, 60, 120,
180 and 240 minutes during the 4-hour exposure, then
examined daily for 14 days. Surviving animals were
sacrificed after 14 days and submitted to a gross necropsy.
The chamber temperature was 25 degrees and the relative
humidity ranges for 17% to 6% with the lower values in the
latter part of the study (considered a result of the
dessicant activity of fine particles of sodium formate)
Chamber concentration of test material was measured at nine
intervals during the study and ranged from 0.5 to 0.86 mg/L.
Result . There were no deaths during the exposure or the 14-day
observation period. Adverse clinical sighs were minimal and
consisted of decreased activity and eyes partly or fully
closed during the exposure and lacrimation and nasal
discharge but generally fully recovered within a week. There
was a slight and transient reduction in body weight gain (or
weight loss) following the exposure but all animals
continued to gain weight a few days after the exposure
period:

MEAN BODY WEIGHTS (grams) Exposure 0.67 mg/L (4 hours)

DAY MALES FEMALES
1 337 235
2 333 230
5 344 236
8 365 244
15 414 255

There were no treatment-related findings at gross necropsy.

Source . Celanese Ltd

Test substance :  C-1261 (Sodium Formate), purity 99% active ingredient. The
test material was milled by Sturtevant Inc (Boston) on 8
November 1989 and then sent to BioDynamics.

Conclusion . Exposure of rats to the highest practical aerosol
concentration of test material, with a large portion in the
respirable range, was not associated with adverse effect
other than eye and nasal irritation. The acute inhalation
LC50 is greater than 0.67 mg/L for a four-hour inhalation
exposure.

01.03.2003 (6)

5.1.3 ACUTE DERMAL TOXICITY

5.1.4 ACUTE TOXICITY, OTHER ROUTES

18/ 27



5. TOX|C|ty Id 141-53-7
Date 02.03.2003

5.4 REPEATED DOSE TOXICITY

Type :

Species ©rat

Sex : male/female

Strain : Wistar

Route of admin. . drinking water

Exposure period . Lifetime

Frequency of treatm. . Continuous

Post exposure period

Doses : 1.0%

Control group :

Method

Year :

GLP ©no

Test substance ;

Method
The study design encompassed both a five-generation and
chronic study in Wistar rats with sodium formate at 1.0% in
drinking water. Eight males and 24 females were in the
original test group with four controls of each sex. Both
microscopic and pathologic investigations were to be done
upon natural death of the animals. At the time of this
report the study had completed 1.5 years. Studies with
calcium formate had been completed and were reported

Remark
Almost no specific details were given of the results of the
1% sodium formate multigeneration study. The indication in
the summary was that adverse effects were not observed in
the ongoing sodium formate drinking-water study. Due to the
lack of details it cannot be confirmed that this was
actually the case. In addition the pathological evaluation
of the animals had not been conducted.
A group of dogs was also administered 5 grams sodium formate
per day in food. Adverse effects were not reported except
that some of the dogs refused to eat the dosed food after a
few days

Result

Specific results for the sodium formate portion of these rat
chronic studies were not given except in the summary where
it was mentioned that formate levels up to 1 gram per
kilogram per day (the approximate dose level of the sodium
formate study) were not harmful to health. Update results
for these studies could not be found in the open literature
Test substance
Sodium Formate, CAS Number 141-53-

Conclusion
Sodium formate at 1% in the drinking water did not produce
clinically adverse effects in rats after administration for
approximately 18 months. The NOEL cannot be determined since
pathological investigations had not been conducted
Reliability : (4) not assignable
18.11.2001 (19)
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5. Toxicity

Id 141-53-7
Date 02.03.2003

5.5

Type

System of testing
Test concentration
Cycotoxic concentr.
Metabolic activation
Result

Method

Year

GLP

Test substance

Reliability
21.09.2001

Type

System of testing
Test concentration
Cycotoxic concentr.
Metabolic activation
Result

Method

Year

GLP

Test substance

Method

Remark

GENETIC TOXICITY ‘IN VITRO!

Salmonella typhimurium reverse mutation assay
Salmonella typhimurium TA 98, TA 100, TA 1535, TA 1537, TA1538
up to 5000 ug test substance/plate

with and without

negative

other: according to Ames, B.N. et al., Mutat. Res. 31, 347-364
1975

no

as prescribed by 1.1 - 1.4

(2) valid with restrictions

(15)

Chromosomal aberration test
CHO-K1 cells
270, 360, 450, 540, 630 ug/ml (6-14 mM)

with and without
negative

The study was conducted basically in accord with the OECD
473 guideline "In Vitro Mammalian Chromosome Aberration
Test". The only significant variation from this guideline

was there were no positive controls reported. As the test
materials produced positive results at acidic pH levels, the
sensitivity of the procedure was demonstrated.

The procedure was to expose the cells (two or more replicates) in Ham's
F12 medium (with 10% fetal calf serum) to various concentrations of test
material for 24 hours in the presence or absence of rat-liver S9 prepared
from rats pretreated with phenobarbital and 5,6-benzoflavone. At the end
of the exposure period, chromosome preparations were made using an air-
drying method. Two hundred metaphases were evaluated per
concentration level. Cytotoxicity was assessed by counting

surviving cells at the end of the exposure period.

Initially cells were exposed to four concentrations of

formic acid in the presence or absence of S9 and evaluated
for aberrant cells. These results and the design and
results of other studies are provided in "results"

This study appears to be a well conducted investigation of
the effect of pH on clastogenicity in general and
specifically a study of the clastogenicity of formic acid,
acetic acid, lactic acid and the sodium salt of these three
acids. The procedure closely followed OEDC guideline 473
and the results were published in a peer-reviewed journal.
The reliability is further enhanced by the similar results
on all three acids and the methodical approach to the

20/ 27



5. Toxicity

Id 141-53-7
Date 02.03.2003

Result

Test substance

Conclusion

Reliability
28.01.2003

Type
System of testing
Test concentration

on all three acids and the methodical approach to the
problem and conduct of the studies

The following dose related increase in aberrant cells was
reported:

Conc (mM) % Aberrant cells
(-S9) (+S9)
6 - 1.0
8 20 20
10 40 20.5
12 15.9 toxic
14 toxic -

In a second set of experiments the initial pH of the medium
was adjusted to pH 5.8 or 6.0 with 14 or 12 mM formic acid
it the absence or presence of S9 mix, respectively. These
media were then neutralized with 1 M NaOH to pH 6.4 and a
second group to pH 7.2. Results were as follows (cell data
were read from a graph and are approximate)

Activation %Aberrant cells
pH6.0 pH6.4 pH7.2

-S9 12 4 0

+S9 33 2 3

In a third set of studies, the concentration of the buffer

system was increased by supplementation with 34 mM sodium
bicarbonate in the absence of S9. Under these conditions,
there was no clastogenic activity of 10 or 20 mM formic

acid; however, at 25mM 12% aberrant cells were reported and
at 30 mM the formic acid was cytotoxic. The 25 and 30 mM
concentrations also resulted in acidic pH levels.

Similar studies were also conduced with acetic acid and
lactic acid with the same results.

Sodium formate produced by the neutralization of formic acid
with sodium hydroxide or sodium bicarbonate.

It was concluded that formic acid it not itself clastogenic

to these cells but that the acidic conditions were

responsible for the chromosome aberrations observed. It can
be further concluded the sodium formate (the product of
neutralization of formic acid with sodium hydroxide or
sodium bicarbonate) is not clastogenic

(1) valid without restriction

Mouse lymphoma assay
mouse lymphoma cell line L5178Y TK+/—

Dose range: 4857-8714 mg/l with metabolic activation; 3571-10000 mg/|

without metabolic activation.

21/ 27
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5. Toxicity

Id 141-53-7
Date 02.03.2003

Cycotoxic concentr.
Metabolic activation
Result

Method

Year

GLP

Test substance

Remark

Conclusion

Reliability
15.11.2001

5.6

Type

Species

Sex

Strain

Route of admin.
Exposure period
Doses

Result

Method

Year

GLP

Test substance

Method

Remark

with and without
positive

This positive result is considered suspicious as no colony
sizing data were given. The current OECD 476 (adopted 21
July 1977) guideline requires colony sizing to confirm the
positive result. Likewise, the 1994 Mammalian cell gene
mutation assays working group report (Mutat Res 1994
Jun;312(3):235-9) states that "Ability to recover small
colonies must be convincingly demonstrated when using the
L5178Y TK mouse lymphoma assay". In addition, the 1997
report by Coombs et al (The use of L5178Y mouse lymphoma
cells to assess the mutagenic, clastogenic and aneugenic
properties of chemicals. Mutagenesis 1995 Sep;10(5):403-8)
also emphasizes the importance of colony sizing to the
acceptability of mouse lymphoma results.

No firm conclusion about the mutagenic potential can be
drawn from this test

(3) invalid

GENETIC TOXICITY ‘IN VIVO'

Drosophila SLRL test
Drosophila melanogaster
male

other: Oregon-K

oral feed

entire larval stage

0.1% as formic acid
negative

1969
no

Oregon-K strain of Drosophila melanogaster were treated

using dosed feed with 0.1 % formic acid, or sodium formate
produced by neutralization of 0.1% formic acid with
glycine-NaOH buffer. The Mueller-5 technique was used to
determine sex-linked lethals (M Demerec, Induction of
mutations in Drosophila by debenzanthracene, Genetics
33:337-48, 1948). About 50 treated males were mated with M-5
virgins and every third day the males were transferred to

two fresh virgins in order to produce three successive

broods.

This study was similar in conduct to the current OECD 477
guideline regarding basic methodology; however, it is not
clear that higher levels of sodium formate could not have
been used to provide a more robust test of sodium formate

genotoxicity. 22/ 97
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5. Toxicity

Id 141-53-7
Date 02.03.2003

Result

Test substance

Conclusion

Reliability
15.11.2001

5.7

CARCINOGENICITY

genotoxicity.

Oregon-K strain of Drosophila melanogaster were treated
using dosed feed with 0.1 % formic acid, or sodium formate
produced by neutralization of 0.1% formic acid with
glycine-NaOH buffer. The Mueller-5 technique was used to
determine sex-linked lethals (M Demerec, Induction of
mutations in Drosophila by debenzanthracene, Genetics

33:337-48, 1948). About 50 treated males were mated with M-5

virgins and every third day the males were transferred to
two fresh virgins in order to produce three successive
broods.

After feeding formic acid or sodium formate over the entire
larval stage, treated males mated with females gave the
following results:

Formic acid

Brood # Chromosomes Tested % Sex-linked lethals

1 786 1.15
2 522 1.34
3 571 111

Sodium Formate (only one brood tested)

Brood # Chromosomes Tested % Sex-linked lethals
2 544 0.38

Controls

Brood # Chromosomes Tested % Sex-linked lethals
all 2584 0.15

The sodium formate sex-linked lethal was not different from
the control while the formic acid results were stated as
bring significantly different from control as determined by
the rank-correlation method

Sodium formate produced by neutralization of 0.1% formic
acid with glycine-NaOH buffer

Sodium formate produced by neutralization of formic acid is
not positive in the Drosophila SLRL test under these
conditions; formic acid, at the same molar concentration
produced positive results.

(2) valid with restrictions

23/ 27
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5. Toxicity

Id 141-53-7
Date 02.03.2003

5.8.1 TOXICITY TO FERTILITY

5.8.2 DEVELOPMENTAL TOXICITY/TERATOGENICITY

Species

Sex

Strain

Route of admin.
Exposure period
Frequency of treatm.
Duration of test
Doses

Control group
Method

Year

GLP

Test substance

Remark

Result

Test substance

Reliability
18.11.2001

Species

Sex

Strain

Route of admin.

rat

Sprague-Dawley
other: In vitro incubation using whole-embryo culture
48 hr

48 hrs
200, 400, 800, 1200, 1600 ug/mi

other: In vitro, whole embryo culture
1993
no

Other in vitro studies of sodium formate and formic acid on
developing embryos have been published and are includid in
the formic acid IUCLID document. This study was selected as
representative. High concentrations of sodium formate have
effects on the embryo in vitro. The significance of this to

in vivo developmental toxicity after exposure to formate is

not known

The effect of the pH (8.13, 7.75, 7.00, 6.50 and 6.00) on
the in vitro teratogenicity of sodium formate (0.2, 0.4,
0.8, 1.2 and 1.6 mg/ml) was investigated in rat embryo
cultures (Sprague-Dawley rats, day 9.5 of gestation).

Numerous embryonic developmental parameters showed that even

the decreasing pH had an influence on embryonic development
in this test system. In the highest concentration, the
parameters crown-rump length (CRL), head length (HL), somite
number (SN), developmental score (DS) and protein
concentration were significantly reduced in the incubation
medium regardless of the pH. At a test substance
concentration of 0.8 and 1.2 mg/ml, these parameters were
significantly reduced at a low pH. At a test substance
concentration of 0.4 and 0.2 mg/ml, CRL, HL and the protein
concentration were still significantly reduced at a pH of

6.5 in the medium. To sum up, a dependence of the embryonic
developmental parameters and of embryolethality both on the
formate concentration and on the pH in the incubation medium
was demonstrated in this test system

Sodium Formate, CAS Number 141-53-
(2) valid with restrictions

hen

other
24 | 27

®)
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Id 141-53-7
Date 02.03.2003

Exposure period

Frequency of treatm.

Duration of test
Doses
Control group

Method

Result

Conclusion

Reliability
18.11.2001

5 mg, 10 mg or 20 mg/egg
other: negative and positive (0.025 mg hydrocortisone /egg)

Sodium formate at 5, 10 or 20 mg/Egg was injected into
fertilized eggs

Sodium formate did not cause deviations in chicken embryos
under these conditions

Sodium formate was not teratogenic under these condition
(2) valid with restrictions

25/ 27
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1. General Information

Id 544-17-2
Date 03.03.2003

1.0.1 APPLICANT AND COMPANY INFORMATION

Type
Name
Contact person
Date
Street
Town
Country
Phone
Telefax
Telex
Cedex
Email
Homepage

Source
06.12.2000

Type
Name
Contact person
Date
Street
Town
Country
Phone
Telefax
Telex
Cedex
Email
Homepage

Source
19.12.2001

Type
Name
Contact person
Date
Street
Town
Country
Phone
Telefax
Telex
Cedex
Email
Homepage

Source

06.12.2000

lead organisation
American Chemistry Council, Formates Panel

1300 Wilson Boulevard
22209 Arlington, VA
United States

Bayer Corporation Pittsburgh
Toxicology and Regulatory Affairs Freeburg IL

cooperating company
BASF Corporation

Bayer Corporation Pittsburgh
Toxicology and Regulatory Affairs Freeburg IL

cooperating company
Bayer Corporation

100 Bayer Road
15205-9741 Pittsburgh, PA
United States

Bayer Corporation Pittsburgh
Toxicology and Regulatory Affairs Freeburg IL
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1. General Information

Id 544-17-2
Date 03.03.2003

Type
Name
Contact person
Date
Street
Town
Country
Phone
Telefax
Telex
Cedex
Email
Homepage

Source

19.12.2001

Type
Name
Contact person
Date
Street
Town
Country
Phone
Telefax
Telex
Cedex
Email
Homepage

Source
19.12.2001

Type
Name
Contact person
Date
Street
Town
Country
Phone
Telefax
Telex
Cedex
Email
Homepage

Source
20.12.2001

1.2

Calcium formate

cooperating company
Celanese Ltd

Bayer Corporation Pittsburgh
Toxicology and Regulatory Affairs Freeburg IL

cooperating company
GEO Specialty Chemicals

Toxicology and Regulatory Affairs Freeburg IL

cooperating company
Hercules Incorporated

1313 North Market Street
19894-001 Wilmington, DE

Toxicology and Regulatory Affairs Freeburg IL

SYNONYMS AND TRADENAMES
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1. General Information

Id 544-17-2
Date 03.03.2003

Source

Flag
05.11.2001

Formic acid, calcium salt
Source

05.11.2001

Bayer Corporation Pittsburgh
Toxicology and Regulatory Affairs Freeburg IL
Critical study for SIDS endpoint

Bayer Corporation Pittsburgh
Toxicology and Regulatory Affairs Freeburg IL

4122




2. Physico-Chemical Data Id 544-17-2
Date 03.03.2003

2.1 MELTING POINT

Value : >300 °C
Sublimation :
Method . other: Handbook value
Year :
GLP
Test substance
Source . Bayer Corporation Pittsburgh
Toxicology and Regulatory Affairs Freeburg IL
Reliability . (2) valid with restrictions
11.12.2000 (13)
Value : >=800 °C
Decomposition : yes,at °C
Source . Bayer AG Leverkusen

Bayer Corporation Pittsburgh
Toxicology and Regulatory Affairs Freeburg IL
11.12.2000 1)

2.2 BOILING POINT

Value . >300 °C at

Remark :According to the SIDS Manual, boiling points over 300 need not be
specified. As this material has a melting point greater than 300 deg. C, the
boiling point must be greater than 300 deg C.

Source . Toxicology and Regulatory Affairs Freeburg IL

02.03.2003

2.3 DENSITY

Type . relative density
Value : 202 at19°C
Method . other: Handbook value
Year :
GLP
Test substance
Source :  Bayer Corporation Pittsburgh
Toxicology and Regulatory Affairs Freeburg IL
Reliability . (2) valid with restrictions
16.11.2001 (14)
Type : bulk density
Value . 1150 kg/m3at °C
Source . Bayer AG Leverkusen

Bayer Corporation Pittsburgh
Toxicology and Regulatory Affairs Freeburg IL
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2. Physico-Chemical Data Id 544-17-2
Date 03.03.2003

11.12.2000

2.4  VAPOUR PRESSURE

@

Remark :  This material is a solid salt and as such is considered to

have negligible vapor pressure. It should be kept in mind
however, that it is in equilibrium with formic acid in
solution and volatilization from solution is therefore pH

dependent
Source . Toxicology and Regulatory Affairs Freeburg IL
Conclusion Material considered to be non-volatile as a dry solid.

20.12.2001

2.5 PARTITION COEFFICIENT

Partition coefficient

Log pow : 247 at °C

pH value :

Method . other (calculated): KOWWIN (v1.65)
Year : 1999

GLP © no
Test substance :

Remark :n.a. (salt)

This value is also pH dependent due to equlibrium with

formic acid which has a log Kow of about -0.50
Source . Bayer AG Leverkusen

Bayer Corporation Pittsburgh

Toxicology and Regulatory Affairs Freeburg IL
Reliability : (2) valid with restrictions
20.12.2001

2.6.1 SOLUBILITY IN DIFFERENT MEDIA

Solubility in :
Value . 160 g/lat20°C
pH value :

concentration ; at °C

Temperature effects
Examine different pol.

pKa . at25°C
Description :

Stable

Source . Bayer AG Leverkusen

Bayer Corporation Pittsburgh

Toxicology and Regulatory Affairs Freeburg IL
Reliability . (4) not assignable
16.11.2001

6/22
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2. Physico-Chemical Data Id 544-17-2

Date 03.03.2003

Remark
Source
Reliability
16.11.2001

Solubility in

Value

pH value
concentration

Temperature effects

Examine different pol.

pKa
Description
Stable

Method
Remark

Result

Source

Test substance
Reliability
16.11.2001

Listed in the Merch Index as "Soluble in water"
Toxicology and Regulatory Affairs Freeburg IL
(2) valid with restrictions

ca. 255 g/l at25°C

at °C

at 25 °C

Estimation using EPIWIN 3.05 with default inputs

There will be a pH dependency on the Calcium solubility. At
basic pH levels the calcium is expected to partially
precipitate from solution as calcium hydroxide.

Water solubility estimated at 1.96 moles per liter. Based on
a molecular weight of 130 this is 255 g/L.

Toxicology and Regulatory Affairs Freeburg IL

Calcium Formate, CAS Number 544-17-2

(2) valid with restrictions

7122

(14)

@)




3. Environmental Fate and Pathways

Id 544-17-2
Date 03.03.2003

3.1.1 PHOTODEGRADATION

Type

Light source
Light spectrum
Relative intensity

Remark

Source
Reliability
14.11.2001

3.1.2 STABILITY IN WATER

Type

t1/2 pH4
t1/2 pH7
t1/2 pH9

Remark

Source
Reliability
20.02.2003

other

nm
based on intensity of sunlight

Since this material is not volatile, the only potential

photolytic reaction that needs to be considered is direct
photolysis at the earths surface. Direct photolysis is not
possible because this material does not have a chromophore
absorbing at a wavelength of 290 nm or above, and the
presence of such a chromophore is a necessary condition for
photolysis.

Toxicology and Regulatory Affairs Freeburg IL

(4) not assignable

abiotic
at °C
at °C
at °C

Disassociates in water to clacium ion and formate ion. Both
of these are considered stable in water. A carboxylic acid
is generally the final product of hydrolysis reactions.

No testing is required because the material is a salt that is known to
dissociate (hydrolyze) in water upon dissolution. Testing is considered

©)

impossible based on chemical principles as the anticipated concentration of

undissociated material is near zero.
Toxicology and Regulatory Affairs Freeburg IL
(4) not assignable

3.3.1 TRANSPORT BETWEEN ENVIRONMENTAL COMPARTMENTS

8/22
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3. Environmental Fate and Pathways ld 544-17-2
Date 03.03.2003

3.3.2 DISTRIBUTION

Media . air - biota - sediment(s) - soil - water

Method . Calculation according Mackay, Level I

Year : 1999

Remark :  PROPERTIES OF: Calcium formate
Molecular weight: 130.11
Aqueous solub (mg/l): 1E+006
Vapour pressure (Pa): 3.41305

(atm) 3.36842E-005

(mm Hg) 0.0256
Henry 's law ¢ (Atm-m3/mol):  4.38264E-009
Air-water partition coef: 1.79237E-007
Octanol-water part coef(Kow): 0.00338844

Log Kow: -2.47
Biomass:water part coef:  0.800678
Temperature [deg C] 25
Biodeg rate c(h™-1),T1/2 biomass (h), in 2000 mg/L MLSS (h)
-Primary tank 0.04 15.99 10000.00
-Aeration tank 0.04 15.99 10000.00
-Settling tank 0.04 15.99 10000.00
Result
Concentration Half-Life Emissions
(percent) (hr) (kg/hr)
Air 0.141 1e+005 1000
Water 45.4 360 1000
Soil 54.4 360 1000
Sed 0.0757 1.44e+003 O

Fugacity Reaction Advection
(atm) (percent) (percent)
Air 3.31e-012 0.000408 0.588
Water 9.6e-014 6.6 19
Soil  4.26e-012 43.8 0
Sed 8e-014 0.0152  0.000633

Persistence Time: 419 hr
Reaction Time: 521 hr
Advection Time: 2.14e+003 hr
Percent Reacted: 80.4
Percent Advected: 19.6

Half-Lives (hr), (Biowin (Ultimate) and Aopwin):

Air: 1e+005
Water. 360
Soil: 360

Sediment: 1440
-Biowin estimate: 2.912 (weeks)

Advection Times (hr):
9/22




3. Environmental Fate and Pathways

Id 544-17-2
Date 03.03.2003

Source
Reliability
20.12.2001

3.5

Type
Inoculum
Contact time
Degradation
Result

Deg. product
Method

Year

GLP

Test substance

Remark
Source

Test substance
Reliability

16.11.2001

BIODEGRADATION

Advection Times (hr):

Air: 100
Water: 1000
Sed

Toxicology and Regulatory Affairs Freeburg IL
(2) valid with restrictions

aerobic
predominantly domestic sewage

>75 (1) % after 20 day(s)

OECD Guide-line 301 D "Ready Biodegradability: Closed Bottle Test"
1974
no

test concentration: 24 mg/l related to TS

Bayer AG Leverkusen

Bayer Corporation Pittsburgh

Toxicology and Regulatory Affairs Freeburg IL

Sodium Formate, CAS Number 141-53-7

(4) not assignable

Assigned score of 4 (not assignable) since not enough
information was available to evaluate the adequacy of this
study.

10/ 22
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4. Ecotoxicity

Id 544-17-2
Date 03.03.2003

4.1

Type
Species

Exposure period

Unit
LCO
Limit test

Analytical monitoring

Method

Year

GLP

Test substance
Method

Remark
Result

Source

Test condition

Reliability
Flag
28.01.2003

Type
Species

Exposure period

Unit

LC50

Method

Year

GLP

Test substance

Remark
Source
Test substance

Reliability
16.11.2001

ACUTE/PROLONGED TOXICITY TO FISH

static

Brachydanio rerio (Fish, fresh water)
96 hour(s)

mg/|

>=1000 measured/nominal

no

other: Letale Wirkung beim Zebrabaerbling, UBA-Verfahrensvorschlag, Mai

1984, Letale Wirkung beim Zebrabaerbling Brachydanio rerio LCO, LC50,

LC100, 48-96h

1988

no

other TS: calcium formate: technical grade

Translation: Lethal effect with the Zebra barbling, UBA
suggested procedure, May 1984, lethal effect with the Zebra
barbling Brachydanio rerio LCO, LC50, LC100, 48-96h
Water parameters were not available

10 Zebrafish were tested at each of the following
concentrations: 12.5, 100, 1000 mg/l. There was no
mortality at any concentration. The parameters were checked
every 24 hrs.

Bayer AG Leverkusen

Bayer Corporation Pittsburgh

Toxicology and Regulatory Affairs Freeburg IL
Dechlorinated tap water

Water hardness: approx. 15 degrees dh

Ca: Mg: 4:1

Acid capacity Ks 4.3: 0.1 £0.02 mmol/l

pH: 6.3-6.8

Oxygen saturation greater than or equal to 90%

(1) valid without restriction

Critical study for SIDS endpoint

other

96 hour(s)

g/l

= 1540

other: Calculated (ECOSAR Program) (v0.99¢)
1999

no

other TS: molecular structure

The LC50 value is greater than the water solubility (160
all).

Bayer Corporation Pittsburgh

Toxicology and Regulatory Affairs Freeburg IL
Calcium Formate, CAS Number 544-17-2

(2) valid with restrictions

11722
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4. Ecotoxicity

Id 544-17-2
Date 03.03.2003

Type

Species

Exposure period

Unit

LCO

Limit test

Analytical monitoring
Method

Year
GLP
Test substance

Method

Source

Reliability
16.11.2001

4.2

Type

Species
Exposure period
Unit

EC50

Method

Year

GLP

Test substance

Method
Remark

Source

Reliability
28.01.2003

4.3

Species
Endpoint
Exposure period
Unit

EC50

Method

Year

GLP

static

Leuciscus idus (Fish, fresh water)
48 hour(s)

mg/l

>= 1000

no

other: Bestimmung der akuten Wirkung von Stoffen auf Fische.
Arbeitskreis "Fischtest” im Hauptausschuss "Detergentien”
(15.10.73)

1974

no

Translation: Determination of the acute effect of materials
on fish. Working group "fish tests" in the main committee "
Detergents " (15.10.73)

Bayer AG Leverkusen

Bayer Corporation Pittsburgh

Toxicology and Regulatory Affairs Freeburg IL

(4) not assignable

ACUTE TOXICITY TO AQUATIC INVERTEBRATES

other

other: Daphnid

48 hour(s)

g/l

=1210 calculated

other: Calculated (ECOSAR Program) (v0.99¢)

no
other TS: molecular structure

Calculated using ECOSAR program with log Ko/w = -2.47
The EC50 value is greater than the water solubility (160
all).

Bayer AG Leverkusen

Bayer Corporation Pittsburgh

Toxicology and Regulatory Affairs Freeburg IL

(2) valid with restrictions

TOXICITY TO AQUATIC PLANTS E.G. ALGAE

other algae: Green

other

96 hour(s)

g/l

=584 calculated

other: Calculated (ECOSAR Program) (v0.99¢)
1999

no

12/ 22

@

(12)




4. Ecotoxicity

Id 544-17-2
Date 03.03.2003

Test substance

Remark

Source

Reliability
28.01.2003

other TS: molecular structure

Calculated using ECOSAR program with log Ko/w = -2.47
The EC50 value is greater than the water solubility (160
all).
Bayer Corporation Pittsburgh
Toxicology and Regulatory Affairs Freeburg IL
(2) valid with restrictions
(12)

4.4 TOXICITY TO MICROORGANISMS E.G. BACTERIA

Type

Species

Exposure period

Unit

EC50

Analytical monitoring
Method

Year

GLP

Test substance
Source

Test condition
25.05.1994

aquatic

activated sludge

3 hour(s)

mg/l

> 10000

no

other: Test for Inhibition of Oxygen Consumption by Activated Sludge, ISO
8192

1988

no

Bayer AG Leverkusen

Bayer Corporation Pittsburgh

Toxicology and Regulatory Affairs Freeburg IL
direct weight

@)
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5. Toxicity Id 544-17-2
Date 03.03.2003

5.1.1 ACUTE ORAL TOXICITY

Type : LD50

Value : =3050 mg/kg bw

Species ©rat

Strain :

Sex : male

Number of animals : 60

Vehicle : water

Doses 1000, 2000, 3100, 3500, 3800, 4000 mg/kg
Method . other: Fink and Hund, Arzneim. - Forsch. 15, 1965, p. 624
Year :

GLP ©no

Test substance . asprescribedby 1.1-1.4

Remark :  Observation period after dosing was 14 days.

Stastical Method: Fink and Hund, Medical Research 15, 1965, 624.
Result : Mortality and necropsy data by dose/sex: (only male rats used)

dose deaths animals with symptoms animals used

(9/kg)
1.0 0 0 10
2.0 1 10 10
31 4 10 10
35 6 10 10
3.8 8 10 10
4.0 10 10 10
Source . Bayer AG Leverkusen

Bayer Corporation Pittsburgh
Toxicology and Regulatory Affairs Freeburg IL

Reliability : (2) valid with restrictions

Flag . Critical study for SIDS endpoint

27.01.2003 8)

Type . LD50

Value . ca. 2560 mg/kg bw

Species ;o rat

Strain © nodata

Sex :

Number of animals :

Vehicle : CMC

Doses ;

Method :

Year : 1979

GLP :

Test substance

Remark . The information presented is all that is available for this study. This study
is considered supporting.

Result . Clinical observations were reduced activity, reduced grip

strength, cyanosis, reduced pain reflex, disturbances of
co-ordination, and anomalies of position. Dose-response
information is not available.

Animals dying showEQ pﬁgmrrhage of the stomach and



5. Toxicity Id 544-17-2
Date 03.03.2003

Animals dying showed hemorrhage of the stomach and
intestinal mucosa. Surviving animals were without adverse
necropsy findings at the end of the 14-day observation
period.

Source .  Bayer AG Leverkusen
Bayer Corporation Pittsburgh
Toxicology and Regulatory Affairs Freeburg IL

Test substance :  Calcium Formate, CAS Number 544-17-2

Reliability . (2) valid with restrictions

27.01.2003 4

Type . LD50

Value . =2650 mg/kg bw

Species ; rat

Strain :

Sex

Number of animals

Vehicle

Doses

Remark . The information presented is all that is available for this study. This study
is considered supporting.

Source . Bayer AG Leverkusen

Bayer Corporation Pittsburgh
Toxicology and Regulatory Affairs Freeburg IL

Reliability . (4) not assignable

27.01.2003 (11)

Type . LD50

Value : =1920 mg/kg bw

Species :  mouse

Strain :

Sex

Number of animals

Vehicle

Doses

Remark . The information presented is all that is available for this study. This study
is considered supporting.

Source .  Bayer AG Leverkusen

Bayer Corporation Pittsburgh
Toxicology and Regulatory Affairs Freeburg IL
Reliability : (4) not assignable
27.01.2003 (10)

5.1.2 ACUTE INHALATION TOXICITY

5.1.3 ACUTE DERMAL TOXICITY

5.1.4 ACUTE TOXICITY, OTHER ROUTES

Type : LD50
Value : =154 mg/kg bw
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Id 544-17-2
Date 03.03.2003

5. Toxicity

Species

Strain

Sex

Number of animals
Vehicle

Doses

Route of admin.
Exposure time

mouse

Source Bayer AG Leverkusen
Bayer Corporation Pittsburgh
Toxicology and Regulatory Affairs Freeburg IL
Reliability (4) not assignable
16.11.2001 (10)
5.4 REPEATED DOSE TOXICITY

Type

Species rat

Sex male/female
Strain Wistar

Route of admin. drinking water
Exposure period Lifelong
Frequency of treatm. Daily

Post exposure period
Doses
Control group

200 mg/kg/day
yes, concurrent vehicle

NOAEL =200 mg/kg
Method other

Year

GLP no

Test substance

Method

Remark

Result

The study design encompassed both a five-generation and
chronic study in Wistar rats with calcium formate at 0.2% in
drinking water. Eight males and 24 females were in the
original test group with four controls of each sex. Both
microscopic and pathologic investigations were done upon
natural death of the animals.

An additional series of experiments using 0.4% calcium
formate in the drinking water was also in progress and was
in the second year and second generation at the time of this
publication, histopathology results were not available for

this dose level.

Limitations to this study include the lack of data
presentation for the 0.4% dose group, the limited
description of the pathology and histopathology organ list
and the modest size of the concurrent control group
Bodyweights and bodyweight gains of treated and control
animals were similar. Microscopic and histological
investigation of lung, spleen, stomach, liver and kidneys
showed no suspect findings. Occasional small phagocytic
action in reticuloendothelium and reticulo-histocyto
elements of lung, spleen and stomach lymph nodes were
reported. Two benigl%§pﬁ1taneous tumors were seen in old



5. Toxicity

Id 544-17-2
Date 03.03.2003

Source

Test substance
Reliability
18.11.2001

reported. Two benign spontaneous tumors were seen in old
animals and were considered not related to test substance
administration.

The study at 0.4% calcium formate had been going on for
about two years and it was reported that no disturbances
(presumably mortality, body weight, fertility, or
developmental toxicity) had been observed up to this point.
Pathology and histopathology were in progress pending
natural death of the test animals.

Bayer Corporation Pittsburgh

Toxicology and Regulatory Affairs Freeburg IL

Calcium Formate, CAS Number 544-17-2

(2) valid with restrictions

5.5 GENETIC TOXICITY ‘IN VITRO

Type

System of testing
Test concentration
Cycotoxic concentr.
Metabolic activation
Result

Method

Year

GLP

Test substance

Method

Source

Test condition

Reliability
27.01.2003

Ames test

Salmonella typhimurium TA 1535, TA 100, TA 1537, TA 98
up to 12,500 ug test substance per plate

greater than 12,500 ug/plate in all strains

with and without

negative

OECD Guide-line 471

1983

yes

other TS: purity > 99%

Number of replicates:
Four plates per strain and dose, both with and without S9 mix

Chemical used to induce liver for S9 preparation:
2-aminoanthracene

Bayer AG Leverkusen

Bayer Corporation Pittsburgh

Toxicology and Regulatory Affairs Freeburg IL

The following concentrations of calcium formate were tested:
20, 100, 500, 2500, and 12,500 ug/plate.

Positive controls: Sodium azide (only TA 1535)
Nitrofurantoin (only TA 100)
4-Nitro-1,2-phenylene diamine

(only TA 1537 and TA 98)
2-Aminoanthracene

Solvents used: Deionized water was used with calcium
formate and DMSO was used with the positive controls.

S9 mix was used for the stimulation of mammalian metabolism.

It was made from the livers of adult male Sprague Dawley
rats.
(1) valid without restriction

171722

(10)
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5. Toxicity

Id 544-17-2
Date 03.03.2003

5.6 GENETIC TOXICITY ‘IN VIVO'

5.7 CARCINOGENICITY

Species

Sex

Strain

Route of admin.
Exposure period
Frequency of treatm.
Post exposure period
Doses

Result

Control group
Method

Year

GLP

Test substance

Method

Remark

Result

rat

male/female

Wistar

drinking water

3 years

daily

no

0.2% (3 years), 0.4 % (2 years, pathology not reported)

yes, concurrent vehicle

The study design encompassed both a five-generation and
chronic study in Wistar rats with calcium formate at 0.2% in
drinking water. Eight males and 24 females were in the
original test group with four controls of each sex. Both
microscopic and pathologic investigations were done upon
natural death of the animals.

An additional series of experiments using 0.4% calcium
formate in the drinking water was also in progress and was
in the second year and second generation at the time of this
publication, histopathology results were not available for

this dose level

Limitations to this study include the lack achieving a
maximum tolerated dose, the modest size of the male F1
group, and the size of the concurrent control group

No of animals: 8 males and 24 females per dose in the F1
group

Bodyweights and bodyweight gains of treated and control
animals were similar. Microscopic and histological
investigation of lung, spleen, stomach, liver and kidneys
showed no suspect findings. Occasional small phagocytic
action in reticuloendothelium and reticulo-histocyto
elements of lung, spleen and stomach lymph nodes were
reported. Two benign spontaneous tumors were seen in old
animals and were considered not related to test substance
administration.

The study at 0.4% calcium formate had been going on for
about two years and it was reported that no disturbances
(presumably mortality, body weight, fertility, or
developmental toxicity) had been observed up to this point.
Pathology and histopathology were in progress pending

18/ 22



5. Toxicity

Id 544-17-2
Date 03.03.2003

Source

Test substance
Conclusion

Reliability
18.11.2001

natural death of the test animals

Bayer AG Leverkusen

Bayer Corporation Pittsburgh

Toxicology and Regulatory Affairs Freeburg IL
Calcium Formate, CAS Number 544-17-2

Signs of a chronic intoxication could not be detected by
macroscopic or histopathological examinations. There was no
increased tumor-rate

(2) valid with restrictions

5.8.1 TOXICITY TO FERTILITY

Type

Species

Sex

Strain

Route of admin.

Exposure period

Frequency of treatm.

Premating exposure period
Male
Female

Duration of test

No. of generation

studies

Doses

Control group

NOAEL parental

NOAEL F1 offspring

Method

Year

GLP

Test substance

Method

Remark

Fertility

rat

male/female
Wistar

drinking water
2-5 generations
daily

6 weeks
6 weeks
lifelong

0.2 % (5 generations); or 0.4 % (2 generations)
yes, concurrent vehicle

200 mg/kg bw

200 ml/kg bw

other

no
no data

The study design encompassed both a five-generation and
chronic study in Wistar rats with calcium formate at 0.2% in
drinking water. Eight males and 24 females were in the
first generation group with four controls of each sex. The
fertility of treated animals after 6, 7 or 10 weeks of
administration was compared with the fertility of control
after 8 weeks of study start. The text of this report

indicates that a study with 0.4% calcium formate using the
same protocol is in progress and in the second generation
with no "disturbances" observed. Thus, it appears that 0.4%
calcium formate does not have an adverse effect on

fertility. As data were not provided, however, the 0.2%

level is considered the reproductive NOEL in this study

Limitations to this study include the lack of data

presentation for the 0.4% dose group; not achieving maternal
toxicity at the high dose level; and lack of details

concerning reproductive parameters evaluated beyond number,
weight and length of pups

19/ 22
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Test substance

5. Toxicity Id 544-17-2
Date 03.03.2003

No. of animals: 8 males and 24 females per dose level

Result
Numbers of offspring, body weights and body lengths were not
different for treated animals as compared with controls. No
maternal toxicity was observed, no adverse effects on the
offspring were observed on examination

Source Bayer AG Leverkusen

Bayer Corporation Pittsburgh
Toxicology and Regulatory Affairs Freeburg IL
Calcium Formate, CAS Number 544-17-2

Conclusion
No reduction of fertility; no maternal toxicity; no
embryotoxic or teratogenic effects were observed under these
conditions. The NOEL for reproduction is 0.2% in drinking
water or ca. 200 mg/kg
Reliability (2) valid with restrictions
18.11.2001 (10)

5.8.2 DEVELOPMENTAL TOXICITY/TERATOGENICITY

Species rat
Sex female
Strain Wistar

Route of admin.
Exposure period

Frequency of treatm.

Duration of test
Doses
Control group

NOAEL maternal tox.

NOAEL teratogen.
Method

Year

GLP

Test substance

Method

Remark

drinking water

Continuous during entire period of gestation and at least six weeks prior to

gestation.
daily

200 mg/kg/day

yes, concurrent vehicle
200 mg/kg bw

200 mg/kg bw

other

no

The study design encompassed both a five-generation and
chronic study in Wistar rats with calcium formate at 0.2% in
drinking water. Eight males and 24 females were in the

first generation group with four controls of each sex. The
fertility of treated animals after 6, 7 or 10 weeks of
administration was compared with the fertility of control

after 8 weeks of study start. A portion of the pups were
sacrificed shortly after birth for evaluation of

developmental toxicity. The text of this report indicates

that a study with 0.4% calcium formate using the same
protocol is in progress and in the second generation with no
"disturbances" observed. Thus, it appears that 0.4% calcium
formate does not have an adverse effect on developmental
toxicity. As data were not provided, however, the 0.2%

level is considered the developmental NOEL in this study
Limitations to this study include the lack of data
presentation for the 0.4% dose group, not achieving maternal
toxicity at the high dﬂ?? &ozvel, and lack of details



5. Toxicity Id 544-17-2
Date 03.03.2003

toxicity at the high dose level, and lack of details
concerning evaluation of the pups for major malformations
and variations.

Alhtough the lack of maternal toxicity can be considered a deficiency,
escessive dietary calcium is known to be fetotoxic in mice.

The dietary level uesd produced a dose of about 200 mg/kg-day calcium.
Although there are no data to indicate that this dose produced
hypercelcemia in the dams or offspring, it is known that significant
hypercalcemia induces fetotoxicity (Liebgott B, Srebrolow G. Fetal toxicity
caused by excessive maternal dietary calcium. J Can Dent Assoc 1989
Feb;55(2):129-33.). The mechanism is postulated to be suppression of
para-thyroid hormone in the conceptus. Therefore, high levels of calcium
formate will not serve as a robust model for formate developmental toxicity
due to the disturbance of fetal calcium levels.

Result
No statisical difference in organ and bone abnormalitites.
Growth of treated offspring was similar to controls

Source :  Bayer Corporation Pittsburgh
Toxicology and Regulatory Affairs Freeburg IL

Test substance
Calcium Formate, CAS Number 544-17-

Conclusion
No reduction of fertility, maternal toxicity, embryotoxic or
teratogenic effects were observed under these conditions.
The NOEL for developmental and maternal toxicity is 0.2% in
drinking water or ca. 200 mg/kg
Reliability . (2) valid with restrictions
02.03.2003 (10)
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Y28-001
Y27-002
200-579-1
3

64-18-6

Y28- 001
Y27-022
607-001-00-0
4

64-18-6
Y28- 003
Y27-003
CH202
102

BLOCK_DEF_TAB
DATA_PC



F002
FO03
F004
FO05
ECR

FOO1
F002
FO03
FO004
FO05
EOR

FOO1
F002
FO03
F004
FO05
EOR

FOO1
F002
FO03
F004
FO05
ECR

FOO1
F002
FO03
FO004
FO05
EOR

FOO1
F002
FO03
F004
FO05
EOR

FOO1
F002
FO03
F004
FO05
ECR

FOO1
F002
FO03
FO004
FO05
EOR

FOO1
F002
FO03
F004
FO05
EOR

FOO1
F002
FO03
F004

PC_MELTI NG_TAB
2.1

s

2010

DATA_PC

PC_BO LI NG_TAB
2.2

S

2020

DATA_PC
PC_DENSI TY_TAB
2.3

S

2030

DATA_PC
PC_GRANULOVETRY_TAB
2.3.1

s

2040

DATA_PC
PC_VAPOUR_TAB
2.4

S

2050

DATA_PC
PC_PARTI TI ON_TAB
2.5

S

2060

DATA_PC
PC_WATER SOL_TAB
2.6.1

s

2070

DATA_PC
PC_SURFACE_TENSI ON_TAB
2.6.2

S

2080

DATA_PC
PC_FLASH_TAB
2.7

S

2090

DATA_PC
PC_AUTO_FLAMM TAB
2.8

s



FO05
EOR

FOO1
F002
FO03
F004
FO05
EOR

FOO1
F002
FO03
F004
FO05
ECR

FOO1
F002
FO03
FO004
FO05
EOR

FOO1
F002
FO03
FO004
FO05
EOR

FOO1
F002
FO03
F004
FO05
ECR

FOO1
F002
FO03
FO004
FO05
EOR

FOO1
F002
FO03
FO004
FO05
EOR

FOO1
F002
FO03
F004
FO05
ECR

FOO1
F002
FO03
FO004
FO05
EOR

FOO1

2100

DATA_PC
PC_FLAVM TAB
2.9

S

2110

DATA_PC
PC_EXPL_TAB
2.10

S

2120

DATA_PC
PC_OXI D_TAB
2.11

S

2130

DATA_PC

PC DI SSOCI ATI ON_TAB
2.12

S

2135

DATA_PC

PC_VI SCOSI TY_TAB
2.13

S

2145

DATA_PC
PC_OTHER TAB
2.14

S

2150

DATA_EN
EN_PHOTODEGRADATI ON_TAB
3.1.1

S

3010

DATA_EN
EN_STABI LI TY_I N_WATER TAB
3.1.2

S

3020

DATA_EN
EN_STABI LI TY_IN_SO L_TAB
3.1.3

S

3030

DATA_EN



F002
FO03
F004
FO05
ECR

FOO1
F002
FO03
FO004
FO05
EOR

FOO1
F002
FO03
F004
FO05
EOR

FOO1
F002
FO03
F004
FO05
ECR

FOO1
F002
FO03
FO004
FO05
EOR

FOO1
F002
FO03
F004
FO05
EOR

FOO1
F002
FO03
F004
FO05
ECR

FOO1
F002
FO03
FO004
FO05
EOR

FOO1
F002
FO03
F004
FO05
EOR

FOO1
F002
FO03
F004

EN_MONI TORI NG_TAB
3.2.1

S

3040

DATA_EN
EN_FI ELD_STUDI ES_TAB
3.2.2

S

3050

DATA_EN
EN_TRANSPORT _TAB
3.3.1

S

3060

DATA_EN
EN_DI STRI BUTI ON_TAB
3.3.2

S

3070

DATA_EN
EN_MAI N_DEGRADATI ON_TAB
3.4

S

3080

DATA_EN
EN_BI ODEGRADATI ON_TAB
3.5

S

3090

DATA_EN
EN_BOD_COD_TAB
3.6

s

3100

DATA_EN
EN_BI OACCUMULATI ON_TAB
3.7

S

3110

DATA_EN
EN_OTHER TAB
3.8

S

3120

DATA_EC

EC_FI SHTOX_TAB
4.1

S



FO05
EOR

FOO1
F002
FO03
F004
FO05
EOR

FOO1
F002
FO03
F004
FO05
ECR

FOO1
F002
FO03
FO004
FO05
EOR

FOO1
F002
FO03
FO004
FO05
EOR

FOO1
F002
FO03
F004
FO05
ECR

FOO1
F002
FO03
FO004
FO05
EOR

FOO1
F002
FO03
FO004
FO05
EOR

FOO1
F002
FO03
F004
FO05
ECR

FOO1
F002
FO03
FO004
FO05
EOR

FOO1

4010

DATA_EC

EC_DAPHNI ATOX_TAB
4.2

S

4020

DATA _EC
EC_ALGAETOX_TAB
4.3

S

4030

DATA_EC
EC_BACTOX_TAB
4.4

S

4040

DATA_EC

EC_CHRONFI SHTOX_TAB
4.5.1

S

4060

DATA_EC

EC_CHRONDAPHNI ATOX_TAB
4.5.2

S

4070

DATA_EC

EC_SEDI MENTDVELLI NGTOX_TAB
4.6.1

S

4080

DATA_EC
EC_PLANTTOX_TAB
4.6.2

S

4090

DATA_EC

EC_SO LDWELLI NGTOX_TAB
4.6.3

S

4100

DATA_EC
EC_OTHER_SPEC_TAB
4.6.4

S

4110

DATA_EC



F002
FO03
F004
FO05
ECR

FOO1
F002
FO03
FO004
FO05
EOR

FOO1
F002
FO03
F004
FO05
EOR

FOO1
F002
FO03
F004
FO05
ECR

FOO1
F002
FO03
FO004
FO05
EOR

FOO1
F002
FO03
F004
FO05
EOR

FOO1
F002
FO03
F004
FO05
ECR

FOO1
F002
FO03
FO004
FO05
EOR

FOO1
F002
FO03
F004
FO05
EOR

FOO1
F002
FO03
F004

EC_BI OEFFECT_TAB
4.7

S

4120

DATA_EC

EC_BI OTRANS_TAB
4.8

S

4130

DATA_EC
EC_OTHER TAB
4.9

S

4140

DATA_TO

TO META_MAM TAB
5.0

s

5010

DATA_TO
TO_ACUTE_ORAL_TAB
5.1.1

S

5015

DATA_TO

TO ACUTE_I NHAL_TAB
5.1.2

S

5020

DATA_TO
TO_ACUTE_DERMAL_TAB
5.1.3

s

5025

DATA_TO

TO ACUTE_OTHER TAB
5.1.4

S

5030

DATA_TO
TO_SKI N_I RRI TATI ON_TAB
5.2.1

S

5035

DATA_TO

TO EYE_| RRI TATI ON_TAB
5.2.2

s



FO05
EOR

FOO1
F002
FO03
F004
FO05
EOR

FOO1
F002
FO03
F004
FO05
ECR

FOO1
F002
FO03
FO004
FO05
EOR

FOO1
F002
FO03
FO004
FO05
EOR

FOO1
F002
FO03
F004
FO05
ECR

FOO1
F002
FO03
FO004
FO05
EOR

FOO1
F002
FO03
FO004
FO05
EOR

FOO1
F002
FO03
F004
FO05
ECR

FOO1
F002
FO03
FO004
FO05
EOR

FOO1

5040

DATA_TO

TO _SENSI TI ZATI ON_TAB
5.3

S

5045

DATA TO

TO REPEATED DOSE_TAB
5.4

S

5050

DATA_TO
TO_GENETI C_I N_VI TRO_TAB
5.5

S

5055

DATA_TO
TO_GENETI C_I N_VI VO_TAB
5.6

S

5060

DATA TO
TO_CARCI NOGENI Cl TY_TAB
5.7

S

5070

DATA_TO
TO_REPRODUCTI ON_TAB
5.8.1

S

5080

DATA_TO

TO DEVELOPMENTAL TAB
5.8.2

S

5085

DATA_TO

TO_REPRODUCTI ON_OTHER TAB
5.8.3

s

5090

DATA_TO

TO_SPEC_| NVEST_TAB
5.9

S

5095

DATA_TO



F002 TO HUMAN_EXPERI ENCE_TAB
F003 5. 10

FO04 S

FO05 5100

EOR

FOO1 DATA TO

F002 TO OTHER TAB

FO03 5.11

FO04 S

FO05 5110

EOR

FOO1 DATA DI

F002 DI _ANALYT_METH TAB
FO03 6.1

FO04 S

FO05 6010

EOR

FOO1 DATA DI

F002 DI _ANALYT Al R TAB
F003 6.2

FO04 S

FO05 6020

EOR

FOO1 DATA EF

F002 EF_FUNCTI ON_TAB
F003 7.1

FO04 S

FO05 7010

EOR

FOO1 DATA EF

F002 EF_EFFECT_ORGAN TAB
FO03 7.2

FO04 S

FO05 7030

EOR

FOO1 DATA EF

F002 EF_ORGAN_PROT_TAB
F003 7.3

FO04 S

FO05 7045

EOR

FOO1 DATA EF

F002 EF_USER TAB

FO03 7.4

FO04 S

FO05 7080

EOR

FOO1 DATA EF

F002 EF_RESI STANCE TAB
FO03 7.5

FO04 S

FO05 7090

EOR

FOO1 DATA ME

FO02 ME_STORAGE_TAB
F003 8.
FO