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STATEMENT
OF THE QUALITY ASSURANCE UNIT

Number of tast substence: g2/247
Name of %est substance: q1a:ety1 FCC
Title of atudy: Study on the acute inhalation
toxicity LCs, of Placety) FCC as
- ' g vapor §n rats, 4-hour exposure.

The Quality Assurance Unit inspected the study, and reporied
findings to the Study Oirector and to Management. .

Phase af study/ Date of Report ta Study
inspection fnspection Direckor and to
' HWanagement
Protocol: Jan, 20, 1993 Jap. 25, 1593
Canduct of study: Jan. 25, 1993 Jan, 2§, 1993

Ludwigshafenfﬂhein.smu TE fﬁﬂ'} ........
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GLP STATEMENT

Title of study: Study on the acute inhalation toxicity LCs; of
Ofacetyl FCC as a vapor in rats, 4-hour
EXpaosure.

Project No.: 1310247/927010

This study was conducted in accordanca with the GLP provisions of
the Chemikaliengesetz® ("Chemicals Act"; Bundesgesetzblatt,

Teil I, 22.03.90) and with the "OECO Principles of Good Labaratory
Fra:tica" [(Paris, 19B1). However, there ware was the following
deviation from the raquiren&nts of the sbove mentioned principles:

- The report was net audited by QAU,

The validity of the data and of the overall results of the study
is not considered to be adversely affected by the above mentioned
deviationg. I1f necessary the audit of the report on the basis of
the archived raw data can be performed at any time later.
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SUMMARY

For detarminatian of the acute inhalatien toxicity
(single 4-hour exposure) of Discaty] FCC as a vapor, a
study in male and female Wistar rats was performed
according OECD Guideline, as well as EEC and EPA
guidelines. The fallewing concentrations were tested:
2.25; 5.2 and 23.9 mg/), Mo mortality occurred at

2,25 mg/1. A1 animals died at 5.2 and 23.5 mo/]. The
LCsp for male and female animais was estimated to be
2.25 < LLggy < 5.2 mg/1.

In the low concentratfon clinica)l examination revealed
eyelid closure, restlessness, Jater apathy, squatting
posture and ruffled fur in all animals. Abdominal and
dragging respiration as well as respiratory sounds and
roeduced general state was seen in single animals. Mo
clinical signs could be detected from day 6 onward.

jha mid as well as the high concentration resulted in an
abundance of symptoms indicative for respiratory tract
injury (see 5.2.1,). In the mid concentration group these

symptoms developed mainly from day 1 onward in the

suryiving animals.

Body welight development of the low copcentration males
was deprassed in the first half of the Enst—e:pusure
perfod but at the end of the study the body weight had
recoyered. There was no effect on body weight development
of the females, The body weight development of mid and
high concentration groups could not be evaluated because
of the poor survival,

During ne:ruF53 a1l animals that died showed general
congestion. Focal hyperemia of the lungs and empty
gastrointestinal tract were seen additienally 1n animals
of the mid concentration group. E:Ensure to the high con-
centration led to atelectusis and bloody edema of the
Jungs, bronchial edema and intensified hydraotherax. Mo
macroscopic pathologic findings were noted in the animals
of the Tow concentration killed at the end of the study.

Histopathology in selected organs of single animals from
the mid and hiﬁh concentration greups revealed extensive
hyperemia of the lung, necrosis In the proximal tubules

of the kidney and centrilobular swelling of hepatocytes

in the high concentration as well as moderate empyhsema

and focal hypsremia of the Tungs and peripheral swelling
of hepatocytes 1n the mid concentratien,
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INTRODUCTION

Alm of tha study:

To obtain quantit&tTfa animal data ip order to assess a
passible azard by 1ﬂhalitiuﬂ of the product.

Dates of the studrr

The study was carr1ed out from January 25, 1893 to
February 46, 1993

5|1ict1un of cun:antr|t1uns'

based on
substance
order to

i the other concentrations were selected in
chieve an estimata of the LCy,.

The ie!nuETun of the cnn:entrntinn of test group 3 wWas

vailable information about the toxicity of the -
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3. MATERIAL
Name of test substance: Oiacetyl FCC
" Bateh No.: nr/9/92
3 PUrity: ' 89,1%
Pate of manufacture/
fil1ling: S¢eptember 18, 1982
Physical state/ :
appearance: 11quid / yellow to green-yellew
f
Storage conditions: was stared in a refrigerator
Stability: On completion of al)l tests the

stability of the substance will
be verifted by reanalysis. The

result can be obhtained From the
sponsor (BASF AG).

o011
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4.

4.1,

4.2,

4.3.

 Ags at th

METHODS

The test
method 40
guideline

method 15 based on the QECD Guidelines (1},
3 Eg?missfun Directive B4/445 EEC (2} and EPA
5 " +

Tast anians

Male and
THOM; bre
berach, F

The mean
given In

female Wistar rats (strain: SPF Wistar/Chtb;
eding facitity, Or. K. Thomae &GmbH, O-W7950 B1-
RE) wWere used for the investigations.

e baginning of the study: approx. B - 9 weseks

chapter 65.2.2.

Identific

The animalls were identified by color marking on the tail.

Housing a

The anima
tory diet
CH-4303 B
Tibttum d

The feed

well as F
aim and d
in commey

The drink
contamina
and the T
well as F

tion

d diet

5 were offered KLIBA rat/mouse/hamster Yabora-
24-343-4 10 mm pellets, Klingentalmihle AG,
tseraugst, Switzerland, and drinking water ad
ring the post-exposure abservation period.

sad in the study was assayed for chemical as

r microbiolpgical contaminants. In view of the
ration of the study the contaminants occurring
fa] feed might not influence the results.

ng water 15 regularly assayed far chemical

ts by the municipal autharities of Frankemthal
thnical Services of BASF Aktlengesellschaft as
r the presenca of germs hy a contract

laboratory.

In view of the aim and duration of the study, there are

noe specia
dr1nE1ng
The -anima
which a t
humidity
central a

They were

requirements exceeding the specification of
ater.

s were kept In fully air-conditioned rooms in
emperature in the range 20-24°C and relative

n the rapge 30-70% were regulated by means of a

r-conditioning system.

housed singly in cages type DK 111 of Becker,

body weight of the animals on day of exposure is

-

Ho1z
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4.4,

4.5,

Deviations from these sﬁecif1¢atians that might have had
any adverse effect on the results would be reported in
the results sectfon.

Test groups

5 male and 5 female rats were used for each test group.

Exposure system

Whole-hody inhalation system: IKA 02 (glass-stee]

construction), BASF Aktiengesellschaft, Volume V = 200 1:

the animals were kept singly in compartmentalized wire
cages, and ware exposed in the chamher,

Hola
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4.6, Generation of the 1nhqiatinn atmusphéra

4.6,1, Substance praﬁaratiuh

The test [substance was dosed un:ﬁﬂngad.'

 4.6.2, Technical| equipment

Cantinuous infusion pump INFU 382 [INDIGEL/Switzerland),
glass Fagnrizzr with thermostat (BASF) and a glass mixing

$F).

vesse] |

4.6.3. Procedure

By means pf the continuvous

test substance per test group were supp

vaporizer. The vapors that
supply air and passed ipto

4.7, Exposure

infusien pum?1amuunts of the

dﬂ?ﬂfugﬂd were mixed with
the inhalation system,

The following air flows (supply alr) were set:‘

test| group biast air
[1/h]
g1 3,000
2 3,000
3 . 3,000

The supply air was conditioned via a central air-can-
dittoning| system. The exposure System was placed inm an

air-condipioned laboratory.

By moans pf an exhaust alr

systaﬁ the pressure ratios in

the inhalption system were adjusted ‘in such a way that
the amount of exhaust air was higher {pressure below
atmospheric). This ensured that no contamination of the
laboratary occurred as result of leakages from the

inhalation chambor.

The Inhalption atmosphere was offered to the animals for

inhalatiop for ¢4 haurs.

ed to the heated

@o14
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4,.8. Analytical investigations

6.8.1. Neminal conceptration

The nominal concentration was calculated from the amount
of substance consumed and the air flow.

§.8.2. Sampling

Apparatus: 2 absorpfion vessels and a fritted glass
flesk, connected in series filled with
sorption soalvent
BASF sampling station (with vacuum pump gas
meter, impulse counter and automatic pump
switch) _

- Sarptien selvent: Dimethy)formamide (Merck) [DMF]

- Sampling velocity: 1.25 m/s

- Sampling volumes: 51 - 71

These volumes were adjusted to achieve amounts of the
test substance in the samples of the different test
Ergugsi which refer to the one-point calibration (c.f.

7

- Sampling position: immediately adjacent to the animals'
noses

! - - Sampling probe diameter: 4 mn
- Sampiing frequency: 1 sample per concentration group
about hourly
4.8.3. nna13tica] determination method

For the guantitative determination of the vapor concen-
tration a ga#s chromatographical method was used.

Equipment: GC HP 5840 A {Hewlett Packard)

o A el 0
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The folldwing gaschromatographical conditions were used:

:u1ﬁmn:
length;
int. dianm.

a

separat1qn

support
5i2e:
carrier ga
carrier ga
hydrogen:
air:
temperatur
Furnace t
furnace IE
detector
injector
internal
calibr, r
SHhate: 7
mple:

1ﬂié:t1un

Calibratig
- Methed

Ouring
bratiop
test sh
the suj

glass
Znm
- 2 mM
phase; 10% Ucon LB 550X
terial; Chromasorh WAW/HP

108/120 mesh

81 helium
§ flow rate: 26.9 ml/min
30 ml/min

C 242 ml/min
& program: 20°C/min after 6 min
mp. start: g0eC
mp.:end: leboc
emp, (FID): 200°C"
emp., : 200°%¢c

tandard {1.st.): CakW

tention time 1.5t.: 4.6 min

tention time 2.7 min

volume: 1wl

n

set up

the set up of the analytical procedure a cali-

curve was prepared in the solvent wWith the
bstance to be fnvestigated to show Tinearity in
table concentration range of the samples.

- Routing analysis during test period

Far raf
analyt]

tine analysis a one-point _calibration of the
cal procedure was prepared datly,

dois
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4.8.4.

Sample preparation

The obtained samples were taken up in approx. 40 ml DHF
in'a 50-ml calibrated flask. An Internal standard was
added using a pipette and the flask was filled up to the
calibration mark.

The samples 1 - & of test group 3 were diluted with DHF
sorptiaon solvent at a ratio of 15 + 35,

CaJculation of the concentration:

From the analytically determined mass values and the
sample volumes of the fnhalation atmosphere the concen-
trations were calculated in mg/l.

Temperature and humidity

The humidity in the Inhalation .systems was not measured
due to technical reasons. It 1s assumed that deviations
of humidity values from the guida11na requirements
(especially low humidity in dust aerosol) did not in-
fluence the test results, because of the relative short
exposure time,

The temperatures in the inhalation systems were measuraed
continuansly and recorded ance. Only deviations from the
tamgeraturu range (22 ¢ 2%C) of the OECD Guideline (1)
will be reported in the result section. .

Observation period

After the exposure period the surviving animals were
ohserved For 14 days, ;

Clintcal examinations

The body weight of the animals was checked before the
beginning of the test, after 7 days and at the end of the
observation period, Clinical findings were recorded for
each animal separately several times during exposure and
at least once on each workday in the abservatian periad.
A check for dead animals was made dafly.

Pathology

At the end of the l4-day observation period the surviving
animals were killed with €O, and were subjected to gross-
patholoaical examination Tike all other animals which had

Ho17
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Statfstigal evaluation

The stati{stical evaluation of the dose-response relatiaon-
ship was |carried aut using FORTRAN program AKPRGZ: De-
ganding n the data of the dose-response relationship ob-
ained by way of experiment, this Eru ram is used to
astimate |the LC,; or to perform a Probit analysis (see
(4)}. Esyimation of the LCgy will produce types LCy,
greater, |LCy, about, or LCgy smaller, If the results are

Type LCg
binomina
verify th

Retention

The raw d
this repg
least for
¥ions. T
patholog

greater or LCgy smaller, an additional
test 1s carried out (see (%)), 1n order to

gse statements statistically, 1f necessary.

of recards

ata and protocol, as well as the orfginal of
re, are retained at BASF Aktienpgesellschaft at

the perfod of time specified in the GLP regula-
5Eec1mens are handled according to the -
SOP "procedura for acute tests".

Bio1s

T T
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e

5.2.
5.2.1.

RESULTS

Concentration and lethality

The means of the .concentrations {n the test groups and
the Tethality rates (number of animals that died / number
of animals exposed) are presented in the following tahle.

Cumulated : Test group {concemtration)
Tethality
on day | 1 (2.25 mg/1) 2 (5.2 mg/1) 3 {23.3 mg/1)
m f L] F m f
0 O/5 | o/5 | o/8 | o/5 | as5 | s
1 - - 4/5 g/5 5/5 4/5
H - . - 5/5 - :
7 - - 5/% . - 5/5
14 - 2 . - & -
Total at
end of 0/10 10/10 logsim
the study

m = male, f = Female
- = Tethality unchanged

0 = day of exposure

Clinical examinations
€linical signs and Findings

During exposure and in the post-exposurs observatien
pariod:

Clinical signs and findings which were observed during
{up to 4 hours) and after exposure (> 4 hours) are
presented in the following tables, -

Eo1g
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cidence ﬂflﬂ]iﬂTEij findings depending on

concentratiaon:
Table:
Hale _
Iconcentration (mail) 2.25 5. 23.9 |
f tetal number of afimals 8 5 5 N
1ethality (number {of animals)| n.d. 5 5 |
respiration, abdominal 1 ]
respiration, dragging : 1 5 5
gasping | 5 5
Iraspir:turr sounds | § 4
eyelid, elasure E 5 5
nose, c¢rust formation, bloody |
restlessness 5 5
apathy : 5 5
abdominal position 1 5
snout wiping 5
* |sqguatting posture g i il
:niiﬂarectiun 5
lréduqed general sﬁite ] 1 5 )

n.d. = not deatected

—

Eozg
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Table:

Femalae
rEuncentritiun {mg/1} 2.25 5.2 23.9 )
total number of animals. 5 5 5
lethsl tty (number of animais)| n.d. 5 5
respiration, abdominal 1
respiration, dragging 1 ' 5 5
P gasping 5 5 il
' respiratory sounds 1 5 3
gyelid, closure 5 5 5
rest1e£;;;:;“w““ﬁr § 5 .
apathy 5 5 5
abdominal position 5
snout wiping 5
squatting posture 5 5 1
piloerection ] _‘;F
reduced gencral state 1 “ﬂwi

n.d, = not datected

- W B B
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TE.E.I.E. Time inie:va1f of ‘duration of the specific symptoms
depending jon concentration
Tabla: . | '
Male
Concentration {mg*'l] 2.25 5.2 23.9
total number of a+imals 5 5 5
{animals without findings 405 d6-dl4 T n.d,
lethality (study days) n.od. d1; d3 do; di
respiration, abdominal d2-d3
respiration, dragging’ _ dl E g;a h - 1/2 b
;ﬁsping dq1 - d2 1 h - d0
respiratory soundp dl d1 - d2 d0
eyelid, clasure I/4 h - $ h|i/&8h - & hi<1/% h~4h
nose, crust formakion, bloody g2
restlessness < 1/4 h ¢ 1/4 h )
apathy Lfa b - 4h; 14 n - 4 hlC 174 - g
abdominal positiop d2 1L h -4 h; do
snout wiping < 1/4 h
squatting posture di dl
pi]naregz}nn dl - d3
reduced general statn dl dl - d2

hauy
day

nat dete:tjd

=1 = Bl —

post-exposure on exposure day

No clinfcal obser atinns were performed on public holidays or

weekend by test groeups.! and 3.

Foan
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Table:
Fanale ,
Cuncantratinn {mg/1) 2.25 5.2 23.9
total ﬁ;;har of animals 5 5 5
animals without findiags d0; d&-d14 dEF n.d.
Tethality (study days) n.d, dl - d2 do; dl; di
respiration, abdominal ) d2-d3
o~ respiration, dragging a1 2 /2 h - 172 b i
gasping dl l h - g2
respiratory sounds dl dl do - d2
eyelid, closure ah-4n|1/6h-ah| 1/8h-4h]
restlessness < 1/4 h < 1/4 N
apathy 174 h - 4h;|1/4 h - & h| < 1/4 h -
d] - d2 4 h; do
abdominal position 5 L h -4 h; do
shout wiping < 1/% h
squatting posture dl dl 41 - d2 |
! piloerection dl - d3 dl - d2 i
reduced geperal state _Ei "dJ

= oot

our

nut detected

Enst EXpOsSUTe on exposure day

No clinical cbservations were performed on pub11c holidays or
weokend by test groups 1 and 3.
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§.2.2.

Body weight

Mean body

weight for all animals of all qrnugs on the day

of ‘exposure: male animals (% £ sd)
t 5d) 204 £ 12,7 g. The exact bady weight can
be seen from the raw data. :

animals |

293 2 10.

O,

female

[Mean body Leight Hale I Female
Day of |After |After |(Day of |After |After-
exposura|7 days|14 days|exposurn|? days|l4 days
Test group|} : '
Weight 1n g 283 281 328 181 201 210
Number of animals b 5 5 5 5 5
Test group|2 _
Weight in g ' 285 + + 207 + +
Number of animals B 5
Test group|3 ,
Weight ing | ol - ot 215 s +
Humber of animals 5 5
Historical
air) contprol
efght in g 248 286 | 318 | 177 196 | 211

+ = al) anfmals dead

Ho24

B

= W 0
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Results of analytical measurements

Concentration measurements

The calibration curve of the sybstance in the sglvept
used had a linearity range from 14.5 te 33.9 mg/50 m1.

Each 1ndividua) sample was analyzed. The fellowing in-
dividusl values for the concentration of the test groups
were obtained: using the voutinely prepared on-point-

calibration.

Tast group 1

Sample KNo. Analyt. concentration
mg /1
11 2.20 N
12 T e
13 2.26
14 2,23
Hean b 2.25
Fritted glass flask 1§ 0.0
Mean + fritted ;ia;; f?;sk 2.28
Hean (roundad) B.2%
E;:n:g:g deviation of s 0,047
Hominal cancentrgglun 2.4l

-y B

T 3
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Test group 2
Sample Na. Analyt. concentration
' mg/ 1
6 4.70
7 B, 06
. 8 L 4,80
| 9 6.08
Mean ' 5,15
Fritted|glass flask ID 0,01
Mean + Fritted_gl}ss flask 5.20
. Mean (rpunded) B.2
Eﬁgn%gﬁl deviation of + 0.61
Mominal|concentration 5.8
Tést graup 3
Sample No. Analyt. concentration
j ma/1"
, 1 0. 74
z 70.68
k] i - 20,72
T4 K 23,26
Hean - 23,85
Fritted|glass flask 1 g.020
Mean + fritted glass flask 23.87
Mean (rdunded) 23.8
§ gn%g;ﬂ deviation of + 4.75
Nominal |concentration

25.2

dioze

el

"

5 o
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5.4,

8.5,

Statistical evaluation

LLyg values, 4-hour exposure
LCyy (male and female rats): 2.25 < LCagy < 5.2 mg/1

The statisticalt ralfability 15 99%.

Pathology
Necropsy findings:
Animals that died spontaneously (8 + Q):

Test qroups 2 and 3 (6 & and § Q):
General congestian

Test group 2 (5 & and § Q):
Lungs: focal hyperesia

Test group 2 (2 & and 5 Q)
Gastrointestins] tract: empty

Test group 3 {5 & and 4 §):

Lungs: focal atelectastis 1n all lobes;

bloody edema (1 @), bropchi: edema ( 5 & and 4 §),
intensified hydroathorax

Micrascepic findings:

Test group 3 {] @):
Lung; extensive hyperemia
Kidneys: marked necrosis in the proximal part of the

tubulus
Liver: centrolobular swelling of hepatocytas

Test group 2 {1 8);
Liver: peripheral swelling of haﬁatucrtes
Lungs; moderate emphysemz focal hyperemia

Sacrificed animals:

Test group 1 (6 & and 5 8):
No pathalegic findings.

T T

I 3
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