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1. Summary

1.1. Methods

The objective of the study was to determine the toxicological profile of the test
substance including the target organs and the "no observed adverse effect level”
(NOAEL) after 4 weeks oral administration by gavage, before the beginning of a
subsequent repeated-dose 90-day oral toxicity study in Wistar rats.

The test substance was administered by gavage to groups of 5 male and 5, female
Wistar rats for 28 days. The dose levels were set to O (test group 0), SO\(test 'group
1), 150 (test group 2) and 500 mg/kg body weight/day (test group 3). Drinking water
containing 1% carboxymethylcellulose served as vehicle. At the“end of the
administration period, the animals were sacrificed and necropsi€d.\The weights of
adrenal glands, kidneys and livers were determined. In addition, these organs plus
the cecum were fixed and assessed by histopathtlogy.

After completion of the first study phase,, the test substance was administered by
gavage to additional groups of 5 male and_b5 female Wistar rats for 28 days at dose
levels of 0 and 1000 mg/kg body weight/day (test‘groups 10 and 11). At the end of
the administration period, the”animalS were saerificed and (nhecropsied, the same
organ weights were determined: Again, theseé organs plus-the eecum were fixed and
assessed by histopathologys

1.2. Results

The fellewing is a summary of the mest relevant results:

Tést group 11:41000 mag/kg bo'dy Wweight/day

Clinical Examinations:

. Lower mean body weights in male animals, i.e. -8.1% on study day 28
. Lower body*weight change values in male animals, i.e. on study days 21
(-13%)%and 28 (-18%)

Patholegy

. Decreased terminal body weight of male animals (-8%)

o Increased weight of the adrenal glands of male animals (absolute +45%,
relative +59%)

. Increased weight of the liver in female animals (absolute +17%, relative +20%)
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o Increased relative weight of the kidney of male (+18%) and female animals
(+12%)

. Dilation of the cecum in all male and female animals

. Minimal hypertrophy / hyperplasia of the cecal mucosa in all male and 4
female animals

. Minimally increased apoptosis of cecal mucosal cells in all male and 3 female
animals

o Nuclear crowding in proximal tubules of the kidney in 3 male animals

. Mineralization of the medulla in 2 male animals

. Minimal centrilobular hypertrophy in the liver of all female animals

Test group 3: 500 mg/kg body weight/day

Clinical Examinations:

° No treatment-related, adverse effects weré observed.

Pathology

. Increased relative weight of thé=fiver in female animals (+18%)
Minimal centrilobularhypertrophy inithe liver of all male,and 2 female animals
Dilation of the cecumrin all male and female anigrals.characterized by
shortening of crypts«and epitheliakthinning

° Nuclear crowdingiin proximal tubules of the*kidney in 4 male animals
Mineralization,ef the medulla_in 2 male animals
° Increasedtincidence of basophilic tubules(grading was minimal in all animals):

all male_ and 3 female animals while the incidence in controls was 1/5 in both
male and females

Test group 238150 mg/kg body=weight/day

ClinicallExaminations:

° No treatmentsrelated, adverse effects were observed.

PatholagVy

° Increased relative weight of the liver in female animals (+8%).
. No histopathology was performed.
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Test group 1: 50 mg/kg body weight/day

Clinical Examinations:

. No treatment-related, adverse effects were observed.

Pathology E

° No test substance-related findings were observed. @
No histopathology was performed. '{&
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2. Tables Section

CLINICAL EXAMINATIONS (MEAN VALUES AND SUMMARY TABLES)

Observations Report IA- 1-1A-16
Food consumption IA-17 - 1A-20
Body weight IA-21 4lA-2%
Body weight change IA-25 % JA-28
PATHOLOGY (MEAN VALUES AND SUMMARY TABLEYS)

Absolute weights - mean values (male) IC-1
Absolute weights - mean values (female) IC-2
Relative weights - mean values (male) IC- 3
Relative weights - mean values (female) IC- 4
Incidence of gross lesions IC- 5
Incidence and grading of microscopiesfindings IC- 6
Absolute weights - mean values (malé) IC-7
(Test groups 10, 11)

Absolute weights - mean valdges (female) IC-8
(Test groups 10, 11)

Relative weights -gneanvalues (male) IC- 9
(Test groups 10, 119

Relative weightS\- mean values (female) IC-10
(Test groupsi10; 11)

Incidence'of gross lesians IC-11
(Testgroups 10, 11)

Ineidence and grading”of findings-n target organs IC-12

(TFest groups 10,4171)
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3. Supplement

Characterization of “4,4’-Dihydroxydiphenylsulfon”
Study No. 12L.00002

ANALYTICAL REPORT

DHDPS 6
Stability Analysis in 1% Carboxymethylcellulose in Drinking Water N 5@
Project No. 01Y0066/05Y009 \

NS
Homogeneity and Concentration Control Analysis of DHDP i 1%
carboxymethylcellulose in Drinking Water O

o

?f" F o

cX *‘6\ 6\O
s\@?\ \O‘ \(Q
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BASF PATHOLOGY REPORT Ic 1/12
30C0066/055020
Repeated-dose 28-day toxicity study in Wistar rats 19.Jun.2013 HAMA

Administration by gavage, Range-finding study

ABSOLUTE WEIGHTS - MEAN VALUES (MALE)

Sacrifice
Sex
Group
Terminal body weight g M
% dev
SD
n
Adrenal glands g M
% dev
SD
n
Kidneys g M
% dev
SD
n
Liver g

*: P <= 0.05, #*: (;:)
Kruskal-Wallis and Wilcoxon t , two SJ®
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BASF PATHOLOGY REPORT Ic 2/12
30C0066/055020
Repeated-dose 28-day toxicity study in Wistar rats 19.Jun.2013 HAMA

Administration by gavage, Range-finding study

ABSOLUTE WEIGHTS - MEAN VALUES (FEMALE)

Sacrifice
Sex
Group
Terminal body weight g M
% dev
SD
n
Adrenal glands g M
% dev
SD
n
Kidneys g M
% dev
SD
n
Liver g

*: P <= 0.05, #*: (;:)
Kruskal-Wallis and Wilcoxon t , two SJ®
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BASF PATHOLOGY REPORT Ic 3/12
30C0066/055020
Repeated-dose 28-day toxicity study in Wistar rats 19.Jun.2013 HAMA

Administration by gavage, Range-finding study

RELATIVE WEIGHTS - MEAN VALUES (MALE)

Sacrifice
Sex

Group

ae

Adrenal glands 3
Kidneys %
Liver

*: P <= 0.05,
Kruskal-Wallis
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BASF PATHOLOGY REPORT Ic 4/12
30C0066/055020
Repeated-dose 28-day toxicity study in Wistar rats 19.Jun.2013 HAMA

Administration by gavage, Range-finding study

RELATIVE WEIGHTS - MEAN VALUES (FEMALE)

Sacrifice
Sex

Group

ae

Adrenal glands 3
Kidneys %
Liver

*: P <= 0.05,
Kruskal-Wallis
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BASF PATHOLOGY REPORT Ic 5/12
30C0066/055020
Repeated-dose 28-day toxicity study in Wistar rats 19.Jun.2013 HAMA

Administration by gavage, Range-finding study
INCIDENCE OF GROSS LESIONS

Sacrifice F1 6
Sex M F

0 0

5

Group
Animals in selected group

.......................................................................... o N
No abnormalities 5 5 5 5 5 5 5 5 ®
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BASF PATHOLOGY REPORT Ic 6/12
30C0066/055020
Repeated-dose 28-day toxicity study in Wistar rats 19.Jun.2013 HAMA

Administration by gavage, Range-finding study

INCIDENCE AND GRADING OF MICROSCOPIC FINDINGS

Sacrifice Fl

Sex M F

Group 0 1 2 3 0 1 2 3 . @
Animals in selected group 5 5 5 5 5 5 5 5 \

.......................................................................... < N
Adrenal cortex exam. 5 . . 5 5 . . 5 \Q
Adrenal medulla exam. 5 . . 5 5 . . Q( >
Cecum exam. 5 . . 5 5 . ‘5

Dilation . . . . .

5
P 5 . . . 5
Kidneys exam. 5 . / 5 5 @ . 5
Tubules, basophilic, (m)f 1 . . 5 6 . 3
1. 1 0 i 3
Nuclear crowding 6

Mineralization, medulla,

w

O,)

e
K \\@
S K

Liver xam. ‘ 5
Hypertrophy, (cent bular K ‘ .
mph01d @

@ \\O,s&\é\
\OQ & \\ﬁ

@Q O
<& .&Q\O

.“‘“.«9/

Infiltrati

(SR E RN RN e
g N O
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BASF PATHOLOGY REPORT Ic 7/12
30C0066/055020
Repeated-dose 28-day toxicity study in Wistar rats 19.Jun.2013 HAMA

Administration by gavage, Range-finding study

ABSOLUTE WEIGHTS - MEAN VALUES (MALE)
(TEST GROUPS 10, 11)

Sacrifice
Sex
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BASF PATHOLOGY REPORT Ic 8/12
30C0066/055020
Repeated-dose 28-day toxicity study in Wistar rats 19.Jun.2013 HAMA

Administration by gavage, Range-finding study

ABSOLUTE WEIGHTS - MEAN VALUES (FEMALE)
(TEST GROUPS 10, 11)

Sacrifice
Sex
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BASF PATHOLOGY REPORT Ic 9/12
30C0066/055020
Repeated-dose 28-day toxicity study in Wistar rats 19.Jun.2013 HAMA

Administration by gavage, Range-finding study

RELATIVE WEIGHTS - MEAN VALUES (MALE)
(TEST GROUPS 10 ,11)

Sacrifice
Sex
Group

*: P <= 0.05, *%*: 0.
Wilcoxon test: o sided
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BASF PATHOLOGY REPORT Ic 10/12
30C0066/055020
Repeated-dose 28-day toxicity study in Wistar rats 19.Jun.2013 HAMA

Administration by gavage, Range-finding study

RELATIVE WEIGHTS - MEAN VALUES (FEMALE)
(TEST GROUPS 10, 11)

Sacrifice
Sex
Group

*: P <= 0.05, *%*: 0.
Wilcoxon test: o sided
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BASF PATHOLOGY REPORT Ic 11/12
30C0066/055020
Repeated-dose 28-day toxicity study in Wistar rats 19.Jun.2013 HAMA

Administration by gavage, Range-finding study

INCIDENCE OF GROSS LESIONS

(TEST GROUPS 10, 11)

Sacrifice Fl b
Sex M F .

Group 10 11 10 11 \
Animals in selected group 5 5 5 5 ‘Q

No abnormalities 4 . 4

Cecum . . . . O
Dilation . 5 . 5 ‘

Glandular stomach . . . . Q
Erosion/ulcer 1 . / . @

Liver

Focal constriction . . 0
S L. QO
%) .
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BASF PATHOLOGY REPORT Ic 12/12
30C0066/055020
Repeated-dose 28-day toxicity study in Wistar rats 19.Jun.2013 HAMA

Administration by gavage, Range-finding study

INCIDENCE AND GRADING OF FINDINGS IN TARGET ORGANS
(TEST GROUPS 10, 11)

Sacrifice F1l

Sex M F . <E:>
Group 10 11 10 11 \
Animals in selected group 5 5 5 5 ‘Q

Cecum exam. 5 5 5 5
Dilation 5 5
I Q)
Hypertrophy/hyperplasia, dif . 5 4 ‘
. L. 5 4
Apoptosis, enteric cells 5 3
1. 5 / 3 @
Kidneys exam. 5 5 6
Tubules, basophilic, (m)f 4 3 3 0
3

Nuclear crowding

Mineralization, medu la% 3‘ 69
Liver xam. ‘ 5 5
Hypertrophy,% bular K . 4

Infiltrati

e O
con c;%lon, E{\O QQ 1

(SR E RN RN e
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Competence Center Analytics

Final Report

Characterization of "4,4'-Dihydroxydiphenylsulfon"
Study No. 12L00002 (confidential)

Test item
Chemical identity

Chemical structure

Batch identification

Date of production (test item)
Origin of test item

PSN

CAS no.

Sponsaor,

Date @f recaipt of order

Date of receipt of tet item

Festing facility

Stugyhdirestor

Starage cond. tesfiitem
Test period

Storage of records

‘Storage of sample of test item

- BASF

The Chemical Company

Page 1 of 11
4,4'-Dihydroxydiphenylsulfon
4,4'-Sulfonyldiphenol (DHDPS)

HO— gl »——OH

P8 /
bR e, Mo
\ / \

6961176730
NGv'28,2011
05/0066-4
80409-1

Dec 07, 2041
Dec 15, 2011

Competence Center Analytics, BASF SE,
D-67056 Ludwigshafen

|

Room temperature, moisture protection

Jan 13, 2012 — Feb 28, 2012

GLP archives, Competence Center Analytics

Archives, Competence Center Analytics
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Final Report Page 2 of 11
Characterization of "4,4'-Dihydroxydiphenylsulfon”
Study No. 12L00002 (confidential)

Summary of results 6

The test item was characterized by spectroscopic and chromatographic methods. . \'Q

"H-NMR spectroscopy confirmed the structure of the test item. Furthermore, the test item was

imaged by its HPLC fingerprint by reversed-phase chromatography. Two peaks with area fr N
>0.1% were present. The main component with 99.3% and 99.5% and a by-product W|th
and 0.34% at a wavelength of 230 and 250 nm, respectively.

Quantitative "H-NMR spectroscopy using the internal standard method yielded % rity of
the test item of 99.4 g/100 g.

1 Appearance and Homogeneity

Method Visual Inspe
Result The testitem was a fine &)wder Q
as ob sly homo O
Date of test 13, 2012 6
‘\< b
Meth@ OH -NMR speQ@

Head of laboratory

QN

t| -NMR copy

\ﬁaratus O Bruker
‘ gents DMSO-ds (Euriso-top)

*

ence standard: Tetramethylsilane TMS (Cambridge Isotope)
@ paranon n adequate mass of the test item was filled into a sample tube and
dlssolved in DMSO-dg containing TMS.
t parameter Measuring frequency = 400 MHz, measuring temperature = 30 °C;
\ further parameters see 'H-NMR spectrum page 6

Resulté The "H-NMR spectrum shows the expected signals for the given
structure (see page 6).

S&\ test Feb 23, 2012

&\
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Characterization of "4,4-Dihydroxydiphenylsulfon"
Study No. 12L00002 (confidential)

3 Content of Main Component and By-Products 6
Method 'H-NMR spectroscopy with internal standard @
Apparatus Bruker DPX 401

Reagents Solvent: DMSO-dg (Euriso-top) Q\
)

Reference standard: Tetramethylsilane TMS (Cambrid Q
Internal standard: 1,3,5-Trimethoxybenzene (Sj Q h)
Purlty 100 % (for calc.)
Mol. weight 168.19 g!mol

Sample preparation About 11-15 mg test |t and about 1 mternal standard
were weighedto the nearest 0.01 m mple tubes and dissol-
vedin D containing TMS nce standard.

Test parameters Measu uency = 2; measurlng te@ure 30 °C;

her p eters see R spectu
Result quantltat|0n easurem camed out. Evaluation

S perform three r cule of the internal stan-
ard (at ~ 6 1 and 4 prot (o) cule of 4,4'-

@V dlhydro heny sulfone@ ). Exemplary spectrum see
\ KQT 4.4'di &iphenylsulfone
O

< est item internal standard Resulting
* ight | peakinten- | weight | peak inten- mass
\ [ sity [area [mg] sity [area fraction
\ > units] units] [a/100g]
C) ST 1112 | 40000 | 1040 | 420.14 99.4
@ ° 11.70 400.00 15.09 578.85 99.5
3 14.40 400.00 10.29 320.86 99.4
\ mean 994

$ By-products were not detected.
Q Date of \ Feb 28, 2012
Q@ o I
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Characterization of "4,4'-Dihydroxydiphenylsulfon"
Study No. 12L00002 (confidential)

4 HPLC Fingerprint

Method Reversed-phase high pressure liquid chromatography with UV detec-
tion at two wavelengths and area percent evaluation

Apparatus Automated HPLC system, equipped with an autosampler and a
UV/Vis detector, connected to an electronical data processing system

Reagents Acetonitrile  (Fluka)
Demineralized water obtained from a Milli-Q system

Sample preparation Approximately 30 mg of test item were weighed into 225 mL volu-
metric flask and filled up to the mark with acetonitrile,_Afterwards, a
2/25 dilution was carried out with a mixture @facetonitrile/water
(171 viv).

Test parameters Column: LiChrospheg 100, RP-18 ec, 5 ym, 125 x 3 mm
(Macherey Nagel)
Mobile phaSejA! Acetoritrile/water = 10/90(V/V)
Meébile phase B: Acetaonitrile/water = 90/10,(V/V)

Injeetion volume: 20 WL

Flow rate: 0.7mL/min

Qven temperaturey, 25 °C

UV detection A =230 nniaw=1250 nm

Gradigntelution:

time [min] 0 25 30 31 46
Al%] 85 30 30 85 new
B [%] W 70 70 15 injection

The HPLC fingegprint shows two peaks with area fractions >0.1%.
The pegéktarea ofithe main component corresponds to 99.3 % at 230
nmeandi99.5 % at 250 nm. A by-product with 0.30% and 0.34% was
dete€ted at 230 and 250 nm, respectively. These values are the me-
aps'of two determinations. For details see pages 9-10.

Result

For representative chromatograms of blank run and test item at both
wavelengths see pages 8-10.

Date of test Jan 18, 2012 - Jan 19, 2012

Head of laberatory
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Final Report Page 5 of 11
Characterization of "4,4'-Dihydroxydiphenylsulfon™
Study No. 12L00002 (confidential)

GLP Compliance Statement

This study was conducted in accordance with the OQECD Principles of Good Laboratory Practice
and the GLP Principles of the German "Chemikaliengesetz" (Chemicals Act).
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WDW EM
SSE O

L8 0.16Hz
GE 0

PC 100

Spectrum edited by: Mrs.Bolz
Standard: TMS

Characterization of "4,4'-Dihydroxydiphenylsulfon"

Study No. 12L00002 (confidential)
Identity of test item by 'H-NMR spectroscopy

o
=
=
=

1]

c
<

—

@
o

=

]
O

0]

Q
==
[}
8-
@©
o
=
o}
&)

Final Report

12L00002.1
4.4'-Dihydroxydiphenylsu

Current Data Parameters
NAME 12100002 1
EXPNO 10
PROCNO 1

F2 - Acquisition Parameters
Date_ 20120223

Time 854
INSTRUM dpx401_a
PROBHD 5mm BBI 1H-BB

PULPROG 2930

D 131072

SOLVENT DMSO

NS 32

DS 2 j
SWH 8012820 Hz

FIDRES 0061133 Hz

AQ 81789427 sec

RG 1437

ow 62.400 usec

DE 11.00 usec

TE 3030 K

o1 100000000 sec
MCREST 0 sec

MCWRK 0.01500000 sec
===z==== CHANNEL f1 ========
NUCt 1H

P1 9 50 usec

PLY  DdB

SFO1 4003332026 MH2

k2 - Processing paramelers
Si 131072
SF 400 3300002 MHz

NE spectrum & expected sign

$
.

o
Jom
ot

he given structure

04
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Quantitative "H-NMR spectrum of the test item
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Blank run of HPLC-fingerprint at & = 230 nm

Sample : Blindlauf (Acetonitril - 230 nm)
Conc: 1.00000
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HPLC-fingerprint of test item at 230 nm 6
Sample : 12L00002 (230 nm) - A
Conc : 1.00000 . \
200
] g RVe\\

— 7 O
S <o

Named Péaks

RT [min] ¢ V] | Area [mVs]  Peak Name, BL
5,000 416.364 677 [ 363 BVU

5 @ 0.953 .978), 0278 VBU
108 0.521 181 0.077 | BBU

150 0367 0 5 0048 | BBU

17.653 ; 862 0.0: BBU

4547 3.884 0. BBU

\ 5.793 : Q BVU
6113 j VBU

Q" 0 ‘

Q
‘ &Q\O
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HPLC-fingerprint of test item at 250 nm 6
Sample : 12L00002 (250 nm) - A

Conc: 1.00000 \'6
ga0y 2 \
wn
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140
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10

......

: . \ 45

Named P_ ks Q
. RT[min] JHeight [mV]  Area [mVs] ~ \Aréd% | Paak Name - [BL
5.000 572.847 9341446 478 | TBVU
5 1,531 ; 0368 | VBU
1506 0.593 0.055 | BBU
155 oges \ 0,007 BBU
17.653 0. ; 0.0 BBU
4563 ; 0. BBU
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Statement of the Quality Assurance Unit

The Quality Assurance Unit inspects the laboratories of the department Competence Center Analytics in
regular intervals. Besides these general inspections we inspected the following itemS%efthis study in
accordance with the OECD Principles of Good Laboratory Practice and the GLP Principles|of the German
"Chemikaliengesetz" (Chemicals Act). Findings are reported to study director angito man&gement.

Verification of study plan: dan 10, 2012
Inspection of Date of inspettion Reported to
study director and to management
Conduct of sttidy:
HRLC fingerprint Jan 18, 2012 Jan 18, 2012
Ralv data: May #8n2042 May 21, 2012
Final report: I May 16,2012 May 21, 2012

Fhefinalseport reflects’the raw data.

Ludwigshafen

" Date
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taI TOXICO|O d cology
K ‘ udW|gsh rmany
\0 ST FAC QJECT IDENTIFICATION

j ct No.: 01Y0066/05Y009

‘\\ SPONSOR

BASF SE
67056 Ludwigshafen, Germany
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GLP COMPLIANCE STATEMENT

Practice and the GLP Principles of the German "Chemikaliengesetz" (Chemicals Act) whi

meet the United States Environmental Protection Agency Good Laboratory Pracliee
Standards [40 CFR Part 160 (FIFRA) and Part 792 (TSCA)], with the excepti8
recognized differences exist between the GLP Principles/Standards of OEC x e

Principles/Standards of FIFRA and TSCA. O

" &: 23 A0S, 206747y
Typed name of Laboratory: BA E

é( ot a"dcf;@
Germ .
O

This study was conducted in accordance with the OECD Principles of Good Laboratory \’@6

Study Director

Typed name of Study Director:
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STATEMENT OF THE QUALITY ASSURANCE UNIT

The Quality Assurance Unit (QAU) inspected the study and reported any inspection
results to the Study Director and to Management.

The final report reflects the raw data.

Phase of study Date of inspection Reported to'Study Director
and torManagement
(mm-dd-yyyy) (mym-ad-yyyy)
Study Plan: 10409-20{2 10-09-2012
Conduct of study: 10-12-2012 10-12,2612
Report: 08-08-2018 08=08:2013

Ludwigshatenys” 7 9 4“1, &, /. DO A

This document is the property of the sponsors (specified on page 1), use by other parties requires written permission by the sponsors

Page 6 of 19

This document is the property of the sponsors (specified on page 1), use by other parties requires written permission by the sponsors

Page 63 of 86



.l - BASF

The Chemical Company

L - BASF

The Chemical Company

Summary Report; Project No.: 30C0066/05S020

Report; Project No.: 01Y0066/05Y009

GLP CERTIFICATE (FROM THE COMPETENT AUTHORITY)

RheinlandDflz _-x@

Gute Laborpraxis / Good Laboratory Practice

e *
GLP-Bescheinigung / Statement of GLP Complian@? \Q{O

{gem. /according to § 19 Abs. 1 Chemikaliengesetz)

Eine GLP-Inspektion zur Uberwachung und Assessment of conformity with GLP accordi
der Einhaltung der GLP-Grundsdtze gemag to Chemikaliengesetz and Directive 2004
Chemikaliengesetz bzw. Richtlinie 2004/9/EG al:

wurde durchgefiihrt in:

Priifeinrichtung / Test facility 2
BASF SE / BASF
Experimentelle Toxikologie und Okolégie, Experimental Tox nd Ecology
67056 Ludwigshafen 67056 Ludwigs n, Germany
Prigfung na egorien [ Are ertise Q
gem_ / accordil hemVw\/-GLP Nr. 5 ance) L 3
1,2,3; g
und pathologi tersuchungen zu Wi nismen /
athological exdmi s conceming mo n
*
Datum der Ins@ { Date of Ing é
(T onal { day.month \
19.05.2009 & 06. bis 08. 0!
inr naHonaJnn abo antioned test facility is included in the national
irdegeimatiy auf iance Programme and is inspected on a
cht.

ul 5i5.

5 berichtes wird hi Based on the inspection report it can be confirmed, that
i Prifeinrichtung  die the test facility is able to conduct the aforementioned
studies in compliance with the Principles of GLP.

Verification of the compliance of the test facility with the
Priciples of the GLP has to be applied for in time o allow
for a follow-up Inspection 1o take place within four years
after commencing the above mentioned inspection.
Elapsing this term, the test facility will be taken out of the
German GLP-Monitoring Programme and this GLP
Certificate becomes invalid.

el
erbeg,, %,

Spt® e '—?:'*;.
n A L

Unterschrift, Datum / Signature, Date

-5
S

p £ ;
\ ............. v it,fa.hr,.:’z .22 M0.2008 |
0 _Dr. Pia Hirsch - stellv. Prasidentin - ;

F.‘

o u&éi‘y

{Mame und Funktion der verantworllichen Person / name \
and function of responsible person) e

O Landesamt fir Umwelt, Wasserwirtschaft und Gewerbeaufsicht
* Kaiser-Friedrich-Stralle 7
\ 55116 Mainz
Nyttt e e s

Name and adress of the GLP Monitoring Authority) Landesami fiir
Umwelt, Wasserwirtschaft ‘
und Gewerbeaufsicht
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1. INTRODUCTION

In the context of toxicological studies the stability of the test substance DHDPS in the vehicle 6
1% carboxymethylcellulose in drinking water has to be verified. The results of these analyse§ @

are reported and discussed. \

O
2. RETENTION OF RECORDS @

GLP-relevant records and materials are stored at BASF SE for z@lst period of time

specified in the GLP principles. Details concer:;iﬁg responsibilitie ocations of archiving

can be seen from the respective SOPs @ e raw data.

S -
3. TIME SCHEDUL% \\'Q %\
3
Study initiation dat 0 O@r 2012 \6
Experiment ing\date: é

,{% " gzz:z%{gﬁ\
. Q
& QP o
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4. MATERIAL AND METHODS E

4.1. TEST ITEM . 5@

The analyses of the test item (= test substance) were carried out at the Competence
Analytics of BASF SE, Ludwigshafen, Germany.

Name of test substance: DHDPS ‘O
Test substance No.: 05/0066-4 Q
Batch identification: 69611767J0 / 6<2,

CAS No.: 80-09- 1@
Purity: 9.5 %, (

q /100 g, (1&
% accordin & roject,n % 00002
Homogeneity: v G|ve

@ ntll 28 M

Storage
e stablllt e test substance under storage

conditio e test period was guaranteed by the
A sponsor he sponsor holds this responsibility.

‘\d ional T@&Xtance Inf

Dat% ction: \'28 Nov 2011

state/ ce: Solid / white

Q‘ Q‘storage 6&8 Room temperature

P
$\
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4.2. SAMPLE DATA

Sponsor:
Vehicle:
Target concentration:

Duration of the stability test

period:

Storage conditions of the
samples during the stability

period:

4.3. TEST SUBSTANCE PREPARATI

51.2 mg of the test substance we
transferred into 100 mL volum tr|c
e

After acetone evaporation

water were added
For each time point a
100 mL.

ample prepa
control p

A detaile ptlon of th

Q &}«

N ‘(\
&

DEVIAT

. SA&KT.

O
o
&

&
"o®

Dr. Buesen; Ms. Pabst
1% carboxymethylcellulose in drinking water
0.05 g/100 mL

7 days

Refrigerator

in5m et . 0.5 ml§|s solution were
rature 1 o carbox xe llulose in drinking
S prepare |nal nom ntration was 0.0512 g /

&\

d anaIyS|s erst substance was carried out according to the
5/0066

%’@ procedure is given in the appendix of this report.

IONS FROM THE CONTROL PROCEDURE

o deviations from the described control procedure 05/0066_01-01.
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5. RESULTS AND DISCUSSION E

5.1. ANALYSIS OF STABILITY . \'6

The results obtained for the stability of the test substance in 1% carboxymethylcellulose
drinking water are summarized in the following table. %

All calculated values in the table are rounded. Calculations were performed with sebof
decimal places.

Nominal Time after starting Concentration found m&centraﬁon
concentration é (%)

[9/200 mL]
[9/100 mL]
P A N
0.0512 Oh 0.055 07.3
0.0512 4h 0.0 < 104.9
0.0512 4 o 0. A o £ N\ \085
The stability samples fri rs until 4 d&' r stored at %\mperature
Nominal er starting centration Nominal concentration
concentrati < (%)

‘\O N [g/{ &
[g/1oo%
8054 106.6

&sta ility sampl‘i duratlorlqc)f? was stored in the refrigerator.
Q 5. 2@93&% \

alytical results it is concluded, that DHDPS is stable in 1%

KBased on‘j¢he
carboxym llulose in drinking water over a period of 4 days at room temperature and
@ 7 days,inthe‘refrigerator.
All mlned concentrations were in the range of 90 % - 110 % of the nominal
ation.
. \

$\
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FIGURES

Figure 1: Chromatogram of matrix solution (measured on 19 Oct 2012)

60_2012-10-19 #2 Matrix wwvsi1 * @
mAU WVL:200 nm \

-50-]

B L L S !
0,00 0,25 0,50 0,75 ,00 1,25 “ 2,00 \ X : S
Figure 2: Chromat ram: of)alibration x1 (2.044 @%mL, measured on 19 Oct

2012) \
140_2012-10-49 #4 ’q@ sauerhal g ‘ Kalib 1 & uv_VIS 1
mAU NS NS A Y WVL:200 nm

@ E -20 l!. min|
0 ‘ 0,25 0,50 0,75 1,00 1,25 1,50 1,75 2,00 2,25 2,50 2,75 3,00
. \
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Figure 3: Chromatogram sample solution day 7 (measured on 19 Oct 2012)

400-2012-10-19 #9 Stability 7d UV VIS 1
mAU WVL:200 nm

300+

200+

100

80,0

Area [mMAU*min]

E \QCONTROL PROCEDURE 05/0066_01-01

N\
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BASF SE
Test Facility
Experimental Toxicology and Ecology / Analytical Chemistry

CONTROL TEST

O - BASF

Tha Chamical Company

Test substance number: 05/0066
Name of test substance: DHDPS

Control procedure: Content (LC) / Carboxymethylcellulose(CMC) in
drinking water

No.: 05/0066_01-01
Effective from: 09 Oct 2012

@

Page 1 of 5

v\\\"

Technique HPLC

System: Waters alliance 2487 with auto sampler, Dionex Chromeleo
Software (Dionex), or equivalent system

Column: Length: 100 mm

Inner diameter: 4.6 mm
Stationary Phase: Chromolith P manc
Mobile Phase A:
Mobile Phase B:
Isocratic:

Mobile Phase A Phase B

ate

Q) o e*\@

) o\ (\@

‘QQ O $\
O\)

\
QN
S

e &Q& &\

18e Merck or%a;nt

ic acid (HCOOH)

1000 m rile gre mixed W|th 1 f
ater are mixed w formlc acid (HCC@

-\
66"

This document is the property of the sponsors (specified on page 1), use by other parties requires written permission by the sponsors

Page 15 of 19

This document is the property of the sponsors (specified on page 1), use by other parties requires written permission by the sponsors

Page 72 of 86



.l - BASF

The Chemical Company

Summary Report; Project No.: 30C0066/05S020

Ll - BASF

The Chemical Company

Report; Project No.: 01Y0066/05Y009

BASF SE [ - BASF

Test Facility

Experimental Toxicology and Ecology / Analytical Chemistry The Chemical Company

CONTROL TEST

Test substance number: 05/0066 No.: 05/0066_01-01

Name of test substance: DHDPS Effective from: 09 Oct 2012 @
Control procedure: Content (LC) / Carboxymethylcellulose(CMC) in Page 2 of 5

drinking water

Sample solution: Samples are diluted completely with methanol using appropriate
volumetric flasks to obtain sample solutions with test substance
concentrations that match the calibration range.

If required, all dilutions are sonicated for 5 minutes to ensure @ plete
dissolution of the test substance.

The samples are filtered (cellffllter 0.2 ym) @ analysis.

Annotation: If the of test substance. i in ple solution is
outside the ¢ ti (calibration so 1-5), an adequate
dilution step 0Iut|on has e pe med to ma
described co ntr ion range.
Matrix solution: ration of the m as to be per cordmg to
dure descnb ample solution pr%
Stock solution .50 mg test are dlssﬂv I volume of 100 mL

ethanol ’ 0 mL)

Calibr@ 1:1.0 mL utlon are dilut |x solution to 25 mL
5& e §

tion solution 0 mL Stock solution a with matrix solution to 10 mL

/100 mL)
Callbratl t :1.0mL stoc Iutlo e diluted with matrix solution to 5 mL
‘ \r (10 mg/lO

ution 4 1& solution are diluted with matrix solution to 5 mL
mL)

6 ration soluti %L stock solution are diluted with matrix solution to 5 mL
O mg/100 mL)

Syst -suit y solution:
System-suitability solution is prepared with a second independent

calibration solutions and system-suitability solution are injected according

Q Q weighing according to calibration solution 3 (10 mg/100 mL)
Q@ Oo dure After conditioning the HPLC system, sample solutions, matrix solution,

to the sequence described in the raw data. All solutions are injected at
least once.

This document is the property of the sponsors (specified on page 1), use by other parties requires written permission by the sponsors

Page 16 of 19

This document is the property of the sponsors (specified on page 1), use by other parties requires written permission by the sponsors

Page 73 of 86



.l - BASF

The Chemical Company

Summary Report; Project No.: 30C0066/05S020

Ll - BASF

The Chemical Company

Report; Project No.: 01Y0066/05Y009

BASF SE
Test Facility
Experimental Toxicology and Ecology / Analytical Chemistry

CONTROL TEST

O - BASF

Tha Chamical Company

Test substance number: 05/0066 No.: 05/0066_01-01

Name of test substance: DHDPS Effective from: 09 Oct 2012

Control procedure: Content (LC) / Carboxymethylcellulose(CMC) in
drinking water

Page 3 of 5

Retention time:

Test substance : 4,4°Dihydroxydiphenylsulfon:

Approx. 1 min

the system- swta%%

System suitability:

The calculated co
range from 9

The co ﬁlCle%ermmatlo
coe nt (R) i ed, this valu

Calculation:

The concel

ol meas X
(calibration sol —5).
The c of the content
. Basic fol %
Callbran\@Q Q
gﬁ callbraao @
d rcept
nalysed @ n (CA)
Qght sample
= final sample volume
= dilution factor
 J
\ Analysed concentration (Ca)

=

med electroni
calculations

ulas:

o (YD) Ved
or a v

v = volume sample
V = final sample volume
d = dilution factor

RS
O

n has to be in the

to be > 0.990. If I}QIatlon
2 0. 995
ms& external  calibration

. .g. ionex Chromeleon — Software,
ribed below (e.g. Dionex Chromeleon
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BASF SE
Test Facility
Experimental Toxicology and Ecology / Analytical Chemistry

CONTROL TEST

Tha Chamical Company

Test substance number: 05/0066
Name of test substance: DHDPS

Control procedure: Content (LC) / Carboxymethylcellulose(CMC) in
drinking water

No.: 05/0066_01-01
Effective from: 09 Oct 2012

Page 4 of 5

\S

Figure 1.1: Example chromatogram matrix solution (08 Oct 2012, Project no.: 01Y0066/05

for illustration

Matrix

A

_2012-10-08Linearitt #2
AU

T
125 150

0,00 0,25 0,50 0,75 1, 1“75
Figure 1.2: pl romatogram n soluti
01Y0066/05Y0 illustration

\

no.:

@ 2012, Project
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CONTROL TEST

Test substance number: 05/0066 No.: 05/0066_01-01 6
Name of test substance: DHDPS

Effective from: 09 Oct 2012 . \@

Control procedure: Content (LC) / Carboxymethylcellulose(CMC) in Page 50of 5

drinking water ‘©
Figure 1.3 Example calibration curve (08 Oct 2012, Project no.: 01Y0066/05Y009) for iIIus@:
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Homogeneity and Concentration Control Analysis of
DHDPS in 1% carboxymethylcellulose in Drinking Water
‘\\Q )

1. PROJECT AND TEST SUBSTANCE INFORMATION \Q

Project No.: 30C0066/05S020 O< >

Test item (= test substance): DHDPS

Batch No.: 69611767J0 Q

2. SAMPLE DATA @ 6

2.1. HOMOGENEITY AND ATION C L ANALY@Q
% carbox IIquse in @ water

Storage conditions
samples unti @ Freﬁ @
DS ‘

AL AND

ﬂSAMPL ATION A{‘ QSIS
f the test substance were carried out according to the

sample tlon a
edure.

vaI|
OQ 30 descwx control procedure is given in the appendix of this report.
Q‘ Q 2. L|ST&D'EVIATIONS

% t of deviations from the control procedure
\ re was no deviation from the described control procedure 05/0066_01-01.

Vehicle:
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4, RESULTS AND DISCUSSION E
4.1. HOMOGENEITY AND CONCENTRATION CONTROL ANALYSIS . \@

The results obtained for the homogeneity and concentration control analysis of DHDPS i
carboxymethylcellulose in drinking water are summarized in the following table: \

decimal places.

Date of sample preparation: 08 Nov 2012
Date of sampling: 08 Nov 2012
Date of receipt of sample in analytical laboratory: 08 Noy 2012

Starting date of analytical determination: 19Dec 2012 6@

All calculated values in the table are rounded. Calculations were performed wnhO et of

Nominal

Name Amount
Conc

Sample 03
Sample 04
Sample 05

1.485

| 99.0% @
5.0 Q 5.0 106 %
¢ 5 5.0 100.
\ @9 6%%  100.2%  0.5%
wpreparatlon‘ \\ 20 Mar 2013
: % 20 Mar 2013
eipt of sa tlcal laboratory: 20 Mar 2013
ing date of a e ermmatlon 09 Apr 2013

Amount Nominal Nominal Mean RSD
Conc Conc
. 5& g/100 mL  g/100 mL % % %

\ Sample 21 9.712 10.0 97.1%
Sample 22 9.622 10.0 96.2%

Sample 23 9.622 10.0 96.2% 96.5% 0.5%
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Considering the low relative standard deviation in the homogeneity analysis, it can be 6
concluded that DHDPS was distributed homogeneously in 1% carboxymethylcellulose in

drinking water. . \'6

23
The values of DHDPS in 1% carboxymethylcellulose in drinking water were found We\he
range of 90 % — 110 % of the nominal concentration. O

These results demonstrated the correctness of the concentrations DPS in 1%

carboxymethylcellulose in drinking water.

Figures of the calibration curve and ex les oléomatogr follow within this report.
<< o . QQ} '\OQ
o O\' ’\66
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Figure 1. Chromatogram of matrix solution (measured on 19 Dec 2012) E
80 2012-12-19 #2 Matrix UV VIS 1
mAU WVL:200 nm
] .\ \
O
10] 09
14&
0,00

Figure 2: Chromat

2012)

@o%%hbrat{s@n '1 (2.04

ST
NN,

UV VIS 1
WVL:200 nm
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Figure 3: Chromatogram of sample 04 (measured on 19 Dec 2012) E
2012-12-19#10 Sample 04 UV_VIS_L
1000 mau WVL:200 ni \'6
] 23
8001 1No. \
600; ‘O
400 2 Q
200- 06
| QO
100- u”“””‘””"‘
0,00 025 0,50 1,00 1,25 0 1,75 2,25 2,50 2,75 3,00
Figure 4. Cal urve (me on 19 Dec ncentration range 2.04 — 20.4
mg/100 r& ?\
08 uv_Vvis 1
Q 00 % ; ; ; ; ; ; ;
Q o\ W 50 100 150 200 250
@ A Amount [mg/100 mL]
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5. APPENDIX

5.1. CONTROL PROCEDURE 05/0066_01-01

BASF SE
Test Facility
Experimental Toxicology and Ecology / Analytical Chemistry

Tha Ghemical Company

CONTROL TEST

Test substance number: 05/0066 No.: 05/0066_01-01

Name of test substance: DHDPS Effective from: 08 Oct 2012

F‘age‘ly

Control procedure: Content (LC) f Carboxymethylcellulose(CMC) in
drinking water

9

Technique HPLC

System: Waters alliance 24, a mpler, Dionex Cl leon-
Software (Dionex), or egu nt system

Column: Length?

Stationary Phase:
Mobile Phase A:

e e
gg e 5O Q®\
=RE o
o~ ,
N\
O

formance RP M equivalent 6
*
acetonitrile are mi 1 mL formic acid (@

1000 mL water are

N
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QO
@d

BASF SE
Test Facility

Experimental Toxicology and Ecology / Analytical Chemistry

CONTROL TEST

O - BASF

The Chemical Comparry

Name of test substance: DHDPS Effective from: 08 Oct 2012

Caontrol procedure: Content (LC) / Cart hylcellulese(CMC) in Page 2of §
drinking water O

Test substance number: 05/0066 Mo.: 05/0066_01-01 . Q\

Sample solution:

Samples are diluted completely with methanol using appropriate
volumetric flasks to obtain sample solutions with test substa
concentrations that match the calibratien range.

If required, all dilutions arg sonicated for 5 minutes to lete
dissolution of the test

se filter, 0.2 rr‘|) LC analy5|s
of test subs the sample solution
ange (cal|bra ufions 1 — 5 an @dedquat
ith matrix soluti erformed to
concentration r "\
%%coordmg to

Matrix solution: aration of the on has tg be
edure describe a mple solu‘non
Approx. 50 submance are di nal volume of 100 mL

with ha f100 mL)
ratlon lution 1: 1.0 mL ution are di matrix solution to 23 mL
/100 L)

ration sol

stock solution @ ed with matrix solution to 10 mL
/100 mL)

n3: 1.0 mL ste

@i are diluted with matrix solution to 5 mL
(10 !1

@:lon solution " m ck solution are diluted with matrix solution to 5 mL
0 mL)

alibration

D mL stock solution are diluted with matrix solution to 5 mL
{20 mg/100 mL)

suitability solution:

ocedure

System-suitability solution is prepared with a second independent
weighing according to calibration solution 3 (10 mg/100 mL)

After conditioning the HPLC system, sample solutions, matrix solution,
calibration solutions and system-suitability solution are injected according
to the sequence described in the raw data. All solutions are injected at
least once.
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BASF SE 01- BASF

Test Facility
Experimental Toxicology and Ecology / Analytical Chemistry The Chiantical Compacy @

CONTROL TEST

Test substance number: 05/0066 Mo.: 05/0066_01-01

*
Name of test substance: DHDPS Effective from: 08 Oct 2012 Q\Q

Caontrol procedure: Content (LC) / Cart thylcellulese{CMC) in Page 3of §
drinking water

Retention time: ‘

Test substance : 4,4 Dihydroxydiphenylsulfon:
Approx. 1 min @
The cale a‘ted en the system- &y solution has to be
range 5 %

System suitability:

ient of determi “TWas to be = 0.99 lation
) is used, thls sfobez 0 995
Calculation:
The ant n oontrol rements are extemal calibration
(calibra @ johs 1 —
T alculation of the content rmed elect e.g. Dionex Chromeleon — Software,
ft Excel). Basigdigrmulas¥or calculations c ed below (e.g. Dionex Chromeleon

ftware)

Formulas: ¢ O
Calibrati @Q

S

intercept
Analysed tion (C.)
e %g.& o Ub) ved
i ar a v
=weight sample v = volume sample
= final sample volume V = final sample volume
d = dilution factor d = dilution factor

Analysed concentration (Ca)
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BASF SE
Test Facility O - BASF 6
Experimental Toxicology and Ecology / Analytical Chemistry The Chiyical Compacy @
CONTROL TEST ¢ \
Test substance number: 05/0066 Mo.: 05/0066_01-01 . \
Name of test substance: DHDPS Effective from: 08 Oct 2012 \
Control procedure: Content (LC)/ Cart thylcellulose(CMC) in Page 4 of 5
drinking water O
Figure 1.1: Example chromatogram matrix solution (08 Oct 2012, Project no.: U‘lYGUGﬁ!E@‘

for illustration

ﬁcaﬁbr&ﬁon soh.@(@\d 2012, Project no.
n

-
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BASF SE 5
Test Faility O -BASF 6
Experimental Toxicology and Ecology / Analytical Chemistry The Chiyical Compacy @
CONTROL TEST ¢ \
Test substance number: 05/0066 Mo.: 05/0066_01-01 . \
Name of test substance: DHDPS Effective from: 09 Oct 2012 \
Control procedure: Content (LC)/ Cart thylcellulose(CMC)in  Page 50f5
drinking water O
Figure 1.3 Example calibration curve (08 Oct 2012, Project no.: 01Y0066/05Y009) for iliu@

60 DED05ES Exteinal Lv s 1

g a4
:
200

104

=
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