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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 0 (test group 0), 50 (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 necropsied. The weights of 
adrenal glands, kidneys and livers were determined. In addition, these organs plus 
the cecum were fixed and assessed by histopathology. 
After completion of the first study phase, the test substance was administered by 
gavage to additional groups of 5 male and 5 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 sacrificed and necropsied, the same 
organ weights were determined. Again, these organs plus the cecum were fixed and 
assessed by histopathology. 
 
 

1.2. Results 
 
The following is a summary of the most relevant results: 
 
Test group 11: 1000 mg/kg body weight/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%) 
 
Pathology 
 
• Decreased terminal body weight of male animals (-8%) 
• 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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• 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 
• 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 were observed. 
 
Pathology 
 
• Increased relative weight of the liver in female animals (+13%) 
• Minimal centrilobular hypertrophy in the liver of all male and 2 female animals 
• Dilation of the cecum in all male and female animals characterized by 

shortening of crypts and epithelial thinning 
• Nuclear crowding in proximal tubules of the kidney in 4 male animals 
• Mineralization of the medulla in 2 male animals 
• Increased incidence 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 2: 150 mg/kg body weight/day 
 
Clinical Examinations: 
 
• No treatment-related, adverse effects were observed. 
 
Pathology 
 
• 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 
 
• 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 - IA-16 
Food consumption IA-17 - IA-20 
Body weight IA-21 - IA-24 
Body weight change IA-25 - IA-28 
 
 
PATHOLOGY (MEAN VALUES AND SUMMARY TABLES) 
 
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 microscopic findings IC-  6 
Absolute weights - mean values (male) IC - 7 
(Test groups 10, 11) 
Absolute weights - mean values (female) IC - 8 
(Test groups 10, 11) 
Relative weights - mean values (male) IC-  9 
(Test groups 10, 11) 
Relative weights - mean values (female) IC-10 
(Test groups 10, 11) 
Incidence of gross lesions IC-11 
(Test groups 10, 11) 
Incidence and grading of findings in target organs IC-12 
(Test groups 10, 11) 
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3. Supplement 
 
Characterization of “4,4’-Dihydroxydiphenylsulfon” 
Study No. 12L00002 
 
ANALYTICAL REPORT 
DHDPS 
Stability Analysis in 1% Carboxymethylcellulose in Drinking Water 
Project No. 01Y0066/05Y009 
 
Homogeneity and Concentration Control Analysis of DHDPS in 1% 
carboxymethylcellulose in Drinking Water 
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BASF SE    
Test Facility 
Experimental Toxicology and Ecology / Analytical Chemistry 
 
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  
drinking water 

Page 1 of 5 

 

 

Technique   HPLC 
 
System: Waters alliance 2487 with auto sampler, Dionex Chromeleon-

Software (Dionex), or equivalent system 
 
Column:   Length: 100 mm 

Inner diameter: 4.6 mm 
 
Stationary Phase: Chromolith Performance RP 18e, Merck or equivalent  
 
Mobile Phase A: 1000 mL acetonitrile are mixed with 1 mL formic acid (HCOOH) 
 
Mobile Phase B: 1000 mL water are mixed with 1 mL formic acid (HCOOH) 
 
Isocratic: 
  

Mobile Phase A Mobile Phase B 
20 % 80 % 

 
 
Injection volume: 10 L 
 
Flow rate: 5 mL/min 
 
Detection: 200 nm 
 
Column temperature: Ambient 
 
Run time: Approx. 3 min 
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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 a complete 
dissolution of the test substance. 

 
 The samples are filtered (cellulose filter, 0.2 m) prior HPLC analysis.  
 
 Annotation: If the amount of test substance in the sample solution is 

outside the calibration range (calibration solutions 1 – 5), an adequate 
dilution step with matrix solution has to be performed to match the 
described concentration range. 

 
Matrix solution: The preparation of the matrix solution has to be performed according to 

the procedure described for sample solution preparation 
 
Stock solution: Approx. 50 mg test substance are dissolved to a final volume of 100 mL 

with methanol (50 mg/100 mL) 
 
Calibration solution 1: 1.0 mL stock solution are diluted with matrix solution to 25 mL                  

(2 mg/100 mL) 
 
Calibration solution 2: 1.0 mL stock solution are diluted with matrix solution to 10 mL                     

(5 mg/100 mL) 
 
Calibration solution 3: 1.0 mL stock solution are diluted with matrix solution to 5 mL                     

(10 mg/100 mL) 
 
Calibration solution 4: 1.5 mL stock solution are diluted with matrix solution to 5 mL                    

(15 mg/100 mL) 
 
Calibration solution 5: 2.0 mL stock solution are diluted with matrix solution to 5 mL                  

(20 mg/100 mL) 
 
System-suitability solution: 

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

 
Procedure 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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drinking water 

Page 3 of 5 

 

 

Retention time: 
 
Test substance : 4,4`Dihydroxydiphenylsulfon: 

Approx. 1 min 
 
 
 
System suitability:  
 
 The calculated content of the system-suitability solution has to be in the 

range from 95 % to 105 %. 
 
 The coefficient of determination (R2) has to be  0.990. If the correlation 

coefficient (R) is used, this value has to be  0.995. 
 
Calculation:  
 
The concentration control measurements are based on external calibration         
(calibration solutions 1 – 5).  
 
The calculation of the content is performed electronically. (e.g. Dionex Chromeleon – Software, 
Microsoft Excel). Basic formulas for calculations are described below (e.g. Dionex Chromeleon 
– Software) 
 
Formulas: 
 
Calibration curve 
 
Y = a·x + b 
 
a = slope of calibration curve 
b = intercept 
 
Analysed concentration (CA) 
 

w
dV

a
bYCA
)(

                               or 
 
w = weight sample 
V = final sample volume 
d = dilution factor 
 

v
dV

a
bYCA
)(

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

Analysed concentration (CA) 
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Figure 1.1: Example chromatogram matrix solution (08 Oct 2012, Project no.: 01Y0066/05Y009) 
for illustration 
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Figure 1.2: Example chromatogram calibration solution (08 Oct 2012, Project no.: 
01Y0066/05Y009) for illustration 
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Figure 1.3 Example calibration curve (08 Oct 2012, Project no.: 01Y0066/05Y009) for illustration 
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BASF SE Analytical Report Page 1 of 10

Homogeneity and Concentration Control Analysis of 
DHDPS in 1% carboxymethylcellulose in Drinking Water

1. PROJECT AND TEST SUBSTANCE INFORMATION

Project No.: 30C0066/05S020

Test item (= test substance): DHDPS

Batch No.: 69611767J0

2. SAMPLE DATA

2.1. HOMOGENEITY AND CONCENTRATION CONTROL ANALYSIS 

Vehicle: 1% carboxymethylcellulose in drinking water

Storage conditions of the 
samples until analysis: Freezer

3. MATERIAL AND METHODS

3.1. SAMPLE PREPARATION AND ANALYSIS

The sample preparation and analysis of the test substance were carried out according to the 
valid control procedure 05/0066_01-01.

A detailed description of the control procedure is given in the appendix of this report.

3.2. LIST OF DEVIATIONS

3.2.1. List of deviations from the control procedure

There was no deviation from the described control procedure 05/0066_01-01.
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4. RESULTS AND DISCUSSION

4.1. HOMOGENEITY AND CONCENTRATION CONTROL ANALYSIS

The results obtained for the homogeneity and concentration control analysis of DHDPS in 1% 
carboxymethylcellulose in drinking water are summarized in the following table:

All calculated values in the table are rounded. Calculations were performed with a full set of 
decimal places.

Date of sample preparation: 08 Nov 2012
Date of sampling: 08 Nov 2012
Date of receipt of sample in analytical laboratory: 08 Nov 2012
Starting date of analytical determination: 19 Dec 2012

Name Amount Nominal 
Conc

Nominal 
Conc 

Mean RSD

g/100 mL g/100 mL % % %

05/0066-4
Sample 03 0.494 0.5 98.8%
Sample 04 0.500 0.5 100.0%
Sample 05 0.492 0.5 98.4% 99.1% 0.9%

Sample 06 1.485 1.5 99.0%

Sample 07 5.021 5.0 100.4%
Sample 08 5.032 5.0 100.6%
Sample 09 4.982 5.0 99.6% 100.2% 0.5%

Date of sample preparation: 20 Mar 2013
Date of sampling: 20 Mar 2013
Date of receipt of sample in analytical laboratory: 20 Mar 2013
Starting date of analytical determination: 09 Apr 2013

Name Amount Nominal 
Conc

Nominal 
Conc 

Mean RSD

g/100 mL g/100 mL % % %

05/0066-4
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 
concluded that DHDPS was distributed homogeneously in 1% carboxymethylcellulose in 
drinking water.

The values of DHDPS in 1% carboxymethylcellulose in drinking water were found to be in the 
range of 90 % – 110 % of the nominal concentration.

These results demonstrated the correctness of the concentrations of DHDPS in 1% 
carboxymethylcellulose in drinking water.

Figures of the calibration curve and examples of chromatograms will follow within this report.

Page 79 of 86

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

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

Property
 of B

ASF SE –  

Reproductio
n fo

r o
ther u

se prohibited 

without w
ritt

en perm
iss

ion



BASF SE Analytical Report Page 4 of 10

Figure 1: Chromatogram of matrix solution (measured on 19 Dec 2012)
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Figure 2: Chromatogram of calibration solution 1 (2.04 mg/100 mL, measured on 19 Dec 
2012)
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Figure 3: Chromatogram of sample 04 (measured on 19 Dec 2012)
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Figure 4: Calibration curve (measured on 19 Dec 2012, Concentration range 2.04 – 20.4
mg/100 mL)
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5. APPENDIX

5.1. CONTROL PROCEDURE 05/0066_01-01
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