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Summary (continued)

Observations were made for unscheduled mortality, clinical signs, ophthalmologic findings, physical
abnormalities, body weight changes, feed consumption. Laboratory investigations (haematology and
clinical chemistry parameters), organ weights and their ratios and gross pathology were performed at
sacrifice. Histopathological examination was carried out on the preserved organs and tissues (including
gross lesions) of the control and high dose groups. All gross lesions in the lower dose groups (both males
and females) and rectum in the low and mid dose males were examined.

Under the experimental conditions described in the material and method section, the following results
were observed:

s At 500 and 1500 mg/kg Bwt/day the test item did not affect the general health status, growth and
food consumption, haematological and clinical chemistry parameters, fasting body weights, organ
weights and their ratios, gross and histopathology in male and female rats.

« At 4000 mg/kg Bwtiday the test item did not affect the general health status, growth and food
consumption, haematological and clinical chemistry parameters, fasting body weights, organ weights
and their ratios and gross pathology in male and female rats. Microscopically, rectum showed
chronic inflammation of minimal severity in males, which is considered treatment related change.

NO OBSERVED EFFECT LEVEL (NOEL):

In view of the results discussed above, as no treatment-related changes were noted in animals that
received a dose of 1500 mg/kg Bwt/day of Lignosulfonate, this level is considered to be the No Observed
Effect Level (NOEL) of Lignosulfonate in Wistar rats, under the test conditions and doses employed.

CONCLUSIONS:

The results of this study indicated that the oral administration of Lignosulfonate in male and female Wistar
rats at doses of up to 4000 mg/kg Bwt/day did not affect the general health status, growth and food
consumption, haematological and clinical chemistry parameters, fasting body weights, organ weights and
their ratios, and gross pathology. The only treatment-related finding was a chronic inflammation in the
rectum of high dose males.

In view of the results discussed above, as no treatment-related changes were noted in animals that
received a dose of 1500 mg/kg Bwt/day of Lignosulfonate, this level is considered to be the No Observed
Effect Level (NOEL) of Lignosulfonate in Wistar rats, under the test conditions and doses employed.
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STATEMENT OF CONFIDENTIALITY

The report contains confidential and proprietary information of DSM Nutritional
Products Ltd, Wurmisweg 576, 4303 Kaiseraugst, Switzerland which would not be
disclosed to anyone except the employees of this company or to persons
authorised by law or judicial judgement without an expressed or a written approval
of DSM Nutritional Products Ltd, Wurmisweg 576, 4303 Kaiseraugst, Switzerland.

STATEMENT OF GLP COMPLIANCE

The study was performed in compliance with the OECD Principles of Good
Laboratory Practice (GLP) for the testing of chemicals [OECD, {C(97) 186/Final}
adopted on 26th November, 1997] and in accordance with the Standard Operating
Procedures and the Study Plan. .

This study was conducted with OECD Guideline No. 407 for the testing of

chemicals, "Repeated Dose 28-Day Oral Toxicity Study in Rodents” adopted on
27" July, 1995,

DECLARATION

The Study Director hereby declares that the work was performed under his
supervision and in accordance with the described procedures. It is assured that

The Study Director accepts overall responsibility for the technical conduct of the
study as well as the interpretation, analysis, documentation and reporting of the
results except for the data related to the results of concentration, homogeneity
and stability of test item in food which are the responsibility of the study sponsor.

23092508

Mr. E. RAMESH . Date
Study Director
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QUALITY ASSURANCE STATEMENT

Director on the dates shown below:

Repeated dose (28-day) oral toxicity study with
ats" has been inspected in accordance with the
ory Practice [C(97) 186/Final].

gs reported to Management and to the Study

Inspection .
Date Study Phase Reporting
date
INITIATION PHASE
24.12.2004 Study plan review 24.12.2004
24.01.2005 Review of Amendment No. 1 to study plan 24.01.2005
18.08.2005 Review of Amendment No. 2 to study plan 18.08.2005
IN-LIFE PHASE
19.01.2005 Body weights, feed mixing and feed input 25.01.2005
16.02.2005 Preparation of blood smears 21.02.2005
17.02.2005 Terminal sacrifice — main groups 21.02.2005
REPORTING PHASE
11.04.2005 Draft report review 19.04.2005
to
19.04.2005
25.08.2005 Final report review 26.08.2005
&
26.08.2005

Inspections were performed according to the Standard Operating Procedures of
the test facility's Quality Assurance Unit. The report was inspected against the
approved study plan and pertinent raw data and accurately reflects the raw data.

Date: 10\0%\1@'
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LIST OF COMMONLY USED ABBREVIATIONS AND SYMBOLS
Alb Albumin MCH Mean Corpuscular Haemogiobin
Alp Alkaline phosphatase MCHC  Mean Corpuscular Haemoglobin
ALT Alanine aminotransferase Concentration
App Appendix / Appendices MCV Mean Corpuscular Volume
Approx.  Approximately mEq milli Equivalent
AST Aspartate aminotransferase mg milligram
min minute
Baso Basophils mmol millimole
BUN Blood Urea Nitrogen Mono  Monocytes
Bwt Body weight
NA Not Applicable
Chol Total Cholesterol Na Sodium
Creat Creatinine NAD No Abnormality Detected
Cm Centimetre Neut Neutrophil
nm nanometer
Eosi Eosinophil No. Number
EDTA  Ethylene Diamine Tetra Acetic
Acid pPg picogram
Epididym Epididymides Plat Platelets
P.T. Prothrombin time
F Female
fl Femto litre RBC Red Blood Corpuscies
pm revolutions per minute
g gram Ref App. Reference Appendix
G Giga
G. Group s seconds
GGT Gamma Glutamyl Transpeptidase SD Standard Deviation
Glu Fasting glucose
T Tera
Tot.Pro  Total plasma protein
H Height
Hb Haemoglobin U Units
Het Haematocrit uv Ultra violet
K Potassium W Width
kg kilogram WBC White Blood Corpuscles
% per cent
L Length
t litre umol micromole
Lymp Lymphocyte °C Degree Celsius
m meter
M Male
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1. SUMMARY

The test item Lignosulfonate, manufactured by Borregaard Industries Ltd,
Post Box 162, N-1701 SARPSBORG, Norway and supplied by DSM
Nutritional  Products  Ltd, Wurmisweg 576, CH-4303 Kaiseraugst,
SWITZERLAND was tested for its toxic potential in a “Repeated dose (28-
day) oral toxicity study in Wistar rats”.

The test item was mixed with the Ssniff rats/mice powder food to administer
specified test item dose levels of 500, 1500 and 4000 mg/kg Bwt/day to low
(G2), mid (G3) and high (G4) dose groups, respectively. A concurrent control
group (G1) received Ssniff rats/mice powder food without the test item

admixture. All the four groups consisted of 6 male and 6 female rats per
group.

Observations were made for unscheduled mortality, clinical signs,
ophthalmologic findings, physical abnormalities, body weight changes, feed
consumption. Laboratory investigations (haematology and clinical chemistry
parameters), organ weights and their ratios and gross pathology were
performed at sacrifice. Histopathological examination was carried out on the
preserved organs and tissues (including gross lesions) of the control and high
dose groups. All gross lesions in the lower dose groups (both males and

females) and rectum in the low and mid dose males were examined.

Under the experimental conditions described in the material and method
section, the following results were observed:

e At 500 and 1500 mg/kg Bwt/day the test item did not affect the general
health status, growth and food consumption, haematological and clinical
chemistry parameters, fasting body weights, organ weights and their
ratios, gross and histopathology in male and female rats.

e At 4000 mg/kg Bwt/day the test item did not affect the general health
status, growth and food consumption, haematological and clinical
chemistry parameters, fasting body weights, organ weights and their ratios
and gross pathology in male and female rats. Microscopically, rectum
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showed chronic inflammation of minimal severity in males, which is
considered treatment related change.

NO OBSERVED EFFECT LEVEL (NOELY):

In view of the results discussed above, as no treatment-related changes were
noted in animals that received a dose of 1500 mg/kg Bwt/day of
Lignosulfonate, this level is considered to be the No Observed Effect Level
(NOEL) of Lignosulfonate in Wistar rats, under the test conditions and doses
employed.
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2. STUDY DETAILS
Study Title

Test Item
Study Number
Study Director

Sponsor

Monitoring Scientist

Test Facility

Experimental schedule

¢ Acclimatization
* Treatment
* Sacrifice
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3. STUDY PERSONNEL

The following personnel participated in the conduct of the study.

Name, Responsibility, Function Signature
Section / Department with date
Mr. E. RAMESH M.Sc., Overall in-charge g
Study Director for the conduct K s <
Chronic section of the study and | 70 4 2en
report
preparation.
Mr.B. N. VISHWANATH M.Sc., Assistance in . r\‘\ M—
Technical co-ordinator conduct of the /é“
Chronic section study and report o \OC‘ \U s
preparation.
Dr. H. KRISHNAPPA  M.V.Sc., Veterinary
Study Veterinarian services W .~
Chronic section e lo \05
Mr.M. Y. SUNAGAR M.Sc,, Analyst —
Laboratory Investigations Haematology &
Haematology, Clinical Biochemistry and Clinical - -
Radioisotope Section chemistry w9 ‘ (3¢
Mr.P.V. LOKESH M.Sc,, Group Leader -
Necropsy and Histotechniques Necropsy & Slide /
Histopathology Section Preparation ppsth
' 1-9.05
Dr. JOMY JOSE M.V.Sc,, Necropsy and
Necropsy Pathology \
Histopathology Section services TYW‘ s
AR
Dr. K. KAMALA M.V.Sc,, Pathologist
Pathology K- K/\"l";)r
Histopathology Section ilal?
Ms T.M.TEJASWINI B.Sc., Documentation o) 20 caimt)
Histopathology Data Entry - =
EDP Section {alzo0s
Mr, SANJEEV. V. HULSOOR B.Sc. Data Entry
Data Entry , %
EDP Section pt \\'\\
Mr. M. VENKATESULU B.Sc. Report dM
Data Analysis and preparation &
Report Compilation, EDP Section Documentation (‘T\\ 490 <
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4. OBJECTIVE

The purpose of this Repeated Dose 28 day Oral Toxicity in Rodents study
was to assess the toxicological profile of the test item when administered to
rats. The animals were observed during the entire treatment period. This
study may provide information on major toxic effects, target organs and an
estimate of a No Observed Effect Level (NOEL) / No Observed Adverse Effect
Level (NOAEL).

5. GUIDELINE

This study was performed in accordance with the following guideline:

¢ OECD 407 adopted July 27 1995 (OECD, 1995) [As per the request of
sponsor this study did not include recovery groups and neurological
examination at the end of treatment was not carried out].

This study was also conducted in accordance with the standard operating
procedures and the mutually agreed study ptan signed by Study Director and
Monitoring  Scientist on  06.01.2005 and  17.01.2005 respectively.
Subsequently the study plan was amended, Amendment No. 1 signed by
Study Director on 28.01.2005 and by the Sponsor’s Monitoring Scientist on
01.02.2005 and Amendment No. 2 signed by Study Director on 27.08.2005
and by the Sponsor's Monitoring Scientist on 19.09.2005.

6. MATERIAL AND METHOD
6.1 MATERIAL

6.1.1  Test Item Information

(as furnished by the Sponsor)

Name . Ultrazine FG-R®
Common Name . Calcium Lignosulfonate
(active ingredient)
Name to be used in . Lignosulfonate
the report
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Chemical name : Not applicable
(IUPAC)

Code by test facility . 052/8-CLSN

CAS No. : 8061-52-7
Batch No. . 004 (DP955)
Manufactured by . Borregaard Industries Ltd

Post Box 162
N-1701 SARPSBORG, Norway

Supplied by DSM Nutritional Products Ltd
Wurmisweg 576 )
CH-4303 Kaiseraugst, SWITZERLAND

Date of manufacture  : January 2004

Date of expiry . January 2006

Date of receipt at test : 23.12.2004

facility

Purity to be stated in  : About 85%

the report

Physical appearance : Brownish free-flowing powder

Storage conditions : Ambient (+18 to +36°C), dry

Hazards and : Hazards: no specific known

precautions Precautions:  Standard hygienic procedures

(gloves, goggles, face mask)

6.1.2 Equipments

Balances:

» For test item weighing:
Mettier BB 2400, Capable of weighing 2400 g with the
sensitivity of 0.01 g.
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For animal and feed weighing:

Sartorius BP 21008, Capable of weighing 2100 g with the
sensitivity of 0.01 g.

Avery PS6C, Capable of weighing 2500 g with the sensitivity
of 0.1g.

For organ weighing:
Mettler Toledo PG 503-S, Capable of weighing 500 g with
the sensitivity of 0.001 g.

Ophthalmoscope:

For ophthalmological examination:
Welch Allyn.

Sysmex TM K-800:

For Haematology parameters

BM-HITACHI 704:

For Clinical chemistry parameters

ST-art-4 coagulation analyzer:

For Prothrombin time

Easylyte Sodium Potassium analyzer:

For Sodium and Potassium parameters

Deep freezer:

For storing experimental feed and plasma samples

6.1.3 Test System

Animals

HsdCpb: WU rats-conventionally bred (in-
house random bred)

Strain: Wistar

Substrain: Hsdola (Parent stock obtained
from Harlan, UK Limited).

Justification for
selection of species : Rat is one of the test systems referred by the

Source
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No. of groups © 4 groups: Control, low, mid and high dose
groups

No. of rats/group : 12 rats (6 males + 6 females)

Date of birth © 11.12.2004 to 13.12.2004

Age at start of

treatment . 5weeks

Mean body weights (g)

Mean t SD at the start of

treatment ; Males Females
G1: 13453 £ 16.52 108.64 £ 7.30
G2: 135.08 + 10.90 108.98 + 8.98
G3: 132.831+7.38 107.25+7.06
G4: 135.70 £ 10.21 107.16 £ 3.35

Identification : The animals were individually identified by
accession numbers, cage cards and turmeric
colour body markings.

Acclimatization . After veterinary examination, for ascertaining
good health and suitability for the study, the
rats were acclimatized for five days before
the start of the treatment. Females used in
the study were nulliparous and non-
pregnant. During acclimatization, animals
were temporarily identified using crystal
violet solution for body marking.

6.2 METHOD

6.2.1  Principle

To evaluate the potential toxicity of Calcium Lignosulfonate when
administered to Wistar rats for a minimum of 28 consecutive days.
This study may also be applicable for predicting toxicity in humans as it
is a possible route of exposure to humans.
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6.2.2 Performance of the Test
6.2.21 Husbandry
Room Number
Laboratory Room No. SC-25

Conditions

» Air conditioned with adequate filtered fresh air supply (12 - 15 air
changes/hour),

* Temperature 20 - 23°C,

« Relative humidity 30 - 70%, .

* Photo period: 12 hour light and 12 hour dark cycle.

Housing

Two rats per sex per cage were housed in sterilized standard
polypropylene mesh bottom cages (size: L. 410 x W 282 x H 150
mm) with stainless steel top grill having facilities for holding powder

food in hopper and for drinking water in glass bottle with a stainless
steel sipper tube.

Diet:

The animals were provided with ad libitum Ssniff rats/mice powder
food-maintenance meal - low in germs manufactured by Ssniff
Spezialdisten GmbH., Ferdinand-Gabriel-Weg 16, D-59494 Séest,
GERMANY. Analysis report and contaminant analysis report for
Ssniff rats/mice diet ~ maintenance meal are given in Annexures 3
and 4, respectively.
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Water

The animals were provided with ad fibitum water i.e., deep borewell
water passed through activated charcoal filter and exposed to UV
rays in Aquaguard on-line water filter-cum-purifier manufactured by
Eureka Forbes Ltd., Mumbai - 400 001, INDIA. Analysis report and
contaminant analysis report for water sample are given in Annexures
5 and 6, respectively.

6.2.2.2 Dose Selection

Three dose levels of 500, 1500 and 4000 mg/kg/day were selected
as suggested by the sponsor.

6.2.2.3 Grouping

Grouping was done on day 1 of acclimatization period by in-house
method of body weight stratification and distribution as follows:

The rats procured for the study were weighed and segregated
depending upon body weight ranges. The body weights ranged
between 61 - 100 g for males and 41 - 80 g for females. Animals
with body weight ranges, 71-80, 81-90 g for males and 51-60,
61-70, 71-80 g for females were selected and rats within each body
weight range were randomly distributed to all groups to attain group
mean body weights not varying by more than 20%. The rats which
were not selected or with extreme body weights were discarded.
The selected male and female rats were assigned to control and
different treatment groups as shown under "Group Allocation and

Number of animals”.
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Group Allocation and Number of Animals

The selected male and female rats were assigned to control and
different treatment groups as shown below:

Group  Group Colour of Dose No.  Sex Rat Numbers
No. cage {mgrkg of From To
card Bwt/day) rats
G1 Control White 0 6 M Rf5871 Rf5976
<] F  Rf5977 Rf5982
G2 Low dose Yellow 500 6 M Rf5983 Rf5988
6 F  Rf5989 Rf5994
G3 Mid dose Green 1500 6 M Rf5995  Rf5000
6 F Rf6001 Rf6006
G4 High dose Pink 4000 6 ‘M Rf6007 Rf6012
6 F__ Rf6013  Rf6018

Route of Administration

Oral through food, doses expressed as mg test item per kg body
weight per day.

Diet Preparation

The experimental food were prepared once in 7 days separately for
male and female sexes except for control group.

Experimental food was prepared in quantities of 4 kg for controi
group on all occasions and 2.5 kg for the treatment groups during
the initial mixing and 2.0 kg for the subsequent mixing session of
treatment groups.

Dietary concentrations were adjusted to administer specified test
item dose levels of 500,1500 and 4000 mg/kg Bwt/day. To achieve
this each time when the diet was prepared, adjustments were made
based on body weights and food consumption data from preceding
interval  and the new calculated

of 500,1500 and

concentration  were

which

corresponds to the dose

4000 mg/kg Bwt/day.

levels
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Accordingly the concentrations of the test item in food prepared for
the 4 weeks of the study are as given below (Refer Appendices 3, 4,
9 & 10, Table 4 for the body weight and food consumption data used
to arrive at the dietary concentration):

Group & Weeks

Sex 1 2 3 4

Dose (ppm) Dose (ppm) Dose (ppm) Dose (ppm)

G1M&F 0 0 0 0
G2M 3259 4065 4578 5052
G2F 3370 3951 4362 4671
G3M 10029 11729 13578 14985
G3F 9735 12084 13365 14424
G4M 26960 30267 34803 38759
| G4F 25866 31662 33681 36132

The procedure followed to prepare 2.5 kg of experimental food for
the treatment groups with dietary concentrations for week 1 as given
in the above table and 4.0 kg for control group is as given below:

The required quantities of test item were weighed (G2M: 8.15 g,
G2F. 8.43 g, G3M: 25.07 g, G3F: 24.34 g, G4M: 67.40 g and
G4F: 64.67 g) and mixed in a mixer grinder with approximately 0.5
kg of Ssniff powdered food for approximately 2 minutes to prepare
the premix. This premix was mixed in stainless steel drum with
approximately 0.5 kg of Ssniff powdered food for approximately
2 minutes and then added in portions to the remaining bulk food and
mixed in ribbon mixer for 20 minutes.

For control group, 4 kg of Ssniff powder food was mixed in a ribbon

mixer for 20 minutes.

No solvent/vehicle was used in the preparation of the experimental
food.

Similar procedure as said above was followed for the subsequent

mixing sessions however with the varying test item concentration the
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amount of test item adjusted to get the required test item
concentration.

The diet preparations were stored in polyethylene bags within
labelled stainless steel drums in the experimental room.

6.2.2.7 Chemical analysis of diet preparations

For the assessment of the concentration of the test item in food,
samples from all preparations (Groups G1-G4, males and females,
weeks 1-4 of treatment) were taken and stored in a deep freezer
(- 21.4 to0 -25.0°C).

To assess the homogeneity of the prepared feed batches, five
individual sub samples from different locations of the blender (top,
top/mid, mid, mid/bottom, bottom) from the first batch of feed
prepared (Groups G1-G4, males and females, week 1) were
collected and stored in a deep freezer (- 21.4 to -25.0°C).

To investigate the stability of the test item, aliquots (stability
samples) of the high and mid dose groups of the first feed batches
{Groups G3 and G4, males and females, week 1) were stored in the

experimental room for 10 days and subsequently stored in a deep
freezer (- 21.4 t0 -25.0°C).

At the end of the treatment period, all the deep frozen samples were
shipped on dry ice to the following address:

DSM Nutritional Products Ltd

R&D, Analytics -

Sample Registration Desk

Attn. Mr. Daniele Avellina

Building 205 Room 6

Wurmisweg 576

4303 Kaiseraugst, Switzerland

Phone: +41 61 688 56 34

Fax: +41 61 688 0563

E-Mail: sample-reg-arc kaiseraugst@dsm.com
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All analyses were performed under non-GLP conditions.

The results of the concentration, homogeneity and stability are
provided in Annexure 2.

6.2.2.8 Treatment

Each test group received food specifically prepared for that
group/sex. The treatment was 7 days a week for 4 weeks.

6.3 OBSERVATIONS

6.3.1 Veterinary, Clinical and Ophthalmological Examinations, General
Clinical Signs and Pre-terminal deaths

a. Veterinary/Physical examination

Veterinary/physical examination was done prior to initiation of
treatment and weekly thereafter during treatment period.

b. Clinical examination

Clinical examination was done prior to initiation of treatment and once
weekly during treatment period.

c. Ophthalmological examination:

Ophthalmological examination of all animals was carried out with an
ophthalmoscope prior to initiation of treatment and at the end of
treatment period, prior to sacrifice. Mydriasis was induced before
examination using 1% Tropicamide.

d. General Clinical signs and pre-terminal deaths

Clinical signs were observed once daily. All animals were observed for
morbidity and pre-terminal deaths twice daily.
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6.3.2 Body Weights

Individual body weights were recorded before the administration of test
item i.e., day 1 and weekly thereafter.

In addition, to arrive at the nominal dietary level of the test item for the
corresponding week the body weights were also recorded on day 4 of
acclimatization and day 7 of each week thereafter during the treatment
period.

6.3.3 Food Intake

The following method was adopted for measurement of weekly food
consumption.

Day 1* Food input 1500 g Food output on day 8
(inclusive of mesh, hopper (inclusive of mesh, hopper
and cage card weight) and cage card weight)

The cagewise food consumption was calculated by adding the food
consumed in 7 days and by dividing the total by the number of animals
per cage to determine the food intake/ratiweek. The visual estimation
of food spillage was recorded at each food output recording session
and during litter paper change and was taken into consideration (i.e.,
the food spillage data/cage/week was added to food output data) for
the calculation of weekly food consumption. The weekly
consumption/rat was divided by the number of days (7) to obtain food
consumption (g)/rat/day. This was repeated throughout the treatment
period. .

In addition, to arrive at the nominal dietary leve! of the test item for the
corresponding week the following method was adopted to measure the
food consumption.

Acclimatization period:

Day 1: Food input 1500 g Food output on day 4
(inclusive of mesh, hopper (inclusive of mesh, hopper
and cage card weight) and cage card weight)

TOXI-4091/04
052/8-CL.SN-28-OR
PAGE No. 24/140

CONFIDENTIAL

2-OCT-2008 DSM0004-001 Page 2688 of 3166



Calcium Lignosulfonate (40-65) EFSA Application DSM La
Food Additive Section IV
References

21 & 22, Peenya, Phase Il, Bangalore 560 058, India
A

ADVINUS

Treatment period:

Day 1®: Food input 1500 g Food output on day 7
(inclusive of mesh, hopper (inclusive of mesh, hopper
and cage card weight) and cage card weight)

a: Day ‘1’ denotes food input at the start of each week.

The cagewise food consumption was calculated by adding the food
consumed in 4 or 6 days and by dividing the total by the number of
animals per cage to determine the food intake/rat/week. The visual
estimation of food spillage was recorded at each food output recording
session and during litter paper change and was taken into
consideration (i.e., the food spillage data/cage/week was added to food
output data) for the calculation of weekly food consumption. The
weekly food consumption/rat was divided by the number of days (4 or
6) to obtain food consumption (g)/rat/day. This was repeated
throughout.

6.3.4  Clinical Laboratory Investigations

a. Blood smear:

Blood smears were made one day prior to sacrifice by tail clipping
method and were stained by Wright's stain (solution) and the
Differential Leucocyte Count was determined by conventional
microscopy.

b. Bload collection:

At the end of the treatment period, all animals were fasted overnight
(water allowed) and blood was collected from abdominal aorta under
ether anaesthesia. An aliquot of blood was collected in tubes
containing 3.8% sodium citrate solution for determination of
prothrombin time and the remaining blood was collected into EDTA and
heparinized tubes for haematology and clinical chemistry respectively.
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An aliquot of plasma (from the preparation for clinical chemistry) was
deep frozen and shipped on dry ice to the sponsor (address: see
section 6.2.2.7) for optional biochemical investigations which was not
carried out by the sponsor.

¢. Haematology:

Blood was analysed for the following haematological parameters using
Sysmex TM K-800 Automated Haematology Analyzer (TOA Medical
Electronics Co., Kobe, JAPAN).

1. Haemoglobin

2. Red Blood Corpuscles
3. White Blood Corpuscles
4. Haematocrit

5. Platelets

The following calculated RBC associated indices were recorded from
the haematology analyser.

1. Mean Corpuscular Volume
2. Mean Corpuscular Haemoglobin
3. Mean Corpuscular Haemoglobin Congcentration

Prothrombin time analysis was carried out using STart4 coagulation
analyser (Diagnostica stago).

d. Clinical chemistry:

Plasma was separated in a refrigerated centrifuge at 5000 rpm for
15 minutes and analysed using BM-HITACH! 704 (Boehringer
Mannheim, Mannheim, GERMANY), Automatic Analyser for the
following parameters:

1. Fasting Glucose (Giu) mmol/I:

2. Blood Urea Nitrogen (BUN} mmol/l:

3. Urea (mmol/l):

Bun value

Urea = 0467

4. Total Plasma Protein (Tot.Pro.) g/i:
5. Aspartate Amino transferase (AST) U/I:
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6. Alanine Amino transferase (ALT) UA:

7. Alkaline Phosphatase (Alp) LA

8. Gamma Glutamyi Transpeptidase (GGT) U/l:
9. Creatinine (Creat) pmol/:

10. Albumin (Alb) g/I:

11.Total Cholesterol (Chol) mmol/l:

The Easylyte Sodium Potassium analyser (Medica corporation U.S.A)
was used for the assay of the following:

1. Sodium (Na): mEg/I 2. Potassium (K}): mEg/i

The instrument (Easylyte Sodium Potassium analyzer) measures Na*
and K* ions and the unit mEq/i refers to the number of jonic equivalents
of Na" and K" present per liter of plasma. For Na® and K* mEq/l is
same as mmol/| as both Na and K are maonovalent.

6.3.5 Pathology
a. Gross necropsy:
All rats in the study were subjected to gross necropsy and the findings
recorded. The animals to be sacrificed at term were fasted overnight
(water allowed), anaesthetised (in randomized sequence), weighed,
exsanguinated and were subjected to detailed necropsy by the
Pathologist.
b. Tissue collection
The following organs and lissues were collected from all rats and
preserved in 10% buffered neutral formalin:
1. All gross lesions 17. Thyroid
2. Brain (Cerebrum, Cerebellum 18. Trachea
and medulta/pons) 19, Lungs (inflated with
3. Spinal cord - 3 levels fixative and then immersed in
(cervical, mid thoracic and lumbar) formalin)
4. Stomach 20. Testes
5. Duodenum 21. Epididymides
6. Jejunum . 22. Ovaries
7. lleum (with Peyer's patches) 23. Uterus
8. Cecum 24. Seminal vesicles
9. Colon 25. Coagulating glands
10. Rectum 26. Prostate
11. Liver 27. Urinary bladder
12. Kidneys 28. Axiliary lymph nodes
13. Adrenals 29. Mesenteric lymph nodes
14. Spleen 30. Sciatic nerve
15. Heart 31. Bone marrow smear from femur
16. Thymus
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c. Organ weights:

The following organs were weighed from all animals: liver, kidneys,
adrenals, gonads, epididymides, thymus, spleen, brain and heart. The

organ weight ratios as percentage of body weight were also
determined and presented in the report.

d. Histopathology:

Histopathological examination was carried out on the preserved organs
and tissues (including gross lesions) of the control and high dose
groups. All gross lesions in the lower dose groups (both males and

females) and rectum in the low and mid dose males were examined.

The tissues were processed for routine paraffin embedding and
5 micron sections were stained with Mayer's Haematoxylin Eosin stain.
Unused tissues were archived.

6.4 STATISTICAL ANALYSES

Using specific computer programmes, body weights, food consumption and
laboratory investigations (haematology and clinical chemistry) data were
compared by Bartlett's test for homogeneity of intragroup variances. When
the variances proved to be heterogeneous, the data were transformed
using appropriate transformation. The data with homogeneous intragroup
variances were subjected to one-way analyses of variance (ANOVA -
Snedecor and Cochran, 1987). Following ANOVA, if ‘F’ was found
significant, Dunnett's péirwise caomparison (Scheffe, 1953) of means of
treated groups with control group mean was done.

All analyses and somparisons were evaluated at the 5% (P<0.05) level.

Organ weight and organ weight ratio data was analysed by Student ‘'t’ test
and Pathology data related to rectum was analysed by ‘Z' test.
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Statistically ~ significant  differences  (P<0.05), indicated by the
aforementioned tests were designated by the superscripts throughout the
report as stated below:

+-: Significantly higher (+)/lower (-) than the control group

7. RESULTS AND DISSCUSSION

Details of experimental layout, treatment, laboratory investigations and
sacrifice schedule are furnished in Table 1.

7.1 ANALYSES
7.1.1  Analysis of Diet Preparation

The analysis of diet preparation consisted of monitoring the content,
homogeneity and stability of lignosulfonate in feed preparations.
Reasonable recoveries of 94 to 110% have been found in treatment
groups G2 and G4, whereas for treatment group G3 recoveries of
around 90% and lower have been found. The distribution of
lignosulfonate in feed was found to be homogeneous and the stability
of lignosulfonate in this type of feed can be confirmed.

7.2 IN-LIFE DATA

7.21 Veterinary, Clinical and Ophthalmological Examinations, General
Clinical Signs and Pre-Terminal Deaths

Ref. Tables 2 & 3, App. 1 & 2

Clinical Signs, Veterinary Examination, Clinical Examination and Pre-
terminal deaths:

Observation during veterinary and clinical examinations, cage change
or cage side observation did not reveal any clinical signs during the

course of the treatment period.
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All animals were observed for moribidity and pre-terminal deaths twice
daily and there were no pre-terminal deaths in any of the groups.

Ophthalmological Examination:

Ophthalmological examination did not reveal any abnormalities in the
eyes of the experimental animals.

7.2.2 Body Weights and Net Body Weight Gains
Ref. Tables 5 - 8, App. 5- 8, Figures 1 & 2

No significant changes were observed in the mean body weights and in
the net weight gains at any of the tested doses in both sexes.

7.23 Food Intake
Ref. Tables 9 & 10, App. 11 & 12, Figures 3 & 4

No significant changes were observed in the food consumptions at any
of the tested doses in both sexes.

7.2.4 Testitem Intake
Ref. Tables 11, App. 5,7, 11 & 12

The calculated mean daily test item intake (mg/kg Bwt/day) was:

Group: G2M

Week W1 w2 w3 w4
Dose({ppm) 3259 4065 4578 5052
Test Item Intake

(mg/kg Bwt/iday) | 3876 428.4 446.1 4445
Group: G3M .

Week W1 w2 w3 w4
Dose(ppm) 10029 11729 13578 14985
Test Item Intake

(ma/kg Bwt/day) 1239.2 1248.5 1350.9 1363.8
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Group: G4M
Week w1 w2 w3 w4
Dose(ppm) 26960 30267 34803 38759
Test ltem Intake
(mg/kg Bwt/day) 3493.2 3398.5 3560.1 3528.6
Group: G2F
Week w1 w2 w3 W4
Dose(ppm) 3370 3951 4362 4671
Test Item Intake
mg/kg Bwt/day) 419.6 453.4 465.7 474.8
Group: G3F
Week W1 w2 w3 w4
Dose(ppm) 9735 12084 13365 14424
Test ltem Intake
mg/kg Bwt/day) 1190.2 1368.8 1386.7 1451.4
Group: G4F
Week Wi w2 w3 W4
Dose(ppm) 25866 31662 33681 36132
Test Item Intake
mg/kg Bwt/day) 3224.8 37421 3709.3. 3759.3
7.2.5 Laboratory Investigations
Haematology: Ref. Tables 12 & 13, App. 13 & 14
Males:
The following significant changes were observed:
Lower: RBC counts and Hct levels at the mid dose.
Higher: Hb, MCH and MCHC levels at the low, mid,and high doses.
Significantly higher Hb levels with corresponding higher MCH and
MCHC levels are considered incidental because of no dose relation
and the increase observed was mainly due to lower control values.
Similarly lower RBC counts with lower Hct levels at the mid dose is
also considered incidental finding due to lack of dose-relation.
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Females:
The following significant change was observed:
Higher: Prothrombin time at the high dose.

Higher prothrombin time without any significant change in the platelet
counts is considered incidental and not of any biological significance.
Further the higher protrombin time was also within the historical control
range.

Clinical chemistry: Ref. Tables 14 & 15, App. 15 & 16

Males:
The following significant change was observed:
Higher: Cholesterol levels at the mid dose.

The higher cholesterol levels is considered incidental due to lack of
dose-relation and also the values were within the historical control
range.

Females:

No significant changes were observed in any of the parameters
analysed.

Terminal Fasting Body Weights, Organ Weights and Organ Weight
Ratios

Ref. Tables 16 & 17, App. 17 & 18

Males:

There were no significant intergroup differences in the terminal fasting
body weights, organ weights and organ weight ratios. .

Females:

A significant increase in the absolute weight of ovaries and thymus at

low dose and heart and brain in the mid dose group animals was
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observed. These changes were not considered treatment related as
there was no change in the organ weights at high dose. Further the
changes in the organ weights were also within the historical control
range.

7.27 Gross and Histopathology
Ref. Tables 18 & 19, App. 19 & 20

Gross pathology:

There were no treatment related gross findings. The few cases of
kidneys-pelvis dilated were confirmed microscopically. One incidence
of testes unilateral flabby was observed in a low dose male.
Microscopically, this was found to be atrophy of seminiferous tubules
(unilateral). The discolouration-red observed in the cecum in a mid
dose male was microscopically found to be congestion.  The
incidences of uterus-dilatation-focal were considered physiological and
not treatment related.

The other findings were also considered incidental as only single
incidences were observed.

Histopathology:

Higher incidence of chronic inflammation was observed in the rectum in
high dose males and hence this tissue was examined in the low and
mid dose males. In low and mid dose groups this change was not
observed. '

The chronic inflammation in the rectum in high dose males was of
minimal severity and the distribution was focal/multifocal. This lesion

comprised minimal fibrosis with a few inflammatory cells infiltration.
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The occurrence of this finding in high dose males was considered to be
treatment-related.

All the other changes were considered incidenta! and not treatment
related as the incidences were similar in control and high dose groups.

8. CONCLUSIONS

The results of this study indicated that the oral administration of
Lignosulfonate in male and female Wistar rats at doses of up to 4000 mgrkg
Bwt/day did not affect the general health status, growth and food
consumption, haematological and clinical chemistry parameters, fasting body
weights, organ weights and their ratios and gross pathology. The only
treatment-related finding was a chronic inflammation in the rectum of high
dose males.

in view of the results discussed above, as no treatment-related changes were
noted in animals that received a dose of 1500 mg/kg Bwtday of
Lignosulfonate, this level is considered to be the No Observed Effect Level
(NOEL) of Lignosulfonate in Wistar rats, under the test conditions and doses
employed.

9. REFERENCES
OECD Principles of Good Laboratory Practice (as revised in 1997),
Environmental Directorate, Organisation for Economic Co-operation and
Development, Paris 1998.

OECD Guideline No. 407, Repeated Dose 28-day Oral Toxicity study in
Rodents, adopted on 27 July 1995,

Scheffe, H. (1953), Biometrika, 40 : 87 - 104.

Snedscor,G.W. and Cochran, W.G. (1987). Statistical Methods, 7th
ed.(Reprint) lowa State University Press, Ames, IA.
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ngtging Glucose: GOD-POD method: Trinder. P., Ann Clin Biochem.,, 6:24,
1969.

Blood Urea Nitrogen:- Urease-GLDH method: Tiffany et al., Clin Chem.,
18:829, 1972.

Urea: Practical Clinical Biochemistry b y Harold Varley Edition 6.

Total Plasma Protein. Biuret method: Doumas et al, Clin Chem., 27:1642,
1981.

Aspartate  Amino transferase: Infinity AST reagent based on

recommendations of IFCC : IFCC method for AST J Clin Chem Clin Biochem.,
24:497-510, 1986.

Alanine Amino transferase: Infinity ALT reagent based on recommendations

of IFCC : IFCC Expert panel on enzymes part 3 J Clin Chem Clin Biochem.,
24:481-495, 1986.

Alkaline Phosphatase: Kinetic method :Bowers GN. Jr, McComb RB: A
continuous spectrophotometric method for measuring the activity of serum
Alk. phospatase; Clin Chem., 12:70, 1966.

Gamma Glutamy! Transpeptidase: Szasz G., Persiin JP., et al,: New

substrates for measuring rglutamyl-transpeptidase activity J Clin Chem Clin
Biochem., 12:228, 1973 »

Creatinine: Jaffe’s kinetic method: Fabing DL, Ertingshausen G: Automated
reaction rate method for determination of serum Creatinine with the
“Centrifichem”: Clin Chem., 17:696, 1971,

Albumin: Bromocresol-green method: Doumas B.T., et al; In standard
methods of Clin Chem Vol 7.(175-189), 1972 Academic Press, Chicago, USA

Total Cholesterol: CHOD-POD method: Allain CcC, PoonlS, Chan CSG,
Richmond W and Fy PC; Clin Chem., 20:470-4 75, 1974; Roeschlay P, Bernt
E and Gruber WA., J Clin Chem Clin Biochem., 1 2:226, 1974,

Sodjum (Na) and Potassium (K): Practical Clinical Biochemistry by Harold
Varley Edition 6.
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10. ARCHIVING

Advinus will archive at the archives of the test facility the following for 15
years after completion of the study: study plan, raw data, draft and final
reports. A sample of the test item has been sent from the test item stores to
the archives after the receipt of test item. This sample shall be stored for a
period of 2 years from the date of this final report or til next GLP inspection,
whichever is later, however not beyond 30 years. All tissue specimens will be
archived for 5 years; blocks and slides will be archived for 12 years after
which these will be handed over to the sponsor or preserved longer at the
cost of the sponsor.

11. REPORT DISTRIBUTION

Sponsor : Two signed final reports in original (Copy Nos. 1/3 to 2/3).
Archives : One signed final report in original (Copy No. 3/3).
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12. TABLES
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TABLE 5. Summary of Body Weights (g) - Males

Values: Mean + SD

Ref.App.: 3
Group No. No. of Day/Week
Dose rats 1/$ 81 15/2 22/3 29/4
(mg/kg Bwt/day)
G1 134,53 185.77 238.85 281.58 318.63
0 16.52 22.31 24.96 29.48 3379
G2 135.08 186.36 238.49 276.37 309.90
500 10.90 13.83 15.985 15.64 20.64
G3 132.83 181.29 232.99 271.71 306.55
1500 7.38 11.94 15.82 19.45 24.86
G4 135.70 187.03 236.90 281.55 317.45
4000 10.21 13.97 17.96 1712 21.75

S: Initial week before administration of test item
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TABLE 6. Summary of Cumulative Net Body Weight Gains (g) - Males

Values: Mean + SD Ref.App.: 4
Group No. No. of Day/Week
Dose rats 81 15/2 22/3 29/4
_{mg/kg Bwt/day)
G1 6 51.24 104.32 147.05 184.10
0 7.34 10.10 15.19 19.74
G2 6 51.29 103.42 141.29 174.82
500 3.53 8.51 8.46 14.01
G3 6 48.45 100.16 138.87 173.72
1500 5.84 10.09 15.12 20.42
G4 6 51.33 101.20 145.85 181.75
4000 5.89 11.42 14.07 19.13
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TABLE 7. Summary of Body Weights (g) - Females

Values: Mean + SD Ref.App.: 5
Group No. No. of Day/Week
Dose rats 1/$ 8/1 15/2 22/3 29/4
(mg/kg Bwt/day)
G1 6 108.64 126.65 148.19 162.89 175.87
Q 7.30 8.68 8.76 12.85 14.51
G2 6 108.98 133.07 156.58 173.90 188.88
500 8.98 9.32 9.568 11.50 12.73
G3 6 107.25 132.51 153.90 172.20 185.18
1500 7.08 9.56 9.62 10.23 1472
G4 [§] 107.16 132.08 151.47 169.50 179.41
4000 3.35 2.45 6.17 10.24 9.73

& Initial week before administration of test item
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TABLE 8. Summary of Cumulative Net Body Weight Gains (g) - Females

Values: Mean + SD RefApp.: 6
Group No. No. of Day/Week
Dose rats 8/1 15/2 22/3 29/4
_(mg/kg Bwt/day)
G1 6 18.01 39.56 54.25 67.23
0 5.96 8.75 13.88 15.35
G2 6 24.09 47.60 64.92 79.90
500 317 4.95 7.68 9.93
G3 6 25.26 46.65 64.95 77.93
1500 5.05 579 8.13 13.76
G4 6 2492 44.01 62.34 72.26
4000 5.21 9.03 13.00 12.40
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TABLE 9. Summary of Cagewise Average Food Intake (g/rat/day) - Males

Values: Mean + SD Ref.App.: 9
Group No No. of Wesks
Dose cages No. of rats / 1 2 3 4
(mg/kg Bwt/day) cage
G1 3 2 22.3 257 279 28.1
0 112 1.60 1.75 1.36
G2 3 2 222 251 26.9 273
500 0.85 0.96 0.55 0.23
G3 3 2 22.4 24.8 27.0 27.9
1500 1.23 1.68 1.63 122
G4 3 2 242 26.6 28.8 289
4000 1.20 177 1.15 0.96
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TABLE 10. Summary of Cagewise Average Food Intake (g/rat/day) - Females
Values: Mean + SD Ref.App.. 10
Group No. No. of Weeks
Dose cages No. of rats / 1 2 3 4
(mg/kg Bwt/day) cage
G1 3 2 16.6 19.1 18.5 18.6
0 0.25 1.12 1.17 1.30
G2 3 2 16.6 18.0 18.6 19.2
500 0.74 0.70 0.61 078
G3 3 2 16.2 17.4 17.9 18.6
1500 1.44 1.23 1.10 0.65
G4 3 2 16.5 17.9 187 187
4000 1.07 0.42 1.30 0.75
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FIGURE 1. Body Weight and Growth Curves — Males
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FIGURE 2. Body Weight and Growth Curves - Females
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FIGURE 3. Food Consumption Curves — Males
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FIGURE 4. Food Consumption Curves — Females
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APPENDIX 1. Individual Veterinary/Physical and Clinical Examinations,

Clinical Signs, Ophthalmological Examination and Pre-
Terminal Deaths — Males

Group No. Veterinary/Physical Ophthalmological

Dose Rat exarmnination & Clinical findings
{mg/kg No. clinical signs examination Prior to End of
Bwt/day) treatment _treatment

G1 Rf5971 NAD NAD NAD NAD

0 Rf5972 NAD NAD NAD NAD

Rf5973 NAD NAD NAD NAD

Rf5974 NAD NAD NAD NAD

Rf5975 NAD NAD NAD NAD

Rf5976 NAD NAD NAD NAD

G2 Rf5983 NAD NAD NAD NAD

500 Rf5984 NAD NAD NAD NAD

Rf5985 NAD NAD NAD NAD

Rf5986 NAD NAD NAD NAD

Rf5987 NAD NAD NAD NAD

Rf5988 NAD NAD NAD NAD

G3 Rf5995 NAD NAD NAD NAD

1500 Rf5996 NAD NAD NAD NAD

Rf5997 NAD NAD NAD NAD

Rf5998 NAD NAD NAD NAD

Rf5999 NAD NAD NAD NAD

Rf6000 NAD NAD NAD NAD

G4 Rf6007 NAD NAD NAD NAD

4000 Rf6008 NAD NAD NAD NAD

Rf6009 NAD NAD NAD NAD

Rf6010 NAD NAD NAD NAD

Rf6011 NAD NAD NAD NAD

Rf6012 NAD NAD NAD NAD

NAD: No Abnormality Detected

TOX1-4091/04
052/8-CLSN-28-OR
PAGE No. 64/140

CONFIDENTIAL

2-OCT-2008 DSM0004-001 Page 2728 of 3166
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APPENDIX 2. Individual Veterinary/Physical and Clinical Examinations,
Clinical Signs, Ophthalmological Examination and Pre-
Terminal Deaths — Females

Group No. Veterinary/Physical Ophthalmological
Dose Rat examination & Clinical findings
(mg/kg No. clinical signs examination Prior to End of
Bwt/day) treatment treatment
G1 Rf5977 NAD NAD NAD NAD
0 Rf5978 NAD NAD NAD NAD
Rf5979 NAD NAD NAD NAD
Rf5980 NAD NAD NAD NAD
Rf5981 NAD NAD NAD NAD
Rf5982 NAD NAD NAD NAD
G2 Rf5989 NAD NAD NAD NAD
500 Rf5990 NAD NAD NAD NAD
Rf5991 NAD NAD NAD NAD
Rf5892 NAD NAD NAD NAD
Rf5893 NAD NAD NAD NAD
Rf5994 NAD NAD NAD NAD
G3 Rf6001 NAD NAD NAD NAD
1500 Rf6002 NAD NAD NAD NAD
Rf6003 NAD NAD NAD NAD
Rf5004 NAD NAD NAD NAD
Rf5005 NAD NAD NAD NAD
Rf6006 NAD NAD NAD NAD
G4 Rf6013 NAD NAD NAD NAD
4000 Rf6014 NAD NAD NAD NAD
Rf6015 NAD NAD NAD NAD
Rf6016 NAD NAD NAD NAD
Rf6017 NAD NAD NAD NAD
Rf6018 NAD NAD NAD NAD

NAD: No Abnormality Detected

TOXI-4091/04
052/8-CLSN-28-OR
PAGE No. 65/140

CONFIDENTIAL

2-OCT-2008 DSM0004-001 Page 2729 of 3166



Calcium Lignosulfonate (40-65)

EFSA Application

DSM (S

Food Additive Section IV
References
21 & 22, Peenya, Phase I, Bangalore 560 058, India
Q
ADVINUS
APPENDIX 3. Individual Body Weights {9) [To Calculate Dietary Concentration for the
next week]- Males
Group No. Rat Day
No. 1% 7 14 21
G1 Rf5971 137.70 191.02 250.10 308.28
Rf5972 101.87 148.09 193.67 241.81
Rf5973 140.24 197.00 246.37 292.08
Rf5974 109.99 156.91 198.77 242.83
Rf5975 128.53 192.68 242.70 298.14
Rf5976 127.45 182.65 231.20 279.50
G2 Rf5983 118.05 167.79 217.21 251.76
Rf5984 131.24 182.59 236.42 287.60
Rf5985 133.57 186.08 231.28 27547
Rf5986 112.55 161.62 212.61 258.85
Rf5987 122.95 178.43 220.92 260.80
Rf5988 140.24 201.62 249.29 284.25
G3 Rf5995 114.65 156.66 199.20 238.38
Rf5996 130.17 179.49 223.76 260.84
Rf5997 128.12 179.27 234.86 282.68
Rf5998 116:16 164.52 211.26 256.24
Rf5999 132.92 186.48 236.06 283.68
Rf6000 124.11 179.81 236.37 284.56
G4 Rf6007 141,25 203.79 263.35 298.69
Rf6008 130.46 181.04 225.44 266.51
Rf6009 128.88 186.28 240.63 281.22
Rf6010 124.77 174.93 220.23 262.29
Rf6011 118.31 173.49 225.78 277.30
Rf6012 112.55 170.05 213.19 259.33
#: Day 4 of acclimatization period
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APPENDIX 4. Individual Body Weights (g) [To Calculate Dietary Concentration for the
next week]- Females

Group No. Rat Day
No. 1# 7 14 21
G1 Rf5977 100.18 112.39 125,63 134.07
Rf5978 94.26 122.57 149.25 161.68
Rf5979 107.53 131.93 149.98 161.05
Rf5980 95.17 118.61 145.67 163.16
Rf5981 111.64 133.29 152.90 169.87
Rf5982 102.98 130.59 143.87 160.86
G2 Rf5989 99.69 125.99 141.69 162.42
Rf5990 105.37 137.34 163.57 180.09
Rf5991 123.41 143.65 163.74 185.48
Rf5992 98.25 124.33 146.41 165.79
Rf5993 96.13 124.95 156.03 180.70
Rf5994 95.87 126.09 144.58 156.89
G3 Rf6001 91.31 117.90 140.42 155.64
Rf6002 100.09 118.79 141.62 162.83
Rf6003 100.48 135.65 158.84 182.60
Rf6004 101.02 128.00 151.51 179.90
Rf6005 107.05 132.34 150.02 163.36
Rf6006 115.29 140.70 161.04 176.89
G4 Rf6013 100.69 129.03 150.86 173.03
Rf6014 103.71 126.98 146.49 1562.94
Rf6015 106.89 130.45 146.27 170.06
Rf6016 100.95 132.78 151.09 170.19
Rf6017 96.84 127.10 1567.76 182.23
Rf6018 103.95 123.03 141.77 154.22

#: Day 4 of acclimatization period
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APPENDIX 5. Individual Body Weights (g) - Males

Group No. Rat Day/Week
Dose No. 1/$ 8/1 15/2 22/3 29/4
_{mg/kg Bwt/day)

G1 Rf5971 148.75 199.05 261.25 31517 362.33
o] Rf5972 111.56 155.05 206.20 243.75 281.97
Rf5973 152.20 206.63 256582 294.68 335.60
Rf5974 117.64 160.68 209.20 247.67 27775
Rf5975 140.06 202.44 257.94 302.77 340.36
Rf5976 136.96 190.77 242.67 285.43 313.74
G2 Rf5983 127.36 176.62 223.68 257.89 28296
500 Rf5984 137.44 190.59 250.68 290.48 33518
Rf5985 142 55 193.12 236.27 284.73 318.18
Rf5986 119.31 168.19 223.19 263.79 294.19
Rf5987 133.78 182.07 233.37 266.20 300.16
Rf5988 150.01 207.57 263.75 295.12 328.73
G3 Rf5995 124.60 162.63 208.10 244.03 269.23
15600 Rf5996 13825 185.34 234.52 262.66 295.31
Rf5997 136.55 187.22 24488 283.85 320.76
Rf5998 123.23 170.87 219.75 258.40 292.54

Rf5999 14113 194.21 247.24 289.81 329.91
Rf6000 133.24 187.45 243.45 291.49 331.57
G4 Rf6007 150.52 210.46 268.52 309.16 351.67
4000 Rf6008 140.09 187.60 231.26 268.52 300.65
Rf6009 138.74 194.45 247.14 287.59 327.85
Rf6010 136.16 179.59 222.75 267.23 292.03
Rf6011 127.01 178.75 229.90 200.04 325.03
Rf6012 121.65 171.31 221.81 266.75 307 44

$: Initial week before administration of test item
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APPENDIX 6. Individual Cumulative Net Body Weight Gains (g) - Males

Group No Rat Day/Week
Dose No. 8/1 15/2 2213 29/4
(mg/kg Bwt/day)

G1 Rf5971 50.30 112.50 166.42 213.58
0 Rf5972 43.49 94 .64 132.19 170.41
Rf5973 54.43 103.62 142.48 183.40
Rf5974 43.04 91.56 130.03 160.11
Rf5975 62.38 117.88 162.71 20030
Rf5976 53.81 105.71 148.47 176.78
G2 Rf5983 49.28 96.32 130.53 15560
500 Rf5984 53.15 113.24 153.04 197.74
Rf5985 50.57 93.72 14218 175.61
Rf5986 48.88 103.88 144.48 174.88
Rf5987 48.29 99.59 132.42 166.38
Ri5988 57.56 113.74 145.11 178.72
G3 Rf5995 38.03 83.50 119.43 144 .63
1500 Rf5996 47.09 96.27 124.41 157.06
Rf5997 50.67 108.33 147.30 184.21
Rf5998 47.64 96.52 135.17 169.31
Rf5999 53.08 106.11 148.68 188.78
Rf6000 54.21 110.21 158.25 198.33
G4 Ri6007 59.94 118.00 158.64 201.15
4000 R6008 47.51 9117 128.43 160.56
Rf6009 55.71 108.40 148.85 189.11
Rf6010 43.43 86.59 131.07 155.87
Rf6011 51.74 102.89 163.03 198.02
Rf6012 49.66 100.16 145.10 185.79
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APPENDIX 7. Individual Body Weights (g) - Females

Group No. Rat Day/Week
Dose No. 1/$ 8/1 15/2 22/3 29/4
_(mg/kg Bwt/day)

G1 Rf5977 105.36 113.10 131.33 138.14 147.37
0 Rf5978 100.62 123.35 152.67 172.71 187.08
Rf5979 114.58 134.34 153.89 164.75 176,93
Rf5980 102.51 121.76 146.72 169.27 181.72
Rf5981 119.51 134.24 154.66 171.21 184.64
Rf5982 109.24 133.10 148.89 161.26 177 .47
G2 Rf5989 105.60 126.10 148.09 163.64 178.44
500 Rf5990 115.36 143.24 164.58 184.70 199.45
Rf5991 124.36 146.50 169.94 186.02 199.72
Rf5992 103.23 128.21 146.91 166.01 181.02
Rf5993 103.57 125.10 159.76 181.95 201.57
Rf5994 101.74 129.25 150.18 161.05 173.08
G3 Rf6001 95.28 120.44 143.90 160.10 171.59
1500 Rf6002 104.60 121.93 142.17 163.09 170.11
Rf6003 107.91 140.46 159.55 184.31 20147
Rf6004 107.69 133.01 156.47 178.96 203.97
Rf6005 112.20 135.41 153.77 166.32 177.95
Rf6006 115.82 143.80 167.55 180.41 185.98
G4 Rf6013 106.36 131.65 150.65 174.01 182.93
4000 Rf6014 108.55 130.44 149.26 160.71 170.56
Rf6015 110.71 133.29 152.16 171.08 181.57
Rf6016 105.84 134.36 152.91 174.02 185.51
Rf6017 101.56 134.49 160.57 182.75 190.92
Rf6018 109.93 128.24 14147 154.40 164.99

$: Initial week before administration of test item
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APPENDIX 8. Individual Cumulative Net Body Weight Gains (g) - Femaies

Group No Rat Day/Week
Dose No. 8/1 15/2 22/3 29/4
(mg/kg Bwi/day)

Gt Ri5977 774 2597 32.78 42.01
0 Rf5978 2273 52.05 72.09 86.46
Rf5979 19.76 39.31 50.17 6235

Rf5980 19.25 44.21 66.76 79.21

Rf5981 14.73 35.15 51.70 65.13

Rf5982 2386 40.65 52.02 68.23

G2 Rf5989 20.50 42.49 58.04 72.84
500 Rf5990 27.88 4922 69.34 84.09
Rf5991 22.14 45.58 6166 75.36

Rf5992 24.98 43.68 62.78 77.79

Rf5993 21.53 56.19 7838 98.00

Rf5994 27.51 4844 59.31 71.34

G3 RfG001 25.16 48.62 64.82 76.31
1500 Rf6002 17.33 37.57 58.49 85.51
Rf6003 32.55 51.64 76.40 93.56

Rf6004 25.32 48.78 71.27 96.28

Rf6005 23.21 41.57 54.12 65.75

Rf6006 27.98 5173 64.59 70.16

G4 Rf6013 25.29 44.29 67.65 76.57
4000 Rf6014 21.89 40.71 5216 62.01
Rf6015 22.58 41.45 60.37 70.86

Rf6016 28.52 47.07 68.18 79.67

Rf6017 32.93 59.01 81.19 89.36

Rf6018 18.31 31.54 44.47 55.06
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APPENDIX 9. Individual Cagewise Average Food Intake (g/rat/day) ) [To Calculate
Dietary Concentration for the next waek] - Males

Group No. Weeks
Rat Nos. 1# 1@ 2@ 3@
From To Cage No.

G1 Rf5971 Rf5972 1 174 21.2 25.0 27.9
Rf5973  Rf5974 2 17.5 218 239 26.1

Ri5975  Rf5976 3 18.5 23.5 27.1 29.8

G2 Rf5983 Rf5984 7 19.8 22.0 25.6 27.4
Rf5985 Rf5986 8 18.0 212 238 26.5

Rf5987  Rf5988 9 204 231 25.2 26.1

G3 Rf5995 Rf5996 13 17.5 214 232 254
Rf5997  Rf5998 14 18.6 218 242 26.2

Rf5998  Rf6000 15 19.6 238 26.8 28.8

G4 Rf6007  Rf6008 19 194 251 286 28.1
Rf6009 Rf6010 20 19.0 24.0 26.4 27.4

Rf6011  Rf6012 21 17.8 229 24.8 29.3

#: Day 4 of acclimatization period
@: Day 6 of the respective week
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APPENDIX 10. Individual Cagewise Average Food Intake (g/rat/day) ) [To Calculate
Dietary Concentration for the next week] - Females
Group No. Weeks
Rat Nos. 1# 1@ 2@ 3@
From To Cage No.
G1 Rf5977 Rf5978 4 14.6 173 19.2 17.9
Rf5979  Rf5980 5 15.8 17.0 21.0 19.8
Rf5981 Rf5982 6 14.9 16.8 18.3 17.7
G2 Rf5989  Rf5990 10 14.3 16.0 16.8 17.7
Rf5991  Rf5992 11 17.1 17.1 18.3 19.3
Rf5993  Rf5994 12 14.6 16.3 17.4 18.2
G3 Rf6001  Rf6002 16 14 .4 14.5 16.3 16.4
Rf6003  Rf6004 17 15.1 16.5 17.2 18.3
Rf6005  Rf6006 18 17.9 17.1 17.2 18.3
G4 Rf6013 Rf6014 22 15.5 15.1 17.5 16.9
Rf6015 Rf6016 23 16.0 17.1 18.2 20.0
Rf6017  Rf6018 24 15.8 16.5 174 18.5
#: Day 4 of acclimatization period
@: Day 6 of the respective week
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APPENDIX 11. Individual Cagewise Average Food Intake (g/rat/day) - Males
Group No. Weeks
Dose Rat Nos 1 2 3 4
{mg/kg Bwt/day)  From To Cage No.
G1 Rf5971  Rf5972 1 215 257 28.0 288
0 Rf5973 Rf5974 2 21.9 241 261 26.5
Rf5975 Rf5976 3 23.6 273 29.6 289
G2 Rf5983 Rf5984 7 222 26.0 27.5 27.0
500 Rf5985 Rf5986 8 21.3 241 26.9 274
Rf5987 Rf5988 9 23.0 25.3 26.4 27 .4
G3 Rf5995 Rf5996 13 21.5 235 259 271
1500 Rf5997 Rf5998 14 219 242 26.3 27.3
Rf5993 Rf6000 15 23.8 26.7 28.9 293
G4 Rf6007  Rf6008 19 25.4 285 287 29.3
4000 Rf6009 Rf6010 20 243 26.3 27.7 278
Rf6011  Rf6012 21 23.0 25.0 30.0 296
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APPENDIX 12. Individual Cagewise Average Food Intake (g/rat/day) - Females
Group No. Weeks
Dose Rat Nos. 1 2 3 4
(mg/kg Bwt/day)  From To Cage No.
G1 Rf5977 Rf5978 4 16.4 18.7 18.0 171
0 Rf5979  Rf5980 5 16.9 20.4 19.8 19.4
Rf5981 Rf5982 6 16.6 18.3 17.6 193
G2 Rf5389 Rf5990 10 16.0 17.3 17.9 18.3
500 Rf5991  Rf5992 11 174 18.7 191 19.6
Rf5993  Rf5994 12 16.3 17.9 18.7 19.7
G3 Rf6001  Rf6002 16 146 16.4 16.6 18.0
1500 Rf6003  Rf6004 17 16.6 171 18.4 19.3
Rf6005 Rf6006 18 17.4 18.8 18.6 18.6
G4 Rf6013 Rf6014 22 15.3 17.4 17.4 18.7
4000 Rf6015 Rf6016 23 17.4 18.2 20.0 19.4
Rf6017 Rf6018 24 16.7 18.0 18.6 17.9
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APPENDIX 21. Certificate of Analysis

CERTIFICATE OF ANALYSIS

f
Borregaard LignoTech Research & Development

Ultrazine FG-R

Batch no. Specification DP 955
Dry Solids 36~ 40 26.5 %
Molecular welght average, Mw 40,000 Da - 65,000 Da 46,000 Da
Sample within range 1,000 Da - 250,000 Da > 90 % 94.6 %
K solid _ > 11.5 11.6
Colour In 0.5 % solution ) < 0.40 AU 0.32 AU
Phenolic OR e T s %259 T Il %
pH In 10 % solution T 2.7-33 2.9
Viscosity at 38 % DS and 35 °C o 100 mPas - 600 mPas| 210 mPas
Ash < 14.0 % 7.0%
Sulphite, SO* < 0.5 % 0.3 %
Free oxalate < 0.5 % Not detected
Reducing Sugars 2.0% - 5.0 % 4.7 %
Calcium - <50% 3.4 %
Methoxyl 10% - 13 % 11.6 %
Degree of sulfonation 0.3-0.7 0.4
Total heavy metais < 10 ppm| < 7 ppm
|Heavy metals (reported in ppm)
Lrunlc < 0.05 < 0.04 ppm
Mercury < 0.05 < 0.01 ppm
Cadmium <1 0.1 ppm
Lead <2 < 0.9 ppm| -
Chromlum - <5 0.3 ppm
Copper <5 3.8 ppm
Nickel o <5 0.5 ppm
;""“ < 50 18 ppm
ron < 150 S1 ppm
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APPENDIX 22. Deviation from the Approved Study Plan
AS IN STUDY PLAN DEVIATION
8.4.2 Concentration, Homogeneity and
Stability of the Test Item in Food (Page Nos.
10/25 & 11/25)
At the end of the treatment period, the deep
frozen samples will be shipped on dry ice to the
following address:
DSM Nutritiona! Products Ltd
R&D, Analytics
Sample Registration Desk
Attn. Mr. Daniele Avellina
Building 205 Room 6
Wurmisweg 576
4303 Kaiseraugst, Switzerland
Phone: +41 61 688 56 34
Fax: +41 61 688 0563
E-Mail: sample-registration-viha basel@dsm.com E-Mail: sample-reg-arc.kaiseraugst@dsm.com
The above mentioned deviation from the approved study plan did not affect the outcome
of the study or the interpretation of results.
Date: 20-39 2oa 7. E. RAMESH)
Study Director
TOXI1-4091/04
052/8-CLSN-28-OR
PAGE No. 88/140
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ANNEXURE 1. Study Plan and Study plan Amendment

RALLIS RESEARCH CENTRE
y- Peenya, Bangalore - S60 0S8.

CONFIDENTIAL

STUDY PLAN
(COPY No. 1/2}

STUDY PLAN No. : SP-4091/04
TEST ITEM CODE

BY TEST FACILITY : 052/8-CLSN
STUDY CODE 1 28-OR

REPEATED DOSE (28-DAY) ORAL TOXICITY STUDY
WITH CALCIUM LIGNOSULFONATE IN WISTAR RATS

TEST ITEM: CALCIUM LIGNOSULFONATE

STUDY No.: 4091/04

SPONSOR

DSM NUTRITIONAL PRODUCTS LTD
WURMISWEG 5§76
4303 KAISERAUGST, SWITZERLAND

TEST FACILITY

TOXICOLOGY DEPARTMENT
RALLIS RESEARCH CENTRE
RALLIS INDIA LIMITED
POST BOX No. 5813, PLOT Nos. 21 8 22
PEENYA || PHASE, BANGALORE - 560 058
INDIA
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1. STUDY DETAILS
Study Title Repeated dose (28-day) oral toxicity study
with Calcium Lignosulionate in Wistar rats
Test ltem Calcium Lignosulfonate
Study Number 4091/04
Test Facility Toxicology Department
Rallis Research Centre
Rallis India Limited
Post Box No. 5813, Plot Nos, 21 & 22
Peenya Il Phase
Bangalore - 560 058
INDIA
Sponsor DSM Nutritional Products Ltd
Wurmisweg 576
4303 Kaiseraugst,
Switzerland
Monitoring Scientist Dr. Edgar Weber
DSM Nutritional Products Ltd
Bldg 205 / Room 315
P.O. Box 3255
CH-4002 Basel
Switzerland
Study Personnel
Study Director Mr.E.Ramesh
Technical Co-ordinator Mr.B.N.Vishwanath
Study schedule
Acclimatisation Start: 14,01.2005 End: 18.01.2005
Treatment Start; 19.01.2005 End: 16.02.2005
Sacrifice 17.02.2005
Proposed submission
of the draft report Latest by April 2005
SP-4091/04
052/8-CLSN/28-OR
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RALLIS RESEARCH CENTRE
ﬂ Peenya, Bangalore - 560 058

2. QUALITY ASSURANCE

The Quality Assurance Unit of Rallis Research Centre, Bangalore - 560 058
will inspect the study, the raw data, the draft and final reports. Findings of all
inspections will be reported to the Management and to the Study Director.
Inspection dates and reporting dates will be entered in the study report. The

Quality Assurance Unit has reviewed the final study plan and will receive a
copy thereof

3. STUDY COMPLIANCE

The study will be performed in accordance with the following:

~ OECD Principles of Good Laboratory Practice (as revised in 1997),
Environmental Directorate, Organisation for Economic Ca-operation and
Development, Paris 1998.

~ This study will also be conducted as per the mutually agreed study ptan
and the Standard Operating Procedures.

4. STUDY GUIDELINE

» OECD 407 adopted July 27 1995 (QECD, 1995) [As per the request of
sponsor this study will not include recovery groups and neurclogical
examination at the end of treatment will not be carried out).

5. AMENDMENT PROCEDURES

This study plan may be amended or be subjected to alterations. In each case
any amendment to the approved study plan and the reasons for such
amendments will be put in writing and realized only after written consent from
the study sponsor. If immediate action is necessary, verbal agreement from
the sponsor will be confirmed as soon as possible by study plan amendment.
Minor changes of the study plan which do not influence the procedures of the
outcome of the study may be subject to the discretion of the Study Director,
but will be mentioned in the report.
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SAFETY PRECAUTIONS

Gloves, cap. face mask and goggies (if required) will be used in addition to
protective body garments and shoes 1o ensure adequate personal heaith and
salety and to avoid inhalation and skin contact with the test item. In case of
eye contact. the eye will be washed thoroughly with water and medical
treatment will be sought. In case of skin contact, it will be washed with soap
and water with subsequent medical aid.

OBJECTIVE

The purpose of this Repeated Dose 28 day Oral Toxicity in Rodents study will
be to assess the toxicological profile of the test item when administered to
rats. The animals will be observed during the entire treatment period. This
study may provide information on major toxic effects, target organs and an

estimate of a No Observed Effect Level (NOEL) / No Observed Adverse Effect
Level (NOAEL).

MATERIALS AND METHODS

8.1 TEST SYSTEM

Animals © HsdCpb: WU rats—conventionally‘bred {in-
house random bred)
Strain: Wistar
Substrain: Hsdola (Parent stock obtained
from Harlan, UK Limited).

Justification for selection : Rat is one of the test systems referred by
of species the guideline.

Source Toxicology Department
Rallis Research Centre
Bangalore 560 058, INDIA

No. of Groups 4 groups: Control, low, mid and high dose
No. of rats / group . 12 rats (6 males + 6 females)
Age al treatment . 5 - 8 weeks (exact age will be provided in
the report)
SP-4091/04
052/8-CLSN/28-OR
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Body weight range . At the commencement of the treatment,

the weight variation of animals used
should be minimal not exceed + 20% of
the mean body weight in each sex and
group.

Identification : By rat accession number, cage card
and turmeric colour body marking. The
temporary body marking during
acclimatization period will be done with
crystal violet.

Acclimatization : After veterinary examination, for good
health and the suitability for the study, the
rats will be acclimatized for five days
before stant of the treatment. Only
nulliparous and non-pregnant females will
be used in the study.

8.2 TEST ITEM INFORMATION

(as furnished by study sponsor)

Name . Ultrazine FG-R®
Common Name . Calcium Lignosulfonate
(active ingredient)

Name to be used in the . Lignosulfonate

report

Chemical name (IUPAC) : Not applicable

Code by test facility . 052/8-CLSN

CAS No © 8061-52-7

Balch No 004 (DPY55)
Manufactured by . Borregaard Industries Ltd

. Post Box 162
N-1701 SARPSBORG, Norway

Supplied by DSM Nutritional Products Ltd
Wurmisweg 576

CH-4303 Kaiseraugst, SWITZERLAND
$P-4091/04
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RALLIS RESEARCH CENTRE
Peenya, Bangalore - 560 058.

Date of manufacture  January 2004

Date of expiry January 2006

Dale of receipt at test 1 23.12.2004

facilty

Purity to be stated inthe  : About 85%

report

Physical appearance : Brownish free-flowing powder
Storage conditions . Ambient (+18 to +36° C), dry
Hazards and precautions . Hazards: no specific known

Precautions: Standard hygienic procedures

{gloves, goggles, face mask)

8.3 PERFOMANCE OF TEST

8.3.1 Husbandry

Conditions
Animals will be housed under standard laboratory conditions, air
conditianed with adequate fresh air supply (12 - 15 air changes/hour)
Environment: temperature 22 (+3)°C, relative humidity 30 - 70%, with
12 hours light and 12 hours dark cycle.
The maximum and minimum temperature and relative humidity in the
experimental room will be recorded once daily. The relative humidity in
the experimental room will be calculated daily from dry and wet bulb
temperature recordings.
Housing
Two rats per sex per cage in sterilized standard polypropylene mesh
bottom cages (size: L 410 x W 282 x H 150 mm) with stainless steel
top grill having facilities for holding powder food in hopper and for
drinking water in glass bottle with a stainless steel sipper tube.

SP-4091/04
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Diet . ad libitum

Ssniff rats/mice powder food-maintenance meal - low in germs
manufactured by Ssniff Spezialdidten GmbH., Ferdinand-Gabriel-Weg
16, D-59494 Sdest, GERMANY.

Water: ad libitumn

Deep bore-well water passed through activated charcoal filter and
exposed to UV rays in Agquaguard on-ine water fiter-cum-purifier
manufactured by Eureka Forbes Ltd., Mumbai - 400 001, INDIA will be
provided to animals in glass bottles with stainless steel sipper tubes.

Analysis. contaminant analysis reports of food and water (close to the
study period) will be included in the report.

8.3.2 Dose Selection

Three dose levels of 500, 1500 and 4000 mg/kg/day were selected as
suggested by the sponsor

8.3.3 Grouping

Grouping is by in-house method of body weight stratification and
distribution which is as follows: the rats procured for the study will be
weighed and grouped into body weight ranges (Example: 91 - 100, 101
- 110, 111 - 120 g etc.). These body weight stratified rats will be
distributed to all the study groups n equal numbers. The rats with
extreme body weights will be discarded. The grouping will be done on
day 1 of acclimatization ’
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8.3.4  Group Allocation and Number of Animals

The selected male and female rats will be assigned to control and

different treatment groups as shown below:

Group  Group Colour of Dose No.  Sex Ral Numbers
No cage card (mg/kg of From* Ta
Buliday) rats
Gt Control White 4] ] M Rf5971  Rf5976

[ F  Rf5977 Rf5982
G2 Low dose Yellow 500 6 M RI5883 Ri5988
6 F Rf5989 Rf5994
G3 Mid dose Green 1500 8 M Rf5895  Rf6000
& F  Rf60CGt  RfB006
G4 High dose Pink 4000 6 M Rf6007 RfB012
& F___Rf6013  Rf6018

8.3.5 Route of Administration

Oral through food, doses expressed as mg test item per kg body
weight and day.

8.4 ANALYSES OF TEST ITEM
8.4.1  Identity of the Test Item

The identity of the test item will be provided by the study sponsor by a
certificate of analysis. The responsibility for the correct identity of the

test item rests with the sponsor.

8.4.2 Concentration, Homogensity and Stability of the Test Item in Food

All analyses will be performed in duplicate by the Principal Scientist
Analytics using the method 1.$-101/01 in a GLP approved laboratory.
Each of the following food admix samples should be of a minimum of
100 gram.

For the assessment of the concentration of the test item in food,
samples from all preparations (Groups G1-G4, males and females,
weeks 1-4 of treatment) will be taken and kept stored deep frozen
(< -20°C).

SP-4091/04
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To assess the homogeneity of the prepared feed batches. five
individual sub samples from different locations of the blender (top,
top/mid, mid. midfbottom, bottom) from the first batch of feed prepared
(Groups G1-G4, males and females, week 1) will be collected and kept
stored deep frozen (< - 20°C).

To investigate the stability of the test item, aliquots (stability samples)
of the high and mid dose groups of the first feed batches (Groups G3
and G4, males and females, week 1) will be stored at ambient
temperature for 10 days at the test site ang subsequently kept stored
deep frozen (< - 20°C).

At the end of the treatment period, the deep frozen samples will be
shipped on dry ice to the following address:

DSM Nutritional Products Ltd
R&D, Analytics

Sample Registration Desk
Attn. Mr. Daniele Avellina
Building 205 Room 6
Wurmisweg 576

4303 Kaiseraugst, Switzerand
Phone: +41 61 688 56 34

Fax: +41 61 688 0563

E-Mail: sample-registration-vfha basel@dsm.com
The sponsor (sample registration desk and monitoring scientist) will be
informed about the shipment including expected day of arrival. Results

furnished” by the sponsor (including GLP and Quality Assurance
Statements) will be included in the report

8.4.3  Preparation of Experimental Food with Test Item

Dietary concentrations will be adjusted to administer specified test item
dose levels of 500,1500 and 4000 mg/kg/day. Each time when the diet

is prepared, adjustments will be made based on body weights and food
SP-4091/04
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:R Peenya, Bangalore - 560 058

consumption data from preceding interval and the new concentration
will be calcutated.

The experimental food will be prepared once in 7 days separately for
male and female sexes. The concentration of each batch of the feed
mixtures will be calculated based on the mean food consumption and
mean body weight per sex and group. Based on the required
concentration, the test item will be weighed and mixed in a mixer
grinder with approximately 0.5 kg of Ssniff powdered food for
approximately 2 minutes to prepare the premix. This premix will be
mixed in staintess steel drum with approximately 0.5 kg of Ssniff
powdered food for approximately 2 minutes and then added in portions

to the remaining bulk food and mixed in ribban mixer for 20 minutes.

For control group, the required amount of Ssniff powder food will be
mixed in a ribbon mixer for 20 minutes. Food for the control group will
not be prepared separately for males and females.

No solventivehicle will be used in the preparation of the experimental
food.

The quantity of experimental food prepared, the amount of test item
weighed based on the required concentration will be recorded in the
raw data.

8.5 STORAGE OF THE TEST ITEM INCORPORATED FOOD

The experimental food will be stored in polyethylene bags within labelied

stainless steel drums in the experimental rcom
8.6 TREATMENT

[ 8
Each test group will receive food specifically prepared for that group/sex.
The treatment wili be 7 days a week for 4 weeks.
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8.7 OBSERVATIONS

8.7.1 Veterinary, Clinical and Ophthaimological Examinations, General

Clinical Signs and Pre-Terminal Deaths

a. Velerinary examination

Velerinary examination will be done prior to initiation of treatment and
weekly thereafter (+ 1 day) during treatment period.

b. Clinical examination

Clinical examination will be done prior to initiation of treatment and
once weekly (+ 1 day) during treatment period.

¢. Ophthalmoiogical examination

Ophthalmological examination will be done with an ophthalmoscope
during the acclimatization period for all animals and at the end of
treatment. Mydriasis will be induced before examination by using 1%
Tropicamide.

d. General Clinical signs and pre-terminal deaths

The animais will be observed for clinical signs (clinical signs of toxicity)
once a day. All animals will be observed for morbidity and pre-terminal
deaths twice a day. Dead animals will be necropsied immediately or

refrigerated for necropsy. Moribund animals will be isolated for
necropsy.

8.7.2 Body Weights

Individual body weights will be recorded before the administration of
testitem i.e., day 1 and weekly thereafter.

In addition, to arrive at the nominal dietary level of the test item for the
corresponding week the body weights will be recorded on day 4 of
acclimatization and day 7 of each week thereafter during the treatment
period
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B8.7.3 Food Intake

The foliowing method will be adopted for measurement of weekly food

consumption.
Day 1% Food input 1500 g Food output on day 8
(inclusive of mesh, hopper {inclusive of mesh, hopper
and cage card weight) and cage card weight)

The cagewise food consumption will be calculated by adding the food
consumed in 7 days and by dividing the total by the number of animals
per cage to determine the food intake/rat/week. The visual estimation
of food spillage will be recorded at each food output recarding session
and during litter paper change and wilt be taken into consideration (i.e.,
the food spillage data/cage/week will be substracted from the food
consumed or added to food output data) for the calculation of weekly
food consumption. The weekly consumption/rat will be divided by the
number of days (7) ta obtain food consumption (g)/rat/day. This will be
repeated throughout the treatment period.

In addition, 1o arrive at the nominal dietary level of the test item for the
corresponding week the following method will be adopted to measure
the food consumption.

Acclimatization period:

Day 1% Food input 1500 g Food output on day. 4

(inclusive of mesh, hopper (inclusive of mesh, hopper

and cage card weight) and cage card weight)
Treatment period: '

Day 1* Food input 1500 g Food output on day 7

{inclusive of mesh, hopper (inclusive of mesh, hopper

and cage card weight) and cage card weight)

a: Day 1" denotes food input at the start of each week.

The cagewise food consumption will be calculated by adding the food

consumed in 4 or & days and by dividing the total by the number of

animals per cage to determine the food intake/ratweek. The visual
SP-4091/04
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estimation of food spillage will be recorded at each food output
recording session and during litter paper change and will be taken into
consideration (i.e., the food spillage data/cage/week will be substracted
from the food consumed or added to food output data) for the
calculation of weekly food consumption. The weekly food
consumption/rat will be divided by the number of days (4 or 8) to obtain
food consumption (g)fratiday. This will be repeated throughout.
Note: Refer Appendix 3 for the calculation of the test tiem
concentrations in food.
8.7.4  Clinical Laboratory Investigations

a. Blood smear;
Biood smears will be made by the tail clipping method within three days
before sacrifice. The blood smears will be stained by Wright's stain
{solution) and the differential leucocyte count will be done by the
conventional microscopy.
b. Blood collection:
At the end of the treatment period, al! surviving animals will be fasted
overnight (water ailowed) and blood will be collected from the
abdominal aorta under ether anaesthesia, An aliquot of blood will be
coliected in tubes containing 3.8% sodium citrate solution for
determination of prothrombin time and the remaining blood will be
collected into EDTA and heparinized tubes for haematology and clinical
chemistry respectively.
An aliquot of plasma (from the preparation for clinical chemistry) will be
deep frozen and shipped on dry ice to the sponsor {(address: see
section 8.4.2} for optional biochemical investigations.
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¢. Haematology:
The following haematological parameters will be determined using
Sysmex TM K-800 Automated Haematology Analyzer (TOA Medical
Electronics Co., Kobe, JAPAN).
1. Haemoglobin 2. Red Blood Corpuscles
3. White Blood Corpuscles 4. Haematocrit
5. Platelets
The following calculated RBC associated indices will be recorded from
the haematology analyser:
1. Mean Corpuscular Volume
2. Mean Corpuscular Haemoglobin
3. Mean Corpuscular Haemoglobin Concentration
Prothrombin time analysis will be carried out using ST-art-4 coagulation
analyser (Diagnostica stago).
d. Clinical chemistry:
Plasma will be separated in a refrigerated centrifuge at 5000 rpm for
15 minutes and analysed using BM-HITACHI 704, (Boehringer
Mannheim, Mannheim, GERMANY) Automatic Analyse‘r for the
foliowing parameters.
1. Fasting glucose 7. Alaning amino transferase
2 Tolal cholesterol 8. Aspariate amino transferase
3. Creatinine 9. Gamma glutamyl transpeptidase
4. Total plasma protein 10. Alkaline Phosphatase
5. Albumin 11. Urea{calculated by using BUN values)
6. Blood Urea Nitragen (BUN)
Na and K will be assayed by Easylyte sodium potassium analyser
{Medica corporation, USA).
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Pathology

a. Gross necropsy

All rats in the study will be subjected to gross necropsy and the findings
will be recorded. Moribund rats will be killed by exsanguination under
ether anaesthesia. The animals to be sacrificed at term will be fasted
overnight (water allowed), anaesthetised as per the random number list
generated for the study, weighed and exsanguinated and then the
animal will be subjected to detailed necropsy by a pathologist.

b. Tissue coilection

The following organs and tissues will be collected from all rats and
preserved in 10% buffered neutral formalin:

1 Ali gross lesions 19. Lungs (lo be inflaled with
2. Brain (Cerebrum, Cerebeflum fixative and then immersed in
and medulla/pons) formalin)
3. Spinal cord - 3 levels 20. Testes
{cervical, mid thoracic and lumbar) 21, Epididymides
4. Stomach 22. Ovaries
5. Duodenum 23. Uterus
8. Jejunum 24. Seminal vesicles
7. lleum (with Peyer's patches) 25. Coagulating glands
8. Cecum 26. Prostale
9. Colon 27. Urinary bladder
10. Rectum 2B. Axillary tymph nodes
11, Liver 29. Mesenteric lymph nodes
12. Kidneys 30. Scialic nerve
13. Adrenals 31. Bone marrow smear from femur
14. Spleen
15 Heart
16. Thymus
17. Thyroid
1B. Trachea

c. Organ weights

The following organs will be weighed from all rats of all groups (apart
from those found moribund and/ or dead animals): liver, adrenals,
kidneys, gonads, brain, epididymides, thymus, heart and spleen. The
organ weights as percentage of body weights will also be determined
angd presented in the report.
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d. Histopathology

Histopathological examination will be carried out on the preserved
organs and tissues (including gross lesions) of the high dose group and
the control group and of all dead and moribund sacrificed animals.
Target organs i.e., those showing gross lesions or changes in size and
all gross lesions in low and mid dose groups will also be examined.
Further, those tissues suspected of showing test item related
histopathological changes in the high dose group will be examined in
the lower dose groups.

The tissues will be processed for routine paraffin embedding and
5 micron sections will be stained with Mayer's Haematoxylin-Eosin
stain. Unused tissues will be archived.

9. STATISTICAL ANALYSES

Using specific computer pragrammes, body weights, food consumption and
laboratory investigations (haematology and clinical chemistry) data will be
compared by Bartlett's test for homogeneity of intragroup variances. When the
variances prove lo be heterogeneous, the data will be transformed using
appropriate transformation. The data with homogeneous intragroup variances
will be subjected to one-way analyses of variance (ANOVA - Snedecor and
Cochran, 1987). Following ANOVA, if 'F' is found significant, Dunnett's
pairwise comparson (Scheffe, 1353) of means of treated groups with control
group mean will be done individually. Following a significant difference of the
test group from the control group, the Dose response correlation will be
estimated and tested by 't' test.

All analyses and comparisons will be evaiuated at the 5% (P<0.05) level.

Organ weight and orgaﬁ weight ratio data will be analysed by Student 't test.
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if a significant difference in values over the control group is observed in a
minimum of two treatment groups with linear increase or decrease, the dose
correlation co-efficient will be estimated and subjected to ' test.
Statistically significant differences (P<0.05), indicated by the aforementioned
tests are designated by the superscripts throughout the report as stated
below
+/-. Significantly higher (+)/lower (-) than the control group
d: Significant dose correlation
Pathology data may be statistically analysed at the discretion of the
pathologist and the same will be mentioned in the report if done.
Data if required will also be subjected to other statistical tests and will be
mentioned in the report.
10. RESULTS
10.1 DATA COMPILATION
Alt individual animal data will be summarized and presented. as tables
along with results of statistical analyses. All findings will be presented in the
repont as per the standard reporting format,
11. REPORTING
» The test report must include the following information, as appropriate:
» The name and address of the sponsars, the test facility along with the study
schedule
~ The names and signatures of all personnel invoived in the study, including
the Study Directar and other scientists.
» Al study plan deviations, if any
> Vehicle:
Justification for the choice of vehicle
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» Testammals:
species/strain used;
number, age and sex of animals;
source, housing conditions, diet etc.;
- Test conditions:
- details of test item information and certificate of analysis;
details of the administration of the test item including dosing
voiumes and time of dosing;
- details of food and water quality (including diet type/source, water
source); !
~ Results:
- tabulation of response data by sex and dose level for each animai
(i.e.. animals showing signs of toxicity including mortality, nature,
severity and duration of effects);
- tabulation of body weight and body weight changes;
- individual weights of animals on the day of dosing and at different
intervals of the treatment period and at the time of death or sacrifice;
- lime course of onset of signs of toxicity, and whether these were
reversibie for each animal;
gross necropsy and histopathological findings for each animal.
~ Discussion and interpretation of results.
» Conclusion.
» A description of all circumstances if any, that may have affected the quality
or integrity of the study.
* The Quality Assurance Statement, signed by the Head, Quality Assurance
Unit.
» The GLP Compliance Statement, signed by the Study Director.
» The storage locations of all raw data, the report, a sample of the test item
and the archiving period.
» GLP certificates.
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12. ARCHIVING

Rallis will archive at the archives of the test facility the following for 15 years
after completion of the study: study plan, raw data, draft report and final
reports, A sample of the test item has been sent from the test item stores to
the archives after the receipt of test item. This sample shall be stored for a
period of 2 years from the date of this final report or till next GLP inspection,
whichever is later, however not beyond 30 years. Al tissue specimens will be
archived for 5 years, blocks and slides will be archived for 12 years after

which these will be handed over to the sponsor or preserved longer at the
cost of the sponsor,

13. REPORT DISTRIBUTION

Sponsor : Twa signed final reports in original {Copy Nos. 1/3 to 2/3).
Archives . One signed final report in original (Copy No. 313).

14, REFERENCES

QECD Principles of Good Laboratory Practice (as revised in 1997),

Environmental Directorate, Organisation for Economic Co-operation and
Development, Paris 1998.

OECD Guideline No. 407, Repeated Dose 28-day Oral Toxicity study in
Rodents, adopted ont 27 July 1995.
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15. AGREEMENT

This study plan for Study No.: 4091/04, [Repeated dose (28-day) oral toxicity
study with Calcium Lignosuifonate 1n Wistar rats] has been mutually agreed

and signed

for TEST FACILITY

- 7D
vl :
TE.RAMESH
STUDY DIRECTOR

Dale ©b o\ 200¢

- N
AW
2. i N
“HEAD, GUALTTY ASSURANCE UNIT

[ Dam'ul;‘\;n.

Sy RoRe—
MANAGEMENT

Date. & bfor) 1%
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for  STUDY SPONSOR

£l

Dr. EDGAR WEBER
MONITORING SCIENTIST

Date: /- /ﬂa - Zals
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APPENDIX 3. Calculation of the Test ltem Concentrations in Food
Following method is adapted to arrive at the nominal dietary level of the test item
for the next week from the previous week data
An example to arrive at the test item requirement to achieve the dietary intake of
500 mgikg Bwt/day for week 2 is as given below:
Assuming average body weight for week 1 =225.23 9
Assuming average foad consumption for week 1= 2504¢g
Average food consumption of
. . - previous week 100!
Food consumption ratio (FCR) Average body weight of X 1000
previous week
25.0
= 1
FCR 72523 X 1000
FCR = 111.0 g/kg
. Dose
Concentration of food to be X 1000
prepared (ppm) = FCR
500
Concentration of food to be X 1000
prepared (ppm) = 111.0
Concentration of food to be 4505
prepared (ppm) =
\.e.. 4505 mg of test item is mixed with 1 kg of food to achieve the intake of 500
mg/kg Bwt/day
SP-4091/04
052/8-CLSN/28-OR
PAGE No.25/25
TOXI-4091/04

052/8-CLSN-28-OR
PAGE No. 114/140

CONFIDENTIAL

2-OCT-2008 DSM0004-001 Page 2778 of 3166



Calcium Lignosulfonate (40-65)
Food Additive

EFSA Application
Section IV
References

DSM (S

21 & 22, Peenya, Phase ll, Bangalore 560 058, India

L)
ADVINUS

ANNEXURE 1 contd,

/

S0y o 4091004

Study Tey Recesied cnge [28-cay) aral win
Calokum Ligncwbonai wm‘m

Tortam Cosy osa-cLsn

Homoneneity sag
abliey ol tha Tant torm in Fomy
(PAGE Ko vy,

u-mn-umwm..uw_,. AD anatries wt by
nnhmswmu., wing
wmls\owm.ww ‘Sonditory,
hormiory

RO g By M sponenr [ The Anaivtca  report
‘lMG&'WMm sy il be inctigeg
18wk by crsggd in o Arvanur

% v srrie Jawd Voo o o i
S0t 81 reiaiod by T spomeny

AMENDMENT 15 MyTuay y AGREED UPOw;

or TEST FaCiLITY o STUDY SPONSOR
2.0
. “&' V5 Q@C
M E RAMESH Dr. EDGAR WEBER
STUpY DRECTOR

MONITORING SCIENTIST
Dais 3R ot aney Due 04 pigyonnges
r N
2 s

AD. QUTY ASSURACE Ty

Oe 3t
EMENT

Oae Ay o

raandman N T b Sumy pian g Shanru
%438-Cotmznon

TOXI-4091/04
052/8-CLSN-28-OR
PAGE No. 115/140

2-OCT-2008

DSM0004-001

21822, Peenya Phase 1l Hangalgre sgq 054, India

O,
AD\'INL‘SAMENDMENY TO THE STUDY PLAN No. SP4081/04 FOR MUTUAL AGREEMENT
2)

(COPY No. 2
Study No 4091104
Study Thig Repeated dose (28-gay) ora loxiily $6dy with Caicnym
Lignoaulionate in Wistar rety

Testtem Coge 052/8-CLSN

Sponsor DSM huvitanal Progyers Ltg
Wurmisweg 576
4303 Kalseraugst,
Swizeriang

AMENDMENT No 2 Oate: 27.08-2005
== Ne 2 _Dat

ASIN STUBY PLAN —— ——~r—— AMENDED T
1. TEST FACILITY (Page No, 1/25) and i
RAL| HCEN ;

ABVINUS THERAPEUTICS PRIVATE umiTED
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R&D Analytical Research Center (ARC) NON-GLP Analytical Report
Caicium Lignosulfonate
e Rallis Research Centre Study No. 4091/04

Anaiytical Final Report on

The Analyses of the Test Item in Feed

Repeated Dose (28-Day) Oral Toxicity Study with Calcium
Lignosulfonate in Wistar Rats

Test facility OSM Nutritional Products,

tor Feed Analyses: R&D, Analytical Research Center (ARC),
Wurmisweg 576, Bidg. 205
CH-4303 Kaiseraugst, Switzerland

. . Dr. P. Hofmann, DSM Nutritional Products,
Principal Investigator: o > Analylical Research Center (ARC)
P.O. Box 3255
CH-4002 Basel, Switzerland

Analyst Fr. B. Rossi, DSM Nutritional Products,
R&D, Analytical Research Center {ARC)
£.0. Box 3255
CH-4002 Basel, Switzerland
Rallis Study No: 4091/04
Study sponsor: OSM Nutritional Products {monitoring scientist Dr. E, Weber),

R&D Human Nutrition & Health,
Wurmisweg 576
CH-4303 Kaiseraugst, Switzerland

No of Pages: 6
Signature/Date: /;\ }/’ g |
S (M/{ L/:/V v -
. 2458
. {Principal Investigator)
T T T T Page 10f 6
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R&L. Analytical Research Center (ARC) NON-GLP . Analytical Report
Calcium Lignosulfonate
Rallis Research Centre Study No. 4091/04

Study Schedule Study initiation date: January 17, 2005
Sample reception date at VFHA:  February 24, 2005
Experimenta! starting date: March 14, 2005
Experimental completion date April 07, 2005
End of caiculations: April 07, 2005
Study completion dale: see date of principal investi-

gator's signature of the report
Calcium Lignosulfonate (Ultrazine FG-R®) (=Lignosulfanate)

Tast item:
Date of manufacture: January 2004
Date of expiry January 2006
Purity: approx. 85%
Sample material: Feeds
Storage conditions: approx. -20°C at test facility,
prior 1o the analyses 2 to 8°C.
Theme No. 6309
Archive: The study plan, copies of final report and all raw data of the analytical
part of the study will be archived at DSM Nulritional Products, R&D.
VFH
Analysis required: Lignosulfonate
Content, homogeneity and stabiiity are monitored.
Analytical Method: LIS-103 - a colorimetric method

Lignosulfonate is exiracted using water. Sodium nilrite solution is
added 10 an acidified aliquot. Prior to the measurement of the extinc-
tion at 440 nm dituled ammonia solution is added

Approval of Results: @4&/ u@[{//ﬁ
. {47 "

Or. . Hof
(Principal Investigator)
Date: W o
2, 808
T Pags 20f 6
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R&D. Analytical Ressarch Center {ARC) NON-GLP Analytical Report
Caicium Lignosulfonate
Rallis Research Centre Study No. 4091/04
Results
The results of the anatyses are summarised in the fallowing tables.
Table 1: Menitoring of the Homogeneity
Sample (dentification Sample name Con;::::‘r:tlon Co::::\::;lon Recovery
ST 1048_00000 © G1-M&F_lop used as blank
124y 000007 1 G1-M&F_lopimid used as blank
T U1548 Q00003 1_G1-M&F_mid used as tilank
S1C1049_000004 1_G1-M&F _mid/bottom used as blank
SOMG4G DO0ONS 1 G1-M&F_bottom used as biank
101049000006 1_G2-M_top 3576
ST 001049_000007 1_G2-M_top/mid 3344
=T 001049_00000H 1_Gz2-M_mid 3.550
3t 001049_000009 1_G2-M_mid/bottom 3704
$1_001048_00001U 1_G2-M_bottom 3.601
MEAN 3.55 3.259 1091 %
StDEV 0.13
cv %l 37
7001049000011 1.G2-F _top 4116
ST 001048_000012 1 G2-F_topimid 3.447
ST 001049_000013 1.G2-F_mig 3.781
ST 001049_000014 1_G2-F_midfbottom 3827
31_001049 000015 1_G2-F_bottom 3.801
MEAN 3714 3.370 1102 %
SIDEV 0.254
oV [%] 6.8
$TD01049_000016 1.G3-M_top 8.531
ST 001048_000017 1_G3-M_lopimig 8.450
S1.001049_000018 1_G3-M_mid 8.585
<1 001049000019 1_G3-M_mig/botion 8.585
47_001049 000020 *_G3-M bottom B.774
MEAN 8.585 10.028 856 %
StoEV 0.4119
CV [%] 1.4
HOU04s_500021 1_G3-F_top 8.396
3T 001045 000027 1_G3-F _top/mid 8639
ST 001049000025 1_G3-F_mig 8.639
>1 00049000024 1 G3-F_mid/botiom 9.205
<1_004048 000025 1_G3-F_botiom 8.855
MEAN 8.747 9.735 89.8 %
SIDEV 0.303
Cv [%] 35
Page 30f 6
TOXI-4091/04
052/8-CL SN-28-OR

PAGE No. 118/140

CONFIDENTIAL

2-OCT-2008 DSM0004-001 Page 2782 of 3166



Calcium Lignosulfonate (40-65)

Food Additive

EFSA Application
Section IV
References

DSM (S

21 & 22, Peenya, Phase i, Bangalore 560 058, India

Q
ANNEXURE 2 contd.
R&D. Analytical Resaarch Center (ARC) NON-GLP Analytical Report
Calcium Lignosulfonale
Rallis Research Centre Study No. 4091/04
Sample Identification Sample name Congantration  Concentration Recovery
ST 001049000026 1 G4-M_lop 24.646
S 064G 000027 1_G4-M_topimig 24.132
ST 0D 6ak 000028 1_G4-M_mid 24.441
STanay 000029 1..54-M_mid/botiom 24,955
L1549 000030 *_34-M_bottom 26315
MEAN 24.698 26.960 91.6 %
StDEV 0.457
cV (%] 19
1A oy 25.007
U GAF topimid 25187
: 200033 1 Ga-F_mid 25212
BTG4 000034 1_Ga-F_mid/ottor 24,981
$1_001049_000035 1_GA-F_bottom 24.929 .
MEAN 25.063 25868 96.9 %
SIDEV 0.128
_ oV [%] 0.5
s 1 gikg
POV = caefficient of vanatior
Table 2: Determination of the Concentration
. T Concentration Cancentration
Sample \dentification Sampla name found ') doclared ') Racovery [%]
ST_0(1049_000040 1_G1-M&F _konz bLD 0 -
$1.001049_000041 1_G2-M_konz 2978 3.250 913
ST_001049_000D48 2_G2-M_konz 3210 4.085 79.0
AT 001049_000055 3 G2-M_konz 4.410 4.578 86.3
ST 001049 000062 4 G2-M_konz 5.352 5.052 1059
Mean Recovery 3.1 %
51001045 _D00042 1_G2-F_konz 3.197 3370 949
ST 00'049_000048 2_G2-F_konz 3850 3.851 974
3701049000056 3_G2-F_konz 4,083 4.362 932
ST 061049000063 4 G2-F_konz 4.303 4.671 821
Mean Recovery 944 %
ST 001049 000043 1_G3-M_konz 7.961 10.028 794
ST 001049 _000050 2 G3-M_konz 9847 11.729 84.0
1 _(01049_000057 3_G3-M_konz 11.526 13.578 84.9
ST 001049_000064 4 G3-M_konz 12.992 14,985 86.7
Mean Recovery 83.7%
Page 4 of 6
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ANNEXURE 2 contd.

R&D. Analytical Research Canter {ARC) NON-GLP Analytical Report
Calcium Lignosulfonate

Rallis Research Centre Study No. 4091/04

CoT Ci Ci
Sample (dentification Sampla name faund ) doclared '] Recovary %)
A21045 000044 * GF_kanz 8.787 9.735 90.3
W 1 000s: 2.G3-F_konz 10.593 12.084 877
S 00058 1_G3-F_konz 11.446 13.365 856
T pnay 000065 4 G3-F kanz 11926 14.424 827
Mean Recovery 86.6 %
25.778 26.960 956
28318 30.267 936
REEEGIY . 32370 34,803 930
T 000Gk 4 G4-M kanz araa 38.759 96.0
Mean Racovery 94.6 %
DAY 000048 © GaF_konz 26.108 25.866 1009
119000052 i GA-F_konz 28,398 31.662 89.7
5700148 200080 4 GA-F_konz 30.837 33.881 910
TGS D0O00ST 4 G4-F_konz 36.154 36.132 1001
. Mean Recovery 95.4 %
elow it of ceterm nation
Table 3: Monitoring of the Stability
ati Concentration initiai N
—Sample Identification Sample name tound ") Concentration ') Recovery [*%)
<1 001049 000036 1 G3-M_stab 9.145 7.961 1149
T 01049 000037 1_G3-F_stab 8.814 8.787 1003
ST 00049000038 1 G4-M_stab 26.962 25778 1048
$1_DU1048_DO003Y 1 G4-F_stab 25.007 26.108 95.8
1 gikg
Conclusions

'ne¢ analylical part of the study consists of monitoring the content, the homogeneity and the stabil-
v of lgnosulfonate in [eed preparations used in the Study No. 4061/04 at Rallis, Bangalore. India.

Content (Tabple 2)

n the reatment group G1 the absence of added lignosulfonate can be assumed. In relation to the
~eak bul unspecific cciour reaction of the blank samples for the feeds of the treatment groups G2

55

5 5 g/kg) and G4 (25 - 38 g/kg) reasonable recoveries of 94 to 110 % have been found;

«nereas for treatmenl group G3 in all analyses recoveries of only around 90 % and fower have

bt lound

Page 5 of 6
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ANNEXURE 2 contd.

R&D. Analytical Research Center {ARC) NON-GLP Analyticat Reporn
Calcium Lignosulfonate
Rallis Research Centre Study No. 4091/04

Homogeneity (Tabdle )

= CVs of al homogeneity tests are below 7% with a clear tendency that the CVs decrease with

noncrease of the concentration of lignosuifonate in the feeds. This is according to the analytical

' v that (ne lower the level the distribution of the analyte is less accurate and homogeneous.
L+ versa the conclusion can be drawn that the analytical procedure is reliable.

T-e distnbution of bgnosulfonate in feed therefore can be considered to be homogeneous.

Statlity - Table 3

- 10 3ays al ambient temperalure approx. the same concentrations are found as for the same
the concentration and homogeneity part of the analytical part of this study (Tables 1 and 2)
e stabilty of hgnosulfonate in this type of feed can be confirmed.

Distribution list: Arcnive test facility, OSM Nutritional Products, VFH
Study sponsor, DSM Nutritional Products Ltd., VFH (1 copy)
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ANNEXURE 3. Analysis Report - Animal Diet Sample

RALLIS RESEARCH CENTRE
21 & 22, PEENYA INDUSTRIAL AREA, |l PHASE
BANGALORE - 560 058

ANALYSIS REPORT - ANIMAL DIET SAMPLE

From: Residue/Analytical Department

To: Toxicology Department
RRC. Bangalore-560 058

RRC, Bangalore-560 058

Qur Ref. No.! SS/TF/1432 Date: 30.11.2004

Sample Details: Name Ssniff Rats/Mice Sampling Date: 05.11.2004

(Powder) Feed Maintenance

Batch No. : 4764439

Supplier Ssniff Spezialdiaten GmbH, D-59494

Soest Germany

Manufacturer:  Ssniff Spezialdiaten GmbH, D-59494

Soest Germany

ANALYSIS RESULTS,
(Analysis on “as is basis")

S Parameter " (%)
Ne
1. Moisture - 136
27 Crude protein (N x 6.25) 19.2
3 Crude fat (Ether extract) 3.0
Y Crude fibre T 4.3
T 5%
8 Acid insoluble ash 0.5
T Nitrogen free extract 54.3
""""" 8. Calcium (Ca) o 0.99
9 Phosphorus (P) 0.71
@ ";a[u Iq,ov 4
Residue/Analytical Dept.,
’ TOXI-4091/04
> 052/8-CLSN-28-OR
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ANNEXURE 4. Feed Contaminant Analysis Report for Ssniff Rats/Mice Diet -
Maintenance Meal

Lanowrlschafiche Unlsruchungs- und Forschungsanstal ) T L
inaikul Kir Thavpasundhed und Labensmiaeiqualithl GmoK L A"

Guenpergar. 7577 vl zentsleQiuta-u.de A Damasches Airsatomrrga Rl
D-24118 Kind Inlemat www uta-t se O e o vt ares
Tel 0431712280 Fax D431/1228-458 Pridaierstsn OAPS it 0l 0}

LUFA L ITL Gutenoergats 7377, 24118 Kt

RALLIS INDIA LIMITED AGROCHEMI CAL
RESEARCH STATION PLOT NOS

21 & 22, PHASE Il M
PEENYA INDUSTRIAL AREA ) Date 30.11.2004
'ND O BANGALORE.- 580 058 Kundennf. 1208576

Seila 1 von 3

PRUFBERICHT
No. of Analysis 332241

Auttrag 209498 Rat.No.: 1870/04 - work ordar No. TX-254/04; dated 1-Oct-
04, payed by Demand Oraft No. 012301 dalad 21.10.2004

Probeneingang 12.11,2004 :

Probenshme 30.10.2004

Kunden-Probenbezeichung ssniff rat/mica dist - maintanance meal

batch number: 4764439

Sampie paciung plastic bag X

Ansiyvenparmeter (T Ergetrus Deciaralion  Mader  Method

Mycotoxine__ o

R Gxine B r2ig : n.qg.<1 OM | RPLC-VOLUPA B W, 1614

: T I Y XS oM

+ _— ek r_ ng.<1 OM

Aelowne 62 Cypagl T ng.<1 OM

Polychlorinated Biphenyles (PCB)

(5B 28 mixg T ng<8,30s O [oosorting @ 438 DV (B 530

gl 2] marg ..0.9,0,008 OM | sosortnng 1o §34 Lb8G LD0.00-34
n.q.<0.008 OM | wooorsing ke §26 LMAG L00.00- 34

. E_q,_(o 008 oM S0doring b §38 LB LO0.00-34
n.4.<0,008 OM [ soconsng 10 136 LMdG (50.00-34

T 5.q<0,008 O sooumimg = §36 UAG L0 T 30

n.q.<0 008 OM | socording e §36 UMBG L0O 00-34

us-Peslicides GC-Multires

e mglkg OM__ Taccartng 10§36 LS L0 00-24 |
_imging OM_ Jaccarding 1a §36 LD L20.56-34 |

\Endrine mgrkg OM | wcamding W §34 L00 L0004,
JBipha-Chiordans, mgfkg OM__ [ secortrg ® 136 L33 L 5004
. gsmma-Chiorgans Tmgmg OM | S6ooréng i §36 LoASG L0504
OM__[socording 10 §38 DA L00.50-54

OM__|sacording la §35 UM8G (0E0-H
OM_ | spocrding 1o §36 UM L36.00H
OM__|sooordeng e §35 Ui LEO.CO4
OM__ | socording 10 §36 MG 100,004

OM__ Jessarding 0 136 Lt 1000024
OM__ | aacorsing 1o §36 L3 L0 5034
OM | scuorting ke 338 Lm6G LE0.00-24
OM _ [a0corsng o 135 LMBG 4006034

::l 3708 AG g Commeszhans AG X.wi {210 400 10) 72040 30 Slavemummer: 132/11M70677 Eln Instaut der \‘-’
D’-:ow.: 1BAN DE45 2104 0010 0720 4050 00 Finanzami Landana AGROLAB- }F_'ﬁ
o Wimeng: SWIFY/BIC Coae COBADEFF210 UsLVAT-oNr.; DER13358511 Laborprupoe Lﬁk
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ANNEXURE 4 contd. Feed Contaminant Analysis Report for Ssniff Rats/Mice
Diet - Maintenance Meal

J.[;W Untersuchungs. ung Forschungsanstal
Inattut Kor Tharpy g L bt Gy

=77 Shlad: zenvsieGiuta-itl.oe
Iamel; www. luta-ai.on
Fax: 043171228498

Gutenberpay. 7
0-24118 ot
Toi: 04317 12280

No. of Analysis 392241
Anslysenpersmater

LUFA-ITL

D4R Dutncrar habradmerns Rt
Mo D EX WGALS 170242008

ok s DAP masrwtsborian
DArAD 1N M

Date 30.11.2004
Kundennr, 1200578
Seite2von 3

Deciaraion  Matier  Methad

OM _emmarding 1o 134 LG L00.00-34

OM | asssoting 18 |26 8D LOO.O0- 34

Ewvned
e T g T
o — ——— kg

4 S meikg

OM | nooonfing W §38 UBG 100 06-34

PRI LU I

OM__|eosertng '@ |36 L8O L5000 34

mgiig n.g.50008

OM  [aanording 0§36 Un8G 10650- 34

mg/k i n.q.€0,0085

OM | socarsing 1o §36 L8D Lo0.50-34

OM_ | wovarsing te §36 LiueG L35.00-34

mgikg . n.q.€0,005
—— lmong 7T :

OM__ | sconnting W §34 U405 LO0.00-34

P OM | ncoanting v §36 LaG LOODOI4
K OM__| soverking & §34 Ui0G L00.40-34
mg/xg OM__| momorsing o 438 UADG (B300-34

;_'F_nuw :::n ; g: wm:::mww

Nrroln " i "] OM_[seooning @ §3 GG 10553

Organo-Phosphorous Pesticides GC-M 1

OM s000rding i §36 LMBG L00.00-34 -

OM__ | eoconiing @ 134 UIBG L00.00-H4

OM | sosarsing 1o 36 LA8G LIO.004

OM_| scording W $36 Unda LE0.06-34

OM_| sooasdeng to 135 UudG 1000034

OM coarding be §36 UASG 1.00.00-34

OM_ | eoserding 0 §38 L83 (00,0034

OM__ | secarding 16 §34 LWEQ LE0.00-34

OM__| nocartiog w §36 LM8% L00.00-34

OM__| moaarting 16§35 UisG L00.50-34

OM__sacarding e §3 La0G L0520-34

n.q.<0,01 OM | acnonting ie §38 LWaG LE0.00-24

n.g.<0,01 OM__[scaarding 1e §38 LBs L0000

n.q.<5,01 OM__ | aocansing e {34 LasG Lo0 0534

£.9.0,0% OM | socerding e §38 Lii8G Lo%.00-24

§ n.g.<0,01 OM [ 8cooiding s §36 LbG L0O.06-34
100 {-meinyie} .9.<0,01 OM__ | wocoreing te §35 LiaB3 L05.00-34

Prrimiphon (-athyle

1.9.40,01

OM_ | according 1a §38 LVB3 L00.00-34

OM __ [ecsaniing o §36 UidG L20.05-3¢

OM | scconsing 1o 134 LMBG LOG.B0-34

4 S A meng T
RNt il
0 TN g
Reutter, Tan 0431/1228230
o et 5,‘\

rergaet

Commertbant AG Keet (210400 10} 7204050
AN DE45 2104 00100720 4050 00
SWIFT/8IC Cooe COBADESF210
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ANNEXURE 5. Analysis Report - Water Sample

RALLIS RESEARCH CENTRE
21 & 22, PEENYA INDUSTRIAL AREA, Il PHASE
BANGALORE 560 058 '

ANALYSIS REPORT - WATER SAMPLE

From: Residue/AnaIytical Dept. To: Toxicology Dept.
RRC, Bangalore-560 058 RRC, Bangalore-560 058
Our Ref. No: SS/Tw/177 Date: 10.02.2005
Sample Details : Source of Collection : Outlet of the Aquaguard (At use point)
Room No. A-21
Date of Collection : 31 .01.2005
ANALYSIS RESULTS
Sl Parameter Content Sl. Parameter Contant
No. No. {ppm)
1 Colour Colourtess 12. | Total hardness as 465
CaCo,
2. { Odour Odourless 13. | Calcium as Ca® 73
3. | Turbidity Clear 14. | Magnesium as Mg”™ 69
4 pH 7.92 15. | Chlorides as Cr 275
5. | Electrical Conductivity, 1.884 16. | Sulphates as SO,* 67
dSm"
‘—_\
6. | Total solids, (ppm) 938 17. | Carbonates as CO.> NIL ]
s "
7. | Suspended solids, (ppm) 17 18. | Bicarbonates as 393
HCO,
8. | Dissolved solids, (ppm) 921 18. | Sodium as Na 76
9] Dissolved oxygen (ppm) 6.4 20, | Potassium as K 8
10. rBT()(:heamic:al Oxygen 3.8
Demand § days at 20°C,. |
{ppm) :
1. | Chemical Oxygen 10.4
Demand (ppm)

o

!

Residue/Analytical Dept.,
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ANNEXURE 6. Contaminant Analysis Report for Water Sample

Waleranaiysis Sample-No 04-15702-001
Waler W.15 Dale of receipt 11.11 2004
Parameters Und Result Lmitof Method
delecton

Analysis of Original sample
Bromoxynil-octylester ng#t <0.08 OIN 38407 F2,UA
PCB
PCB-028 wg/l nn 002 DIN 38407 F2
PCB.052 oA nn 002 DIN 38407 F2
PCB-101 Hght nn 002 OIN 38407 F2
PCB-138 Hg/ nn 002 DIN 38407 F2
PCB-153 Hg/l nn 002 DIN 38407 F2
PCB-18C wall nn 002 ODIN 38407 F2
Summe PCB 028-180 Mg/t an 002 OIN 38407 F2
Sum ol PCB (6) g nn 0.1 DIN 38407 F2
Qrganoachiorine Pesticides
hexachiorbenzene wg/l <0002 DIN 38407 F2 uA
Algnin pg!l < 0,002 DIN 38407 F2 UA
o p-0DDD pgdl < 0.002 DIN 38407 F2 UA
p.p-ODD pg/t < 0,002 DIN 38407 F2.Ua
o p-DDE woht < 0,002 DIN 38407 F2.UA
p p-ODE port < 0,002 OIN 38407 F2,UA
0.p-DDT welt < 0.002 DIN 38407 F2.UA
p.p-DDT ug/l < 0,002 DIN 38407 F2.UA
Dieidrin wait < 0.002 DIN 38407 F2UA
alpha-Endosolfan wg/ < 0.002 DIN 38407 F2.UA
bela-Endasulfan gt < 0.002 DIN 38407 F2,UA
Engnn Hgh < 0.002 OIN 38407 F2.UA
alpha-HCH W/ < 0.002 CIN 38407 F2.UA
beta-HCH poA < 0,002 DIN 38407 F2 UA
gamma-HCH (Lindane)  pgil < 0.002 OiN 38407 F2.UA
delta-HC R ot < 0,002 DIN 38407 F2.UA
Heplachtor wgh < 0,002 OIN 38407 F2.UA
Heplachiorepoxs Mg < 0,002 OIN 38407 F2 UA
<is-Heptachiorepoxig Ho/t < 0,002 QIN 38407 F2.UA
trans-Heplachlorepoxid gt <0.002 OIN 38407 F2.UA
Methoxychlor wgh <0.002 DIN 38407 F2 UA
Quinlozen gl < 0,002 DIN 33407 F2.UA o

"N oxKener Bestmmungsgrenze 0 bz nicht bestmmbar + = micht bestmmt UA » Unterauftrag vergeban

Mit Ireundlichen GriRen

UC. GmtH |
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ANNEXURE 7. GLP Certificate — Germany

Bundesinstitut tor Risikobewertung /
Federal institute for o~

T, PTBfR |

GUTE LABORPRAXIS /
GOOD LABORATORY PRACTICE
(gemas / accoring io § 196 Abe.2 Nr.3 Chemikaliengesetz)
%’ Eine GLP.i wurde d n/AGLP ion was carried
#

Advinus Therapeutics Private Limited

hase I, Plot Nos. 21822, p.B. No. 8813
~ 580 058, INDIA

Pesnya industrial Ares, P!

, o . ‘
- GERMANY
TOXI4OQ1M

A 052/8-CLSN-28-OR
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ANNEXURE 8. GLP Certificate — The Netherlands
ENDORSEMENT OF COMPLIANCE

WITH THE OECD PRINCIPLES OF
GOOD LABORATORY PRACTICE

Pursuant to the Netherlands GLP Compliance Monitorirg; Programme and
according to Directive 88/320/EEC the conlormity with the OECO Principles of
GLP was assessed on 24-28 March 2003 at

Rallis Research Centre
Rallis India Limited .
Plot 21&22 Phase Il Peenya Industrial Area, PO Box 5813
Bangalore - 560 058 INDIA -

Itis herewith confirmed that the afore-mentioned test facility is currently
operating in compliance with the QECD Principles of Good Labaratory Practice
nthe following areas of expertise: physical-chemical testing, toxicity studies,
mutagenicity studies, environmental studies on aquatic and terrestrial animals,

and analytical and chinical chemistry,

ERLL
1

by

©

.
Ai,)‘\--\ The Hague, 26 May 2003
¢ b'\\

Dr Th. Helder

GLP Compliance Monitoring Depariment

Inspeciorale ior Health Piotection and Veternnary Pyblic Hoalih
Mavsiry al Health, Wellarg snd Sport
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