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AUTHOR’S STATEMENT

ANS9801

PRELIMINARY EMBRYO-FETAL TOXICITY STUDY

IN THE RABBIT BY ORAL GAVAGE ADMINISTRATION

I, the undersigned, hereby declare that the work presented in this report was performed under my

supervision according to the procedures herein described and that this report provides a correct and

faithful record of the results obtained.

The study described in this report generally followed the Good Laboratory Practice principles but study

design and the report do not contain all the elements required by GLP.  No specific study-related

Quality Assurance procedures were performed and no analysis of dosage form was conducted.

 I consider the data generated to be valid for the intended purpose of selection of dose levels for

further studies.

The first amended final report was issued to incorporate changes agreed between the Study Director

and the Sponsor on pages 61, 80, 81 and 83 that were not printed correctly in the original final report.

Subsequent to the issue of that report it became apparent that the values quoted for ANS 9801 and

ANS 9801-acid were incorrect, as no allowance had been made for the citric acid added to the plasma.

At the request of the Sponsor, this second amended report was issued to include the corrections

required to the toxicokinetic data with respect to possible re-esterification of the acid metabolite and

deconjugation of acid sulphate conjugate under conditions of extraction for plasma concentration

analysis.  All concentrations originally obtained for ANS9801 and ANS9801-acid were multiplied by

a factor of 1.1 to account for the citric acid added to the plasma. The statistical package used to

calculate the AUC24 was also upgraded from version 6.12 to 8.2.

The partial validation in rabbit plasma was ongoing at the time of analysis of the samples from

AJO/183, therefore not all stability experiments had been performed.  When the Day 6 samples were

analysed they had been kept for longer than 1 week, which, at the time, was the actual verified

stability period.  However, at the time of reporting the data from this study, ANS9801 and ANS9801-

acid were shown to be stable for 3 months, which covers the storage period of all samples analysed,

and this is considered not to have affected the integrity of the study.
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SUMMARY 
 
Procedures 
 

 The objective of this preliminary study was to assess the effects of ANS9801, a food sweetener, upon 
the progress and outcome of pregnancy in rabbits of the New Zealand White strain.  The results of this 
study are intended to establish suitable dosages for a main embryo-fetal toxicity study. 

 
For this purpose, ANS9801 was administered once daily by the oral (gavage) route at dosages of 500, 
1000 and 2000 mg/kg/day to four groups of six animals from Day 6 to Day 28 after mating inclusive. 
Control animals received the vehicle, 1% methylcellulose, over the same treatment period. 
 
Blood samples were taken for toxicokinetic analysis from all animals, on Days 6 and, where possible, 
27 after mating in order to establish the toxicokinetic profile for ANS9801.  Samples were analysed 
by the Department of Mass Spectrometry, Huntingdon Research Centre using a method determined in 
a separate study in this package of work (Huntingdon Life Sciences Report Number  
AJO/170/014335).  
 
On Day 29 after mating all surviving animals were subjected to a detailed necropsy procedure for 
examination of their uterine contents and fetuses were examined externally for evidence of any 
abnormalities. 
 
Results 
 
At 2000 mg/kg/day, one female was killed for humane reasons on Day 21 of gestation after showing 
marked reddening and swelling of the ano-genital region which was confirmed as pronounced and 
reddened labia at necropsy. In isolation this finding was not conclusively related to treatment. 
 
In addition to this death, one Control female and one female at 500 mg/kg/day showed evidence of 
abortion and were killed on Day 20 of gestation. Both animals had a single implantation only, which 
was considered a likely contributory factor. 
 
Almost all animals in groups treated with ANS 9801 showed green/purple/pink staining of the cage 
tray paper at some point during treatment. There were also sporadic incidences of green/pink/purple 
urine being observed for treated animals.  This colouration of the urine is thought to be due to the test 
material or a metabolite, but the specific aetiology is unknown. 
 
There were no post-dose observations observed in any animal throughout the treatment period 
 
There was no marked effect of treatment with ANS 9801 upon group mean values of bodyweight,  
bodyweight change, food or water consumption.  It was noted however that females at 
2000 mg/kg/day were slower to return to a pattern of bodyweight gain following the slight non-
specific weight loss that occurred in all groups after the start of treatment. There was inter-group 
variation in gravid uterine weight and adjusted bodyweight/bodyweight change but, no clear effect of 
treatment was observed.  
 
Macroscopic necropsy examination of females on Day 29 after mating revealed no consistent findings 
that were considered to be related to treatment with ANS 9801. 
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No clear effect of treatment was observed on litter parameters, as assessed by the number of 
implantations, resorptions, live young, sex ratio and pre- and post-implantation loss, or on placental, 
litter or fetal weights at any of the dosages investigated.  The inter-group variation in litter weights 
observed was considered to be due to occasional animals having very small litters. 
 

There were no consistent macroscopic findings among fetuses that would suggest a clear adverse 
effect of treatment upon morphological development. 
 

The toxicokinetics revealed that animals in all groups receiving ANS 9801 were exposed to 
ANS 9801 and ANS 9801 - acid. 
 
 

CONCLUSION 
 
In this study, dosages of up to 2000 mg/kg/day were well tolerated in the pregnant rabbit, and the 
minimal signs of toxicity observed did not preclude the high dosage of 2000 mg/kg/day from use in 
the main embryo-fetal study.  2000 mg/kg/day is also considered to be the maximum practical dosage 
in the rabbit with this material under the conditions of use in this study.  It is concluded that the 
dosage sequence applied in this preliminary study, 0 (Control), 500, 1000 and 2000 mg/kg/day would 
also be suitable for use in the main embryo-fetal development study.  
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INTRODUCTION 

 
Objective 
 
The objective of this preliminary study was to assess the effects of ANS9801, a food sweetener, upon 
the progress and outcome of pregnancy in the rabbit.  ANS9801 was administered daily to the dam 
during the organogenesis phase of gestation and continued to shortly before the expected day of 
delivery to cover the fetal phase of gestation.  Plasma samples were obtained from the dams on the first 
day of treatment (Day 6) and Day 27 of gestation in order to establish the toxicokinetic profile for 
ANS9801. The data generated in this study are intended to establish suitable dosages for use in a main 
embryo-fetal study. 
 
Regulatory compliance 
 
The study was performed taking into account  the U.S. Food and Drug Administration, Centre for Food 
Safety and Applied Nutrition Redbook 2000.  Toxicological Principles for the Safety of Food 
Ingredients, Guidelines for Developmental Toxicity Studies, (Section IV.C.9.b) recommend exposure 
from at least the day of implantation to the day prior to the day of expected parturition; as this will be 
the intended regime for the main study, the same treatment period was adopted for this study. 
 
The work performed in this study generally followed good laboratory practice principles, however, no 
specific study-related Quality Assurance procedures were performed, and this report may not contain 
all of the elements required by GLP. 
 
Justification for the test system 
 
The rabbit was chosen because it satisfies the requirements of the regulatory agencies for embryo-fetal 
development studies.  The New Zealand White rabbit was used because of the historical control data 
available in this laboratory. 
 
Justification for the treatment regimen 
 
The oral (gavage) route was selected as this is the primary route of human exposure.  
 
Dosages of 0 (Control), 500, 1000 and 2000 mg/kg/day were specified by the Sponsor on the basis of 
a tolerance study (Huntingdon Life Sciences Report No. AJO166/010068) in which 2000 mg/kg/day 
was well tolerated for 14 days consecutive dosing.  A dosage level of 2000 mg/kg/day is also 
considered to be the maximum practical dosage for the rabbit for this test material. 
  
Study organisation 
 
Testing facilities: 
 
The principal laboratory was: 
 
  Huntingdon Life Sciences 
  Eye Research Centre 
  Eye 
  Suffolk       
  IP23 7PX 
  ENGLAND 
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Bioanalysis was performed by: 
   
  Department of Mass Spectrometry 
  Huntingdon Research Centre 
  Huntingdon 
  Cambridgeshire  
  PE28 4HS 
  England. 
 
 
Study timing: 
 Experimental start date (Protocol Issue) : 04 July 2001 

Animals arrived   : 12 July 2001 
 Treatment commenced    : 13 August 2001 
 Experimental completion date (final necropsy) : 05 September 2001 
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MATERIALS AND METHODS 

 
Design conditions 
 
Animals 
 

 A total of twenty six sexually mature virgin female New Zealand White rabbits, approximately 15-17 
weeks old, were obtained from an accredited closed colony, Highgate Farm, Market Rasen, 
Lincolnshire, England, for use in this investigation. 

 
 The animals were allowed an initial twelve days acclimatisation at Huntingdon Life Sciences during 

which time they were examined daily to check their physical condition and weighed at least once each 
week.  However, assessment of females prior to pairing indicated that many of the animals were not 
sharing signs consistent with receptiveness to mating, so acclimatisation was extended to a total of 26 
days. Following acclimatisation, animals were naturally mated on a 1:1 basis with New Zealand 
White stock males of established fertility; once a male had successfully mated it was not used for 
further mating within this study.  All females were mated on a single day and following mating, each 
female was injected intravenously with 25 i.u. of luteinising hormone to promote ovulation.  

 
Females were uniquely identified before arrival by the animal supplier using indelible numbers 
written in the ear.  This identification number was used until the time of allocation to the study when 
each animal was given a study number ear tag.  
 
A total of 24 animals were allocated to the study.  Animals were allocated on the day of mating 
(Day 0 of gestation) in such a way as to avoid, as far as possible, siblings being allocated to the same 
treatment group.  At allocation to the study, the twenty four animals used were in the bodyweight 
range of 3.59 – 4.62 kg and were approximately 18-22 weeks old.  
 
The two spare animals were not allocated to the study and were not dosed. After mating, the males 
were returned to the stock colony and are not considered to be part of the study. 

 
Environmental control 
 
The animals were housed in a limited access rabbit facility. 
 
The animal room had its own supply of filtered air, which was not recirculated, providing a minimum 
of 12 air changes per hour.  The temperature in the animal room was controlled and values were 
recorded daily; the target range was 15-23°C.  Relative humidity (RH) was monitored and recorded 
daily; the expected range was 40-70% RH. Achieved ranges of temperature and relative humidity 
were 17-24.5°C and 50-72% RH respectively.  Copies of these data have been filed in the archives of 
Huntingdon Life Sciences, Eye, Suffolk.  On 4 occasions temperature was slightly higher than the 
target range, each time not exceeding 24.5º C.  These excursions all occurred prior to treatment and 
are considered to have had no effect on the integrity of the study.  Relative humidity target ranges 
were exceeded on two occasions, with  71.5 % RH being the maximum value obtained. These minor 
deviations were again considered not to have affected the integrity of the study. 
 
Lighting was controlled to provide a 14-hour light: 10-hour dark cycle operated with the lights on at 
06.00 GMT. 
 
Alarms were set to activate if there was any failure of the ventilation system or temperature limits 
were exceeded.  A stand-by electricity supply was available to be automatically brought into operation 
should the public supply fail. 
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Animal accommodation 
 
Rabbits were housed singly in suspended plastic cages (Labcare Precision Cages, Aldington Kent, 
England) mounted in batteries.  The cages were fitted with perforated counter-sunk floor panels.  An 
undertray beneath the floor was lined with absorbent paper, which was changed at least three times per 
week. 
 
Diet and water supply 
 

 A commercially available laboratory animal diet, S.Q.C. Standard Rabbit Diet (Special Diets Services 
Limited, Witham, Essex, England) was freely available throughout the study.  The manufacturer 
supplied a Certificate of Analysis with every batch, which is filed in the archives of Huntingdon Life 
Sciences, Eye, Suffolk. 
 
Tap water from the domestic supply was supplied to the cages via polyethylene water bottles with 
sipper tubes. In England the supply and quality of this water are governed by the Department of the 
Environment regulations.  Certificates of analysis are routinely received from the supplier (Essex and 
Suffolk Water plc, Chelmsford, Essex, England) and have been retained in the archives of Huntingdon 
Life Sciences, Eye, Suffolk. 
 
No contaminants were reasonably expected to be present in either the diet or the water at levels 
known to be capable of interfering with the purpose and outcome of this study. 
 
TREATMENT 
 
Test article 
 
A consignment of 35 Kg of ANS9801 (N-[N-[3-(3-hydroxy-4-methoxyphenyl)propyl]-α-aspartyl]-L-
phenylalanine 1-methyl ester, Batch 000825)  was received at Huntingdon Life Sciences, (Huntingdon 
Research Centre) on 11 December 2000 of which 1000 g was transferred to Eye Research Centre on 
24 January 2001. A total of approximately 2770 g of the test article was used on this study.    
 
Before test article use the identity, strength, purity and composition or other characteristics which 
appropriately defined the batch from which the test article for this study was drawn, were determined 
by the Sponsor.  Stability of the test article and methods of synthesis, fabrication or derivation were 
documented by the Sponsor.  A certificate of analysis is presented in Addendum 1. 
 
Before the test article was used a 1g representative sample was taken from this consignment.  This 
samples were each placed in a well-closed container and stored in the archives under the conditions 
specified for the bulk of the test article. 

  
All dosages and concentrations are expressed in terms of the test material received. 
 
Formulation method 
 
Formulations were prepared in 1% Methylcellulose using the following methodology.  For each 
concentration an appropriate amount of ANS9801 was ground using a pestle and mortar.  An 
appropriate amount of the vehicle was placed on top of the test article, which was then ground again, 
ensuring a thorough mixing of the test article and vehicle. The mixture was then transferred to an 
appropriate measuring cylinder (rinsing the mortar with vehicle) and made to volume with the required 
amount of vehicle.  The formulation was then transferred to a beaker/jar and mixed with a magnetic 
stirrer for at least five minutes. 
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ANS9801 had been shown to be stable in 1% Methylcellulose formulations for at least 15 days at 
refrigeration temperature (approximately 4°C) when protected from the light (Huntingdon Life 
Sciences Report No. AJO149/004663); therefore, formulations used in this study were prepared in 
batches of up to seven days and aliquoted for daily use.  Formulations were stored in glass amber 
bottles at approximately 4°C and protected from light until use. 
 

Group Treatment Dosage# Concentration@ Dose volume 
  (mg/kg/day) (mg/ml) (ml/kg) 
     
1 Control 0 0 5 
2 ANS9801 500 100 5 
3 ANS9801 1000 200 5 
4 ANS9801 2000 400 5 

 
@ Material as supplied. 
 
Composition of treatment groups and dose administration 
 
Animals were assigned to the groups as follows: 
 

Group Treatment Dosage 
(mg/kg/day) 

Number of 
females 

Animal numbers 
1 Control 0 6 1-6 
2 ANS9801 500 6 7-12 
3 ANS9801 1000 6 13-18 
4 ANS9801 2000 6 19-24 

 
Animals received the test material or vehicle Control formulations once daily, by oral gavage 
administration (gastric intubation), from Day 6 to Day 28 after mating at a dosage volume of 
5 ml/kg bodyweight/day.  The volume administered to each animal was calculated from the 
bodyweight recorded immediately before each administration. As far as possible animals were dosed 
at approximately the same time each day. 
 
Formulations were removed from refrigeration, allowed to attain ambient temperature and stirred 
using a magnetic stirrer before and throughout the dosing procedure. 
 

 Control animals received the vehicle at the same volume-dosage as the treated groups during the same 
treatment period. 
 
SERIAL OBSERVATIONS 
 
Clinical signs 
 
All animals were observed daily throughout the study and any visible signs of reaction to treatment 
were recorded with details of type, severity, time of onset and duration. 
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Detailed observations were performed during the dosing period; these observations were recorded at 
the following times in relation to dosing: 
 
  Pre-dose. 
  At the end of dosing all groups. 
  Approximately ½ hour after dosing. 
  Approximately 1 and 2 hours after dosing. 
  Approximately 4 hours after dosing, or as late as possible in the working day. 
 
During the acclimatisation period, observations of the animals and their cages were recorded at least 
twice per week. 
 
Mortality and abortion 
 
One animal at 2000 mg/kg/day was killed for humane reasons on Day 21 after mating and subjected 
to a detailed macroscopic necropsy investigation where any abnormalities observed were retained in 
the appropriate fixative. 
 
In addition, two animals (one receiving 500 mg/kg/day and one belonging to the Control group) were 
observed to have aborted their litter on Day 20 after mating and were subsequently killed and 
subjected to a detailed macroscopic necropsy examination where any abnormalities observed were 
retained in  10% Neutral Buffered Formalin (4% Formaldehyde). 
 
Bodyweights 
 
Bodyweights were recorded for each animal on a daily basis throughout the study. 
 
Food consumption 
 
Food consumption was recorded for each animal on a daily basis throughout the study. 
 
Water consumption 
 
Water consumption was recorded over a 24-hour period for each of Days 1, 8, 13, 20 and 26. 
 
Toxicokinetics 
 
Blood samples were obtained, from all study animals on the first day of treatment (Day 6) and, where 
possible, on Day 27 after mating as follows:  
 

  Time of sampling (hours after dosing) 
Group Dosage Pre-

dose 
0.5 1 2 4 8 12 24 

 (mg/kg/day) Animal numbers 
          1 Control 1-3 4-6 1-3 4-6 1-3 4-6 1-3 4-6 
2 500 7-9 10-12 7-9 10-12 7-9 10-12 7-9 10-12 
3 1000 13-15 16-18 13-15 16-18 13-15 16-18 13-15 16-18 
4 2000 19-21 22-24 19-21 22-24 19-21 22-24 19-21 22-24 

 
Where possible, approximately 1 ml of blood was collected into sample tubes from the central auricular 
artery.  The anticoagulant used was Lithium heparin + 6µl diethyl-p-nitrophenyl phosphate (Paraoxan) 
in ethanol (5 mg/ml). Blood samples from treated animals were centrifuged at approximately 1000 x g 
and 4º C for a period of approximately 10 minutes.  The plasma was removed, placed into appropriately  
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labelled plastic tubes and transferred to a freezer (at approximately -70° C), prior to despatch to the 
Department of Mass Spectrometry, Huntingdon Research Centre, Huntingdon, Cambridgeshire 
PE28 4HS, for Bioanalysis. Samples taken from Control animals were taken for procedural purposes 
only and were not analysed. On the second sampling occasion, blood samples were not obtained from 
animals 1 (Control group), 10 (500 mg/kg/day) and 24 (2000 mg/kg/day), as these animals were killed 
before the toxicokinetic bleeds on Day 27 after mating. Results of the toxicokinetic analyses are 
presented in Addendum 2.   
 
TERMINAL STUDIES 
 
Litter responses 
 
On Day 29 after mating females were killed by intravenous injection of pentobarbitone sodium for 
examination of their uterine contents.  Each animal was first examined macroscopically for evidence 
of disease or adverse reaction to treatment and specimens of tissues considered abnormal were 
retained in 10% neutral buffered formalin (4% formaldehyde).  The reproductive tract, complete with 
ovaries, was dissected out and for pregnant animals the following recorded: 
 
a) Gravid uterine weight; 
 
b) Number of corpora lutea in each ovary; 
 
c)   Number of implantation sites.  In apparently non-pregnant animals, the absence of implantation 

sites was checked using the Salewski staining technique (Salewski, E,; Naunyn Schmied. arch. 
exp. Pathol. Pharmacol., 247:367, 1964); 

 
d) Number of resorption sites (classified as early or late); 
  
e) Number and distribution of live and dead fetuses in each uterine horn 
 
Fetal examination 
 
External  
 

 All fetuses were killed by subcutaneous injection of pentobarbitone sodium and the following were 
recorded: 
 
a)  Weight of individual fetuses; 
 
b)  Weight of individual placentae; 
 
c)  External abnormalities of individual fetuses and placentae. 
 
Internal  
 

 The neck and the thoracic and abdominal cavities of all fetuses from each litter were dissected, the 
contents examined and sex recorded. Following examination, the fetuses were eviscerated and one 
third of the fetuses in each litter were decapitated and their heads stored in Bouin's fluid.  Torsos and 
the remaining intact fetuses were stored in industrial methylated spirit (74° o.p). 
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TREATMENT OF DATA 
 

 Data were expressed as means with standard deviations (SD), where appropriate, calculated according 
to the formula: 
 

  SD = Σ(x x)
n -1

2−  
 
  where  x = individual or litter mean values 
   x  = group mean value 
    n = sample size 
 
  unless otherwise indicated. 
 
Clinical signs 
 
Clinical signs that were recorded before the start of treatment were largely limited to yellow staining 
of the fore and hindpaws and tail.  Also, many animals showed signs such as bruising or red (blood) 
staining of the pinnae. Clinical signs of yellow staining that began before treatment commenced, and 
bruising or red (blood) staining of the pinnae, which were considered to be a direct result of the 
toxicokinetic bleeds, were not reported in order to differentiate between clinical signs routinely 
observed in rabbits and signs that could be related to treatment.   
Maternal bodyweight 
 
Individual values were presented and group mean values and SD calculated for animals with live 
young at termination for Days 0, 6, 8, 10, 12, 14, 16, 18, 20, 22, 24, 26 and 28 of gestation.  Weight 
changes were calculated, and also plotted graphically, with respect to Day 6 of gestation. Bodyweight 
and bodyweight change values were also presented, and group mean values and SD calculated for 
animals with live young at termination, for Day 29 and Days 6-29, after being adjusted according to  
gravid uterine weight.   
 
Food consumption 
 
Individual values were presented and group mean values and SD calculated for animals with live 
young at termination daily during gestation. 
 
Water consumption 
 
Individual values were presented and group mean values and SD calculated for animals with live 
young on Day 29 of gestation for Days 1, 8, 13, 20 and 26 after mating.  At the end of the first day of 
water consumption measurements, water bottles were found to be empty due to the animals playing 
with them. Due to this, phases of water consumption for particular animals were voided, as an 
accurate reflection of how much water the animal would have consumed could not be gained. 
 
Litter responses 
 
The litter was considered the primary unit of assessment and therefore group mean values and SD 
were calculated from the individual litter values. 
 
Pre-natal losses were considered separately for the pre- and post-implantation phases.  Pre-
implantation loss was considered to include losses due to non-fertilisation of ova and very early post- 
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implantation deaths (i.e. those occurring during the first two to three days post-implantation), in 
addition to true pre-implantation loss.  It was calculated from the formula: 
 
(Number of corpora lutea – Number of implantations) x 100 
Number of corpora lutea   
 
Post-implantation loss was considered not to include the first two to three days post-implantation as 
any deaths that occurred in this phase would probably leave no remains visible at Day 29.  It was 
calculated from the formula: 
 
(Number of implantations – Number of live fetuses) x 100 
Number of implantations   
 
Mean fetal weights were calculated for each sex.  Overall fetal weights and placental weights, and the 
total litter weight for live fetuses were also calculated.  Individual sex ratio was calculated on a 
percentage male basis for individual litters. 
 
Fetal observations 
 
Fetuses observed to have macroscopic findings were listed individually. Only fetuses with findings 
are presented. 
 
Statistical evaluation 
 
With the exception of the toxicokinetic analyses, the small sample size was considered to preclude 
meaningful statistical evaluation.  Details relating to statistical analysis of toxicokinetic data are 
presented in the relevant section of the Toxicokinetic Report (Addendum 2). 
 
Archives 
 
All experimental data arising from the study (including documentary raw data, specimens, records, 
and other materials; collectively defined as the “materials”) will remain the property of the Sponsor. 
 
Samples and materials which are unsuitable, by reasons of instability, for long term retention and 
archiving may be disposed of after the periods defined in Huntingdon Life Sciences Standard 
Operating Procedures have been completed.   
 
All other samples, specimens and all raw data will be retained by Huntingdon Life Sciences in its 
archive for a period of 5 years from the date of issue of the final report.  After such time, the Sponsor 
will be contacted and their advice sought on the return, disposal or further retention of the materials.  
If requested, Huntingdon Life Sciences will continue to retain the materials subject to a reasonable fee 
being agreed with the Sponsor. 
 
Huntingdon Life Sciences will retain a copy of the final report in its archives indefinitely. 
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RESULTS 

 
 
MATERNAL RESPONSES 
 
Mortality and abortions (Appendix 1) 
 
At 2000 mg/kg/day, one female was killed for humane reasons on Day 21 of gestation after showing 
marked reddening and swelling of the ano-genital region.  Macroscopic examination revealed 
pronounced and reddened labia and that the animal was pregnant. This animal had also shown a 
general decrease in bodyweight and food consumption from Day 12 after mating, along with few, 
loose faeces from Day 16 after mating.  Given the isolated nature of this occurrence a relationship to 
treatment is considered unproven. 
 
In addition to this death, one Control group female and one female at 500 mg/kg/day both showed 
evidence of abortion and were subsequently killed on Day 20 of gestation.  Macroscopic examination 
revealed a single implantation in the uterus of each animal.  Abortion is not uncommon in animals 
with a very low litter size, and no association with treatment was indicated 
 
Clinical signs (Appendix 2) 
 
Almost all animals in groups treated with ANS 9801 showed green/purple/pink staining of the cage 
tray paper at some point during treatment. There were also sporadic incidences of green/pink/purple 
urine being observed for treated animals.  This colouration of the urine, and consequent staining of the 
cage tray paper, is thought to be due to the test material or a metabolite, but the specific reaction 
involved is unknown. 
 
There were no other consistent clinical observations that were considered to be related to treatment. 
 
There were no post-dose observations observed in any animal throughout the treatment period. 
 
Maternal bodyweight (Figure 1; Tables 2 and 3; Appendix 3) 
 
There was no marked effect of treatment with ANS 9801 upon group mean values of bodyweight or 
bodyweight change.  It was noted however that females at 2000 mg/kg/day were slower to return to a 
pattern of weight gain following the slight non-specific, weight loss that occurred in all groups after 
the start of treatment.  

  
Gravid uterine weight and adjusted bodyweight/bodyweight change (Table 4; Appendix 4) 
 
There was noticeable inter group variation for gravid uterine weight and adjusted 
bodyweight/bodyweight change, however, no clear effect of treatment was observed.  
 
The lower gravid uterus weight for animals at 500 mg/kg/day was principally due to a lower litter 
size, and consequently lower litter weight, however, adjusted bodyweight and adjusted bodyweight 
change were unaffected.  Conversely females receiving 1000 mg/kg/day showed a higher gravid 
uterine weight due to a greater litter size, and consequently litter weight, (compared to Controls), with 
a slight reduction in adjusted bodyweight and adjusted bodyweight change values. As group mean 
values of gravid uterine weight, adjusted bodyweight and adjusted bodyweight gain for females at 
2000 mg/kg/day were essentially similar to Controls, these lower adjusted bodyweight values at 1000 
mg/kg/day were not considered to be related to treatment. 
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Food consumption (Table 5; Appendix 5) 
 
There was no obvious or consistent effect of treatment with ANS 9801 upon group mean values for 
food consumption.  
 
Water Consumption (Table 6; Appendix 6) 
 
As was to be expected there was much inter-group variation for group mean values of water 
consumption, however, no clear adverse effect of treatment with ANS 9801 was apparent. 
 
Necropsy findings  (Appendix 7) 
 
Macroscopic necropsy examination of females on Day 29 after mating revealed no consistent findings 
that were considered to be related to treatment with ANS 9801. 
 
The green coloration of the contents of the urinary bladder observed for some animals was considered 
to be related to excretion of the test material or a metabolite rather than any adverse effect of 
treatment. 
 
LITTER RESPONSES  
 
In addition to the mortality and the two abortions previously mentioned, two animals were found not 
to be pregnant at termination; one in the Control group and one at 2000 mg/kg/day. The following 
assessment is based on 4, 5, 6 and 4 animals at 0 (Control), 500, 1000 and 2000 mg/kg/day 
respectively with live young at Day 29 of gestation.   
 
Litter data (Table 7; Appendix 8) 
 
There was great inter-litter variation within the study, however, no clear adverse effect of treatment on 
litter parameters was observed, as assessed by the number of implantations, resorptions, live young, 
sex ratio and pre- and post-implantation loss at any of the dosages investigated. 
 
At 500 and 2000 mg/kg/day, pre-implantation loss was higher than the Control, however, as treatment 
is considered to have commenced after implantation, a relationship to treatment is considered 
unlikely. 
 
At 2000 mg/kg/day, post-implantation loss was also slightly higher than the Control.  Following a 
comparison of individual litter values however, a treatment-related effect was considered to be 
unproven. 
 
Placental, litter and fetal weight (Table 8; Appendix 9) 
 
There was no clear adverse effect of treatment with ANS 9801 upon placental, litter or fetal weights.  
Inter-group variation in litter weights was considered to be due to occasional animals having very 
small litters. 
 
Fetal evaluation (Appendix 10) 
 
There were no consistent macroscopic necropsy findings observed that would suggest a clear adverse  
effect of treatment upon the fetuses. 
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TOXICOKINETICS (Addendum 2) 
 
The toxicokinetics revealed that animals in all groups receiving ANS 9801 were exposed to 
ANS 9018 and ANS 9801 - acid. 
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CONCLUSION 

 
In this study, dosages of up to 2000 mg/kg/day were well tolerated in the pregnant rabbit, and the 
minimal signs of toxicity observed did not preclude the high dosage of 2000 mg/kg/day from use in 
the main embryo-fetal study.  2000 mg/kg/day is also considered to be the maximum practical dosage 
in the rabbit with this material under the conditions of use in this study.  It is concluded that the 
dosage sequence applied in this preliminary study, 0 (Control), 500, 1000 and 2000 mg/kg/day would 
also be suitable for use in the main embryo-fetal development study.  
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FIGURE 1 
Bodyweight change – group mean values during gestation 
Group    :  1  2  3  4 
Compound  :        Control  ------------- ANS 9801 ------------ 
Dosage (mg/kg/day) :  0            500                   1000           2000 
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ADDENDUM 1 
Certificate of analysis of ANS9801 
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ADDENDUM 2 
Toxicokinetic report 
 
 

NOTICE 
 

In this study concentrations of ANS9801 and ANS9801-acid in rabbit plasma were measured 
using a liquid chromatographic tandem mass spectrometric method (LC-MS/MS) previously 
validated at Huntingdon Life Sciences and documented in Report No. AJO170/014335. However, 
in recent investigations, it was revealed that methanol or hydrochloric acid used in the extraction 
procedure lead to re-esterification of ANS9801-acid to ANS9801. As a result of re-esterification, 
a maximum of 5% of ANS9801-acid is converted to ANS9801 (Cf. AJO184/034042 and 
AJO193/042943). In dog plasma, hydrolysis of the sulphate conjugate of ANS9801-acid is also 
caused by hydrochloric acid and most of the sulphate conjugate is converted to ANS9801-acid 
(Cf. AJO196/034055). It is a possibility that this phenomenon also took place in rabbit plasma if 
sulphate conjugate was produced. 
Due to these unexpected reactions, these assays have generally over-estimated the amount of 
ANS9801 and may have over-estimated the amount of ANS9801-acid in vivo at many time points. 
However, the toxicokinetic data give good qualitative evidence of exposure to ANS9801 and 
ANS9801-acid. 
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SUMMARY 

This report describes the quantification of ANS 9801 and ANS 9801-acid in plasma samples of 
Female New Zealand white Rabbits following dietary administration of ANS 9801 for 22 days as 
described in study protocol AJO/183. 
Blood samples were taken on Day 6 and Day 27 of pregnancy (Days 1 and 22 of treatment) during an 
embryo-foetal toxicity study, in order to assess the systemic exposure of pregnant female rabbits to 
ANS 9801 and its metabolite ANS 9801-acid, following daily oral gavage administration of 
ANS 9801 at dose levels of 500, 1000 and 2000 mg/kg/day from Day 6 to Day 27 after mating.  
Plasma concentrations of ANS 9801 and ANS 9801-acid (both measured as anhydrous bases) in 
samples taken up to 24 hours post-dose were measured by a validated liquid chromatographic - 
tandem mass spectrometric (LC-MS/MS) method. 
Maximum mean plasma concentrations (Cmax) of ANS 9801 and the areas under the mean plasma 
ANS 9801 concentration-time curves estimated up to 24 hours post-dose (AUC24) on Day 6 and 
Day 27 after mating are summarised below: 

Dose level Cmax (ng/ml) AUC24 (ng.h/ml) 
(mg/kg/day) Day 6 Day 27 Day 6 Day 27 

500 944 847 4982 3906 
1000 714 1178 3737 11594 
2000 1070 2980 8382 22367 

 
The times at which the maximum mean plasma concentrations occurred (Tmax) were generally 
0.5 hours post-dose, and in the range 0.5 to 1 hour, indicating that absorption was rapid. 
The mean plasma concentrations of ANS 9801, at 24 hours post-dose (C24), were quantifiable in all 
dose groups on Day 6 and Day 27 after mating, therefore, animals were continuously exposed to 
quantifiable concentrations of ANS 9801 during a dosing interval.  
The rate of systemic exposure of pregnant female rabbits to ANS 9801, characterised by Cmax, was 
similar at each dose level on Day 6 after mating.  On Day 27, the Cmax values increased with 
increasing dose over the dose range 500 to 2000 mg/kg/day, however, these increases were less than 
the proportionate dose increment.  Overall, there was statistically significant evidence of 
non-proportionality (p=0.025). 
The extent of systemic exposure of pregnant female rabbits to ANS 9801, characterised by AUC24, 
was similar at the 500 and 1000 mg/kg/day dose levels on Day 6 after mating, but increased at the 
2000 mg/kg/day dose level.  However, this increase was ca 58% lower than the proportionate dose 
increment (compared with the value at the 500 mg/kg/day dose level), and there was statistically 
significant evidence of non-proportionality (p<0.001).  On Day 27, the AUC24 values increased with 
increasing dose over the dose range 500 to 2000 mg/kg/day. These increases were greater than the 
proportionate dose increment, and there was statistically significant evidence of non-proportionality 
(p=0.002).  At the highest dose level (2000 mg/kg/day) the AUC24 values on Day 27 were ca 1.4-fold 
higher, than those values predicted from a linear relationship, however, this small departure from 
linearity was probably not of toxicological importance. 
After repeated oral doses (Day 27) the rate (Cmax) of systemic exposure of pregnant female rabbits to 
ANS 9801 was similar to that after a single dose (Day 6) at the lowest dose level (500 mg/kg/day).  At 
the two higher dose levels (1000 and 2000 mg/kg/day), however, the Cmax values were higher after 
repeated oral doses than those values after a single dose and overall these differences were 
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statistically significant (p=0.031).  The extent (AUC24) of systemic exposure of pregnant female 
rabbits to ANS 9801 at the lowest dose level (500 mg/kg/day) was lower than that after a single dose 
(Day 6) and this difference was statistically significant (p=0.034).  At the two higher dose levels 
(1000 and 2000 mg/kg/day) the AUC24 values were higher after repeated oral doses than those values 
after a single dose (Day 6), and these differences were statistically significant (p<0.001).  The 
accumulation ratios were greater than one at the 1000 and 2000 mg/kg/day dose levels, indicating that 
accumulation occurred after repeated oral administration of ANS 9801 at these dose levels. 
Maximum mean plasma concentrations (Cmax) of ANS 9801-acid and the areas under the mean plasma 
ANS 9801-acid concentration-time curves estimated up to 24 hours post-dose (AUC24) on Day 6 and 
Day 27 after mating are summarised below: 

Dose level Cmax (ng/ml) AUC24 (ng.h/ml) 
(mg/kg/day) Day 6 Day 27 Day 6 Day 27 

500 10513 14338 151896 147414 
1000 13694 21382 117112 268999 
2000 18923 30400 274417 486206 

 
The times at which the maximum mean plasma concentrations occurred (Tmax) were generally 1 hour 
post-dose, and in the range 0.5 to 1 hour, indicating that metabolism from ANS 9801 to its major 
metabolite ANS 9801-acid, was rapid.  
The mean plasma concentrations of ANS 9801-acid at 24 hours post-dose (C24) were quantifiable in 
all dose groups on Day 6 and Day 27 after mating, therefore, animals were continuously exposed to 
quantifiable concentrations of ANS 9801-acid during a dosing interval. 
The rate and extent of systemic exposure of pregnant female rabbits to ANS 9801-acid, characterised 
by Cmax and AUC24 respectively, generally increased with increasing dose over the dose range 500 to 
2000 mg/kg/day on Day 6 and Day 27 after mating.  These increases were less than the proportionate 
dose increment, and there was statistically significant evidence of non-proportionality (p≤0.030) with 
the exception of the AUC24 values on Day 27 which did not reach statistical significance (p=0.31).  
Overall, the Cmax and AUC24 values at the highest dose level (2000 mg/kg/day) were ca 51% and ca 
36% lower, respectively, than those values predicted from a linear relationship.   
After repeated oral doses of ANS 9801 (Day 27) the rate (Cmax) of systemic exposure of pregnant 
female rabbits to ANS 9801-acid was ca 1.4 to 1.6-fold higher than those values after a single dose 
and these differences were statistically significant (p=0.038).  The extent (AUC24) of systemic 
exposure to ANS 9801-acid at the lowest dose level (500 mg/kg/day) on Day 27 after mating was 
similar to that after a single dose (Day 6), and there was no statistically significant evidence for a time 
(day of sampling) related difference (p=0.78). However, at the two higher dose levels (1000 and 2000 
mg/kg/day) the AUC24 values on Day 27 were higher than those values after a single dose (Day 6) and 
these differences were statistically significant (p≤0.003).  The accumulation ratios were greater than 
one at the 1000 and 2000 mg/kg/day dose levels, indicating that accumulation of ANS 9801-acid 
occurred after repeated oral administration of ANS 9801 at these dose levels. 
The extent (AUC24) of systemic exposure to the metabolite (ANS 9801-acid) was ca 22-fold to ca 
38-fold higher than the exposure to the parent compound (ANS 9801) on Days 6 and 27, indicating 
that there was extensive metabolism of ANS 9801 to ANS 9801-acid.   
In conclusion, the rate and extent of systemic exposure of pregnant female rabbits to ANS 9801 
appeared to be characterised by non-linear (dose-dependent) kinetics over the dose range 500 to 
2000 mg/kg/day on Day 6 after mating during the oral embryo-foetal toxicity study.  Increasing the 
dose of ANS 9801 above 500 mg/kg/day is likely to result in a disproportionately lower systemic 
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exposure to ANS 9801 than would be predicted from a linear relationship. After repeated 
administration (Day 27) there was some evidence that increasing the dose of ANS 9801 resulted in a 
disproportionately higher systemic exposure to ANS 9801 than would be predicted from a linear 
relationship, however, the extent of this disproportionality was not great.  
The rate and extent of systemic exposure of pregnant female rabbits to ANS 9801-acid, appeared to be 
characterised by non-linear (dose-dependent) kinetics over the dose range 500 to 
2000 mg ANS 9801/kg/day on Day 6 and Day 27 after mating.  Increasing the dose of ANS 9801 
above 500 mg/kg/day is likely to result in a disproportionately lower systemic exposure to ANS 9801-
acid than would be predicted from a linear relationship.  
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INTRODUCTION 

ANS 9801 is currently undergoing development as an artificial sweetener and ANS 9801-acid is a 
major metabolite. This study (AJO/183) measures the concentrations of ANS 9801 (I) and ANS 9801-
acid (II) in Rabbit plasma samples originating from a toxicity study involving dietary administration 
of ANS 9801. The internal standards used in the assay are 13C-ANS 9801 (III) and 13C-ANS 9801-
acid (IV). 
Concentrations of ANS 9801 and ANS 9801-acid in Rabbit plasma were measured using a liquid 
chromatographic tandem mass spectrometric (LC-MS/MS) procedure validated at Huntingdon Life 
Sciences (report AJO/170/014335). ANS 9801 and ANS 9801-acid and their internal standards were 
extracted from the rabbit plasma samples using solid phase extraction. 
 
Quality control procedures are based upon those outlined at the Washington (1990) conference on 
‘Analytical Methods Validation: Bioavailability, Bioequivalence and Pharmacokinetic studies’ 
reported by V P Shah et al (1992), J. Pharm. Sci., 81 (3), 309-312, and those reviewed by D. Dadgar 
et al (1995), J. Pharm & Biomed Anal., 13 (2), 89-97. Reanalysis guidelines followed those described 
by J.R. Lang and S. Bolton (1991), J. Pharm. Biomed. Anal., 9 (5), 357-361. 
 
(I) ANS 9801: 
 

OH

NH
O

NH

MeO

HO2C

CO2Me

 
H2O 
 

 Monoisotopic Mass = 458.2 (free base) 
Monoisotopic Mass = 476.2 (monohydrate) 

 Molecular Formula : C24H30O7N2 (free base) 
Molecular Formula : C24H30O7N2, H2O(monohydrate) 
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(II) ANS 9801-acid: 

H2O 
 Monoisotopic Mass = 444.2(free base) 

Monoisotopic Mass = 462.2 (monohydrate) 
 Molecular Formula : C23H28O7N2 (free base) 

Monoisotopic Mass : C23H28O7N2 H2O (monohydrate) 
 
(III) Internal Standard 1: 13C-ANS 9801 

  
Monoisotopic Mass = 464.2 (free base) 
Monoisotopic Mass = 482.2 (monohydrate) 

 Molecular Formula : C24H30O7N2 (free base) 
Monoisotopic Mass : C24H30O7N2 H2O (monohydrate) 

 
(IV) Internal Standard 2: 13C-ANS 9801-acid: 

 
 

 
Monoisotopic Mass = 450.2 (free base) 
Monoisotopic Mass = 468.2 (monohydrate) 

 Molecular Formula : C23H28O7N2 (free base) 
Monoisotopic Mass : C23H28O7N2 H2O (monohydrate) 

OH

N
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O

NH

MeO

HO2C

CO2H

OH
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NH
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STUDY DATES 

Experimental (analytical) work phase 
Receipt of rabbit plasma samples day 6: 15 August 2001 
Receipt of rabbit plasma samples day 27: 06 September 2001 
Initiation of experimental phase: 17 August 2001 
Completion of experimental phase: 27 September 2001 
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EXPERIMENTAL PROCEDURE 

ORIGIN OF SAMPLES 
Female New Zealand White rabbits were dosed with ANS 9801 by oral gavage administration at three 
different dose levels.  Group 1 (control), Group 2 (500 mg/kg/day), Group 3 (1000 mg/kg/day) and 
Group 4 (2000 mg/kg/day) as described in the protocol.  A total of 192 rabbit plasma test samples 
were received from Toxicology Sciences, HLS.  The protocol specified that samples from the control 
groups were not to be analysed, therefore only 144 samples were analysed. The test samples were 
received in the Mass Spectrometry department on 15th August and 6th September 2001 for Day 6 and 
Day 27, respectively.  Test samples were stored at ca. -80°C and thawed at room temperature prior to 
analysis. Experimental work was carried out between 17th August and 27th September 2001. 
MEASUREMENT OF ANS 9801 AND ANS 9801-ACID IN RABBIT PLASMA 
Concentrations of ANS 9801 and ANS 9801-acid in rabbit plasma samples were measured using a 
liquid chromatographic tandem mass spectrometric method (LC-MS/MS) previously validated at 
Huntingdon Life Sciences and documented in Report No. AJO/170/014335. 
 
ANS 9801 and ANS 9801-acid and their internal standards (C13-ANS 9801 and C13-ANS 9801-acid) were extracted from rabbit plasma using solid phase extraction.  The extracts were chromatographed 
on a Columbus C18 (50 mm × 2 mm ID) column, ionised using a TurboIonSpray assisted atmospheric pressure ionisation (API) interface and detected by tandem mass spectrometry (MS/MS) 
in the multiple reaction monitoring (MRM) mode.  The characteristic ion dissociations, under the 
MS/MS conditions used, of m/z 459 → 102 and m/z 445 → 102 were monitored for ANS 9801 and 
ANS 9801-acid and the internal standards m/z 465 → 102 and m/z 451 → 102 for 13C-ANS 9801 and 
13C-ANS 9801-acid (Appendix 2, Figures 1-8).  The assay is robust and sensitive with no significant 
interference observed from the matrix. 
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ANALYTICAL EQUIPMENT  
Analytical balance: Mettler AT261 Mettler Instruments, Greifensee, 

Switzerland. 
Autoinjector caps: 11-AC-ST101 Chromacol Ltd., Herts, UK. 
Autoinjector caps: 5181-1210 Hichrom Ltd., Reading, Berkshire, UK. 
Autoinjector vials: Polypropylene (300 µl)        

11-19-0933 
Jones Chromatography, Mid 
Glamorgan, UK 

Autoinjector vials: Polypropylene (300 µl)     
9301-0978 

Esslab Ltd., Hadleigh, Essex, UK. 

Automatic pipette: Socorex (10 ml) Socorex, Lausanne, Switzerland. 
Automatic pipettes: Reference (Various sizes) Eppendorf, Hamburg, Germany. 
Automatic pipette: Research (20 - 200) Eppendorf, Hamburg, Germany. 
Automatic pipettes: Microman (Various sizes) Gilson Medical Electronics, Villiers-le-

Bel, France. 
Extraction tubes: 5 ml Sarstedt, Numbrecht, Germany. 
Extraction tubes: 3 ml Sarstedt, Numbrecht, Germany. 
Extraction robot: ASPEC XL4 Gilson Medical Electronics, Villiers-le-

Bel, France. 
Extraction Cartridges: ISOLUTE C18 NEC 

100mg/1ml 
Jones Chromatography Ltd, Mid 
Glamorgan, UK 

Centrifuge: Mistral 3000i MSE, Leicester, UK. 
HPLC auto-injector: PE Series 200 PE, Beaconsfield, UK. 
HPLC pump: PE Series 200 PE, Beaconsfield, UK. 
HPLC Vac. de-gasser: PE Series 200  PE, Beaconsfield, UK. 
HPLC auto-injector: Agilent Series 1100 Agilent Technologies, Walbronn, 

Germany. 
HPLC pump: Agilent Series 1100 Agilent Technologies, Walbronn, 

Germany. 
HPLC Vac. de-gasser: Agilent Series 1100 Agilent Technologies, Walbronn, 

Germany. 
HPLC column: Columbus C18 50*2 mm*5µm Phenomenex, Macclesfield, UK 
Mass spectrometer: PE Sciex API 300 and 365 

Series 
PE Sciex, Toronto, Canada. 

Pasteur pipettes: Polypropylene Stratlab, Cambridge, UK. 
pH Meter: Toledo 340 Mettler Instruments, Greifensee, 

Switzerland. 
Repeater pipette: Multipette 4780 Eppendorf, Hamburg, Germany. 
Sample concentrator: DB-3A Techne Ltd, Cambridge, UK. 
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Top Pan Balance: Scout Ohaus Corporation, NJ, USA. 
Volumetric flasks: Polypropylene, various sizes Fisher Scientific, Loughborough UK. 
Vortex mixer: Whirlimixer Fisher Scientific, Loughborough UK. 
UV/Vis detector: 1 PE 785A PE, Beaconsfield, UK. 
HPLC 
pump/autoinjector: 1 

Waters 600MS Waters, Milford, MA, USA 

Chart recorder: 1 Kipp & Zonen BD112 Kipp & Zonen, Holland 
 

1Equipment used for solution check only. 
MATERIALS 
Acetonitrile: HPLC grade Fisher Scientific, Loughborough, UK. 
ANS 9801: Analyte 

Batch No: 000530 
Supplied by Study sponsor *. 

ANS 9801-acid: Metabolite 
Batch No: AOK-0007 

Supplied by Study sponsor *. 

13C-ANS 9801: Internal Standard 
Batch No: LFE 13C-ANS/82 

HRC, Cambs, UK* 

13C-ANS 9801-acid: Internal Standard 
Batch No: LFE 13C-ACID/83 

HRC, Cambs, UK* 

Control matrix: Rabbit plasma  Harlan Ltd, Loughborough, UK. 
Citric acid: >99.5% anhydrous Sigma-Aldrich, Dorset, UK. 
Diethyl-4 Nitrophenyl 
phosphate (Paraoxon): 

TECH., 90% Sigma-Aldrich, Dorset, UK. 

Ethanol: Absolute Grade Fisher Scientific, Loughborough, UK. 
Formic acid: Analytical Reagent  Fisher Scientific, Loughborough, UK. 
Hydrochloric acid: SG 1.16, (32%) Fisher Scientific, Loughborough, UK 
Methanol: HPLC grade Fisher Scientific, Loughborough, UK. 
Nitrogen: Liquid (99.998%) BOC Ltd, London , UK 
Water: Maxima HPLC (18.2 MΩ) Elga LTD., High Wycombe, UK. 

 
 * Certificates of analysis presented in Appendix 4. 
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PREPARATION OF REAGENTS 
0.5 M HCl 
50 ml of HCl was diluted to 1000 ml with deionised water. 
Formic acid 0.1% 
Formic acid (1 ml) was diluted to 1000 ml with deionised water. 
Mobile phase/reconstitution solvent/needle rinse: (25/75) acetonitrile/formic acid 0.1% 
125 ml of acetonitrile was added to 375 ml of formic acid 0.1 %. 
Formic acid 1% (ASPEC RESERVOIR) 
Formic acid (10 ml) was diluted to 1000 ml with deionised water. 
1M Citric acid 
19.24 g of citric acid was diluted to 100 ml with deionised water. 
Paraoxon (5mg/ml) 
19.6 µl of paraoxon was added to a 5 ml volumetric flask and made up to volume with ethanol. 
Density of Paraoxon: 1.274 mg/µl. 
Preparation of stabilised rabbit plasma 

To 20 ml of rabbit plasma, paraoxon (5mg/ml, 120 µl) and citric acid (1M, 2 ml) were added. 
 
PREPARATION OF STOCK SOLUTIONS 
ANS 9801 
Two stock solutions of analyte (Calibration Stock and QC Stock) were prepared in an identical 
manner. Approximately 2.5 mg of analyte was accurately weighed and dissolved in 25 ml of 
methanol, giving a 100µg/ml stock solution. The stock solutions were checked against each other 
using LC-UV.  
As the purity of the compound is 100 % and supplied in a monohydrate form, 2.5 mg of the pure 
compound is equivalent to: 

Target weighing × (100/Purity) × (RMM of analyte salt/(RMM of free analyte × no of analyte molecules in salt)) 
2.5 × (100/100) × (476.52676/(458.51148× 1)) =2.60 mg 
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ANS 9801-acid 
Two stock solutions of metabolite (Calibration Stock and QC Stock) were prepared in an identical 
manner. Approximately 2.5 mg of metabolite were accurately weighed and dissolved in 25 ml of 
methanol, giving a 100µg/ml stock solution. The Stock solutions were checked against each other 
using LC-UV. 
As the purity of the compound is 100% and supplied in a monohydrate form, 2.5 mg of the pure 
compound is equivalent to: 

Target weighing × (100/Purity) × (RMM of analyte salt/(RMM of free analyte × no of analyte molecules in salt)) 
2.5 × (100/100) × (462.49988/(444.4846×1)) = 2.60 mg 
 
PREPARATION OF INTERNAL STANDARD STOCK SOLUTION  
Approximately 2.5 mg of internal standard 13C-ANS 9801 was accurately weighed and dissolved in 25 
ml of methanol, giving a 100 µg/ml stock solution (IS Stock). 
As the purity of the compound is 100% and supplied in a monohydrate form, 2.5 mg of the pure 
compound is equivalent to: 

Target weighing × (100/Purity) × (RMM of analyte salt/(RMM of free analyte × no of analyte molecules in salt)) 
2.5 × (100/100) × (482.48089/464.46561 × 1)= 2.60mg 
 
PREPARATION OF INTERNAL STANDARD STOCK SOLUTION  
Approximately 2.5 mg of internal standard 13C-ANS 9801-acid was accurately weighed and dissolved 
in 25 ml of methanol, giving a 100 µg/ml stock solution (IS Stock). 
As the purity of the compound is 100% and supplied in a monohydrate form, 2.5 mg of the pure 
compound is equivalent to: 

Target weighing × (100/Purity) × (RMM of analyte salt/(RMM of free analyte × no of analyte molecules in salt)) 
2.5 × (100/100) × (468.45401/(450.43873×1)) = 2.60 mg 
 
All Stock solutions were stored in the dark at 4°C when not in use. 
 
PREPARATION OF INTERNAL STANDARD WORKING SOLUTION (100 ng/ml) 
Each IS Stock solution (100 µl) were diluted to 100 ml with methanol in a volumetric flask. 
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PREPARATION OF INTERMEDIATE SOLUTIONS 

INTERMEDIATE SOLUTION A (10 µg/ml) 

2500 µl of ANS 9801 and ANS 9801-acid Stock solutions (100 µg/ml) were diluted to 25 ml with 
methanol. 
INTERMEDIATE SOLUTION B (1 µg/ml) 

250 µl of ANS 9801 and ANS 9801-acid Stock solutions (100 µg/ml) were diluted to 25 ml with 
methanol. 
 
PREPARATION OF CALIBRATION STANDARD WORKING SOLUTIONS 
SOLUTION A (200 ng/ml) 

500 µl of Intermediate solution A (10 µg/ml) were diluted to 25 ml with methanol. 
SOLUTION B (100 ng/ml) 

250 µl of Intermediate solution A (10 µg/ml) were diluted to 25 ml with methanol. 
SOLUTION C (40 ng/ml) 

100 µl of Intermediate solution A (10 µg/ml) were diluted to 25 ml with methanol. 
SOLUTION D (20 ng/ml) 

50 µl of the Intermediate solution A (10 µg/ml) were diluted to 25 ml with methanol. 
SOLUTION E (10 ng/ml) 

250 µl of the Intermediate solution B (1 µg/ml) were diluted to 25 ml with methanol. 
SOLUTION F (4 ng/ml) 

100µl of the Intermediate solution B (1 µg/ml) were diluted to 25 ml with methanol. 
SOLUTION G (2 ng/ml) 

500 µl of Calibration solution B (100 ng/ml) were diluted to 25 ml with methanol. 
SOLUTION H (1 ng/ml) 

250 µl of Calibration solution B (100 ng/ml) were diluted to 25 ml with methanol. 
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PREPARATION OF SST SOLUTION (1.5 ng/ml of ANS  9801 and ANS  9801-acid) 

Calibration solution A (750 µl) and each IS Stock solution for C13-ANS 9801 and C13-ANS 9801-acid 
(50 µl) were diluted to 100 ml with mobile phase. 
 
PREPARATION OF QUALITY CONTROL STANDARD WORKING SOLUTIONS 

QC SOLUTION A (10 µg/ml) 

2500 µl of each of the QC stock solutions (100 µg/ml) of ANS  9801 and ANS  9801 acid were 
diluted to 25 ml with methanol in a volumetric flask. 
QC SOLUTION B (1 µg/ml) 

250 µl of each of the QC stock solutions (100 µg/ml) of ANS 9801 and ANS 9801-acid were diluted 
to 25 ml with methanol in a volumetric flask. 
QC SOLUTION C (20 ng/ml) 

50 µl of QC solution A were diluted to 25 ml of methanol in a volumetric flask. 
All solutions were stored at 4°C in the dark when not in use. 
 
PREPARATION OF BULK QC’S 
QC LOW (1.5 ng/ml) 
375 µl of QC solution C (20 ng/ml) were made up to 5ml with 4625ml stabilised rabbit plasma using 
pipettes. 
QC MEDIUM (7 ng/ml) 
35 µl of QC solution B (1 µg/ml) were made up to 5ml with 4965ml stabilised rabbit plasma using 
pipettes.  
QC HIGH (70 ng/ml) 
350 µl of QC solution B (1 µg/ml) were made up to 5ml with 4650ml stabilised rabbit plasma using 
pipettes.  
100 µl aliquots of each bulk QC was stored at -80°C until required for analysis. Prior to analysis, 
50 µl of internal standard solution and 50 µl of methanol was added to each QC aliquot. 
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PREPARATION OF CALIBRATION STANDARDS 

To stabilised control rabbit plasma aliquots (100 µl), 50 µl of internal standard working solution 
(except blank) was added, followed by an appropriate volume of analyte standard solution (as listed in 
the following table). Any difference between spiked volumes was adjusted with methanol. 
 

Matrix concentration 
(ng/ml) 

Vol. of standard 
solution (µl) spiked 

into matrix 

Vol. of MeOH (µl) 
added to matrix 

Standard solution  

BLANK 0 100 n/a 
Zero 0 50 n/a 
0.5 50 0 H 
1 50 0 G 
2 50 0 F 
5 50 0 E 
10 50 0 D 
20 50 0 C 
50 50 0 B 
100 50 0 A 
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SAMPLE EXTRACTION PROCEDURE 
Calibration standards 

To nine stabilised control rabbit plasma aliquots (100 µl), 50 µl of internal standard working solution 
was added, followed by 50 µl of ANS 9801 and ANS 9801-acid calibration standard or methanol for 
the zero standard. 
Plasma blank 

To Control rabbit plasma aliquot (100 µl), 100 µl of methanol was added. 
Test sample and QC preparation 
Aliquots (100 µl) of samples were transferred to test tubes. 50 µl of working internal standard 
solution (100 ng/ml) and 50 µl of methanol were added. 
Procedure 

1. Hydrochloric Acid (HCl) (500 µl, 0.5 M) was added to all the samples and the solutions were 
vortex mixed (ca 5 sec) and centrifuged (3500 r.p.m. for 10 minutes). 

2. The samples were loaded onto ISOLUTE C18 100mg/1ml cartridges preconditioned with methanol 
(1.6 ml) and HCl 0.5M (1.6 ml). 

3. Washed with 0.5M HCl (0.8ml). 
4. Eluted with acetonitrile (0.8ml). 
5. Evaporated to dryness at approximately 40°C under a gentle stream of nitrogen.  
6. The samples were reconstituted in mobile phase (100 µl) by vortex mixing for ca. 5 seconds. The 

solutions were transferred into polypropylene auto-sampler vials centrifuged (3500 r.p.m. for 10 
minutes) and an aliquot of 5-25 µl was analysed by LC-MS/MS. 

A schematic representation of this procedure is shown in Appendix 3, Figure 1. 
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LC-MS/MS 
 
Column: Columbus C18 50 mm × 2 mm × 5 µm (Phenomenex) 
Injection volume: 5 µl – 25 µl 
Pre-injection flushes: 2 at 250 µl 
Post-injection flushes: 2 at 250 µl 
Column Temperature: Ambient 
Mobile phase: (25:75) acetonitrile: aqueous formic acid 0.1% 
Mobile phase flow rate: 0.2 ml/min 
 
Mass spectrometry 
Ionisation: Atmospheric pressure ionisation (API) using a TurboIonSpray source in 

the positive ion mode 
Collision gas: Nitrogen 
Collision energy: ca 30 eV 
Dwell Time: 250 ms for each MRM transition 
Pause Time: 50 ms 
Ions monitored: m/z 459→ 102 for analyte ANS9801 

m/z 445 → 102 for metabolite ANS9801-acid 
m/z 465 →102 for IS 13C-ANS 9801 
m/z 451 →102 for IS 13C-ANS 9801-acid 
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ACCEPTABILITY OF ANALYTICAL BATCHES 
The acceptability of each batch of test samples depended on the data from the calibration standards 
and the QC samples fulfilling the following requirements: 
A minimum of four out of six QC’s being within ± 15% (± 20% at QC low concentration) of their 
respective nominal concentrations. (No more than one QC may be greater than ± 15% or ± 20% at QC 
low at any one concentration).  
Only data from accepted batches are reported. 
DATA PROCESSING 
Chromatographic 
All data collection, processing (peak area integration and quantification) and storage was performed 
using MACQUAN software (V1.5, PE SCIEX) associated with the mass spectrometer. 
The mass spectrometer response (peak area ratios of analyte vs. internal standard of each calibration 
standards) were plotted against the theoretical (prepared) concentrations, and subjected to least 
squares regression analysis to provide values for slope, the y intercept, correlation coefficient and 
back-calculated concentrations. 
The results for the summary of the calibration line data, calibration standards, quality control samples 
and typical calibration line and chromatograms are presented in Appendix 3, Tables 1-6 and 
Figures 2-7. 
Toxicokinetic and statistical analysis 
Maximum mean plasma concentrations (Cmax), their times of occurrence (Tmax) and the mean plasma 
concentrations at 24 hours post-dose (C24) were the observed values.  Areas under the mean plasma 
concentration-time curves within a 24 hour dosing interval (AUC24), and their variances, were 
estimated by the linear trapezoidal rule according to Bailer (1988; see statistics report, Appendix 1).  
Cmax and AUC24 values, taken as indices of systemic exposure, were adjusted for dose and 
comparisons made between dose levels (test for non-proportionality) and between days of sampling.  
Full details of the statistical analysis are presented in Appendix 1.   
AUC24 values were calculated using the statistical package SAS 6.12. 
LOCATION OF ORIGINAL DATA 
This report has been compiled from original data generated by the Department of Mass Spectrometry, 
(Notebook 2001/0694) and the Department of Pharmacokinetics (Notebook PKN 01/402) of 
Huntingdon Life Sciences Ltd.  All the original data and a copy of this report will be stored in the 
archives of Huntingdon Life Sciences Ltd. for a minimum of five years from the date of issue of this 
report. 
After the five year retention period the Sponsor will be contacted and their advice sought on the 
return, disposal or further retention of the materials. 
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RESULTS AND DISCUSSION 

LC-MS/MS 
The reversed phase column, with a mobile phase flow rate of 0.2 ml/min, gave a retention time for 
ANS 9801 and ANS 9801-acid and their internal standards of between 1.5 and 3 minutes. 
The API TurboIonSpray LC-MS/MS interface gave optimum results in the positive ion mode. 
ANS 9801 and ANS 9801-acid and their internal standards produced quasi-molecular ions at m/z 459, 
445, 465 and 451, respectively. Fragmentation of these ions (Appendix 2, Figures 1-8) using CAD 
(collision activated dissociation) with a collision energy of ca. 30 eV in the Q2 region of the mass 
spectrometer resulted in strong product ions predominantly at m/z 102 for all compounds. Monitoring 
the product ions from the quasi-molecular ions using MRM (multiple reaction monitoring) gave 
excellent specificity and sensitivity. 
CALIBRATION 
The assay was linear over the range 0.5-100 ng/ml. Weighted least square regression (1/y) was used 
for all assay batches. Calibration data for all assay batches are summarised in Appendix 3, Table 1 
and 2 for ANS 9801 and ANS 9801-acid respectively. Values for the slope and correlation coefficient 
were repeatable and a negligible intercept was observed. The mean slope for ANS 9801 was 0.0356 
with an inter-batch coefficient of variation (CV) of 15.3%. The mean slope for ANS 9801-acid was 
0.0259 with an inter-batch coefficient of variation (CV) of 11.7%.  Representative calibration lines 
are shown in Appendix 3, Figures 2 and 3. 
Back-calculated concentrations of calibration standards are presented in Appendix 3, Table 3 and 4 
for ANS 9801 and ANS 9801-acid respectively. For ANS 9801, inter-batch accuracy (relative error) 
was 3.22% at 0.5 ng/ml and within or equals to ±4.42% at all other concentrations. Inter-batch 
precision (CV) was 8.27% at 0.5 ng/ml and less than or equals to 5.71% at all other concentrations. 
For ANS 9801-acid, inter-batch accuracy (relative error) was 8.07% at 0.5 ng/ml and within or equal 
to ±5.93% at all other concentrations. Inter-batch precision (CV) was 10.2% at 0.5 ng/ml and less than 
or equals to 8.28% at all other concentrations. 
QUALITY CONTROL 
Results for the low, medium and high QC samples are presented in Appendix 3, Table 5 and 6 for 
ANS 9801 and ANS 9801-acid respectively. For ANS 9801, inter-batch accuracy (relative error) was 
3.82% at the low QC level and within or equal to ±4.56% at all other concentrations. Inter-batch 
precision (CV) was 6.92% at the low QC level and less than or equals to 4.16% at all other 
concentrations. For ANS 9801-acid, inter-batch accuracy (relative error) was -4.38% at the low QC 
level and within or equals to ±2.86% at all other concentrations. Inter-batch precision (CV) was 
8.94% at the low QC level and less than or equals to 7.66% at all other concentrations.  
ANALYSIS OF TEST SAMPLES 
The partial validation in rabbit plasma was ongoing at the time of analysis of the samples from 
AJO/183, therefore not all stability experiments had been performed. When the day 6 samples were 
analysed they had been kept for longer than 1 week, which, at the time, was the actual verified 
stability period. However, at the time of reporting the data from this study, ANS 9801 and ANS 9801-
acid were shown to be stable for 3 months, which covers the storage period of all samples analysed. 
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Blood samples were taken on Day 6 and Day 27 of pregnancy (Days 1 and 22 of treatment) during an 
embryo-foetal toxicity study, in order to assess the systemic exposure of pregnant female rabbits to 
ANS 9801 and its metabolite ANS 9801-acid, following daily oral gavage administration of 
ANS 9801 at dose levels of 500, 1000 and 2000 mg/kg/day from Day 6 to Day 27 after mating.  
Plasma concentrations of ANS 9801 and ANS 9801-acid (both measured as anhydrous bases) in 
samples taken up to 24 hours post-dose were measured by a validated liquid chromatographic - 
tandem mass spectrometric (LC-MS/MS) method and are presented in Tables 1 to 4.  The mean 
plasma concentration-time profiles are illustrated in Figures 1 to 4. 
ANS 9801 
Maximum mean plasma concentrations (Cmax) of ANS 9801, their times of occurrence (Tmax), mean 
plasma ANS 9801 concentrations at 24 hours post-dose (C24) and the areas under the mean plasma 
ANS 9801 concentration-time curves estimated up to 24 hours post-dose (AUC24) on Day 6 and 
Day 27 after mating are presented in Table 5, and the Cmax and AUC24 values are summarised below: 

Dose level Cmax (ng/ml) AUC24 (ng.h/ml) 
(mg/kg/day) Day 6 Day 27 Day 6 Day 27 

500 944 847 4982 3906 
1000 714 1178 3737 11594 
2000 1070 2980 8382 22367 

 
The times at which the maximum mean plasma concentrations occurred (Tmax) were generally 
0.5 hours post-dose, and in the range 0.5 to 1 hour, indicating that absorption was rapid. 
The mean plasma concentrations of ANS 9801, at 24 hours post-dose (C24), were quantifiable in all 
dose groups on Day 6 and Day 27 after mating, therefore, animals were continuously exposed to 
quantifiable concentrations of ANS 9801 during a dosing interval. 
The relationships between maximum mean plasma concentrations (Cmax) of ANS 9801, areas under 
the mean plasma ANS 9801 concentration-time curves (AUC24) and dose level are presented below: 

Dose level Dose level Cmax ratio AUC24 ratio 
(mg/kg/day) ratio Day 6 Day 27 Day 6 Day 27 

500 1 1 1 1 1 
1000 2.0 0.8 1.4 0.8 3.0 
2000 4.0 1.1 3.5 1.7 5.7 

 
The rate of systemic exposure of pregnant female rabbits to ANS 9801, characterised by Cmax, was 
similar at each dose level on Day 6 after mating (Figure 5).  On Day 27, the Cmax values increased 
with increasing dose over the dose range 500 to 2000 mg/kg/day (Figure 5), however, these increases 
were less than the proportionate dose increment.  Overall, there was statistically significant evidence 
of non-proportionality (p=0.025; Appendix 1). 
The extent of systemic exposure of pregnant female rabbits to ANS 9801, characterised by AUC24, 
was similar at the 500 and 1000 mg/kg/day dose levels on Day 6 after mating, but increased at the 
2000 mg/kg/day dose level  (Figure 6).  However, this increase was ca 58% lower than the 
proportionate dose increment (compared with the value at the 500 mg/kg/day dose level), and there 
was statistically significant evidence of non-proportionality (p<0.001; Appendix 1).  On Day 27, the 
AUC24 values increased with increasing dose over the dose range 500 to 2000 mg/kg/day (Figure 6).  
These increases were greater than the proportionate dose increment, and there was statistically 
significant evidence of non-proportionality (p=0.002; Appendix 1).  At the highest dose level 
(2000 mg/kg/day) the AUC24 values on Day 27 were ca 1.4-fold higher, than those values predicted 
from a linear relationship.  
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After repeated oral doses (Day 27) the rate (Cmax) of systemic exposure of pregnant female rabbits to 
ANS 9801 was similar to that after a single dose (Day 6) at the lowest dose level (500 mg/kg/day; 
Figure 7).  At the two higher dose levels (1000 and 2000 mg/kg/day), however, the Cmax values were 
higher after repeated oral doses than those values after a single dose (Figure 7) and overall these 
differences were statistically significant (p=0.031; Appendix 1).  The extent (AUC24) of systemic 
exposure of pregnant female rabbits to ANS 9801 at the lowest dose level (500 mg/kg/day) was lower 
than that after a single dose (Day 6; Figure 7) and this difference was statistically significant 
(p=0.034; Appendix 1).  At the two higher dose levels (1000 and 2000 mg/kg/day) the AUC24 values 
were higher after repeated oral doses than those values after a single dose (Day 6), and these 
differences were statistically significant (p<0.001; Appendix 1).  The accumulation ratios, based on 
AUC24 values, are presented below: 

Dose level (mg/kg/day) Accumulation ratio 
500 0.8 
1000 3.1 
2000 2.7 

 
The accumulation ratios were greater than one at the 1000 and 2000 mg/kg/day dose levels, indicating 
that accumulation occurred after repeated oral administration of ANS 9801 at these dose levels. 
ANS 9801-acid 
Maximum mean plasma concentrations (Cmax) of ANS 9801-acid, their times of occurrence (Tmax), 
mean plasma ANS 9801-acid concentrations at 24 hours post-dose (C24) and the areas under the mean 
plasma ANS 9801-acid concentration-time curves estimated up to 24 hours post-dose (AUC24) on 
Day 6 and Day 27 after mating are presented in Table 6, and the Cmax and AUC24 values are 
summarised below: 

Dose level Cmax (ng/ml) AUC24 (ng.h/ml) 
(mg/kg/day) Day 6 Day 27 Day 6 Day 27 

500 10513 14338 151896 147414 
1000 13694 21382 117112 268999 
2000 18923 30400 274417 486206 

 
The times at which the maximum mean plasma concentrations occurred (Tmax) were generally 1 hour 
post-dose, and in the range 0.5 to 1 hour, indicating that metabolism from ANS 9801 to its major 
metabolite ANS 9801-acid, was rapid.  
The mean plasma concentrations of ANS 9801-acid at 24 hours post-dose (C24) were quantifiable in 
all dose groups on Day 6 and Day 27 after mating, therefore, animals were continuously exposed to 
quantifiable concentrations of ANS 9801-acid during a dosing interval. 
The relationships between maximum mean plasma concentrations (Cmax) of ANS 9801-acid, areas 
under the mean plasma ANS 9801-acid concentration-time curves (AUC24) and dose level are 
presented below: 

Dose level Dose level Cmax ratio AUC24 ratio 
(mg/kg/day) ratio Day 6 Day 27 Day 6 Day 27 

500 1 1 1 1 1 
1000 2.0 1.3 1.5 0.8 1.8 
2000 4.0 1.8 2.1 1.8 3.3 
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The rate and extent of systemic exposure of pregnant female rabbits to ANS 9801-acid, characterised 
by Cmax and AUC24 respectively, generally increased with increasing dose over the dose range 500 to 
2000 mg/kg/day on Day 6 and Day 27 after mating.  These increases were less than the proportionate 
dose increment (Figures 8 and 9), and there was statistically significant evidence of 
non-proportionality (p≤0.030; Appendix 1) with the exception of the AUC24 values on Day 27 which 
did not reach statistical significance (p=0.31; Appendix 1).  Overall, the Cmax and AUC24 values at the 
highest dose level (2000 mg/kg/day) were ca 51% and ca 36% lower, respectively, than those values 
predicted from a linear relationship.   
After repeated oral doses of ANS 9801 (Day 27) the rate (Cmax) of systemic exposure of pregnant 
female rabbits to ANS 9801-acid was ca 1.4 to 1.6-fold higher than those values after a single dose 
(Figure 10), and these differences were statistically significant (p=0.038; Appendix 1).  The extent 
(AUC24) of systemic exposure to ANS 9801-acid at the lowest dose level (500 mg/kg/day) on Day 27 
after mating was similar to that after a single dose (Day 6; Figure 10), and there was no statistically 
significant evidence for a time (day of sampling) related difference (p=0.78; Appendix 1). However, 
at the two higher dose levels (1000 and 2000 mg/kg/day) the AUC24 values on Day 27 were higher 
than those values after a single dose (Day 6; Figure 10) and these differences were statistically 
significant (p≤0.003; Appendix 1).  The accumulation ratios, based on AUC24 values, are presented 
below:  

Dose level (mg/kg/day) Accumulation ratio 
500 1.0 
1000 2.3 
2000 1.8 

 
The accumulation ratios were greater than one at the 1000 and 2000 mg/kg/day dose levels, indicating 
that accumulation of ANS 9801-acid occurred after repeated oral administration of ANS 9801 at these 
dose levels. 
The extent (AUC24) of systemic exposure to the metabolite (ANS 9801-acid) was ca 22-fold to ca 
38-fold higher than the exposure to the parent compound (ANS 9801) on Days 6 and 27, indicating 
that there was extensive metabolism of ANS 9801 to ANS 9801-acid.  The metabolite ratios, based on 
AUC24 values, are presented below: 

Dose level Metabolite ratios 
(mg/kg/day) Day 6 Day 27 

500 30.5 37.7 
1000 31.3 23.2 
2000 32.7 21.7 

 
The metabolite ratios at the 1000 and 2000 mg/kg/day dose levels on Day 27 were lower than those on 
Day 6. 
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In conclusion, the rate and extent of systemic exposure of pregnant female rabbits to ANS 9801 
appeared to be characterised by non-linear (dose-dependent) kinetics over the dose range 500 to 
2000 mg/kg/day on Day 6 after mating during the oral embryo-foetal toxicity study.  Increasing the 
dose of ANS 9801 above 500 mg/kg/day is likely to result in a disproportionately lower systemic 
exposure to ANS 9801 than would be predicted from a linear relationship, which is consistent with 
the possibility of dissolution-rate limited absorption.  After repeated administration (Day 27) there 
was some evidence that increasing the dose of ANS 9801 resulted in a disproportionately higher 
systemic exposure to ANS 9801 than would be predicted from a linear relationship, however, the 
extent of this disproportionality was not great.  
The rate and extent of systemic exposure of pregnant female rabbits to ANS 9801-acid, appeared to be 
characterised by non-linear (dose-dependent) kinetics over the dose range 500 to 
2000 mg ANS 9801/kg/day on Day 6 and Day 27 after mating.  Increasing the dose of ANS 9801 
above 500 mg/kg/day is likely to result in a disproportionately lower systemic exposure to ANS 9801-
acid than would be predicted from a linear relationship.  
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TABLE 1 

Plasma concentrations of ANS 9801 on Day 6 after mating (Day 1 of treatment) following daily 
oral gavage administration of ANS 9801 to pregnant female rabbits 

 
 

500 mg/kg/day 
Time Concentration (ng/ml) 
(hours) Rabbit numbers in parentheses Mean sd 
Predose BLQ (7) BLQ (8) BLQ (9) - - 
0.5 396a (10) 577 (11) 1311 (12) 944 - 
1 913 (7) 1044 (8) 677 (9) 878 186 
2 260a (10) 122 (11) 455 (12) 288 - 
4 238 (7) 217 (8) 162 (9) 206 39 
8 311a (10) 188 (11) 143 (12) 166 - 
12 231 (7) 193 (8) 175 (9) 200 29 
24 169a (10) 103 (11) 77.6 (12) 90.1 - 

 
1000 mg/kg/day 

Time Concentration (ng/ml) 
(hours) Rabbit numbers in parentheses Mean sd 
Predose BLQ (13) BLQ (14) BLQ (15) - - 
0.5 646 (16) 925 (17) 572 (18) 714 186 
1 694 (13) 620 (14) 542 (15) 619 76 
2 251 (16) 643 (17) 187 (18) 360 247 
4 90.4 (13) 139 (14) 52.3 (15) 93.9 43.4 
8 101 (16) 97.1 (17) 87.2 (18) 95.0 7.1 
12 115 (13) 124 (14) 101 (15) 113 11 
24 241 (16) 80.3 (17) 81.7 (18) 134 92 

 
2000 mg/kg/day 

Time Concentration (ng/ml) 
(hours) Rabbit numbers in parentheses Mean sd 
Predose BLQ (19) BLQ (20) BLQ (21) - - 
0.5 887 (22) 648a (23) 1557a (24) 887b - 
1 1127 (19) 1302 (20) 781 (21) 1070 265 
2 722 (22) 688a (23) 1427a (24) 722b - 
4 78.4 (19) 511 (20) 820 (21) 470 373 
8 259 (22) 116a (23) 2231a (24) 259b - 
12 117 (19) 203 (20) 765 (21) 362 352 
24 118 (22) 88.1a (23) 1031a (24) 118b - 

 
BLQ Below the limit of quantification (<0.5 ng/ml) 
a Animal not pregnant, excluded from calculation of mean 
b Mean based on one value 
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TABLE 2 

Plasma concentrations of ANS 9801 on Day 27 after mating (Day 22 of treatment) following 
daily oral gavage administration of ANS 9801 to pregnant female rabbits 

 
 

500 mg/kg/day 
Time Concentration (ng/ml) 
(hours) Rabbit numbers in parentheses Mean sd 
Predose 42.2 (7) 88.7 (8) 67.3 (9) 66.1 23.3 
0.5 NS (10) 777 (11) 917 (12) 847 - 
1 604 (7) 593 (8) 365 (9) 521 135 
2 NS (10) 235 (11) 200 (12) 218 - 
4 218 (7) 290 (8) 268 (9) 259 37 
8 NS (10) 142 (11) 107 (12) 125 - 
12 102 (7) 214 (8) 145 (9) 154 56 
24 NS (10) 8.61 (11) 73.2 (12) 40.9 - 

 
1000 mg/kg/day 

Time Concentration (ng/ml) 
(hours) Rabbit numbers in parentheses Mean sd 
Predose 491 (13) 134 (14) 31.0 (15) 219 241 
0.5 1111 (16) 776 (17) 318 (18) 735 398 
1 906 (13) 684 (14) 1944 (15) 1178 673 
2 889 (16) 1778 (17) 317 (18) 995 736 
4 882 (13) 365 (14) 221 (15) 490 348 
8 360 (16) 286 (17) 250 (18) 299 56 
12 569 (13) 203 (14) 240 (15) 337 202 
24 195 (16) 1172 (17) 351 (18) 573 525 

 
2000 mg/kg/day 

Time Concentration (ng/ml) 
(hours) Rabbit numbers in parentheses Mean sd 
Predose 560 (19) 211 (20) 576 (21) 449 206 
0.5 2980 (22) 1827a (23) NS (24) 2980b - 
1 2136 (19) 2029 (20) 2477 (21) 2214 234 
2 1840 (22) 837a (23) NS (24) 1840b - 
4 820 (19) 544 (20) 760 (21) 708 145 
8 891 (22) 411a (23) NS (24) 891b - 
12 872 (19) 325 (20) 734 (21) 644 285 
24 918 (22) 314a (23) NS (24) 918b - 

 
BLQ Below the limit of quantification (<0.5 ng/ml) 
NS no sample  
a Animal not pregnant, excluded from calculation of mean 
b Mean based on one value 
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TABLE 3 

Plasma concentrations of ANS 9801-acid on Day 6 after mating (Day 1 of treatment) following 
daily oral gavage administration of ANS 9801 to pregnant female rabbits 

 
 

500 mg/kg/day 
Time Concentration (ng/ml) 
(hours) Rabbit numbers in parentheses Mean sd 
Predose BLQ (7) BLQ (8) BLQ (9) - - 
0.5 6031a (10) 6783 (11) 14242 (12) 10513 - 
1 11816 (7) 9094 (8) 8529 (9) 9813 1758 
2 6840a (10) 9784 (11) 7572 (12) 8678 - 
4 8014 (7) 10034 (8) 6517 (9) 8188 1765 
8 7605a (10) 5358 (11) 3571 (12) 4464 - 
12 8952 (7) 7633 (8) 7100 (9) 7895 953 
24 4722a (10) 4012 (11) 2882 (12) 3447 - 

 
1000 mg/kg/day 

Time Concentration (ng/ml) 
(hours) Rabbit numbers in parentheses Mean sd 
Predose BLQ (13) BLQ (14) BLQ (15) - - 
0.5 5000 (16) 8067 (17) 10004 (18) 7690 2523 
1 21129 (13) 11873 (14) 8080 (15) 13694 6712 
2 10033 (16) 6482 (17) 6023 (18) 7513 2195 
4 6888 (13) 7562 (14) 5628 (15) 6693 982 
8 4138 (16) 2644 (17) 1537 (18) 2773 1306 
12 4079 (13) 3995 (14) 5333 (15) 4469 749 
24 6950 (16) 3079 (17) 2374 (18) 4134 2464 

 
2000 mg/kg/day 

Time Concentration (ng/ml) 
(hours) Rabbit numbers in parentheses Mean sd 
Predose BLQ (19) BLQ (20) BLQ (21) - - 
0.5 9516 (22) 5837a (23) 19435a (24) 9516b - 
1 16883 (19) 25773 (20) 14112 (21) 18923 6092 
2 18891 (22) 11354a (23) 30979a (24) 18891b - 
4 9472 (19) 12850 (20) 19721 (21) 14014 5223 
8 11884 (22) 4792a (23) 45318a (24) 11884b - 
12 9007 (19) 8729 (20) 18785 (21) 12174 5727 
24 6693 (22) 4011a (23) 22834a (24) 6693b - 

 
BLQ Below the limit of quantification (<0.5 ng/ml) 
a Animal not pregnant, excluded from calculation of mean 
b Mean based on one value 
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TABLE 4 

Plasma concentrations of ANS 9801-acid on Day 27 after mating (Day 22 of treatment) 
following daily oral gavage administration of ANS 9801 to pregnant female rabbits 

 
 

500 mg/kg/day 
Time Concentration (ng/ml) 
(hours) Rabbit numbers in parentheses Mean sd 
Predose 3771 (7) 5963 (8) 6768 (9) 5501 1551 
0.5 NS (10) 10623 (11) 13534 (12) 12078 - 
1 16213 (7) 12618 (8) 14182 (9) 14338 1802 
2 NS (10) 6877 (11) 6459 (12) 6668 - 
4 9826 (7) 15107 (8) 10457 (9) 11797 2884 
8 NS (10) 5586 (11) 4019 (12) 4802 - 
12 4237 (7) 9325 (8) 4872 (9) 6145 2773 
24 NS (10) 2505 (11) 2658 (12) 2581 - 

 
1000 mg/kg/day 

Time Concentration (ng/ml) 
(hours) Rabbit numbers in parentheses Mean sd 
Predose 16367 (13) 3829 (14) 1726 (15) 7307 7916 
0.5 19968 (16) 12978 (17) 8412 (18) 13786 5821 
1 29993 (13) 10091 (14) 24061 (15) 21382 10218 
2 25480 (16) 18472 (17) 7532 (18) 17161 9045 
4 19492 (13) 9685 (14) 6443 (15) 11873 6794 
8 12131 (16) 8677 (17) 7655 (18) 9488 2346 
12 23502 (13) 5306 (14) 6741 (15) 11850 10117 
24 7567 (16) 8605 (17) 8894 (18) 8356 698 

 
2000 mg/kg/day 

Time Concentration (ng/ml) 
(hours) Rabbit numbers in parentheses Mean sd 
Predose 21049 (19) 5463 (20) 17853 (21) 14788 8232 
0.5 26145 (22) 16871a (23) NS (24) 26145b - 
1 33484 (19) 25921 (20) 31795 (21) 30400 3970 
2 19500 (22) 19399a (23) NS (24) 19500b - 
4 24082 (19) 13257 (20) 19536 (21) 18958 5436 
8 26235 (22) 9629a (23) NS (24) 26235b - 
12 22814 (19) 7404 (20) 19356 (21) 16525 8086 
24 20563 (22) 9030a (23) NS (24) 20563b - 

 
BLQ Below the limit of quantification (<0.5 ng/ml)  
NS no sample  
a Animal not pregnant, excluded from calculation of mean 
b Mean based on one value 
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TABLE 5 

Toxicokinetic parameters of ANS 9801 on Day 6 and on Day 27 after mating (Day 1 and 22 of 
treatment) following daily oral administration of ANS 9801 to pregnant female rabbits 

 
 

Day 6 
Dose level Cmax  Tmax  C24  AUC24  
(mg/kg/day) (ng/ml) (hours) (ng/ml) (ng.h/ml) 

500 944 0.5 90.1 4982 
1000 714 0.5 134 3737 
2000 1070 1 118 8382 

 
 

Day 27 
Dose level Cmax  Tmax  C24  AUC24  
(mg/kg/day) (ng/ml) (hours) (ng/ml) (ng.h/ml) 

500 847 0.5 40.9 3906 
1000 1178 1 572 11594 
2000 2980 0.5 917 22367 
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TABLE 6 

Toxicokinetic parameters of ANS 9801-acid on Day 6 and on Day 27 after mating (Day 1 and 22 
of treatment) following daily oral administration of ANS 9801 to pregnant female rabbits 

 
 

Day 6 
Dose level Cmax  Tmax  C24  AUC24  
(mg/kg/day) (ng/ml) (hours) (ng/ml) (ng.h/ml) 

500 10513 0.5 3447 151896 
1000 13694 1 4134 117112 
2000 18923 1 6693 274417 

 
 

Day 27 
Dose level Cmax  Tmax  C24  AUC24  
(mg/kg/day) (ng/ml) (hours) (ng/ml) (ng.h/ml) 

500 14338 1 2581 147414 
1000 21382 1 8356 268999 
2000 30400 1 20563 486206 
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FIGURE 1 

Mean plasma concentrations of ANS 9801 on Day 6 after mating (Day 1 of treatment) following 
daily oral administration of ANS 9801 to pregnant female rabbits 
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FIGURE 2 

Mean plasma concentrations of ANS 9801 on Day 27 after mating (Day 22 of treatment) 
following daily oral administration of ANS 9801 to pregnant female rabbits 
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FIGURE 3 

Mean plasma concentrations of ANS 9801-acid on Day 6 after mating (Day 1 of treatment) 
following daily oral administration of ANS 9801 to pregnant female rabbits 
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FIGURE 4 

Mean plasma concentrations of ANS 9801-acid on Day 27 after mating (Day 22 of treatment) 
following daily oral administration of ANS 9801 to pregnant female rabbits 
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FIGURE 5 

Relationship between maximum mean plasma concentrations (Cmax) of ANS 9801 and dose level 
on Day 6 and Day 27 after mating (Days 1 and 22 of treatment) following daily oral 

administration of ANS 9801 to pregnant female rabbits 

0 200 400 600 800 1000 1200 1400 1600 1800 2000

Dose level (mg/kg/day)

0

500

1000

1500

2000

2500

3000

C m
ax
 (n

g/m
l)

Day 6
Day 27



AJO 183/010158 
 

 :   93   : 

FIGURE 6 

Relationship between areas under the mean plasma ANS 9801 concentration-time curves 
(AUC24) and dose level on Day 6 and Day 27 after mating (Days 1 and 22 of treatment) following 

daily oral administration of ANS 9801 to pregnant female rabbits 

0 200 400 600 800 1000 1200 1400 1600 1800 2000

Dose level (mg/kg/day)

0

2000

4000

6000

8000

10000

12000

14000

16000

18000

20000

22000

24000

AU
C 2

4 (
ng
.h/
ml
)

Day 6
Day 27



AJO 183/010158 
 

 :   94   : 

FIGURE 7 

Maximum mean plasma concentrations (Cmax) of ANS 9801 and areas under the mean plasma 
ANS 9801 concentration-time curves (AUC24), each adjusted to a dose level of 1 mg/kg/day, on 
Days 6 and 27 after mating (Days 1 and 22 of treatment) following daily oral administration of 

ANS 9801 to pregnant female rabbits 
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FIGURE 8 

Relationship between maximum mean plasma concentrations (Cmax) of ANS 9801-acid and dose 
level on Day 6 and Day 27 after mating (Days 1 and 22 of treatment) following daily oral 

administration of ANS 9801 to pregnant female rabbits 
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FIGURE 9 

Relationship between areas under the mean plasma ANS 9801-acid concentration-time curves 
(AUC24) and dose level on Day 6 and Day 27 after mating (Days 1 and 22 of treatment) following 

daily oral administration of ANS 9801 to pregnant female rabbits 
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 FIGURE 10 

Maximum mean plasma concentrations (Cmax) of ANS 9801-acid and areas under the mean 
plasma ANS 9801-acid concentration-time curves (AUC24), each adjusted to a dose level of 

1 mg/kg/day, on Days 6 and 27 after mating (Days 1 and 22 of treatment) following daily oral 
administration of ANS 9801 to pregnant female rabbits 
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APPENDIX 1 
Statistical Analysis of AUC24 and Cmax 

INTRODUCTION 
Plasma concentrations of ANS 9801 and the metabolite, ANS 9801-acid, were available over 24 hours 
for female rabbits on Days 6 and 27 of pregnancy.  There were three groups receiving ANS 9801 by 
oral gavage at dose levels of 500, 1000 and 2000 mg/kg/day.  
METHODS 
For each group, in order to obtain estimates of areas under the plasma concentration-time curves to 24 
hours (AUC24), given that different animals were used to obtain blood samples at each time point, the 
trapezoidal approach was used on the mean values at each time point.  Variances were also obtained 
using standard statistical techniques (Bailer 1988) allowing comparisons between groups to be carried 
out.  It should be noted that the animals were in fact bled four times on each day of sampling.  
However, the results are considered to be reliable as the correlations between observations on the 
same animal are believed to be low.   
The means and their variances were dose adjusted to 1 mg/kg, using mean achieved intakes, and 
chi-square tests for heterogeneity (Miller et al 1939) were carried out between the dose-adjusted 
estimates for the three dose groups, a measure of dose proportionality on each day.  Comparisons 
were also made between the days for each dose group separately using chi-square tests.   
The plasma concentrations which gave the maximum mean concentration of ANS 9801 (maxC) were 
used as estimates of Cmax.  Analysis of variance was carried out on the dose-adjusted values with dose 
group, time and their interaction as factors. The significance level of the dose effect, for the 
dose-adjusted variable, reflects the degree of dose proportionality.  A logarithmic transformation was 
performed on the maxC data prior to analysis in order to stabilise the variances.   Missing values were 
estimated within the analyses by the method of least squares.  A similar analysis was performed on 
the maximum mean concentrations of the metabolite.  
DATA HANDLING 
The data were received electronically and analysed using SAS 8.2 (SAS Institute Inc., 1999) for 
AUC24 and Genstat version 5.3.2 (Payne et al 1993) for maxC. 
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APPENDIX 1 
(Statistical analysis of AUC24 and Cmax – continued) 

RESULTS 
The mean AUC24 for ANS 9801 and the significance levels for comparisons between them have been 
presented in Table 1.  The unadjusted mean AUC24s and their standard errors have also been 
presented for completeness in Table 2.   The results for the metabolite have been presented in Tables 
3 and 4.  
The analyses of variance and tables of means for maxC are given in Tables 5 and 6 for ANS 9801 and 
the metabolite respectively. 
For AUC24 of ANS 9801, there was evidence of significant non-proportionality on both Day 6 and 
Day 27 (p≤0.002).  The Day 27 mean values were found to be significantly higher than the Day 6 
values at both the 1000 and 2000 mg/kg/day dose levels (p<0.001).  However, there was some 
evidence of a decrease in mean values from Day 6 to Day 27 at the 500 mg/kg dose levels (p=0.034).  
For AUC24 of the metabolite there was evidence of significant non-proportionality on Day 6 only 
(p<0.001).  The Day 27 mean values were found to be significantly higher than the Day 6 values at 
both the 1000 and 2000 mg/kg/day dose levels (p≤0.003).  
For maxC of both ANS 9801 and the metabolite, ANS 9801-acid, there was evidence of significant 
non-proportionality (p≤0.030).  The mean values on Day 27 were found to be significantly higher than 
on Day 6 (p≤0.038).  
REFERENCES 
BAILER, A.J. (1988) Testing for the equality of area under the curves when using destructive 
measurement techniques  J. Pharmacokin. Biopharm., 16, 303-309. 
MILLER, L.C., BLISS, C.I. and BRAUN, H.A. (1939) The assay of digitalis  J. Amer. Pharm. Ass. 
28, 644-657. 
SAS Institute (1999) SAS OnlineDoc® Version Eight. SAS Institute Inc., Cary, NC, USA 
PAYNE, R.W. et al (1993) Genstat 5 Release 3 Reference Manual. Clarendon Press, Oxford. 
KEY TO TABLES 
df Degrees of freedom 
mv Missing values 
ss Sums of squares 
ms Mean square 
vr Variance ratio 
F pr F ratio probability 
Dose ANS 9801 (mg/kg/day) 
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APPENDIX 1 
(Statistical analysis of AUC24 and Cmax – continued) 

TABLE 1 
Areas under the ANS 9801 plasma concentration-time curves 

to 24 hours (ng.h/ml) - scaled to 1 mg/kg 
 

Dose Day 6 Day 27 Time Difference 
(mg/kg/day) Mean Variance Mean Variance χ2 p-value 

500 9.96 0.554 7.81 0.477 4.49 0.034 
1000 3.74 0.161 11.59 5.060 11.83 <0.001 
2000 4.19 0.768 11.18 0.451 40.09 <0.001 

Non-proportionality χ2=55.27 p<0.001 χ2=13.04 p=0.002   
 

 

TABLE 2 
Areas under the ANS 9801 plasma concentration-time curves 

to 24 hours (ng.h/ml)  
 

Dose Day 6 Day 27 
(mg/kg/day) Mean se Mean se 

500 4982 372 3906 345 
1000 3737 401 11594 2249 
2000 8382 1753 22367 1343 
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APPENDIX 1 
(Statistical analysis of AUC24 and Cmax – continued) 

TABLE 3 
Areas under the metabolite# plasma concentration-time curves 

to 24 hours (ng.h/ml) - scaled to 1 mg/kg 
 

Dose Day 6 Day 27 Time Difference 
(mg/kg/day) Mean Variance Mean Variance χ2 p-value 

500 304 239 295 801 0.08 0.78 
1000 117 109 269 2442 9.04 0.003 
2000 137 197 243 372 19.71 <0.001 

Non-proportionality χ2=105.42 p<0.001 χ2=2.31 p=0.31   
 
 

TABLE 4 
Areas under the metabolite# plasma concentration-time curves 

to 24 hours (ng.h/ml)  
 

Dose Day 6 Day 27 
(mg/kg/day) Mean se Mean se 

500 151896 7733 147414 14152 
1000 117112 10460 268999 49419 
2000 274417 28082 486206 38571 

 
 

# ANS 9801-acid 
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APPENDIX 1 
(Statistical analysis of AUC24 and Cmax – continued) 

TABLE 5 
Maximum value of the mean plasma concentration of ANS 9801 – scaled to 1 mg/kg 

Analysis of variance (logarithmically transformed data)  
 
Source of variation     d.f.(m.v.)      s.s.       m.s.    v.r.  F pr. 
Dose                       2          1.8252     0.9126    6.10  0.025 
Time                       1          1.0296     1.0296    6.88  0.031 
Dose x Time                2          0.8749     0.4374    2.92  0.112 
Residual                   8(4)       1.1976     0.1497 
Total                     13(4)       4.1669 
  
  
Table of means (back-transformed - ng/ml) 
  
         Dose      500 mg     1000 mg     2000 mg 
                    1.714       0.863       0.883 
   
         Time       Day 6      Day 27 
                    0.860       1.388 
   
         Time       Day 6      Day 27 
         Dose 
       500 mg       1.740       1.688 
      1000 mg       0.699       1.064 
      2000 mg       0.523       1.488 
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APPENDIX 1 
(Statistical analysis of AUC24 and Cmax – continued) 

TABLE 6 
Maximum value of the mean plasma concentration of the metabolite# – scaled to 1 mg/kg 

Analysis of variance (logarithmically transformed data)  
 
Source of variation     d.f.(m.v.)      s.s.       m.s.    v.r.  F pr. 
Dose                       2          1.4851     0.7425    4.90  0.030 
Time                       1          0.8445     0.8445    5.58  0.038 
Dose x Time                2          0.0125     0.0063    0.04  0.960 
Residual                  11(1)       1.6660     0.1515 
Total                     16(1)       3.9718 
  
  
Table of means (back-transformed - ng/ml) 
  
         Dose      500 mg     1000 mg     2000 mg 
                    23.68       15.66       11.76 
   
         Time       Day 6      Day 27 
                    13.16       20.29 
   
         Time       Day 6      Day 27 
         Dose 
       500 mg       19.66       28.53 
      1000 mg       12.66       19.38 
      2000 mg        9.16       15.11 
  
  
 
  
# ANS 9801-acid 
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APPENDIX 2 
Mass Spectrometry of ANS 9801 and ANS 9801-acid 

FIGURE 1 
Proposed fragmentation of ANS 9801 
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APPENDIX 2 
(Mass spectrometry of ANS 9801 and ANS 9801-acid - continued) 

FIGURE 2 
Proposed fragmentation of ANS 9801-acid 
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APPENDIX 2 
 (Mass spectrometry of ANS 9801 and ANS 9801-acid - continued) 

FIGURE 3 
Proposed fragmentation of 13C-ANS 9801 
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APPENDIX 2 
 (Mass spectrometry of ANS 9801 and ANS 9801-acid - continued) 

FIGURE 4 
Proposed fragmentation of 13C-ANS 9801-acid 
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APPENDIX 2 
 (Mass spectrometry of ANS 9801 and ANS 9801-acid - continued) 

FIGURE 5 
Product ion mass spectrum of ANS 9801 
(from quasi-molecular ion at m/z 459) 
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APPENDIX 2 
 (Mass spectrometry of ANS 9801 and ANS 9801-acid - continued) 

FIGURE 6 
Product ion mass spectrum of ANS 9801-acid 

(from quasi-molecular ion at m/z 445) 
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APPENDIX 2 
 (Mass spectrometry of ANS 9801 and ANS 9801-acid - continued) 

FIGURE 7 
Product ion mass spectrum of 13C-ANS 9801 

(from quasi-molecular ion at m/z 465) 
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APPENDIX 2 
 (Mass spectrometry of ANS 9801 and ANS 9801-acid - continued) 

FIGURE 8 
Product ion mass spectrum of 13C-ANS 9801-acid 

(from quasi-molecular ion at m/z 451) 
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APPENDIX 3 
 

Bioanalytical Parameters 
TABLE 1 

Summary of calibration line data for assay batches 1-9 (ANS 9801) 
 

Batch 
number 

Slope Intercept Correlation 
coefficient 

Instrument 
number 

1 0.0226 -0.00145 0.9989 4 
2 0.0359 -0.000391 0.9973 6 
3 0.0388 0.00339 0.9992 6 
4 0.0403 -0.000181 0.9998 6 
5 0.0380 -0.000306 0.9998 6 
6 0.0356 -0.00138 0.9995 6 
7 0.0374 -0.000653 0.9996 6 
8 0.0323 -0.00159 0.9996 6 
9 0.0396 0.00164 0.9998 6 
     

Mean 0.0356 - - - 
sd 0.00544 - - - 

CV(%) 15.3 - - - 
 

sd Standard deviation. 
CV Coefficient of variation. 
Mean, sd and CV were calculated using unrounded data. 
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APPENDIX 3 
(Bioanalytical parameters - continued) 

TABLE 2 
Summary of calibration line data for assay batches 1-7 (ANS 9801-acid) 

 
Batch 
number 

Slope Intercept Correlation 
coefficient 

Instrument 
number 

1 0.0233 -0.000748 0.9983 4 
2 0.0250 0.00302 0.9972 6 
3 0.0312 -0.00683 0.9973 6 
4 0.0275 0.000067 0.9997 6 
5 0.0251 -0.00114 0.9998 6 
7 0.0232 -0.00464 0.9989 6 
     

Mean 0.0259 - - - 
sd 0.00303 - - - 

CV(%) 11.7 - - - 
 

sd Standard deviation. 
CV Coefficient of variation. 
Mean, sd and CV were calculated using unrounded data. 
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APPENDIX 3 
(Bioanalytical parameters - continued) 

TABLE 3 
Inter-batch accuracy of calibration standards for ANS 9801 

 
Batch  Calibration standard concentration (ng/ml) 
number 0.500 1.00 2.00 5.00 10.0 20.0 50.0 100 

1 0.491 1.08 2.40* 5.18 9.07 20.7 47.3 103 
2 0.528 1.10 2.01 4.99 8.73 20.7 45.7 106 
3 0.453 1.02 2.05 5.24 9.37 22.0 48.6 100 
4 0.476 1.12 1.97 4.86 10.2 19.3 50.0 101 
5 0.481 1.09 1.82 5.35 9.70 20.2 50.6 99.3 
6 0.556 0.987 2.09 4.85 9.53 18.6 49.9 102 
7 0.536 1.04 1.95 4.86 9.89 19.1 48.9 102 
8 0.542 0.988 2.00 4.96 9.88 18.9 49.0 102 
9 0.582 0.953 1.91 4.90 10.0 19.3 51.0 100 
         

Mean 0.516 1.04 1.98 5.02 9.60 19.9 49.0 102 
sd 0.0427 0.0597 0.0827 0.187 0.474 1.11 1.68 1.99 
CV 8.27 5.71 4.18 3.73 4.94 5.60 3.43 1.95 
RE 3.22 4.42 -1.20 0.414 -4.02 -0.678 -1.99 1.72 
n 9 9 8 9 9 9 9 9 

 
sd Standard deviation. 
CV Coefficient of variation. 
RE Relative error. 
n Number of replicates 
* Standard outside acceptance criteria, not included in the statistical calculations. 
Mean, sd, CV and RE were calculated using unrounded data. 
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APPENDIX 3 
 

(Bioanalytical parameters - continued) 
TABLE 4 

Inter-batch accuracy of calibration standards for ANS 9801-acid 
 

Batch Calibration standard concentration (ng/ml) 
number 0.500 1.00 2.00 5.00 10.0 20.0 50.0 100 

1 0.465 1.11 1.98 5.51 8.68 21.8 47.6 102 
2 0.536 0.972 2.56* 4.97 10.1 20.7 44.6 106 
3 0.800* 1.14 2.62* 5.30 8.63 19.5 46.5 106 
4 0.569 1.03 1.94 4.58 10.1 19.3 49.7 101 
5 0.592 0.971 1.86 4.88 9.96 19.3 49.4 102 
7 0.725* 1.14 2.15 4.44 9.79 18.4 49.3 103 
         

Mean 0.540 1.06 1.98 4.95 9.54 19.8 47.8 103 
sd 0.0553 0.0787 0.1247 0.410 0.697 1.21 2.03 1.99 
CV 10.2 7.43 6.29 8.28 7.31 6.12 4.25 1.93 
RE 8.07 5.93 -0.917 -1.08 -4.60 -0.796 -4.30 3.24 
n 4 6 4 6 6 6 6 6 

 
sd Standard deviation. 
CV Coefficient of variation. 
RE Relative error. 
n Number of replicates 
* Standard outside acceptance criteria, not included in the statistical calculations. 
Mean, sd, CV and RE were calculated using unrounded data. 
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APPENDIX 3 
(Bioanalytical parameters - continued) 

TABLE 5 
Summary of quality control data for ANS 9801 

 

Batch  QCLOW QCMED QCHIGH 
number ( 1.5 ng/ml ) ( 7 ng/ml ) ( 70 ng/ml ) 

1 1.49 1.59 7.20 6.94 75.9 70.6 
2 1.58 1.48 7.08 6.82 72.7 71.1 
3 1.52 1.35 6.96 7.02 74.9 74.7 
4 1.60 1.63 7.16 7.27 79.2 74.7 
5 1.59 1.42 7.04 6.46 68.9 68.4 
6 1.70 1.64 7.00 7.14 75.0 73.5 
7 1.77 1.40 6.43 6.67 70.3 67.8 
8 1.68 1.54 7.17 7.01 74.7 75.3 
9 1.56 1.49 6.80 7.15 75.0 74.8 
       

Mean 1.56 6.96 73.2 
sd 0.108 0.243 3.04 
CV 6.92 3.48 4.16 
RE 3.82 -0.553 4.56 

 

sd Standard deviation. 
CV Coefficient of variation. 
RE Relative error. 
Mean, sd, CV and RE were calculated using unrounded data. 
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APPENDIX 3 
(Bioanalytical parameters - continued) 

TABLE 6 
Summary of quality control data for ANS 9801-acid 

 
Batch  QCLOW QCMED QCHIGH 
number ( 1.5 ng/ml ) ( 7 ng/ml ) ( 70 ng/ml ) 

1 1.13 1.51 7.36 7.18 79.7 73.6 
2 1.25 1.46 6.76 6.69 68.9 68.3 
3 1.57 1.50 7.14 7.08 71.2 65.1 
4 1.55 1.53 8.62 7.67 75.1 74.1 
5 1.46 1.39 7.00 6.53 69.6 69.5 
7 1.46 1.40 6.96 7.41 70.5 68.2 
       

Mean 1.43 7.20 71.1 
sd 0.128 0.551 3.91 
CV 8.94 7.66 5.49 
RE -4.38 2.86 1.63 

 
sd Standard deviation. 
CV Coefficient of variation. 
RE Relative error. 
Mean, sd, CV and RE were calculated using unrounded data. 
Values in bold were outside the criteria of acceptance of ± 15% (± 20% at QC LOW) but were included in the 
statistical analysis. 
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APPENDIX 3 
(Bioanalytical parameters - continued) 

FIGURE 1 
Schematic representation of the sample extraction procedure 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Stabilised rabbit plasma (100 µl) 

Calibration samples 
Internal standard (50 µl) 
Analyte solution (50µl) 

Blank sample 

Add methanol 100 µl 

QC/Dilution Control 
samples 

Internal standard (50 µl) 
Methanol (50 µl) 

Vortex mix (ca. 5s) and centrifuge for 10 min at 3500 rpm 

Load onto ISOLUTE C18 100 mg/1 ml cartridges preconditioned 
with methanol (1.6 ml) and 0.5M HCL (1.6 ml) 

Wash with 0.5M HCL (0.8 ml) 

Elute with acetonitrile (0.8 ml) 

Evaporate to dryness under nitrogen at 40°C 

Reconstitute in mobile phase (100 µl) 

Vortex mix (ca.5s)  

Transfer supernatants to autoinjector vials , centrifuge vials for 10 
minutes at 3500 rpm and inject 5-25 µl onto LC-MS/MS  

Add 500 µl of 0.5M HCl 
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APPENDIX 3 
(Bioanalytical parameters - continued) 

FIGURE 2 
Representative Calibration Line for ANS 9801 

(Batch 4) 
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APPENDIX 3 
(Bioanalytical parameters - continued) 

FIGURE 3 
Representative Calibration Line for ANS 9801-acid 

(Batch 4) 
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APPENDIX 3 
(Bioanalytical parameters - continued) 

FIGURE 4 
Representative chromatograms 

Extracted Blank sample 
ANS 9801 

 
ANS 9801-acid 
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APPENDIX 3 
(Bioanalytical parameters - continued) 

FIGURE 4 
Representative chromatograms 

Extracted Blank sample- continued 
13C-ANS 9801 

 
13C-ANS 9801-acid 
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APPENDIX 3 
(Bioanalytical parameters - continued) 

FIGURE 5  
Representative chromatograms 
Calibration Standard 0 ng/ml 

ANS 9801 

 
ANS 9801-acid 
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APPENDIX 3 
(Bioanalytical parameters - continued) 

FIGURE 5 
Representative chromatograms 

Calibration Standard 0 ng/ml- continued 
13C-ANS 9801 

 
13C-ANS 9801-acid 
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APPENDIX 3 
(Bioanalytical parameters - continued) 

FIGURE 6 
Representative chromatograms 

Calibration Standard 0.5 ng/ml (LLOQ) 
ANS 9801 

 
ANS 9801-acid 
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APPENDIX 3 
(Bioanalytical parameters - continued) 

FIGURE 6 
Representative chromatograms 

Calibration Standard 0.5 ng/ml (LLOQ)- continued 
13C-ANS 9801 

 
13C-ANS 9801-acid 
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APPENDIX 3 
(Bioanalytical parameters – continued) 

FIGURE 7 
Representative chromatograms 
Calibration Standard 100 ng/ml 

ANS 9801 

 
ANS 9801-acid 
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APPENDIX 3 
(Bioanalytical parameters – continued) 

FIGURE 7 
Representative chromatograms 

Calibration Standard 100 ng/ml- continued 
13C-ANS 9801 

 
13C-ANS 9801-acid 
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APPENDIX 3 
(Bioanalytical parameters - continued) 

FIGURE 8 
Representative chromatograms 

Day 6, Group 3F, Rabbit 13, Predose 
ANS 9801 

 
ANS 9801-acid 
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APPENDIX 3 
(Bioanalytical parameters - continued) 

FIGURE 8 
Representative chromatograms 

Day 6, Group 3F, Rabbit 13, Predose 
13C-ANS 9801 

 
13C-ANS 9801-acid 
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APPENDIX 3 
(Bioanalytical parameters - continued) 

FIGURE 9 
Representative chromatograms 

Day 27, Group 3F, Rabbit 15, 1 hour post-dose 
ANS 9801 

 
ANS 9801-acid 
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APPENDIX 3 
(Bioanalytical parameters - continued) 

FIGURE 9 
Representative chromatograms 

Day 27, Group 3F, Rabbit 15, 1 hour post-dose 
13C-ANS 9801 

 
13C-ANS 9801-acid 
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APPENDIX 4 
Certificates of Analyses 

Certificate of analysis of ANS 9801 (Batch 00530) 
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APPENDIX 4 
(Certificates of Analyses – continued) 

Certificate of analysis of ANS 9801-acid (AOK-0007) 
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APPENDIX 4 
(Certificates of Analyses – continued) 

13C-ANS 9801 (Batch number LFE/13C-ANS/82) 
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APPENDIX 4 
(Certificates of Analyses – continued) 

(13C-ANS 9801 (Batch number LFE/13C-ANS/82) – continued) 
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APPENDIX 4 
(Certificates of Analyses – continued)  

(13C-ANS 9801 (Batch number LFE/13C-ANS/82) – continued) 
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APPENDIX 4 
(Certificates of Analyses – continued)  

13C-ANS 9801-acid (Batch number LFE/13C-ACID/83) 
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APPENDIX 4 
(Certificates of Analyses – continued)  

(13C-ANS 9801-acid (Batch number LFE/13C-ACID/83)- continued) 
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APPENDIX 4 
(Certificates of Analyses – continued)  

(13C-ANS 9801-acid (Batch number LFE/13C-ACID/83)- continued) 
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