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To provide information on hea lth haza rds likely to anse from a short-tenn exposure to 
Ammonium Niobium Oxalatc by thc inhalation route. 

2. SUMMARY 

An acute inhalation toxJCJty test was conducted with rats to determ ine the potential for 
Ammonium Niobium Oxalate to produce tox icity from a single exposure via the inhalation (nose­
only exposure) route. Under the conditions of this sh1cly, the acute inhalati on LC50 of the test 
substance is greater than 5. 1 O mg/L in boi h sexes. 

After establishing the desired generation procedures during the pre-test trials, ten healthy rats 
(5/sex) were exposed to thc tcst atmosphere for 4 hours. Chamber concentration anel particle size 
dislribulions o f the test substance were eletermined perioelica lly during the cxposure period. The 
animais were observed for morlality, signs of gross toxicity, anel behaviora l changes at least once 
elaily for 14 days fo llowing exposure or until elealh occurred. Boely weights were recorded prior to 
exposure (initial) anel aga in on Days I, 3, 7, anel 14 (terminal) or after eleath. Necropsies were 
perfonned on ali animais. 

The gravimetric chamber concentration was 5.1 O mg/L. The average mass median aerodynamic 
diameter was estimated to be 2.93 ~un baseei on graphic analys is o f thc particle size distribution as 
measured with a I ACFM Andersen Ambient Particle Sizing Sampler with an average geometric 
standard dev ialion of2.42. 

One male anel three females el ied wilhin seven days of exposure to the lesl almosphere. Prior to 
dealh, the animais were hypoactive anel exhibited abnonnal respiration and/or ano-genital 
staini ng. Following exposurc, ali surviving animais were hypoactive anel exhibited abnonnal 
respiration. In addition, severa( survivors exhibited ano-gen ital staining, ocu lar el ischarge, facial 
slaining, and/or nasal discharge. Although ali animais lost weight through Day 3, lhe animais 
gained body weight during Days 7 to 14. However, two of the survivors diel not surpass their 
inilial body weighls by the end of the 14-elay observation period. Gross necropsy of lhe decedents 
revealed discoloration of lhe lungs, distention of the stomach, disco loration of the liver and/or 
distention of lhe intestines. No gross abnormalities were noled fo r any of the surviving animais 
when necropsied at the conclusion o f the 14-day observation perioel. 

3. MATERIALS 

A. Test Substance 

The test substance, identifíed as Ammonium Niobium Oxalate, Batch #: AD/4663, was received 
on November 25, 201 3, anel was further identified with PSL Reference Numbcr 13 11 25-5R. The 
test substance was stored at room temperature. Prior to aerosolizal ion, the tcst substance was 
ground in a coffee mil l (Cuisi nart, Model #DCG-20N). Documentation of the methods of 
synthesis, fabr ication, or deri valion o f lhe test substance is retained by the sponsor. At the request 
of the sponsor, a reserve sample of lhe lest substance was retained for possiblc future qualitative 
analysis. 

The fo llowing infonnation related to the characterization of the multi-constih1ent test substance 
was provided by the sponsor: 
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Chemicalname: Reaction mass o f ammonium eliaqua[bis( oxalate )]oxoniobate( 1-) hyelrate anel 
ammonium hyelrogen oxalate oxalic aciel (I: I: I) elehyelrate 

Purity: i. 96% 

Composition: Ammonium oxobis(ethaneelioato) bisniobate(V) hyelrates- ca. 70% 
Ammonium hyelrogen ethanedioate ethaneelioic aciel elehyelrate - ca. 27% 
Free water- ca. 2.5% 
Organic anel inorganic impurities- ca. 0.5% 

Physical Description: White powder 

Stability: Test substance was expecteel to be stable for the cluration oftesting. 

Expiration Date: 25.03.2015 

B. Animais 

3.8.1 Number of Animais: I O 

3.8.2 Sex: 5 males anel 5 females . Females assigneel to test were nulliparous and non­
pregnant. 

3.8.3 Species/Strain: Rat/Sprague-Dawley elerived, albino. 

3.8.4 Age/bocly weight: Young adult (8 weeks)/males 242-267 grams anel females 170-199 
grams at experimental sta11. 

3.8.5 Source: Receiveel from Harlan Laboratories, lnc. on Februmy 19, 2014. 

4. METHODS 

A. Husbandry 

4.A.l Housing: The animais were singly housed in suspended stainless steel perforateel 
bottom caging which conform to the size recommendations in the most recent Guide 
for the C are and Use of LaborafOIJI Animais (Natl. Res. Council, 2011 ). Emichment 
(e.g., toy) was placed in each cage. Litter paper was placed beneath the cage anel was 
changed at least three times per week. 

4.A.2 Animal room temperature anel relative humidity ranges: 20-23°C anel 45-55%, 
respectively. 

4.A.3 Animal room air changes/hour: 12. Airflow measurements are evaluateel regularly 
anel the records are kept 011 file at Product Safei)' Labs. 

4.A.4 Photoperiod: 12-hour light/clark cycle 

4.A.5 Accl imatio11 periocl: 14 clays 

4.A.6 Foocl: Harla11 Teklad Global 16% Protei11 Rodent Diet® #20 16. The diet was 
available ad libitum, except cluring the exposure. 

4.A.7 Water: Filtered tap water was supplied ad libitum, except during exposure. 

4.A.8 Contami11a11ts: There werc 110 known contamina11ts reaso11ably expected to be found 
in the food or water at leveis which would have interfered with the results of this 
study. Analyses of the food anel water are conducteel regularly anel the recorels are 
kept on file at Product Safety Labs. 
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4.8.1 Cage: Each cage was ielentifieel with a cage carel inelicating at least lhe study number 
anel identification anel sex ofthe animal. 

4.8.2 Animal: A number was allocateel to each rat on receipt anel a stainless steel ear tag 
bearing this number was attacheel to lhe rat. This number, together with a sequential 
animalnumber assigneel to stuely 38154, constituteel unique ielentification. 

5. PROCEDURE 

A. Pre-Test Trials 

Prior to initiation of the full inhalation stuely, pre-test trials were conelucteel to establish 
generation procedures to achieve, to the extent possible, the desireel chamber concentration (5.0 
mg/L) anel elesired particle size distribution (mass median aerodynamic cliameter bctwcen I anel 4 
~1111). In these trials, the following aeljustments were maele in an attempt to achieve these 
objectives: 

Air Pressure: 
Compresseel Generator Airflow: 
Compresseel Mixing Airflow: 
Total Airtlow: 
Motor Set1ing: 
Helix Size: 
Dust Generating System: 
Packing Pressure: 
Material Preparation: 
Vacuum Pump: 
Concentration Sampling Time: 

varieel 
varied 
constant 
varied 
variecl 
varied 
varieel 
varieel 
variecl 
constant 
constant 

An initial attempt to aerosolize the grounel test substance using a Jet-Mill was ineffective utilizing 
'14, Y:z, anel :Ys" helices. An attempt using the Modifieel Wright Dust Feeder faileel elue to test 
substance not packing properly in the aerosolization cup using the lab press (Carver, Model C). 
Next, an attempt to liquefy the test substance for aerosolization also faileel. Additionally, attempts 
to so lubilize the test substance as a 25% anel 50% (w/w) elilution in distilleel water were also 
unsuccessful as a unifon11 mixture coulcl not be attaincel. 

The proceelures anel aerosolization equipment useel in the full test were baseei on lhe results of 
pre-test trial number 5. This provided a chamber concentration of 5.28 mg/L anel a mass meelian 
aeroelynamic eliameter of2.98 ~1111. The test substance useel in trialnumbers 1-5 (as well as the full 
test) was grounel prior to aerosolization. The material feecler was maintained with a limited 
amount of test substance to ensure that there was consistent supply of material into the jet mil I. 
During the trials, the exposure system anel the aerosolization equipment were electrically 
grouneled. 

B. lnhalation Procedures 

The exposure chamber, air supply anel equipment used to measure pat1icle size distribution, 
airtlow anel chamber concentration were the same as used during lhe appropriate pre-test tria I anel 
are elescribeel below. 
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5.8.1 Nose-only exposure chamber: A nose-only inhalation chamber with an internai 
volume of approximately 28 liters (Nose Only lnhalation Chamber, ADG 
Developments LTD) was used for exposure. Animais were individually housed in 
polycarbonate holding tubes which seal to the chamber with an "O" ring during 
exposure. The base unit terminates the chamber with a 0.5-inch cliameter tube for 
clischargecl air. During the exposure, the exposure system anel the aerosolization 
equipment were electrically grounded. 

5.8.2 A ir supply: Approximately 60.0 liters per minute (Lpm) of filtered generator a ir was 
supplied by an air compressor (Powerex Model: SES050822), measured with a Mass 
Flow Controller (Omega, Model #FMA-5541) to the clust generator. An aclclitional 
I 0.0 Lpm of filtered mixing a ir, from the same a ir compressor, measurecl with a 
Mass Flow Controller (Omega, Model # FMA-5527), was introcluced into the 
chamber to help uniformly clistribute the test atmosphere by creating a vottex at the 
chamber inlet. Chamber airtlow was monitored throughout the exposure period anel 
recorded periodically. Total airtlow was 70.0 Lpm. Baseei on the volume of the 
inhalation chamber, this airflow provided approximately 150 air changes per hour 
during the shtdy. The exposure was conducted uneler slightly negative pressure. 

5.8.3 Ambient conditions: The exposure chamber temperatme anel relative humidity range 
during exposure were 20°C anel 22-24%, respectively. The room temperature anel 
relative humiclity ranges cluring exposure were 20-21 °C anel 23-26%, respectively. A 
humiclifier was useel in the room eluring exposure. The measurements insicle the 
exposure chamber anel room conditions were measured with a Temperatme­
Humielity Monitor (Fisher Scientific, Moclel # 11-661 -18). Temperature anel relative 
humidity values were recorded every 15 minutes for the first hour of exposme 
approximately anel evety 15 or 30 minutes thereafter. 

5.8.4 Dust generation: The test substance was aerosolized using a Jet-Mill (Fluicl Energy 
Jet-Mill Serial #J2724E). The test substance was delivered from the hopper using a 
variable speed motor (Accurate Series I 00 Dty Material Feeder) in to the Jet-Mill. 
The material feeder was maintained with a limited amount o f test substance to ensure 
that there was consistent supply of material into the jet mill. Compressed 
generator/mixing air was supplied to the dust generator at 60/30 psi, respectively. 
The aerosolized dust was then fed directly into the chamber through the dust outlet 
assembly. 

5.8.5 Chamber concentration measurements: Gravimetric samples were withdrawn at 6 
intervals from the breathing zone of the animais. Samples were collected using 37 
mm glass fiber filtcrs (WhatmanTM GF/8) in a filter holder attached by Y-1 inch 
Tygon® htbing to a vacuum pump (GAST, Model # 1531-1 078-G557X). Fi I ter 
papers were weighed before and after collection to determine the mass collected. 
This value was divided by the total volume o f a ir sampled to determine the chamber 
concentration. The collections were carried out for I minute at airflows of 4.0 Lpm. 
Sample airflows were measured using a Mass Flow Controller (Aalborg, Model 
#GFC-17). 

5.8.6 Patticle size distribution: An eight-stage I ACFM Andersen Ambient Particle Sizing 
Sampler was used to assess the pat1icle size distribution of the test atmosphere. 
Samples were withdrawn fi·om the breathing zone of the animais at two intervals. 
The filter paper collection stages were weighed before and after sampling to 
determine the mass collected upon each stage. The mass median aerodynamic 
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diameter (MMAD) and geomeh·ic standard deviation (GSD) were detennined 
graphically using two-cycle logarithmic probit axes. 

5.8.7 Exposure period: The animais were exposed to the test atmosphere for 4 hours and 2 
minutes. The exposure perioel was extended beyond 4 hours to allow the chamber to 
reach equilibrium (T99). The times for 90 anel 99% equilibration of the chamber 
atmosphere were 0.92 anel 1.84 minutes, respectively. At the end of the exposure 
period, lhe generation was tenninated anel the chamber was operated for a further 15 
minutes with clean a ir. At the encl of this period the animais were removed from the 
exposure tube. Following remova( from the chamber anel prior to being returned to 
their cages, excess test substance was removed from the furo f each animal by rinsing 
with tap water anel clean paper towels. 

C. Selection of Animais 

On the day of anel prior to exposure, the rats were examined for health anel weighed. Ten healthy, 
naive rats (fíve males anel fíve females; not previously tested) were selected for test. 

D. Body Weights 

Individual body weights of the animais were recorded prior to test substance exposure (initial) 
anel again on Days I, 3, 7, anel 14 (terminal) o r after death. 

E. Cage-Side Observations 

Ali animais were observeel for mortality during the exposure period. The animais were examineel 
for signs of gross toxicity, anel behavioral changes upon remova! from the exposure tube and at 
least once daily thereafter for 14 elays or until death occurred. Observations includeel gross 
evaluation of sk in anel fur, eyes anel mucous membranes, respiratory, circulatory, autonomic anel 
central nervous systems, somatomotor activity anel behavior pattern. Particular attention was 
elirected to observation of tremors, convulsions, salivation, diarrhea, anel coma. 

F. Necropsy 

Surviving rats were euthanized via C02 inhalation on Day 14. Gross necropsies were performed 
on ali elecedents anel euthanizeel animais. Tissues anel organs of the thoracic anel abdominal 
cavities were examined. 

6. STATISTICAL ANAL YSIS 

Statistical analysis was limiteel to the calculation o f the mean anel stanelarel eleviation. 

7. STUDY CONDUCT 

This study was conducteel at Proeluct Safety Labs' (PSL) test facility at 2394 US Highway 130, 
Dayton, New Jersey 0881 O. The Study Director for this study was Daniel Merrill, BS, MBA. The 
primat')' scientist for this stuely was Mark Schooley, with contributions from Cynthia Boelnar, 
Matthew Notta, I3S, anel Maryann Zakrzewski. This study was conducted to comply with the 
Good Laboratory Practice (GLP) regulations as elefined in: 

• OECD Principies of GLP (as revised in 1997) publisheel in ENV/MC/CHEM (98)17, 
OECD, Paris, 1998 

anel baseei on the following testing guideline: 

• OECD Guidelines for the Testing ofChemicals, Test No. 403 
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The final report was audited for agreement with the raw data records anel for compliance with the 
protocol, Product Safety Labs Standard Operating Procedures anel appropriatc Goocl Laboratory 
Practice Standards. Dates of inspections anel auclits perfonned eluring the study and the dates of 
reporting of the inspection anel audit findings to the Study Director anel Facility Management are 
presenteei in the Quality Assurance Statement. 

9. AMENDMENT TO THE PROTOCOL 

The Recorels to be Maintainecl section o f lhe Protocol was changeel as inelicateel below: 

The original signed final report will be sent to the sponsor. A copy o f lhe signcd report, together 
with the original raw data, elocumentation, recorels anel lhe original protocol, associated 
amendments and/or eleviations if applicable, generated at PSL will be stored in the PSL archives. 
At the rcqucst of thc Sponsor, PSL will maintain these records for a periocl of at least fifteen 
years, unless otherwise requested . After this time, the sponsor of the stucly will be offered the 
opportunity to take possession of the recorcls or will be charged an archiving fee for continueel 
archiving by PSL. Any copies of the raw data, protocol anel final report, along with ali study 
corresponclence can be clestroyeel aner thi s time. 

10. DEVIATIONS FROM THE PROTOCOL 

None. 

11. FINAL REPORT AND RECORDS TO BE MAINTAINED 

lnfonnation on care of the test system, equipment maintenance anel calibration, stm·age, usage, 
anel clisposition of the test substance, anel ali other records that would demonstrate adherence to 
the protocol will be maintainecl . Facility records which are not specifíc to the subject study will 
be maintained by the testing facility anel archived according to PSL SOP. 

Thc original signed final repor! will be sent to thc sponsor. A copy o f the signed report, together 
with the original raw data, documentation, records anel the original protocol, associateel 
amendments and/or deviations i f applicable, generated at PSL will be storeel in the PSL Archives. 
At the request of the sponsor, PSL will maintain these records for a period of at least fifteen 
years, unless otherwise requested. After this time, lhe sponsor of the study will be offerecl the 
opportunity to take possession of the recorcls or will be charged an archiving fee for continued 
archiving by PSL. Any copies of the raw data, protocol anel final repmt, along with ali study 
correspondence can be dcstroyed after this time (see Section 9). 

12. RESULTS 

Details of ali pretest cxposure trials are describecl in Tables I through 3. A summary of test 
exposure infonnation is presenteei in Tables 4 through 7. Mortality, individual body weights, anel 
cage-siele anel necropsy observations are presenteei in Tables 8 through I O. 

The gravimetric anel nominal chamber concentrations were 5.1 O mg/L anel 37.76 mg/L, 
respectively. The average mass meclian aerodynamic eliameter was estimated to be 2.93 pm baseei 
on graphic analysis of the particle size elistribution as measureel with a I ACFM Anelersen 
Ambient Particle Sizing Sampler with an average geometric stanclarel eleviation of2.42. 
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One male anel three females elieel within seven days of exposure to the test atmosphere. Prior to 
eleath, the animais were hypoactive anel exhibited abnormal respiration and/or ano-genital 
staining. Following exposure, ali surviving animais were hypoactive anel exhibitcd abnormal 
respiration. In addition, severa( survivors exhibited ano-genital staining, ocular discharge, facial 
staining, aml/or nasal elischarge. Although ali animais lost weight through Day 3, the animais 
gaineel body weight eluring Days 7 to 14. However, two of the survivors did not surpass their 
initial body weights by the end o f the 14-day observation period. Gross necropsy o f the elecedents 
revealed discoloration of the lungs (reei), distention of the stomach, eliscoloration of the liver 
and/or elistention of the intestines. No gross abnonnalities were noteel for any of the surviving 
animais when necropsieel at the conclusion o f the 14-day observation period. 

13. CONCLUSION 

Thc reei discoloration of the lung correlateel with clinicai fíndings of irregular respiration, rales 
(moist), nasal elischarge, ocular elischarge and/or gasping observeel in ali of the decedents. These 
finelings are interpreted to be relateel with local irritative effects to the respiratory tract associateel 
with test substance aelministration anel to have contributeel to the mortality observed in this stuely. 

Uneler the conelitions of this stuely, the single exposure acute inhalation LCso of Ammonium 
Niobium Oxalate is greater than 5 .I O mg/L in both sexes. 
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I, the undersigned , declare that the methods, results anel data contained in this report faithfully reflect the 
procedures used anel raw data collected during the study. 

Daniel Merrill, BS, MBA 
Study Director 
Product Safety Labs 

Date 
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TABLE 1: PREPARATION AND GENERATION SYSTEM FOR PRE-TEST TRIALS 

I . Dust Generator: 

2. Air Supply: 

3. Dust Delivery Apparatus: 

4. Chamber: 

5. Compressecl Gcnerator A ir Measurements: 

6. Compressecl Mixing A ir Measurements: 

7. Gravimetric Airflow Measurements: 

8. Vacuum Pump: 

9. Helix size: 

Fluicl Energy Jet Mill Serial #: J2724E 

A ir Compressor (Powerex Moclel: SES050822) 

Accurate Series I 00 Dry Material Feecler 

28 liter (Nose-Only lnhalation Chamber, ADG 
Developments LTD) 

Mass Flow Controller (Omega, Moclel #FMA-5541) 

Mass Flow Controller (Omega, Moclel #FMA-5527) 

Mass Flow Controller (Aalborg, Moclel #GFC-17) 

GAST (Moclel # 1531- 1 07B-G557X) 

1/2 inch 
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TABLE 2: PRE-TEST EXPOSURE TRIALS 

Trial 
Gcnerator/ Com pressed Com prcsscd Total Air 

No. 1 Mixing Air Generator Air Mixing Ai r Volume Motor Sctting 
Pressurc (psi) (Lpm) (Lpm) (Lpm) 

I 50130 50.0 10.0 60.0 4.0 

2 50130 50.0 10.0 60.0 7.0 

3 50130 50.0 10.0 60.0 5.0 

4 50/30 50.0 10.0 60.0 5.2 

5 60/30 60.0 10.0 70.0 5.4 

1Trials uscd test substance ground in a coffee mil!. 
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Cha mber 
Particlc S izc 

Co ne. 
Samplcd 

(mg/L) 

2.88 No 

13.08 No 

4.00 No 

4.50 No 
5.28 Yes 
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TABLE 3: SUMMARY OF PRE-TEST EXPOSURE TRIAL1 

Chamber Mass Mcdian 
Trial No. Conccn tra tion Aerodynamic Diameter2 

(!!!g!!J ünn) 

5 5.28 2.98 

1Scc Tables I and 2 for details o f generation system applicable to the trial. 
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2This figure is an cstimation based on graphic analysis o f the particle size distribution as measurcd with a I ACFM 
Andcrscn Ambient Sizing Sampler. 
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TABLE 4: GRA VIMETRIC CHAMBER CONCENTRA TIONS 

Sample 
Time of Mass Airflow Collcction Time 

Chamber 
Samplc Collcctcd Sampled Conccntration 

Number 
(hour) (mg) (Lpm) 

(min) 
(mg/L) 

I 0.5 22.2 4 I 5.55 

2 I 17.4 4 I 4.35 

3 2 20.6 4 I 5.15 

4 2.5 2 1.1 4 I 5.28 

5 3.5 20.6 4 I 5.15 

6 3.75 20.5 4 I 5.13 

Average ± Standard Deviatiou 5.10 ± 0.40 
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TABLE 5: NOMINAL CHAMBER CONCENTRA TION 

Total Tcst Substancc Average Total Airflow Total Time o f Exposm·e 
Used (g) (Lpm) 

639.6 70.0 

1 Nominal Concentration = Total Test Substance Uscd (mg) 
Average AirOow x Total Time 

(min) 

242 

Nominal Conccntration1 

(mg/L) 

37.76 
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TABLE 6: PARTICLE SIZE DISTRIBUTION 

Stngc 
E ffective Cutoff % o f T otal Particles 

Cumulntive (% ) 1 

Diameter (~ Cnptured (by weight) 

Samp le 1 

o 9.0 6.1 93.9 

1 5.8 10.8 83. 1 

2 4.7 8.1 75.0 

3 3.3 20.4 54.6 

4 2.1 24.4 30.2 

5 1.1 2 1.1 9 .1 

6 0.7 5.5 3.6 

7 0.4 2.0 1.7 

F 0.0 1.7 0.0 

Samplc 2 

o 9.0 9.4 90.6 

1 5.8 12.4 78 .2 

2 4.7 11 .4 66 .7 

3 3.3 20.6 46 .2 

4 2 .1 15.4 30.8 

5 1.1 18.6 12 .2 

6 0.7 7.2 5.0 

7 0.4 2.7 2 .2 

F 0.0 2 .2 0.0 

1Percent o f pmiicles smaller than corresponding effective cutoff dia meter. 



Product Safety Labs Page 20 of26 
Study Number 38154 

TABLE 7: SUMMARYOF PARTICLE SIZE DISTRIBUTION 

Mass Median 
Sample Time of Sample Collection Time Aerodynmnic Gcomctric Standard 

No. (hours) (minutcs) Diameter1 Deviation 
üun) 

I 1.5 I 2 .80 2 .32 

2 3 I 3.06 2 .51 

Average 2.93 2.42 

1This figurei s an est imation based on graphic analysis ofthe particle size distribution as measured with a I ACFM 
Anderscn Ambient Sizing Sampler. 



Product Safety Labs Page 2 1 of26 
Study Number 38154 

TABLE 8: INDIVIDUAL BODYWEIGHTS ANO MORTALITY (5.10 mg/L) 

Dody Weight (g) Mortnlity 

A nimnl No. Sex Weight 
lnitinl Dny 1 Dny3 Day 7 Day 14 Dny 

(g) 

330 1 M 253 215 215 237 279 E -
3302 M 267 229 201 216 236 E -

3303 M 242 21 1 201 223 238 E -

3304 M 248 211 192 - - 7 178 

3305 M 265 230 240 269 298 E -
3306 r 193 169 155 168 197 E -
3307 F 199 172 158 - - 5 139 

3308 F 179 157 - - - 2 149 

3309 F 196 171 171 - - 6 169 

33 10 F 170 163 167 173 183 E -

E- Euthanized via C02 inhalation after weighing on Day 14 
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TABLE 9: INDIVIDUAL CAGE-SIDE OBSERVATIONS (5.1 O mg/L) 

Animal 
Number 

MALES 

3301 

3302 

3303 

3304 

3305 

1 CR - remova! from the exposure tube 

Findings 

Rales (moist) 
Hypoactivity 
lrreguhu respiration 
Gasping 
Ano-genital staining 
Ocular discharge (black, left eye) 
Active and healthy 

Rales (moist) 
Hypoactivity 
irregular respiration 
Gasping 
Nasal discharge (red) 
Facial staining (black) 
Active and healthy 

Rales (moist) 
Irregular respiration 
Hypoactivity 
Active anel healthy 

Rales (moist), irregular respiration 
Hypoactivity 
Ano-genital staining 
Dead 

Hypoactivity 
Irregular respiration 
Active and healthy 

Day of 
Occurrence 

CR1- l 
CR-2 
CR-3, 5-11 
0(2 hrs)- 1 
2 
3-8 
12-14 

CR-3 
CR-4 
CR- 13 
0(2 hrs)- 1, 8-11 
1-2 
3-5 
14 

CR-I 
CR-4 
O( I hr)-1 
5-14 

CR-6 
O( I hr)-6 
1-3 
7 

CR-0(2 hrs) 
CR-2 
3- 14 



Product Safety Labs Page 23 or26 
Study Number 38 154 

TABLE 9 (cont): INDIVIDUAL CAGE-SIDE OBSERVATIONS (5.10 mg/L) 

Animal 
Number 

FEMALES 

3306 

3307 

3308 

3309 

33 10 

Finelings 

ltTegular respiration 
Hypoactivity 
Rales (moist) 
Ano-genital staining 
Active anel healthy 

Irregular respiration 
Hypoactivity 
Rales (moist) 
Ano-genital staining 
Deael 

Irregular respiration, hypoactivity 
Rales (moist) 
Deael 

Hypoactivity 
Irregular resp iration 
Rales (moist) 
Ano-genital staining 
Active anel healthy 
Deael 

Hypoactivity 
Irregular respiration 
Active anel healthy 

Day of 
Occurrence 

CR-6 
O( I hr)-3 
1-4 
2-8 
9-14 

CR-4 
O( I hr)-2 
1-4 
2 
5 

CR- I 
I 
2 

CR-1, 6(am) 
CR-3, 5-6(am) 
l 
1-2 
4 
6(pm) 

CR-0(2 hrs) 
CR-2 
3-14 
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TABLE 10: INDIVIDUAL NECROPSY OBSERVATIONS (5.1 O mg/L) 

Animal 
Number 

MALES 

3301-3303, 3305 

3304 

FEMALES 

3306,3310 

3307 

3308 

3309 

Ali tissues anel organs 

Lungs 
Intestines 

Ali tissues anel organs 

Lungs 
Stomach , intestines 

Lungs 
Li ver 
Stomach, intestines 

Lungs 
Li ver 

Finelings 

No gross abnonnalities 

Extremely reei 
Slightly distended 

No gross abnonnali ties 

Slightly red 
Sli ghtly distended 

Extremely reei 
Mottled 
Slightly elisteneled 

Slightly red 
Mottled 
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APPENDIX A: SUBSTANCE IDENTITY INFORMATION 

1. Substance identitv of ANO (CBMMl 
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The substance ANO (Ammonium Niobium Oxalate, Sponsor CBMM) was examined. 
The following data according substance identity have to be indicated on "test item" in 
lhe study reports. 

Test item: 

Batch I Lot number: 
Chemical narne: 

Type of substance: 

ANO (common name) 

AD/4663 
Reactlon mass of ammonium 
dlaqua[bis(oxalate)Joxonlohate(1-) hydrate and 
arnmonium hydrogen oxalate oxalic acid (1 :1:1) 
dehydrate 

Multi-constituenl substance 

Purity: ;,: 96% 
Molecular weight range: 339.012- 446.261 
The reported molecular weight (MW) is indicaled for lhe reaction mass, of which the 
constiluent 1 contains crystal water x ranged from O to 8 (NH4(NbO(C204)2•2H20] 
•xH20). Also lhe MW of 339.012 refers to lhe conslituent 1 (x=O) and 466.261 to lhe 
consliluenl 2. 

Struclural formula : 

Main consliluents: 

~~:~~~uhd . 
~::/mA ,;r---Jl"=-'------, 
0 •9-t.2' 
P· I!O.)' 
Y• 9l.l' 

Ca. 70% (68-74% (w/w)) constituent 1: (NH4[NbO(C204)2•2H20]•xH20); x=0-8 

1&.09.2013 
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"0 """"'·"·· 
1\...:. ::ut·· , 

l<noell . 
....... 

lmpurilies: 

Ca. 2.5% (1-3% (w/w)) free water 

Ca.0.5% (0.1-1% (w/w)) organic and inorganic impurities (Na, K, Cl and S04, as well as 
possible srnall quantity o f reaction residue of oxalate and ammonium) 

Constituent 1 (NH4(NbO(C204)2•2H20]•xH20); x=0-8 

IUPAC name: Amrnonium oxobis(ethanedioato) bisniobale(V) hydrates 
Molecular formula: C4H8NNb011 .xH20, x= O- 8 

Molecular weight range: 339.012 • 483.134 (MW range is calculated for crystal water 
range x= 0-8) 

Constituenl 2 (NH4(C2H04) • (C2H204) ·· 2H20) 
IUPAC narne: Ammonium hydrogen ethanedioate ethanedioic acid dehydrale 
Molecular formula: C8H9N2016.4H20 
Molecular weight: 466.261 

Appearance: white powder 

18.09.2013 


