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0 Related Information 

0.1 Templates 

0.2 Categories 

0.3 Mixtures 

1 General Information 

1.1 Identification 

Substance identification 

	Chemical name 
	Calcium hydrogenorthophosphate 

	[IP] OECD: HPVC 

	Legal entity 
	National Institute of Environmental Research / Incheon / Korea, Republic Of 

	[IP] OECD: HPVC 


Role in the supply chain 

	[IP] OECD: HPVC 

	Role: 
	( ) Manufacturer ( ) Importer ( ) Only representative ( ) Downstream user 


Reference substance 

	Reference substance 
	Calcium hydrogenorthophosphate / Calcium dihydrogen phosphate / Calcium hydrogen phosphate / 7757-93-9 

	  
	EC number 

EC name 

  

  

CAS number 

CAS name 

7757-93-9 

Calcium hydrogen phosphate 

IUPAC name 

Calcium dihydrogen phosphate 




Type of substance 

	Composition 
	mono constituent substance 

	Origin 
	inorganic 


Contact person 

	Person flags 
	[IP] OECD: HPVC 

	Organisation 
	NIER (National Institute of Environmental Research) 

	Department 
	Risk Assessment Division 

	Title 
	Research Manager 

	First name 
	Hyun-Mi 

	Last name 
	KIM 

	Phone 
	+82-(0)32-560-7169 

	Mobile 
	+82-(0)10-2644-8683 

	Fax 
	+82-(0)32-568-2037 

	E-mail 
	hmikim@korea.kr 

	Address 
	Room No. 212, Risk Assessment Division 

	Address 
	Environmental Research Complex, Kyungseo-dong, Seo-Gu, Incheon 

	Postal code 
	404-708 

	Town 
	Incheon 

	Region / State 
	Kyungseo-dong, Seo-Gu 

	Country 
	Korea, Republic Of 


1.2 Composition 

Substance composition 

	Name 

	Calcium hydrogenorthophosphate 


	Degree of purity 


	[IP] OECD: HPVC 


	  

	>= 98— <= 105 % (w/w) 



	


1.3 Identifiers 

1.4 Analytical information 

1.5 Joint submission 

1.6 Sponsors 

Sponsors 

	[IP] OECD: HPVC 


	Name 

	NIER (National Institute of Environmental Research) 


	Type 

	member state 


	Contact information 


	Address 

	Room No. 212, Risk Assessment Division 


	Address 

	Environmental Research Complex, Kyungseo-dong, Seo-Gu, Incheon 


	Postal code 

	404-708 


	Town 

	Incheon 


	Region / State 

	Kyungseo-dong, Seo-Gu 


	Country 

	  


	Phone 

	+82-(0)32-560-7169 


	Fax 

	+82-(0)32-568-2037 


	E-mail 

	hmikim@korea.kr 


	Web site 

	http://www.nier.go.kr 


	Contact persons 


	Organisation 

NIER (National Institute of Environmental Research) 

Department 

Risk Assessment Division 

Title 

Research Manager 

First name 

Hyun-Mi 

Last name 

KIM 

Phone 

+82-(0)32-560-7169 

Mobile 

+82-(0)10-2644-8683 

Fax 

+82-(0)32-568-2037 

E-mail 

hmikim@korea.kr 

Address 

Room No. 212, Risk Assessment Division 

Address 

Environmental Research Complex, Kyungseo-dong, Seo-Gu, Incheon 

Postal code 

404-708 

Town 

Incheon 

Region / State 

Kyungseo-dong, Seo-Gu 

Country 

Korea, Republic Of 



	


2 Classification and Labelling 

2.1 GHS 

2.2 DSD - DPD 

3 Manufacture, use and exposure 

3.1 Technological process 

Technological process 

	[IP] OECD: HPVC 



In the Republic of Korea, calcium hydrogenorthophosphate is handled in a closed system. It is mainly used as disinfectant in toothpaste products in the sponsor country.

The whole use processes are below; detail reaction process is not available.


	(Reference: National Institute of Environmental Research (NIER), Survey on circulation volume and use pattern of calcium hydrogenorthophosphate, Republic of Korea.) 

	

	


3.2 Estimated quantities 

Estimated quantities 

	[IP] OECD: HPVC 

	  

	  

	  

	  

	  

	  

	  

	  


	  

	  

	Tonnage 

	20292 

	  

	  

	  

	  

	  

	  



	


	[IP] OECD: HPVC 

	  

	  

	  

	  

	  

	  

	  

	  



In European Nordic countries (Norway, Denmark, Sweden, and Finland) estimated use volumes of this chemical were approx. 360, 400, 6500, and 3600 tonnes in 2006, 2007, 2008, and 2009, respectively. 

	Reference : SPIN (Substances in Preparations in Nordic Countries), 2011. Phosphoric acid, calcium salt (1:1) , available online at http://195.215.251.229/DotNetNuke/ 

	Tonnage 

	6500 

	  

	  

	  

	  

	

	


3.3 Sites 

3.4 Form in the supply chain 

3.5 Identified uses and exposure scenarios 

Overall use and exposure 

Uses and exposure 

	Main use category 


	(X) Industrial use 


	( ) Professional use 


	(X) Consumer use 


	Specification for industrial and professional use 


	(X) Used in closed system 


	( ) Use resulting in inclusion into or onto matrix 


	( ) Non-dispersive use 


	( ) Dispersive use 


	Significant routes of exposure 


	Human exposure 


	(X) Oral 


	( ) Dermal 


	( ) By inhalation 


	Environmental exposure 


	( ) Water 


	(X) Air 


	( ) Solid waste 


	( ) Soil 


	Pattern of exposure 


	( ) Accidental / infrequent 


	( ) Occasional 


	( ) Continuous / frequent 


	Identified uses and exposure scenarios 


	Identified use 


	Brief description 

cleaning/washing agents and disinfectants; pharmaceuticals; pigment, paint, ink/additives; food/foodstuff additives; control of acidity in powdered drink mixes, ingredient in effervescent tablets etc 


	Exposure scenario 



	


3.6 Uses advised against 

3.7 Waste from production and use 

3.8 Exposure estimates 

Exposure estimates 

	[IP] OECD: HPVC 


Exposure related to use 


In the Republic of Korea, calcium hydrogenorthophosphate is handled in a closed system. A sampling dust collector is used for engineering controls and wastewater of each process is well controlled by physical and chemical treatment. Administration controls are regulated under industrial safety and health and safe work practices of each facility. Inhalation exposure is managed with local ventilation systems and personal protective equipment such as dust masks, gloves and goggles. Occupational exposure is considered to be negligible in the sponsor country. 

Reference : 

	- NIER(National Institute of Environmental Research), Survey on circulation volume and use pattern of calcium hydrogenorthophosphate, Republic of Korea 
	


Calcium hydrogenorthophosphate is mainly used as disinfectant in toothpaste products in the sponsor country. It is also used for control of acidity in powdered drink mixes and as a leavening agent in bread, cake mixes, and self-rising flour. The general public may be exposed to small quantities of calcium hydrogenorthophosphate by the consumption of food and some food/foodstuff additives.

Reference : 

- NIER(National Institute of Environmental Research), Survey on circulation volume and use pattern of calcium hydrogenorthophosphate, Republic of Korea

- KFDA (Korea Food & Drug Administration), 2011, calcium phosphate, dibasic, available online at http://www.kfda.go.kr/fa/index.do?nMenuCode=2

	- HSDB (Hazardous Substances Data Bank), 2011, calcium hydrogen phosphate. US National Library of Medicine, available online at http://toxnet.nlm.nih.gov 
	


4 Physical and chemical properties 

4.1 Appearance/physical state/colour 

Appearance/physical state/colour-1(Lide, 2004) [2] 

	UUID 
	  
	IUC5-567fb8ba-7bbe-476e-a188-28c00998acd9 

	Dossier UUID 
	  
	0 

	Author 
	  
	nier4 / National Institute of Environmental Research / Incheon / Korea, Republic Of 

	Date 
	  
	2011-09-27 10:54:51 KST 

	Remarks 
	  
	  


Administrative Data 

	[IP] OECD: HPVC 
	  
	  

	Purpose flag 
	key study ( ) robust study summary ( ) used for classification ( ) used for MSDS 

	  
	  
	  
	  

	Reliablility 
	2 (reliable with restrictions) 

	Rationale for reliability 
	(2g) Data from handbook or collection of data 


Data source 

Reference 

	Reference type 
	review article or handbook 

	Author 
	Lide DR 
	Year 
	2004 

	Title 
	CRC HANDBOOK of CHEMISTRY and PHYSICS on CD-ROM, Version 2004 

	Bibliographic source 
	ISBN 0-8493-2108-5 

	Testing laboratory 
	  
	Report no. 
	  

	Owner company 
	CRC PRESS 

	Company study no. 
	  
	Report date 
	  


Data access 

	data published 


Materials and methods 

Test materials 

Test material equivalent to submission substance identity 

	yes 


Test material identity 

	Identifier 
	CAS number 

	Identity 
	7757-93-9 


	Identifier 
	EC number 

	Identity 
	231-826-1 


	Identifier 
	EC name 

	Identity 
	Calcium hydrogenorthophosphate 


	Identifier 
	IUPAC name 

	Identity 
	Calcium dihydrogen phosphate 


Results and discussion 

Physical state at 20ºC and 1013 hPa 

	solid 


Form 

	crystalline 


	other: Triclinic crystals 


Colour 

	White 


Substance type 

	inorganic 


Appearance/physical state/colour-2 (Lewis, 2002) [2] 

	UUID 
	  
	IUC5-c97141ef-2544-4689-846e-fb98d9e83327 

	Dossier UUID 
	  
	0 

	Author 
	  
	nier4 / National Institute of Environmental Research / Incheon / Korea, Republic Of 

	Date 
	  
	2011-09-27 10:55:13 KST 

	Remarks 
	  
	  


Administrative Data 

	[IP] OECD: HPVC 
	  
	  

	Purpose flag 
	supporting study ( ) robust study summary ( ) used for classification ( ) used for MSDS 

	Study result type 
	other: 
	  
	  

	Reliablility 
	2 (reliable with restrictions) 

	Rationale for reliability 
	(2g) Data from handbook or collection of data 


Data source 

Reference 

	Reference type 
	review article or handbook 

	Author 
	Lewis RJ 
	Year 
	2002 

	Title 
	Hawley's Condensed Chemical Dictionary, 14th ed. 

	Bibliographic source 
	ISBN 0-471-05532-8 

	Testing laboratory 
	  
	Report no. 
	  

	Owner company 
	John Wiley & Sons, Inc., New York 

	Company study no. 
	  
	Report date 
	  


Data access 

	data published 


Materials and methods 

Test materials 

Test material equivalent to submission substance identity 

	yes 


Test material identity 

	Identifier 
	CAS number 

	Identity 
	7757-93-9 


	Identifier 
	EC number 

	Identity 
	231-826-1 


	Identifier 
	EC name 

	Identity 
	Calcium hydrogenorthophosphate 


	Identifier 
	IUPAC name 

	Identity 
	Calcium dihydrogen phosphate 


Results and discussion 

Physical state at 20ºC and 1013 hPa 

	solid 


Form 

	crystalline 


Colour 

	White 


Odour 

	odourless 


Substance type 

	inorganic 


Overall remarks, attachments 

Overall remarks 

4.2 Melting point/freezing point 

Melting point-1 (ECHA, 2011) [1] 

	UUID 
	  
	IUC5-6e2d80f0-ca31-47d8-af16-ed75fa717716 

	Dossier UUID 
	  
	0 

	Author 
	  
	nier4 / National Institute of Environmental Research / Incheon / Korea, Republic Of 

	Date 
	  
	2011-11-17 15:59:54 KST 

	Remarks 
	  
	  


	  
	  


Administrative Data 

	[IP] OECD: HPVC 
	  
	  

	Purpose flag 
	key study ( ) robust study summary ( ) used for classification ( ) used for MSDS 

	Study result type 
	experimental result 
	Study period 
	2009.09.30-2009.11.12 

	Reliablility 
	1 (reliable without restriction) 

	Rationale for reliability 
	(1a) GLP guideline study 


Data source 

Reference 

	Reference type 
	study report 

	Author 
	ECHA (European Chemical Agency) 
	Year 
	2011 

	Title 
	ECHA Chem, Registed substance-Calcium hydrogen orthophosphate 

	Bibliographic source 
	http://apps.echa.europa.eu/registered/data/dossiers/DISS-9ebe4c38-39c4-33aa-e044-00144f67d031/DISS-9ebe4c38-39c4-33aa-e044-00144f67d031_DISS-9ebe4c38-39c4-33aa-e044-00144f67d031.html 

	Testing laboratory 
	  
	Report no. 
	  

	Owner company 
	  

	Company study no. 
	  
	Report date 
	  


Data access 

	data published 


Materials and methods 

Test guideline 

	Qualifier 
	according to 

	Guideline 
	EU Method A.1 (Melting / Freezing Temperature) 

	Deviations 
	no 


Type of method 

	other: Differential scanning calorimetry (DSC) using the procedure specified in ASTM E537-86 


GLP compliance 

	yes (incl. certificate) 


Test materials 

Test material equivalent to submission substance identity 

	yes 


Test material identity 

	Identifier 
	CAS number 

	Identity 
	7757-93-9 


	Identifier 
	EC number 

	Identity 
	231-826-1 


	Identifier 
	EC name 

	Identity 
	Calcium hydrogenorthophosphate 


	Identifier 
	IUPAC name 

	Identity 
	Calcium dihydrogen phosphate 


Details on test material 

Description : white powder

Batch number : A82133A

Purity : 98 - 102%

	Storage conditions: room temperature, in the dark 


Results and discussions 

Melting / freezing point 

	Melt./Freez. pt. 
	> 723 K 

	Atm. pressure 
	  

	Decomposition 
	  

	Decomp. temp. 
	  

	Sublimation 
	  

	Subl. temp. 
	  

	Remarks 
	  


	Melt./Freez. pt. 
	> 450 °C 

	Atm. pressure 
	  

	Decomposition 
	  

	Decomp. temp. 
	  

	Sublimation 
	  

	Subl. temp. 
	  

	Remarks 
	  


Remarks on results including tables and figures 

	Thermograms and thermographic data for Determinations 1 and 2 are shown in the following tables respectively. 
Thermographic Data-Determination 1
Thermal Event
Interpretation
Temperature
oC
K
Onset of endotherm
Loss of volatiles
~320
~593
Thermographic Data-Determination 2
Thermal Event
Interpretation
Temperature
oC
K
Onset of endotherm
Loss of volatiles
~320
~593
Overall result (based on Determinations 1 and 2): 
Melting temperature greater than 450 oC (723 K). The test material underwent loss of volatile components from approximately 593 K. 
Please see Attachment "Thermogram-Determination's" for Thermogram-Determination's. 



Overall remarks, attachments 

Overall remarks 

	


Applicant's summary and conclusion 

Conclusions 

	The test material was determined to have a melting temperature greater than 450 degree C (723 K). The test material was identified as undergoing loss of volatiles, most likely water, due to dehydration of the test material, from approximately 593 K. However, this thermal event was not associated with a phase transition (i.e. melting) of the test material. 


Melting point-2 (Lide, 2004) [2] 

	UUID 
	  
	IUC5-e06649d4-d3c9-4772-a0a5-0e3d71f0ccbb 

	Dossier UUID 
	  
	0 

	Author 
	  
	nier4 / National Institute of Environmental Research / Incheon / Korea, Republic Of 

	Date 
	  
	2011-09-27 10:55:57 KST 

	Remarks 
	  
	  


Administrative Data 

	[IP] OECD: HPVC 
	  
	  

	Purpose flag 
	supporting study ( ) robust study summary ( ) used for classification ( ) used for MSDS 

	Study result type 
	other: 
	  
	  

	Reliablility 
	2 (reliable with restrictions) 

	Rationale for reliability 
	(2g) Data from handbook or collection of data 


Data source 

Reference 

	Reference type 
	review article or handbook 

	Author 
	Lide DR 
	Year 
	2004 

	Title 
	CRC HANDBOOK of CHEMISTRY and PHYSICS on CD-ROM, Version 2004 

	Bibliographic source 
	ISBN 0-8493-2108-5 

	Testing laboratory 
	  
	Report no. 
	  

	Owner company 
	CRC PRESS 

	Company study no. 
	  
	Report date 
	  


Data access 

	data published 


Materials and methods 

Test materials 

Test material equivalent to submission substance identity 

	yes 


Test material identity 

	Identifier 
	CAS number 

	Identity 
	7757-93-9 


	Identifier 
	EC number 

	Identity 
	231-826-1 


	Identifier 
	EC name 

	Identity 
	Calcium hydrogenorthophosphate 


	Identifier 
	IUPAC name 

	Identity 
	Calcium dihydrogen phosphate 


Results and discussions 

Melting / freezing point 

	Melt./Freez. pt. 
	  

	Atm. pressure 
	  

	Decomposition 
	yes 

	Decomp. temp. 
	  

	Sublimation 
	  

	Subl. temp. 
	  

	Remarks 
	  


Melting point-3 (The University of Akron, 2010) [2] 

	UUID 
	  
	IUC5-32f1064f-9380-43b8-bde0-895dc678c6d1 

	Dossier UUID 
	  
	0 

	Author 
	  
	nier4 / National Institute of Environmental Research / Incheon / Korea, Republic Of 

	Date 
	  
	2011-09-27 10:56:17 KST 

	Remarks 
	  
	  


Administrative Data 

	[IP] OECD: HPVC 
	  
	  

	Purpose flag 
	supporting study ( ) robust study summary ( ) used for classification ( ) used for MSDS 

	Study result type 
	other: 
	  
	  

	Reliablility 
	2 (reliable with restrictions) 

	Rationale for reliability 
	(2g) Data from handbook or collection of data 


Data source 

Reference 

	Reference type 
	other: Database 

	Author 
	The University of Akron 
	Year 
	2010 

	Title 
	The Chemical Database 

	Bibliographic source 
	http://ull.chemistry.uakron.edu/erd/Chemicals/10000/9671.html 

	Testing laboratory 
	  
	Report no. 
	  

	Owner company 
	The Department of Chemistry at The University of Akron 

	Company study no. 
	  
	Report date 
	  


Data access 

	data published 


Materials and methods 

Test materials 

Test material equivalent to submission substance identity 

	yes 


Test material identity 

	Identifier 
	CAS number 

	Identity 
	7757-93-9 


	Identifier 
	EC number 

	Identity 
	231-826-1 


	Identifier 
	EC name 

	Identity 
	Calcium hydrogenorthophosphate 


	Identifier 
	IUPAC name 

	Identity 
	Calcium dihydrogen phosphate 


Results and discussions 

Melting / freezing point 

	Melt./Freez. pt. 
	370 °C 

	Atm. pressure 
	  

	Decomposition 
	yes 

	Decomp. temp. 
	230 °C 

	Sublimation 
	  

	Subl. temp. 
	  

	Remarks 
	  


4.3 Boiling point 

Boiling point 

	UUID 
	  
	IUC5-0199ccfb-85f3-4833-99c6-11d5d4235ffd 

	Dossier UUID 
	  
	0 

	Author 
	  
	nier4 / National Institute of Environmental Research / Incheon / Korea, Republic Of 

	Date 
	  
	2011-06-13 13:18:23 KST 

	Remarks 
	  
	  


	  
	  


Administrative Data 

	[IP] OECD: HPVC 


Short description of key information 

	There is no information available. 


4.4 Density 

Density-1 (Lide, 2004) [2] 

	UUID 
	  
	IUC5-31afbb20-bd05-4d04-9887-0989e6adcda9 

	Dossier UUID 
	  
	0 

	Author 
	  
	nier4 / National Institute of Environmental Research / Incheon / Korea, Republic Of 

	Date 
	  
	2011-09-27 10:56:29 KST 

	Remarks 
	  
	  


	  
	  


Administrative Data 

	[IP] OECD: HPVC 
	  
	  

	Purpose flag 
	key study ( ) robust study summary ( ) used for classification ( ) used for MSDS 

	Study result type 
	other: 
	  
	  

	Reliablility 
	2 (reliable with restrictions) 

	Rationale for reliability 
	(2g) Data from handbook or collection of data 


Data source 

Reference 

	Reference type 
	review article or handbook 

	Author 
	Lide DR 
	Year 
	2004 

	Title 
	CRC HANDBOOK of CHEMISTRY and PHYSICS on CD-ROM, Version 2004 

	Bibliographic source 
	ISBN 0-8493-2108-5 

	Testing laboratory 
	  
	Report no. 
	  

	Owner company 
	CRC PRESS 

	Company study no. 
	  
	Report date 
	  


Data access 

	data published 


Materials and methods 

Test materials 

Test material equivalent to submission substance identity 

	yes 


Test material identity 

	Identifier 
	CAS number 

	Identity 
	7757-93-9 


	Identifier 
	EC number 

	Identity 
	231-826-1 


	Identifier 
	EC name 

	Identity 
	Calcium hydrogenorthophosphate 


	Identifier 
	IUPAC name 

	Identity 
	Calcium dihydrogen phosphate 


Results and discussion 

Density 

	Type 
	density 

	Density 
	2.92 g/cm³ 

	Temp. 
	  


4.6 Vapour pressure 

Vapour pressure 

	UUID 
	  
	IUC5-8ded88af-24dd-4f21-a0fb-87de4b15b1a5 

	Dossier UUID 
	  
	0 

	Author 
	  
	nier4 / National Institute of Environmental Research / Incheon / Korea, Republic Of 

	Date 
	  
	2011-06-13 13:19:27 KST 

	Remarks 
	  
	  


	  
	  


Administrative Data 

	[IP] OECD: HPVC 


Short description of key information 

	There is no information available. 


4.7 Partition coefficient 

Partition coefficient 

	UUID 
	  
	IUC5-b425b569-d8ad-489b-be36-6576160a9e57 

	Dossier UUID 
	  
	0 

	Author 
	  
	nier4 / National Institute of Environmental Research / Incheon / Korea, Republic Of 

	Date 
	  
	2011-06-13 13:21:26 KST 

	Remarks 
	  
	  


	  
	  


Administrative Data 

	[IP] OECD: HPVC 


Short description of key information 

	There is no information available. 


4.8 Water solubility 

Water solubility-1 (ECHA, 2011) [1] 

	UUID 
	  
	IUC5-35680ecf-fe14-4011-bf79-4fed6a3762fe 

	Dossier UUID 
	  
	0 

	Author 
	  
	nier4 / National Institute of Environmental Research / Incheon / Korea, Republic Of 

	Date 
	  
	2011-10-27 15:11:18 KST 

	Remarks 
	  
	  


	  
	  


Administrative Data 

	[IP] OECD: HPVC 
	  
	  

	Purpose flag 
	key study ( ) robust study summary ( ) used for classification ( ) used for MSDS 

	Study result type 
	experimental result 
	  
	  

	Reliablility 
	1 (reliable without restriction) 

	Rationale for reliability 
	(1a) GLP guideline study 


Data source 

Reference 

	Reference type 
	study report 

	Author 
	ECHA (European Chemical Agency) 
	Year 
	2011 

	Title 
	ECHA Chem, Registed substance-Calcium hydrogen orthophosphate 

	Bibliographic source 
	http://apps.echa.europa.eu/registered/data/dossiers/DISS-9ebe4c38-39c4-33aa-e044-00144f67d031/DISS-9ebe4c38-39c4-33aa-e044-00144f67d031_DISS-9ebe4c38-39c4-33aa-e044-00144f67d031.html 

	Testing laboratory 
	  
	Report no. 
	  

	Owner company 
	  

	Company study no. 
	  
	Report date 
	  


Data access 

	data published 


Materials and methods 

Test guideline 

	Qualifier 
	according to 

	Guideline 
	EU Method A.6 (Water Solubility) 

	Deviations 
	no 


Type of method 

	flask method The determination was carried out using the flask method, Method A6 Water Solubility of Commission Regulation (EC) No 440/2008 of 30 May 2008. 


GLP compliance 

	yes (incl. certificate) 


Test materials 

Test material equivalent to submission substance identity 

	yes 


Test material identity 

	Identifier 
	CAS number 

	Identity 
	7757-93-9 


	Identifier 
	EC number 

	Identity 
	231-826-1 


	Identifier 
	EC name 

	Identity 
	Calcium hydrogenorthophosphate 


	Identifier 
	IUPAC name 

	Identity 
	Calcium dihydrogen phosphate 


Details on test material 

Description : white powder

Batch number : A82133A

Purity : 98 - 102%

	Storage conditions: room temperature, in the dark 


Results and discussions 

Water solubility 

	0.153 g/L 

	Temp. 
	20 °C 

	pH 
	6.5 


Remarks on results including tables and figures 

	Preliminary test 
The concentrations (mg/L) of test material in the sample solutions are shown in the following table: 
Sample Number
Test Media
Time shaken at ~ 30oC (hours)
Time equilibrated at 20oC (hours)
Concentration (mg/L)
Solution pH
A
pH 4 buffer
72
42 3/4
997
5.20
B
glass double-distilled water (neutral)
72
42 3/4
135
6.78
C
pH 9 buffer
72
42 3/4
187
7.43
Definitive test 
The mean peak areas relating to the standard and sample solutions are shown in the following table: 
Solution
Mean Area
Standard 32.0 mg/L
4.023
Standard 31.6 mg/L
4.051
Standard Blank
7.845 x 10-2
Sample Blank
7.735 x 10-2
Sample 1A
1.567
Sample 1B
1.588
Standard 32.0 mg/L
4.033
Standard 31.6 mg/L
4.071
Sample 2A
1.867
Sample 2B
1.862
Sample 3A
2.138
Sample 3B
2.138
Sample 4A
2.222
Sample 4B
2.228
Sample 5A
2.064
Sample 5B
2.069
Sample Blank (pH 4)
3.360 x 10-2
Sample 6A
4.821
Sample 6B
4.800
Sample Blank (pH 9)
1.385 x 10-2
Sample 7A
1.259
Sample 7B
1.265
Standard 30.4 mg/L
3.736
Standard 30.5 mg/L
3.806
Sample Blank
0
Sample 8A
2.244
Sample 8B
2.247
Sample 9A
2.576
Sample 9B
2.524
Sample 10A
2.655
Sample 10B
2.626
The concentration (mg/L) of test material in the sample solutions is shown in the following table: 
Sample Number
Test Media
Time shaken at ~ 30 oC (hours)
24 hour Equilibration Temperature (oC)
Concentration
(mg/L)
Solution pH
1
GDD water
24
20
86.3
6.84
2
GDD water
48
20
102
6.68
3
GDD water
72
20
118
6.72
4
GDD water
72
10
123
6.58
5
GDD water
72
30
114
6.62
6
pH 4 buffer
72
20
1,100
5.04
7
pH 9 buffer
72
20
71.8
8.50
8
GDD water
96
20
130
6.45
9
GDD water
120
20
148
6.48
10
GDD water
144
20
153
6.53
Validation 
The linearity was performed under Harlan Laboratories Ltd Project Number 2920/0020. The linearity of the detector response with respect to concentration was assessed over the nominal concentration range of 0 to 100 mg/l (as orthophosphate anion). This was satisfactory with a correlation coefficient of 1.00 being obtained. 


Applicant's summary and conclusion 

Conclusions 

The water solubility of the test material has been determined to be 0.153 g/L of solution at 20.0 (+/-) 0.5 degree C in un-buffered glass double-distilled water, resulting in sample solution pH’s of approximately 6.5. Solubility was identified as being significantly influenced by solution pH. An increase in solubility was observed as the pH of the solutions decreased with a significant increase in the pH 4 buffered solution. 

	The temperature range of 10 to 30 degree C was shown not to have a significant influence on the water solubility of the test material (range 0.114 to 0.123 g/L). 


Executive summary 

	Test Media
	Water solubility (mg/L)
	Typical solution pH

	Un-buffered glass-double distilled water
	153
	6.5

	pH 9 buffer
	71.6
	8.5

	pH 4 buffer
	1,100
	5.0


	


Water solubility-2 (Lide, 2004) [2] 

	UUID 
	  
	IUC5-e646d8fd-8ac0-4853-a3b2-d7b8ab7d1140 

	Dossier UUID 
	  
	0 

	Author 
	  
	nier4 / National Institute of Environmental Research / Incheon / Korea, Republic Of 

	Date 
	  
	2011-09-27 10:57:07 KST 

	Remarks 
	  
	  


	  
	  


Administrative Data 

	[IP] OECD: HPVC 
	  
	  

	Purpose flag 
	key study ( ) robust study summary ( ) used for classification ( ) used for MSDS 

	Study result type 
	other: 
	  
	  

	Reliablility 
	2 (reliable with restrictions) 

	Rationale for reliability 
	(2g) Data from handbook or collection of data 


Data source 

Reference 

	Reference type 
	review article or handbook 

	Author 
	Lide DR 
	Year 
	2004 

	Title 
	CRC HANDBOOK of CHEMISTRY and PHYSICS on CD-ROM, Version 2004 

	Bibliographic source 
	ISBN 0-8493-2108-5 

	Testing laboratory 
	  
	Report no. 
	  

	Owner company 
	CRC PRESS 

	Company study no. 
	  
	Report date 
	  


Data access 

	data published 


Materials and methods 

Test materials 

Test material equivalent to submission substance identity 

	yes 


Test material identity 

	Identifier 
	CAS number 

	Identity 
	7757-93-9 


	Identifier 
	EC number 

	Identity 
	231-826-1 


	Identifier 
	EC name 

	Identity 
	Calcium hydrogenorthophosphate 


	Identifier 
	IUPAC name 

	Identity 
	Calcium dihydrogen phosphate 


Results and discussions 

Water solubility 

	200 mg/L 

	Temp. 
	25 °C 

	pH 
	  


Water solubility-3 (Lewis, 2002) [2] 

	UUID 
	  
	IUC5-17b999c6-ea68-46b4-9397-22917c6499e4 

	Dossier UUID 
	  
	0 

	Author 
	  
	nier4 / National Institute of Environmental Research / Incheon / Korea, Republic Of 

	Date 
	  
	2011-09-27 10:57:28 KST 

	Remarks 
	  
	  


	  
	  


Administrative Data 

	[IP] OECD: HPVC 
	  
	  

	Purpose flag 
	supporting study ( ) robust study summary ( ) used for classification ( ) used for MSDS 

	Study result type 
	other: 
	  
	  

	Reliablility 
	2 (reliable with restrictions) 

	Rationale for reliability 
	(2g) Data from handbook or collection of data 


Data source 

Reference 

	Reference type 
	review article or handbook 

	Author 
	Lewis RJ 
	Year 
	2002 

	Title 
	Hawley's Condensed Chemical Dictionary, 14th ed. 

	Bibliographic source 
	ISBN 0-471-05532-8 

	Testing laboratory 
	  
	Report no. 
	  

	Owner company 
	John Wiley & Sons, Inc., New York 

	Company study no. 
	  
	Report date 
	  


Data access 

	data published 


Materials and methods 

Test materials 

Test material equivalent to submission substance identity 

	yes 


Test material identity 

	Identifier 
	CAS number 

	Identity 
	7757-93-9 


	Identifier 
	EC number 

	Identity 
	231-826-1 


	Identifier 
	EC name 

	Identity 
	Calcium hydrogenorthophosphate 


	Identifier 
	IUPAC name 

	Identity 
	Calcium dihydrogen phosphate 


Results and discussions 

Details on results 

	Slightly soluble in water 


4.9 Solubility in organic solvents / fat solubility 

Solubility in organic solvents / fat solubility-1 (Lide, 2004) [2] 

	UUID 
	  
	IUC5-1f97ccd1-492d-4182-a4fb-c40bb7bc9eb6 

	Dossier UUID 
	  
	0 

	Author 
	  
	nier4 / National Institute of Environmental Research / Incheon / Korea, Republic Of 

	Date 
	  
	2011-09-27 10:57:40 KST 

	Remarks 
	  
	  


	  
	  


Administrative Data 

	[IP] OECD: HPVC 
	  
	  

	Purpose flag 
	key study ( ) robust study summary ( ) used for classification ( ) used for MSDS 

	Study result type 
	other: 
	  
	  

	Reliablility 
	2 (reliable with restrictions) 

	Rationale for reliability 
	(2g) Data from handbook or collection of data 


Data source 

Reference 

	Reference type 
	review article or handbook 

	Author 
	Lide DR 
	Year 
	2004 

	Title 
	CRC HANDBOOK of CHEMISTRY and PHYSICS on CD-ROM, Version 2004 

	Bibliographic source 
	ISBN 0-8493-2108-5 

	Testing laboratory 
	  
	Report no. 
	  

	Owner company 
	CRC PRESS 

	Company study no. 
	  
	Report date 
	  


Data access 

	data published 


Materials and methods 

Test materials 

Test material equivalent to submission substance identity 

	yes 


Test material identity 

	Identifier 
	CAS number 

	Identity 
	7757-93-9 


	Identifier 
	EC number 

	Identity 
	231-826-1 


	Identifier 
	EC name 

	Identity 
	Calcium hydrogenorthophosphate 


	Identifier 
	IUPAC name 

	Identity 
	Calcium dihydrogen phosphate 


Results and discussions 

Details on results 

	Insoluble in ethanol 


Remarks on results including tables and figures 

	


4.16 Oxidation reduction potential 

Oxidation reduction potential 

	UUID 
	  
	IUC5-94a7fa55-daf2-4969-8ac4-e88d8d24f332 

	Dossier UUID 
	  
	0 

	Author 
	  
	nier4 / National Institute of Environmental Research / Incheon / Korea, Republic Of 

	Date 
	  
	2011-06-13 14:18:11 KST 

	Remarks 
	  
	  


	  
	  


Administrative Data 

	[IP] OECD: HPVC 


Short description of key information 

	There is no information available. 


4.21 Dissociation constant 

Dissociation constant 

	UUID 
	  
	IUC5-6d897080-feb5-4dbb-b0af-964d8f21785b 

	Dossier UUID 
	  
	0 

	Author 
	  
	nier4 / National Institute of Environmental Research / Incheon / Korea, Republic Of 

	Date 
	  
	2011-06-13 14:16:30 KST 

	Remarks 
	  
	  


	  
	  


Administrative Data 

	[IP] OECD: HPVC 


Short description of key information 

	There is no information available. 


5 Environmental fate and pathways 

5.1 Stability 

5.1.1 Phototransformation in air 

Phototransformation in air 

	UUID 
	  
	IUC5-cd9b2594-e2dc-4339-93b7-955399b9ab70 

	Dossier UUID 
	  
	0 

	Author 
	  
	nier4 / National Institute of Environmental Research / Incheon / Korea, Republic Of 

	Date 
	  
	2011-07-04 13:34:34 KST 

	Remarks 
	  
	  


	  
	  


Administrative Data 

	[IP] OECD: HPVC 


Discussion 

	The concept of degradability is not applicable to inorganic substances like calcium hydrogenorthophosphate. Generally, the Ca2+ cation is considered infinitely persistent because it cannot degrade any further. 


5.1.2 Hydrolysis 

Hydrolysis 

	UUID 
	  
	IUC5-bff2fd20-9d54-4e8f-a588-2e01b8d8724e 

	Dossier UUID 
	  
	0 

	Author 
	  
	nier4 / National Institute of Environmental Research / Incheon / Korea, Republic Of 

	Date 
	  
	2011-06-29 10:47:37 KST 

	Remarks 
	  
	  


	  
	  


Administrative Data 

	[IP] OECD: HPVC 


Discussion 

	The hydrolysis study not being applicable could be based on low water solubility of calcium hydrogenorthophosphate. 


5.1.3 Phototransformation in water 

Phototransformation in water 

	UUID 
	  
	IUC5-d3470365-c64e-4e0e-bd78-bae92e034d7b 

	Dossier UUID 
	  
	0 

	Author 
	  
	nier4 / National Institute of Environmental Research / Incheon / Korea, Republic Of 

	Date 
	  
	2011-07-04 13:35:00 KST 

	Remarks 
	  
	  


	  
	  


Administrative Data 

	[IP] OECD: HPVC 


Discussion 

	The concept of degradability is not applicable to inorganic substances like calcium hydrogenorthophosphate. Generally, the Ca2+ cation is considered infinitely persistent because it cannot degrade any further. 


5.1.4 Phototransformation in soil 

Phototransformation in soil 

	UUID 
	  
	IUC5-dd349966-2680-4275-a131-0039bcfe87ff 

	Dossier UUID 
	  
	0 

	Author 
	  
	nier4 / National Institute of Environmental Research / Incheon / Korea, Republic Of 

	Date 
	  
	2011-09-20 15:38:32 KST 

	Remarks 
	  
	  


	  
	  


Administrative Data 

	[IP] OECD: HPVC 


Discussion 

	The concept of degradability is not applicable to inorganic substances like calcium hydrogenorthophosphate. Generally, the Ca2+ cation is considered infinitely persistent because it cannot degrade any further. 


5.2 Biodegradation 

Biodegradation 

	UUID 
	  
	IUC5-b285ec51-d893-42b5-964b-762ee4bff681 

	Dossier UUID 
	  
	0 

	Author 
	  
	nier4 / National Institute of Environmental Research / Incheon / Korea, Republic Of 

	Date 
	  
	2011-07-04 13:35:40 KST 

	Remarks 
	  
	  


	  
	  


Administrative Data 

	[IP] OECD: HPVC 


Discussion 

	Standard biodegradation tests (e.g., ready biodegradability studies conducted according to OECD guidelines) are not applicable to inorganic substances like calcium hydrogenorthophosphate because the methods are based on carbon oxidation. 


5.3 Bioaccumulation 

Bioaccumulation 

	UUID 
	  
	IUC5-d4cb70c6-e50b-44ca-9434-cd41f3536f69 

	Dossier UUID 
	  
	0 

	Author 
	  
	nier4 / National Institute of Environmental Research / Incheon / Korea, Republic Of 

	Date 
	  
	2011-09-20 17:38:06 KST 

	Remarks 
	  
	  


	  
	  


Administrative Data 

	[IP] OECD: HPVC 


Discussion 

	The current state of the science does not allow for the unambiguous interpretation of the significance of various measures of bioaccumulation (e.g., BCF, BAF) for inorganic substances. Also, computer models such as BCFWIN (from the US EPA EPI Suite) are not suitable for inorganic substances like calcium hydrogenorthophosphate. 
* Reference : Adams WJ and Chapman PM. 2007. Assessing the hazard of metals and inorganic metal substances in aquatic and terrestrial systems. SETAC Publications, CRC Press. Chap 4: 55-87. 


5.4 Transport and distribution 

Transport and distribution 

	UUID 
	  
	IUC5-f6f310c1-4305-4d6e-9732-0e00741f4816 

	Dossier UUID 
	  
	0 

	Author 
	  
	nier4 / National Institute of Environmental Research / Incheon / Korea, Republic Of 

	Date 
	  
	2011-07-04 13:37:17 KST 

	Remarks 
	  
	  


	  
	  


Administrative Data 

	[IP] OECD: HPVC 


Discussion 

	The fugacity model is of limited use to inorganic substances. Therefore environmental fate model was not performed. Given their nature, a fate analysis based on log Kow and Koc is not applicable to inorganic substances like calcium hydrogenorthophosphate. 


5.6 Additional information on environmental fate and behaviour 

Additional information on environmental fate and behaviour-1 (USGS, 2008) [2] 

	UUID 
	  
	IUC5-b557fd51-e179-474f-ab79-aad369569ad6 

	Dossier UUID 
	  
	0 

	Author 
	  
	nier4 / National Institute of Environmental Research / Incheon / Korea, Republic Of 

	Date 
	  
	2011-09-27 10:25:42 KST 

	Remarks 
	  
	  


	  
	  


Administrative Data 

	[IP] OECD: HPVC 
	  
	  

	Purpose flag 
	supporting study ( ) robust study summary ( ) used for classification ( ) used for MSDS 

	Study result type 
	other: 
	  
	  

	Reliablility 
	2 (reliable with restrictions) 

	Rationale for reliability 
	(2g) Data from handbook or collection of data 


Data source 

Reference 

	Reference type 
	review article or handbook 

	Author 
	USGS (US Geological Survey) 
	Year 
	2008 

	Title 
	Eutrophication 

	Bibliographic source 
	http://toxics.usgs.gov/definitions/eutrophication.html 

	Testing laboratory 
	  
	Report no. 
	  

	Owner company 
	  

	Company study no. 
	  
	Report date 
	  


Data access 

	data published 


Materials and methods 

Test materials 

Test material equivalent to submission substance identity 

	yes 


Overall remarks, attachments 

Overall remarks 

	Eutrophication is a process whereby water bodies, such as lakes, estuaries, or slow-moving streams receive excess nutrients that stimulate excessive plant growth (algae, periphyton attached algae, and nuisance plants weeds). This enhanced plant growth, often called an algal bloom, reduces dissolved oxygen in the water when dead plant material decomposes and can cause other organisms to die. Nutrients can come from many sources, such as fertilizers applied to agricultural fields, golf courses, and suburban lawns; deposition of nitrogen from the atmosphere; erosion of soil containing nutrients; and sewage treatment plant discharges. Water with a low concentration of dissolved oxygen is called hypoxic. 


6 Ecotoxicological Information 

6.1 Aquatic toxicity 

Aquatic toxicity 

	UUID 
	  
	IUC5-cd880852-b3a7-46c3-8557-9bb87431a8cf 

	Dossier UUID 
	  
	0 

	Author 
	  
	nier4 / National Institute of Environmental Research / Incheon / Korea, Republic Of 

	Date 
	  
	2011-06-29 10:50:19 KST 

	Remarks 
	  
	  


	  
	  


Administrative Data 

	[IP] OECD: HPVC 


Discussion 

	1. short-term toxicity 
1) Fish 
Japanese medaka (Oryzias latipes) : 96hr-LC50 >100 mg/L (nominal concentration) 
96hr-LC50 >13.5 mg/L (the highest concentration measured in solution) 
2) Aquatic invertebrates 
Daphnia magna : 48hr-EC50 >100 mg/L (nominal concentration) 
48hr-EC50 >2.9 mg/L (the highest concentration measured in solution) 
3) Aquatic algae 
Pseudokirchnerella subcapitata : 72hr-ErC50 >100 mg/L (nominal concentration) 
72hr-ErC50 >4.4 mg/L (the highest concentration measured in solution) 
72hr-EyC50 >100 mg/L (nominal concentration) 
72hr-EyC50 > 4.4 mg/L (the highest concentration measured in solution) 


6.1.1 Short-term toxicity to fish 

Short-term toxicity to fish.001(NIER, 2006) 

	UUID 
	  
	IUC5-50bb658c-e5a7-4f7d-a4e8-667aeb6e3356 

	Dossier UUID 
	  
	0 

	Author 
	  
	nier4 / National Institute of Environmental Research / Incheon / Korea, Republic Of 

	Date 
	  
	2011-11-17 13:45:08 KST 

	Remarks 
	  
	  


	  
	  


Administrative Data 

	[IP] OECD: HPVC 
	  
	  

	Purpose flag 
	key study ( ) robust study summary ( ) used for classification ( ) used for MSDS 

	Study result type 
	experimental result 
	  
	  

	Reliablility 
	1 (reliable without restriction) 

	Rationale for reliability 
	1a - GLP guideline study 


Data source 

Reference 

	Reference type 
	study report 

	Author 
	NIER(National Institute of Environmental Research) 
	Year 
	2006 

	Title 
	Acute Toxicity Test of Calcium hydrogenorthophosphate to Japanese Medaka, Oryzias latipes 

	Bibliographic source 
	  

	Testing laboratory 
	Korea Institute of Toxicology, Korea Research Institute of Chemical Technology (KRICT) 
	Report no. 
	EG06045 

	Owner company 
	  

	Company study no. 
	  
	Report date 
	  


Data access 

	data submitter is data owner 


Data protection claimed 

	yes, but willing to share 


Materials and methods 

Test guideline 

	Qualifier 
	according to 

	Guideline 
	OECD Guideline 203 (Fish, Acute Toxicity Test) 

	Deviations 
	no 


GLP compliance 

	yes (incl. certificate) 


Test materials 

Test material equivalent to submission substance identity 

	yes 


Test material identity 

	Identifier 
	CAS number 

	Identity 
	7757-93-9 


	Identifier 
	EC number 

	Identity 
	231-826-1 


	Identifier 
	EC name 

	Identity 
	Calcium hydrogenorthophosphate 


	Identifier 
	IUPAC name 

	Identity 
	Calcium dihydrogen phosphate 


Details on test material 

- Supplier : Sigma-Aldrich Co.

- Lot No. : 016K0033

- Purity : 98.9%

- Description : White power

	- Storage conditions : Room temperature 


Analytical monitoring 

	yes 


Details on sampling 

1. Stability test of test substance : The stability test of the test substance in the test solution was performed at the concentrations of 100 mg/L (nominal concentration). The concentration analysis of the test substance was conducted at 0, 24, 48, 72 and 96 hours with continuous stirring. 

2. Analysis of the test substance in the test solution : 

	The concentrations of test substance were analyzed in control and the test solution of 100 mg/L at the beginning (0 hour), in the middle (48 hours) and at the end (96 hours) of the study. Samples was filtered using 0.45 μm membrane syringe filter at the time of the preparation of the test solution. 


Details on analytical methods 

In order to determine the concentration of the test substance, calcium hydrogenorthophosphate, the calcium concentration in test solution was quantitatively analyzed using the ICP-AES (Inductively Coupled Plasma Atomic Emission Spectrometer). Then, concentraions of the test substance in test solution were calculated, based on the concentration of calcium determined by such method. 

- Instrument : Jobin-Yvon Ultima C

- R.F. generator : 40.68 MHz

- Operating power : 1000W

- Torch type : Demountable torch

- Coolant flow rate : Plasma gas, 12 L/min

- Carrier flow rate and pressure : Argon, 1.04 L/min, 2.94 bar

- Nebulizer type : Glass concentric nebulizer, 3 bar

- Sample flow rate : 1 mL/min

- Pump speed : 20 rpm

- Spectrometer : Monochrometer (grating : 2400 grooves/double order)

	- Special line (Ca) : 393.366 nm 


1. Culturing and dilution water : Tap water was passed through a membrane filter (1 μm) to remove particulate matter and then a high-grade activated carbon filter to remove any organic contaminants.

	2. Preparation of the test solutions : Preliminary solubility trials indicated that this test substance did not produce test solution of 100 mg/L using organic solvents such as acetone, dimethyl sulfoxide (DMSO), ethanol, and N,N-dimethylformamide (DMF). Therefore, the test solution was prepared by direct addition of the test substance to dilution water. 


Test organisms 

Test organisms (species) 

	Oryzias latipes 


Details on test organisms 

1. Name: Japanese medaka (Oryzias latipes)

2. Age: 3-4 months old

3. Length: 2.8 cm (S.D. = 0.1 cm)

4. Body weight: 0.19 g (S.D. = 0.03g)

5. Source: Korea Institute of Toxicology (KIT), KRICT, Deajeon, Korea 

6. Acclimation: 15 fish in a 40 L glass container for 7 days before the definitive test.

	7. Food supply: No food during the 24 hours period immediately prior to exposure. 


Study design 

Test type 

	static 


Water media type 

	freshwater 


Limit test 

	yes 


Total exposure duration 

	96 h 
	Remarks 
	  


Post exposure observation period 

	The fish were examined daily for symptoms of intoxication and mortality. The criteria of death employed in this study were absence of respiratory movement and absence of response to external stimulation. 


Test conditions 

Hardness 

	43.8 mg/L as CaCO3 


Test temperature 

	23.3 +/- 0.1oC 


pH 

	7.18-7.97 


Dissolved oxygen 

	5.2-8.5 mg/L (61-99% of Air Saturation Value) 


Salinity 

	<0.01 mg/L (residual chlorine) 


Nominal and measured concentrations 

- Nominal concentration (mg/L) : control, 100

	- Mean measured test concentration (mg/L) : control, 13.5 


Details on test conditions 

1. Experiment design: Seven fish were exposed (not replicated).

2. The photoperiod: 16 hours light and 8 hours dark with 30 minute dawn and dusk transition period.

3. The intensity: 990-1060 lux

	4. Food supply: No food and air 


Any other information on materials and methods incl. tables 

	


Results and discussions 

Effect concentrations 

	Duration 
	96 h 

	Endpoint 
	LC50 

	Effect conc. 
	> 100 mg/L 

	Nominal/Measured 
	nominal 

	Conc. based on 
	test mat. 

	Basis for effect 
	mortality 

	Remarks (e.g. 95% CL) 
	  


	Duration 
	96 h 

	Endpoint 
	NOEC 

	Effect conc. 
	> 100 mg/L 

	Nominal/Measured 
	nominal 

	Conc. based on 
	test mat. 

	Basis for effect 
	  

	Remarks (e.g. 95% CL) 
	  


	Duration 
	96 h 

	Endpoint 
	LC50 

	Effect conc. 
	> 13.5 mg/L 

	Nominal/Measured 
	meas. (geom. mean) 

	Conc. based on 
	test mat. 

	Basis for effect 
	mortality 

	Remarks (e.g. 95% CL) 
	  


	Duration 
	96 h 

	Endpoint 
	NOEC 

	Effect conc. 
	> 13.5 mg/L 

	Nominal/Measured 
	meas. (geom. mean) 

	Conc. based on 
	test mat. 

	Basis for effect 
	  

	Remarks (e.g. 95% CL) 
	  


Details on results 

1. Concentrations of the test substance in the test solution


2. Observations and acute toxicity 

	Observations of mortalities are shown in Table 3, and observations of symptoms of intoxications are reported in Table 4. There were no mortalities and adverse effects observed in any of the fish exposed to control and 13.5 mg/L treatment effect group during the test. All results were expressed in terms of the mean measured concentration. 




Reported statistics and error estimates 

No statistical treatment was done, since the confirmation test was carried out with only one test solution of 13.5. The LC50 values were expressed as greater than 13.5 mg/L because of no mortality in the test solution.

	The "no-observed effect concentration" is the highest concentration tested at which no significant mortality or sub-lethal adverse reaction to exposure was observed. 


Any other information on results incl. tables 

	Table 1. Measured concentration of the test substance in the test solution 

Nominal concentration (mg/L)
Measured concentration (mg/L)
Mean measured concentration (mg/L)
0-hour
48-hour
96-hour
Control
ND
ND
ND
ND
100
13.3(+/-)0.7
(13.3)
14.2(+/-)0.4
(14.2)
13.0(+/-)0.2
(13.0)
13.5
(13.5)
* ND : Not detected 
* ( ) : % of nominal 
Table 2. pH 
Nominal concentration (mg/L)
Mean measured concentration (mg/L)
0-hour
24-hour
48-hour
72-hour
96-hour
Control
ND
7.85
7.30
7.18
7.84
7.83
100
13.5
7.97
7.38
7.27
7.96
7.96
Table 3. Cumulative mortality of Oryzias latipes 
Nominal concentration (mg/L)
Mean measured concentration (mg/L)
Number of organisms tested
Cumulative number of dead fish
24-hour
48-hour
72-hour
96-hour
Control
ND
7
0
0
0
0
100
13.5
7
0
0
0
0
* ND : Not detected 
Table 4. Symptoms of intoxication of the test substance to Oryzias latipes 
Nominal concentration (mg/L)
Mean measured concentration (mg/L)
Symptoms of Intoxication
24-hour
48-hour
72-hour
96-hour
Control
ND
NOR(7)
NOR(7)
NOR(7)
NOR(7)
100
13.5
NOR(7)
NOR(7)
NOR(7)
NOR(7)
* ND : Not detected 
* ( ) : Number of fish 
* NOR : Normal 


Applicant's summary and conclusion 

Conclusions 

	The 96hr-LC50 value of calcium hydrogenorthophosphate to Japanese medaka (Oryzias latipes) was determined as >100 mg/L (nominal concentration), >13.5 mg/L (the highest concentration measured in solution). 


Executive summary 

	The study was conducted to assess the acute toxicity of calcium hydrogenorthophosphate to Japanese medaka (Oryzias latipes) under static system. The study was conducted in accordance with the OECD Guidelines for Testing of Chemicals No. 203 "Fish, Acute Toxicity Test". The toxicity test was performed in control and nominal concentrations of 100 mg/L. Seven fish were exposed to each treatment concentration. Observations were made on the number of dead fish and incidence of sub-lethal effects after 24, 48, 72, and 96 hours od exposure. 
The following values, expressed in terms of the nominal concentration and the mean measured concentrations, were obtained from the test. 
Exposure time
96-hour (nominal con.) (mg/L)
96-hour (measured con.) (mg/L)
LC50
> 100
> 13.5
No observed effect concentration
> 100
>13.5



6.1.3 Short-term toxicity to aquatic invertebrates 

Short-term toxicity to aquatic invertebrates.001(NIER, 2006) 

	UUID 
	  
	IUC5-0e619f9c-5b03-418f-8d9e-d6b3041560a8 

	Dossier UUID 
	  
	0 

	Author 
	  
	nier4 / National Institute of Environmental Research / Incheon / Korea, Republic Of 

	Date 
	  
	2011-11-17 13:46:10 KST 

	Remarks 
	  
	  


	  
	  


Administrative Data 

	[IP] OECD: HPVC 
	  
	  

	Purpose flag 
	key study ( ) robust study summary ( ) used for classification ( ) used for MSDS 

	Study result type 
	experimental result 
	  
	  

	Reliablility 
	1 (reliable without restriction) 

	Rationale for reliability 
	1a - GLP guideline study 


Data source 

Reference 

	Reference type 
	study report 

	Author 
	NIER(National Institute of Environmental Research) 
	Year 
	2006 

	Title 
	Acute immobilisation study to Daphnia magna 

	Bibliographic source 
	  

	Testing laboratory 
	Korea testing and research institute 
	Report no. 
	TBH-422(KG-2006-084) 

	Owner company 
	  

	Company study no. 
	  
	Report date 
	  


Data access 

	data submitter is data owner 


Data protection claimed 

	yes, but willing to share 


Materials and methods 

Test guideline 

	Qualifier 
	according to 

	Guideline 
	OECD Guideline 202 (Daphnia sp. Acute Immobilisation Test) 

	Deviations 
	  


GLP compliance 

	yes (incl. certificate) 


Test materials 

Test material equivalent to submission substance identity 

	yes 


Test material identity 

	Identifier 
	CAS number 

	Identity 
	7757-93-9 


	Identifier 
	EC number 

	Identity 
	231-826-1 


	Identifier 
	EC name 

	Identity 
	Calcium hydrogenorthophosphate 


	Identifier 
	IUPAC name 

	Identity 
	Calcium dihydrogen phosphate 


Details on test material 

- Supplier: Sigma Co.

- Lot No.: 016K0033

- Purity: 98.9%

- Description: White powder

	- Storage conditions: Room temperature 


Analytical monitoring 

	yes 


Details on sampling 

	1. Analysis of the test substance in the test solution: The concentrations of the test substance were analyzed in control and 100 mg/L of test solutions at the beginning (0 hr) and at the end of the test (48 hrs). 


Details on analytical methods 

The test substance in test water was analyzed with ICP.

- Instrument : XUV Thermal elemental Co. (USA)

- Plasma source : Internationally approved ISM radio frequency bands

- Control power : 1350W

- Wavelength coverage : 130-1050 nm

- Nebulizer argon gas : 0.5 L/min

- Pump : 100 rpm

	- Auxiliary argon flow : 1.0 L/min 


Details on test solutions 

1. Culturing and dilution water: M4 medium

	2. Preparation of test solutions: A stock solution of test substance was prepared by adding 1.0111g to the test water and fill up to the marker in 100 mL volumetric flask. 2 mL of stock solution was added in the test water and filled up to the marker in 200 mL beaker to prepare test solutions. 


Test organisms 

Test organisms (species) 

	Daphnia magna 


Details on test organisms 

- Test species : Daphnia magna

- Supplier : Environmenal toxicity lab., Safety Assessment Center, Korea Testing and Research Institute

- Breeding temperature : 20 +/- oC

- Light : Photoperiod of 16 hours light and 8 hours dark

	- Feed : Feed unicellular green algae, Chlorella vulgaris in the morning daily 


Study design 

Test type 

	static 


Water media type 

	freshwater 


Limit test 

	yes 


Total exposure duration 

	48 h 

	Remarks 
	  


Test conditions 

Hardness 

	224.0 mg/L as CaCO3 


Test temperature 

	20.28 +/- 0.2 oC 


pH 

	7.80 to 8.14 


Dissolved oxygen 

	7.73 to 8.18 mg/L 


Nominal and measured concentrations 

- Nominal test concentration (mg/L): Control, 100

	- Measured test concentration (mg/L): Control, 2.9 


Details on test conditions 

1. Experimental design: Thirty daphnids (three replicates)

2. Feeding and aeration: Without feeding and aeration during 48 hours of exposure period.

3. Photoperiod: 16 hours of continuous artificial light and 8 hours of continuous darkness 

	


Any other information on materials and methods incl. tables 

	


Results and discussions 

Effect concentrations 

	Duration 
	48 h 

	Endpoint 
	EC50 

	Effect conc. 
	> 100 mg/L 

	Nominal/Measured 
	nominal 

	Conc. based on 
	test mat. 
	Basis for effect 
	mobility 

	Remarks (e.g. 95% CL) 
	  


	Duration 
	48 h 

	Endpoint 
	NOEC 

	Effect conc. 
	> 100 mg/L 

	Nominal/Measured 
	nominal 

	Conc. based on 
	test mat. 
	Basis for effect 
	  

	Remarks (e.g. 95% CL) 
	  


	Duration 
	48 h 

	Endpoint 
	EC50 

	Effect conc. 
	> 2.9 mg/L 

	Nominal/Measured 
	meas. (geom. mean) 

	Conc. based on 
	test mat. 
	Basis for effect 
	mobility 

	Remarks (e.g. 95% CL) 
	  


	Duration 
	48 h 

	Endpoint 
	NOEC 

	Effect conc. 
	> 2.9 mg/L 

	Nominal/Measured 
	meas. (geom. mean) 

	Conc. based on 
	test mat. 
	Basis for effect 
	  

	Remarks (e.g. 95% CL) 
	  


Details on results 

1. Concentrations of the test subsrance in the test solution : 


2. Immobilisation and abnormal behavior : 

- The limit test was conducted in concentrations of 100 mg/L. After 24 hours and 48 hours exposure, no daphnia was immobilised in 100 mg/L of test solution (Table 3).

	- No abnormal behavior and intoxication symptoms were observed in control and treatment groups during limit test (Table 4).




Remarks on results including tables and figures 

	Table 1. Measured concentration of the test substance in the test solution 
Nominal concentration (mg/L)
Measured concentration (mg/L)
Mean measured concentration (mg/L)
0 hour
48 hour
Control
ND
ND
ND
100
3.90 (3.90)
1.93 (1.93)
2.9 (2.9)
ND : Not detected, ( ) : % of nominal 
Table 2. pH 
Nominal concentration (mg/L)
Measured concentration (mg/L)
0 hours
48 hours
1
2
3
Mean(+/-)SD
1
2
3
Mean(+/-)SD
Control
ND
8.08
8.12
8.14
8.11(+/-)0.03
8.10
8.08
8.00
8.06(+/-)0.05
100
2.9
8.01
8.03
8.09
8.04(+/-)0.04
7.97
7.85
7.80
7.87(+/-)0.09
Table 3. Cumulative immobilization data for Daphnia magna 
Nominal concentration (mg/L)
Measured concentration (mg/L)
Number of daphnids tested
Cumulative immobilized Daphnia magna (%)
24 hours
48 hours
Control
ND
30
No immobilization
No immobilization
100
2.9
30
No immobilization
No immobilization
Table 4. Symptoms on intoxication of the test substance to Daphnia magna 
Nominal concentration (mg/L)
Measured concentration (mg/L)
Symptoms of intoxication
24 hours
48 hours
Control
ND
NOR (30)
NOR (30)
100
2.9
NOR (30)
NOR (30)
ND : Not detected, ( ) : Number of Daphnia magna, NOR : Normal 


Applicant's summary and conclusion 

Conclusions 

	The 48 hr-EC50 values of calcium hydrogenorthophosphate to Daphnia magna was determined as > 100 mg/L (nominal concentration), >2.9 mg/L (the highest concentration measured in solution). 


Executive summary 

	The study was conducted to assess the acute toxicity of Calcium hydrogenorthophosphate to Daphnia magna. The study was conducted in accordance with the OECD Guidelines for the Testing of Chemicals No. 202 " Daphnia sp., Acute Immobilisation Test". Thirty daphnids (less than 24 hours old) with three replicates of 10 each were exposed to nominal concentration of 100 mg/L, control for 48 hours under static conditions.No abnormal behavior was observed in any of the daphnia exposed to control and treatment groups during the test. 
The following values, expressed in terms of the nominal concentration and the mean measured concentrations, were obtained from the test. 
Exposure time
48-hour (nominal con.) (mg/L)
48-hour (measured con.) (mg/L)
EC50
> 100
> 2.9
No observed effect concentration
> 100
>2.9



6.1.5 Toxicity to aquatic algae and cyanobacteria 

Toxicity to aquatic algae and cyanobacteria.001 (NIER, 2008) 

	UUID 
	  
	IUC5-ccb2f285-fb41-41fa-ba8f-1afce70a92ab 

	Dossier UUID 
	  
	0 

	Author 
	  
	nier4 / National Institute of Environmental Research / Incheon / Korea, Republic Of 

	Date 
	  
	2011-11-17 16:40:21 KST 

	Remarks 
	  
	  


	  
	  


Administrative Data 

	[IP] OECD: HPVC 
	  
	  

	Purpose flag 
	key study ( ) robust study summary ( ) used for classification ( ) used for MSDS 

	Study result type 
	experimental result 
	  
	  

	Reliablility 
	1 (reliable without restriction) 

	Rationale for reliability 
	1a - GLP guideline study (OECD) 


Data source 

Reference 

	Reference type 
	study report 

	Author 
	National Institute of Environmental Research (NIER) 
	Year 
	2008 

	Title 
	Growth inhibition test of calcium hydrogenorthophosphate (CAS No.: 7757-93-9) to the alga, Pseudokirchneriella subcapitata 

	Bibliographic source 
	  

	Testing laboratory 
	Korea Institute of Toxicology (KIT) 
	Report no. 
	EG-07049 

	Owner company 
	National Institute of Environmental Research (NIER) 

	Company study no. 
	  
	Report date 
	2008-01-16 


Data access 

	data submitter is data owner 


Data protection claimed 

	yes, but willing to share 


Materials and methods 

Test guideline 

	Qualifier 
	according to 

	Guideline 
	OECD Guideline 201 (Alga, Growth Inhibition Test) 

	Deviations 
	no 


GLP compliance 

	yes 


Test materials 

Test material equivalent to submission substance identity 

	yes 


Test material identity 

	Identifier 
	CAS number 

	Identity 
	7757-93-9 


	Identifier 
	EC number 

	Identity 
	231-826-1 


	Identifier 
	EC name 

	Identity 
	Calcium hydrogenorthophosphate 


	Identifier 
	IUPAC name 

	Identity 
	Calcium dihydrogen phosphate 


Details on test material 

- Name of test material: Calcium phosphate dibasic

- Molecular formula: CaHPO4

- Molecular weight: 136.06

- Smiles notation: O=P1(O)O[Ca]O1

- InChl (if other than submission substance): 1S/Ca.H3O4P/c;1-5(2,3)4/h;(H3,1,2,3,4)/q+2;/p-2

- Substance type: Inorganic compound

- Physical state: White powder

- Analytical purity: 98.9 %

- Impurities: No data

- Purity test date: May, 2007

- Lot/batch No.: 016K0033

- Stability under test conditions: Stable at ambient temperature and pressure

- Storage condition of test material: Room temperature

	- Other: Occurrence and accumulate of dust minimization. Keep in cool and dryness. 


Analytical monitoring 

	yes 


Details on sampling 

	The concentration oftest substance in the test solution was analyzed at the beginning (0 hr) and at the end (72 hrs) ofthe study. About 15 mL was taken from triplicate flask of each test concentration and pooled. 30 mL sample (10 mL x 3 replicate) was taken from pooled solution and put into 20 mL volume vial. 0.3 mL of nitric acid solution (61%) was added into the samples then the samples were sent to the chemical analysis laboratory at Korea Research Institute of Chemical Technology for analysis of calcium. Samples at 0 hour were not filtered additionally because the undissolved test substance in the test solutions were filtered using 0.45 um membrane filter (advantec, Inc., USA) when the test solutions were prepared. Samples at 72 hours were centrifuged slightly (5000 rpm, 10 min) to remove grown algae and preparation process was same as above. 


Details on analytical methods 

ICP-AES was used for determination of magnesium in test substance and the concentration of test substance in the test

solution was calculated based on the measured concentration of magnesium. ICP-AES is the one method of atomic

emission spectroscopy using radio frequency inductively coupled plasma (ICP) as excitation sources.

- Instrument: Jobin-Yvon Ultima C

- R. F. generator: 40.68 MHz

- Operation power: 1,000 W

- Torch type: Demountable torch

- Coolant flow rate: Plasma gas, 12 Liter/min

- Auxiliary flow rate: Not used in the present study

- Carrier flow rate and pressure: Argon, 1.04 Liter/min, 2.94 bar

- Nebulizer type: Glass concentric nebulizer

- Sample flow rate: 1 mL/min

- Pump speed: 20 rpm

- Spectrometer: Monochromater

- Special line (Ca): 393.366 nm

- Regent: Standard solution (1,000 mg/L, SPEX Certiprep, USA) for spectroscopic analysis was used after serial dilution.

Purified water with specific resistance of over 18.2 milli ohm/cm, prepared through a Millipore Milli-Q system (Millipore,

	USA), was used for all the preparation and dilution. 


Vehicle 

	no 


Details on test solutions 

- Medium: The algae were cultivated and tested in sterile OECD nutrient medium, prepared according to the OECD test guideline (2006).

	- Preparation of the test solution: After 100 mg of the test substance (purity: 99.9%) was added in 1,000 mL beaker and dilution water (OECD nutrient medium) was added up to the mark of the beaker to produce the nominal concentration of 100 mg/L. For the control group, only the dilution water was used. 


Test organisms 

Test organisms (species) 

	Pseudokirchnerella subcapitata (reported as Selenastrum capricornutum) 


Details on test organisms 

- Common name: Green algae

- Source: The culture collection of algae, The University of Texas at Austin, USA (UTEX)

- Strain No.: UTEX1648

	- Preculture: Two to four days before the test, sterile OECD nutrient medium (OECD, 2006) was inoculated about 5.0x10^3 cells/mL from a stock culture and incubated in a shaking incubator under continuous illumination (shaking rate: about 100 times/min, and light intensity: 60-120 uE/m^2/s) at 21-24 oC to give an algal suspension in log phase growth. 


Study design 

Test type 

	static 


Water media type 

	freshwater 


Limit test 

	no 


Total exposure duration 

	72 h 

	Remarks 
	  


Test conditions 

Hardness 

	Not reported 


Test temperature 

	23.7 +/- 0.5 ℃ 


pH 

Control: 9.06 (0 hour) to 8.36 (72 hours)

0.3 mg/L: 8.83 (0 hours) to 8.39 (72 hours)

1.0 mg/L: 8.84 (0 hours) to 8.37 (72 hours)

3.1 mg/L: 8.87 (0 hours) to 8.35 (72 hours)

9.8 mg/L: 8.89 (0 hours) to 8.30 (72 hours)

	31.3 mg/L: 8.79 (0 hours) to 8.32 (72 hours)

100.0 mg/L: 8.57 (0 hours) to 8.44 (72 hours) 


Dissolved oxygen 

	Not reported 


Salinity 

	Not reported 


Nominal and measured concentrations 

Nomincal concentrations: 0, 0.3, 1.0, 3.1, 9.8, 31.3 and 100.0 mg/L

	Measured concentrations: 0, 0.3, 0.4, 0.3, 0.8, 1.7 and 4.4 mg/L 


Details on test conditions 

	200 uL samples were taken at 24, 48 and 72 hours and the cell densities were determined by direct counts using a BECKMAN COULTER Multisizer 3 particles analyzer. 


Reference substance (positive control) 

	no data 


Any other information on materials and methods incl. tables 

	


Results and discussions 

Effect concentrations 

	Duration 
	72 h 

	Endpoint 
	EC50 

	Effect conc. 
	> 4.4 mg/L 

	Nominal/Measured 
	meas. (arithm. mean) 

	Conc. based on 
	test mat. 

	Basis for effect 
	growth rate 

	Remarks (e.g. 95% CL) 
	  


	Duration 
	72 h 

	Endpoint 
	EC50 

	Effect conc. 
	> 100 mg/L 

	Nominal/Measured 
	nominal 

	Conc. based on 
	test mat. 

	Basis for effect 
	growth rate 

	Remarks (e.g. 95% CL) 
	  


	Duration 
	72 h 

	Endpoint 
	EC50 

	Effect conc. 
	> 4.4 mg/L 

	Nominal/Measured 
	meas. (arithm. mean) 

	Conc. based on 
	test mat. 

	Basis for effect 
	biomass 

	Remarks (e.g. 95% CL) 
	  


	Duration 
	72 h 

	Endpoint 
	EC50 

	Effect conc. 
	> 100 mg/L 

	Nominal/Measured 
	nominal 

	Conc. based on 
	test mat. 

	Basis for effect 
	biomass 

	Remarks (e.g. 95% CL) 
	  


Details on results 

	All test and control cultures were inspected microscopically at 72 hours. No abnormalities were detected in any of the cultures and there was no sign of contamination by foreign algal cells or protozoa. For the test period, individual cell densities for each culture were given in Table 1. The growth inhibition rates, calculated by an average growth rate and a yield, were given Table 2. Thes pH during the exposure period was maintained at pH 8.30~9.06 in Table 3. 


Reported statistics and error estimates 

- Evaluation data: Plots of growth curves were produced using the measured cell concentrations in test cultures and controls together with the concentrations of the test substance and the times of measurement. The inhibition percentage of the growth rate for each treatment was calculated based on both average growth rate and yield. 

	- Statistical analysis method: No statistical treatment was done, since the limit test was carried out with only one test concentration. The EC50 values were expressed as above the test concentration. 


Remarks on results including tables and figures 
	Table 1. Cell densities of Pseudokirchneriella subcapitata (UTEX 1684) during the test period. 
Nominal concentration (mg/L)
Mean measured concentration (mg/L)
No.
0 hour
24 hours
48 hours
72 hours
Control
-
R1
5.0 X 103
2.8 X 104
1.4 X 105
8.1 X 105
R2
5.0 X 103
3.4 X 104
1.5 X 105
8.2 X 105
R3
5.0 X 103
2.2 X 104
1.9 X 105
8.6 X 105
mean
5.0 X 103
2.8 X 104
1.6 X 105
8.3 X 105
SD
0
6.0 X 103
2.6 X 104
2.6 X 104
0.3
0.3
R1
5.0 X 103
2.3 X 104
1.9 X 105
8.4 X 105
R2
5.0 X 103
2.5 X 104
1.4 X 105
7.9 X 105
R3
5.0 X 103
2.3 X 104
2.0 X 105
8.7 X 105
mean
5.0 X 103
2.4 X 104
1.8 X 105
8.3 X 105
SD
0
1.2 X 103
3.2 X 104
4.0 X 104
1
0.4
R1
5.0 X 103
2.3 X 104
1.3 X 105
6.8 X 105
R2
5.0 X 103
2.7 X 104
1.0 X 105
6.0 X 105
R3
5.0 X 103
3.0 X 104
1.4 X 105
7.3 X 105
mean
5.0 X 103
2.7 X 104
1.2 X 105
6.7 X 105
SD
0
3.5 X 103
2.1 X 104
6.6 X 104
3.1
0.3
R1
5.0 X 103
2.5 X 104
1.9 X 105
9.4 X 105
R2
5.0 X 103
3.1 X 104
2.2 X 105
1.1 X 106
R3
5.0 X 103
2.9 X 104
1.9 X 105
9.1 X 105
mean
5.0 X 103
2.8 X 104
2.0 X 105
9.8 X 105
SD
0
3.1 X 103
1.7 X 104
1.0 X 105
9.8
0.8
R1
5.0 X 103
3.3 X 104
2.3 X 105
1.2 X 106
R2
5.0 X 103
3.3 X 104
1.8 X 105
9.1 X 105
R3
5.0 X 103
2.5 X 104
1.5 X 105
8.4 X 105
mean
5.0 X 103
3.0 X 104
1.9 X 105
9.8 X 105
SD
0
4.2 X 103
4.0 X 104
1.9 X 105
31.3
1.7
R1
5.0 X 103
3.0 X 104
2.2 X 105
1.0 X 106
R2
5.0 X 103
2.9 X 104
2.0 X 105
9.0 X 105
R3
5.0 X 103
3.2 X 104
1.6 X 105
8.9 X 105
mean
5.0 X 103
3.0 X 104
1.9 X 105
9.3 X 105
SD
0
1.5 X 103
3.1 X 104
6.1 X 104
100
4.4
R1
5.0 X 103
3.2 X 104
1.9 X 105
9.8 X 105
R2
5.0 X 103
2.7 X 104
2.0 X 105
1.0 X 106
R3
5.0 X 103
1.7 X 104
1.8 X 105
9.3 X 105
mean
5.0 X 103
2.5 X 104
1.9 X 105
9.7 X 105
SD
0
7.6 X 103
1.0 X 104
3.6 X 104
Table 2. Growth inhibition rates based on mean value during the test period 
(1) Average growth rate 
Nominal concentration (mg/L)
Mean measured concentration (mg/L)
Average growth rate
Relative inhibition (%)
Mean relative inhibition (%)
Control
ND
1.7038
-
-
0.3
0.3
1.7084
-0.3
0.0 
1.6861
1.0 
1.7180 
-0.8
1
0.4
1.6385
3.8
4.2
1.598
6.2
1.6619
2.5
3.1
0.3
1.7464
-2.5
-3.4
1.8030 
-5.8
1.7356
-1.9
9.8
0.8
1.8378
-7.9
-3.4
1.7358
-1.9
1.7090 
-0.3
31.3
1.7
1.7674
-3.7
-2.2
1.7312
-1.6
1.7263
-1.3
100.0 
4.4
1.7609
-3.4
-3.3
1.7747
-4.2
1.7453
-2.4
(2) Yield 
Nominal concentration (mg/L)
Mean measured concentration (mg/L)
Yield
Relative inhibition (%)
Mean relative inhibition (%)
Control
ND
824,667 
-
-
0.3
0.3
836,000 
-1.4 
-0.2 
781,500 
5.2 
860,500 
-4.3 
1
0.4
677,000 
17.9 
19.1 
599,000 
27.4 
726,500 
11.9 
3.1
0.3
937,500 
-13.7 
-19.5 
1,112,000 
-34.8 
907,500 
-10.0 
9.8
0.8
1,235,000
-49.8 
-20.5 
908,000 
-10.1 
837,500 
-1.6 
31.3
1.7
999,000 
-21.1 
-12.2 
895,500 
-8.6 
882,500 
-7.0 
100.0 
4.4
979,500 
-18.8 
-18.6 
1,021,000 
-23.8 
934,500 
-13.3 
Table3. pH 

Nominal concentration (mg/L)
0-hour
72-hour
Change of pH during the test period
Control
9.06
8.36
0.70
0.3
8.83
8.39
0.44
1
8.84
8.37
0.47
3.1
8.87
8.35
0.52
9..8
8.89
8.30
0.59
31.3
8.79
8.32
0.47
100.0
8.57
8.44
0.13



Overall remarks, attachments 

Overall remarks 

	


Applicant's summary and conclusion 

Conclusions 

	The 72hr-EC50 values expressed in terms of the measured concentration at 0 hours of calcium hydrogenorthophosphate to Pseudokirchneriella subcapitata were determined as > 4.4 mg/L for both average growth rate and yield. 


Executive summary 

	This study was performed to assess the inhibitory effect of calcium hydrogenorthophosphate (CAS No. 7757-93-9) on the growth of the unicellular green algae Pseudokirchneriella subcapitala (Strain No. UTEXI648). This study was conducted in accordance with the OECD Guidelines for Testing of Chemicals No. 201 "Freshwater AIga and Cyanobacteria, Growth Inhibition Test (Adopted: March 23, 2006)" and NIER, Notification No. 2006-29 (December 19, 2006), [Annex 5] Chapter 2-1 "AIga, Growth Inl?ition Test", NIER, Korea The toxicity test was performed with control and nominal concentrations of 0.3, 1.0, 3.1, 9.8, 31 .3, 100.0 mg/L each in triplicates, with measured concentrations of 0.3, 0.4, 0.3, 0.8, 1.7, and 4.4 mg/L at 0 hour, respectively. Cultures were incubated on a shaking incubator under continuous illumination at 23.7 +/- 0.5 oC for 72 hours. Growth was monitored daily by determining the cell density of each culture by direct counts using a BECKMAN COULTERTM Multisizer 3 particle analyzer. The following values, expressed in terms of the concentration measured at 0 hour, were obtained from the test. 
.
Average growth rate
Yield
72-hr EC10
-
-
72-hr EC20
-
-
72-hr EC50
> 4.4
> 4.4
NOEC
-
-
LOEC
-
-
* mg/L, measured concentration at 0 hour 
All results were expressed in terms of the concentration measured at 0 hour. At 0-hour (the start of the test), the measured concentrations were 0.3, 0.4, 0.3, 0.8, 1.7, and 4.4 mg/L. However, it was difficult to calculate the concentration of the test substance in the test solution because the calcium was not detected in the test solution of 0.3, 1.0, 3.1 mg/L at 72 -hour. It was judged that this test substance was sparingly soluble in OECD culture medium. 


7 Toxicological information 

7.1 Toxicokinetics, metabolism and distribution 

7.1.1 Basic toxicokinetics 

Basic toxicokinetics: Calcium-1 (Klaassen, 2008)[2] 

	UUID 
	  
	IUC5-df049526-bd98-422b-ae00-b8323255c712 

	Dossier UUID 
	  
	0 

	Author 
	  
	nier4 / National Institute of Environmental Research / Incheon / Korea, Republic Of 

	Date 
	  
	2011-09-26 18:21:52 KST 

	Remarks 
	  
	  


	  
	  


Administrative Data 

	[IP] OECD: HPVC 
	  
	  

	Purpose flag 
	key study ( ) robust study summary ( ) used for classification ( ) used for MSDS 

	Study result type 
	other: 
	  
	  

	Reliablility 
	2 (reliable with restrictions) 

	Rationale for reliability 
	(2g) Data from handbook or collection of data 


Data source 

Reference 

	Reference type 
	review article or handbook 

	Author 
	Klaassen CD 
	Year 
	2008 

	Title 
	Casarett and Doull's Toxicology: The basic science of poisons, 17th ed. 

	Bibliographic source 
	ISBN: 978-0-07-147051-3 

	Testing laboratory 
	  
	Report no. 
	  

	Owner company 
	The McGraw-Hill Companies 

	Company study no. 
	  
	Report date 
	  


Data access 

	data published 


Materials and methods 

Test material equivalent to submission substance identity 

	yes 


Test material identity 

	Identifier 
	Common name 

	Identity 
	Calcium 


Overall remarks, attachments 

Overall remarks 

	Calcium plays a key role as an essential structural component of the skeleton and also in many fundamental biological processes. These processes include neuromuscular excitability, membrane permeability, muscle contraction, enzyme activity, hormone release, and blood coagulation, among others. The maintain a constant concentration of calcium, despite marked variations in take and excretion, endocrine control mechanisms have evolved that primarily consist of the interactions of three major hormone 
 parathyroid hormone (PTH), calcitonin (CT), and cholecalciferol (vitamin D). 
Disruption of the normal regulation of calcium balance in animals results in hypercalcemia or hypocalcemia and can lead to metabolic disease and death. Pathological effects associated with abnormal levels of calcium in the body include mineralization of vital organs and other soft tissues, rickets, osteoporosis, and metabolic disorders (Siesjo, 1989). 
Approximately 99% of the calcium of the body is present in the inorganic matrix of bone as hydroxyapatite. Most of the remaining calcium is sequestered in the plasma membrane and endoplasmic reticulum of cells. Extracellular fluid contains 0.1% of the body
s calcium mass with a total calcium concentration of about 2.5 mmol/L. Extracellular and serum calcium exists in three forms: (1) ionized, (2) complexed to anions such as citrate, bicarbonate, phosphate, or lactate (5% of total calcium), and (3) protein bound. The protein-bound fraction of Ca2+ is dependent on the pH of the serum and is principally bound to negatively charged sites on albumin with smaller amounts bound to globulins. As the pH of serum becomes more acidic, the [Ca2+] will increase due to the competition of hydrogen ions [H+] for binding to the negatively charged site on serum proteins. Approximately 50% of the extracellular calcium (1.2 mmol/L) is in the ionzed form (Ca2+), which is the biologically active form of calcium. The ionized and complexed Ca2+ compose the ultrafilterable fraction of Ca2+ and represent the fraction that is present in the glomerular filtrate. Neonatal animals have slightly greater concentrations of extracellular calcium compared to adult animals. There is very little calcium in the cytosol, approximately 100 nM, which is predominantly in the ionized form. Calcium serves two primary functions in the body: (1) structural integrity of bones and teeth, and (2) as a messenger or regulatory ion. There is a 10,000-fold concentration gradient of Ca2+ between the extracellular fluid (1.2 mmol/L) and the cytoplasm (100 nM). This gradient permits Ca2+ to function as a signaling ion to activate intracellular processes. The lipid bilayer of the cell membrane has a low permeability to Ca2+; influx of Ca2+ into the cytoplasm is controlled by heterogeneous group of calcium channels regulated by membrane potential, cell membrane receptors, or intracellular secondary messengers. Influx of Ca2+ into cells can: (1) regulate cellular function by interactions with intracellular calcium-binding proteins (e.g., calmodulin) and calcium-sensitive protein kinases, and (2) stimulate biologic responses such as neurotransmitter release, contraction, and secretion. Ionized calcium also plays an important role in cell adhesion and blood coagulation. In addition, Ca2+ may regulate cellular function by binding to a G-protein-linked Ca2+-sensing receptor in the cell membrane, such as in parathyroid chief cells or renal epithelial cells (Brown et al., 1995). 
The kidney normally reabsorbs 98% or more of the filtered calcium. This high degree of reabsorption is an important mechanism to maintain the balance of calcium in the body. If necessary, the kidneys excrete large amounts of calcium in the urine. Ionized and complexed calcium enters the glomerular filtrate by convection and is reabsorbed by the renal tubules. The kidneys reabsorb approximately 40-fold more calcium than is absorbed by the intestinal tract due to the high degree of blood flow and ultrafiltration in the glomerulus. Reduction of glomerular filtration impairs the ability of the kidneys to excrete calcium. About 70% of filtered calcium is reabsorbed in the proximal convoluted tubules by diffusion and convection with water uptake between the epithelial cells. The thick ascending loop of Henle also absorbs about 20% of the filtered calcium, but the precise mechanism is unclear. Much of the calcium reabsorption appears to be passive, but an active component (Rouse and Suki, 1990) may also be present in the distal convoluted tubule, which reabsorbs approximately 10% of the filtered calcium. The principal stimulator of calcium reabsorption in the distal convoluted tubule is parathyroid hormone. Reabsorption of calcium in the distal convoluted tubule is an active transcellular process requiring the presence of calcium channels in the luminal cell membrane, intracellular calcium-binding proteins, such as calbindins, a Ca2+-ATPase, and Na+/Ca2+ exchanger in basolateral cell membranes. Renal epithelial cells express the Ca2+-sensing receptor on their membranes and the distribution of the receptor overlaps with localization of PTH receptors, so the kidneys may partially autoregulate the renal reabsorption of calcium based on concentration of Ca2+ in the blood. 


Basic toxicokinetics: Calcium-2 (Bingham et al., 2001) [2] 

	UUID 
	  
	IUC5-97400515-096c-4ffc-abe2-de604e35404b 

	Dossier UUID 
	  
	0 

	Author 
	  
	nier4 / National Institute of Environmental Research / Incheon / Korea, Republic Of 

	Date 
	  
	2011-09-26 18:22:12 KST 

	Remarks 
	  
	  


	  
	  


Administrative Data 

	[IP] OECD: HPVC 
	  
	  

	Purpose flag 
	supporting study ( ) robust study summary ( ) used for classification ( ) used for MSDS 

	Study result type 
	other: 
	  
	  

	Reliablility 
	2 (reliable with restrictions) 

	Rationale for reliability 
	(2g) Data from handbook or collection of data 


Data source 

Reference 

	Reference type 
	review article or handbook 

	Author 
	Bingham E, Cohrssen B and Powell CH 
	Year 
	2001 

	Title 
	Patty/s Toxicology, Volume2, 5th ed. 

	Bibliographic source 
	ISBN: 0-471-31933-3 

	Testing laboratory 
	  
	Report no. 
	  

	Owner company 
	John Wiley & Sons, Ins. 

	Company study no. 
	  
	Report date 
	  


Data access 

	data published 


Materials and methods 

Test material equivalent to submission substance identity 

	yes 


Test material identity 

	Identifier 
	Common name 

	Identity 
	Calcium 


Results and discussions 

Pharmacokinetic studies 

Absorption 

	Calcium is absorbed from the gastrointestinal (GI) tract as a two-step process. Absorption occurs rapidly from the gut lumen into mucosal cells, and is then extruded into the interstitial fluid, with the first step faster than the second. 1,25-Dihydroxyvitamin D (1,25(OH)2D, the active form of vitamin D) is required for both steps in calcium transport. Fractional calcium absorption varies inversely with dietary calcium intake. With a prolonged decrease in calcium intake, serum parathyroid hormone and 1,25(OH)2D concentration increase and the fraction of ingested calcium which is absorbed increases. 


Distribution in tissues 

	Calcium in the bloodstream is predominantly associated with albumin. 


Excretion 

	Unabsorbed calcium is excreted in the feces. Renal calcium excretion is a function of the filtered load and the efficiency of reabsorption; the latter of these is regulated by parathyroid hormone. A high sodium diet increases the renal excretion of calcium, as both compete for reabsorption at the same sites in the renal tubules. The absorption of calcium from foods can be decreased by the presence of oxalic acid (found in spinach, sweet potatoes, rhubarb, and beans) or phytic acid (found in unleavened bread, nuts, grains, and soy isolates. 


Metabolite characterisation studies 

Details on metabolites 

In general, toxicological effects of concern related to calcium are associated with sustained increases in intracellular calcium. Although this situation can have a therapeutic benefit in certain instances, such as the increase in intracellular calcium caused secondarily to inhibition of Na+, K+-ATPase by such compounds as digitalis-thus causing enhanced contractility and excitability of cardiac muscle, sustained increases in intracellular calcium are rarely beneficial. The intracellular concentration of cytosolic free Ca2+ is approximately 100 nM. The 10,000-fold gradient between extracellular and intracellular calcium is maintained by the impermeability of the plasma membrane to calcium and by calcium pumps that either move calcium up the concentration gradient across the plasma membrane, or sequester excess intracellular calcium in the endoplasmic reticulum or mitochondria. Because mitochondria have a low affinity transporter, they are active in calcium sequestration only when concentrations rise into the micromolar concentration range.

	Sustained increases in intracellular free calcium can occur via a number of mechanisms and can cause cell damage in at least three ways. First, increased sequestration of calcium in mitochondria is associated with decreased ATP synthesis, with depletion of cellular energy reserves. This can potentiate a destructive cycle, as the extrusion of calcium from cells is ATP-dependent. A second means by which increased intracellular calcium can have toxic effects is via its effect on cellular cytoskeletal proteins. Increased intracellular calcium causes diassociation of actin filaments from a-actinin and fodrin; these two proteins promote anchoring of actin filaments to the plasma membrane. Without this anchoring, membrane blebbing occurs, which predisposes the membrane to rupturing. A third mechanism by which increased intracellular calcium can exert a toxic effect is vis activation of hydrolytic enzymes that degrade protein, phospholipids, and nucleic acids. Neutral calcium-activated neutral proteases, or calpains, target integral membrane proteins and can proteolytically activate protein kinase C. Activation of phospholipases by calcium ions causes membrane degeneration directly and by the generation of detergents. Chromatin fragmentation occurs with the activation of CA2+-Mg2+-dependent endonucleases. In addition, elevated intracellular Ca2+ and lock topoisomerase II a form that cleaves-but dose not ligate-DNA, contributing to chromatin fragmentation. 


Basic toxicokinetics: Calcium-3 (Beers and Berkow, 1999) [2] 
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	Reference type 
	review article or handbook 
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	Beers MH and Berkow R 
	Year 
	1999 

	Title 
	The Merck Manual of diagnosis and therapy 

	Bibliographic source 
	ISBN: 0911910-10-7, ISSN: 0076-6526 

	Testing laboratory 
	  
	Report no. 
	  

	Owner company 
	Merck & Co., Inc. 

	Company study no. 
	  
	Report date 
	  


Data access 

	data published 


Materials and methods 

Test material equivalent to submission substance identity 

	yes 


Test material identity 

	Identifier 
	Common name 

	Identity 
	Calcium 


Results and discussions 

Metabolite characterisation studies 

Details on metabolites 

Ca is required for the proper functioning of numerous intracellular and extracellular processes, including muscle contraction, nerve conduction, hormone release, and blood coagulation. In addition, the Ca ion plays a unique role in intracellular signaling and is involved in the regulation of many enzymes. The maintenance of Ca homeostasis, therefore, is critical.

Both the extracellular and intracellular concentrations of Ca are tightly regulated by bidirectional Ca transport across the plasma membrane of cells and by the membranes of intracellular organelles such as the endoplasmic reticulum, the sarcoplasmic reticulum of muscle cells, and the mitochondria. The transport of Ca out of the cytoplasm of cells and into these various compartments and the high degree of Ca protein binding maintains the concentration of ionized Ca in the cytoplasm in the micromolar range (ie, less than 1/1000th of the plasma Ca concentration). Because Ca is present in the cytosol in such low concentrations, it is uniquely suited to act as an intracellular second messenger. In skeletal muscle, transient increases in cytosolic Ca concentration cause interaction between Ca and the Ca-binding proteins troponin C and calmodulin and initiate muscle contraction. Excitation-concentration coupling in cardiac and smooth muscle is also Ca-dependent. The intracellular Ca concentration regulates a variety of other cellular processes by activating protein kinases and enzyme phosphorylation. Ca is also involved in the action of other intracellular messengers, such as cyclic adenosine monophosphate (cAMP) and inositol 1,4,5-triphosphate, and thus mediates the cellular response to numerous hormones, including epinephrine, glucagon, vasopressin, secretin, and cholecystokinin.

Despite its important intracellular roles, roughly 99% of body Ca is in bone, where it is mainly complexed with other ions in the form of hydroxyapatite crystals. Roughly 1% of bone Ca is freely exchangeable with the ECF and, therefore, is available for buffering changes in Ca balance. Normal total plasma Ca levels range from 8.8 to 10.4 mg/dL (2.20 to 2.60 mmol/L). About 40% of the total blood Ca is bound to plasma proteins, primarily albumin. The remaining 60% includes ionized Ca plus Ca complexed with phosphate and citrate. The total Ca (ie, protein-bound, complexed, and ionized Ca) is usually determined by clinical laboratory measurement of plasma Ca. Ideally, the ionized or free Ca should be determined, since this is the physiologically active form of Ca in plasma. Ionized Ca has been difficult to measure historically and is still not routinely measured. However, ionized Ca can now be determined with ion-specific electrodes, which is occasionally useful in patients in whom significant alterations of protein binding of plasma Ca are suspected.

The ionized Ca fraction is generally inferred from the total plasma Ca. Ionized Ca is roughly 50% of total plasma Ca and ranges from about 4.7 to 5.2 mg/dL (1.17 to 1.3 mmol/L). Protein binding of Ca is influenced by pH changes. Acidosis is associated with increased ionized Ca due to decreased protein binding, whereas alkalosis is associated with decreased ionized Ca due to increased protein binding. Alterations in plasma protein concentration also affect the ionized Ca fraction. In hypoalbuminemia, for instance, the measured plasma Ca is often low, but since this mainly reflects low levels of the bound fraction of Ca, ionized Ca can be normal. The total plasma Ca concentration can be corrected for the albumin level by using the approximation that measured total plasma Ca will decrease or increase 0.8 mg/dL (0.20 mmol/L) for every 1 g/dL decrease or increase in albumin. Thus, a patient with an albumin of 0.2 g/dL (normal, 4.0) should have a reduction in measured plasma Ca of 1.6 mg/dL (2X0.8 mg/dL) from hypoalbuminemia alone. In this case, the range limits of acceptable plasma Ca values should be reduced by 1.6 mg/dL (0.40 mmol/L); alternatively, the patient’s plasma Ca can be increased by the same factor and compared with the normal ranges for plasma Ca listed above. Unfortunately, this and other algorithms for predicting ionized Ca are often inaccurate. Therefore, plasma-ionized Ca should be directly measured whenever an abnormality in the ionized Ca is suspected despite normal total plasma Ca. Increases in plasma proteins as occur in multiple myeloma can raise total plasma Ca by the protein-bound fraction. Since paraproteins bind plasma CA unpredictably, plasma-ionized Ca should be measured directly to guide clinical decisions.

	Maintenance of the body Ca stores and plasma Ca concentration ultimately depends on dietary Ca intake, absorption of Ca from the GI tract, and renal Ca excretion. Roughly 1000 mg of Ca is ingested in a balanced diet each day. About 200 mg/day is lost in the lumen of the GI tract in bile and other secretions. Depending on the concentration of circulating 1,25-dihydroxyvitamin D, roughly 200 to 400 mg of Ca is absorbed from the bowel each day. The remaining 800 to 1000 mg (20 to 25 mmol) appears in the stool. Net Ca balance is maintained through renal Ca excretion averaging 200 mg/day (5 mmol/day). 


Basic toxicokinetics: Calcium-4 (Whiting, 1995) [3] 
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	publication 
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	Report no. 
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Data access 
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Materials and methods 

Type of method 

	in vivo 


Objective of study 

	absorption 


Test material identity 

	Identifier 
	Common name 

	Identity 
	calcium 


Radiolabelling 

	yes 


Results and discussions 

Metabolite characterisation studies 

Metabolites identified 

	no 


Remarks on results including tables and figures 

	Increased intake of calcium has been recently recommended by a National Institutes of Health(NIH) Consensus Development Panel on Optimal Calcium Intake. However, high intakes of dietary calcium can inhibit iron absoprtion if both are present in the same meal. The timing of calcium consumption in relation to iron is important. In this study, effect of added calcium on relative iron absorption was estimated. Treatments were given to each of 20 healthy premenopausal women. Each treatment period was 10days, divided into two 5 -day periods. Three was a measurable decline in iron absorption when the majority of dietary calcium was consumed with meals containing most of the dietary iron. Approximately 45% more iron was absorbed during the period when calcium was ingested with the low-iron meals as opposed to being ingested with the high iron meals. When calcium was not consumed at the main iron - containing meals, 0.44 mg more iron was absorbed by the subjects. Recent studies suggest that calcium competes for iron-binding sites on the intestinal iron-binding protein mobilferrin, which may be important for intestinal iron uptake. 


Overall remarks, attachments 

Overall remarks 

	


Applicant's summary and conclusion 

Conclusions 

	High intakes of dietary calcium can inhibit iron absorption if both are present in the same meal. Recent studies suggest that calcium competes for iron-binding sites on the intestinal iron-binding protein mobilferrin, which may be important for intestinal iron uptake. 


Executive summary 

	


Basic toxicokinetics: Calcium-5 (Wood and Zheng, 1997) [3] 
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Materials and methods 

Type of method 

	in vivo 


GLP compliance 

	no 


Test material equivalent to submission substance identity 

	yes 


Test material identity 

	Identifier 
	Common name 

	Identity 
	calcium phosphate 


Results and discussions 

Metabolite characterisation studies 

Remarks on results including tables and figures 

	Studies were addressed the effects of a high calcium intake on zinc absorption and balance in adults. Eighteen healthy, eldery white women aged 59-68 y were recruited from various parts of the United States with strict control of dietary intake and urine and stool collections for 36-d zinc-balance study. Uninary zinc was not affected by dietary treatment and did not reflect changes in zinc absorption. Zinc balance decreased significantly (p<0.005) during consumption of the high-calcium diets compared with the the basal diet. 

Dietary 
Basal diet (umol/day)
Basal diet + Calcium phosphate (umol/day)
Basal diet + Milk (umol/day)
Zinc intake
268.6 (+/-) 2.0
269 (+/-) 2.8
265 (+/-) 1.9
Fecal zinc
233 9 (+/-) 7.5
263 (+/-) 8
262 (+/-) 8.9
Urinary zinc
6.9 (+/-) 0.8
6.7 (+/-) 0.8
7.0 (+/-) 0.9
Apparent zinc absorption
35.1 (+/-) 7.8
6.1 (+/-) 8.6
2.6 (+/-) 9



Overall remarks, attachments 

Overall remarks 

	


Applicant's summary and conclusion 

Conclusions 

	Studies were addressed the effects of a high calcium intake on zinc absorption and balance in adults. Uninary zinc was not affected by dietary treatment and did not reflect changes in zinc absorption. Zinc balance decreased significantly (p<0.005) during consumption of the high-calcium diets compared with the the basal diet. 


Executive summary 

	


Basic toxicokinetics: Phosphate-1 (Beers and Berkow, 1999) [2] 
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Overall remarks, attachments 

Overall remarks 

	Phosphorus is one of the abundant elements in the human body. Most phosphorus in the body is complexed with oxygen as phosphate (PO4). About 85% of the roughly 500 to 700 g of PO4 in the body is contained in bone, where it is an important constituent of the crystal hydroxyapatite. In soft tissues, PO4 is mainly found in the intracellular compartment. It is an integral component of several organic compounds, including nucleic acids and the phospholipids of cell membranes. PO4 is also intimately involved in aerobic and anaerobic energy metabolism. RBC 2,3-diphosphoglycerate (2,3-DPG) plays a crucial role in O2 delivery to tissue. Inorganic PO4 is a major intracellular anion, but it is also present in plasma. The normal plasma inorganic PO4 concentration in adults ranges from 2.5 to 4.5 mg/dL (0.81 to 1.45 mmol/L). PO4 is up to 50% higher in infants and 30% higher in children, possibly because of higher phosphate requirements for growth. 
The typical American diet contains about 800 to 1,500 mg of PO4. This amount appears in the stool in varying amounts depending on the amount of PO4 binding compounds (mainly Ca) in the diet. Like Ca, gastrointestinal PO4 absorption is also enhanced by vitamin D. Renal PO4 excretion roughly equals GI absorption to maintain net PO4 balance. PO4 depletion can occur in a variety of disease states and results in conservation of PO4 by the kidneys. Bone PO4 serves as a reservoir, which can buffer changes in plasma and intracellular PO4. 


7.2 Acute Toxicity 

7.2.1 Acute toxicity: oral 

Acute toxicity: oral.001 (NIER, 2008) 
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	Title 
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	Report no. 
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	Owner company 
	National Institute of Environmental Research (NIER) 

	Company study no. 
	  
	Report date 
	2008-11-12 


Data access 

	data submitter is data owner 


Data protection claimed 
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Materials and methods 

Test type 

	acute toxic class method 


Limit test 

	no 


Test guideline 

	Qualifier 
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	Guideline 
	OECD Guideline 423 (Acute Oral toxicity - Acute Toxic Class Method) 
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	no 


GLP compliance 

	yes 
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Test material identity 
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	231-826-1 


	Identifier 
	EC name 

	Identity 
	Calcium hydrogenorthophosphate 


	Identifier 
	IUPAC name 

	Identity 
	Calcium dihydrogen phosphate 


Details on test material 

- Name of test material: Calcium phosphate dibasic

- Molecular formula: CaHPO4

- Molecular weight: 136.06

- Smiles notation: O=P1(O)O[Ca]O1

- InChl (if other than submission substance): 1S/Ca.H3O4P/c;1-5(2,3)4/h;(H3,1,2,3,4)/q+2;/p-2

- Substance type: Inorganic compound

- Physical state: White powder

- Analytical purity: 98.9 %

- Impurities: No data

- Purity test date: May, 2007

- Lot/batch No.: 047K0035

- Stability under test conditions: Stable at ambient temperature and pressure

- Storage condition of test material: Room temperature

	- Other: Occurrence and accumulate of dust minimization. Keep in cool and dryness. 


Test animals 

Species 

	rat 


Strain 

	Sprague-Dawley 


Sex 

	female 


Details on test animals and environmental conditions 

TEST ANIMALS

- Source: Orient Bio Inc., Korea

- Age at study initiation: 8 to 9 weeks

- Weight at study initiation: 200.29 to 217.03 grams (1st step) / 187.47 to 213.71 grams (2nd step)

- Fasting period before study: 24 hours

- Housing: Wire mesh cage (250 W X 350 L X 180 H mm)

- Diet: ad libitum

- Water: ad libitum

- Acclimation period: 6 to 13 days

ENVIRONMENTAL CONDITIONS

- Temperature (°C): 19.9 to 21.1 °C

- Humidity (%): 41.6 to 51.8 %

- Air changes (per hr): 10 to 15 air changes / hr

- Photoperiod (hrs dark / hrs light): 12 hrs dark / 12 hrs light

	IN-LIFE DATES: From: Jul.24.2008. To: Aug.07.2008. 


Administration / exposure 

Route of administration 

	oral: gavage 


Vehicle 

	water 


Details on oral exposure 

VEHICLE

- Amount of vehicle (if gavage): 10 mL/kg

	- Justification for choice of vehicle: Solubility trial performed prior to study initiation date. Because the test substance was dissolved in distilled water, it was selected. Refer to sponsor information about test substance for additional details. 


Doses 

1st step: 2,000 mg/kg

	2nd step: 2,000 mg/kg 


No. of animals per sex per dose 

	3 rats/female/dose 


Control animals 

	yes 


Details on study design 

- Duration of observation period following administration: 14 days

- Frequency of observations and weighing: General condition of all animals observed continuously for the first hour after administration and once every hour up to the first 6 hours. For the remainder of the 14 day observation period, animals were observed once every day. Individual animals were weighed before administration and at 1, 3, 7 and 14 days after administration.

- Necropsy of survivors performed: yes

	- Other examinations performed: clinical signs, body weight and necropsy 


Statistics 

	The body weight were evaluated for changes during observation period. Mean and standard deviation were applied to resulting data. No additional statistical assessment was performed in data analysis. The resulting LD50 value was classified according to National Institute of Environmental Research Notification No. 2007-29 (Dec. 28. 2007). 


Any other information on materials and methods incl. tables 

	


Results and discussions 

Effect levels 

	Sex 
	female 

	Endpoint 
	LD50 

	Effect level 
	>= 2000 mg/kg bw 

	95% CL 
	  

	Remarks 
	  


Mortality 

1st step: No mortality was observed during observation period.

	2nd step: No mortality was observed during observation period. 


Clinical signs 

1st step: No clinical signs was observed during observation period.

	2nd step: No clinical signs was observed during observation period. 


Body weight 

1st step: Animal No. 1 had loss of body weight 3 days compare with 1 day after test substance administration, but recovered at 7 days after administration. Normal body weight gains were obtained in the other animals.

	2nd step: Normal body weight gains were obtained in all animals. 


Gross pathology 

1st step: At the end of study, animals were subjected to necropsy and no abnormal gross findings were observed.

	2nd step: At the end of study, animals were subjected to necropsy and no abnormal gross findings were observed. 


Remarks on results including tables and figures 

	Table 1. Group description 
Group
Sex
No. of animals
Identification of animals
Dose volume (mL/kg)
Dose (mg/kg)
1st step
Female
3
1 to 3
10
2000
2nd step
Female
3
4 to 6
10
2000
Table 2. Body weight changes of female rats in acute oral toxicity study 
Group
Dose (mg/kg)
Animal No.
0-day
1-day
3-day
7-day
14-day
1st step
2000
1
217.03 
238.35 
238.00 
245.58 
272.02 
"
2000
2
200.29 
207.62 
219.68 
226.88 
248.67 
"
2000
3
205.90 
231.52 
233.69 
249.83 
272.67 
"
-
Mean
207.74 
225.83 
230.46 
240.76 
264.45 
"
-
S.D.
8.52 
16.14 
9.58 
12.21 
13.67 
"
-
N
3 
3 
3 
3 
3 
2nd step
2000
4
200.90 
218.89 
222.62 
229.79 
236.41 
"
2000
5
213.71 
241.82 
243.13 
252.31 
262.25 
"
2000
6
187.47 
197.27 
202.94 
209.23 
215.63 
"
-
Mean
200.69 
219.33 
222.90 
230.44 
238.10 
"
-
S.D.
13.12 
22.28 
20.10 
21.55 
23.36 
"
-
N
3 
3 
3 
3 
3 



Overall remarks, attachments 

Overall remarks 

	


Applicant's summary and conclusion 

Interpretation of results 

	Toxicity Category V 


Criteria used for interpretation of results 

	OECD GHS 


Conclusions 

	In conclusion, the test substance (Calcium hydrogenorthophosphate, CAS No.: 7757-93-9) was classified as acute toxicity Category 5 (LD50 cut-off : ≥2,000 mg/kg b.w) in the GHS health hazard classification. 


Executive summary 

	This study was performed to evaluate GHS classification and LD50 for test substance (Calcium hydrogenorthophosphate, CAS No.: 7757-93-9) in female SD rats. The test substance was orally administered for single dose. Experiment was started at dose levels of 2,000 mg/kg for the 1st Step. For 1st Step, there were no moribund animals or mortality. Therefore, 2nd Step was conducted at 2,000 mg/kg dose. Mortalities, clinical signs and body weight changes were monitored during the 14 days observation period. Necropsy and evaluation was performed for all animals. For the 1st and 2nd Steps, no mortality or clinical signs were observed for all animals. One animal for the 1st Step had loss of body weight 3 days after administration, but recovered at 7 days after administration. There was normal body weight gain in all animals for the 2nd Step. At the end of study, animals were subjected to necropsy and no abnormal gross findings were observed for the 1st and 2nd Steps. In conclusion, the test substance (Calcium hydrogenorthophosphate, CAS No.: 7757-93-9) was classified as acute toxicity Category 5 (LD50 cut-off : >=2,000 mg/kg bw/day) in the GHS health hazard classification. 


Acute toxicity: oral.002 (ECHA, 2011-1) 
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	2011 

	Title 
	ECHA CHEM, Registed substances - Calcium hydrogenorthophosphate 

	Bibliographic source 
	  

	Testing laboratory 
	  
	Report no. 
	  

	Owner company 
	  

	Company study no. 
	  
	Report date 
	  


Data access 

	data published 


Materials and methods 

Test type 

	standard acute method 


Limit test 

	no 


Test guideline 

	Qualifier 
	no guideline followed 

	Guideline 
	  

	Deviations 
	  


GLP compliance 

	no 


Test materials 

Test material equivalent to submission substance identity 

	yes 


Test material identity 

	Identifier 
	CAS number 

	Identity 
	7757-93-9 


	Identifier 
	EC number 

	Identity 
	231-826-1 


	Identifier 
	EC name 

	Identity 
	Calcium hydrogenorthophosphate 


	Identifier 
	IUPAC name 

	Identity 
	Calcium dihydrogen phosphate 


Details on test material 

- Name of test material (as cited in study report): Dicalcium phosphate

- Analytical purity: no data

	- Lot/batch No.: MK 1.5 9-29-70 w/PCI SPA 


Test animals 

Species 

	rat 


Strain 

	Sprague-Dawley 


Sex 

	female 


Details on test animals and environmental conditions 

- Weight at study initiation: 190 to 210 grams

- Fasting period before study: 24 hours

	


Administration / exposure 

Route of administration 

	oral: gavage 


Vehicle 

	water 


Details on oral exposure 

VEHICLE

- Concentration in vehicle: 200 mg/mL

	


Doses 

	4,640 and 10,000 mg/kg 


No. of animals per sex per dose 

	5/female/dose 


Control animals 

	yes 


Details on study design 

- Duration of observation period following administration: 14 days 

- Frequency of observations and weighing: no data

- Necropsy of survivors performed: yes

	


Results and discussions 

Effect levels 

	Sex 
	female 

	Endpoint 
	LD50 

	Effect level 
	> 10000 mg/kg bw 

	95% CL 
	  

	Remarks 
	  


Mortality 

Dose level : 4,640 mg/kg bw 

Mortality: 0/5

Dose level: 10,000 mg/kg bw 

	Mortality: 0/5 


Clinical signs 

	No apparent signs of toxicity were produced from either sample when dosed at 4,640 mg/kg bw. The sample from Salt Lake (PCI SPA derived dical) produced acute depression and dyspnea at the 10,000 mg/kg dose level. 


Body weight 

	No data 


Gross pathology 

	The following abnormalities were observed in the animals dosed with 10,000 mg/kg. stomach and upper gastro-intestinal tract erythemic with congestion of the liver, kidneys and adrenals. Animals treated with reagent grade dicalcium phosphate at 4,640 and 10,000 mg/kg bw appeared grossly normal when autopsied 14 days after treatment. 


Applicant's summary and conclusion 

Interpretation of results 

	not classified 


Criteria used for interpretation of results 

	EU 


Conclusions 

	Dicaclium phosphate Reagent grade gave acute oral LD50 vales of >10,000 mg/kg bw and thererfore under the conditions of this study are determined to be not acutely toxic via the oral route (according to EU CLP). 


Acute toxicity: oral.003 (ECHA, 2011-2) 
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	Study result type 
	experimental result 
	  
	  

	Reliablility 
	2 (reliable with restrictions) 

	Rationale for reliability 
	2g - Data from handbook or collection of data 


Data source 

Reference 

	Reference type 
	secondary source 

	Author 
	European Chemicals Agency (ECHA) 
	Year 
	2011 

	Title 
	ECHA CHEM, Registed substances - Calcium hydrogenorthophosphate 

	Bibliographic source 
	  

	Testing laboratory 
	  
	Report no. 
	  

	Owner company 
	  

	Company study no. 
	  
	Report date 
	  


Data access 

	data published 


Materials and methods 

Test type 

	fixed dose procedure 


Limit test 

	yes 


Test guideline 

	Qualifier 
	according to 

	Guideline 
	OECD Guideline 420 (Acute Oral Toxicity - Fixed Dose Method) 

	Deviations 
	no 


	Qualifier 
	according to 

	Guideline 
	EU Method B.1 bis (Acute Oral Toxicity - Fixed Dose Procedure) 

	Deviations 
	no 


GLP compliance 

	yes (incl. certificate) Date of GLP inspection: Date of Signature on GLP certificate: 26/11/2009 


Test materials 

Test material equivalent to submission substance identity 

	yes 


Test material identity 

	Identifier 
	CAS number 

	Identity 
	7753-87-4 


	Identifier 
	IUPAC name 

	Identity 
	Tricalcium bis(dihydrogenorthophosphate) 


Details on test material 

Sponsor's identification: Tricalcium bis(orthophosphate)

Description: white powder

Batch number: B12022A

Date received: 28 August 2009 

Expiry date: 24 January 2012

	Storage conditions: room temperature in the darkTest animals 


Test animals 

Species 

	rat 


Strain 

	Wistar 


Sex 

	female 


Details on test animals and environmental conditions 

TEST ANIMALS

- Source: Harlan UK Limited, Bicester, Oxon, UK.

- Age at study initiation: At the start of the study the animals were eight to twelve weeks of age. 

- Weight at study initiation: The bodyweight variation did not exceed ± 20% of the initial/mean bodyweight of any previously dosed animal(s).

- Fasting period before study: overnight fast immediately before dosing 

- Housing: The animals were housed in groups of up to four in suspended solid floor polypropylene cages furnished with woodflakes.

- Diet (e.g. ad libitum): (2014 Teklad Global Rodent diet supplied by Harlan Teklad, Blackthorn, Bicester, Oxon, UK) was allowed ad libitum throughout the study.

- Water (e.g. ad libitum):free access to mains drinking water

- Acclimation period:acclimatisation period of at least five days 

ENVIRONMENTAL CONDITIONS

- Temperature (°C): 19 to 25°C 

- Humidity (%): 30 to 70% 

- Air changes (per hr): The rate of air exchange was at least fifteen changes per hour.

	- Photoperiod (hrs dark / hrs light): lighting was controlled by a time switch to give twelve hours continuous light (06:00 to 18:00) and twelve hours darkness. 


Administration / exposure 

Route of administration 

	oral: gavage 


Vehicle 

	water 


Details on oral exposure 

VEHICLE

- Concentration in vehicle: For the purpose of the study the test material was freshly prepared, as required, as a suspension in distilled water to give a dose level of 2000mg/kg bodyweight.

- Amount of vehicle (if gavage): Not stated

- Justification for choice of vehicle: Distilled water was the preferred vehicle of the test method.

- Lot/batch no. (if required): Not stated

- Purity: Not stated

MAXIMUM DOSE VOLUME APPLIED: 10ml/kg

DOSAGE PREPARATION (if unusual): Not applicable

CLASS METHOD (if applicable)

	- Rationale for the selection of the starting dose: Using available information on the toxicity of the test material, 2000 mg/kg was chosen as the starting dose. 


Doses 

	Following a sighting test at a dose level of 2000 mg/kg, an additional four fasted female animals were given a single oral dose of test material, as a suspension in distilled water, at a dose level of 2000 mg/kg bodyweight. Clinical signs and bodyweight development were monitored during the study. All animals were subjected to gross necropsy. 


No. of animals per sex per dose 

1 female at 2000 mg/kg

	4 females at 2000 mg/kg 


Control animals 

	no 


Details on study design 

- Duration of observation period following administration: 14 days 

- Frequency of observations and weighing: Clinical observations were made ½, 1, 2, and 4 hours after dosing and then daily for fourteen days. Morbidity and mortality checks were made twice daily. Individual bodyweights were recorded on Day 0 (the day of dosing) and on Days 7 and 14.

- Necropsy of survivors performed: Yes

	- Other examinations performed: Clinical signs, body weight. 


Results and discussions 

Preliminary study (if fixed dose study) 

	A sighting test at a dose level of 2000 mg/kg was performed. 


Effect levels 

	Sex 
	female 

	Endpoint 
	LD50 

	Effect level 
	> 2000 mg/kg bw 

	95% CL 
	  

	Remarks 
	  


Mortality 

	There were no deaths. 


Clinical signs 

	Hunched posture was noted in four animals during the day of dosing and persisted in one animal one day after dosing. No other signs of systemic toxicity were noted. 


Body weight 

	All animals showed expected gains in bodyweight over the observation period. 


Gross pathology 

	No abnormalities were noted at necropsy. 


Other findings 

- Organ weights: Not recorded

- Histopathology: Not recorded

- Potential target organs: Not recorded

- Other observations: None

	


Remarks on results including tables and figures 

	Table 1. Individual clinical observations and mortality data. 
Dose Level (mg/kg)
Animal number
Effects noted after dosing (Hours)
Effects noted during period after dosing (Days)
1/2
1
2
4
1
2
3
4
5
6
7
8
9
10
11
12
13
14
2000
1-0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
2-0
0
0
H
H
0
0
0
0
0
0
0
0
0
0
0
0
0
0
2-1
0
H
H
H
0
0
0
0
0
0
0
0
0
0
0
0
0
0
2-2
0
H
H
H
0
0
0
0
0
0
0
0
0
0
0
0
0
0
2-3
0
H
H
H
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0: No signs of systemic toxicity 
H: Hunched posture 

Table 2. Individual body weights and body weight changes. 

Dose Level (mg/kg)
Animal number
Body weight at day
Body weight gain during week
0
7
14
1
2
2000
1-0
163
172
183
9
11
2-0
157
171
190
14
19
2-1
176
183
193
7
10
2-2
160
170
186
10
16
2-3
166
182
184
16
2
Table 3. Individual necropsy finding 
Dose Level (mg/kg)
Animal number
Time of Death
Macroscopic observations
2000
1-0
Killed day: 14
No abnormalities detected
2-0
Killed day: 14
No abnormalities detected
2-1
Killed day: 14
No abnormalities detected
2-2
Killed day: 14
No abnormalities detected
2-3
Killed day: 14
No abnormalities detected



Applicant's summary and conclusion 

Interpretation of results 

	not classified The acute oral median lethal dose (LD50) of the test material in the female Wistar strain rat was estimated to be greater than 2000 mg/kg bodyweight (Globally Harmonised Classification System - Unclassified). 


Criteria used for interpretation of results 

	EU 


Conclusions 

The acute oral median lethal dose (LD50) of the test material in the female Wistar strain rat was estimated to be greater than 2000 mg/kg bodyweight (EU CLP - Unclassified). Study is sufficient for classification and labelling purposes, in accordance with Regulation (EC) No. 1272/2008 (EU CLP).

	This study supports the conclusion that calcium and magnesium orthophosphates exhibit low systemic toxicity and therefore the study is included to support the read-across argumentation for acute systemic toxicity. 


Executive summary 

	Introduction. 

The study was performed to assess the acute oral toxicity of the test material in the Wistar strain rat. The method was designed to meet the requirements of the following: OECD Guidelines for Testing of Chemicals No 420 
Acute Oral Toxicity - Fixed Dose Method
 (adopted 17 December 2001) and Method B1 bis Acute Toxicity (Oral) of Commission Regulation (EC) No. 440/2008 

Method. 

Following a sighting test at a dose level of 2000 mg/kg, an additional four fasted female animals were given a single oral dose of test material, as asuspensionindistilled water, at a dose level of 2000 mg/kg bodyweight. Clinical signs and bodyweight development were monitored during the study. All animals were subjected to gross necropsy. 

- Mortality. 

There were no deaths. 

- Clinical Observations. 

Hunched posture was noted in four animals. There were no other signs of systemic toxicity noted. 

- Bodyweight. 

All animals showed expected gains in bodyweight. 

- Necropsy. 

No abnormalities were noted at necropsy. 

Conclusion. 

The acute oral median lethal dose (LD50) of the test material in the female Wistar strain rat was estimated to be greater than 2000 mg/kg bodyweight (EU CLP). 


7.2.2 Acute toxicity: inhalation 

Acute toxicity: inhalation.001 (ECHA, 2011) 

	UUID 
	  
	IUC5-cd9cd82f-1672-4a5c-aacb-7a0637c90533 

	Dossier UUID 
	  
	0 

	Author 
	  
	nier4 / National Institute of Environmental Research / Incheon / Korea, Republic Of 

	Date 
	  
	2011-11-17 16:08:30 KST 

	Remarks 
	  
	  


	  
	  


Administrative Data 

	[IP] OECD: HPVC 
	  
	  

	Purpose flag 
	supporting study ( ) robust study summary ( ) used for classification ( ) used for MSDS 

	Study result type 
	experimental result 
	  
	  

	Reliablility 
	2 (reliable with restrictions) 

	Rationale for reliability 
	2g - Data from handbook or collection of data 


Data source 

Reference 

	Reference type 
	secondary source 

	Author 
	European Chemicals Agency (ECHA) 
	Year 
	2011 

	Title 
	ECHA CHEM, Registed substances-Calcium hydrogenorthophosphate 

	Bibliographic source 
	  

	Testing laboratory 
	  
	Report no. 
	  

	Owner company 
	  

	Company study no. 
	  
	Report date 
	  


Data access 

	data published 


Materials and methods 

Test type 

	standard acute method 


Limit test 

	yes 


Test guideline 

	Qualifier 
	according to 

	Guideline 
	OECD Guideline 403 (Acute Inhalation Toxicity) 

	Deviations 
	yes 


	Qualifier 
	according to 

	Guideline 
	EU Method B.2 (Acute Toxicity (Inhalation)) 

	Deviations 
	no 


	Qualifier 
	according to 

	Guideline 
	EPA OPPTS 870.1300 (Acute inhalation toxicity) 

	Deviations 
	yes 


GLP compliance 

	yes 


Test materials 

Test material equivalent to submission substance identity 

	no 


Test material identity 

	Identifier 
	CAS number 

	Identity 
	7757-93-9 


	Identifier 
	EC number 

	Identity 
	231-826-1 


	Identifier 
	EC name 

	Identity 
	Calcium hydrogenorthophosphate 


	Identifier 
	IUPAC name 

	Identity 
	Calcium dihydrogen phosphate 


Details on test material 

Identification : Calcium hydrogenorthophosphate

(Calcium bis(dihydrogenorthophosphate)), 

(MONOCALCIUM PHOSPHATE ANHYDROUS (C11-01)

Description : 

Powder

Batch Number : 

B02930A

Purity :

95%

Expiry Date (Retest Date) :

04-May-2010

Supplier of Test Item : 

Budenheim KG

Rheinstrasse 27

55757 Budenheim / Germany

Storage conditions :

	At room temperature, protected from direct sunlight 


Test animals 

Species 

	rat 


Strain 

	Wistar 


Sex 

	male/female 


Details on test animals and environmental conditions 

TEST ANLMALS

Source: Harlan Laboratories B.V., Kreuzelweg 53,5961 NM Horst / Netherlands

Age at study initiation: Male : 11 weeks, Females : 189.6 to 217.6 g

Fasting period before study: Not applicble

Housing: Animals were housed in groups of 5 of the same sex in Makrolon type-IV cages with wire mesh tops and standard softwood bedding 

("Lignocel " J. Rettenmaier & Shne GmbH & Co KG, 73494 Rosenberg / Germany, imported by Provimi Kliba AG, 4303 Kaiseraugest / Switzerland)

including paper enrichment (Enviro-dri from Lillico, Biotechnology, Surrey, UK)

Diet (e.g. ad libitum): Animals had ad libitum access to a pelleted standard Harlan Teklad 2914C rat maintenance diet (Provimi Kliba AG, 4303 Kaiseraugest, Switzerlamd). batch no. 20/10 except during the period when the animals were restrained in exposure tubes. Result of the analyses for contaminants and their limits of acceptability are archived at Harland Laboratories Ltd.

Water (e.g. ad libitum): Community tap water from Fllinsdorf ad libitum in water bottles, except during the period when they were restrained in exposure tubes. Results of representative analyses for contaminants are archived at Harlan Laboratories Ltd.

Acclimation period : Performed under Harlan Laboratories Study B68308 for eighteen days under laboratory conditions, after a clinical health examination. Only animals without any visible signs of illness were used for the study. A further observation of clinical signs was performed on the day of exposure, before exposure start.

ENVIRONMENTAL CONDITIONS

Optimal Hygienic Conditions (OHC) inside a barrier system. Air-conditioned with 10-15 air changes per hour, continuously monitored environment with a temperature range of 22+/- 3.C, a relative humidity range of 30-70% and a 12 hour fluorescent light/ 12 hour dark cycle. Values for relative humidity above the range occasionally occurred, usually following room cleaning, and were considered not to have any influence on the study. These data are not reported but retained at Harlan Laboratories Ltd. A radio program was played during most of the light period.

IN-LIFE DATES

FROM: Day 1 To: Day 14

	


Administration / exposure 

Route of administration 

	inhalation: dust 


Type of inhalation exposure 

	nose only 


Details on inhalation exposure 

GENERATION OF TEST ATMOSPHERE / CHAMBER DERCRIPTION

Exposure apparatus: A CR3020 rotating brush aersol generator connected to a micronizing jet mill. The aerosol generated was then discharged into the exposure chamber through a 63Ni charge neutralizer.

Exposure chamber volume: Not applicable (nose-only, flow-past inhalation exposure chamber)

Method of holding animals in test chamber: The animals were confined separately in restraint tubes which were positioned radially around the flow-past, nose-only exposure chamber. Only the nose of each animal was exposed to the atmosphere.

Source of air: Compressed air was supplied by means of an oil free compressor and passed respiratory quality filters before it was introduced into the exposure system.

Method of confitioning air: Respiratory quality filters

System of generating particulates/aerosols: A dust aerosol was generated from the test item using a CR3020 rotating aerosol generator connected to a micronizing jet mill. The aerosol generated was then discharged into the exposure chamber through a 63Ni chargeneutralizer.

Method of particle size determination: Mercer Impactor ( Model 02-130, IN-Tox. Products Inc., Albuquerque, New Mexico, U.S.A.).

Treatment of exhaust air: Filtered

Temperature, humidity, pressure in air chamber :

The oxygen concentration, temperature and rslative humidity of the test atmosphere were measured contiuously during the exposure on test aerosol samples taken at a representative exposure port using a calibrated device. The results were recorded manually and are reported at 30 minute intervals from the stsrt of exposure.

TEST ATMOSPHERE

Brief description of analytical method used: Gravimetric determinations of aerosol concentrarion were performed four times during exposure. The samples were collected on a Millipore durapore filter, Type HVLP loaded in a 47 mm in-line stainless steel filter sampling device. The filters were weighed before and immediately after sampling using a calibrated balance. The test aerosol concentration was calculted from the amount of test item presrnt on the filter and sample volume.

Samples taken from breathing zone: yes

	VEHICLE: No vehicle used. 


Analytical verification of test atmosphere concentrations 

	no 


Duration of exposure 

	4 h 
	Remarks 
	  


Concentrations 

Mean Achieved (mg/L)" 2.6

The nominal aerosol concentration was 7.5 mg/L air

Mean Mass Median Aerodynamic Diameter (um) 3.03, 2.95 and 3.03

Inhalable Fraction (% <4um ) 59.8%, 61.8 and 59.9%

	Geometric Standard Deviation 3.06, 2.97 and 3.04 


No. of animals per sex per dose 

	5 


Control animals 

	no 


Details on study design 

Duration of observation period following administrsrion: 14 days

Frequency of observations and weighing: All animals were observed fot clinical signs at houly intervals during exposure, immediately on removal from the restraining tubes at the end of expoure, one hour after termination of exposure and suvsequently once daily for fourteen dsys. Individual bodyweights were recorede prior to treatment on the day of exposure (day 1) and on Day 2,4,8 and 15 or at death.

Necropsy of survivors performed: yes

	Other examinations performed: None 


Statistics 

	No statisical analysis was performed as only one group was allocated to the study. 


Results and discussions 

Preliminary study (if fixed dose study) 

	Not applicable 


Effect levels 

	Sex 
	male/female 

	Endpoint 
	LC50 

	Effect level 
	> 2.6 mg/L air 

	95% CL 
	  

	Exp. duration 
	  

	Remarks 
	  


	Sex 
	  

	Endpoint 
	  

	Effect level 
	  

	95% CL 
	  

	Exp. duration 
	4 h 

	Remarks 
	CL not given 


Mortality 

	All animals survived the scheduled observation period. 


Clinical signs 

	Slightly to moderate ruffled fur was noted in all animals on test day 1, one hour after the end of the exposure and persisted slightly until test day 2 in nine animals. From test day 3 onwards, all animals were free clinical signs until their scheduled necropsy. 


Body weight 

	From test day 1 to testt day 2, marginal to slight body weight loss was noted in all animals. Thereafter all animals gained weight until scheduled necropsy. 


Gross pathology 

	There were no macroscopic findings. 


Other findings 

	Not applicable. 


Overall remarks, attachments 

Overall remarks 

	


Applicant's summary and conclusion 

Interpretation of results 

	not classified 


Criteria used for interpretation of results 

	EU 


Conclusions 

	The LC50 of Calcium hydrogenorthophosphate (calcium bis(dihydrogenorthophosphate)) obtained in this study was estimated to be greater than 2.6 mg/L air (gravimetrically determined mean aerosol concentration). This was the highest technically achievable test concentration. There was no indication of relevant sex-related differences in toxicity of the test item. 


Executive summary 

	A group of five male and five female albino rats [RccHanTM:WIST(SPF)] was exposed by nose-only, flow-past inhalation for four hours to the test item at agravimetricallydetermined mean concentration of 2.6 mg/L air. All animals were observed for clinical signs and mortality during the inhalation exposure and the subsequent 14-dayobservation period. Body weights were recorded prior to exposure on test day 1, and during the observation period on test days 2, 4, 8 and 15 before necropsy. On test day 15 all animals were sacrificed and necropsied. The ranges of aerosol concentration, temperature, relative humidity, oxygen content and airflow rate measured during the exposure were considered to be satisfactory for a study of this type. In addition, the test item was considered to be respirable to rats. All animals survived the scheduled observation period. Slight to moderate ruffled fur was noted in all animals after the end of the exposure and was still present in most animals up to test day 2.Thereafter, all animals were free from clinical signs. Transient body weight loss was noted in all animals from test day 1 to test day 2. Normal body weight development was observed thereafter. No macroscopical findings were present at necropsy. In conclusion, the LC50 of Calcium hydrogenorthophosphate (calcium bis(dihydrogenorthophosphate)) obtained in this study was estimated to be greater than 2.6 mg/L air (gravimetrically determined mean aerosol concentration). There was no indication of relevant sex-related differences in toxicity of the test item. 


7.2.3 Acute toxicity: dermal 

Acute toxicity: dermal.001 (ECHA, 2011) 

	UUID 
	  
	IUC5-a0688927-04d3-4176-b90b-1cef4d488ac0 

	Dossier UUID 
	  
	0 

	Author 
	  
	nier6 / National Institute of Environmental Research / Incheon / Korea, Republic Of 

	Date 
	  
	2011-09-27 13:44:33 KST 

	Remarks 
	  
	  


	  
	  


Administrative Data 

	[IP] OECD: HPVC 
	  
	  

	Purpose flag 
	supporting study ( ) robust study summary ( ) used for classification ( ) used for MSDS 

	Study result type 
	experimental result 
	  
	  

	Reliablility 
	2 (reliable with restrictions) 

	Rationale for reliability 
	2g - Data from handbook or collection of data 


Data source 

Reference 

	Reference type 
	secondary source 

	Author 
	European chemicals Agency (ECHA) 
	Year 
	2011 

	Title 
	ECHA CHEM, Registed substances-Calcium hydrogenorthophosphate 

	Bibliographic source 
	  

	Testing laboratory 
	  
	Report no. 
	  

	Owner company 
	  

	Company study no. 
	  
	Report date 
	  


Data access 

	data published 


Materials and methods 

Test type 

	fixed dose procedure 


Limit test 

	yes 


Test guideline 

	Qualifier 
	equivalent or similar to 

	Guideline 
	EPA OPPTS 870.1200 (Acute Dermal Toxicity) 

	Deviations 
	yes 


Principles of method if other than guideline 

	Study states protocols were consitent with or exceeded the requirements of EPA and OECD guidelines at the time of the study. 


GLP compliance 

	no data 


Test materials 

Test material equivalent to submission substance identity 

	yes 


Test material identity 

	Identifier 
	CAS number 

	Identity 
	7757-93-9 


	Identifier 
	EC number 

	Identity 
	231-826-1 


	Identifier 
	EC name 

	Identity 
	Calcium hydrogenorthophosphate 


	Identifier 
	IUPAC name 

	Identity 
	Calcium dihydrogen phosphate 


Details on test material 

Name of test material (as cited in study report): Calcium hydrogenorthophosphate (monocalcium phosphate anhydrous)

Physical state: solid ; white powder

Analytical purity: no data

Lot/batch No.: 525 Test animals

	


Test animals 

Species 

	rabbit 


Strain 

	other: Stauffland albino 


Sex 

	male/female 


Details on test animals and environmental conditions 

TEST ANIMALS

Source: Philips Rabbitry, Soquel, California

Weight at study initiation: 1.642 - 2.146 kg 

	


Administration / exposure 

Type of coverage 

	occlusive 


Vehicle 

	unchanged (no vehicle) 


Details on dermal exposure 

TEST SITE

Area of exposure: abdominal skin

% coverage: no data

Type of wrap if used: gauze binder

REMOVAL OF TEST SUBSTANCE

Washing (if done): no

TEST MATERIAL

AMOUNT(S) applied(volume or weight with unit): 2,000 mg/kg

	For solids, paste formed: no 


Duration of exposure 

	72 hr 


Doses 

	0, 2000 mg/kg 


No. of animals per sex per dose 

	5 male and 5 female 


Control animals 

	other: sham-treated 


Details on study design 

Duration of observation period following administration: 14 days 

Frequency of observations and weighing: :no data 

Necropsy of survivors performed: yes

Other examinations performed: clinical signs

	


Statistics 

	no data 


Any other information on materials and methods incl. tables 

	


Results and discussions 

Effect levels 

	Sex 
	male/female 

	Endpoint 
	LD50 

	Effect level 
	> 2000 

	95% CL 
	  

	Remarks 
	  


Mortality 

	A single dermal dose of 2000 mg/kg bw produced no mortalities in a mixed group of albino rabbits (5 male and 5 female). 


Clinical signs 

	All rabbits in the test group and the sham-exposed control group appeared normal throughout the 14-day test. 


Body weight 

	No data 


Gross pathology 

	10 rabbits from the test material exposed group and 4 rabbits from the sham-exposed group were necropsied on day 14 and appeared normal. 


Other findings 

	Other observations: local effects: Local dermal effects in the test material group included darkened dose sites, severe erythema, mild edema and the skin at the abrasion marks was separated and filled with reddish fluid and pus-like material. There were no apparent local dermal effects following a 24 hour sham-treatment. 


Applicant's summary and conclusion 

Interpretation of results 

	not classified 


Criteria used for interpretation of results 

	EU 


Conclusions 

Calcium hydrogenorthophosphate (calcium bis(dihydrogenorthophosphate)) was found to have a dermal LD50 of >2000 mg/kg bw, therefore, calcium hydrogenorthophosphate (calcium bis(dihydrogenorthophosphate)) is not considered to be classified according to Regulation (EC) No. 1272/2008 (EU CLP).

	This data is considered to meet the regulatory requirements for this endpoint as part of a weight of evidence approach for calcium hydrogenorthophosphate. 


7.3 Irritation / corrosion 

7.3.1 Skin irritation / corrosion 

Skin irritation / corrosion.001 (ECHA, 2011) 

	UUID 
	  
	IUC5-e3a3eca8-48ff-424b-ab28-b32cd3e38e28 

	Dossier UUID 
	  
	0 

	Author 
	  
	nier4 / National Institute of Environmental Research / Incheon / Korea, Republic Of 

	Date 
	  
	2011-11-17 15:52:33 KST 

	Remarks 
	  
	  


	  
	  


Administrative Data 

	[IP] OECD: HPVC 
	  
	  

	Purpose flag 
	key study ( ) robust study summary ( ) used for classification ( ) used for MSDS 

	Study result type 
	experimental result 
	  
	  

	Reliablility 
	2 (reliable with restrictions) 

	Rationale for reliability 
	2g - Data from handbook or collection of data 


Data source 

Reference 

	Reference type 
	study report 

	Author 
	European Chemical Agency (ECHA) 
	Year 
	  

	Title 
	ECHA CHEM, Registed substances - Calcium hydrogenorthophosphate 

	Bibliographic source 
	  

	Testing laboratory 
	  
	Report no. 
	  

	Owner company 
	  

	Company study no. 
	  
	Report date 
	  


Data access 

	data submitter is data owner 


Materials and methods 

Type of method 

	in vivo 


Test guideline 

	Qualifier 
	equivalent or similar to 

	Guideline 
	OECD Guideline 404 (Acute Dermal Irritation / Corrosion) 

	Deviations 
	yes (Animals were examined at 24 and 72 hours only. No data reported on reversibility of effects.) 


GLP compliance 

	no data 


Test material equivalent to submission substance identity 

	yes 


Test materials 

Test material identity 

	Identifier 
	CAS number 

	Identity 
	7757-93-9 


	Identifier 
	EC name 

	Identity 
	Calcium hydrogenorthophosphate 


	Identifier 
	IUPAC name 

	Identity 
	Calcium dihydrogen phosphate 


Details on test material 

- Name of test material: Dicalcium phosphate

- Analytical purity: No data

	


Test animals 

Species 

	rabbit 


Strain 

	no data 


Details on test animals and environmental conditions 

	No data 


Test system 

Type of coverage 

	no data 


Preparation of test site 

	other: shaved, abraded and intact 


Vehicle 

	unchanged (no vehicle) 


Amount/concentration applied 

TEST MATERIAL

	- Amount(s) applied: 0.5 grams 


Duration of treatment / exposure 

	24 hours 


Observation period 

	Up to 72 hours 


Number of animals 

	3 rats/sex/group 


Control animals 

	no data 


Details on study design 

TEST SITE

- Type of wrap if used: Rubber (occlusive)

	SCORING SYSTEM: The Draize dermal method of testing primary irritant substance as described in the Code of Federal Refulations under the Federal Hazardous Substances Labelling Act, Part 191.11, Chapter 1, Title 21. Compounds producing combined averages (primary irritation indexes) of 2 or less are only mildly irritating; indexes from 2 to 5 are moderate irritants and those with scores above 5 are considered severe or primary irritants. 


Results and discussions 

Irritation / corrosion results 

	Irritation parameter 
	erythema score 

	Basis 
	other: all 6 animals tested 

	Time point 
	24, 48 and 72 hours 

	Score 
	0 

	Max. score 
	4 

	Reversibility 
	  

	Remarks 
	  


Irritant/corrosive response data 

The primary dermal irritation index is calculated by the following: Total ÷ 4 = Primary dermal irritation index

	


Remarks on results including tables and figures 

	Table 1. Result for dicalcium phosphate 
Exposure time Hours
Rabbit No.
.
.
.
.
.
Mean
.
.
8M
15M
16M
32F
33F
34F
.
.
.
Score
Score
Score
Score
Score
Score
.
Erythema
.
.
.
.
.
.
.
.
24
Intact
0
0
0
0
0
0
0
72
Intact
0
0
0
0
0
0
0
24
Abraded
0
0
0
0
0
0
0
72
Abraded
0
0
0
0
0
0
0
Subtotal
.
.
.
.
.
.
.
0
Oedema
.
.
.
.
.
.
.
.
24
Intact
0
0
0
0
0
0
0
72
Intact
0
0
0
0
0
0
0
24
Abraded
0
0
0
0
0
0
0
72
Abraded
0
0
0
0
0
0
0
Subtotal
.
.
.
.
.
.
.
0
Total score
.
.
.
.
.
.
0
(Total/4) Primary Irritation Index
.
.
.
.
0
Result
.
.
.
.
.
.
Non-Irritant



Applicant's summary and conclusion 

Interpretation of results 

	not irritating 


Criteria used for interpretation of results 

	EU 


Conclusions 

	No effects were noted throughout the study. Dicalcium phosphate is a non-irritant to both intact and abraded skin. This study has been selected as the key study because the results are sufficient in order to derive a reliable conclusion on classification and labelling in accordance with Regulation (EC) No. 1272/2008 (EU CLP). Calcium hydrogenorthophosphate is not considered to be classified according to Regulation (EC) No. 1272/2008 (EU CLP) as no effects for the parameters erythema/eschar or oedema are noted. 


Executive summary 

	


7.3.2 Eye irritation 

Eye irritation.001 (ECHA, 2011-1) 

	UUID 
	  
	IUC5-ca361d77-0b02-4299-b679-d4bfebf987cd 

	Dossier UUID 
	  
	0 

	Author 
	  
	nier4 / National Institute of Environmental Research / Incheon / Korea, Republic Of 

	Date 
	  
	2011-11-17 15:53:15 KST 

	Remarks 
	  
	  


	  
	  


Administrative Data 

	[IP] OECD: HPVC 
	  
	  

	Purpose flag 
	supporting study ( ) robust study summary ( ) used for classification ( ) used for MSDS 

	Study result type 
	experimental result 
	  
	  

	Reliablility 
	2 (reliable with restrictions) 

	Rationale for reliability 
	2g - Data from handbook or collection of data 


Data source 

Reference 

	Reference type 
	secondary source 

	Author 
	European Chemicals Agency (ECHA) 
	Year 
	2011 

	Title 
	ECHA CHEM, Registed substances - Calcium hydrogenorthophosphate 

	Bibliographic source 
	  

	Testing laboratory 
	  
	Report no. 
	  

	Owner company 
	  

	Company study no. 
	  
	Report date 
	  


Data access 

	data published 


Materials and methods 

Type of method 

	in vitro 


Test guideline 

	Qualifier 
	no guideline followed 

	Guideline 
	  

	Deviations 
	  


Principles of method if other than guideline 

	The protocol followed was considered to be a reliable alternative to the in vivo rabbit Draize eye irritation test in a pre-validation study. This study, using human derived keratinocytes which form a corneal epithelial tissue reconstruct, has been recommended by ECVAM for inclusion in a formal international validation study designed to offer a stand alone replacement to the in vivo test. Validation is expected to commence in 2010. 


GLP compliance 

	yes 


Test material equivalent to submission substance identity 

	yes 


Test materials 

Test material identity 

	Identifier 
	CAS number 

	Identity 
	7757-93-9 


	Identifier 
	EC name 

	Identity 
	Calcium hydrogenorthophosphate 


	Identifier 
	IUPAC name 

	Identity 
	Calcium dihydrogen phosphate 


Details on test material 

- Name of test material: Calcium hydrogenorthophosphate

- Substance type: white powder

- Lot/batch No.: A82133A

- Expiration date of the lot/batch: 

	- Storage condition of test material: room temperature in the dark 


Test animals 

Species 

	other: reconstructed human corneal model 


Strain 

	other: reconstructed human corneal model 


Test system 

Vehicle 

	other: no vehicle used 


Amount/concentration applied 

TEST MATERIAL

	- Amount(s) applied: 30 mg 


Duration of treatment / exposure 

	10 minutes 


Observation period 

	Not applicable 


Number of animals 

	Not applicable 


Control animals 

	no 


Details on study design 

TEST SITE

-Area of exposure: Triplicate tissues were treated with 30 mg of the test material.

-% coverage: The test material was applied topically to the corresponding tissues ensuring uniform covering.

-Type of wrap used: None used.

REMOVAL OF TEST SUBSTANCE

-Washing (if done): At the end of the relevant exposure period, each tissue insert was rinsed using a wash bottle containing Dulbecco’s Phosphate Buffered Saline (DPBS). Rinsing was achieved by filling and emptying each tissue insert using a constant soft stream of DPBS to gently remove any residual test material. Excess DPBS was removed by blotting the bottom of the insert with absorbent paper.

-Time after start of exposure: 10 Minutes post exposure.

SCORING SYSTEM: The relative mean tissue viability (percentage of the negative control) was calculated as follows: mean OD540 of test material / mean OD540 of negative control x 100 = relative mean tissue viability (percentage of negative control) The mean tissue viability for the test material was compared to the respective untreated negative control and classified according to the following: 

	-Tissue viability <60 = Irritant (I)

-Tissue viability ≥60 = Non-Irritant (NI) 


Results and discussions 

Overall irritation / corrosion results 

	Irritation parameter 
	other: viability of cells 

	Basis 
	other: mean viability of cells (%) 

	Time point 
	Day 2 

	102.9 

	Max. score 
	100 


	Reversibility 
	other: not applicable 

	Remarks 
	  


Irritant/corrosive response data 

	The relative mean viability of the test material treated tissues was 102.9% after a 10-minute exposure. 


Overall remarks, attachments 

Overall remarks 

	Assessment of Direct Test Material Reduction of MTT 

The test material was not able to directly reduce MTT. 
Assessment of Eye Irritation Potential 

The mean OD540values and mean viabilities for each treatment group are given in Table 1. The relative mean viability of the test material treated tissues after a 10 minute exposure was 102.9%. It was considered unnecessary to proceed with tissue histopathology. 
Qualitative Evaluation of Tissue Viability (MTT Uptake Visual Assessment) 

The qualitative evaluation of tissue viability is presented in Table 2. The test material and negative control material treated tissues appeared blue which was considered to be indicative of viable tissue. The positive control material treated tissues appeared blue/white which was considered to be indicative of semi-viable tissue. 
Assay Acceptance Criterion 

The quality criterion required for the acceptance of results in the test was satisfied. 
Table 1. Assessment of Eye Irritation Potential-Viability of RHC Tissues 
Material
Mean Tissue Viability
Mean OD540
Viability (%)
Negative Control
0.917
0.922
100*
.
0.927
.
.
Positive Control
0.435
0.421
45.7
.
0.407
.
.
Test Material
0.929
0.949
102.9
*=the mean viability of the negative control tissues is set at 100% 
Table 2. Qualitative Evaluation of Tissue Viability (MTT uptake visual evaluation) 
Material
Score
.
.
Tissue 1
Tissue 2
Negative Control
-
-
Positive Control
+
+
Test Material
-
-
MTT Visual Scoring Scheme of SkinEthic Tissues 
-=Blue tissue (viable) 
+=Blue/White tissue (semi viable) 
++=Tissue completely white (dead) 


Applicant's summary and conclusion 

Interpretation of results 

	not irritating 


Criteria used for interpretation of results 

	expert judgment 


Conclusions 

	According to the protocol followed the test material was considered to be a Non-Irritant (NI). In accordance with the testing strategy detailed in Annex VIII, column 1 of Regulation (EC) No. 1907/2006 an in vitro study has been performed prior to conducting an in vivo study. This study is not considered as the key study because it is not sufficient for classification and labelling in accordance with Regulation (EC) No. 1272/2008 (EU CLP). However, the study does support the conclusion that calcium hydrogenorthophosphate has a low overall potential for eye irritation in vivo and the data can therefore be used reliably as part of a weight of evidence approach in conjunction with the available in vivo data. 


Executive summary 

	


Eye irritation.002 (ECHA, 2011-2) 

	UUID 
	  
	IUC5-a2302ef0-d21d-4682-8d6b-69c2e670a9b2 

	Dossier UUID 
	  
	0 

	Author 
	  
	nier4 / National Institute of Environmental Research / Incheon / Korea, Republic Of 

	Date 
	  
	2011-11-17 16:09:48 KST 

	Remarks 
	  
	  


	  
	  


Administrative Data 

	[IP] OECD: HPVC 
	  
	  

	Purpose flag 
	supporting study ( ) robust study summary ( ) used for classification ( ) used for MSDS 

	Study result type 
	experimental result 
	  
	  

	Reliablility 
	2 (reliable with restrictions) 

	Rationale for reliability 
	2g - Data from handbook or collection of data 


Data source 

Reference 

	Reference type 
	secondary source 

	Author 
	European Chemicals Agency (ECHA) 
	Year 
	2011 

	Title 
	ECHA CHEM, Registed substances - Calcium hydrogenorthophosphate 

	Bibliographic source 
	  

	Testing laboratory 
	  
	Report no. 
	  

	Owner company 
	  

	Company study no. 
	  
	Report date 
	  


Data access 

	data published 


Materials and methods 

Type of method 

	in vivo 


Test guideline 

	Qualifier 
	no guideline followed 

	Guideline 
	  

	Deviations 
	  


Principles of method if other than guideline 

	Six rabbits were exposed, for a period of 24 h, to 100mg of the test material as a finely ground sample. The animals were observed for 168 h for signs of intoxication and inflammation to the cornea, iris and conjuctivae were recorded. 


GLP compliance 

	no 


Test material equivalent to submission substance identity 

	yes 


Test materials 

Test material identity 

	Identifier 
	CAS number 

	Identity 
	7757-93-9 


	Identifier 
	EC name 

	Identity 
	Calcium hydrogenorthophosphate 


	Identifier 
	IUPAC name 

	Identity 
	Calcium dihydrogen phosphate 


Details on test material 

- Name of test material (as cited in study report): Dicalcium phosphate anhydrous 

- Substance type: finely ground powder

- Physical state: solid

- Analytical purity: no data

	


Test animals 

Species 

	rabbit 


Strain 

	other: New Zealand 


Details on test animals and environmental conditions 

No data pertinent to environmental conditions.

	The animals were albinos. 


Test system 

Vehicle 

	unchanged (no vehicle) 


Amount/concentration applied 

TEST MATERIAL

- Amount(s) applied (volume or weight with unit): 100.0 mg

	- Concentration (if solution): not applicable 


Duration of treatment / exposure 

	24 hours 


Observation period 

	168 hours 


Number of animals 

	6 


Control animals 

	no data 


Details on study design 

REMOVAL OF TEST SUBSTANCE

- Washing (if done): no data

- Time after start of exposure: no data

SCORING SYSTEM: no data

TOOL USED TO ASSESS SCORE: no data

	


Any other information on materials and methods incl. tables 

	


Results and discussions 

Overall irritation / corrosion results 

	Irritation parameter 
	overall irritation score 

	Basis 
	mean six animals were tested 

	Time point 
	1 hour 

	  

	Max. score 
	110 

	Reversibility 
	fully reversible within: 24 hours 

	Remarks 
	  


Irritant/corrosive response data 

10 minutes after dosing: discomfort was slight

After 1 hour: slight erythema

	After 24 hours: All scored zeroOther 


Other effects 

	Immediately after dosing: Discomfort was slight. 


Remarks on results including tables and figures 

	Table 1. Acute eye irritation in rabbits - 24 hours exposure (sample was 100 mg applied as a finely ground powder) 
Animal number
Hours
1
24
48
72
120
168
1
4
0
0
0
0
0
2
4
0
0
0
0
0
3
4
0
0
0
0
0
4
4
0
0
0
0
0
5
4
0
0
0
0
0
6
4
0
0
0
0
0
Mean
4
0
0
0
0
0
The scores of '4' were recorded for inflammation of the conjuctivae only, the iris and corner scores were zero. 


Overall remarks, attachments 

Overall remarks 

	


Applicant's summary and conclusion 

Interpretation of results 

	not irritating 


Criteria used for interpretation of results 

	EU 


Conclusions 

According to the system of classification used by the author, the test material was not irritating to the eye of New Zealand albino rabbits.

	The study itself is not sufficient for classification and labelling in accordance with Regulation (EC) No. 1272/2008 (EU CLP) as no individual eye scores were recorded. However, the study does support the conclusion that calcium hydrogenorthophosphate has a low overall potential for eye irritation in vivo and the data can therefore be used reliably as part of a weight of evidence approach. As no scores were recorded for the time points 24, 48 and 72 hours calcium hydrogenorthophosphate is considered to be non-irritating to the eyes of rabbits in vivo. 


Executive summary 

	


Eye irritation.003 (ECHA, 2011-3) 

	UUID 
	  
	IUC5-ec65afeb-a0b0-4609-97c2-98f91c0e0ecd 

	Dossier UUID 
	  
	0 

	Author 
	  
	nier4 / National Institute of Environmental Research / Incheon / Korea, Republic Of 

	Date 
	  
	2011-11-17 15:23:50 KST 

	Remarks 
	  
	  


Administrative Data 

	[IP] OECD: HPVC 
	  
	  

	Purpose flag 
	supporting study ( ) robust study summary ( ) used for classification ( ) used for MSDS 

	Study result type 
	experimental result 
	  
	  

	Reliablility 
	2 (reliable with restrictions) 

	Rationale for reliability 
	2g - Data from handbook or collection of data 


Data source 

Reference 

	Reference type 
	secondary source 

	Author 
	European Chemicals Agency (ECHA) 
	Year 
	2011 

	Title 
	ECHA CHEM, Registed substances - Calcium hydrogenorthophosphate 

	Bibliographic source 
	  

	Testing laboratory 
	  
	Report no. 
	  

	Owner company 
	  

	Company study no. 
	  
	Report date 
	  


Data access 

	data published 


Materials and methods 

Type of method 

	in vivo 


Test guideline 

	Qualifier 
	no guideline followed 

	Guideline 
	  

	Deviations 
	  


Principles of method if other than guideline 

	A 100.0 mg sample of the test material was placed in the conjunctival sac of the right eye of each of three albino male and female rabbits and observations were made over a period of seven days for inflammation. The eyes were rinsed with warm isotonic saline solution after the 24 h reading. The left eye served as control. The data were scored according to the mathod of Draize et al. 


GLP compliance 

	no 


Test material equivalent to submission substance identity 

	yes 


Test materials 

Test material identity 

	Identifier 
	CAS number 

	Identity 
	7789-77-7 


	Identifier 
	IUPAC name 

	Identity 
	Dicalcium phosphate dihydrate 


Details on test material 

- Name of test material (as cited in study report): Dicalcium phosphate dihydrate

- Substance type: finely ground powder

- Physical state: solid

	- Analytical purity: no data 


Test animals 

Species 

	rabbit 


Strain 

	other: no data on strain, albino rabbits were used. 


Details on test animals and environmental conditions 

	No data. 


Test system 

Vehicle 

	unchanged (no vehicle) 


Amount/concentration applied 

TEST MATERIAL

- Amount(s) applied (volume or weight with unit): 100.0 mg 

- Concentration (if solution): not applicable

VEHICLE

	- not applicable 


Duration of treatment / exposure 

	24 hours 


Observation period 

	168 hours 


Number of animals 

	3 animals used (1 female and 2 males). 


Control animals 

	other: the untreated eye served as control 


Details on study design 

REMOVAL OF TEST SUBSTANCE

- Washing (if done): the eyes were rinsed with warm isotonic saline solution

- Time after start of exposure: after the 24 reading

SCORING SYSTEM: Draize et al.

TOOL USED TO ASSESS SCORE: no data

	


Results and discussions 

Overall irritation / corrosion results 

	Irritation parameter 
	overall irritation score 

	Basis 
	mean 3 animals used. 

	Time point 
	1 hour 

	Max. score 
	110 

	Reversibility 
	fully reversible within: 24 hours 

	Remarks 
	  


Irritant/corrosive response data 

10 minutes: slight erythema, moderate to copious discharge, no edema

1 hour: slight erythema

24 hours: eyes normal; zero readings

	48 to 168 hours: eyes normal; zero readings 


Other effects 

	Immediate: discomfort was slight. 


Remarks on results including tables and figures 

	Table 1. Eye irritation in rabbits after application of dicalcium phosphate dihydrate 
Animal number
Numerical evaluation at the end of:
1
24
48
72
120
168
1 (male)
8
0
0
0
0
0
2 (female)
8
0
0
0
0
0
3 (male)
8
0
0
0
0
0
Average
8
0
0
0
0
0



Applicant's summary and conclusion 

Interpretation of results 

	not irritating 


Criteria used for interpretation of results 

	EU 


Conclusions 

	The study itself is not sufficient for classification and labelling in accordance with Regulation (EC) No. 1272/2008 (EU CLP) as no individual eye scores were recorded. However, the study does support the conclusion that calcium hydrogenorthophosphate has a low overall potential for eye irritation in vivo and the data can therefore be used reliably as part of a weight of evidence approach. As no scores were recorded for the time points 24, 48 and 72 hours calcium hydrogenorthophosphate is considered to be non-irritating to the eyes of rabbits in vivo. 


Executive summary 

	


7.4 Sensitisation 

7.4.1 Skin sensitisation 

Skin sensitisation.001 (ECHA, 2011) 

	UUID 
	  
	IUC5-35778abc-4774-48f3-9053-b0807deeeb23 

	Dossier UUID 
	  
	0 

	Author 
	  
	nier4 / National Institute of Environmental Research / Incheon / Korea, Republic Of 

	Date 
	  
	2011-11-17 16:17:15 KST 

	Remarks 
	  
	  


	  
	  


Administrative Data 

	[IP] OECD: HPVC 
	  
	  

	Purpose flag 
	weight of evidence ( ) robust study summary ( ) used for classification ( ) used for MSDS 

	Study result type 
	experimental result 
	  
	  

	Reliablility 
	2 (reliable with restrictions) 

	Rationale for reliability 
	2g - Data from handbook or collection of data 


Data source 

Reference 

	Reference type 
	review article or handbook 

	Author 
	European Chemicals Agency (ECHA) 
	Year 
	2011 

	Title 
	ECHA CHEM, Registed substances - Calcium hydrogenorthophosphate 

	Bibliographic source 
	  

	Testing laboratory 
	  
	Report no. 
	  

	Owner company 
	  

	Company study no. 
	  
	Report date 
	  


Data access 

	data published 


Materials and methods 

Type of method 

	in vivo 


Type of study 

	Mouse local lymphnode assay (LLNA) 


Test guideline 

	Qualifier 
	according to 

	Guideline 
	OECD Guideline 429 (Skin Sensitisation: Local Lymph Node Assay) 

	Deviations 
	no 


	Qualifier 
	according to 

	Guideline 
	EU Method B.42 (Skin Sensitisation: Local Lymph Node Assay) 

	Deviations 
	no 


GLP compliance 

	yes (incl. certificate) UK GLP standards (Schedule 1, Good Laboratory Practice Regulations 1999 (SI 1999/3106 as amended by SI 2004/0994)) 


Test materials 

Test material equivalent to submission substance identity 

	yes 


Test material identity 

	Identifier 
	CAS number 

	Identity 
	89140-32-9 


	Identifier 
	IUPAC name 

	Identity 
	Sodium dihydrogenorthophosphate 


Details on test material 

Sponsor's identification : Sodium dihydrogenorthophosphate

Description : white granular solid

Batch number : 444/09

Date received : 18 September 2009 

Storage conditions : room temperature in the dark over silica gel

	


Test animals 

Species 

	mouse 


Strain 

	other: CBA/Ca (CBA/CaOlaHsd) 


Sex 

	female 


Details on test animals and environmental conditions 

TEST ANIMALS

- Source: Female CBA/Ca (CBA/CaOlaHsd) strain mice were supplied by Harlan UK Limited, Bicester, Oxon, UK.

- Age at study initiation: At the start of the study the animals were eight to twelve weeks old.

- Weight at study initiation: At the start of the study the animals were in the weight range of 15 to 23g.

- Housing: The animals were individually housed in suspended solid-floor polypropylene cages furnished with softwood woodflakes.

- Diet: ad libitum (2014 Teklad Global Rodent diet supplied by Harlan Teklad, Blackthorn, Bicester, Oxon, UK) 

- Water: ad libitum.

- Acclimation period: At least five days.

ENVIRONMENTAL CONDITIONS

- Temperature (°C): The temperature was controlled to remain within the target ranges of 19 to 25 deg C.

- Humidity (%): The humidity was controlled to remain within the target ranges of 30 to 70%.

- Air changes (per hr): The rate of air exchange was approximately fifteen changes per hour.

- Photoperiod (hrs dark / hrs light): The lighting was controlled by a time switch to give twelve hours continuous light (06:00 to 18:00) and twelve hours darkness.

IN-LIFE DATES: 

	From: Day 1 To: Day 6 


Test system 

LLNA 

Vehicle 

	propylene glycol 


Concentration 

	Each group was exposed to concentrations of 10%, 5% or 2.5% w/w (in propylene glycol) 


No. of animals per dose 

	Groups of four mice were treated 


Details on study design (LLNA) 

RANGE FINDING TESTS

- Using available information regarding the systemic toxicity/irritancy potential of the test material, a preliminary screening test was performed using one mouse. The mouse was treated by daily application of 25 µl of the undiluted test material to the dorsal surface of each ear for three consecutive days (Days 1, 2, 3). The mouse was observed twice daily on Days 1, 2 and 3 and once daily on Days 4, 5 and 6. Any signs of toxicity or excessive local irritation noted during this period were recorded. The bodyweight was recorded on Day 1 (prior to dosing) and on Day 6. 

- Lymph node proliferation response: Clinical observations, bodyweight and mortality data are give in the results section (table 1).

- No signs of systemic toxicity were noted.

- Based on this information the dose levels selected for the main test were 2.5% , 5% and 10% w/w in propylene glycol.

MAIN STUDY

ANIMAL ASSIGNMENT AND TREATMENT

- animals were selected at random and given a number unique within the study by indelible ink marking on the tail and a number written on a cage card

- Name of test method: Local Lymph Node Assay in the Mouse. The assay has undergone extensive inter-laboratory validation and has been shown to reliably detect test materials that are moderate to strong sensitisers.

- Criteria used to consider a positive response: The proliferation response of lymph node cells was expressed as the number of radioactive disintegrations per minute per lymph node(dpm/node) and as the ratio of 3HTdR incorporation in lymph node cells of test nodes relative to that recorded for the control nodes (stimulation Index).

- The test material will be regarded as a sensitiser if at least one concentration of the test material results in a threefold or greater increase in 3HTdR incorporation compared to control values. Any test material failing to produce a threefold or greater increase in 3HTdR incorporation will be classified as a "non-sensitier".

TREATMENT PREPARATION AND ADMINISTRATION

- For the purpose of the study, the test material was used undiluted and also freshly prepared in propylene glycol. This vehicle was chosen as it produced the most suitable formulation at the required concentration. The concentrations used are given above. Determination, by analysis, of the concentration, homogeneity and stability of the test material preparations was not appropriate because it was not specified in the Study Plan and is not a requirement of the Test Guidelines.

- Test Material Administration: Groups of four mice were treated with the test material at concentrations of 10%,5% or 2.5% w/win propylene glycol. The preliminary screening test suggested that the test material would not produce systemic toxicity or excessive local irritation at the highest suitable concentration. The mice were treated by daily application of 25 µl of the appropriate concentration of the test material to the dorsal surface of each ear for three consecutive days (Days 1, 2, 3). The test material formulation was administered using an automatic micropipette and spread over the dorsal surface of the ear using the tip of the pipette. A further group of four mice received the vehicle alone in the same manner.

	- 3H-Methyl Thymidine Administration: Five days following the first topical application of the test material (Day 6) all mice were injected via the tail vein with 250 µl of phosphate buffered saline (PBS) containing 3H-methyl thymidine (3HTdR: 80 µCi/ml, specific activity 2.0 Ci/mmol, GE Healthcare UK Ltd) giving a total of 20 µCi to each mouse. 


Positive control substance(s) 

	other: Phenylacetaldehyde (90%) 


Results and discussion 

Positive control results 

One group of five animals was treated with 50 µl (25 µl per ear) of Phenylacetaldehyde (90%) as a solution in propylene glycol at a concentration of 2.5% v/v. A further group of five animals was treated with propylene glycol alone.

The Stimulation Index expressed as the mean radioactive incorporation for the treatment group divided by the mean radioactive incorporation of the vehicle control group are as follows: Concentration % v/v in acetone/olive oil 4:1

Stimulation Index (SI) Result: 15 10.91 Positive

	Alpha-Hexylcinnamaldehyde, Tech 85% was considered to be a sensitiser under the conditions of the test. 


LLNA 

Disintegrations per minute (DPM) 

	The radioactive disintegrations per minute (dpm) per lymph node and the stimulation index (SI) are given in Table 2. 


Stimulation index 

	A stimulation index of less than 3 was recorded for the test material at concentrations of 10%, 5% and 2.5% w/w in propylene glycol. The stimulation index (SI) results are given in Table 2. 


Overall remarks, attachments 

Overall remarks 

	[ Preliminary Screening Test ] 

Clinical observations, bodyweight and mortality data are given in Table 1. 

No signs of systemic toxicity were noted. 

Based on this information the dose levels selected for the main test were 10%, 5% and 2.5% w/w in propylene glycol. 

[ Main Test ] 

Estimation of the Proliferative Response of Lymph Node Cells 

The radioactive disintegrations per minute per lymph node and the stimulation index are given in Table 2. 

The Stimulation Index expressed as the mean radioactive incorporation for each treatment group divided by the mean radioactive incorporation of the vehicle control group are as follows: 

Concentration (%, v/v) in propylene glycol
Stimulation index
Result
2.5
1.31
Negative
5
1.01
Negative
10
1.05
Negative
Clinical Observations and Mortality Data 

Individual clinical observations and mortality data for test and control animals are given in Table 3. 

There were no deaths. No signs of systemic toxicity were noted in the test or control animals during the test. 

Bodyweight 
Individual bodyweights and bodyweight changes for test and control animals are given in Table 4. 
Bodyweight changes of the test animals between Day 1 and Day 6 were comparable to those observed in the corresponding control group animals over the same period. 
Table 1. Clinical observation, body weight and mortality data (preliminary screening test) 
Concentration (%, v/v) in propylene glycol
Animal number
Body weight (g)
Day
Day 1
Day 6
1
2
3
4
5
6
Pre-dose
Post-dose
Pre-dose
Post-dose
Pre-dose
Post-dose
10
S-1
19
19
0
0
0
0
0
0
0
0
0
0 = No signs of systemic toxicity 
Table 2. Disintegrations per minutes, Disintegrations per minutes/Node and stimulation index 
Concentration (%, v/v) in propylene glycol
DPM
DPM/Nodes
Stimulation Index
Result
Vehicle
5155.29
644.41
NA
NA
2.5
6770.88
846.36
1.31
Negative
5
5203.17
650.4
1.01
Negative
10
5413.31
676.66
1.05
Negative
Table 3. Individual clinical observations and mortality data 
Concentration (%, v/v) in propylene glycol
Animal number
Day 1
Day 2
Day 3
Day 4
Day 5
Day 6
Pre-Dose
Post-Dose
Pre-Dose
Post-Dose
Pre-Dose
Post-Dose
Vehicle
1-1
O
O
O
O
O
O
O
O
O
1-2
O
O
O
O
O
O
O
O
O
1-3
O
O
O
O
O
O
O
O
O
1-4
O
O
O
O
O
O
O
O
O
2.5
2-1
O
O
O
O
O
O
O
O
O
2-2
O
O
O
O
O
O
O
O
O
2-3
O
O
O
O
O
O
O
O
O
2-4
O
O
O
O
O
O
O
O
O
5
3-1
O
O
O
O
O
O
O
O
O
3-2
O
O
O
O
O
O
O
O
O
3-3
O
O
O
O
O
O
O
O
O
3-4
O
O
O
O
O
O
O
O
O
10
4-1
O
O
O
O
O
O
O
O
O
4-2
O
O
O
O
O
O
O
O
O
4-3
O
O
O
O
O
O
O
O
O
4-4
O
O
O
O
O
O
O
O
O
O: No signs of systemic toxicity 
Table 4. Individual body weights and body weight changes 
Concentration (%, v/v) in propylene glycol
Animal number
Body weight (g)
Body weight change (g)
Day 1
Day 6
Vehicle
1-1
19
21
2
1-2
18
18
0
1-3
21
20
-1
1-4
19
19
0
2.5
2-1
21
21
0
2-2
17
18
1
2-3
19
20
1
2-4
18
18
0
5
3-1
18
20
2
3-2
17
19
2
3-3
18
18
0
3-4
20
20
0
10
4-1
18
18
0
4-2
19
20
1
4-3
19
19
0
4-4
21
21
0



Applicant's summary and conclusion 

Interpretation of results 

	not sensitising 


Conclusions 

The test material was considered to be a non-sensitiser under the conditions of the test. The study is considered to be reliable and acceptable for use as a key study.

	Read across from sodium dihydrogenorthophosphate to calcium hydrogenorthophosphate is justified on the following basis: Both are structurally similar ionic compounds with the only differences being that sodium is replaced with calcium and the removal of one hydrogen atom. The phosphate groups are structurally identical between the two compounds and any sensitisation potential will be the same. Sodium and calcium are both alkali metals from groups 1 and 2 and periods 3 and 4 respectively. Dermal absorption of calcium is anticipated to be less than sodium as the increase in charge from 1+ (sodium) to 2+ (calcium) is likely to reduce the ability of the compound to cross the skin barrier, calcium and sodium have almost the same ionic radius and absorption through the skin barrier is largely governed by molecular size. An additional consideration is that both calcium and sodium are essential biological compounds and are unlikely to have any sensitisation potential. The difference between the two compounds will not have an impact on any sensitisation potential and therefore the negative LLNA results with sodium dihydrogenorthophosphate can reliably be read across to calcium hydrogenorthophosphate. 


Executive summary 

	Introduction 
A study was performed to assess the skin sensitisation potential of the test material in the CBA/Ca strain mouse following topical application to the dorsal surface of the ear. The method was designed to meet the requirements of the following: 
1) OECD Guideline for the Testing of Chemicals No. 429 "Skin Sensitisation: Local Lymph Node Assay" (adopted 24 April 2002) 
2) Method B42 Skin Sensitisation (Local Lymph Node Assay) of CommissionRegulation (EC) No. 440/2008 
Methods 
Following a preliminary screening test in which no clinical signs of toxicity were noted at a concentration of10% w/w, this concentration was selected as the highest dose investigated in the main test of the Local Lymph Node Assay. Three groups, each of four animals, were treated with 50 uL (25 uL per ear) of the test material as a suspension in propylene glycol at concentrations of 10%, 5% or 2.5% w/w. A further group of four animals was treated with propylene glycol alone. 
Results 
The Stimulation Index expressed as the mean radioactive incorporation for each treatment group divided by the mean radioactive incorporation of the vehicle control group are as follows: 
Concentration (%, v/v) in propylene glycol
Stimulation index
Result
2.5
1.31
Negative
5
1.01
Negative
10
1.05
Negative
Conclusion 
The test material was considered to be a non-sensitiserunder the conditions of the test. 


7.5 Repeated dose toxicity 

7.5.1 Repeated dose toxicity: oral 

Repeated dose toxicity: oral.001 

	UUID 
	  
	IUC5-a2e5b4a4-4197-4464-be3b-932627de676a 

	Dossier UUID 
	  
	0 

	Author 
	  
	nier4 / National Institute of Environmental Research / Incheon / Korea, Republic Of 

	Date 
	  
	2011-09-27 10:59:31 KST 

	Remarks 
	  
	  


	  
	  


Administrative Data 

	[IP] OECD: HPVC 
	  
	  

	Purpose flag 
	key study ( ) robust study summary ( ) used for classification ( ) used for MSDS 

	Study result type 
	experimental result 
	Study period 
	Jun 21 2010- Nov 4 2010 

	Reliablility 
	1 (reliable without restriction) 

	Rationale for reliability 
	GLP guideline study(OECD) 


Data source 

Reference 

	Reference type 
	study report 

	Author 
	National Institute of Environmental Reseach(NIER) 
	Year 
	2010 

	Title 
	28-Day Repeated Oral Dose Toxicity Study 

	Bibliographic source 
	  

	Testing laboratory 
	Biotoxtec 
	Report no. 
	B10299 

	Owner company 
	NIER Korea 

	Company study no. 
	  
	Report date 
	  


Data access 

	data submitter is data owner 


Data protection claimed 

	yes, but willing to share 


Cross-reference to same study 

	


Materials and methods 

Test type 

	subchronic 


Limit test 

	no 


Test guideline 

	Qualifier 
	according to 

	Guideline 
	OECD Guideline 407 (Repeated Dose 28-Day Oral Toxicity in Rodents) 

	Deviations 
	yes 


GLP compliance 

	yes 


Test materials 

Test material equivalent to submission substance identity 

	yes 


Test material identity 

	Identifier 
	CAS number 

	Identity 
	7757-93-9 


	Identifier 
	EC number 

	Identity 
	231-826-1 


	Identifier 
	EC name 

	Identity 
	Calcium hydrogenorthophosphate 


	Identifier 
	IUPAC name 

	Identity 
	Calcium dihydrogen phosphate 


Details on test material 

1) Name: Calcium hydrogenorthophosphate(CAS N0. 7757-93-9)

2) Lot No.: 099K0049

3) Purity: 100.5%

4) Appearance : White powder

	5) Supplier : Sigma-Aldrich Co.Ltd. 


Test animals 

Species 

	rat 


Strain 

	Sprague-Dawley 


Sex 

	male/female 


Details on test animals and environmental conditions 

[Animals]

1) Species and strain: Specific pathogen free Crl:CD(SD) Rats

2) Supplier: Orient Bio Co. Korea

3) Justification for animal selection: Sprague-Dawley rats 

4) Age and body weight range of animals used

- Male

No. of animals used: 36

Age at the first day of treatment: 5 weeks

Body weight range at the first day of treatment: 114.8-135.1 g

- Female

No. of animals used: 36

Age at the first day of treatment: 5 weeks


5) Quarantine and acclimatization

Upon receipt, all animals were subjected to detailed clinical examinations. Body weights were recorded using an electronic balance. 


[Environmental conditions]

1) Environmental conditions

The animal rooms were maintained at a temperature of 21.1-23.4ºC, relative humidity of 41.2-76.6%, air ventilation of 10 to 15 times/hour and light intensity of 150 to 300 Lux with 12 hour light/dark cycle was used. All personnel in the animal facility were sterilized soft caps, masks and gloves and clothes autoclaved at 121 ºC for 30 min or sterilized with ethylene oxide. Instruments employed in the animal room or for the experiments were used, following disinfected or sterilized with autoclave, ultra-violet ray, ethylene oxide and/or 70% isopropyl alcohol.

2) Monitoring of environmental condition

Throughout the study, the temperature and relative humidity of the animal room were controlled and recorded hourly. The light intensity was periodically monitored. According to the monitoring results, no significant deviations, which can affect the experiment, were observed.

3) Housing and identification of animals

Following quarantine and acclimation, 30 males and 30 females for the main study were selected and distributed into 4 groups (10 animals/sex/group for Groups 1 and 4, 5 animals for Group 2 and 3. Animals were randomly distributed itno groups in an attempt to equalize mean group body weights. 

(4) Feeding of diet 

Pelleted feed for experimental animals was purchased from pelleted rodent chow(Teklad Certified Irradiated Global 18% Protein Rodent Diet 2918C(Lot No. 2918C-032310MA, 2918C-041310MA) , irradiated with gamma-ray and provided ad libitum. 

(5) Supply of water and identification of contaminants

	Public tap water in Cheongju-si was filtered and irradiated by ultraviolet light and provided ad libitum via an automatic watering system. Samples of drinking water are analyzed for specified microorganism once a month and all environmental contaminants once a year by the Research Institute of Health & Environment, Chungbuk(30-4 BL, Osong Bio-Technopolis, Gangoe-myeon, Cheongwon-gun, Chungcheongbuk-do, Korea) according to the Regulation of Quality Citeria for Potable Water and Test(Ministry of Environment Ordinance No.276, 2008). 


Administration / exposure 

Route of administration 

	oral: gavage 


Vehicle 

	water 


Analytical verification of doses or concentrations 

	no 


Duration of treatment / exposure 

	Individual doses were calculated based on the animals body weight recorded just prior to dosing at a dose volume of 5 ml/kg body weight. Animals were dosed once daily for 28 consecutive days via gastric intubation with 1 or 3 ml disposable syringes fitted with intubation tubes. 


Frequency of treatment 

	once a day 


No. of animals per sex per dose 

G1 Control Dose level 0, Dose volume(mL/Kg) 10

G2 Low Dose level 250, Dose volume(mL/Kg) 5

G3 Mid Dose level 500, Dose volume(mL/Kg) 5

G4 High Dose level 1,000, Dose volume(mL/Kg) 10

	


Control animals 

	yes, concurrent vehicle 


Examinations 

Observations and examinations performed and frequency 

1) Clinical observation

The first day of administration was defined as Day 0. The first 7 day period of administration was defined as Week1. 

All animals were observed for clinical signs once daily and for mortality and moribundity twice daily. Clinical signs were observed from Day 0 and to 4 weeks in the main group and from 4 weeks after dosing to a two-week recovery period in the recovery group.

All animals were observed before the administration and once weekly for the observation period. 

The following items were observed.

- Skin, fur, eyes, mucous membranes, occurrence of secretions and excretions

- Autonomic activity(lacrimation, piloerection, pupil size and unusual respiratory pattern etc.)

- Changes in gait, posture and response to handling and the presence of clonic or tonic movements

- Stereotypies(excessive grooming and bizarre behavior (self-mutilation and walking backward etc.) 

2) Body weight

Body weights were recored just prior to dosing on Day 0, once a week during the dosing and recovery period, on the day prior to necropsy and on the day of necropsy. Body weights on the day of necropsy were not analyzed statisticallly since they were fasted body weights.

3) Food consumption

Food consumption was recorded once from the day of group assignment to the first day of dosing. During the study period, mean daily food consumption was calculated using the total amount of food consumed for 7 days. Six day food consumptions were calculated for Weeks 4 and 6.

4) Function observations

Functional observations were conduced on all animals in the main grou at Week 4. There were no abnormalities in any animals in the main group. Therefore, these were not conducted on animals in the recovery group.

-Visual response, auditory, pain response and aerial righting reflex were measured once, respectively.

-Motor activity was measured using Activity Monitor(MEDD-OFA-RS, MED Associate INC., U.S.A.). Each animal was monitored every 10 minutes for 1 hour. 

5) Urinalysis

Fresh, 3 hour and 24 hour urine samples were collected from 5 animals/sex/group in the main group and all survivors in the recovery group at Week 4 and 6, respectively. Animals were fasted during collectionof fresh urine samples but were allowed free access to water. Cumulative urine volume and specific gravity, pH, protein, glucose, ketone body, bilirubin, occult blood, color, turbidity and sediment were evaluated.

7) Hematology

-All animals were fasted overnight for approximately 18 hours prior to necropsy. Prior to taking blood samples, the animals were anesthetized with isoflurane and blood samples were collected from the abdominal aorta at Week 4 and 6.

Blood samples were collected and placed in a vacutainer contating EDTA. The following parameters were analyzed using an autoanalyzer(ADVIA 120, SIEMENS, Germany).[RBC. Hemoglobin, Hematocrit, Mean corpuscular volume, Mean corpuscular hemoglobin concentration, Platelets, WBC, Reticulocytes]

-Then, approximately 2 mL of blood mixed with 3.2% sodium citrate was centrifuged at 3,000 rom for 10 minutes to obtain plasma. Prothrombin time and activated partial thromboplastin time were evaluated using an automatic coagulation time meter.

	- Blood samples collected from the abdominal aorta in a vacutainer were centrifuged at 3,000 rpm for 10 minutes to obtain serum. The following parameters were analyzed using an automatic analyzer(7080, HITACHI, Japan) and an electrolyte analyzer(AVL9181, Roche, Germany) [Aspartate aminotransferase (AST), Alanine aminotransferase (ALT), Alkaline phosphatase (ALP), Blood urea, nitrogen (BUN), Creatinine (CREA), Glucose (GLU), Total cholesterol (TCHO), Albumin/globulin ratio (A/G), Total protein (TP), Albumin (ALB), Triglyceride (TG), Total bilirubin (TBIL), Phosphorus(P)] 


Sacrifice and pathology 

1) Necropsy

All animals were observed macroscopically in detail for the organs and tissues of the whole body.

2) Organ weights

The following organs of terminal sacrifice animals were weighed individually. Paired organs(#) were weighed together. Organ- to body weight ratios were calculated based on fasted body weights.

[brain, thyroid#, lung, spleen, adrenals#, epididymis#, prostate+seminal vesicle with coagulation gland, ovary#, thymus, heart, liver, kidneys#, testes#, uterus]

3) Histopathology

At necropsy, the following organs and tissues were harvested and preserved in 10 % neutral buffered formalin except for the testes which were fixed in Davidson fixative.

[brain, thyroid and parathyroids, lungs with bronchi, heart, spleen, adrenals, stomach, epididymides, seminal vesicle with coagulation gland, uterus, urinary bladder, mesenteric lymph node, mammary gland, tongue, bone and bone marrow, spinal cord, skeletal muscle, pituitary, thymus, liver, kidneys, colon, testes, prostate, ovaries, vagina, submandibular lymph node, eye, skin, spinal cord]

All preserved tissues were embedded with Hematoxylin & Eosin(H&E) and examined microscopically. Bones were decalcified with Calci-Clear-Rapid(National diagnostics, U.S.A.) prior to trimming. Organ and tissues were stored in 10 % neutral buffered formalin.

Histopathological evaluations were performed as follows:

-All tissues from control and high dose(1,000 mg/kg) animals

	


Statistics 

Statistical analysis was performed using SAS program(version 9.1.3 SAS institute Inc.,U.S.A). 

Main group:body weight, food consumption, urine volume, hematology, clinical chemistry and organ weight data were analyzed utilizing Bartlett's test for homogeneity of variance(significance level: 0.05). One-way analysis of variance (ANOVA) was employed on homogeneous data; them, if significant, Dunnett's test was applied for multiple comparisons significance level: 0.05 and 0.01, two tailed). Kruskal-Wallis test was used for heterogeneous data; then, if significan, Steel test was applied for multiple comparisons(significance level:0.05 and 0.0, two-tailed).

	Recovery group: body weight, food consumption, urine volume, hematology, clinical chemistry and organ weight data were analyzed utilizing F-test for homogeneity of variance(significance level: 0.05). 


Any other information on materials and methods incl. tables 

	


Results and discussions 

Effect levels 

	Endpoint 
	NOAEL 

	Effect level 
	> 250 mg/kg bw/day (actual dose received) 

	Sex 
	male/female 

	Basis for effect level / Remarks 
	  


Observations 

Clinical signs and mortality 

	no effects 


Body weight and weight gain 

	no effects 


Food consumption and compound intake (if feeding study) 

	no effects 


Haematology 

	no effects 


Clinical chemistry 

	no effects 


Urinalysis 

	no effects 


Organ weights 

	no effects 


Gross pathology 

	yes 


Histopathology: non-neoplastic 

	no data 


Histopathology: neoplastic 

	no data 


Details on results 

1. Clinical signs

All animals in the control and dosing groups survived the durationof the study. There were no effects on mortality. During the observation period, no abnormal clinical signs were observed in all males and females in the 250 mg/kg bw /day group. Compound-colored stool was sporadically evident from Day 4 or 5 to Day 5 and females in the 500 mg/kg bw/day and from Day 1 throughout the study in all males and females in the 1,000 mg/kg bw/day. During the dosing and recovery period, no abnormally detailed clinical signs were evident in males and females in the dosing groups.

2. Functional observations

In the main group, statistically significant decreases in vertical counts at 50-60 minutes in motor activity were noted in females in the 500 mg/kg group compared to the control group. However, no clinical signs and dose-response were noted. Therefore, it was not considered to be of toxicological significance.

3. Body Weights

In males and females in the dosing groups, no statistical significance in body weight was noted compared to the control group during the dosing period. In males and females in the 1,000 mg/kg group, no statistical significance in body weight was noted compared to the control group during the recovery period.

4. Food Comsumption

In males and females in the dosing groups, no statistical significance in food consuption was noted compared to the control group during the dosing period. In male and female in the 1,000 mg/kg group, no statistical significance in food consumption was noted compared to the control group during the recovery period.

5. Urinalysis

In males and females in the dosing and the recovery group, there were no substance-related changes in urinalysis.

6. Hematology

In males and females in the dosing gfoups, there were no effects in hematological parmeters associated with the test substance. Statistically significant increases of activated partial thromboplastin time(APTT) were noted in males of 500 mg/kg bw/day group compared the the control group. However, there were slight increases and lack of relationship with the dose-response. In male and female at 1,000 mg/kg bw/day in the recovery group, there were no effects on hematological parameters associated with the test substance. Decreases of erythrovyte(RBC) and increases of mean corpuscular volume(MCV), platelets(PLT) and reticulocyte(Reti) were noted in females of 1,000 mg/kg bw/day compared to the control group. Also no morphological findings of liver or spleen were observed. Therefore, these were not considered to be of toxicological significance.

7. Clinical Chemistry

In males and females of the dosing and recovery group, there were no effects on blood chemistry parameters associted with the test substance. 

8. Organ Weight

In males and females of dosing and recovery groups, there were no effects on organ weights associated with the test substance. Statistically significant increases in relative liver organ weight were noted in males in the 250mg/kg bw/day group compared to the control group. However, there were slight increases and lack of relationship with the dose-response. 

9. Necropsy Findings

There were no changes in macroscopic findings in any animals of the main groups. The other regions, the focal thickening and limiting ridge in the stomach were evident in one male of 500 mg/kg bw /day. The white and dark red focus in stomach was evident in one female in the 250 mg/kg bw /day and the nodule in the right thyroid was evident in one female of the 500 mg/kg bw /day. However, there were lack of relationship with the dose response. There were no changes in macroscopic findings in any animals in the recovery groups.

10. Histopathological Findings

There were no changes in microscopic findings in any animals in the main and the recovery groups. The focal thickening and limiting ridge in the stomach in one male at 500 mg/kg bw /day and the white and dark red focus in one female at 250 mg/kg bw /day were evident. The nodule in the tight thyroid int he necropsy finding in one female at 500 mg/kg bw /day was determined to be the ectopic thymus in the microscopic finding. The dark red focus in the granular stomach in the necropsy finding in one female at 1,000 mg/kg bw /day was determined to be the focal necrosis with hemorrage in the microscopic finding. However, there findings were not considered to be of toxicological significance, since they occurred minimally, spontaneous and incidentally. The other lesions, the myocarditis in the heart, the basphilic tubules in the cortex of kidney, the leucocytic cast in medulla of kidney, the mineralization in the outer medulla of kidney, the microgranuloma in liver, the vacuolation of the periportal hepatocyte in the liver, the granuloma nd mineralization of arterial wall in the lung with brochus, the congestion in the pituitary, cyst in the pars distalis of pituitary, the extramedullary hematopoiesis in the spleen, and the persistent thyroglossal ducts in the thyroid were evident in both sexes in the control and 1,000 mg/kg group in the main group. The focal atrophy in the retinal of eye, the myocarditis in the heart, the basophilic tubules with cell infiltration in the cortex of kidney, the mineralization in the outer medulla of kidney, the micro granuloma in the liver, the vacuolation of the periportal hepatocyte in the liver, the mineralization of arteial wall in lung with bronchus, the lymphocytic cell infiltraion in prostate, the extramedullary hematopioesis in the spleen and the acanthosis/hyperkeratosis in limiting ridge of the stomach were evident in both sexes in the control and 1,000 mg/kg bw /day in the recovery group. However, these finding were not considered to be of toxicological significance, since they occurred spontaneously and incidentally.

	


Remarks on results including tables and figures 

	


Overall remarks, attachments 

Overall remarks 

	


Applicant's summary and conclusion 

Conclusions 

	Based on the results of administraion of Calcium hydrogen orthophosphate(CAS No. 7757-93-9) to rats orally for 28 days, no related test substance effects were evident. Therefore, the NOAEL(No Observed Adverse Effect Level) was considered to be greater than 1,000 mg/kg bw /day in both male and female rats. 


Executive summary 

	Calcium hydrogen orthophosphate(CAS No. 7757-93-9) was given orally at dose levels of 0, 250, 500 and 1,000 mg/kg bw/day to Sprague-Dawley male rats . Five males and 5 females were assigned to each group. Repeated dose toxicity by oral administration of the test item in rats was assessed. There were no treatment - related changes in clinical signs, body weight, food consumption, urinalysis, hematology, serum biochemistry, necropsy finding and organ weights. Based on these results, it was concluded that the oral administration of Calcium hydrogen orthophosphate(CAS No. 7757-93-9) to rats resulted in no toxicologically significant changes in all items examined. Therefore, under the present experimental conditions, no observed adverse effect levels (NOAEL) of the test item are considered to be above 1000 mg/kg bw/day for general toxicity in both sexes. 


7.6 Genetic toxicity 

7.6.1 Genetic toxicity in vitro 

Genetic toxicity in vitro.001 (NIER, 2006-1) 

	UUID 
	  
	IUC5-0214468e-94a1-40b7-b54b-c92af10e4df1 

	Dossier UUID 
	  
	0 

	Author 
	  
	nier4 / National Institute of Environmental Research / Incheon / Korea, Republic Of 

	Date 
	  
	2011-11-17 16:47:46 KST 

	Remarks 
	  
	  


	  
	  


Administrative Data 

	[IP] OECD: HPVC 
	  
	  

	Purpose flag 
	key study ( ) robust study summary ( ) used for classification ( ) used for MSDS 

	Study result type 
	experimental result 
	Study period 
	2006.05, 

	Reliablility 
	1 (reliable without restriction) 

	Rationale for reliability 
	1a - GLP guideline study (OECD) 


Data source 

Reference 

	Reference type 
	study report 

	Author 
	National Institute of Environmental Research (NIER) 
	Year 
	2006 

	Title 
	Bacterial reverse mutation test of calcium hydrogenorthophosphate using microorganisms 

	Bibliographic source 
	  

	Testing laboratory 
	Medvill Co., LTD. 
	Report no. 
	G01-06045 

	Owner company 
	National Institute of Environmental Research (NIER) 

	Company study no. 
	  
	Report date 
	2006-11-25 


Data access 

	data submitter is data owner 


Data protection claimed 

	yes, but willing to share 


Materials and methods 

Type of genotoxicity 

	gene mutation 


Type of study 

	bacterial reverse mutation assay (e.g. Ames test) 


Test guideline 

	Qualifier 
	according to 

	Guideline 
	OECD Guideline 471 (Bacterial Reverse Mutation Assay) 

	Deviations 
	no 


GLP compliance 

	yes 


Test materials 

Test material equivalent to submission substance identity 

	yes 


Test material identity 

	Identifier 
	CAS number 

	Identity 
	7757-93-9 


	Identifier 
	EC name 

	Identity 
	Calcium hydrogenorthophosphate 


	Identifier 
	IUPAC name 

	Identity 
	Calcium dihydrogen phosphate 


Details on test material 

- Name of test material: Calcium phosphate dibasic

- Molecular formula: CaHPO4

- Molecular weight: 136.06

- Smiles notation: O=P1(O)O[Ca]O1

- InChl (if other than submission substance): 1S/Ca.H3O4P/c;1-5(2,3)4/h;(H3,1,2,3,4)/q+2;/p-2

- Substance type: Inorganic compound

- Physical state: White powder

- Analytical purity: 98.9 %

- Impurities: No data

- Purity test date: May, 2007

- Lot/batch No.: 045K0034

- Stability under test conditions: Stable at ambient temperature and pressure

- Storage condition of test material: Room temperature

	- Other: Occurrence and accumulate of dust minimization. Keep in cool and dryness. 


Method 

Species/strain 

	Species/strain 
	S. typhimurium TA 1535, TA 1537, TA 98 and TA 100 


- Type and identity of media: 

- Properly maintained: yes/no

- Periodically checked for Mycoplasma contamination: yes/no

- Periodically checked for karyotype stability: yes/no

	- Periodically "cleansed" against high spontaneous background: yes/no 
	

	Additional strain characteristics 
	  

	Metabolic activation 
	with and without 

	Metabolic activation system 
	S9 mix 


	Species/strain 
	E. coli WP2 uvr A 


- Type and identity of media: 

- Properly maintained: yes/no

- Periodically checked for Mycoplasma contamination: yes/no

- Periodically checked for karyotype stability: yes/no

	- Periodically "cleansed" against high spontaneous background: yes/no 
	

	Additional strain characteristics 
	  

	Metabolic activation 
	with and without 

	Metabolic activation system 
	S9 mix 


Test concentrations 

Dose range finding test: NC, PC, 1.2, 4.9, 19.5, 78.1, 312.5, 1250 and 5000 ug/plate

	Mutation test: NC, PC, 39, 78.1, 156.3, 312.5, 625 and 1250 ug/plate 


Vehicle 

- Vehicle(s)/solvent(s) used: glycerol formal

	- Justification for choice of solvent/vehicle: The solubility test showed that the test substance was not soluble in any vehicle, but it was suspended only in glycerol formal. 


Controls 

	Negative controls 
	yes 

	Solvent / vehicle controls 
	yes 

	True negative controls 
	  

	Positive controls 
	yes 

	Positive control substance 
	other: sodium azide, 2-nitrofluorene, 9-aminoacridine, 2-aminoanthracene, 2-aminofluorene 

	Remarks 
	  


Details on test system and conditions 

Minimal glucose agar plates were used. The test system were suitably labeled (using color coded procedure) to clearly

identify the study number, test aarticle treatments, bacteria strains, positive and negative control treatments and treatment

conditions.

Dose range finding test

- Dose range finding experiment was carried out using Salmonella typhimurium TA98, TA100 and Escherichia coli WP2uvrA. Pre-incubation method was carried out using dose level with 5-fold intervals of 1.2 to 5,000 ug/plate both in the absence and in the presence of metabolic activation system. 5% S9 mix was used as a metabolic activation system. One plate was used for each treatment condition. Negative (vehicle) and positive controls were include both in the absence and presence of metabolic activation system. 0.1 mL of bacteria culture, 0.5 mL of 5% S9 mix or 0.2 M phosphate buffer solution (pH 7.4) and 0.1 mL of test article of controls were placed in tubes and mix together for 20 minutes at 37oC. 2 mL of molten top agar at 46oC was added followed by rapid mixing and pouring onto minimal glucose agar plates. When plating was achieved, the plates were inverted and incubated at 37oC in dark for 2 days. The plates were examined for signs of toxicity and revertant colonies were counted.

Mutation experiment

	- Mutation experiment and confirmed experiment were carried out using Salmonella typhimurium TA98, TA100, TA1535, TA1537 and Escherichia coli WP2uvrA. Pre-incubation method was carried out using dose levels with 3-fold intervals of 39, 78.1, 156.3, 312.5, 625 and 1,250 ug/plate employed triplicate plates both in the absence and presence of metabolic activation system. 5% S9 mix was used as a metabolic activation system. Negative (vehicle) and positive controls were included in triplicate both in the absence and in the presence of metabolic activation system. 0.1 mL of bacteria culture, 0.5 mL of 5% S9 mix or 0.2 M phosphate buffer solution (pH 7.4) and 0.1 mL of test article or controls were placed in tubes. 2 mL of molten plates. When plating was achieved, the plates were inverted and incubated at 37oC in the dark for 2 days. The plates were examined for signs of toxicity and revertant colonies were counted. 


Evaluation criteria 

[Acceptance criteria]

- The mean negative control counts fell within the normal ranges.

- The positive control chemicals induced clear increases in revertant numbers confirming discrimination between different strains, and an active metabolic activation system.

- The plates from each bacterial strain at least 4 concentrations were scored the colonies

[Evaluation criteria]

- The assay was valid (see acceptance criteria).

	- The number of revertant colonies increased significantly in one strain at least one or more concentrations or the data set(s) showed a dose related correlation. 


Statistics 

	- Individual plate counts in all the experiments were recorded separately and the mean and standard deviation of the plate counts for each treatment conditions were determined. For evaluation of test article data the m-statistics was calculated the check the data was Poisson distributed and Dunnett's test was used to compare the counts at each dose level with the control. Probability value of p <= 0.01 was accepted as significant. 


Any other information on materials and methods incl. tables 

	1. Liver post-mitochondrial fraction (S9) 

- Supplier: Molecular Toxicology Incorporated, Annapolis, Maryland, USA. 
- Lot No.: 1562 
2. Metabolic activation system (S9 mix) 

Treatment was carried out both in the absence and presence of metabolic activation system. Metabolic activation system (S9 mix) was prepared according th the following table. 

5% S9 mix
Rat liver S9 (Aroclor-1254 induced)
2.5 mL
MgCl2-KCl Salts
1.0 mL
1.0 M Glucose-6-phosphate
0.25 mL
0.1 M NADP
2.0 mL
0.2 M Phosphate buffer, pH 7.4
25.0 mL
Distilled deionized water
19.25 mL
Total volume
50.0 mL



Results and discussions 

Test results 

	Species/strain 
	S. typhimurium TA 1535, TA 1537, TA 98 and TA 100 

	Metabolic activation 
	with and without 

	Test system 
	all strains/cell types tested 

	Genotoxicity 
	negative 

	Cytotoxicity 
	no 

	Vehicle controls valid 
	yes 

	Negative controls valid 
	yes 

	Positive controls valid 
	yes 


	Species/strain 
	E. coli WP2 uvr A 

	Metabolic activation 
	with and without 

	Test system 
	all strains/cell types tested 

	Genotoxicity 
	negative 

	Cytotoxicity 
	no 

	Vehicle controls valid 
	yes 

	Negative controls valid 
	yes 

	Positive controls valid 
	yes 


Additional information on results 

[Dose range finding test]

- Increase of revertant colony was not observed at any dose levels both in the absence and in the presence of metabolic activation system.

[Mutation experiment]

	- In the mutation experiment, increase of revertant colony was not observed in any test strains at dose levels both in the absence and in the presence of metabolic activation system. 


Remarks on results including tables and figures 
	Table 1. Summary of revertant colony numbers obtained per plate with / without S9 mix. 
Dose (ug/plate)
S9 mix (5%)
Number of revertant colony per plate
Salmonella typhimurium
E. coli
TA98
TA100
TA1535
TA1537
WPuvrA
NC
-
71+/-13
18+/2-
52+/-2
46+/-4
11+/-2
39
-
74+/-6
17+/-1
49+/-1
49+/-5
10+/-1
78.1
-
79+/-10
18+/-3
48+/-2
48+/-2
11+/-2
156.3
-
70+/-12
17+/-2
50+/-3
48+/-3
11+/-2
312.5
-
75+/-10
18+/-6
50+/-3
47+/-3
10+/-1
625
-
76+/-11
18+/-1
51+/-2
49+/-6
10+/-3
1,250
-
75+/-14
17+/-2
46+/-4
44+/-2
11+/-1
PC
-
323+/-14
277+/-24
144+/-11
172+/-4
333+/-19
NC
+
158+/-9
22+/-2
36+/-5
68+/-4
16+/-3
39
+
155+/-5
21+/-3
36+/-2
67+/-2
16+/-3
78.1
+
159+/-3
22+/-2
33+/-3
68+/-3
16+/-3
156.3
+
158+/-3
21+/-1
35+/-8
68+/-4
16+/-2
312.5
+
151+/-9
22+/-2
36+/-7
64+/-1
15+/-3
625
+
152+/-7
21+/-4
37+/-5
67+/-2
16+/-2
1,250
+
152+/-8
22+/2
36+/-2
66+/-3
14+/-1
PC
+
315+/-19
113+/-6
265+/-16
156+/-7
124+/-6



Applicant's summary and conclusion 

Interpretation of results 

	negative with metabolic activation 


	positive without metabolic activation 


Conclusions 

	The test substance, Calcium hydrogenorthophosphate, was considered to be non-genotoxic under the present test conditions. 


Executive summary 

	This study was conducted to evaluate the mutagenic potential of the test substance, Calcium hydrogenorthophosphate, using a bacterial system. This study was performed in accordance with the procedures described in the following internationally accepted guidelines and recommendations: OECD Guidelines for Testing of Chemicals (Jul. 21, 1997) No. 471 'Bacterial Reverse Mutation Test' and 'Genotoxicity Test' described in the Section 10 of Chapter 4 in Annex 5 of TCCA-Good Laboratory Practice Standards and Test Guideline (NIER Public Notice No. 2006-4) issued by Korea National Institute of Environmental Research on February 24, 2006. Dose range-finding test was performed using the Salmonella typhimurium strains TA100, TA98 and the Escherichia coli strain WP2uvrA in the presence and absence of a metabolic activation containing S9 fraction (rat liver postmitochondrial fraction). The test substance at 5000 ug/plate was used as a maximal concentration and diluted to seven dose levels by a factor four (1.2, 4.9, 19.5, 78.1, 312.5, 1250, 5000 ug/plate) for treatment to the bacterial system. According to the results of dose range-finding test, 1250 ug/plate of the test substance was determined to be a maximal concentrations in the absence and presence of S9 mix in the main mutation test, and diluted to six doses by a factor two; 39, 78.1, 156.3, 312.5, 625, 1250 ug/plate in the absence and presence of S9 mix. In the confirmation test, 2000 ug/plate was used as a maximal concentration in the absence and presence of S9 mix, and diluted to six doses by a factor two; 62.5, 125, 250, 500, 1000, 2000 ug/plate in the absence and presence of S9 mix. In the main and the confirmation test, 5 bacterial strains, Salmonella typhimurium TA100, TA98, TA1535, TA1537 and Escherichia coli WP2uvrA were treated with the test substance with or without S9 mix using a preincubation method and 3 plates at each dose levels were used (triplicates). As a result of the main mutation test, the test substance at any concentrations of 39 to 1,250 ug/plate with and without S9 mix didn't induce the increase in the frequency of revertant colonies in a dose-dependent manner, which representing non-genotoxic. Regardless of S9 mix and tester strains, the precipitation of the test substance was observed on the agar plate treated at the dose of 1250 ug/plate dose. In the confirmation test, the test substance at any concentrations of 62.5 to 2,000 ug/plate with and without S9 mix didn't induce the increase in the frequency of revertant colonies dose-related. The precipitation of the test substance was observed on the agar plate treated at 2000 ug/plate. The frequency of revertant colonies for the negative control, glycerol formal was considered to be acceptable and all of the positive controls induced marked increases in the frequency of revertant colonies confirming the activity of S9 mix and the sensitivity of the bacterial strains. Based on these result, the test substance, Calcium hydrogenorthophosphate, was considered to be non-genotoxic under the present test conditions. 
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	IUC5-57864286-ad71-4cbd-b8ff-34696461d09f 

	Dossier UUID 
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	Date 
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	Remarks 
	  
	  


	  
	  


Administrative Data 

	[IP] OECD: HPVC 
	  
	  

	Purpose flag 
	key study ( ) robust study summary ( ) used for classification ( ) used for MSDS 

	Study result type 
	experimental result 
	  
	  

	Reliablility 
	1 (reliable without restriction) 

	Rationale for reliability 
	1a - GLP guideline study (OECD) 


Data source 

Reference 

	Reference type 
	study report 

	Author 
	National Institute of Environmental Research (NIER) 
	Year 
	  

	Title 
	Chromosome aberration test of calcium hydrogenorthophosphate using cultured mammalian cells 

	Bibliographic source 
	  

	Testing laboratory 
	Medvill Co., LTD. 
	Report no. 
	G02-06038 

	Owner company 
	National Institute of Environmental Research (NIER) 

	Company study no. 
	  
	Report date 
	2006-11-25 


Data access 

	data submitter is data owner 


Data protection claimed 

	yes, but willing to share 


Materials and methods 

Type of genotoxicity 

	chromosome aberration 


Type of study 

	in vitro mammalian chromosome aberration test 


Test guideline 

	Qualifier 
	according to 

	Guideline 
	OECD Guideline 473 (In vitro Mammalian Chromosome Aberration Test) 

	Deviations 
	no 


GLP compliance 

	yes 


Test materials 

Test material equivalent to submission substance identity 

	yes 


Test material identity 

	Identifier 
	CAS number 

	Identity 
	7757-93-9 


	Identifier 
	EC name 

	Identity 
	Calcium hydrogenorthophosphate 


	Identifier 
	IUPAC name 

	Identity 
	Calcium dihydrogen phosphate 


Details on test material 

- Name of test material: Calcium phosphate dibasic

- Molecular formula: CaHPO4

- Molecular weight: 136.06

- Smiles notation: O=P1(O)O[Ca]O1

- InChl (if other than submission substance): 1S/Ca.H3O4P/c;1-5(2,3)4/h;(H3,1,2,3,4)/q+2;/p-2

- Substance type: Inorganic compound

- Physical state: White powder

- Analytical purity: 98.9 %

- Impurities: No data

- Purity test date: May, 2007

- Lot/batch No.: 045K0034

- Stability under test conditions: Stable at ambient temperature and pressure

- Storage condition of test material: Room temperature

	- Other: Occurrence and accumulate of dust minimization. Keep in cool and dryness. 


Method 

Species/strain 

	Species/strain 
	Chinese hamster Ovary (CHO) 


- Provenance of cells: The cells were a line of Chinese hamster Lung (CHL) cells, obtained from American Type Culture Collection (ATCC). The CHL cell line is recommended for the chromosome aberration study by various regulatory authorities and historical control data are available in toxicology center, LG life science R&D park. The modal chromosome number is 25 and the average generation time is 15-17 hours.

	- Storage and maintenance of cells: Stock of cells preserved in liquid nitrogen was reconstituted for each experiment to maintain karyotypic stability. Tissue culture medium contains Minimum Essential Medium including 10% (v/v) fetal bovine serum (FBS) and 10 ul/mL Antibiotic-actimycotic solution. The cells were incubated at 37°C in an atmosphere of 5% (v/v) CO2 and 100% humidity. They were subcultured regularly at low density, before over growth occurs, to maintain low aberration frequencies. 
	

	Additional strain characteristics 
	no data 

	Metabolic activation 
	with and without 

	Metabolic activation system 
	S9 mix 


Test concentrations 

- S9 mix: NC, PC (MMC), 125, 250, 500 ug/mL

	+ S9 mix: NC, PC (CP), 125, 250, 500 ug/mL 


Vehicle 

- Chemical name: Sodium carboxymethyl cellulose (CMC)

- CAS No.: 9004-32-4

	- Lot No.: AF2405 


Controls 

	Negative controls 
	yes 

	Solvent / vehicle controls 
	yes 

	True negative controls 
	yes 

	Positive controls 
	yes 

	Positive control substance 
	mitomycin C and cyclophosphamide monohydrate 

	Remarks 
	  


Details on test system and conditions 

1. Short term exposure

CHL cells (5×10^4 cells per 5 mL in 60 mm petri-dish) were cultured for 72 hours and thereafter exposed in duplicate to the selected three doses of the test substance for 6 hours in the absence or in the presence of S9 mix and recovered in fresh medium for 18 hours.

2. Continuous exposure

CHL cells (5×10^4 cells per 5 mL in 60 mm petri-dish) were cultured for 72 hours and thereafter exposed in duplicate to the selected three doses of the test substance for 24 hours in the absence of S9 mix.

3. Chromosome preparation

Cell cultures were treated with Colcemid for 2 hours prior to harvesting. Thereafter the cell cultures were centrifuged for 5 mins at 1200 rpm and

the supernatant was removed. Cells in the remaining pellet were swollen by a 30 min treatment with hypotonic solution (0.075 M KCl pre-warmed at 37). After hypotonic treatment, cells were fixed with 3 times of methanol: glacial acetic acid fixative (3 : 1 v/v).

4. Slide preparation

Fixed cells were dropped onto pre-cleaned microscope slides which were then allowed to air-dry and thereafter stained in 5% (v/v) Giemsa solution.

5. Slide analysis

	All slides, including those of positive and negative contrls, were independently coded before microscopic analysis. At least 200 well-spread metaphases were scored per concentration and control. 


Evaluation criteria 

1. Chromosome aberration was classified according to the ‘Chromosome Aberration Atlas (1988)’ published by the mammalian experiment division

(MMS), Japanese environmental mutation society (JEMS). 


frequency. As numerical aberration, only polyploidy higher than tetraploid, and 

③ endoreduplication were evaluated. A cell with more than one type of structural aberration was counted as 


chromosome aberration types were recorded separately.

3. Statistical analysis


① was performed according to the OECD guideline. 

② In 200 metaphase cells of each group, the numbers of aberrant cells and normal cells were presented. If the dose-dependent increase or the repeated increase was detected, it 

	③ was evaluated to be positive. The significant difference in the frequence of chromosomal aberration 

④ between the negative control and the test substance treatment group was analyzed using Fisher's exact test (Altman, 1993). The test substance was considered to be negative if P-value was lower than 0.05. 


Results and discussions 

Test results 

	Species/strain 
	Chinese hamster Ovary (CHO) 

	Metabolic activation 
	with and without 

	Test system 
	all strains/cell types tested 

	Genotoxicity 
	negative 

	Cytotoxicity 
	no 

	Vehicle controls valid 
	yes 

	Negative controls valid 
	yes 

	Positive controls valid 
	yes 


Applicant's summary and conclusion 

Interpretation of results 

	negative with metabolic activation 


	negative without metabolic activation 


Conclusions 

	It is concluded that the test substance, Calcium hydrogenorthophosphate, has showed no evidence of clastogenic activity in mammalian cell culture system under the experimental conditions described in this report. 


Executive summary 

	This chromosome aberration study using cultured chinese hamster lung fibroblast (CHL cells) was performed to assess the clastogenic potential of 
a test substance, Calcium hydrogenorthophosphate according to the OECD Guideline for the Testing of Chemicals No. 473 In vitro Mammalian Chromosome Aberration Test and TCCA-Good Laboratory Practice Standards and Test Guideline (NIER Public Notice No. 2006-4). 
To determine the treatment concentration of the test substance in chromosome aberration test, cytotoxicity test was performed. Considering the solubility of the test substance, the test substance was tested at seven dose levels from 7.8 to 500 ug/mL in the presence and absence of a metabolic activation system (rat liver S9 mix). The result showed that cell viability was estimated over 90% at seven dose levels in the presence and 
absence of S9 mix. Therefore, a maximal concentration for chromosome aberration was determined to be 500 ug/mL with and without S9 mix. 
Chromosome aberration test was performed using three different concentrations including the maximal dose, separated by a factor two. In the presence or absence of S9 mix, the CHL cells was treated with the test substance for 6 hours, changed to fresh culture medium, and cultured for total 24 hours. In the presence of S9 mix, the frequency of structural chromosome aberrations was not significantly induced at the three concentrations, 125, 250, 500 ug/mL, and similarly, in the absence of S9 mix, the frequency of aberrant cells was not induced at the three concentrations, 125, 250, 500 ug/mL (P>0.05, each). In addition, treating with the test substance at 125, 250, 500 ug/mL for 24 hours in the absence of S9 mix, a significant induction was not detected in regard to the frequency of aberrant cells (P>0.05). The frequency of chromosome aberration by the vehicle control was found to be within a normal range for the acceptability of the test, the positive control substances, cyclophosphamide (with S9 mix) and mitomycin C (without S9 mix) induced statistically significant chromosomal aberrations under each condition (P<0.001 each). Thus the effectiveness of S9 mix and the validity of our assay system were proven. 
It is concluded that the test substance, Calcium hydrogenorthophosphate, is not clastogenic in CHL cells under the experimental conditions in this report. 


7.8 Toxicity to reproduction 

7.8.1 Toxicity to reproduction 

Toxicity to reproduction-1 (NIER, 2009) [1] 
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Administrative Data 

	[IP] OECD: HPVC 
	  
	  

	Purpose flag 
	key study ( ) robust study summary ( ) used for classification ( ) used for MSDS 

	Study result type 
	experimental result 
	Study period 
	2009.06.17~2009.11.18 

	Reliablility 
	1 (reliable without restriction) 

	Rationale for reliability 
	(1a) GLP guideline study 


Data source 

Reference 

	Reference type 
	study report 

	Author 
	NIER (National Institute of Environmental Research), Korea 
	Year 
	2009 

	Title 
	Reproduction/developmental toxicity screening test of Calcium hydrogen orthophosphate (CAS No. 7757-93-9) in SD rats 

	Bibliographic source 
	  

	Testing laboratory 
	Biotoxtech Co., Ltd. 
	Report no. 
	B09181 

	Owner company 
	  

	Company study no. 
	  
	Report date 
	  


Data access 

	data submitter is data owner 


Data protection claimed 

	yes, but willing to share 


Cross-reference to same study 

	7.8.2 Developmental toxicity-1 (NIER, 2009) [1] 


Materials and methods 

Test type 

	screening 


Test guideline 

	Qualifier 
	according to 

	Guideline 
	OECD Guideline 421 (Reproduction / Developmental Toxicity Screening Test) 

	Deviations 
	  


GLP compliance 

	yes 


Test materials 

Test material equivalent to submission substance identity 

	yes 


Test material identity 

	Identifier 
	CAS number 

	Identity 
	7757-93-9 


	Identifier 
	EC number 

	Identity 
	231-826-1 


	Identifier 
	EC name 

	Identity 
	Calcium hydrogenorthophosphate 


	Identifier 
	IUPAC name 

	Identity 
	Calcium dihydrogen phosphate 


Details on test material 

- Lot No.: 068K0095

- Appearance: White powder

- Purity: 98~105%

- Affinity: Hydrophilic

- Storage condition: Room temperature (15.9~27.1 degree C)

	- Supplier: Sigma 


Test animals 

Species 

	rat 


Strain 

	Sprague-Dawley 


Sex 

	male/female 


Details on test animals and environmental conditions 

[TEST ANIMALS]

- Source: ORIENTBIO INC., Korea

- Sex, number, age and body weight range at receipt: Male, 60 rats, 8 weeks old, 247.9~277.0 g. Female, 60 rats, 7 weeks old, 160.5~195.6 g

- Sex, number, age and body weight range at the start of administration: Male, 52 rats, 9 weeks old, 314.9~361.8 g. Female, 52 rats, 8 weeks old, 199.4~236.4 g

- Housing: Stainless wire mesh cages, 260W x 350D x 210H (mm). Polycarbonate cage 260W x 420L x 180H (mm)

- Diet (e.g. ad libitum): ad libitum

- Water (e.g. ad libitum): ad libitum

- Acclimation period: approximately 7 days

[ENVIRONMENTAL CONDITIONS]

- Temperature (°C): 18.3~22.9 degree C

- Relative humidity (%): 42.2~75.3%

- Air changes (per hr): 10~15 clean, fresh, filtered air changes per hour

- Photoperiod (hrs dark / hrs light): 12 hour light/dark cycle, 7AM to 7PM via automated timer

- Number of animals per cage: One animal (during pre- and post mating periods). One male and one female (during mating period)

- Intensity of illumination: 150~300 Lux

	- Cage washing: Stainless wire mesh cages and feeders were replaced once every two weeks and twice a week for water bottles and once a week for polycarbonate cages were replaced. These were washed with the cage washer and sterilized by an autoclave. 


Administration / exposure 

Route of administration 

	oral: gavage 


Vehicle 

	other: water for injection 


Details on exposure 

[PREPARATION OF DOSING SOLUTIONS]

The required amounts of test substance were weighed on a balance (CP323S, CP423S, Sartorius, Germany) and placed in a bottle. A small amount of vehicle, water for injection, was added and mixed using a vortex mixer until dissolved.

[DIET PREPARATION]

- Type: Pelleted rodent chow (Teklad Certified Irradiated Global 18% Protein Rodent Diet 2918C)

- Lot No.: 2918C-050409 MA, 2918C-060909 MA, 2918C-062309 MA

- Feeding: The diet was placed in feeders and provided ad libitum. 

- Analysis of diet: Dietary analysis of all batches used for the study was provided by the supplier. The results were confirmed to meet the allowable standard of this facility.

[VEHICLE]

- Name: Water for injection

- Lot no.: GBA9001, GBA9002, GBA9003

- Storage condition: Room temperature

	- Justification for use and choice of vehicle: The test substance was dissolved in water for injection. 


Details on mating procedure 

- M/F ratio per cage: 1(M)/1 (F)

- Length of cohabitation: 10 days

- Proof of pregnancy: a vaginal plug twice a day, AM and PM

- Evaluation of non-pregnant: Animals did not show signs of parturition such as development of mammary gland and abdominal expansion until Day 26 of gestation.

- Final diagnoses of pregnancy: observation of uterine implantation sites at necropsy

- Mating results

* Mating index (%)=(Number of females mated/number of females placed with males)x100

* Mating period=mating confirmation-mating initiation (based on dosing day)

* Gestation period=Day 0 of delivery-Day 0 of gestation (based on dosing day)

* Male fertility index (%)=(Number of males impregnating a female (number of males that became sire)/number of males with successful copulation)x100

* Female fertility index (%)=(Number of females pregnant/number of females with successful copulation)x100

	* Gestation index (%)=(Number of females that delivered live pups/number of pregnant females)x100 


Duration of treatment / exposure 

- Male: for a total of 42 days (two weeks each prior to, during and post mating)

	- Female: for two weeks prior to mating, throughout gestation and for 4 days after delivery, for 26 days(showing no evidence of mating) 


Frequency of treatment 

	once a day 


Doses / concentrations 

	0, 250, 500, 1000 mg/kg bw/day 

	Basis 
	  


No. of animals per sex per dose 

- Control (G1): 0 mg/kg bw/day, male-13 rats, female-13 rats

- Low dose (G2): 250 mg/kg bw/day, male-13 rats, female-13 rats

- Mid dose (G3): 500 mg/kg bw/day, male-13 rats, female-13 rats

	- High dose (G4): 1,000 mg/kg bw/day, male-13 rats, female-13 rats 


Control animals 

	yes, concurrent vehicle 


Examinations 

Parental animals: Observations and examinations 

[Clinical signs]

All animals were observed for mortality, general condition and gross evidence of clinical signs and symptoms. Females were also observed for signs of abortion and premature birth.

[Body weights]

Body weights of males were recorded just prior to dosing on Day 0 (the first day of dosing), once a week throughout the dosing period, on the day prior to necropsy and on the day of necropsy (fasted body weights).

Body weights of females were recorded just prior to dosing on Day 0 (the first day of dosing), once a week throughout the dosing period (except during mating) on Days 0, 7, 14 and 20 of Gestation, on Days 0 and 4 of Lactation, on the day prior to necropsy and on the day of necropsy. Fasted body weights taken on the day of necropsy were presented but were not included in statistical analyses.

[Food consumption]

Food consumption of males were recorded just prior to dosing on Day 0 (the first day of dosing), once a week during period (except during mating) and on the day prior to necropsy.

Food consumption of females were recorded just prior to dosing on Day 0 (the first day of dosing), once a week throughout the dosing period (except during mating) on Days 1 and 4 of Lactation and on the day prior to necropsy. Residual feed were recorded. Food consumption was not recorded during mating.

	Individual food consumption was calculated by subtracting residual feed from the amount presented. 


Litter observations 

* The following parameters were examined in F1 offspring:

- Mean litter size

- Live birth index (%)=(Number of live pups on postnatal Day 0/number of implantations)x100

- Viability index on postnatal Day 0 (%)=(Number of live pups on postnatal Day 0/number of pups delivered)x100

- Viability index on postnatal Day 4 (%)=(Number of live pups on postnatal Day 4/of live pups on postnatal Day 0)x100

* Body weights of pups

Body weights of pups were recorded on postnatal Day 0 and 4.

* External examination and sex ratio of pups

All pups were examined on delivery day and on postnatal Day 4 for external findings. And, the sex of each pups were confirmed by the distance between anus and genital (relatively short for females and long for male).

Pups were euthanized by CO2 gas after external examination on postnatal Day 4 and were calculated as follows:

	- Sex ratio=Number of male pups/number of female pups (on postnatal Day 0) 


Postmortem examinations (Parental animals) 

[Necropsy]

Necropsies were conducted after completion of dosing for males and on Day 5 after delivery or 26 days after conformation of mating for females. All surviving animals were fasted for at least 18 hours prior to necropsy and sacrificed by exsanguinations from the abdominal aorta under isoflurane anesthesia. Complete gross postmortem examinations were conducted on all animals including the external and internal surfaces. All grossly visible abnormalities were recorded.

[Organ weights]

The following organs were properly trimmed and weighed at necropsy. Organs were weighed and organ-to body weight ratios calculated.

- Testes - Lt./Rt.

- Epididymes - Lt./Rt.

- Ovaries - Lt./Rt.

- Uterus

[Histopathology]

At necropsy, the following organs and tissues were harvested and preserved in 10% neutral buffered formalin. Testes and epididymes were fixed in Bouin's solution, and eyes with optic nerves were fixed in Davidson's fixative.

- Brain

- Pituitary

- Thymus

- Lungs with bronchi

- Trachea

- Thyroid

- Esophagus

- Heart

- Liver

- Spleen

- Kidneys

- Adrenals

- Stomach

- Duodenum

- Jejunum

- Ileum

- Cecum

- Colon

- Rectum

- Testes

- Epididymes

- Prostate

- Ovaries

- Uterus

- Submandibular lymph node

- Spinal cord (cervical, Thoracic and lumbar)

- Mesenteric lymph node

- Eye & etc.

- Femur and sternum

- Urinary bladder

- Sciatic nerve

All preserved organs or tissues were trimmed, processed, embedded in paraffin, sectioned, and stained with Hematoxylin & Eosin (H&E).

Histopathological examinations were conducted as follows:

	-Ovaries, testes and epididymes of control and high dosed groups 


Statistics 

The statistical analysis of this study was conducted by the SAS program (SAS 9.1.3, SAS Institute Ins., USA).

For the data including body weights, food consumption, mating period, gestation period, pre- and post- implantation loss rate, live birth index, viability index postnatal Days 0 and 4, and organ weights data were analyzed utilizing Bartlett's test for homogeneity of variance at the 5.0% significance level. One-way analysis of variance (ANOVA) was employed on homogeneous data; then, if significant, followed by Dunnett's test for multiple comparisons at the 1.0 and 5.0 % two-tailed significance level. Kruskal-wallis test was used for heterogeneous data and if significant; followed by Mann-whitney u-test for multiple comparisons at the 1.0 and 5.0% two-tailed significance level.

For the data of external examination, Kruskal-wallis test was used for heterogeneous data and if significant; followed by Mann-whitney u-test for multiple comparisons at the 1.0 and 5.0% two-tailed significance level.

	For the data of mating index, male and female fertility index were conducted by the Fisher's exact test of statistical program. 


Results and discussions 

Effect levels 

	Endpoint 
	NOAEL 

	Generation 
	P 

	Sex 
	male/female 

	Effect level 
	1000 mg/kg bw/day 

	Basis for effect level / Remarks 
	  


	Endpoint 
	NOAEL 

	Generation 
	F1 

	Sex 
	male/female 

	Effect level 
	1000 mg/kg bw/day 

	Basis for effect level / Remarks 
	  


Observations: parental animals 

Clinical signs (parental animals) 

	yes 


Body weight and food consumption (parental animals) 

	yes 


Reproductive performance (parental animals) 

	no effects 


Organ weights (parental animals) 

	no effects 


Gross pathology (parental animals) 

	no effects 


Histopathology (parental animals) 

	no effects 


Details on results (parental animals) 

[CLINICAL SIGNS AND MORTALITY]

All animals survived the duration of the study. There were no effects on mortality. Soft stool was observed in two males dosed with 500 mg/kg bw/day on Day 1 and in one female dosed with 1,000 mg/kg bw/day on Day 10.

[BODY WEIGHT]

Body weights of parents were comparable to control animals throughout the study. No effects on body weights were evident in any dose group.

[FOOD CONSUMPTION]

Food consumption of females in 250 mg/kg bw/day dosed group was statistically significantly decreased (p<0.05) compared to the control group on Day 7.

[MATING AND GESTATION]

In 0, 250, 500 and 1,000 mg/kg bw/day dosed groups, the mating periods were 2.4, 2.5, 1.9 and 3.3 days, the mating indices were 100%, the gestation periods were 21.8, 22.1, 21.7 and 21.8 days, and the fertility indices of both sexes were 100, 76.9, 100 and 92.3%, respectively. There were no statistically significant differences in any dose group.

[ORGAN WEIGHTS]

In the absolute and related organ weights of testes, epididymes, ovaries and uterus were not statistically significant differences compared to the control group.

[NECROPSY]

Results of gross postmortem examinations performed on all animals in the study did not reveal any evidence of grossly visible morphologic abnormalities in all groups.

[HISTOPATHOLOGY]

Based on the results of the hematologic finding for testes, epididymes, ovaries and uterus in the control and 1,000 mg/kg bw/day dosed group, bilateral seminiferous tubule atrophy of testes and bilateral duct cell debris of epididymes were noted in one male in control group.

	No effects were evident in the other dosed groups. 


Observations: offspring 

Viability (offspring) 

	yes 


Clinical signs (offspring) 

	no effects 


Body weight (offspring) 

	no effects 


Details on results (offspring) 

[CLINICAL SIGNS AND MORTALITY]

Mortalities were observed in 7, 2, 1 and 6 pups in 0, 250, 500 and 1,000 mg/kg bw/day dosed groups until postnatal Day 4.

[BODY WEIGHT]

	Body weights of pups were comparable to control animals throughout the study. No effects on body weights were evident in any dose group. 


Applicant's summary and conclusion 

Conclusions 

	No dose-related effects were noted in reproduction function of parents and in pups in the 1,000 mg/kg bw/day dosed group. In conclusion, the NOAEL was considered to be 1,000 mg/kg bw/day for parents of both sexes and pups. 


Executive summary 

	The purpose of this study was to evaluate the potential toxicity of Calcium hydrogen orthophosphate (CAS No.: 7757-93-9) for reproduction toxicity of the test substance, when administered orally to male and female rats at dose levels of 0, 250, 500 and 1,000 mg/kg bw/day. Males were dosed once daily for two weeks each prior to, during and post mating, and females were dosed once daily for two weeks prior to mating, throughout gestation and for four days after delivery. 
During the observation period, there were no dose-related effects on clinical signs, body weights, food consumption, mating, gestation, delivery, organ weights, necropsy and histopathology in parents. 
No-dose-related changes in clinical signs and body weights were noted in pups. 
Based on the results of this study, no-related effects were noted in reproduction function of parents and in pups in the 1,000 mg/kg bw/day dosed group. In conclusion, the NOAEL was considered to be 1,000 mg/kg bw/day for parents of both sexes and pups. 


7.8.2 Developmental toxicity / teratogenicity 

Developmental toxicity: Rat-1 (NIER, 2009) [1] 

	UUID 
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	Dossier UUID 
	  
	0 

	Author 
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	Date 
	  
	2011-09-27 10:58:25 KST 

	Remarks 
	  
	  


	  
	  


Administrative Data 

	[IP] OECD: HPVC 
	  
	  

	Purpose flag 
	key study ( ) robust study summary ( ) used for classification ( ) used for MSDS 

	Study result type 
	experimental result 
	Study period 
	2009.06.17~2009.11.18 

	Reliablility 
	1 (reliable without restriction) 

	Rationale for reliability 
	(1a) GLP guideline study 


Data source 

Reference 

	Reference type 
	study report 

	Author 
	NIER (National Institute of Environmental Research), Korea 
	Year 
	2009 

	Title 
	Reproduction/developmental toxicity screening test of Calcium hydrogen orthophosphate (CAS No. 7757-93-9) in SD rats 

	Bibliographic source 
	  

	Testing laboratory 
	Biotoxtech Co., Ltd. 
	Report no. 
	B09181 

	Owner company 
	  

	Company study no. 
	  
	Report date 
	  


Data access 

	data submitter is data owner 


Data protection claimed 

	yes, but willing to share 


Cross-reference to same study 

	7.8.1 Toxicity to reproduction-1 (NIER, 2009) [1] 


Materials and methods 

Test guideline 

	Qualifier 
	according to 

	Guideline 
	other guideline: OECD TG 421 

	Deviations 
	  


Test materials 

Test material equivalent to submission substance identity 

	yes 


Test material identity 

	Identifier 
	CAS number 

	Identity 
	7757-93-9 


	Identifier 
	EC number 

	Identity 
	231-826-1 


	Identifier 
	EC name 

	Identity 
	Calcium hydrogenorthophosphate 


	Identifier 
	IUPAC name 

	Identity 
	Calcium dihydrogen phosphate 


Details on test material 

- Lot No.: 068K0095

- Appearance: White powder

- Purity: 98~105%

- Affinity: Hydrophilic

- Storage condition: Room temperature (15.9~27.1 degree C)

	- Supplier: Sigma 


Test animals 

Species 

	rat 


Strain 

	Sprague-Dawley 


Details on test animals and environmental conditions 

[TEST ANIMALS]

- Source: ORIENTBIO INC., Korea

- Sex, number, age and body weight range at receipt: Male, 60 rats, 8 weeks old, 247.9~277.0 g. Female, 60 rats, 7 weeks old, 160.5~195.6 g

- Sex, number, age and body weight range at the start of administration: Male, 52 rats, 9 weeks old, 314.9~361.8 g. Female, 52 rats, 8 weeks old, 199.4~236.4 g

- Housing: Stainless wire mesh cages, 260W x 350D x 210H (mm). Polycarbonate cage 260W x 420L x 180H (mm)

- Diet (e.g. ad libitum): ad libitum

- Water (e.g. ad libitum): ad libitum

- Acclimation period: approximately 7 days

[ENVIRONMENTAL CONDITIONS]

- Temperature (°C): 18.3~22.9 degree C

- Relative humidity (%): 42.2~75.3%

- Air changes (per hr): 10~15 clean, fresh, filtered air changes per hour

- Photoperiod (hrs dark / hrs light): 12 hour light/dark cycle, 7AM to 7PM via automated timer

- Number of animals per cage: One animal (during pre- and post mating periods). One male and one female (during mating period)

- Intensity of illumination: 150~300 Lux

	- Cage washing: Stainless wire mesh cages and feeders were replaced once every two weeks and twice a week for water bottles and once a week for polycarbonate cages were replaced. These were washed with the cage washer and sterilized by an autoclave. 


Administration / exposure 

Route of administration 

	oral: gavage 


Vehicle 

	other: other: water for injection 


Details on exposure 

[PREPARATION OF DOSING SOLUTIONS]

The required amounts of test substance were weighed on a balance (CP323S, CP423S, Sartorius, Germany) and placed in a bottle. A small amount of vehicle, water for injection, was added and mixed using a vortex mixer until dissolved.

[DIET PREPARATION]

- Type: Pelleted rodent chow (Teklad Certified Irradiated Global 18% Protein Rodent Diet 2918C)

- Lot No.: 2918C-050409 MA, 2918C-060909 MA, 2918C-062309 MA

- Feeding: The diet was placed in feeders and provided ad libitum. 

- Analysis of diet: Dietary analysis of all batches used for the study was provided by the supplier. The results were confirmed to meet the allowable standard of this facility.

[VEHICLE]

- Name: Water for injection

- Lot no.: GBA9001, GBA9002, GBA9003

- Storage condition: Room temperature

	- Justification for use and choice of vehicle: The test substance was dissolved in water for injection. 


Details on mating procedure 

- M/F ratio per cage: 1(M)/1 (F)

- Length of cohabitation: 10 days

- Proof of pregnancy: a vaginal plug twice a day, AM and PM

- Evaluation of non-pregnant: Animals did not show signs of parturition such as development of mammary gland and abdominal expansion until Day 26 of gestation.

- Final diagnoses of pregnancy: observation of uterine implantation sites at necropsy

- Mating results

* Mating index (%)=(Number of females mated/number of females placed with males)x100

* Mating period=mating confirmation-mating initiation (based on dosing day)

* Gestation period=Day 0 of delivery-Day 0 of gestation (based on dosing day)

* Male fertility index (%)=(Number of males impregnating a female (number of males that became sire)/number of males with successful copulation)x100

* Female fertility index (%)=(Number of females pregnant/number of females with successful copulation)x100

	* Gestation index (%)=(Number of females that delivered live pups/number of pregnant females)x100 


Duration of treatment / exposure 

- Male: for a total of 42 days (two weeks each prior to, during and post mating)

	- Female: for two weeks prior to mating, throughout gestation and for 4 days after delivery, for 26 days(showing no evidence of mating) 


Frequency of treatment 

	once a day 


Doses / concentrations 

	0, 250, 500, 1000 mg/kg bw/day 

	Basis 
	  


No. of animals per sex per dose 

- Control (G1): 0 mg/kg bw/day, male-13 rats, female-13 rats

- Low dose (G2): 250 mg/kg bw/day, male-13 rats, female-13 rats

- Mid dose (G3): 500 mg/kg bw/day, male-13 rats, female-13 rats

	- High dose (G4): 1,000 mg/kg bw/day, male-13 rats, female-13 rats 


Control animals 

	yes, concurrent vehicle 


Examinations 

Maternal examinations 

[Clinical signs]

All animals were observed for mortality, general condition and gross evidence of clinical signs and symptoms. Females were also observed for signs of abortion and premature birth.

[Body weights]

Body weights of males were recorded just prior to dosing on Day 0 (the first day of dosing), once a week throughout the dosing period, on the day prior to necropsy and on the day of necropsy (fasted body weights).

Body weights of females were recorded just prior to dosing on Day 0 (the first day of dosing), once a week throughout the dosing period (except during mating) on Days 0, 7, 14 and 20 of Gestation, on Days 0 and 4 of Lactation, on the day prior to necropsy and on the day of necropsy. Fasted body weights taken on the day of necropsy were presented but were not included in statistical analyses.

[Food consumption]

Food consumption of males were recorded just prior to dosing on Day 0 (the first day of dosing), once a week during period (except during mating) and on the day prior to necropsy.

Food consumption of females were recorded just prior to dosing on Day 0 (the first day of dosing), once a week throughout the dosing period (except during mating) on Days 1 and 4 of Lactation and on the day prior to necropsy. Residual feed were recorded. Food consumption was not recorded during mating.

Individual food consumption was calculated by subtracting residual feed from the amount presented.

[Necropsy]

Necropsies were conducted after completion of dosing for males and on Day 5 after delivery or 26 days after conformation of mating for females. All surviving animals were fasted for at least 18 hours prior to necropsy and sacrificed by exsanguinations from the abdominal aorta under isoflurane anesthesia. Complete gross postmortem examinations were conducted on all animals including the external and internal surfaces. All grossly visible abnormalities were recorded.

[Organ weights]

The following organs were properly trimmed and weighed at necropsy. Organs were weighed and organ-to body weight ratios calculated.

- Testes - Lt./Rt.

- Epididymes - Lt./Rt.

- Ovaries - Lt./Rt.

- Uterus

[Histopathology]

At necropsy, the following organs and tissues were harvested and preserved in 10% neutral buffered formalin. Testes and epididymes were fixed in Bouin's solution, and eyes with optic nerves were fixed in Davidson's fixative.

- Brain

- Pituitary

- Thymus

- Lungs with bronchi

- Trachea

- Thyroid

- Esophagus

- Heart

- Liver

- Spleen

- Kidneys

- Adrenals

- Stomach

- Duodenum

- Jejunum

- Ileum

- Cecum

- Colon

- Rectum

- Testes

- Epididymes

- Prostate

- Ovaries

- Uterus

- Submandibular lymph node

- Spinal cord (cervical, Thoracic and lumbar)

- Mesenteric lymph node

- Eye & etc.

- Femur and sternum

- Urinary bladder

- Sciatic nerve

All preserved organs or tissues were trimmed, processed, embedded in paraffin, sectioned, and stained with Hematoxylin & Eosin (H&E).

Histopathological examinations were conducted as follows:

	-Ovaries, testes and epididymes of control and high dosed groups 


Fetal examinations 

* The following parameters were examined in F1 offspring:

- Mean litter size

- Live birth index (%)=(Number of live pups on postnatal Day 0/number of implantations)x100

- Viability index on postnatal Day 0 (%)=(Number of live pups on postnatal Day 0/number of pups delivered)x100

- Viability index on postnatal Day 4 (%)=(Number of live pups on postnatal Day 4/of live pups on postnatal Day 0)x100

* Body weights of pups

Body weights of pups were recorded on postnatal Day 0 and 4.

* External examination and sex ratio of pups

All pups were examined on delivery day and on postnatal Day 4 for external findings. And, the sex of each pups were confirmed by the distance between anus and genital (relatively short for females and long for male).

Pups were euthanized by CO2 gas after external examination on postnatal Day 4 and were calculated as follows:

	- Sex ratio=Number of male pups/number of female pups (on postnatal Day 0) 


Statistics 

The statistical analysis of this study was conducted by the SAS program (SAS 9.1.3, SAS Institute Ins., USA).

For the data including body weights, food consumption, mating period, gestation period, pre- and post- implantation loss rate, live birth index, viability index postnatal Days 0 and 4, and organ weights data were analyzed utilizing Bartlett's test for homogeneity of variance at the 5.0% significance level. One-way analysis of variance (ANOVA) was employed on homogeneous data; then, if significant, followed by Dunnett's test for multiple comparisons at the 1.0 and 5.0 % two-tailed significance level. Kruskal-wallis test was used for heterogeneous data and if significant; followed by Mann-whitney u-test for multiple comparisons at the 1.0 and 5.0% two-tailed significance level.

For the data of external examination, Kruskal-wallis test was used for heterogeneous data and if significant; followed by Mann-whitney u-test for multiple comparisons at the 1.0 and 5.0% two-tailed significance level.

	For the data of mating index, male and female fertility index were conducted by the Fisher's exact test of statistical program. 


Results and discussions 

Effect levels 

	Endpoint 
	NOAEL 

	Effect type 
	developmental toxicity 

	Effect level 
	1000 mg/kg bw/day 

	Basis for effect level / Remarks 
	  


Maternal toxic effects 

	no effects 


Details on maternal toxic effects 

[CLINICAL SIGNS AND MORTALITY]

All animals survived the duration of the study. There were no effects on mortality. Soft stool was observed in two males dosed with 500 mg/kg bw/day on Day 1 and in one female dosed with 1,000 mg/kg bw/day on Day 10.

[BODY WEIGHT]

Body weights of parents were comparable to control animals throughout the study. No effects on body weights were evident in any dose group.

[FOOD CONSUMPTION]

Food consumption of females in 250 mg/kg bw/day dosed group was statistically significantly decreased (p<0.05) compared to the control group on Day 7.

[MATING AND GESTATION]

In 0, 250, 500 and 1,000 mg/kg bw/day dosed groups, the mating periods were 2.4, 2.5, 1.9 and 3.3 days, the mating indices were 100%, the gestation periods were 21.8, 22.1, 21.7 and 21.8 days, and the fertility indices of both sexes were 100, 76.9, 100 and 92.3%, respectively. There were no statistically significant differences in any dose group.

[ORGAN WEIGHTS]

In the absolute and related organ weights of testes, epididymes, ovaries and uterus were not statistically significant differences compared to the control group.

[NECROPSY]

Results of gross postmortem examinations performed on all animals in the study did not reveal any evidence of grossly visible morphologic abnormalities in all groups.

[HISTOPATHOLOGY]

Based on the results of the hematologic finding for testes, epididymes, ovaries and uterus in the control and 1,000 mg/kg bw/day dosed group, bilateral seminiferous tubule atrophy of testes and bilateral duct cell debris of epididymes were noted in one male in control group.

	No effects were evident in the other dosed groups. 


Embryotoxic / teratogenic effects 

	no effects 


Details on embryotoxic / teratogenic effects 

[CLINICAL SIGNS AND MORTALITY]

Mortalities were observed in 7, 2, 1 and 6 pups in 0, 250, 500 and 1,000 mg/kg bw/day dosed groups until postnatal Day 4.

[BODY WEIGHT]

Body weights of pups were comparable to control animals throughout the study. No effects on body weights were evident in any dose group.

[DELIVERY AND PUPS EXAMINATIONS]

In 0, 250, 500 and 1,000 mg/kg bw/day dosed groups, the gestation indices were 100%, the pre-implantation loss rates were 8.5, 4.0, 5.7 and 4.6%, the post-implantation loss rates were 6.3, 7.0, 7.4 and 4.6%, the live birth indices were 93.7, 93.0, 92.6 and 95.5%, the mean kitter size was 15.1, 14.9, 14.5 and 15.2 animals, the viability index postnatal Day 4 was 96.2, 98.6, 99.5 and 96.7%, respectively. There were no statistically significant differences in any dose group. Also, normal deliveries were observed in all animals, and the sex ratios on postnatal Days 0 and 4 were 1.0, 1.2, 0.8 and 0.9, respectively.

[EXTERNAL EXAMINATIONS OF PUPS]

	No effects were observed in all live pups in 0, 250, 500 and 1,000 mg/kg bw/day dosed groups on Days 0 and 4. But dwart was observed in one dead pup in 500 mg/kg bw/day dosed group. 


Remarks on results including tables and figures 

	Table 1. Clinical signs of F1 in developmental toxicity screening test of SD rats (Group summary) 
Clinical signs
Group
G1
G2
G3
G4
Dose
(mg/kg bw/day)
0
250
500
1,000
No. of F1
196
149
188
182
Abnormal findings
No. of animals
7
2
1
6
- Death
No. of animals
7
2
1
6
Table 2. Body weights of F1 in developmental toxicity screening test of SD rats (Group summary) 
Group/Dose
(mg/kg bw/day)
.
Postnatal day
Male
Female
0
4
0
4
G1
0
Mean (g)
6.5
10.6
6.3
10.0
S.D. (g)
0.6
1.1
0.5
1.0
N
13
13
13
13
G2
250
Mean (g)
6.9
10.9
6.5
10.3
S.D. (g)
0.4
0.9
0.4
0.9
N
10
10
10
10
G3
500
Mean (g)
6.5
10.2
6.1
9.7
S.D. (g)
0.5
1.0
0.4
0.9
N
13
13
13
13
G4
1000
Mean (g)
6.5
10.0
6.2
9.6
S.D. (g)
0.4
1.0
0.4
1.0
N
12
12
12
12
Table 3. External findings of F1 in developmental toxicity screening test of SD rats (Group summary) 
Group/
Dose
(mg/kg bw/day)
.
No. of dams
Postnatal day 0
Postnatal day 4
No. of Pups
External findings
No. of Pups
External findings
Edema (Whole body)
G1
0
Total
13
196
0
189
0
Incidence
.
.
0.00
.
0.00
G2
250
Total
10
149
0
147
0
Incidence
.
.
0.00
.
0.00
G3
500
Total
13
188
0 *1 (Dwarf)
187
0
Incidence
.
.
0.00
.
0.00
G4
1000
Total
12
182
0
176
0
Incidence
.
.
0.00
.
0.00
Incidence (%) = Sum of data in the parenthesis/Total No. of dams x 100
*1 (Dwarf): Dwarf was observed in one case in death animal.



Overall remarks, attachments 

Overall remarks 

	


Applicant's summary and conclusion 

Conclusions 

	The NOAEL was considered to be 1,000 mg/kg bw/day for pups. 


Executive summary 

	The purpose of this study was to evaluate the potential toxicity of Calcium hydrogen orthophosphate (CAS No.: 7757-93-9) for developmental toxicity of the test substance, when administered orally to male and female rats at dose levels of 0, 250, 500 and 1,000 mg/kg bw/day. Males were dosed once daily for two weeks each prior to, during and post mating, and females were dosed once daily for two weeks prior to mating, throughout gestation and for four days after delivery. 
During the observation period, there were no dose-related effects on clinical signs, body weights, food consumption, mating, gestation, delivery, organ weights, necropsy and histopathology in parents. 
No-dose-related changes in clinical signs and body weights were noted in pups. 
Based on the results of this study, the NOAEL was considered to be 1,000 mg/kg bw/day for pups. 


Developmental toxicity: Rat-2 (US FDA, 1974) [2] 

	UUID 
	  
	IUC5-a0c2ebbb-47a0-4db4-9918-1e80e4589b86 

	Dossier UUID 
	  
	0 

	Author 
	  
	nier4 / National Institute of Environmental Research / Incheon / Korea, Republic Of 

	Date 
	  
	2011-09-21 14:12:49 KST 

	Remarks 
	  
	  


	  
	  


Administrative Data 

	[IP] OECD: HPVC 
	  
	  

	Purpose flag 
	supporting study ( ) robust study summary ( ) used for classification ( ) used for MSDS 

	Study result type 
	experimental result 
	  
	  

	Reliablility 
	2 (reliable with restrictions) 

	Rationale for reliability 
	(2e) study well documented, meets generally accepted scientific principles, acceptable for assessment 


Data source 

Reference 

	Reference type 
	study report 

	Author 
	US FDA (Food and Drug Administration) 
	Year 
	1974 

	Title 
	Teratologic evaluation of FDA 71-81 (monocalcium phosphate; monohydrate) in mice, rats and rabbits 

	Bibliographic source 
	  

	Testing laboratory 
	Food and Drug Research Labs 
	Report no. 
	FDABF-GRAS-238 

	Owner company 
	US Food and Drug Administration 

	Company study no. 
	NTIS PB report (PB 234 866) 
	Report date 
	  


Data access 

	data published 


Materials and methods 

Limit test 

	no 


Test guideline 

	Qualifier 
	according to 

	Guideline 
	other guideline: No data 

	Deviations 
	no data 


Principles of method if other than guideline 

	Adult female albino CD-1 mice were mated with young adult males. Observation of a vaginal sperm plug was considered as Day 0 of gestation. Dosing by oral intubation with a control (Vehicle at level equivalent to group receiving the highest dose or aspirin at 150 mg/kg) or test article in a water suspension (10 mL/kg bw) at 4.65, 21.6, 100.0 and 465.0 mg/kg was carried out daily on Days 6 to 15 of gestation. Observations of body weight, appearence, behaviour, and food consumption were performed. On Day 17 of gestation all dams underwent Caesarean section. Implantation sites, resorption sites and live/dead foetuses recorded. Body weights of live pups recorded. Urogenital tract of each dam examined for anatomical normality. All foetuses examined grossly for presence of external congenital abnormalities. One third foetuses of each litter underwent detailed visceral examination and the remaining two thirds were cleared in potassium hydroxide, stained with alizarin red S dye and examined for skeletal defects. 


GLP compliance 

	no Study predates GLP 


Test materials 

Test material equivalent to submission substance identity 

	no 


Details on test material 

- Name of test material (as cited in study report): FDA 71-81 (Monocalcium phosphate; monohydrate)

	- Purity test date: Fine white crystalline material 


Test animals 

Species 

	rat 


Strain 

	Wistar 


Details on test animals and environmental conditions 

TEST ANIMALS

- Source: Outbred

- Weight at study initiation: 216-224 g

- Housing: Individual housing in mesh bottom cages

- Diet (e.g. ad libitum): ad libitum

- Water (e.g. ad libitum): ad libitum

	IN-LIFE DATES: From: 12/01/1975 To: 06/02/1975 


Administration / exposure 

Route of administration 

	oral: gavage 


Vehicle 

	water 


Details on exposure 

PREPARATION OF DOSING SOLUTIONS:

VEHICLE: Water

	- Amount of vehicle (if gavage): 1 mL/kg bw at doses equal to or below 250 mg/kg bw and 2 mL/kg at doses up to 500 mg/kg bw 


Analytical verification of doses or concentrations 

	no data 


Details on mating procedure 

- Proof of pregnancy: vaginal plug referred to as day 0 of pregnancy

	


Duration of treatment / exposure 

	10 days (Day 6 to Day 15 of gestation) 


Frequency of treatment 

	Daily 


Duration of test 

	20 days 


Doses / concentrations 

	4.1 mg/kg 

	Basis 
	nominal in water 


	19.1 mg/kg 

	Basis 
	nominal in water 


	88.5 mg/kg 

	Basis 
	nominal in water 


	410.0 mg/kg 

	Basis 
	nominal in water 


No. of animals per sex per dose 

Table 1. Number of animals dosed

Material / Dose (mg/kg) / Total / Mated Pregnant

Sham / 0.0 / 25 / 21

Aspirin / 250.0 / 25 / 21

FDA 71-81 / 4.1 / 28 / 22

FDA 71-81 / 19.1 / 29 / 21

FDA 71-81 / 88.5 / 25 / 19

	FDA 71-81 / 410.0 / 25 / 22 


Control animals 

	yes, sham-exposed 


	other: positive control: 250 mg/kg aspirin 


Examinations 

Maternal examinations 

CAGE SIDE OBSERVATIONS: Yes

- Time schedule: Appearence, behaviour, food consumption and weight observed daily.

DETAILED CLINICAL OBSERVATIONS: No

BODY WEIGHT: Yes

- Time schedule for examinations: Body weights recorded on days 0, 6, 11, 15 and 20.

POST-MORTEM EXAMINATIONS: Yes

- Sacrifice on gestation day 20

	- Organs examined: uterus and urogenital tract 


Ovaries and uterine content 

The ovaries and uterine content was examined after termination: Yes

Examinations included:

- Gravid uterus weight: No

- Number of corpora lutea: No

- Number of implantations: Yes

	- Number of resorptions: Yes 


Fetal examinations 

- External examinations: Yes: one third per litter

- Soft tissue examinations: Yes: one third per litter

- Skeletal examinations: Yes: two thirds per litter

	- Head examinations: Yes: two thirds per litter 


Statistics 

	No data 


Indices 

	No data 


Historical control data 

	No 


Results and discussions 

Effect levels 

	Endpoint 
	NOAEL 

	Effect type 
	maternal toxicity 

	Effect level 
	> 410 mg/kg bw/day 

	Basis for effect level / Remarks 
	overall effects 


	Endpoint 
	NOAEL 

	Effect type 
	developmental toxicity 

	Effect level 
	> 410 mg/kg bw/day 

	Basis for effect level / Remarks 
	overall effects 


Maternal toxic effects 

	no effects 


Details on maternal toxic effects 

	


Embryotoxic / teratogenic effects 

	no effects 


Details on embryotoxic / teratogenic effects 

	The results indicate that the number of wavey ribs (47 foetuses affected/ 12 litters) observed at the highest dose level in the study (410.0 mg/kg) might be significant in relation to the sham control. However, the same result is not observed in either of the other two species tested (mice and rabbit). 


Remarks on results including tables and figures 

	Table 2. Reproduction data 
Dose (mg/kg)
Sham
Aspirin
4.1
19.1
88.5
410.0
Pregnancies
Total No.
21
21
22
22
19
22
Died or aborted (before Day 20)
0
0
0
0
0
0
To term (on Day 20)
21
21
22
22
19
22
Live litters
Total No.*
21
19
22
22
19
22
Implant Sites
Total No.
235
235
257
257
196
244
Average/dam*
11.2
11.2
11.7
11.7
10.3
11.1
Resorptions
Total No.*
2
63
3
3
3
2
Dams with 1 or more sites resorbed
2
13
3
3
2
1
Dams with all sites resorbed
-
2
-
-
-
-
Per cent partial resorptions
9.52
61.9
13.6
13.6
10.5
4.55
Per cent complete resorptions
-
9.52
-
-
-
-
Live foetuses
Total No.
233
170
253
253
192
242
Average/dam*
11.1
8.10
11.5
11.5
10.1
11.0
Sex ratio (M/F)
1.33
1.07
0.92
0.92
0.92
0.87
Dead Foetuses
Total No.*
-
2
1
1
1
-
Dams with 1 or more dead
-
2
1
1
1
-
Dams with all dead
-
-
-
-
-
-
Per cent partial dead
-
9.52
4.55
4.55
5.26
-
Per cent all dead
-
-
-
-
-
-
Average foetus weight (g)
3.62
2.43
3.85
3.85
3.56
3.65
* Includes only those dams examined at term
** Positive control: 250 mg/kg
Table 3. Summary of skeletal findings 
Findings
Dose (mg/kg)
Sham
Aspirin
4.1
19.1
88.5
410.0
Live foetuses examined (at term)
165/21
124/19
174/22
162/21
133/19
168/22
Sternebrae
Incomplete oss.
45/18
48/16
31/12
36/16
42/15
45/15
Scrambled
-
1/1
-
-
-
-
Bipartite
1/1
13/7
-
-
-
1/1
Fused
-
1/1
-
-
-
-
Extra
-
-
-
-
-
-
Missing
27/12
92/18
6/4
5/4
22/10
16/7
Other
-
-
-
-
-
-
Ribs
Incomplete oss.
-
1/1
-
-
-
9/3
Fused/split
-
8/4
-
-
-
-
Wavy
17/10
51/14
16/9
15/7
11/8
47/12
Less than 12
-
1/1
-
-
-
-
More than 13
5/5
71/17
2/2
1/1
2/2
4/3
Other
-
-
-
-
-
-
Vertebrae
Incomplete oss.
26/4
92/19
10/6
6/5
22/11
29/10
Scrambled
-
-
-
-
-
-
Fused
-
-
-
-
-
-
Extra ctrs. oss.
-
-
-
-
-
-
Scoliosis
-
-
-
-
-
-
Tail defects
-
-
-
-
-
-
Other
-
-
-
-
-
-
Skull
Incomplete closure
29/12
38/12
25/11
12/6
14/10
28/10
Missing
-
1/1
-
-
-
-
Craniostosis
-
-
-
-
-
-
Other; facial bones, inc
-
9/6
-
-
-
-
Extremities
Incomplete oss.
-
6/3
-
-
-
-
Missing
-
-
-
-
-
-
Extra
-
-
-
-
-
-
Miscellaneous
Hyoid; missing
15/8
51/16
13/7
14/9
8/6
22/12
Hyoid; reduced
22/11
11/7
24/10
12/7
9/8
30/14
* Numerator = Number of foetuses affected; Denominator = Number of litters affected 
** Positive control: 250 mg/kg
Table 4. Summary of soft tissue abnormalities 
Material
Dose level (mg/kg)
Dam
Number of pups
Description
Aspirin
250.0
A 7065
A 7066
A 7070
A 7076
1
1
1
2
Encephalomyelocele
Gastroschisis
Meningoencephalocele
Meningoencephalocele
FDA 71-81
4.1
H 6028
1
Hydrocephalus



Applicant's summary and conclusion 

Conclusions 

	Under the conditions of the study, the test material administered to pregnant rats for 10 days up to a dose level of 410 mg/kg bw showed no maternal or developmental toxicity. The NOAEL for both maternal and developmental toxicity is > 410 mg/kg bw. 


Developmental toxicity: mice-1 (US FDA, 1974) [2] 

	UUID 
	  
	IUC5-d6c820ba-fab0-48fa-b2a2-a06a090e5345 

	Dossier UUID 
	  
	0 

	Author 
	  
	nier4 / National Institute of Environmental Research / Incheon / Korea, Republic Of 

	Date 
	  
	2011-09-20 15:29:39 KST 

	Remarks 
	  
	  


	  
	  


Administrative Data 

	[IP] OECD: HPVC 
	  
	  

	Purpose flag 
	supporting study ( ) robust study summary ( ) used for classification ( ) used for MSDS 

	Study result type 
	experimental result 
	  
	  

	Reliablility 
	2 (reliable with restrictions) 

	Rationale for reliability 
	(2e) study well documented, meets generally accepted scientific principles, acceptable for assessment 


Data source 

Reference 

	Reference type 
	study report 

	Author 
	US FDA (Food and Drug Administration) 
	Year 
	1974 

	Title 
	Teratologic evaluation of FDA 71-81 (monocalcium phosphate; monohydrate) in mice, rats and rabbits 

	Bibliographic source 
	  

	Testing laboratory 
	Food and Drug Research Labs 
	Report no. 
	FDABF-GRAS-238 

	Owner company 
	US Food and Drug Administration 

	Company study no. 
	NTIS PB report (PB 234 866) 
	Report date 
	  


Data access 

	data published 


Materials and methods 

Limit test 

	no 


Test guideline 

	Qualifier 
	according to 

	Guideline 
	other guideline: no data 

	Deviations 
	no data 


Principles of method if other than guideline 

	Adult female albino CD-1 mice were mated with young adult males. Observation of a vaginal sperm plug was considered as Day 0 of gestation. Dosing by oral intubation with a control (Vehicle at level equivalent to group receiving the highest dose or aspirin at 150 mg/kg) or test article in a water suspension (10 mL/kg bw) at 4.65, 21.6, 100.0 and 465.0 mg/kg was carried out daily on Days 6 to 15 of gestation. Observations of body weight, appearence, behaviour, and food consumption were performed. On Day 17 of gestation all dams underwent Caesarean section. Implantation sites, resorption sites and live/dead foetuses recorded. Body weights of live pups recorded. Urogenital tract of each dam examined for anatomical normality. All foetuses examined grossly for presence of external congenital abnormalities. One third foetuses of each litter underwent detailed visceral examination and the remaining two thirds were cleared in potassium hydroxide, stained with alizarin red S dye and examined for skeletal defects. 


GLP compliance 

	no Study predates GLP 


Test materials 

Test material equivalent to submission substance identity 

	no 


Details on test material 

- Name of test material (as cited in study report): FDA 71-81 (Monocalcium phosphate; monohydrate)

	- Physical state: Fine white crystalline material 


Test animals 

Species 

	mouse 


Strain 

	other: albino CD-1 


Details on test animals and environmental conditions 

TEST ANIMALS

- Source: Outbred

- Age at study initiation: No data

- Weight at study initiation: 29.2 - 30.6 g

- Fasting period before study: No data

- Housing: Gang housing in disposable plastic cages

- Diet (e.g. ad libitum): ad libitum

- Water (e.g. ad libitum): ad libitum

- Acclimation period: No data

ENVIRONMENTAL CONDITIONS

- Temperature (°C): No data

- Humidity (%): No data

	IN-LIFE DATES: No data 


Administration / exposure 

Route of administration 

	oral: gavage 


Vehicle 

	water 


Details on exposure 

PREPARATION OF DOSING SOLUTIONS:

VEHICLE: Water

	- Amount of vehicle (if gavage): 10 mL/kg bodyweight 


Analytical verification of doses or concentrations 

	no data 


Details on mating procedure 

- Impregnation procedure: cohoused

	- Proof of pregnancy: vaginal plug referred to as day 0 of pregnancy 


Duration of treatment / exposure 

	10 days (Day 6 to Day 15 of gestation) 


Frequency of treatment 

	Daily 


Duration of test 

	17 days 


Doses / concentrations 

	4.65 mg/kg 

	Basis 
	nominal in water 


	21.6 mg/kg 

	Basis 
	nominal in water 


	100.0 mg/kg 

	Basis 
	nominal in water 


	465.0 mg/kg 

	Basis 
	nominal in water 


No. of animals per sex per dose 

Table 1. Number of animals dosed

Material / Dose (mg/kg) / Total / Mated Pregnant

Sham / 0.0 / 25 / 22

Aspirin / 150.0 / 25 / 20

FDA 71-81 / 4.65 / 25 / 24

FDA 71-81 / 21.6 / 26 / 19

FDA 71-81 / 100.0 / 23 / 22

	FDA 71-81 / 465.0 / 25 / 23 


Control animals 

	yes, sham-exposed 


	other: positive control: 150 mg/kg aspirin 


Examinations 

Maternal examinations 

CAGE SIDE OBSERVATIONS: Yes / No / No data

- Time schedule: Appearence, behaviour, food consumption and weight observed daily.

DETAILED CLINICAL OBSERVATIONS: No

BODY WEIGHT: Yes

- Time schedule for examinations: Body weights recorded on days 0, 6, 11, 15 and 17.

POST-MORTEM EXAMINATIONS: Yes

- Sacrifice on gestation day 17 

	- Organs examined: uterus and urogenital tract 


Ovaries and uterine content 

The ovaries and uterine content was examined after termination: Yes

Examinations included:

- Gravid uterus weight: No

- Number of corpora lutea: No

- Number of implantations: Yes

	- Number of resorptions: Yes 


Fetal examinations 

- External examinations: Yes: one third per litter

- Soft tissue examinations: Yes: one third per litter

- Skeletal examinations: Yes: two thirds per litter

	- Head examinations: Yes: two thirds per litter 


Statistics 

	No data 


Indices 

	No data 


Historical control data 

	No 


Results and discussions 

Effect levels 

	Endpoint 
	NOAEL 

	Effect type 
	maternal toxicity 

	Effect level 
	> 465 mg/kg bw/day 

	Basis for effect level / Remarks 
	overall effects 


	Endpoint 
	NOAEL 

	Effect type 
	developmental toxicity 

	Effect level 
	> 465 mg/kg bw/day 

	Basis for effect level / Remarks 
	overall effects 


Maternal toxic effects 

	no effects 


Embryotoxic / teratogenic effects 

	no effects 


Remarks on results including tables and figures 

	Table 2. Reproduction data 
Dose (mg/kg)
Sham
Aspirin
4.65
21.6
100.0
465.0
Pregnancies
Total No.
22
20
24
19
22
23
Died or aborted (before Day 17)
0
1
0
0
0
0
To term (on Day 17)
22
19
24
19
22
23
Live litters
Total No.*
22
19
24
19
22
22
Implant Sites
Total No.
261
224
283
225
244
265
Average/dam*
11.9
11.8
11.8
11.8
11.1
11.5
Resorptions
Total No.*
8
20
19
4
12
28
Dams with 1 or more sites resorbed
7
9
13
3
10
12
Dams with all sites resorbed
-
-
-
-
-
1
Per cent partial resorptions
31.8
47.4
54.2
15.8
45.5
52.2
Per cent complete resorptions
-
-
-
-
-
4.35
Live foetuses
Total No.
252
201
261
221
230
233
Average/dam*
11.5
10.6
10.9
11.6
10.5
10.1
Sex ratio (M/F)
1.02
0.88
0.78
0.92
1.13
0.93
Dead Foetuses
Total No.*
1
3
-
-
2
4
Dams with 1 or more dead
1
3
-
-
2
3
Dams with all dead
-
-
-
-
-
-
Per cent partial dead
4.55
15.8
-
-
9.09
13.0
Per cent all dead
-
-
-
-
-
-
Average foetus weight (g)
0.84
0.81
0.88
0.87
0.82
0.85
* Includes only those dams examined at term 
** Positive control: 150 mg/kg
Table 3. Summary of skeletal findings 
Findings
Dose (mg/kg)
Sham
Aspirin
4.65
21.6
100.0
465.0
Live foetuses examined (at term)
179/22
141/19
186/24
155/19
162/22
164/22
Sternebrae
Incomplete oss.
10/8
31/10
18/9
27/15
22/10
28/15
Scrambled
-
-
-
-
-
-
Bipartite
8/7
3/3
11/8
9/7
10/8
9/6
Fused
-
-
-
-
-
-
Extra
-
6/3
-
-
-
-
Missing
23/10
28/11
13/9
13/6
32/14
23/7
Other
-
-
-
-
-
-
Ribs
Incomplete oss.
-
-
-
-
-
9/4
Fused/split
-
2/2
-
-
-
-
Wavy
-
1/1
2/2
-
-
-
Less than 12
1/1
-
1/1
-
-
1/1
More than 13
48/18
30/12
42/18
18/11
32/15
34/17
Other
-
-
-
-
-
-
Vertebrae
Incomplete oss.
9/6
9/3
2/2
1/1
11/4
13/4
Scrambled
-
-
-
-
-
-
Fused
-
-
-
-
-
-
Extra ctrs. oss.
-
-
-
-
-
-
Scoliosis
-
-
-
-
-
-
Tail defects
-
-
-
-
-
-
Other
-
-
-
-
-
-
Skull
Incomplete closure
-
2/2
-
-
-
-
Missing
-
-
1/1
-
-
-
Craniostosis
-
-
-
-
-
-
Other; facial bones, inc
-
-
-
-
-
2/1
Extremities
Incomplete oss.
7/5
5/3
2/2
-
10/5
14/4
Missing
-
-
-
-
-
-
Extra
-
-
-
-
-
-
Miscellaneous
Hyoid; missing
37/16
33/11
31/15
22/12
52/15
33/13
Hyoid; reduced
17/11
25/12
17/11
21/14
15/11
27/14
* Numerator = Number of foetuses affected; Denominator = Number of litters affected 
** Positive control: 150 mg/kg
Table 4. Summary of soft tissue abnormalities 
Material
Dose level (mg/kg)
Dam
Number of pups
Description
Aspirin
150.0
A 6068
1
Cleft palate; gastroschisis



Applicant's summary and conclusion 

Conclusions 

	Under the conditions of the study, the test material administered to pregnant mice for 10 days up to a dose level of 465 mg/kg bw showed no maternal or developmental toxicity. The NOAEL for both maternal and developmental toxicity is > 465 mg/kg bw. 


Developmental toxicity: Rabbit-1 (US FDA, 1974) [2] 

	UUID 
	  
	IUC5-b017a191-152b-40c6-8468-f7f7cbd4b7c1 

	Dossier UUID 
	  
	0 

	Author 
	  
	nier4 / National Institute of Environmental Research / Incheon / Korea, Republic Of 

	Date 
	  
	2011-09-20 15:38:17 KST 

	Remarks 
	  
	  


	  
	  


Administrative Data 

	[IP] OECD: HPVC 
	  
	  

	Purpose flag 
	supporting study ( ) robust study summary ( ) used for classification ( ) used for MSDS 

	Study result type 
	experimental result 
	  
	  

	Reliablility 
	2 (reliable with restrictions) 

	Rationale for reliability 
	(2e) study well documented, meets generally accepted scientific principles, acceptable for assessment 


Data source 

Reference 

	Reference type 
	study report 

	Author 
	US FDA (Food and Drug Administration) 
	Year 
	1974 

	Title 
	Teratologic evaluation of FDA 71-81 (monocalcium phosphate; monohydrate) in mice, rats and rabbits 

	Bibliographic source 
	  

	Testing laboratory 
	Food and Drug Research Labs 
	Report no. 
	FDABF-GRAS-238 

	Owner company 
	US Food and Drug Administration 

	Company study no. 
	NTIS PB report (PB 234 866) 
	Report date 
	  


Data access 

	data published 


Materials and methods 

Limit test 

	no 


Test guideline 

	Qualifier 
	according to 

	Guideline 
	other guideline: no data 

	Deviations 
	no data 


Principles of method if other than guideline 

	Adult female Dutch-belted rabbits were dosed on Day 0 with a single injection of 0.4 mL human chorionic gonadotropin (400 IU) via the marginal ear vein. After three hours each doe was artificially inseminated with 0.3 mL diluted semen from a donor buck using 20 x 10E06 motile sperm. Dosing by oral intubation with a control (Vehicle at level equivalent to group receiving the highest dose) or test article in a water suspension (10 mL/kg bw) at 2.17, 10.10, 46.7 and 217.0 mg/kg was carried out daily on Days 6 to 18 of gestation. The positive control 6-aminonicotinamide at 2.5 mg/kg was dosed on Day 9. Observations of body weight, appearence, behaviour, and food consumption were performed. On Day 29 all does underwent Caesarean section. Number of corpora lutea, implantation sites, resorption sites and live/dead foetuses recorded. Body weights of live pups recorded. Urogenital tract of each dam examined for anatomical normality. All foetuses examined grossly for presence of external congenital abnormalities. Live foetuses of each litter were then placed in an incubator for 24 hours for evaluation of neonatal survival. All pups underwent detailed visceral examination. All foetuses were cleared in potassium hydroxide, stained with alizarin red S dye and examined for skeletal defects. 


GLP compliance 

	no Study predates GLP 


Test materials 

Test material equivalent to submission substance identity 

	no 


Details on test material 

- Name of test material (as cited in study report): FDA 71-81 (Monocalcium phosphate; monohydrate)

	- Physical state: Fine white crystalline material 


Test animals 

Species 

	rabbit 


Strain 

	Dutch 


Details on test animals and environmental conditions 

TEST ANIMALS

- Source: Outbred

- Age at study initiation: No data

- Weight at study initiation: 1.84 - 2.21 kg

- Fasting period before study: No data

- Housing: Individually housed in mesh-bottomed cages

- Diet (e.g. ad libitum): ad libitum

- Water (e.g. ad libitum): ad libitum

- Acclimation period: No data

ENVIRONMENTAL CONDITIONS

- Temperature (°C): No data

- Humidity (%): No data

	IN-LIFE DATES: No data 


Administration / exposure 

Route of administration 

	oral: gavage 


Vehicle 

	water 


Details on exposure 

PREPARATION OF DOSING SOLUTIONS:

VEHICLE: Water

	- Amount of vehicle (if gavage): 1 mL/kg bw at doses equal to or below 250 mg/kg bw and 2 mL/kg at doses up to 500 mg/kg bw 


Analytical verification of doses or concentrations 

	no data 


Details on mating procedure 

- Impregnation procedure: artificial insemination

	- Proof of pregnancy: No data 


Duration of treatment / exposure 

	13 days (Day 6 to Day 18 of gestation) 


Frequency of treatment 

	Daily 


Duration of test 

	29 days 


Doses / concentrations 

	2.17 mg/kg 

	Basis 
	nominal in water 


	10.10 mg/kg 

	Basis 
	nominal in water 


	46.7 mg/kg 

	Basis 
	nominal in water 


	217.0 mg/kg 

	Basis 
	nominal in water 


No. of animals per sex per dose 

Table 1. Number of animals dosed

Material / Dose (mg/kg) / Total / Mated Pregnant

Sham / 0.0 / 21 / 12

6-AN / 2.5 / 18 / 9

FDA 71-81 / 2.17 / 21 / 12

FDA 71-81 / 10.10 / 27 / 17

FDA 71-81 / 46.7 / 15 / 10

	FDA 71-81 / 217.0 / 27 / 10 


Control animals 

	yes, sham-exposed 


	other: positive control: 2.5 mg/kg 6-aminonicotinamide (6-AN) 


Examinations 

Maternal examinations 

CAGE SIDE OBSERVATIONS: Yes 

- Time schedule: Appearence, behaviour, food consumption and weight observed daily. 

DETAILED CLINICAL OBSERVATIONS: No 

BODY WEIGHT: Yes 

- Time schedule for examinations: Body weights recorded on days 0, 6, 12, 18 and 29. 

POST-MORTEM EXAMINATIONS: Yes

- Sacrifice on gestation day 29

	- Organs examined: uterus and urogenital tract 


Ovaries and uterine content 

The ovaries and uterine content was examined after termination: Yes 

Examinations included:

- Gravid uterus weight: No

- Number of corpora lutea: Yes

- Number of implantations: Yes 

	- Number of resorptions: Yes 


Fetal examinations 

- External examinations: Yes

- Soft tissue examinations: Yes

- Skeletal examinations: Yes

	- Head examinations: Yes 


Statistics 

	No data 


Indices 

	No data 


Historical control data 

	No 


Results and discussions 

Effect levels 

	Endpoint 
	NOAEL 

	Effect type 
	maternal toxicity 

	Effect level 
	> 217 mg/kg bw/day 

	Basis for effect level / Remarks 
	overall effects 


	Endpoint 
	NOAEL 

	Effect type 
	developmental toxicity 

	Effect level 
	> 217 mg/kg bw/day 

	Basis for effect level / Remarks 
	overall effects 


Maternal toxic effects 

	no effects 


Embryotoxic / teratogenic effects 

	no effects 


Details on embryotoxic / teratogenic effects 

	No dose related response observed. 


Remarks on results including tables and figures 

	Table 2. Reproduction data 
Dose (mg/kg)
Sham
6-AN
4.65
21.6
100.0
465.0
Pregnancies
Total No.
12
9
12
17
10
10
Died or aborted (before Day 29)
2
0
1
4
0
0
To term (on Day 29)
10
9
11
13
10
10
Corpora Lutea
Total No.
160
117
132
191
110
121
Average/dam mated
11.4
9.75
9.43
9.55
8.46
6.37
Live litters
Total No.*
10
8
10
13
9
8
Corpora Lutea
Total No.
58
57
62
79
50
49
Average/dam*
5.80
6.33
5.64
6.08
5.00
4.90
Resorptions
Total No.*
7
6
9
3
7
4
Dams with 1 or more sites resorbed
4
4
2
2
4
2
Dams with all sites resorbed
-
1
1
-
1
2
Per cent partial resorptions
40.0
44.4
18.2
15.4
40.0
20.0
Per cent complete resorptions
-
11.1
9.09
-
10.0
20.0
Live foetuses
Total No.
51
49
49
76
43
45
Average/dam*
5.10
5.44
4.45
5.85
4.30
4.50
Sex ratio (M/F)
0.96
1.13
1.29
1.30
0.87
1.05
Dead Foetuses
Total No.*
-
2
4
-
-
-
Dams with 1 or more dead
-
2
1
-
-
-
Dams with all dead
-
-
-
-
-
-
Per cent partial dead
-
22.2
9.09
-
-
-
Per cent all dead
-
-
-
-
-
-
Average foetus weight (g)
39.6
37.0
39.3
39.7
36.0
39.7
* Includes only those dams examined at term 
** Positive control: 2.5 mg/kg 6-AN dosed on Day 9
Table 3. Summary of skeletal findings 
Findings
Dose (mg/kg)
Sham
6-AN
4.1
19.1
88.5
410.0
Live foetuses examined (at term)
51/10
49/8
49/10
76/13
43/9
44/8
Sternebrae
Incomplete oss.
1/1
-
-
1/1
1/1
-
Scrambled
-
-
-
-
-
-
Bipartite
-
-
-
-
-
-
Fused
-
-
-
-
-
-
Extra
-
-
-
-
3/1
1/1
Missing
-
-
-
-
-
1/1
Other
-
-
-
-
-
-
Ribs
Incomplete oss.
-
-
-
-
-
-
Fused/split
-
-
-
-
-
-
Wavy
-
-
-
-
-
-
Less than 12
-
-
-
-
-
-
More than 13
-
-
-
-
-
-
Other
-
-
-
-
-
-
Vertebrae
Incomplete oss.
-
-
-
-
-
-
Scrambled
-
-
-
-
-
-
Fused
-
-
-
-
-
-
Extra ctrs. oss.
-
-
-
-
-
-
Scoliosis
-
-
-
-
-
-
Tail defects
-
1/1
-
1/1
1/1
-
Other
-
-
-
-
-
-
Skull
Incomplete closure
-
-
-
3/1
-
-
Missing
-
-
-
-
-
-
Craniostosis
-
-
-
-
-
-
Other; facial bones, inc
-
-
-
-
-
-
Extremities
Incomplete oss.
-
-
-
-
-
-
Missing
-
-
-
-
-
-
Extra
-
-
-
-
-
-
Miscellaneous
Hyoid; missing
-
-
-
-
-
-
Hyoid; reduced
-
-
-
-
-
-
* Numerator = Number of foetuses affected; Denominator = Number of litters affected 
** Positive control: 2.5 mg/kg 6-AN dosed on Day 9 No soft tissue abnormalities observed.



Overall remarks, attachments 

Overall remarks 

	


Applicant's summary and conclusion 

Conclusions 

	Under the conditions of the study, the test material administered to pregnant rabbits for 13 days up to a dose level of 217 mg/kg bw showed no maternal or developmental toxicity. The NOAEL for both maternal and developmental toxicity is > 217 mg/kg bw. 


7.10 Exposure related observations in humans 

7.10.5 Exposure related observations in humans: other data 

Exposure related observations in humans: other data.001(Leichsenring et al.) 

	UUID 
	  
	IUC5-d6937709-9654-4885-9bb5-6d450ffd4ef6 

	Dossier UUID 
	  
	0 

	Author 
	  
	nier4 / National Institute of Environmental Research / Incheon / Korea, Republic Of 

	Date 
	  
	2011-11-17 16:14:38 KST 

	Remarks 
	  
	  


	  
	  


Administrative Data 

	[IP] OECD: HPVC 
	  
	  

	Purpose flag 
	supporting study ( ) robust study summary ( ) used for classification ( ) used for MSDS 

	Study result type 
	experimental result 
	  
	  

	Reliablility 
	3 (not reliable) 


Data source 

Reference 

	Reference type 
	publication 

	Author 
	Leichsenring JM, Norris LM and Lamison SA 
	Year 
	1951 

	Title 
	The effect of level of intake on calcium and phosphorus metabolism in college women 

	Bibliographic source 
	The journal of nutrition, 45: 407-418 

	Testing laboratory 
	  
	Report no. 
	  

	Owner company 
	  

	Company study no. 
	  
	Report date 
	  


Data access 

	data published 


Materials and methods 

Type of information 

	Human study 


Endpoint addressed 

	acute toxicity: oral 


Test materials 

Test material equivalent to submission substance identity 

	yes 


Test material identity 

	Identifier 
	CAS number 

	Identity 
	7757-93-9 


	Identifier 
	EC number 

	Identity 
	231-826-1 


	Identifier 
	EC name 

	Identity 
	Calcium hydrogenorthophosphate 


	Identifier 
	IUPAC name 

	Identity 
	Calcium dihydrogen phosphate 


Details on test material 

	- Name of test material : calcium and phosphorus 


Method 

Details on exposure 

The subjects for the study were healthy college women ranging in age from 20 to 30 years. Eight were students at The Ohio State University and 9 at the University of Minnesota. Each student was given a physical examination by the University Student Health Service before being accepted as a subject, to insure that only healthy individuals were included. No student receiving any kind of medication (iron, iodine, vitamins, etc.) was included. The study was carried out during the winter of 1948.

The basal diet, which yielded about 2,140 cal. and 50 gm protein, was planned to supply approximately 300 mg of calcium and 900 mg of phosphorus per day. These levels were chosen as representing the lowest levels compatible with the serving of appetizing meals. The diet was planned on a 7-day basis and was repeated for each of the 8 balance periods. Sugar was allowed ad libitum, but a record was kept of the amount consumed by each subject.

During the first 4 weeks of the study all subjects received the same basal diet. During the next 4 weeks, 5 subjects (two at Ohio and three at Minnesota) served as controls (group I) and were continued on the same diet; 6 subjects, three at each location (group II), were given daily a mineral supplement which supplied 1,200 mg of calcium (treatment 1); and the remaining 6 subjects, three at each location (group III), received mineral supplements which supplied 1,200 mg of calcium and 600 mg of phosphorus (treatment 2). Due to the fact that the phosphorus content of the basal diet was lower than planned, the calcium to phosphorus ratios were 1.85 and 1.06 instead of 1.67 and 1.00 for treatment periods 1 and 2, respectively. The subjects received daily a 1mg tablet of riboflavin and 400 I.U. of vitamin D.

	


Any other information on materials and methods incl. tables 

	


Results and discussions 

Results 

1. Calcium metabolism on a constant low intake

The means for each diet period for the subjects from the two states are presented in table 1. The data for the first 4 weeks were used as a basis for establishing the time required for adjustment to the calcium level of the basal diet. Analysis of variance applied to the weekly data from the individual subjects was used to test the significance of the observed differences. The results showed that fecal excretion of calcium in week 1 was significantly greater than in weeks 2, 3, and 4, but there was no difference between the two states. When the calcium retention data for the subjects in the two states were tested, however, it was found that the Ohio women retained significantly less calcium than did the Minnesota women. That the means for the two groups actually did not differ greatly is evident from the weekly retentions, in milligrams given below (Table 2). Since the states differed significantly, variances attributable to weeks were studied separately using the Ohio and Minnesota retention data. These tests showed that, at each location, calcium retention in the first observation period differed significantly from that in the second period, but no differences were demonstrated between succeeding periods. From these findings it is evident that one week is an adequate period for adjustment to a calcium intake as low as that employed in the basal diet. The calcium retention data for weeks 2, 3, and 4 were also tested for differences between subjects. These showed highly significant differences between the subjects within the two states.

2. Phosphorus metabolism on a constant low intake

Table 3 gives the values for phosphorus which are comparable to those for calcium in table 1. By means of variance analysis it was shown that fecal excretion of phosphorus in the first week was significantly greater than in the succeeding three weeks, but no difference in response was demonstrated between states or between subjects within states. Phosphorus retention, like that of calcium, was also significantly different in week 1 from that in weeks 2, 3, and 4. No difference between weeks or between subjects within the two groups was found when the data from the first week were excluded. One week was, therefore, an adequate period for the adjustment of phosphorus metabolism to the level of intake employed in the basal diet of this study. The marked difference in phosphorus retention between week 1 and weeks 2, 3, and 4 is evident from the following tabulation of the mean daily retentions in milligrams per subject (Table 4). The differences between the retention values for the Ohio subjects and the Minnesota subjects during the last three weeks were significant at the 5% level. It is interesting to note that whereas negative calcium balances were observed in weeks 2, 3, and 4, positive phosphorus balances were recorded except for the Minnesota group in the 4th week.

3. Urinary excretion of calcium and phosphorus on a constant low intake

One subject (M-2) had an unusually low urinary calcium excretion level, the mean daily loss during weeks 2, 3, and 4 and 6, 7, and 8 amounting to 18 mg; the range was from 15 to 21 mg. Subject O-2 had the highest urinary excretion level of this group, the corresponding mean being 232 mg and the range being from 212 to 242 mg. It is evident that, although these subjects were on the same diet, subject O-2 lost more than 10 times as much calcium in the urine as did subject M-2. This difference in urinary excretion was associated with a corresponding difference in calcium balance, the former subject (O-2) showing a mean daily balance for the 6 weeks of -90 mg and the latter (M-2) a mean daily balance of -15 mg.

The subjects in this study showed very much less variation in urinary phosphorus excretion than in calcium excretion. Subject O-2, for example, had a mean daily urinary phosphorus excretion for the 6 weeks of 505 mg, the lowest in the group, and subject M-2 of 513 mg. The highest mean value noted for any subject was 590 mg.

4. Effect of increased intake on calcium and phosphorus metabolism

Increasing the calcium intake from approximately 300mg daily to 1,500mg without altering the phosphorus intake (treatment 1) resulted in a marked increase in calcium retention ; i.e., from a mean of -47 mg in weeks 2, 3, and 4 to a mean of 191mg in weeks 6, 7, and 8, an increase of 238 mg. Despite the higher calcium retention during the weeks of calcium supplementation, urinary excretion of calcium was also increased. Phosphorus retention, on the other hand, was not altered, but the urinary excretion of this element was reduced.

When both calcium and phosphorus were added to the basal diet (treatment 2), the change in calcium retention was from a mean of -49 mg in weeks 2, 3, and 4 to a mean of 33 mg in weeks 6, 7, and 8, an increase of 82 mg. Calcium excretion in the urine was also increased. It is evident that increasing the phosphorus intake from 800 mg to 1,400 mg resulted in much less satisfactory utilization of calcium in the subjects on treatment 2 than in those on treatment 1. Since this amount of phosphorus is little more than the daily allowance customarily recommended for adults, it would appear that a factor of considerable importance in the relatively poor utilization of calcium by human subjects is the amount of phosphorus regularly included in the diet. The increased phosphorus intake on treatment 2 had little effect on phosphorus retention, the mean values for weeks 2, 3, and 4 and for weeks 6, 7, and 8 being 1 mg and 14 mg, respectively. Urinary excretion of phosphorus was greatly increased, however. These findings indicate that, for the subjects in this study, 800 mg comprised an adequate daily intake of this element. 

	


Remarks on results including tables and figures 

	Table 1. Effect of calcium and phosphorus intake levels on calcium metabolism 

Diet
Week
Intake
Excretion
Balance
Fecal
Urinary
-
-
mg
mg
mg
mg
Group I (5 subjects)
-
Basal
1
281
400
136
-255
2
307
216
135
-44
3
311
221
143
-54
4
293
212
149
-68
Basal
5
311
228
150
-67
6
315
199
141
-24
7
312
247
137
-73
8
329
335
144
-150
-
-
Group II (6 subjects)
-
Basal
1
282
306
125
-150
2
311
221
126
-36
3
306
236
126
-56
4
290
219
121
-50
Basal+1.2gm Ca
5
1,506
992
260
254
6
1,518
1,020
226
271
7
1,505
1,098
213
194
8
1,530
1,207
215
107
-
-
Group III (6 subjects)
-
Basal
1
282
317
103
-138
2
310
241
113
-45
3
306
218
117
-30
4
288
243
116
-71
Basal+1.2gm Ca
and 0.6gm P
5
1,506
1,142
176
188
6
1,517
1,282
165
70
7
1,506
1,312
144
50
8
1,532
1,414
138
-20
Table 2. The calcium retention data 

Weeks
1
2
3
4
Ohio
-212
-66
-58
-81
Minnesota
-142
-19
-36
-46
Table 3. Effect of calcium and phosphorus intake levels on phosphorus metabolism 

Diet
Week
Intake
Excretion
Balance
Fecal
Urinary
-
-
mg
mg
mg
mg
Group I (5 subjects)
-
Basal
1
747
388
538
-178
2
790
273
509
9
3
820
270
536
15
4
795
257
538
-
Basal
5
823
292
518
13
6
830
248
534
48
7
812
304
585
-77
8
823
366
556
-98
-
-
Group II (6 subjects)
-
Basal
1
740
300
520
-80
2
792
249
527
16
3
810
263
525
23
4
788
244
538
7
Basal+1.2gm Ca
5
809
352
392
65
6
813
389
390
34
7
799
368
410
21
8
813
391
426
-4
-
-
Group III (6 subjects)
-
Basal
1
740
311
537
-107
2
792
273
522
3
3
811
261
529
21
4
788
265
538
-16
Basal+1.2gm Ca
and 0.6gm P
5
1,410
612
738
60
6
1,414
670
740
4
7
1,400
634
712
54
8
1,417
680
754
-18
Table 4. The phosphorus retantion data 

Weeks
1
2
3
4
Ohio
-136
10
37
30
Minnesota
-112
4
4
-17



Overall remarks, attachments 

Overall remarks 

	


Applicant's summary and conclusion 

Executive summary 

	Calcium and phosphorus metabolism were studied on 17 college women from two states. Five subjects, two in Ohio and three in Minnesota, were maintained for a period of 8 weeks on a basal diet which supplied approximately 300mg of calcium and 800mg of phosphorus daily. A second group of 6 subjects, three in Ohio and three in Minnesota, were maintained on the basal diet for 4 weeks. This was followed immediately by a 4-week period during which the basal diet was supplemented by 1,200mg calcium, making the total calcium intake 1,500mg daily. A third group of 6 subjects, following the 4- week period on the basal diet, received supplements of calcium and phosphorus, making the total intake 1,500 mg of calcium and 1,400 mg of phosphorus. 
One week was shown statistically to be an adequate period for adjustment to the calcium and phosphorus levels in the basal diet. Negative calcium balances were observed on the basal diet, whereas more positive than negative phosphorus balances were noted. 
Increasing the calcium intake from 300 mg to 1,500 mg without altering the phosphorus intake resulted in a statistically significant increase in calcium retention. Urinary calcium excretion also increased significantly. Phosphorus retention, however, was unchanged, but there was a decrease in the urinary excretion of this element. 
When supplements of both calcium and phosphorus were added to the basal diet, calcium retention was somewhat greater than on the unsupplemented basal diet but was very much less than when the basal diet was supplemented with calcium alone. Phosphorus retention, on the other hand, was not influenced by these changes in calcium and phosphorus intake. 
Within the limits of the calcium and phosphorus intake levels employed in this investigation, the amount of phosphorus in the diet would appear to be a factor of considerable importance in determining calcium utilization in adult subjects. 


Reference substance: Calcium hydrogenorthophosphate 

	UUID 
	  
	IUC5-25a269f9-026c-4d2e-a37a-224cbc022b51 

	Dossier UUID 
	  
	0 

	Author 
	  
	nier4 / National Institute of Environmental Research / Incheon / Korea, Republic Of 

	Date 
	  
	2011-09-27 10:21:45 KST 

	Remarks 
	  
	  


General information 

	Reference substance name 
	Calcium hydrogenorthophosphate 


Reference substance information 

CAS information 

	CAS number 
	7757-93-9 

	CAS name 
	Calcium hydrogen phosphate 


IUPAC name 

	IUPAC name 
	Calcium dihydrogen phosphate 


Description 

	  
	White triclinic crystals 


Synonyms 

	Name 
	Calcium acid phosphate 


	Name 
	Calcium dibasic phosphate 


	Name 
	Calcium hydrogen orthophosphate 


	Name 
	Calcium hydrogen phosphate 


	Name 
	Calcium monohydrogen phosphate 


	Name 
	Calcium monohydrogen phosphate anhydrous 


	Name 
	Calcium phosphate (1:1) 


	Name 
	Calcium phosphate (CaHPO4) 


	Name 
	Calcium phosphate, dibasic 


	Name 
	Calcium phosphate dibasic anhydrous 


	Name 
	Calcium phosphate, dibasic, dental grade 


	Name 
	Calcium secondary phosphate 


	Name 
	Monocalcium acid phosphate 


	Name 
	Monocalcium phosphate 


	Name 
	Monohydrogen calcium phosphate 


	Name 
	Phosphoric acid, calcium salt (1:1) 


	Name 
	Secondary Calcium phosphate 


	Name 
	Dicalcium phosphate 


	Name 
	Calcium dihydrogen phosphate 


Molecular and structural information 

	[IP] OECD: HPVC 

	Molecular formula 
	CaHPO4 

	Molecular weight range 
	136.06 

	SMILES notation 
	P(O)(=O)([O-])[O-].[Ca+2] 

	InChI 
	InChI=1/Ca.H3O4P/c;1-5(2,3)4/h;(H3,1,2,3,4)/q+2;/p-2 

	Structural formula 
	[image: image1.jpg]





Legal entity: National Institute of Environmental Research 

	UUID 
	  
	IUC5-b24d7ad5-50ed-4036-ad08-697d62b59689 

	Dossier UUID 
	  
	0 

	Author 
	  
	nier4 / National Institute of Environmental Research / Incheon / Korea, Republic Of 

	Date 
	  
	2010-12-09 10:41:48 KST 

	Remarks 
	  
	  


General information 

	Legal entity name 
	National Institute of Environmental Research 


Identifiers 

Other IT system identifiers 

	IT system 
	LEO 

	ID 
	10567 


Contact information 

Contact address 

	Address flags 
	[IP] OECD: HPVC 

	Address 
	Room No. 212, Risk Assessment Division 

	Address 
	Environmental Research Complex, Kyungseo-dong, Seo-Gu, Incheon 

	Postal code 
	404-708 

	Town 
	Incheon 

	Region / State 
	Kyungseo-dong, Seo-Gu 

	Country 
	Korea, Republic Of 

	Phone 
	+82-(0)32-560-7169 

	Fax 
	+82-(0)32-568-2037 

	Web site 
	www.nier.go.kr 


- 1 -

