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	Printing Date 
	2012-03-29 10:33:03 KST 



	Restriction of specific regulatory purposes 

	EU: BPD, EU: PPP, EU: REACH, CA: CEPA, CA: PCPA, JP: CSCL, OECD: HPVC, US: EPA HPVC, US: FIFRA, US: TSCA, other: 

	Confidentiality 

	CBI, IP, no PA 



	Name 
	Tricalcium phosphate 

	Legal entity owner 
	National Institute of Environmental Research / Nanji-ro 184 Environmental Research Complex (Kyungseo-dong) / Korea, Republic Of 


[bookmark: IUC5-be2d121e-2ae2-446b-9b67-a672ce85ddf]Substance: Tricalcium phosphate 
	UUID 
	  
	IUC5-be2d121e-2ae2-446b-9b67-a672ce85ddfe 

	Dossier UUID 
	  
	0 

	Author 
	  
	nier1 / National Institute of Environmental Research / Incheon / Korea, Republic Of 

	Date 
	  
	2012-01-03 18:07:20 KST 

	Remarks 
	  
	Renamed endpoint study record 4.8 Water solubility 



0 Related Information 
0.1 Templates 
0.2 Categories 
0.3 Mixtures 
1 General Information 
1.1 Identification 
Substance identification 
	Chemical name 
	Tricalcium phosphate 

	[IP] OECD: HPVC 

	Legal entity 
	National Institute of Environmental Research / Nanji-ro 184 Environmental Research Complex (Kyungseo-dong) / 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 phosphate (3:2) / Tricalcium diphosphate / Tricalcium bis(orthophosphate) / 7758-87-4 

	  
		EC number 
	EC name 

	  
	  

	CAS number 
	CAS name 

	7758-87-4 
	Tricalcium bis(orthophosphate) 

	IUPAC name 

	Tricalcium diphosphate 





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 
	Senior Researcher 

	First name 
	Ig Chun 

	Last name 
	Eom 

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

	Mobile 
	+82-(0)10-7129-6162 

	Fax 
	+82-(0)32-560-2037 

	E-mail 
	iceom@korea.kr 

	Address 
	Room No. 212, Risk Assessment Division 

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

	Postal code 
	404-708 

	Town 
	Kyungseo-dong 

	Region / State 
	Seo-Gu, Incheon 

	Country 
	Korea, Republic Of 



1.2 Composition 
Substance composition 
		Name 
	Tricalcium phosphate 

	Brief description 
	White amorphous powder, White crystalline powder, odorless, tasteless 

	Degree of purity 

	[IP] OECD: HPVC 

	  
	95 % (w/w) 

	Additives 

			[IP] OECD: HPVC 

	Function 
	other: Na2CO3 

	Typical concentration 
	5 % (w/w) 











1.3 Identifiers 
1.4 Analytical information 
1.5 Joint submission 
1.6 Sponsors 
Sponsors 
		[IP] OECD: HPVC 

	Name 
	National Institute of Environmental Research (NIER) 

	Type 
	member state 

	Contact information 

	Address 
	National Institute of Environmental Research (NIER) 

	Address 
	Kyongseodong, Seogu, Incheon, 404-708, Korea 

	Postal code 
	404-708 

	Town 
	Kyungseo-dong 

	Region / State 
	Seo-Gu, Incheon 

	Country 
	  

	Phone 
	+82-(0)32-560-7119 

	Fax 
	+82-(0)32-568-7979 

	E-mail 
	iceom@korea.kr 

	Web site 
	http://www.nier.go.kr 

	Contact persons 

		Organisation 
	National Institute of Environmental Research (NIER) 

	First name 
	IG CHUN 

	Last name 
	EOM 

	Phone 
	+82-(0)32-560-7119 

	Mobile 
	+82-(0)10-7129-6162 

	Fax 
	+82-(0)32-568-7979 

	E-mail 
	iceom@korea.kr 

	Address 
	Environmental Research Complex, Kyungseo-dong, Seo-gu 

	Postal code 
	404-708 

	Town 
	Kyungseo-dong 

	Region / State 
	Seo-Gu, Incheon 

	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 

	Methods of manufacture 
	In the Republic of Korea, tricalcium phosphate is handled in a closed system. It is mainly used as a raw material of formula feed and enrichment agent with P and Ca of livestock. Tricalcium phosphate was produced according to manufacturing technology by calcinating process which was continuously operated at high temperature (1500 ∼ 1600 ℃) after mixed and aged with a high quality of phosphate rock, sodium carbonate and phosphoric acid.

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

[Phosphate rock (Ca3(PO4)2), soda ash (Na2CO3) input] → Grinding & Mixing → [Phosphoric acid input] → Reaction → Calcination → Cooling → Grinding → Packaging 


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





3.2 Estimated quantities 
Estimated quantities 
		[IP] OECD: HPVC 
	  
	  
	  
	  
	  
	  
	  
	  

	  
	  
	Tonnage 
	23222 
	Own use 
	1546 
	  
	  
	  
	  






		[IP] OECD: HPVC 
	  
	  
	  
	  
	  
	  
	  
	  

	Remarks 
	In U.S, production (crude), exports (crude) was 286,000, 13,600 tonnes in 1976, respectively. 

Reference : Hazardous Substances Data Bank (HSDB), US National Library of Medicine, National Institutes of Health, Health & Human Services 
	Tonnage 
	286000 
	  
	  
	  
	  





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 
	manufacture of fertilizers, H3PO4 and P compounds, milk-glass, polishing and dental powders, porcelains, pottery, enameling, clarifying sugar syrups, in animal feeds, as noncaking agent 







	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 production 
	Working environment 
	In the Republic of Korea, tricalcium phosphate is handled in a closed system. It was well regulated by the following controls, which were being applied in all facilities in the sponsor country. Engineering controls were washing dust collector and local ventilation systems. Administration controls were regulation of industrial safety and health and safe work practices within a company. Inhalation exposure is expected to be negligible as personal protective equipments (PPEs) such as dust masks, gloves and protective goggles. No data were available for wastewater of tricalcium phosphate, but the 8hr-TWA (Time Weighted Average) concentrations of dust for workplaces in tricalcium phosphate were 0.61 - 1.82 mg/m3, which were less than occupational exposure limit of 10 mg/m3.

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

	Environment 
	Environmental release to the atmosphere may occur during manufacturing process such as grinding & mixing, calcination and cooling etc. Tricalcium phosphate from manufacturing process are controlled by dust collector in the each transfer tower.

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


Exposure related to use 
	Consumers 
	Tricalcium phosphate is mainly used as a raw material of formula feed, enrichment agent with P and Ca of livestock, food/foodstuff additives, dispersing agents for styrene acrylonitrile resin, colouring agents, anti-set-off and anti-adhesive agents and pharmaceuticals etc. Tricalcium phosphate can be absorbed into the body by ingestion. The consumer could be exposed to small quantities of tricalcium phosphate in the consumption of food and by using some food/foodstuff additives.

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



4 Physical and chemical properties 
4.1 Appearance/physical state/colour 
Appearance/physical state/colour-1 [2] (Merck, 2005) 
	UUID 
	  
	IUC5-ef3c02e7-7f81-42e4-b724-6edfbf9bcc36 

	Dossier UUID 
	  
	0 

	Author 
	  
	nier1 / National Institute of Environmental Research / Incheon / Korea, Republic Of 

	Date 
	  
	2009-07-22 16:02:40 KST 

	Remarks 
	  
	  



	  
	  


Administrative Data 
	[IP] OECD: HPVC 
	  
	  

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

	Study result type 
	other: handbook 
	  
	  

	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 
	Budavari S 
	Year 
	2005 

	Title 
	The Merck Index 

	Bibliographic source 
	The Merck Index, ChemOffice Enterprise, Workgroup and Databases, Version 13.4 

	Testing laboratory 
	  
	Report no. 
	  

	Owner company 
	  

	Company study no. 
	  
	Report date 
	  


Data access 
	data published 


Materials and methods 
GLP compliance 
	no data 


Test materials 
Test material equivalent to submission substance identity 
	yes 


Test material identity 
	Identifier 
	CAS number 

	Identity 
	7758-87-4 



	Identifier 
	IUPAC name 

	Identity 
	Tricalcium diphosphate 


Results and discussion 
Form 
	powder 


Colour 
	white 


Odour 
	odourless 


Substance type 
	inorganic 



4.2 Melting point/freezing point 
Melting point-1 [2] (Merck, 2005) 
	UUID 
	  
	IUC5-4b66a24f-f953-4c1b-af0b-1b58fa602106 

	Dossier UUID 
	  
	0 

	Author 
	  
	nier1 / National Institute of Environmental Research / Incheon / Korea, Republic Of 

	Date 
	  
	2009-07-22 16:03:00 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 
	Budavari S 
	Year 
	2005 

	Title 
	The Merck Index 

	Bibliographic source 
	The Merck Index, ChemOffice Enterprise, Workgroup and Databases, Version 13.4 

	Testing laboratory 
	  
	Report no. 
	  

	Owner company 
	  

	Company study no. 
	  
	Report date 
	  


Data access 
	data published 


Materials and methods 
GLP compliance 
	no data 


Test materials 
Test material equivalent to submission substance identity 
	yes 


Test material identity 
	Identifier 
	CAS number 

	Identity 
	7758-87-4 



	Identifier 
	IUPAC name 

	Identity 
	Tricalcium diphosphate 


Results and discussions 
Melting / freezing point 
	Melt./Freez. pt. 
	1670 °C 

	Atm. pressure 
	  

	Decomposition 
	  

	Decomp. temp. 
	  

	Sublimation 
	  

	Subl. temp. 
	  

	Remarks 
	  



4.3 Boiling point 
Boiling point 
	UUID 
	  
	IUC5-a7d331b8-8c54-4218-b802-3cb6c8099fa2 

	Dossier UUID 
	  
	0 

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

	Date 
	  
	2011-04-11 14:56:35 KST 

	Remarks 
	  
	  



	  
	  


Administrative Data 
	[IP] OECD: HPVC 


Discussion 
	There is no information available. 



4.4 Density 
Density-1 [2] (Merck, 2005) 
	UUID 
	  
	IUC5-105935a2-99b1-479e-a4e9-a72224557421 

	Dossier UUID 
	  
	0 

	Author 
	  
	nier1 / National Institute of Environmental Research / Incheon / Korea, Republic Of 

	Date 
	  
	2009-07-22 16:03:16 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 
	Budavari S 
	Year 
	2005 

	Title 
	The Merck Index 

	Bibliographic source 
	The Merck Index, ChemOffice Enterprise, Workgroup and Databases, Version 13.4 

	Testing laboratory 
	  
	Report no. 
	  

	Owner company 
	  

	Company study no. 
	  
	Report date 
	  


Data access 
	data published 


Materials and methods 
GLP compliance 
	no data 


Test materials 
Test material equivalent to submission substance identity 
	yes 


Test material identity 
	Identifier 
	CAS number 

	Identity 
	7758-87-4 



	Identifier 
	IUPAC name 

	Identity 
	Tricalcium diphosphate 


Results and discussion 
Density 
	Type 
	density 

	Density 
	3.14 g/cm³ 

	Temp. 
	  


Remarks on results including tables and figures 
	



4.6 Vapour pressure 
Vapour pressure 
	UUID 
	  
	IUC5-def8c757-caed-476c-a7d4-1761bddaec03 

	Dossier UUID 
	  
	0 

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

	Date 
	  
	2011-04-11 14:57:23 KST 

	Remarks 
	  
	  



	  
	  


Administrative Data 
	[IP] OECD: HPVC 


Discussion 
	There is no information available. 



4.7 Partition coefficient 
Partition coefficient 
	UUID 
	  
	IUC5-7cc3a4de-102b-498a-b20a-4b808bf74803 

	Dossier UUID 
	  
	0 

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

	Date 
	  
	2011-04-11 14:57:44 KST 

	Remarks 
	  
	  



	  
	  


Administrative Data 
	[IP] OECD: HPVC 


Discussion 
	There is no information available. 


[bookmark: _GoBack]
4.8 Water solubility 
Water solubility-1 [2] (CRC-handbook, 2004) 
	UUID 
	  
	IUC5-8197604c-199e-47e3-be35-0bd0201da99b 

	Dossier UUID 
	  
	0 

	Author 
	  
	nier1 / National Institute of Environmental Research / Incheon / Korea, Republic Of 

	Date 
	  
	2009-10-07 18:18:24 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 

	Bibliographic source 
	CRC Handbook of Chemistry and Physics on CD-ROM, Version 2004, David R.Lide, Editor-in-chief, CRC Press Inc., 84th ed. 

	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 


Test material identity 
	Identifier 
	CAS number 

	Identity 
	7758-87-4 



	Identifier 
	IUPAC name 

	Identity 
	Tricalcium diphosphate 


Results and discussions 
Water solubility 
	1.2 mg/L 

	Temp. 
	20 °C 

	pH 
	  


Remarks on results including tables and figures 
	



Water solubility-2 [2] (Merck, 2003) 
	UUID 
	  
	IUC5-d1bcd907-5e31-4da8-a49c-075cf7139ca6 

	Dossier UUID 
	  
	0 

	Author 
	  
	nier1 / National Institute of Environmental Research / Incheon / Korea, Republic Of 

	Date 
	  
	2009-10-07 20:55:24 KST 

	Remarks 
	  
	  



	  
	  


Administrative Data 
	[IP] OECD: HPVC 
	  
	  

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

	  
	  
	  
	  

	Reliablility 
	2 (reliable with restrictions) 

	Rationale for reliability 
	2a - Guideline study without detailed documentation 


Data source 
Reference 
	Reference type 
	company data 

	Author 
	  
	Year 
	2003 

	Title 
	Merck Safety Data Sheet 

	Bibliographic source 
	  

	Testing laboratory 
	  
	Report no. 
	  

	Owner company 
	  

	Company study no. 
	  
	Report date 
	  


Materials and methods 
Test guideline 
	Qualifier 
	according to 

	Guideline 
	EU Method A.6 (Water Solubility) 

	Deviations 
	  


Test materials 
Test material equivalent to submission substance identity 
	yes 


Test material identity 
	Identifier 
	CAS number 

	Identity 
	7758-87-4 



	Identifier 
	IUPAC name 

	Identity 
	Tricalcium diphosphate 


Results and discussions 
Water solubility 
	20 mg/L 

	Temp. 
	20 °C 

	pH 
	  


Remarks on results including tables and figures 
	


Overall remarks, attachments 
Attached full study report 
	Merck Safety Data sheet.pdf / 12.99 KB (application/pdf) 


Applicant's summary and conclusion 
Executive summary 
	



Water solubility-3 [2] (Merck, 2005) 
	UUID 
	  
	IUC5-199ccfb2-5978-4e36-9f29-f49856240664 

	Dossier UUID 
	  
	0 

	Author 
	  
	nier1 / National Institute of Environmental Research / Incheon / Korea, Republic Of 

	Date 
	  
	2012-01-03 18:17:45 KST 

	Remarks 
	  
	  



	  
	  


Administrative Data 
	[IP] OECD: HPVC 
	  
	  

	Purpose flag 
	supporting 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 
	  
	Year 
	2005 

	Title 
	The MERCK Index CD-ROM, Version 13.4 

	Bibliographic source 
	  

	Testing laboratory 
	  
	Report no. 
	  

	Owner company 
	Merck & Co., Inc., Whitehouse Station, NJ, USA and CambridgeSoft Corp., Cambridge, MA, USA 

	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 
	7758-87-4 



	Identifier 
	IUPAC name 

	Identity 
	Tricalcium diphosphate 


Results and discussions 
Details on results 
	Practically insoluble in water 


Remarks on results including tables and figures 
	



Water solubility-4 [2] (Lewis, 2002) 
	UUID 
	  
	IUC5-4b6e500c-1cc9-4a27-b058-0fbf8013ceb5 

	Dossier UUID 
	  
	0 

	Author 
	  
	nier1 / National Institute of Environmental Research / Incheon / Korea, Republic Of 

	Date 
	  
	2012-01-03 18:22:03 KST 

	Remarks 
	  
	  



	  
	  


Administrative Data 
	[IP] OECD: HPVC 
	  
	  

	Purpose flag 
	supporting 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 
	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 
	7758-87-4 



	Identifier 
	IUPAC name 

	Identity 
	Tricalcium diphosphate 


Results and discussions 
Details on results 
	Insoluble in water 


Applicant's summary and conclusion 
Executive summary 
	



4.16 Oxidation reduction potential 
Oxidation reduction potential 
	UUID 
	  
	IUC5-828a55d7-1991-42a8-b77a-4d8b7c269ffd 

	Dossier UUID 
	  
	0 

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

	Date 
	  
	2011-04-11 14:58:43 KST 

	Remarks 
	  
	  



	  
	  


Administrative Data 
	[IP] OECD: HPVC 


Discussion 
	There is no information available. 



4.21 Dissociation constant 
Dissociation constant 
	UUID 
	  
	IUC5-36021ad1-b3ac-4e31-9d44-b4731273858b 

	Dossier UUID 
	  
	0 

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

	Date 
	  
	2011-04-11 14:58:55 KST 

	Remarks 
	  
	  



	  
	  


Administrative Data 
	[IP] OECD: HPVC 


Discussion 
	There is no information available. 



5 Environmental fate and pathways 
5.1 Stability 
Stability 
	UUID 
	  
	IUC5-74423043-5bb1-49df-950c-0ce72cec127a 

	Dossier UUID 
	  
	0 

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

	Date 
	  
	2011-04-11 14:59:13 KST 

	Remarks 
	  
	  



	  
	  


Administrative Data 
	OECD: HPVC 


Discussion 
	The hydrolysis study not being applicable could be based on low water solubility of tricalcium phosphate. Generally, a metal ion such as the Ca2+ cation is considered infinitely persistent because it cannot degrade any further. 



5.1.1 Phototransformation in air 
Phototransformation in air 
	UUID 
	  
	IUC5-b995b0ae-5d50-46f3-be3c-6457966ef746 

	Dossier UUID 
	  
	0 

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

	Date 
	  
	2011-04-11 14:59:37 KST 

	Remarks 
	  
	  



	  
	  


Administrative Data 
	OECD: HPVC 


Discussion 
	Not applicable for inorganic compounds. 



5.1.2 Hydrolysis 
Hydrolysis 
	UUID 
	  
	IUC5-91fb6d5b-0c54-44f5-9d3d-7cabacc45993 

	Dossier UUID 
	  
	0 

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

	Date 
	  
	2011-04-11 15:00:06 KST 

	Remarks 
	  
	  



	  
	  


Administrative Data 
	OECD: HPVC 


Discussion 
	Not applicable for inorganic compounds. 



5.1.4 Phototransformation in soil 
Phototransformation in soil 
	UUID 
	  
	IUC5-73b09077-58a3-4810-8e68-686fc808caeb 

	Dossier UUID 
	  
	0 

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

	Date 
	  
	2011-04-11 15:01:06 KST 

	Remarks 
	  
	  



	  
	  


Administrative Data 
	OECD: HPVC 


Discussion 
	Not applicable for inorganic compounds. 



5.2 Biodegradation 
Biodegradation 
	UUID 
	  
	IUC5-c64a9bb0-a307-4d31-9cec-2187c16e2a8a 

	Dossier UUID 
	  
	0 

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

	Date 
	  
	2011-04-11 15:01:29 KST 

	Remarks 
	  
	  



	  
	  


Administrative Data 
	OECD: HPVC 


Discussion 
	The concept of biodegradability is not applicable to metal-containing inorganic substances like tricalcium phosphate. Generally, a metal ion such as the Ca2+ cation is considered infinitely persistent because it cannot degrade any further. Standard biodegradation tests (e.g., ready biodegradability studies conducted according to OECD guidelines) are not applicable to tricalcium phosphate because the methods are based on carbon oxidation. 



5.2.1 Biodegradation in water: screening tests 
Biodegradation in water: screening tests 
	UUID 
	  
	IUC5-45a14ec7-dee6-4a4a-b4e0-4c6f0f54b973 

	Dossier UUID 
	  
	0 

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

	Date 
	  
	2011-04-11 15:01:55 KST 

	Remarks 
	  
	  



	  
	  


Administrative Data 
	OECD: HPVC 


Discussion 
	Not applicable for inorganic compounds. 



5.2.2 Biodegradation in water and sediment: simulation tests 
Biodegradation in water and sediment: simulation tests 
	UUID 
	  
	IUC5-df449157-62d3-45b9-813f-81bb72075b6a 

	Dossier UUID 
	  
	0 

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

	Date 
	  
	2011-04-11 15:02:08 KST 

	Remarks 
	  
	  



	  
	  


Administrative Data 
	OECD: HPVC 


Discussion 
	Not applicable for inorganic compounds. 



5.3 Bioaccumulation 
Bioaccumulation 
	UUID 
	  
	IUC5-72787db2-0074-4b8a-b7f1-1d8b41135ed1 

	Dossier UUID 
	  
	0 

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

	Date 
	  
	2011-04-11 15:02:21 KST 

	Remarks 
	  
	  



	  
	  


Administrative Data 
	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 metal-containing inorganic substances. Also, computer models such as BCFWIN (from the US EPA EPI Suite) are not suitable for metal-containing inorganic substances like tricalcium phosphate. 
* Reference : William J. Adams and Peter M. Chapman. 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 
	  
	IUC5-7b050614-bdde-48dc-a9a0-3cb31f123a1d 

	Dossier UUID 
	  
	0 

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

	Date 
	  
	2011-04-11 15:02:37 KST 

	Remarks 
	  
	  



	  
	  


Administrative Data 
	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 metal-containing substances like tricalcium phosphate. However, the fate of possible dissolved metals, maybe characterized by partition coefficients, such as the partition coefficient for sediment-water, the partition coefficient for suspended sediment-water as well as for soil-water. 
* Reference : Diamond ML, Mackay D and Welbourn PM. 1992. Models of multi-media partitioning of multi-species chemicals: the fugacity/aquivalence approach. Chemosphere 25 (12):1907-21. 



5.6 Additional information on environmental fate and behaviour 
Additional information on environmental fate and behaviour-1 [2] (USGS, 2008) 
	UUID 
	  
	IUC5-7f4f72b7-beba-406a-b31d-f4b79c283b2a 

	Dossier UUID 
	  
	0 

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

	Date 
	  
	2011-04-11 15:02:57 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 
	US Geological Survey (USGS) 
	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 


Test material identity 
	Identifier 
	CAS number 

	Identity 
	7758-87-4 



	Identifier 
	IUPAC name 

	Identity 
	Tricalcium diphosphate 


Results and discussions 
Remarks on results including tables and figures 
	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 
	  
	IUC5-560ff520-c656-4096-8843-568cbf00aa51 

	Dossier UUID 
	  
	0 

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

	Date 
	  
	2011-04-11 15:03:31 KST 

	Remarks 
	  
	  



	  
	  


Administrative Data 
	OECD: HPVC 


Discussion 
	1. Short-term toxicity 
1) Fish 
Red Killifish (Oryzias latipes) : 
96 h LC50 > 100 mg/L (nominal) 
96 h LC50 > 2.14 mg/L (the highest concentration measured in solution) 
2) Aquatic invertebrate 
Daphnia magna : 
48 h EC50 > 100 mg/L (nominal) 
48 h EC50 > 5.35 mg/L (the highest concentration measured in solution) 
3) Algae 
Pseudokirchnerella subcapitata : 
72 h ErC50 > 100 mg/L (nominal) 
72 h ErC50 > 1.56 mg/L (growth rate method, the highest concentration measured in solution) 
72 h EbC50 > 100 mg/L (nominal) 
72 h EbC50 > 1.56 mg/L (area under growth curve method, the highest concentration measured in solution) 
2. Long-term toxicity 
No data are available to aquatic organisms. 



6.1.1 Short-term toxicity to fish 
Short-term toxicity to fish.001 
	UUID 
	  
	IUC5-93be9fa0-4fef-49a0-ad66-7607e55f32fa 

	Dossier UUID 
	  
	0 

	Author 
	  
	nier1 / National Institute of Environmental Research / Incheon / Korea, Republic Of 

	Date 
	  
	2011-06-16 21:01:04 KST 

	Remarks 
	  
	  



	  
	  


Administrative Data 
	OECD: HPVC 
	  
	  

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

	Study result type 
	experimental result 
	Study period 
	July 11, 2005 - July 29, 2005 

	Reliablility 
	1 (reliable without restriction) 

	Rationale for reliability 
	1a-GLP guideline study 


Data source 
Reference 
	Reference type 
	study report 

	Author 
	National Institute of Environmental Research (NIER), Korea 
	Year 
	2005 

	Title 
	Acute Toxicity Test of Tricalcium phosphate to Red Killifish, Oryzias latipes 

	Bibliographic source 
	  

	Testing laboratory 
	Korea Institute of Toxicology, Korea Research Institute of Chemical Technology (KRICT) 
	Report no. 
	EG05042 

	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 
	  


GLP compliance 
	yes (incl. certificate) 


Test materials 
Test material equivalent to submission substance identity 
	yes 


Test material identity 
	Identifier 
	CAS number 

	Identity 
	7758-87-4 



	Identifier 
	IUPAC name 

	Identity 
	Tricalcium diphosphate 


Details on test material 
	1. Supplier: Purchase in the testing facility (Aldrich)
2. Purity: 96.6% (calc. as Ca3(PO4)2)
3. Appearance: White powder
4. Storage condition: Room temperature




Analytical monitoring 
	yes 


Details on sampling 
	1. Stability test of the test substance: Stability of the test substance in the test medium was determined during the test period using 10 mg/L test solution prepared at preliminary test. Total 30 mL (10 mL × 3 replicates) of samples was taken from test solution at 0, 24, 48, 72 and 96 hrs and using 0.45 μm syringe filter. The samples were requested to the chemical analysis laboratory for ICP analysis of calcium.
2. 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), in the middle (48 hrs), and at the end of the test (96 hrs). Total 30 mL (10 mL × 3 replicates) of test solution was taken and analyzed by the same process employed in the stability test.




Details on analytical methods 
	ICP-AES analysis was performed. 




Details on test solutions 
	1. Culturing and dilution water: Tap water was passed through a membrane filter (1μm).

2. Preparation of test solutions: 518 mg of the test substance was directly dissolved in 5,000 mL of dilution water and homogenized to prepare a test solution of 100 mg/L. The control used dilution water only. 




Test organisms 
Test organisms (species) 
	Oryzias latipes 


Details on test organisms 
	1. Name: Red killifish (Oryzias latipes)

2. Age: 3 months old

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

4. Body weight: 0.18 g (S.D. = 0.02g)

5. Source: The Ecotoxicology Research Team, Korea Institute of Toxicology (KIT), KRICT, Deajeon, Korea (origin: Laboratory of Freshwater Fish stocks, Bioscience Center, Nagoya University, Japan)

6. Acclimation: 16 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 
	  


Test conditions 
Hardness 
	41.7 mg/L as CaCO3 


Test temperature 
	23.7 +/- 0.2oC 


pH 
	7.13 to 7.95 


Dissolved oxygen 
	5.38 - 8.3 mg/L (% saturation: 63~99 %) 


Nominal and measured concentrations 
	No mortalities and adverse effects were observed at 100 mg/L during the range-finding test period. Based on this result, the concentration of the definitive test was determined as follows:
- Nominal test concentration (loading rate): control, 100 mg/L 




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: 780-800 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 
	other: No-observed effect level 

	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. 
	> 2.14 mg/L 

	Nominal/Measured 
	meas. (arithm. mean) 

	Conc. based on 
	test mat. 

	Basis for effect 
	mortality 

	Remarks (e.g. 95% CL) 
	  



	Duration 
	96 h 

	Endpoint 
	other: No-observed effect level 

	Effect conc. 
	> 2.14 mg/L 

	Nominal/Measured 
	meas. (arithm. mean) 

	Conc. based on 
	test mat. 

	Basis for effect 
	  

	Remarks (e.g. 95% CL) 
	  


Details on results 
	1. Observations and acute toxicity 

There were no mortalities and adverse effects observed in any of the fish exposed to control and 100 mg/L treatment groups during the test. All results are expressed in terms of nominal concentration as the concept of loading rate. 



2. Concentrations 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 0, 48, 72 and 96 hrs. 13.8~14.3 mg/L of calcium were detected in control during the test period and the measured concentrations (14.1~14.5 mg/L) of calcium in the test concentration of 100 mg/L were similar to that of control. The calculated concentrations of the test substance using measured concentration of calcium at the test concentration of 100 mg/L ranged from 0.53 mg/L to 2.14 mg/L (0.53~2.14 % of nominal concentration). Therefore, this tricalcium phosphate could be considered as sparingly soluble substance (Table 1).



Any other information on results incl. tables 
	Statistical analysis and expression of the results 
The LC50values (24, 48, 72, and 96 hours) were expressed as greater than 100 mg/L because of no mortality in the test solution. 
The "no-observed effect level" is the highest concentration tested at which no significant mortality or sub-lethal adverse reaction to exposure was observed. 
Deviations from the protocol and guideline 
The study was performed in accordance with the protocol and guideline and no deviations were occurred during the test. 
Table 1. Measured concentration of test substance in the test solution 
	Nominal concentration (mg/L)
	Measured concentration

	
	mg/L (Ca) 2)
	Mean
	mg/L (Ca)3)
	mg/L 4)

	0 hr
	control
	14.3
14.4
14.2
	14.3
	-
	-

	
	100 (37.4)1)
	14.5
14.7
14.4
	14.5
	0.2
	0.53

	48 hr
	control
	13.8
14.0
13.5
	13.8
	-
	-

	
	100 (37.4)1)
	14.3
14.0
13.9
	14.1
	0.3
	0.80

	96 hr
	control
	13.3
13.3
13.7
	13.4
	-
	-

	
	100 (37.4)1)
	13.3
13.3
13.7
	14.2
	0.8
	2.14


1) Nominal concentration of calcium in the test solution 
2) Measured concentration of calcium (tap water + test substance) in the test solution 
3) Calculated concentration of calcium of test substance in the test solution 
4) Calculated concentration of test substance using the measured concentration of calcium 


Overall remarks, attachments 
Overall remarks 
	


Applicant's summary and conclusion 
Conclusions 
	The 96 h-LC50 value of tricalcium phosphate to red killifish, Oryzias latipes was determined as > 100 mg/L and the "No-observed effect level' was > 100 mg/L (nominal concentration, 2.14 mg/L (the highest concentration measured in solution)).



Executive summary 
	The study was conducted to assess the acute toxicity of tricalcium phosphate to red killifish (Oryzias latipes) under the static system. 
The study was conducted in accordance with the OECD guidelines for the Testing of Chemicals No. 203 "Fish, Acute Toxicity Test (Adopted: 17 July, 1992)". 
The toxicity test was performed in control and 100 mg/L (nominal concentration) of tricalcium phosphate. Seven adult fish were exposed to each treatment concentration. Observations were made on the number of dead fish and the incidence of sub-lethal effects after 24, 48, 72, and 96 hours of exposure. 
The following values, expressed in terms of the nominal concentrations, were obtained from the test. 
(Unit: mg/L, nominal concentration) 
	Exposure time
	48 hours
	96 hours

	LC50 value
	> 100
	> 100

	No observed effect level
	> 100
	> 100


All results were expressed in terms of the nominal concentrations as the concept of loading rate because this tricalcium phosphate could be considered as sparingly soluble substance (measured test concentration: 0.53 -2.14 % of nominal concentration). 



6.1.3 Short-term toxicity to aquatic invertebrates 
Short-term toxicity to aquatic invertebrates.001 
	UUID 
	  
	IUC5-b4ddef47-c6ee-4245-8a16-7e3eb30178ec 

	Dossier UUID 
	  
	0 

	Author 
	  
	nier1 / National Institute of Environmental Research / Incheon / Korea, Republic Of 

	Date 
	  
	2010-08-11 13:46:26 KST 

	Remarks 
	  
	  



	  
	  


Administrative Data 
	OECD: HPVC 
	  
	  

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

	Study result type 
	experimental result 
	Study period 
	July 6, 2005 - July 22, 2005 

	Reliablility 
	1 (reliable without restriction) 

	Rationale for reliability 
	1a-GLP guideline study 


Data source 
Reference 
	Reference type 
	study report 

	Author 
	National Institute of Environmental Research (NIER) 
	Year 
	2005 

	Title 
	Acute toxicity test of Tricalcium phosphate to Daphnia magna. 

	Bibliographic source 
	  

	Testing laboratory 
	Korea Institute of Toxicology, Korea Research Institute of Chemical Technology (KRICT) 
	Report no. 
	EG05022 

	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 
	7758-87-4 



	Identifier 
	IUPAC name 

	Identity 
	Tricalcium diphosphate 


Details on test material 
	1. Supplier: Purchase in the testing facility (Aldrich) 

2. Purity: 96.6% (calc. as Ca3(PO4)2)

3. Appearance: White powder

4. Storage condition: Room temperature 


Analytical monitoring 
	yes 


Details on sampling 
	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). 10mL of samples was taken from test solution and filtered using 0.45μm syringe filter. 


Details on analytical methods 
	Filtered samples were requested to the chemical analysis laboratory for ICP analysis of phosphate. After analysis of calcium concentration, the concentrations of test substance were calculated using measured concentration of calcium. ICP-AES analysis was performed. 


Details on test solutions 
	1. Culturing and dilution water: M4 medium

2. Preparation of test solutions: Although the quoted water solubility was 20 mg/L, the test substance is very poorly soluble in water. Preliminary solubility test also indicated that the test substance was not dissolved in organic solvents such as aceton, DMSO and ethanol. Therefore, the test concentrations were prepared by directly adding the test substance into dilution water as a concept of loading rate. 10 mg of the test substance was added in test medium and filled up to 100 mL in the 150 mL crystallizing dish to prepare the test solution of 100 mg/L and then homogenized with digital homogenizer. Only the dilution water was used for the control. 


Test organisms 
Test organisms (species) 
	Daphnia magna 


Details on test organisms 
	1. Name: Daphnia magna Straus

2. Source: The Ecotoxicology Research Team, Korea Institute of Toxicology (KIT), KRICT, Deajeon, Korea (origin: the Institute of Ecological Chemistry, GSF, Germany)

3. Test organism: First-instar Daphnia magna neonates (< 24 hours old) 


Study design 
Test type 
	static 


Water media type 
	freshwater 


Limit test 
	yes 


Total exposure duration 
	48 h 

	Remarks 
	  


Test conditions 
Hardness 
	243 mg/L as CaCO3 


Test temperature 
	20.6 +/- 0.5oC 


pH 
	7.77 to 7.94 


Dissolved oxygen 
	8.2-8.9 mg/L (% saturation: 92~100 %) 


Nominal and measured concentrations 
	To determine actual exposed concentrations, a 48-hour pre-test was conducted exposing Daphnia magna to 0.1, 1, 10, and 100 mg/L of the test substance. No immobility was observed at the tested concentrations. Based on this result, the concentration of the definitive test was determined as follows:
- Nominal test concentration (loading rate): control, 100mg/L 


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 with 30 minutes dawn and dusk transition period between light and darkness.
4. Light intensity: Between 620 and 650 Lux. 


Any other information on materials and methods incl. tables 
	Table1. Measured concentration of test substance in the test solution 
	Nominal concentration (mg/L)
	Measured concentration

	
	mg/L (Ca) 1)
	Mean
	mg/L 2)

	0 hr
	control
	86.6
87.1
86.6
	86.8
	-

	
	100
	87.2
85.9
82.1
	85.1
	-

	48 hr
	Control
	81.5
83.4
80.3
	81.7
	-

	
	100
	81.3
85.0
84.9
	83.7
	5.35


1) Measured concentration of calcium (media + test substance) in the test solution 
2) Calculated concentration of test substance using the measured concentration of calcium 


Results and discussions 
Effect concentrations 
	Duration 
	24 h 

	Endpoint 
	EC50 

	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. 
	> 100 mg/L 

	Nominal/Measured 
	nominal 

	Conc. based on 
	test mat. 
	Basis for effect 
	  

	Remarks (e.g. 95% CL) 
	  



	Duration 
	24 h 

	Endpoint 
	EC50 

	Effect conc. 
	> 5.35 mg/L 

	Nominal/Measured 
	meas. (arithm. mean) 

	Conc. based on 
	test mat. 
	Basis for effect 
	  

	Remarks (e.g. 95% CL) 
	  



	Duration 
	48 h 

	Endpoint 
	EC50 

	Effect conc. 
	> 5.35 mg/L 

	Nominal/Measured 
	meas. (arithm. mean) 

	Conc. based on 
	test mat. 
	Basis for effect 
	  

	Remarks (e.g. 95% CL) 
	  


Details on results 
	1. Observations and acute toxicity
No immobilisation and adverse effects were observed in control and 100 mg/L for 48 hours. All results were expressed in terms of nominal concentration.

2. Concentrations 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 0 and 48 hrs. When measuring the calcium concentrations in the control and test solution, the calcium concentrations in control were 80.3~87.1 mg/L, which were derived from M4 medium. Thus, the calcium concentrations in the test solutions were calculated by subtracting the mean calcium concentration of control from the measured values in the test solutions. At the beginning the concentrations of test substance at 100 mg/L could not be calculated and the concentrations of test substance at the end for the test were measured 5.35 mg/L. As these values were very low compared with the loading amount of test substance in the test solutions, this test substance was regarded as very poorly soluble substance and results were expressed in terms of the nominal concentrations (table 1). 


Remarks on results including tables and figures 
	Table1. Measured concentration of test substance in the test solution 
	Nominal concentration (mg/L)
	Measured concentration

	
	Mg/L (Ca) 1)
	Mean
	mg/L 2)

	0 hr
	control
	86.6
87.1
86.6
	86.8
	-

	
	100
	87.2
85.9
82.1
	85.1
	-

	48 hr
	Control
	81.5
83.4
80.3
	81.7
	-

	
	100
	81.3
85.0
84.9
	83.7
	5.35


1) Measured concentration of calcium (media + test substance) in the test solution 
2) Calculated concentration of test substance using the measured concentration of calcium 


Overall remarks, attachments 
Overall remarks 
	


Applicant's summary and conclusion 
Conclusions 
	The 48 h-EC50 values of tricalcium phosphate to Daphnia magna was determined as > 100 mg/L (nominal concentration, 5.35 mg/L (the highest concentration measured in solution)). 


Executive summary 
	The study was conducted to assess the acute toxicity of tricalcium phosphate 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 (Adopted: 13th April 2004)". 
Thirty daphnids (less than 24 hours old) per treatment level, in three replicates of 10 each, were exposed to nominal concentration of 100 mg/L of test substance and control for 48 hours under static conditions. The incidence of immobilization was recorded for each treatment level at 24 and 48 hours. The following values, expressed in terms of nominal concentrations, were derived from the test. 
(Unit: mg/L, nominal test concentration) 
	Parameter
	24 hours
	48 hours

	EC50 value
	> 100
	> 100


The concentrations of the test substance were at the start and the end of the test. As the test substance was very poorly soluble in the test solution, the concentrations of the test substance were expressed as nominal concentrations during the test. 



6.1.5 Toxicity to aquatic algae and cyanobacteria 
Toxicity to aquatic algae and cyanobacteria-1 [1] (NIER, 2005d) 
	UUID 
	  
	IUC5-50e5661e-281a-4d2b-8c92-9fc0669cd053 

	Dossier UUID 
	  
	0 

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

	Date 
	  
	2011-04-11 15:10:10 KST 

	Remarks 
	  
	  



	  
	  


Administrative Data 
	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 
	National Institute of Environmental Research (NIER) 
	Year 
	2005 

	Title 
	Growth inhibition test of Tricalcium phosphate(CAS No.:7758-87-4) to algae 

	Bibliographic source 
	  

	Testing laboratory 
	Korea Institute of Toxicology 
	Report no. 
	EG05021 

	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 201 (Alga, Growth Inhibition Test) 

	Deviations 
	  


Test materials 
Test material equivalent to submission substance identity 
	yes 


Test material identity 
	Identifier 
	CAS number 

	Identity 
	7758-87-4 



	Identifier 
	IUPAC name 

	Identity 
	Tricalcium diphosphate 


Details on test material 
	- Lot No. : 116476
- Appearance : White, Powder

- Purity : 96.6 % (Assay of calcium 37.4%)

- Storage condition : room temperature

- Supplier : Sigma-Aldrich 


Analytical monitoring 
	yes 


Details on sampling 
	The concentrations of the test substance were analyzed in control, 4, 9, 21, 45 and 100 mg/L of test solutions at the beginning (0 hr) and the end (72 hrs) of the study. 10 ml was taken from the test solutions and filtered using 0.45 μm syringe filter (Millex®-HV). 


Details on analytical methods 
	Filtered samples were requested to the Chemical Analysis Laboratory at Korea Research Institute of Chemical Technology for ICP analysis of calcium. After analysis of calcium concentration, the concentrations of the test substance were calculated using measured concentration of calcium.



<Apparatus and analysis conditions>

- Instrument : Jobin-Yvon Ultima C

- R.F. frequency : 40.68 MHz

- Operating power : 1000W

- Plasma gas flow rate : 11 L/min

- Touch type : Demountable torch

- Nebulizer type : Glass concentric nebulizer

- Spray chamber : Cyclonic spray chamber

- Nebulizer pressure : 2.84 bar

- Sample flow rate : 1 L/min

- Pump speed : 20 rpm

- Pressure of the manometer of argon Monochrometer conditions : 6 bar

- Grating : 2400grooves/mm Double order

- Entrance slit : 20 um

- Exit slit : 15 um

- Focal length : 1000 mm

- Nitrogen purge : 2 bar, 3.5 L/min

- Special line (copper) : 393.366 nm



<Reagents>

1000 mg/L of standard solution for spectroscopic analysis was used for determination of linearity after serial dilution. Distilled water passed through
Millipore Milli-Q system with specific resistance of over 18.2 MΩcm^-1 was used for analysis. 


Details on test solutions 
	Test solutions were prepared by adding the test substance in nutrient medium.
Test concentrations of 100, 45, 21 and 9 mg/L were prepared in 2 L beakers by adding the test substance of 100, 45, 21 and 9 mg in 1L of sterile nutrient medium, respectively.
The test concentration of 4 mg/L was prepared by diluting the test solution of 9 mg/L.
Total volume of 150 ml was used as a final test solution considering necessary amount for the analysis of the test substance in the test solution.
The sterile nutrient medium not including test substance was used for a control. 


Test organisms 
Test organisms (species) 
	Pseudokirchnerella subcapitata 


Details on test organisms 
	- ATCC No. : 22662


- Source : The test species was obtained from American Type Culture Collection (12301 Parklawn Drive, Rockville, Maryland 20852) in March 3, 1994 and cultured at Korea Institute of Toxicology, KRICT. Stock cultures began from the stage of a single colony grown on agar. Cells grown for 2 weeks in liquid culture medium were resuspended in new liquid culture medium and then the cells were transferred to agar after another 2 weeks. Gorham's medium for algae, ATCC medium 625 was used for stock culture. This study was conducted under appropriate sterile conditions to prevent contamination. 


Study design 
Test type 
	static 


Water media type 
	freshwater 


Total exposure duration 
	72 h 

	Remarks 
	  


Test conditions 
Test temperature 
	23.1 oC 


pH 
	- the beginning of the test : 7.50 ~ 8.34

- the end of the test : 8.03 ~ 9.08 


Nominal and measured concentrations 
	- nominal concentrations : Control (0), 4, 9, 21, 45 and 100 mg/L

- measured concentrations : Control (0), 0.61, 0.77, 0.72, 1.17, 1.56 mg/L 


Details on test conditions 
	<Exposure condition>

Each flask was inoculated from a pre-culture to give a cell density of 1.0×10^4 cells/ml and actual cell counts were determined soon after the inoculation. The test number and test concentration were labeled on each flask. The inoculated flasks were placed in a shaking incubator (LSI-2005RL). The cultures were incubated under continuous illumination of 9,650 - 9,670 lux. The temperature was maintained at 23.1℃ and the algal cells were suspended by shaking at 100 cycles per minute. The pH values of the test concentrations including control were 7.50 - 8.34 at the beginning and 8.03 – 9.08 at the end of the test.



<Observation and measurement>

The cell densities were determined by direct counts using ×200 or ×400 microscope (Leica MPS 32) at 0, 24, 48 and 72 hours.
During the test period, temperature was recorded continuously using a recorder. The pH of the test solutions were measured in additional flasks of each test concentration at the beginning and measured in replicate 1 of each test concentration at the end of the test. Light intensity was measured with a Lux meter (DX-100) at the surface level of test solution. 


Any other information on materials and methods incl. tables 
	


Results and discussions 
Effect concentrations 
	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. 
	> 100 mg/L 

	Nominal/Measured 
	nominal 

	Conc. based on 
	test mat. 

	Basis for effect 
	biomass (area under growth curve method) 

	Remarks (e.g. 95% CL) 
	  



	Duration 
	72 h 

	Endpoint 
	EC50 

	Effect conc. 
	> 1.56 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. 
	> 1.56 mg/L 

	Nominal/Measured 
	meas. (arithm. mean) 

	Conc. based on 
	test mat. 

	Basis for effect 
	biomass (area under growth curve method) 

	Remarks (e.g. 95% CL) 
	  


Details on results 
	1. Conditions for the validity of the test
After 72 hours of exposure, the cell density in the control increased 61 times the initial inoculum, which meets the OECD TG's validity criteria of at least 16 times increase within 72hrs.



2. Growth inhibition
The growth rates in all test concentrations were higher than those in control.
Therefore, it was assumed that the test substance did not inhibit but stimulated the growth.
The effect concentrations based on each comparison method are shown in Table 1. The growth inhibition rates calculated by comparison of areas under growth curves and comparison of growth rates are shown in Appendix 1.



3. Shapes of the algal cells
The shapes of the algal cells in all the test solutoins were analogous to those in control.



4. Verification of test concentrations
The test substance was insoluble and the measured concentrations were only approximately 0.5% of the nominal concentrations in the stability test. Therefore, it was difficult to assess the stability of the test substance (Appendix 2).
The measured concentrations in 4, 9, 21, 45 and 100 mg/L were 6.0, 2.7, 2.3, 0.8 and 0.9% of the nominal concentrations at the start (0hr) of the test and 15.3, 8.6, 3.4, 2.6 and 1.6% at the end (72hrs) of the test, respectively. As time progresses, the test substance was dissolved more and the measured concentrations at 72 hrs were 1.5-3.3 times higher than those at 0 hr. However, the increase of the test substance throughout the 72-hr exposure was not distict. Therefore, the concentrations of the test substance seemed to be maintained constantly during the test.
Meanwhile, the calcium ion was also detected in control because algal nutrient media include the same ion. All the measured concentrations (based on calcium ion concentrations) were 97-108% of the control and these results indicated that the dissolved fraction of the test substance was actually very small. Based on these results, it is concluded that the measured concentrations are not meaningful and the result is expressed as nominal concentrations. 


Remarks on results including tables and figures 
	Table 1. Summay of test results 
	Value
	Area (mg/L)
	Growth rate (mg/L)
	conc.

	72hr-EC50
	>100
	>100
	Nominal concentration

	72hr-EC50
	>1.56
	>1.56
	Measured concentration


Appendix 1. Growth inhibition rates by calculation methods (Based on mean value) (1) Areas unher the curve 
	Nominal concentration
(mg/L)
	Area under
the curve
	Relative
growth rate
(%)
	Relative
Inhibition
(%)

	Control
	7998000
	-
	-

	4
	15000000
	186
	-86

	9
	11000000
	133
	-33

	21
	13000000
	162
	-62

	45
	12000000
	152
	-52

	100
	8872400
	111
	-11


(2) Growth rates 
	Nominal concentration
(mg/L)
	Growth
rate
	Relative
growth rate
(%)
	Relative
Inhibition
(%)

	Control
	0.058
	-
	-

	4
	0.072
	126
	-26

	9
	0.063
	110
	-10

	21
	0.072
	125
	-25

	45
	0.069
	120
	-20

	100
	0.070
	122
	-22


Appendix 2. Measured concentrations of test substance in the test solution 
	Nominal concentration
(mg/L)
	Measured concentration

	
	mg/L(Ca)2)
	mg/L(Ca)3)
	mg/L4)
	Mean(+/-)S.D
	Nomunal(%)
	% of initial conc.

	0 hr
	Control
	4.89
4.90
4.98
	-
-
-
	-
-
-
	-
	-
	-

	
	4
(1.5)1)
	5.01
5.02
5.00
	0.09
0.10
0.08
	0.24
0.27
0.21
	0.24(+/-)0.03
	6.0
	-

	
	9
(3.4)1)
	4.79
5.02
5.00
	-
0.10
0.08
	-
0.26
0.21
	0.24
	2.7
	-

	
	21
(7.9)1)
	4.79
4.84
5.08
	-
-
0.16
	-
-
0.43
	0.48
	2.3
	-

	
	45
(16.8)1)
	4.83
4.85
4.95
	-
-
0.03
	-
-
0.08
	0.08
	0.8
	-

	
	100
(37.4)1)
	5.05
5.33
5.36
	0.13
0.41
0.44
	0.35
0.10
1.18
	0.88(+/-)0.46
	0.9
	-

	72 hr
	Control
	5.00
5.05
5.09
	-
-
-
	-
-
-
	-
	-
	-

	
	4
(1.5)1)
	4.88
5.02
5.28
	-
-
0.23
	-
-
0.61
	0.61
	15.3
	255

	
	9
(3.4)1)
	5.30
5.36
5.36
	0.25
0.31
0.31
	0.66
0.82
0.82
	0.77(+/-)0.09
	8.6
	319

	
	21
(7.9)1)
	5.28
5.37
5.31
	0.23
0.32
0.26
	0.61
0.85
0.69
	0.72(+/-)0.12
	3.4
	148

	
	45
(16.8)1)
	5.48
5.48
5.50
	0.43
0.43
0.45
	1.15
1.15
1.21
	1.17(+/-)0.03
	2.6
	325

	
	100
(37.4)1)
	5.76
5.63
5.51
	0.71
0.58
0.46
	1.90
1.55
1.23
	1.56(+/-)0.34
	1.6
	178


1) : Nominal concentration of calcium in the test solution. 
2) : Measured concentration of calcium (media + test substance) in the test solution. 
3) : Calculated concentration of calcium of test substance in the test solution. 
4) : Calculated concentration of test substance using the measured concentration of calcium. 


Overall remarks, attachments 
Overall remarks 
	Phosphate has indirect long term effect on the ecosystems due to eutrophication. Eutrophication is a process in which elevated nutrient levels can lead to enhanced plant growth (of algae, periphyton attached algae, and nuisance plants such as weeds) in water bodies such as lakes, estuaries, or slow-moving streams. The increased plant growth (e.g. algal blooms) reduces the amount of dissolved oxygen in the water due to the decomposition of the excess plant material. The decreased oxygen can cause other organisms to die. 


Attached background material 
	Attached document 
	() 

	Remarks 
	  


Applicant's summary and conclusion 
Conclusions 
	The 72hr-EC50 values of tricalcium phosphate (CAS No. 7758-87-4) to Pseudokirchnerella subcapitata were determined as > 100 mg/L (Area and Growth rate, nominal concentration)(measued concentrations, >1.56 mg/L). 


Executive summary 
	The study was conducted to assess the growth inhibition of tricalcium phosphate (7758-87-4) to algae, Selenastrum capricornutum. The study was conducted in accordance with the OECD Guidelines for the Testing of Chemicals No. 201 Alga, Growth Inhibition Test (Adopted: 7 June, 1984). 
Pseudokirchneriella subcapitata was used as a test species and the cell concentration was determined everyday during the test. To determine the concentration effect relationship the recommended approaches, comparison of areas under the growth curves and comparison of growth rates were used. 
The toxicity test was performed in control, 4, 9, 21, 45, and 100 mg/L (nominal concentration) of tricalcium phosphate (7758-87-4). The growth of the cells in control was normal. 
The following values, expressed in terms of nominal concentrations, were obtained from the test. 
	Value
	Area (mg/L)
	Growth rate (mg/L)
	Conc.

	72hr-EC50
	>100
	>100
	Nominal concentration

	72hr-EC50
	>1.56
	>1.56
	Measured concentraion


The concentrations of the test substance were analyzed at the start and the end of the test. Because the test substance was insoluble, concentrations of the test substance were expressed as nominal concentrations during the test. 



7 Toxicological information 
7.1 Toxicokinetics, metabolism and distribution 
7.1.1 Basic toxicokinetics 
Basic toxicokinetics_Calcium-1 [2] (Beer et al., 2006) 
	UUID 
	  
	IUC5-ae8764b8-9f5b-4323-83e2-e042b160cafd 

	Dossier UUID 
	  
	0 

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

	Date 
	  
	2011-04-11 15:11:10 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 
	Beer MH, Poster RS, Jones TV. 
	Year 
	2006 

	Title 
	The Merck Manual of Diagnosis and Therapy. 

	Bibliographic source 
	The Merck Manual of Diagnosis and Therapy. 18th ed. Whitehouse Station, NJ: Merck & Co. 

	Testing laboratory 
	  
	Report no. 
	  

	Owner company 
	  

	Company study no. 
	  
	Report date 
	  


Data access 
	data published 


Materials and methods 
Type of method 
	no data 


Objective of study 
	metabolism 


Test guideline 
	Qualifier 
	no guideline followed 

	Guideline 
	  

	Deviations 
	  


Test material equivalent to submission substance identity 
	no 


Radiolabelling 
	no data 


Results and discussions 
Metabolite characterisation studies 
Metabolites identified 
	yes 


Details on metabolites 
	Calcium is required for the proper functioning of muscle contraction, nerve conduction, hormone release, and blood coagulation. In addition, proper calcium concentration is required for various other metabolic processes. Maintenance of body calcium stores depends on dietary intake, absorption of gastrointestinal (GI) tract and renal calcium excretion. In a balanced diet, roughly 1,000 mg of calcium is ingested each day and about another 200 mg/day is secreted into the GI tract in the bile and other GI secretions. Depending on the concentration of circulating vitamin D, particularly 1,25(OH)2D (1,25-dihydroxycholecalciferol, calcitriol, or active vitamin D, which is converted in the kidney from 25(OH)D, the inactive form), roughly 200 to 400 mg of calcium is absorbed from the intestine each day. The remaining 800 to 1,000 mg appears in the stool. Calcium balance is maintained through renal calcium excretion averaging 200 mg/day. Both extracellular and intracellular calcium concentrations are tightly regulated by bidirectional transport across the plasma membrane of cells and intracellular organelles, such as the endoplasmic reticulum, the sarcoplasmic reticulum of muscle cells, and the mitochondria. Cytosolic ionized calcuim is maintained within the micromolar range (1/1000 of the plasma concentration). Calcium ion acts as an intracellular 2nd messenger; it is involved in skeletal muscle contraction, excitation-contraction coupling in cardiac and smooth muscle, and activation of protein kinases and enzyme phosphorylation. Calcium 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, Antidiuretic hormone (ADH (vasopressin)), secretin, and cholecystokinin. Parathyroid hormone (PTH) increases urinary cAMP. 
Normal total plasma calcium ranges from 8.8 to 10.4 mg/dL (2.20 to 2.60 mmol/L). About 40 % of the total blood calcium is bound to plasma proteins, primarily albumin. The remaining 60 % includes ionized calcium and calcium complexed with phosphate (PO4) and citrate. Total calcium (i.e., protein-bound, complexed, and ionized calcium) is usually what is determined by clinical laboratory measurement. Ideally, the ionized or free calcium should be determined, because this is the physiologically active form of calcium in plasma; this determination, because of its technical difficulty, is usually restricted to patients in whom significant alteration of protein binding of plasma calcium is suspected. Ionized calcium is generally assumed to be roughly 50 % of the total plasma calcium. 


Remarks on results including tables and figures 
	


Overall remarks, attachments 
Overall remarks 
	



Basic toxicokinetics_Phosphate-1 [2] (Beer et al., 2006) 
	UUID 
	  
	IUC5-aed4ce25-8f37-4c19-b70c-b710fc672992 

	Dossier UUID 
	  
	0 

	Author 
	  
	nier3 / National Institute of Environmental Research / Incheon / Korea, Republic Of 

	Date 
	  
	2010-07-05 11:10:26 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 
	Beer MH, Poster RS, Jones TV. 
	Year 
	2006 

	Title 
	The Merck Manual of Diagnosis and Therapy. 

	Bibliographic source 
	The Merck Manual of Diagnosis and Therapy. The Merck Manual of Diagnosis and Therapy. 18th ed. Whitehouse Station, NJ: Merck & Co. 

	Testing laboratory 
	  
	Report no. 
	  

	Owner company 
	  

	Company study no. 
	  
	Report date 
	  


Data access 
	data published 


Results and discussions 
Metabolite characterisation studies 
Details on metabolites 
	Phosphorus is one of the most 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 phosphate in the body is contained in bone, where it is an important constituent of crystalline hydroxyapatite. In soft tissues, phosphate is mainly found in the intracellular compartment as an integral component of several organic compounds, including nucleic acids and cell membrane phospholipids. Phosphate is also involved in aerobic and anaerobic energy metabolism. RBC 2,3-diphosphoglycerate (2,3-DPG) plays a crucial role in oxygen delivery to tissue. Adenosine diphosphate (ADP) and adenosine triphosphate (ATP) contain phosphate and use chemical bonds between phosphate groups to store energy. Inorganic phosphate is a major intracellular anion but is also present in plasma. The normal plasma inorganic phosphate concentration in adults ranges from 2.5 to 4.5 mg/dL (0.81 to 1.45 mmol/L). 
The amount in the stool varies depending on the amount of phosphate binding compounds (mainly calcium) in the diet. Also, like calcium, GI phosphate absorption is enhanced by vitamin D. Renal phosphate excretion roughly equals GI absorption to maintain phosphate balance. Phosphate depletion can occur in various disorders and normally results in conservation of phosphate by the kidneys. Bone phosphate serves as a reservoir, which can buffer changes in plasma and intracellular phosphate. 


Remarks on results including tables and figures 
	


Overall remarks, attachments 
Overall remarks 
	



Basic toxicokinetics_Phosphate-2 [2] (Hardman et al., 1996) 
	UUID 
	  
	IUC5-fa08103b-dc47-4aff-aa1d-5e1d09d43e20 

	Dossier UUID 
	  
	0 

	Author 
	  
	nier3 / National Institute of Environmental Research / Incheon / Korea, Republic Of 

	Date 
	  
	2010-07-05 11:10:14 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 
	Hardman JG, Limbird LE, Molinoff PB, Ruddon RW and Goodman AG. 
	Year 
	1996 

	Title 
	Goodman and Gilman's The Pharmacological Basis of Therapeutics. 

	Bibliographic source 
	Goodman and Gilman's The Pharmacological Basis of Therapeutics. 9th ed. New York, NY: McGraw-Hill, p. 1524-1525. 

	Testing laboratory 
	  
	Report no. 
	  

	Owner company 
	  

	Company study no. 
	  
	Report date 
	  


Data access 
	data published 


Results and discussions 
Metabolite characterisation studies 
Details on metabolites 
	
Phosphate is absorbed form, and to a limited extent secreted into, the gastrointestinal (GI) tract. Transport of phosphate from the gut lumen is an active, energy-dependent process that is modified by several factors. Presence of large quantities of Ca2+ or Al3+ may lead to formation of large amounts of insoluble phosphate and diminish net phosphate absorption. Vitamin D stimulates phosphate absorption, an effect reported to precede its action on Ca2+ transport. In adults, about two-thirds of ingested phosphate is absorbed, and that which is absorbed is almost entirely excreted into the urine. In growing children, phosphate balance is positive. Concentrations of phosphate in plasma are higher in children than in adults. This 'hyperphosphatemia' decreases the affinity of hemoglobin for oxygen and is hypothesized to explain the physiological 'anemia' of childhood. 
Phosphate is present in plasma and extracellular fluid in cell membranes and intracellular fluid, and in collagen and bone tissue. In extracellular fluid, the bulk of phosphate exists in inorganic form as the two constituents, NaH2PO4 and Na2HPO4; the ratio of disodium to monosodium phosphate is 4:1 at pH 7.40. This ration varies with pH; however, due to its relatively low concentration, phosphate contributes little to the buffering capacity of extracellular fluid. 
Renal phosphate excretion has been extensively studied. More than 90 % of plasma phosphate is filterable, of which 80 % is actively reabsorbed. Most reabsorption occurs in the initial segment of the proximal tubule, with a lesser component in the pars recta. 
Expansion of plasma volume increases urinary phosphate excretion. Parathyroid hormone (PTH) increases urinary phosphate excretion by blocking reabsorption. Vitamin D and its metabolites directly stimulate proximal tubular phosphate reabsorption. 


Overall remarks, attachments 
Overall remarks 
	



7.2 Acute Toxicity 
7.2.1 Acute toxicity: oral 
Acute toxicity: oral.001 
	UUID 
	  
	IUC5-5538ed35-b019-4ab7-ba6a-98232f23bb17 

	Dossier UUID 
	  
	0 

	Author 
	  
	nier3 / National Institute of Environmental Research / Incheon / Korea, Republic Of 

	Date 
	  
	2009-07-16 18:01:00 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 
	Sep. 18, 2006 - Dec. 12, 2006 

	Reliablility 
	1 (reliable without restriction) 

	Rationale for reliability 
	1a - GLP guideline study (OECD, EC, EPA, FDA, etc.) 


Data source 
Reference 
	Reference type 
	study report 

	Author 
	National Institute of Environmental Research (NIER), Korea 
	Year 
	2006 

	Title 
	Acute oral dose toxicity study of tricalcium phosphate in rats 

	Bibliographic source 
	  

	Testing laboratory 
	Biotoxtech 
	Report no. 
	R06141 

	Owner company 
	National Institute of Environmental Research (NIER), Korea 

	Company study no. 
	  
	Report date 
	  


Data access 
	data submitter is data owner 


Data protection claimed 
	yes, but willing to share 


Materials and methods 
Test type 
	acute toxic class method 


Limit test 
	no 


Test guideline 
	Qualifier 
	according to 

	Guideline 
	OECD Guideline 423 (Acute Oral toxicity - Acute Toxic Class Method) 

	Deviations 
	no 


GLP compliance 
	yes (incl. certificate) 


Test materials 
Test material equivalent to submission substance identity 
	yes 


Test material identity 
	Identifier 
	CAS number 

	Identity 
	7758-87-4 



	Identifier 
	IUPAC name 

	Identity 
	Tricalcium diphosphate 



	Identifier 
	EC number 

	Identity 
	231-840-8 



	Identifier 
	EC name 

	Identity 
	tricalcium bis(orthophosphate) 


Details on test material 
	Purity: 96.6% 


Test animals 
Species 
	rat 


Strain 
	Sprague-Dawley 


Sex 
	female 


Details on test animals and environmental conditions 
	Age: 8 weeks old, 

Body weight range: 173.0-179.7 g, 

Housing and number of animals per cage: The animals were housed individually in stainless steel wire cages (260Wx350Dx210H(mm)), 

Temperature: 21.4-24.1 oC, 

Relative humidity: 48.1-62.2 %, 

Ventilation frequency: 10-15 air changes per hour, 

Lighting: Cycle of 12 hours light and 12 hours dark (light on: 7 a.m., light off: 7 p.m.), 

Intensity of illumination: 150-300 Lux, 

Diet: The diet was provided ad libitum. 

Drinking water: filtered and purified drinking water was provided ad libitum using a water bottle (500 mL). 



Administration / exposure 
Route of administration 
	oral: gavage 


Vehicle 
	other: water for injection 


Details on oral exposure 
	Administration method: Rats were fasted for approximately 16 hours prior to the dosing of the test substance, but drinking water was freely ingested in the cage. After the fasting, the test substance was orally administered once using a sonde attached to a disposable syringe (3 mL). The diet was provided after 4 hours after the completion of the administration. 


Doses 
	2,000 mg/kg 


No. of animals per sex per dose 
	3 


Control animals 
	no 


Details on study design 
	The preliminary test results showed that there was no death in preliminary study for main study (Study No.: B06141P, Non-GLP) with 2,000 mg/kg dose level. Thus, the dose level of this study started at the dose of 2,000 mg/kg in accordance with an OECD Guidelines for the Testing of Chemicals 423, Acute Oral Toxicity – Acute Toxic Class Method [ANNEX 2d]. A following step was progressed dependent upon the number of survival animal in previous step. Individual dose volume was decided based on the body weight prior to the administration. 


Statistics 
	The change of body weights was calculated during the observation period in order to analyze increasing tendency of the body weight and LD50 value was based ‘ANNEX 2d of OECD Guidelines for the Testing of Chemicals 423, Acute Oral Toxicity-Acute Toxic Class Method’. 


Any other information on materials and methods incl. tables 
	Study Design 
	Group
	Step
	Dose
(mg/kg)
	Volume
(mL/kg)
	No. of animals (animal ID)

	
	
	
	
	Female

	G1
	Step 1
	2,000
	5
	3 (2101-2103)

	G2
	Step 2
	2,000
	5
	3 (2201-2203)





Results and discussions 
Effect levels 
	Sex 
	female 

	Endpoint 
	LD50 

	Effect level 
	> 2000 mg/kg bw 

	95% CL 
	  

	Remarks 
	  


Mortality 
	During the observation period, there was no case of death on step 1 and 2. 


Clinical signs 
	During the observation period, no abnormalities were observed in all animals on step 1 and 2. 


Body weight 
	Body weights were normally increased for all animals of step 1 and 2. 


Gross pathology 
	In result of the scheduled necropsy, there were no macroscopic findings in all animals of step 1 and 2. 


Overall remarks, attachments 
Overall remarks 
	


Applicant's summary and conclusion 
Interpretation of results 
	Toxicity Category V or unclassified 


Criteria used for interpretation of results 
	OECD GHS 


Conclusions 
	Tricalcium phosphate in relation to the acute oral administration was classified as ‘Category 5 or unclassified’ by the GHS (Globally Harmonized Classification System). 


Executive summary 
	The study was performed to evaluate the toxic effect and LD50 value of the test substance, tricalcium phosphate following oral administration to female rats. In the step 1 and 2 for 2,000 mg/kg bw were orally administered to 3 female rats per step. In all animals on step 1 and 2, there were no death and abnormal clinical signs. Body weights were normally increased for all animals of step 1 and 2. In the necropsy, there were no macroscopic findings in all animals of step 1 and 2. 
In conclusion, the test substance, tricalcium phosphate, in relation to the acute oral administration was classified as 'Category 5 or unclassified' by the GHS (Globally Harmonized Classification System). 



7.3 Irritation / corrosion 
Irritation / corrosion 
	UUID 
	  
	IUC5-029bb8b8-3368-4689-b152-b09f4f22b3aa 

	Dossier UUID 
	  
	0 

	Author 
	  
	nier2 / National Institute of Environmental Research / Incheon / Korea, Republic Of 

	Date 
	  
	2012-01-03 17:44:29 KST 

	Remarks 
	  
	  



	  
	  


Administrative Data 
	[IP] OECD: HPVC 


Short description of key information 
	Acute exposures to trisodium phosphate may cause irritation of the respiratory system with subsequent coughing and pain (HSDB). Also, it causes skin burns, pain and blisters to skin, redness, pain and severe deep burns to eyes and burning sensation, cough, shortness of breath and sore throat to inhalation tract (IPCS CEC). Therefore, it can be anticipated that tricalcium phosphate may also have skin and eye irritant properties. 



7.5 Repeated dose toxicity 
7.5.1 Repeated dose toxicity: oral 
Repeated dose toxicity: oral.001 
	UUID 
	  
	IUC5-47e3d813-67da-4a99-8dd7-d323040be4f5 

	Dossier UUID 
	  
	0 

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

	Date 
	  
	2011-04-11 15:36:42 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 
	Aug. 1, 2007 - Sep. 17, 2008 

	Reliablility 
	1 (reliable without restriction) 

	Rationale for reliability 
	1a-GLP guideline study (OECD, EC, EPA, FDA, etc) 


Data source 
Reference 
	Reference type 
	study report 

	Author 
	National Institute of Environmental Research (NIER) 
	Year 
	2007 

	Title 
	Combined repeated oral dose toxicity study of Tricalcium phosphate (CAS No.: 7758-87-4) with the reproduction/developmental toxicity screening test in rats 

	Bibliographic source 
	  

	Testing laboratory 
	Korean Institute of Toxicology 
	Report no. 
	G07148 

	Owner company 
	NIER 

	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.001 


Materials and methods 
Test type 
	combined repeated dose and reproduction / developmental screening 


Limit test 
	no 


Test guideline 
	Qualifier 
	according to 

	Guideline 
	OECD Guideline 422 (Combined Repeated Dose Toxicity Study with the Reproduction / Developmental Toxicity Screening Test) 

	Deviations 
	yes - please see overall remark. 


GLP compliance 
	yes (incl. certificate) 


Test materials 
Test material equivalent to submission substance identity 
	yes 


Test material identity 
	Identifier 
	CAS number 

	Identity 
	7758-87-4 



	Identifier 
	IUPAC name 

	Identity 
	Tricalcium diphosphate 



	Identifier 
	EC number 

	Identity 
	231-840-8 



	Identifier 
	EC name 

	Identity 
	tricalcium bis(orthophosphate) 


Details on test material 
	1) Name: Tricalcium phosphate (CAS No.: 7758-87-4) 
2) Lot No.: 1338057 
3) Purity: 96.9 % 
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. Ltd. 143-1, Sangdaewon-dong, Jungwon-ku, Sungnam, Gyunggi-do, 462-120 Korea 



3) Justification for animal selection: The strain is mainly used in reproductive toxicity tests because they have high fecundity and short gestation period, and reproductive physiology is well-known. Additionally, since abundant basic test data on this strain have been accumulated, it is possible to use them for interpretation and evaluation of the test results. 



4) Age and body weight range of animals used 
- Male 
No. of animals used: 50 
Age at the first day of treatment: 8 weeks 
Body weight range at the first day of treatment: 270.3∼299.6 g 
- Female 
No. of animals used: 50 
Age at the first day of treatment: 8 weeks 
Body weight range at the first day of treatment: 185.2∼210.8 g 



5) Quarantine and acclimatization 
All animals were visually examined on acquisition. Only the animals remained in good physical condition during the 5-day acclimatization in the animal room were selected for the test. 



[Environmental conditions] 


1) Environmental conditions 
The animal rooms were maintained at a temperature of 23+/-3ºC, relative humidity of 50±10%, air ventilation of 10 to 20 times/hour and light intensity of 150 to 300 Lux with 12 hour light/dark cycle was used. All personnel in the animal facility wore 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. 
This study was reviewed and assessed by the Institutional Animal Care and Use Committee (IACUC) of KIT (Certification acquisition of Association for Assessment and Accreditation of Laboratory Animal Care (AAALAC) International in 1998). All animals used in this study were cared for in accordance with the principles outlined in the ‘Guide for the Care and Use of Laboratory Animals,’ a NIH publication. 



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 
Equal or less than 3 animals per cage for the quarantine and acclimatization periods, two animals per cage during the pre-mating period, one male and one female during mating period, one male per cage during the post-mating period, and one or two animals per cage for the recovery groups, were maintained in a stainless steel wire cage (280Wx500Lx200H mm). Females were housed individually in polycarbonate cages (240Wx390Lx175H mm) during the gestation period, and dams and their pups were housed together in polycarbonate cages during the lactation period. Cage cards, showing the study number, the animal number, dosage and etc., were attached on the cages. 



4) Diet, water and bedding material 

(A) Feeding of diet and identification of contaminants 
Pelleted feed for experimental animals was purchased from PMI Nutritional International, Inc. (Lot No.: APR 17 073, MAY 14 073, 505 North 4th Street Richmond, In 47374, USA), irradiated with gamma-ray and given ad libitum. No considerable factor, which might affect the study, was found either from the microbe identification test carried out in the quarantine laboratory of the testing institute (KIT) or from the contaminant identification tests carried out by the feed supplier. 

(B) Supply of water and identification of contaminants 
Tab water was given to rat ad libitum, following the UV-irradiation and filtration. The water was analyzed at the Daejeon Regional Institute of Health and Environment (21-1, Gusung-dong, Yuseong-gu, Daejeon, Korea). No significant factors that might affect experimental results were found. 

(C) Animal bedding material 
Aspen animal bedding material (Hanbit Lab System, Korea) was sterilized for 30 minutes at 121 ºC and then provided to each carbonate cage for the pregnant animals. No considerable factor, which might affect the study, was found from the contaminant identification tests carried out by the bedding supplier. 



Administration / exposure 
Route of administration 
	oral: gavage 


Vehicle 
	other: 1 % methylcellulose solution 


Details on oral exposure 
	[Administration of the test item]


1) Preparation and frequency of test item and vehicle solutions 
The vehicle solution was prepared to be 1 % (w/w) solution by dissolving methylcellulose in the distilled water for injection (Lot No.: AAW7AG, AAW7AL, AAW7AM, Choongwae Pharmaceutical). The test item of the highest dose group was suspended in the 1 % methylcellulose solution, and the low dose group's test item was prepared by dilution of that of the highest dose group. Test item solutions were prepared equal or more than twice per week in agreement with the sponsor. 



2) Homogeneity, stability and concentration verification of the prepared test item 
Analysis for the formulated test item was not conducted in this study. Therefore, items related to formulations were conducted under Non-GLP. 



3) Justification for choice of administration route 
Oral administration is the exposure route for humans. 

4) Determination of application volume 
The daily application volume (10 ml/kg) was calculated with Path/Tox System according to the basis of recently measured body weight. 



Analytical verification of doses or concentrations 
	no 


Duration of treatment / exposure 
	Dosing of both sexes was begun at 2 weeks prior to mating. Dosing was continued in both sexes during the mating period. Males were dosed after the mating period at least until the minimum total dosing period of 4 weeks had been completed. Daily dosing of the parental females was continued throughout pregnancy and to day 4 post-partum. In recovery groups, daily dosing for males was continued to the necropsy day of males selected to examine hematology and serum biochemistry in main groups, and for females to a day before the necropsy day of dams selected to observe hematology and serum biochemistry in main groups. After completion of the treatment period, recovery animals were maintained undosed for 21 days for males and 22 days for females. 



Frequency of treatment 
	once a day 



Doses/concentrations 
	0, 250, 500 and 1,000 mg/kg bw/day 

	Basis 
	actual ingested 


No. of animals per sex per dose 
	10 for main group (0, 250, 500 and 1,000 mg/kg bw/day) 
6 for recovery group (0 and 1,000 mg/kg bw/day) 



Control animals 
	yes, concurrent vehicle 


Examinations 
Observations and examinations performed and frequency 
	1) Clinical observation 

Clinical signs were checked once a day during the non-treatment period and before and after dosing the animals during the treatment period. Clinical signs including mortality, moribundity, general appearance, abortion, premature delivery, difficult or prolonged parturition, and behaviour changes, were observed and detailed clinical observation was conducted at group assignment and the days measuring body weights. At detailed observation, changes in skin, fur, eyes, mucous membranes, occurrence of secretions and excretions and autonomic activity (e.g. lacrimation, piloerection, pupil size, and unusual respiratory pattern). In addition, changes in gait, posture and response to handling as well as the presence of clonic or tonic movements, stereotypies (e.g. excessive grooming, repetitive circling), difficult or prolonged parturition or bizarre behaviour (e.g. self-mutilation, walking backwards) were recorded. Clinical signs for each animal were recorded with date, time of finding and duration using Path/Tox system, and degree of clinical sign was also recorded, if necessary. 



2) Body weight 
Individual body weights of both sexes were measured once a week during the premating, mating and recovery periods. 



3) Food consumption 
Food consumption was recorded by measuring full feeder weight on day of body weight measurement and empty feeder weight on the next day. On fasting day before necropsy, a diet was supplied on the day before fasting and food consumption was recorded on the following day. 



4) Animal selection 
Functional observations, urinalysis for males, hematology, serum biochemistry and organ weights (all animals for reproductive organs except a non-pregnancy) and histopathology were examined in five animals selected from each main group of each sex. Selection criteria were follows; 

A) Males : Animals were selected in the order of sacrificed day and animal number. 

B) Females : Animals were selected in the order of sacrificed day and animal number among finally sacrificed animals after September 17, 2007 

5) Function observations 
Neurobehavioral evaluation for five selected males of each group was conducted on a day before the final treatment and for five selected females was done after separating their pups on day 4 of lactation. According to SOP/ANI/059 ‘Functional Observation Battery (FOB)’ following parameters were examined; behavioral observations in cage, out of cage and open field, papillary constriction, approach response, startle response, tail pinch response, touch response, Infra Mot test, and grip strength. FOB tests for recovery groups were not conducted, since no treatment-related changes in FOB tests were observed in main groups. 



6) Urinalysis 
Volume (Vol), specific gravity (SG), pH, protein (PRO), ketone body (KET), occult blood (OB), glucose (GLU), bilirubin (BIL), nitrite (NIT), urobilinogen (URO), color (COL), clarity (CLA) and sediment [cast, epithelial cell (EPI), erythorocyte (RBC), leucocyte (WBC)] were analyzed by using automatic tester (CliniTek-500, Bayer) and urine stick (Multistix, Bayer) with collected urine for approximately 17 hours of selected five males per group and all males of recovery group at the last week of treatment. The sediment test was carried out with a microscopy, and urine volume was measured by reading a scale on a collection tube with naked eyes. 



7) Hematology 
Five selected animals per group were fasted overnight for scheduled collections. Blood samples were taken by venipuncture at the post vena cava under isoflurane anesthesia, and then were collected into CBC bottles containing EDTA-2K. Samples for coagulation were collected at necropsy into tubes containing 3.2 % sodium citrate. All items except PT and APTT are presented in the following table and were measured by a hematological autoanalyzer (ADVIA120 Hematology system, Bayer, USA), and PT and APTT was carried out with blood samples treated with 3.2% sodium citrate using a blood clotting analyzer (ACL 300 plus, Instrumentation Laboratory, Italy). 
[White blood cell count (WBC), Red blood cell count (RBC), Hemoglobin concentration (HGB), Hematocrit (HCT), Mean corpuscular volume (MCV), Mean corpuscular hemoglobin (MCH), Mean corpuscular, hemoglobin concentration (MCHC), Platelet (PLT), Differential leucocyte count neutrophils: NEU%, ymphocytes: LYM%, monocytes: MON%, eosinophils: EOS%, basophils: BAS%, large unstained cells: LUC%), Reticulocyte (RET%), Prothrombin time (PT), Activated partial thromboplastin time (APTT)] 



8) Serum biochemistry
Blood samples collected on tubes without anticoagulant were kept at room temperature and were centrifuged at 3,000 rpm for 10 minutes on the days of necropsy for all selected animals used in hematology examination. Items are shown in the following table and were measured from obtained serum using an autoanalyzer (Toshiba 200FR NEO, Toshiba Co., Japan). 

[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), Creatine kinase (CK), Triglyceride (TG), Total bilirubin (TBIL), Phospholipid (PL), Gamma Glutamyl transferase (GGT), Calcium (Ca), Inorganic phosphorus (IP), Chloride (Cl), Sodium (Na), Potassium (K)] 



Sacrifice and pathology 
	A) Necropsy 

At scheduled termination, all live males and females were necropsied after repeated dosing for at least 28 or more days and at day 5 of lactation, respectively. In recovery groups, males and females were terminated after a 21-day recovery period from the next day of the first necropsy of selected males and a 22-day recovery period from first necropsy day of selected dams for examination of hematology and serum biochemistry, respectively. Non-pregnant female (animal No. 86) was sacrificed at day 26 after mating confirmation. Animals without blood collection were anesthetized with CO2 gas overdose following overnight fasting, and then terminated by exsanguinating the abdominal aorta. For all animals, gross necropsy consisted of a complete external and internal examination and identification of all abnormal findings. Organs with gross lesions were preserved at a proper fixative. 



B) Organ weights 

Absolute organ weights were measured and their relative organ weights (organ-to-body weight ratios) were calculated from the terminal body weight for the following organs of selected five animals and recovery animals when they were necropsied. However, * marked organs were weighed in all animals except the non-pregnant. 
[Brain, pituitary gland, adrenal gland, liver, spleen, kidneys, heart, thymus, lungs, salivary gland, thyroid, testes*, epididymis*, seminal vesicle*, prostate*, uterus*, ovary*] 



C) Histopathological examination 

On completion of the gross pathology examination, the following * marked organs of all animals except the non-pregnancy were retained. The other organs and tissue were also retained for only selected five animals per groups. 
[abnormal lesion, skin (included mammary gland in females), seminal vesicle*, prostate*, urinary bladder, testes*, epididymides*, ovaries, uterus(cervix) *, vagina*, spleen, pancreas, mesenteric lymph node, stomach, duodenum, jejunum, ileum, cecum, colon, rectum, kidneys, adrenal glands, liver, salivary gland, mandibular lymph node, thyroid (included parathyroid), aorta, thymus, heart, lungs (bronchea), tongue, trachea, esophagus, sciatic nerve, skeletal muscle, sternum, femur, eye with optic nerve, haderian gland, brain, pituitary gland, spinal cord (thoracic)] 

Full examination for the retained organs was conducted. Neutral buffered 10% formalin was used for fixation and preservation, except testis, epididymides and eyeballs. Bouin’s fixative was used for testis and epididymides and Davidson’s solution for eyeball. Organs listed above were embedded in paraffin, sectioned, stained with hematoxylin and eosin (H&E), and examined microscopically. 

Histopathological examination was performed on above list of tissues except kidneys from animals in the vehicle control and 1,000 mg/kg bw/day groups. Additional examination was conducted in kidneys of all groups including recovery groups, since treatment-related findings were observed. 



Statistics 
	Multiple comparison tests were conducted to analyze data statistically. The data were analyzed for homogeneity of variance using Bartlett's test. Homogeneous data were analyzed using the Analysis of Variance and the significance of inter-group differences were analyzed using Dunnett's t test. Heterogeneous data were analyzed using Kruskal-Wallis test and the significance of inter-group differences between the control and treated groups was assessed using Dunn's Rank Sum test. The data of recovery groups were analyzed for homogeneity of variance using F test. If F test showed no statistical significance, the data were analyzed by Student’s t test. If F test showed statistical significance, the data were subjected to Welch’s t test. Data such as gross findings presented as frequencies were analyzed by χ2-test followed by the Fisher's exact test where necessary. Statistical analyses were performed by comparing the different dose groups with the vehicle control group using Path/Tox System. Results of comparisons are indicated only when significance at p<0.05 or p<0.01 was attained. 



Any other information on materials and methods incl. tables 
	Group assignment 
1) Dose rationale 
In a combined repeated dose and reproductive/developmental pilot toxicity study of tricalcium phosphate, in which animals were treated at 0, 1,000 and 2,000 mg/kg bw/day, an increase in spleen weight of females and no treatment-related change was observed in other parameters examined. Therefore, 1,000 mg/kg bw/day which is the limit dose was selected for the high dose and two lower doses were determined to be 500 and 250 mg/kg bw/day. A vehicle control group was be also added. 
2) Experimental groups, dosing volume, dosage 


	Group
	Sex
	No. of animals
	Animal ID
	Dosing Volume
(mL/kg)
	Dose
(mg/kg bw/day)

	
	
	
	Main
	Recovery
	
	

	Vehicle control
	Male
	16
	1-10
	11-15
	10
	0

	
	Female
	16
	51-60
	61-65
	
	

	T1
	Male
	10
	16-25
	-
	10
	250

	
	Female
	10
	66-75
	-
	
	

	T2
	Male
	10
	26-35
	-
	10
	500

	
	Female
	10
	76-85
	-
	
	

	T3
	Male
	16
	36-45
	46-50
	10
	1,000

	
	Female
	16
	86-95
	96-100
	
	


3) Grouping and animal identification 
The group separation of animals was carried out as follows: first, the animals in good health during acclimatization period were weighed and then, were grouped randomly using the algorithm of Path/Tox System (version 4.2.2, Xybion Medical Systems Corporation, USA). Fifty males and females were used in this study. Each animal was identified by tail marking with a blue oil-ink marker during the acclimation period, and by tail tattooing and tail marking with a black oil-ink marker during the treatment period. For identification of each cage and animal, cage cards, showing study number, animal number, dosage and etc., were attached on the front of cages. 


Results and discussions 
Effect levels 
	Endpoint 
	NOAEL 

	Effect level 
	> 1000 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 


Haematology 
	no effects 


Clinical chemistry 
	no effects 


Urinalysis 
	no effects 


Neurobehaviour 
	yes 


Organ weights 
	no effects 


Gross pathology 
	yes 


Histopathology: non-neoplastic 
	yes 


Details on results 
	1. Clinical signs 

In males, during the premating and mating periods, scratched wound was observed in 1 male of the 250 mg/kg bw/day group, and loss of fur was observed in 1 male of the 1,000 mg/kg bw/day group during the recovery period. 
In females, loss of fur was observed in 1 female of the 1,000 mg/kg bw/day during the premating, gestation and lactation period, in 2 and 1 female of the 500 mg/kg bw/day group during the gestation and lactation periods, respectively, and 1 female of the 1,000 mg/kg bw/day group during the recovery period. 



2. Body weight changes 

In males, no statistically significant change in body weight was observed in any of the treatment groups during the premating and mating periods. 
In females, no statistically significant change was observed between the vehicle control and treatment groups during the premating, mating, gestation and lactation periods. 
In body weights of recovery groups, no statistically significant change was observed between groups. 



3. Food consumption 

In males, a statistically significant decrease in food consumption was observed on day 9 of premating in the 250 mg/kg bw/day group, compared to the vehicle control group. 
In females, no statistically significant change was observed between the vehicle control and treatment groups during the premating, mating, gestation and lactation periods. 
In recovery group, a statistically significant increase in food consumption was observed in the 1,000 mg/kg bw/day group on day 12 of recovery. 



4. Functional observation battery 

In neurobehavioral tests, a statistically significant decrease in grip strength of hind limbs was observed in females of the 500 and 1,000 mg/kg bw/day groups, an increase in easy of removal from cage was observed in females of the 250 mg/kg bw/day group, and a decrease in excretion of urine in an open field was observed in females of all treatment groups. 



5. Urinalysis 

In urinalysis of males, there were no treatment-related changes in urinalysis in any groups of males. 



6. Hematology 

No statistically significant changes were observed in any of the treatment groups of both sexes. 
In recovery group, red blood cell (RBC) count was statistically significantly increased in males of the 1,000 mg/kg bw/day group, and reticulocyte % was decreased. A statistically significant increase in hematocrit was observed in females of the 1,000 mg/kg bw/day group. 



7. Serum biochemistry 

No statistically significant change was observed in any of the treatment group of both sexes. 
In recovery group, a statistically significant increase in phospholipids was observed in males of 1,000 mg/kg bw/day group. 



8. Gross findings 

Small testis and epdidymis were observed in 1 male of the 1,000 mg/kg bw/day group. Spot in stomach was observed in 1 female of the 500 mg/kg bw/day group. 
In recovery group, abnormal shape of spleen was observed in 1 male of the vehicle control group, and no abnormal finding was observed in females. 



9. Organ weights 

In males, a statistically significant increase in absolute w eights of brain was observed in males of the 250 and 500 mg/kg bw/day groups, and no treatment-related change was observed in females. 
In recovery groups, a statistically significant increase in absolute weight of lung and relative weight of liver and a decrease in relative weight of salivary gland were observed in males of the 1,000 mg/kg bw/day group. A statistically significant increase in absolute weight of salivary gland and a decrease in absolute and relative weights of uterus were observed in females of the 1,000 mg/kg bw/day group. 



10. Histopathological examination 

In histopathological examination of main animals, minimal to slight tubular degeneration/regeneration (2 minimal at vehicle control group, 1 minimal and 1 slight at 250 mg/kg bw/day, 1 minimal and 1 slight at 500 mg/kg bw/day and 2 minimal and 3 slight at 1,000 mg/kg bw/day) in the kidneys was seen in males. 
In females, minimal to slight mineralisation (4 minimal at vehicle control group, 5 minimal at 250 mg/kg bw/day, 2 minimal and 2 slight at 500 mg/kg bw/day and 2 minimal and 2 slight at 1,000 mg/kg bw/day) was seen in the kidneys. 
In recovery animals, minimal tubular generation/regeneration was seen in one male at vehicle control and 4 males at 1,000 mg/kg bw/day. In females, minimal mineralization was seen in 2 vehicle control rats and 1 minimal and 2 slight mineralisation was seen in females at 1,000 mg/kg bw/day. 
In other microscopic findings, there were inflammatory cell foci, casts and cyst in the kidneys, inflammatory cell foci, focal necrosis and bile duct hyperplasia in the liver, hemopoiesis in the spleen, cardiomyopathy and mineralization in the heart, lymphoid hyperplasia and pneumonitis in the lung, pigment in the harderian gland, inflammatory cell foci and lymphoid hyperplasia in the thyroid gland, pseudocyst and pituicyte vacuolation in the pituitary gland, inflammatory cell foci in the seminal vesicle, fat infiltration, lobular atrophy and acinar cell atrophy in the pancreas, lymphoid hyperplasia in the colon and rectum. But, these findings were not considered to be test item-related as the degree of these changes was minimal and also seen in vehicle control and showed no dose-dependency. 



Remarks on results including tables and figures 
	[Discussion] 
Loss of fur and scratch wound observed in the treatment groups was considered to be spontaneous, since the incidence was low. No treatment-related changes were observed in body weight, food consumption, urinalysis, and hematological and serum biochemical examinations. At neurobehavioral tests, a decrease in grip strength of hind limb and excretion of urine in an open, and an increase in ease of removal from cage observed in females of the treatment groups were considered to be spontaneous, since there was sex difference and no changes were observed in other parameters. At food consumption, hematology and serum biochemistry changes observed in both sexes of the 1,000 mg/kg bw/day recovery group were not considered to be treatment-related, since no treatment-related changes were observed in main groups. 
At necropsy, small testis and epididymis observed in males of the 1,000 mg/kg bw/day group and spot in stomach observed in females of the 500 mg/kg bw/day group were considered to be spontaneous, since the incidence was low. No treatment-related change was observed in organ weights. Changes observed in lung, liver and salivary gland of males and in salivary gland and uterus of females in recovery group were considered to be incident, since these were not observed in main groups. 
At histopathological examination, tubular degeneration/regeneration in kidney observed in males of the 1,000 mg/kg bw/day group was considered to be treatment-related, since the incidence and severity were increased, and the incidence was decreased in recovery group. In addition, mineralization in kidney observed in females of the 1,000 mg/kg bw/day group was considered to be treatment-related, since the incidence and severity were increased, it was thought to be calcium deposits as there was morphology of psammoma body, and in recovery group the incidence was decreased. However, abnormal findings observed in kidney were not considered to be toxicological significant, since the severity was within the normal ranges and treatment related 
changes indicating kidney dysfunction were not observed in parameters examined in urinalysis, hematology and serum biochemistry. 
Table 1. Summary of tubular degeneration/regeneration in the kidney 
	Sex
	Male

	Dose (mg/kg)
	V.C
(0)
	T1
(250)
	T2
(500)
	T3
(1,000)
	Recovery

	
	
	
	
	
	V.C
	T3

	Number examined
	5
	5
	5
	5
	5
	5

	Tubular degeneration/regeneration

	Minimal
	2
	1
	1
	2
	1
	4

	Slight
	0
	1
	1
	3
	0
	0


V.C: vehicle control, T1: treatment group 1, T2: treatment group 2, T3: treatment group 3 
Table 2. Summary of mineralization in the kidney 
	Sex
	Female

	Dose (mg/kg)
	V.C
(0)
	T1
(250)
	T2
(500)
	T3
(1,000)
	Recovery

	
	
	
	
	
	V.C
	T3

	Number examined
	5
	5
	5
	5
	5
	5

	Mineralization

	Minimal
	4
	5
	2
	2
	2
	2

	Slight
	0
	0
	2
	2
	0
	1


V.C: vehicle control, T1: treatment group 1, T2: treatment group 2, T3: treatment group 3 


Overall remarks, attachments 
Overall remarks 
	Protocol deviations 
1) At animal identification, study number, animal number, dosage and etc. will be written on a cage card during study period. However, cage cards on which dosage was not noted were used during the mating period. 
2) At urinalysis, urine will collected for approximately 17 hours. However, urine collection time for males exceeded by approximately 15-30 min. 
3) At necropsy, all live animals will be sacrificed after overnight fast. However, males (5 animals per group) who were not selected for urinalysis were terminated without fast. 
4) At clinical observation, detailed clinical observation will be conducted after measuring body weights. However, clinical observation for animals (animal No.: 59, 84, 52, 78, 79, 83, 68, 56, 71, 87, 94) delivered at afternoon were done after the end of parturition. 
5) At animal selection, functional observations, hematology, serum biochemistry, organ weights of animals selected in the order of sacrificed day and animal number among females terminated after September 18, 2007 will be examined. However, coagulation analysis of animal No. 52 was not conducted because of blood clot. Therefore, animal No. 51 was selected, and organ weights, hematology, serum biochemistry, and histopathology were examined. In data from animal No. 52, functional observation was included in the final report, and data related to organ weights except ovary and uterus, and hematology and serum biochemistry were excluded from the final report. 
6) At administration period and frequency, in recovery groups, daily dosing will be continued to the necropsy day of males selected to examine hematology and serum biochemistry in main groups, and recovery period will be 22 days. However, male recovery animals were treated on necropsy day of selected males of main groups, and recovery period for them is 21 days. 
7) At urinalysis, leukocyte will be examined at sediment test. However, leukocyte was also observed at urinalysis with urine stick. 
8) At food consumption, food consumption on will be recorded by measuring full feeder weight on day of body weight measurement and empty feeder weight on the next day. However, full feeder weights of some animals (animal No.: 61, 62, 96-100) of recovery group were measured on day 36 of treatment (weight measurement body) and empty feeder weights were measured on the next day. In addition, full feeder weights of all recovery groups were measured on day 37 of treatment and empty feeder weighed on the next day. Food consumption measured on day 37 of treatment was replaced by that on day 38 of treatment in the final report. 
9) Above protocol deviations have not effects on the results of study. 


Applicant's summary and conclusion 
Conclusions 
	Based on these results, it was concluded that the oral administration of tricalcium phosphate to rats resulted in no toxicologically significant changes in all items examined. Therefore, NOAEL of the tricalcium phosphate was considered to be above 1000 mg/kg bw/day for general toxicity in both sexes. 


Executive summary 
	Tricalcium phosphate was given orally at dose levels of 0, 250, 500 and 1,000 mg/kg bw/day to Sprague-Dawley male rats from 2 weeks before mating to the end of the mating period, for at least 28 or more days, and to females from 2 weeks before mating to day 4 of lactation including the mating and gestation periods. Ten males and 10 females were assigned to each group. Repeated dose toxicity by oral administration of the test item in rats was assessed. The results obtained in this study were as follows. 
There were no treatment-related changes in clinical signs, body weight, food consumption, urinalysis, hematology, serum biochemistry, necropsy finding and organ weights. At histopathological examination, tubular degeneration/regeneration in kidney was observed in males at 1000 mg/kg bw/day, and mineralisation in kidney was observed in females at 1000 mg/kg bw/day. However, these findings were not considered to be toxicological significant, since the severity was within the normal ranges and no treatment-related changes were observed in urinalysis and serum biochemistry due to kidney dysfunction. 
Based on these results, it was concluded that the oral administration of tricalcium phosphate 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: Reverse Mutation (NIER, 2009) 
	UUID 
	  
	IUC5-4854732e-0761-4eb8-9a92-8b0b9b1a1816 

	Dossier UUID 
	  
	0 

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

	Date 
	  
	2012-01-04 10:55:36 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 Test Guideline) 


Data source 
Reference 
	Reference type 
	study report 

	Author 
	National Institute of Environmental Research (NIER) 
	Year 
	2009 

	Title 
	Bacterial reverse mutation test of Tricalcium phosphate using microorganisms 

	Bibliographic source 
	  

	Testing laboratory 
	Medvill Co., Ltd. 
	Report no. 
	G01-09005 

	Owner company 
	National Institute of Environmental Research (NIER) 

	Company study no. 
	  
	Report date 
	  


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 (incl. certificate) 


Test materials 
Test material equivalent to submission substance identity 
	yes 


Test material identity 
	Identifier 
	CAS number 

	Identity 
	7758-87-4 



	Identifier 
	IUPAC name 

	Identity 
	Tricalcium diphosphate 


Details on test material 
	- Molecular formular: Ca3O8P2
- Supplier: Sigma-Aldrich, Inc.
- Lot No.: 1353361
- Purity: 96.8%
- Description: White powder
- Storage condition: Room temperature 


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

	Details on mammalian cell lines (if applicable) 
	  

	Additional strain characteristics 
	  

	Metabolic activation 
	with and without 

	Metabolic activation system 
	S9 mix 



	Species/strain 
	E. coli WP2 uvr A 

	Details on mammalian cell lines (if applicable) 
	  

	Additional strain characteristics 
	  

	Metabolic activation 
	with and without 

	Metabolic activation system 
	S9 mix 


Test concentrations 
	- Preliminary test: Negative control, Positive control, 1.2, 4.9, 19.5, 78.1, 312.5, 1,250 and 5,000 ug/plate

- Definitive test: Negative control, Positive control, 39.1, 78.1, 156.3, 312.5, 625 and 1,250 ug/plate 


Vehicle 
	- Chemical name: Glycerol formal

- CAS No.: 99569-11-6

- Lot No.: 095K2520

- Storage condition: Room temperature 


Controls 
	Negative controls 
	yes 

	Solvent / vehicle controls 
	yes Glycerol formal 

	True negative controls 
	no 

	Positive controls 
	yes 

	Positive control substance 
	2-nitrofluorene Treatment concentration: 1.0 ug/plate 

	Remarks 
	Salmonella typhimurium TA98 (-S9 mix) 



	Negative controls 
	yes 

	Solvent / vehicle controls 
	yes Glycerol formal 

	True negative controls 
	no 

	Positive controls 
	yes 

	Positive control substance 
	sodium azide Treatment concentration: 1.0 ug/plate 

	Remarks 
	Salmonella typhimurium TA100 and TA1535 (-S9 mix) 



	Negative controls 
	yes 

	Solvent / vehicle controls 
	yes Glycerol formal 

	True negative controls 
	no 

	Positive controls 
	yes 

	Positive control substance 
	9-aminoacridine Treatment concentration: 80.0 ug/plate 

	Remarks 
	Salmonella typhimurium TA1537 (-S9 mix) 



	Negative controls 
	yes 

	Solvent / vehicle controls 
	yes Glycerol formal 

	True negative controls 
	no 

	Positive controls 
	yes 

	Positive control substance 
	other: 2-(2-furyl)-3-(5-nitro-2-furyl)acrylamide Treatment concentration: 0.01 ug/plate 

	Remarks 
	Escherichia coli WP2uvrA (-S9 mix) 



	Negative controls 
	yes 

	Solvent / vehicle controls 
	yes 

	True negative controls 
	no 

	Positive controls 
	yes 

	Positive control substance 
	2-acetylaminofluorene 

	Remarks 
	Salmonella typhimurium TA98, TA100, TA1535, TA1537 and Escherichia coli WP2uvrA (+S9 mix) 


Details on test system and conditions 
	Agar medium

- Vogel-Bonner minimal glucose agar medium consisted of Vogel-Bonner medium E, 1.5% Difco Bacto-agar and 2% glucose. A 30 mL aliquot of the steriled medium was poured into the plastic petri-dishes. Top agar was prepared using 0.6% Difco Bacto-agar and 0.5% sodium chloride with 10 of 0.5 mM histidine mL and 0.5 mM biotin or 0.5 mM tryptophan solution added to each 100 mL of top agar in sterilized distilled water.

S9 mix.

- The S9 fraction, postmitochondrial supernatant (Lot No. 2330, Molecular Toxicology, Inc.) was purchased from MOLTOXTM. The following S9 mix using the S9 fraction was prepared immediately before use and the treated volume of S9 mix was 0.5 mL per plate (Table 1).



Test method

- Master plate was prepared from the frozen permanent.

- A colony was selected from the master plate and inoculated to 10 mL of 1.6% Oxoid Nutrient Broth (pH 7.0-7.5) for 12-14 hours by shaking at 200 rpm.

- The test substance (or vehicle, or positive controls) 0.1 mL, 0.1 mL of bacterial culture, and 0.5 mL of S9 mix (or sodium phosphate buffer, 0.2 M, pH 7.4) were added to a test tube and then, 2 mL of molten top agar containing trace histidine or tryptophan was added to each tube. The mixture was overlaid onto sterile plates of Vogel-Bonner Minimal glucose agar.

- After approximately 48 hr incubation at 37 °C frequency of revertant colonies was assessed.
- In order to assess the contamination of the test substance and S9 mix, 0.1 mL of the test substance at a maximal concentration (or 0.5 mL of S9 mix) and 2 mL of molten top agar were overlaid onto a sterile minimal glucose agar plate.

- Three plates were used at each dose levels.

- The plate was selected randomly in order to avoid a confounding effects.

- The project number, the name of bacteria strain, the treatment dose and absence or presence of S9 mix were recorded on the bottom of plate. 


Evaluation criteria 
	Data were presented using tables and figures as individual plate counts, the mean number of revertant colonies per plate and standard deviation. The following several criteria were used to determine a positive result.

- The case that under the without S9 mixture or with S9 mixture condition, the increase of reverse mutation colony of a strain in a dose-dependent manner, detection of repeated increase at doses more than one concentration, or having a significant linear relation. Biological relevance of the results was considered.

- An increase in revertant colonies over two times in bacterial strains TA98, TA100 and WP2uvrA, and over three times in strains TA1535 and TA1537 than those in negative control group. Besides the above cases, it was judged negative. Statistical significance analysis was not carried out. 


Any other information on materials and methods incl. tables 
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 
	  

	Genotoxicity 
	negative 

	Cytotoxicity 
	no 

	Vehicle controls valid 
	  

	Negative controls valid 
	  

	Positive controls valid 
	  


Additional information on results 
	In the main and the confirmation test, five bacterial strains, Salmonella typhimurium TA98, TA100, TA1535 and TA 1537 and Escherichia coli WP2uvrA were treated with the test substance with or without S9 mix using a plate incorporation method and 3 plates at each dose levels were used. As a result of the main mutation test, the test substance at any concentrations of 39.1 - 1,250 ug/Plate with or without S9 mix didn't induce the increase in the frequency of revertant colonies in a dose-dependent manner, which representing non-genotoxic. In the confirmation test, the test substance at same concentrations of the main mutation test with or without S9 mix didn't induce the increase in the frequency of revertant colonies does-related. 
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. 


Remarks on results including tables and figures 
	Table 1. Summary of revertant colony numbers obtained per plate without S9 mix 
	S9 mix
	Dose
(ug/plate)
	Number of revertant colonies/plate

	
	
	Base replacement type
	Frame shift type

	
	
	TA100
	TA1535
	WP2uvrA
	TA98
	TA1537

	-
	NC
	158 +/- 12
	17 +/- 2
	22 +/- 5
	17 +/- 2
	6 +/- 1

	
	39.1
	146 +/- 16
	14 +/- 5
	26 +/- 8
	18 +/- 6
	6 +/- 3

	
	78.1
	151 +/- 11
	13 +/- 3
	23 +/- 2
	19 +/- 3
	5 +/- 1

	
	156.3
	165 +/- 11
	14 +/- 5
	23 +/- 3
	24 +/- 6
	5 +/- 3

	
	312.5
	161 +/- 4
	12 +/- 3
	24 +/- 7
	23 +/- 5
	5 +/- 3

	
	625
	156 +/- 1
	15 +/- 4
	26 +/- 6
	21 +/- 2
	7 +/- 2

	
	1250#
	157 +/- 9
	18 +/- 3
	31 +/- 5
	16 +/- 2
	5 +/- 1

	
	PC
	524 +/- 51
	435 +/- 41
	132 +/- 29
	203 +/- 7
	514 +/- 85

	Data are presented as mean +/- SD (N=3)
NC: Negative Control (Glycerol formal, 100 ul/plate)
PC: Positive Control
#: Test substance precipitates remained on agar plate


Table 2. Summary of revertant colony numbers obtained per plate with S9 mix 
	S9 mix
	Dose
(ug/plate)
	Number of revertant colonies/plate

	
	
	Base replacement type
	Frame shift type

	
	
	TA100
	TA1535
	WP2uvrA
	TA98
	TA1537

	+
	NC
	188 +/- 7
	16 +/- 3
	26 +/- 3
	51 +/- 6
	10 +/- 1

	
	39.1
	168 +/- 14
	16 +/- 1
	27 +/- 8
	52 +/- 12
	12 +/- 3

	
	78.1
	172 +/- 8
	15 +/- 3
	28 +/- 2
	50 +/- 6
	8 +/- 3

	
	156.3
	179 +/- 7
	14 +/- 3
	27 +/- 5
	65 +/- 9
	9 +/- 2

	
	312.5
	183 +/- 9
	17 +/- 5
	25 +/- 6
	63 +/- 5
	8 +/- 2

	
	625
	179 +/- 6
	15 +/- 3
	29 +/- 5
	64 +/- 4
	8 +/- 2

	
	1250
	186 +/- 7
	20 +/- 6
	24 +/- 5
	56 +/- 8
	10 +/- 4

	
	PC
	943 +/- 30
	404 +/- 29
	642 +/- 31
	628 +/- 119
	281 +/- 39

	Data are presented as mean +/- SD (N=3)
NC: Negative Control (Glycerol formal, 100 ul/plate)
PC: Positive Control
#: Test substance precipitates remained on agar plate





Applicant's summary and conclusion 
Interpretation of results 
	negative with or without metabolic activation 


Conclusions 
	In conclusion, the test substance, tricalcium phosphate was consider to be non genotoxic under the present test conditions. 


Executive summary 
	This study was conducted to evaluate the mutagenic potential of the test substance, Tricalcium phosphate 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 TCCA-Good Laboratory Practice Standards and Test Guideline (NIER Public Notice No. 2008 -44. December 31, 2008) issued by Korea National Institute of Environmental Research. Dose range finding test was performed using the Salmonella typhimurium strains TA98, TA100 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 < 5000 ug/plate) for treatment to the bacterial system. According to the results, 1250 ug/plate of the test substance was determined to be the maximal concentrations in the absence and presence of S9 mix, in the main mutation test, and diluted to six doses (39.1, 78.1, 156.3, 312.5, 625, 1250 ug/plate) by a factor two. Regardless of S9 mix and tester strains, the precipitation of the test substance was observed on the agar plate treated at 1250 ug/plate. Bacterial reverse mutation test: In the main and the confirmation test, five bacterial strains, Salmonella typhimurium TA98, TA100, TA1535, TA1537 and Escherichia coli WP2uvrA were treated with the test substance with or without S9 mix using a plate incorporation 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 39.1 to 1250 ug/plate with or without S9 mix didn't induce the increase in the frequency of revertant colonies in a dose dependent manner, which representing non-genotoxic. In the confirmation test, the test substance at same concentrations of the main mutation test with or without S9 mix didn't induce the increase in the frequency of revertant colonies dose-related. 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. In conclusion the test substance, Tricalcium phosphate was considered to be non-genotoxic under the present test conditions. 



Genetic toxicity in vitro.002: Chromosome aberration (NIER, 2009) 
	UUID 
	  
	IUC5-e7d92683-1c85-4e64-8fc0-1ed0d5052f11 

	Dossier UUID 
	  
	0 

	Author 
	  
	nier3 / National Institute of Environmental Research / Incheon / Korea, Republic Of 

	Date 
	  
	2010-08-05 09:41:28 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 
	2005 

	Title 
	In vitro chromosome aberration test of tricalcium phosphate (CAS No.: 7758-87-4) using mammalian cultured cell 

	Bibliographic source 
	  

	Testing laboratory 
	Biotoxtech Co., Ltd. 
	Report no. 
	R05146 

	Owner company 
	National Institute of Environmental Research (NIER) 

	Company study no. 
	  
	Report date 
	  


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 (incl. certificate) 


Test materials 
Test material equivalent to submission substance identity 
	yes 


Test material identity 
	Identifier 
	CAS number 

	Identity 
	7758-87-4 



	Identifier 
	IUPAC name 

	Identity 
	Tricalcium diphosphate 


Details on test material 
	- Molecular formular: Ca3O8P2

- Supplier: Sigma-Aldrich, Inc.

- Lot No.: 1164776

- Purity: 96.6%

- Description: White powder

- Storage condition: Room temperature 


Method 
Species/strain 
	Species/strain 
	other: Chinese Hamster Lung (CHL/IU) 

	Details on mammalian cell lines (if applicable) 
	Chinese hamster lung (CHL/IU) cells were used, for they have higher detection sensitivity. They were received on Nov. 15, 2002 from the American Type Culture Collection (ATCC) (Lot No.: 2184656, USA) and subcultured. Then cell vials were kept in the liquid nitrogen (XC34/18, MVE, USA) tank.
Model chromosome number of Chinese hamster lung (CHL/IU) cells are 25, and cell cycle is 15 to 17 hours. Cells were cultured EMEM in the CO2 incubator (Mco-20AIC, SANYO, Japan), which was set up as 95% humidity, 37oC, 5% CO2. 0.25% trypsin-EDTA solution was added evenly on to the cultured cells to separate and a medium was added to make cell suspension. Then it was centrifuged to subculture in a culture flask with fresh medium. The cultured cells were checked regularly whether they are contaminated by mycoplasma. 

	Additional strain characteristics 
	  

	Metabolic activation 
	with and without 

	Metabolic activation system 
	S9 mix 



7.7 Carcinogenicity 
Carcinogenicity.001 
	UUID 
	  
	IUC5-c97996c3-095e-4566-b41c-5751666bb157 

	Dossier UUID 
	  
	0 

	Author 
	  
	nier3 / National Institute of Environmental Research / Incheon / Korea, Republic Of 

	Date 
	  
	2009-07-09 10:33:37 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 
	4 (not assignable) 

	Rationale for reliability 
	4c - Original reference not available 


Data source 
Reference 
	Reference type 
	secondary source 

	Author 
	BIBRA information service Ltd. 
	Year 
	1993 

	Title 
	Toxicity profile: Phosphoric acid and common inorganic phosphates 

	Bibliographic source 
	  

	Testing laboratory 
	  
	Report no. 
	  

	Owner company 
	  

	Company study no. 
	  
	Report date 
	  


Materials and methods 
Test materials 
Test material equivalent to submission substance identity 
	no 


Examinations 
Any other information on materials and methods incl. tables 
	No carcinogenic potential was demonstrated in limited feeding studies in rats treated with phosphoric acid or several of its salts, however, in rodents treated orally, several phosphates have been shown to promote the effects of known carcinogens. 



7.8 Toxicity to reproduction 
Toxicity to reproduction 
	UUID 
	  
	IUC5-377beb37-9f00-47d3-8be9-27912b873463 

	Dossier UUID 
	  
	0 

	Author 
	  
	nier2 / National Institute of Environmental Research / Incheon / Korea, Republic Of 

	Date 
	  
	2010-08-19 16:12:32 KST 

	Remarks 
	  
	  



	  
	  


Administrative Data 
	[IP] OECD: HPVC 


Effects on fertility 
Key parameter (optional) 
	Effect level for oral exposure 
	NOAEL 
	in mg/kg bw/day 
	1000.000 

	Effect level for dermal exposure 
	  
	in mg/kg bw/day 
	  

	Effect level for inhalation exposure 
	  
	in mg/m³ air 
	  


Developmental toxicity / teratogeniticy 
Key parameter (optional) 
	Effect level for oral exposure 
	NOAEL 
	in mg/kg bw/day 
	1000.000 

	Effect level for dermal exposure 
	  
	in mg/kg bw/day 
	  

	Effect level for inhalation exposure 
	  
	in mg/m³ air 
	  



7.8.1 Toxicity to reproduction 
Toxicity to reproduction.001 
	UUID 
	  
	IUC5-534c3d1f-bb0f-4401-8804-55aa96c43527 

	Dossier UUID 
	  
	0 

	Author 
	  
	nier2 / National Institute of Environmental Research / Incheon / Korea, Republic Of 

	Date 
	  
	2010-08-19 16:09:06 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 
	Aug. 1, 2007 - Sep. 17, 2008 

	Reliablility 
	1 (reliable without restriction) 

	Rationale for reliability 
	1a-GLP guideline study (OECD, EC, EPA, FDA, etc) 


Data source 
Reference 
	Reference type 
	study report 

	Author 
	National Institute of Environmental Research (NIER) 
	Year 
	2007 

	Title 
	Combined repeated oral dose toxicity study of Tricalcium phosphate (CAS No.: 7758-87-4) with the reproduction/developmental toxicity screening test in rats 

	Bibliographic source 
	  

	Testing laboratory 
	Korean Institute of Toxicology 
	Report no. 
	G07148 

	Owner company 
	NIER 

	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 
	7.5.1 Repeated dose toxicity: oral.001 



Materials and methods 
Test type 
	screening 


Limit test 
	no 


Test guideline 
	Qualifier 
	according to 

	Guideline 
	OECD Guideline 422 (Combined Repeated Dose Toxicity Study with the Reproduction / Developmental Toxicity Screening Test) 

	Deviations 
	yes - please see overall remark. 


GLP compliance 
	yes (incl. certificate) 


Test materials 
Test material equivalent to submission substance identity 
	yes 


Test material identity 
	Identifier 
	CAS number 

	Identity 
	7758-87-4 



	Identifier 
	IUPAC name 

	Identity 
	Tricalcium diphosphate 



	Identifier 
	EC number 

	Identity 
	231-840-8 



	Identifier 
	EC name 

	Identity 
	tricalcium bis(orthophosphate) 


Details on test material 
	[Test item] 


1) Name: Tricalcium phosphate (CAS No.: 7758-87-4) 

2) Lot No.: 1338057 

3) Purity: 96.9 % 

4) Appearance: White powder 

5) Supplier: Sigma-Aldrich Co. Ltd.




[Administration of the test item] 


1) Preparation and frequency of test item and vehicle solutions 
The vehicle solution was prepared to be 1 % (w/w) solution by dissolving methylcellulose in the distilled water for injection (Lot No.: AAW7AG, AAW7AL, AAW7AM, Choongwae Pharmaceutical). The test item of the highest dose group was suspended in the 1 % methylcellulose solution, and the low dose group's test item was prepared by dilution of that of the highest dose group. Test item solutions were prepared equal or more than twice per week in agreement with the sponsor. 


2) Homogeneity, stability and concentration verification of the prepared test item 
Analysis for the formulated test item was not conducted in this study. Therefore, items related to formulations were conducted under Non-GLP. 


3) Justification for choice of administration route 
Oral administration is the exposure route for humans. 


4) Administration period and frequency 
Dosing of both sexes was begun at 2 weeks prior to mating. Dosing was continued in both sexes during the mating period. Males were dosed after the mating period at least until the minimum total dosing period of 4 weeks had been completed. Daily dosing of the parental females was continued throughout pregnancy and to day 4 post-partum. In recovery groups, daily dosing for males was continued to the necropsy day of males selected to examine hematology and serum biochemistry in main groups, and for females to a day before the necropsy day of dams selected to observe hematology and serum biochemistry in main groups. After completion of the treatment period, recovery animals were maintained undosed for 21 days for males and 22 days for females. 


5) Determination of application volume 
The daily application volume (10 ml/kg) was calculated with Path/Tox System according to the basis of recently measured body weight. 



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. Ltd. 143-1, Sangdaewon-dong, Jungwon-ku, Sungnam, Gyunggi-do, 462-120 Korea 



3) Justification for animal selection 

The strain is mainly used in reproductive toxicity tests because they have high fecundity and short gestation period, and reproductive physiology is well-known. Additionally, since abundant basic test data on this strain have been accumulated, it is possible to use them for interpretation and evaluation of the test results. 



4) Age and body weight range of animals used 

[Male] 

- Age at receipt: 7 weeks 

- No. of animals at receipt: 55 

- Body weight range at receipt: 204.7∼234.3 g 

- No. of animals used: 50 

- Age at the first day of treatment: 8 weeks 

- Body weight range at the first day of treatment: 270.3∼299.6 g 


[Female] 

- Age at receipt: 7 weeks 

- No. of animals at receipt: 55 

- Body weight range at receipt: 155.9∼183.9 g 

- No. of animals used: 50 

- Age at the first day of treatment: 8 weeks 

- Body weight range at the first day of treatment: 185.2∼210.8 g 


5) Quarantine and acclimatization 

All animals were visually examined on acquisition. Only the animals remained in good physical condition during the 5-day acclimatization in the animal room were selected for the test. 




[Environmental conditions] 


1) Environmental conditions 

The animal rooms were maintained at a temperature of 23±3 ºC, relative humidity of 50±10%, air ventilation of 10 to 20 times/hour and light intensity of 150 to 300 Lux with 12 hour light/dark cycle was used. All personnel in the animal facility wore 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. 
This study was reviewed and assessed by the Institutional Animal Care and Use Committee (IACUC) of KIT (Certification acquisition of Association for Assessment and Accreditation of Laboratory Animal Care (AAALAC) International in 1998). All animals used in this study were cared for in accordance with the principles outlined in the ‘Guide for the Care and Use of Laboratory Animals,’ a NIH publication. 



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 

Equal or less than 3 animals per cage for the quarantine and acclimatization periods, two animals per cage during the pre-mating period, one male and one female during mating period, one male per cage during the post-mating period, and one or two animals per cage for the recovery groups, were maintained in a stainless steel wire cage (280Wx500Lx200H mm). Females were housed individually in polycarbonate cages (240Wx390Lx175H mm) during the gestation period, and dams and their pups were housed together in polycarbonate cages during the lactation period. Cage cards, showing the study number, the animal number, dosage and etc., were attached on the cages. 



4) Diet, water and bedding material 

(A) Feeding of diet and identification of contaminants 

Pelleted feed for experimental animals was purchased from PMI Nutritional International, Inc. (Lot No.: APR 17 073, MAY 14 073, 505 North 4th Street Richmond, In 47374, USA), irradiated with gamma-ray and given ad libitum. No considerable factor, which might affect the study, was found either from the microbe identification test carried out in the quarantine laboratory of the testing institute (KIT) or from the contaminant identification tests carried out by the feed supplier. 

(B) Supply of water and identification of contaminants 

Tab water was given to rat ad libitum, following the UV-irradiation and filtration. The water was analyzed at the Daejeon Regional Institute of Health and Environment (21-1, Gusung-dong, Yuseong-gu, Daejeon, Korea). No significant factors that might affect experimental results were found. 

(C) Animal bedding material 

Aspen animal bedding material (Hanbit Lab System, Korea) was sterilized for 30 minutes at 121ºCand then provided to each carbonate cage for the pregnant animals. No considerable factor, which might affect the study, was found from the contaminant identification tests carried out by the bedding supplier. 



Administration / exposure 
Route of administration 
	oral: gavage 


Vehicle 
	other: 1 % methylcellulose solution 


Details on exposure 
	1) Preparation and frequency of test item and vehicle solutions 

The vehicle solution was prepared to be 1 % (w/w) solution by dissolving methylcellulose in the distilled water for injection (Lot No.: AAW7AG, AAW7AL, AAW7AM, Choongwae Pharmaceutical). The test item of the highest dose group was suspended in the 1 % methylcellulose solution, and the low dose group's test item was prepared by dilution of that of the highest dose group. Test item solutions were prepared equal or more than twice per week in agreement with the sponsor. 



2) Homogeneity, stability and concentration verification of the prepared test item 

Analysis for the formulated test item was not conducted in this study. Therefore, items related to formulations were conducted under Non-GLP. 



3) Justification for choice of administration route 

Oral administration is the exposure route for humans. 



4) Determination of application volume 

The daily application volume (10 ml/kg) was calculated with Path/Tox System according to the basis of recently measured body weight. 



Details on mating procedure 
	Following 2-week treatments for both sexes, one male was paired with one female for 2 weeks. The first 24 hour-period following mating was designated as day 0 of pregnancy, if sperms or vaginal plugs were detected. Successful copulation was decided by identifying parturition or implantation sites in uterus at caesarean section. Female which did not deliver was sacrificed at 26 day following mating. Based on the results, following indices were calculated. 



Mating index = (No. of animals with successful copulation / No. of mated animals) × 100 

Fertility index = (No. of impregnating animals / No. of animals with successful copulation) × 100 

Pregnancy index = (No. of pregnant animals / No. of animals with successful copulation) × 100 



Analytical verification of doses or concentrations 
	no 


Duration of treatment / exposure 
	Dosing of both sexes was begun at 2 weeks prior to mating. Dosing was continued in both sexes during the mating period. Males were dosed after the mating period at least until the minimum total dosing period of 4 weeks had been completed. Daily dosing of the parental females was continued throughout pregnancy and to day 4 post-partum. In recovery groups, daily dosing for males was continued to the necropsy day of males selected to examine hematology and serum biochemistry in main groups, and for females to a day before the necropsy day of dams selected to observe hematology and serum biochemistry in main groups. After completion of the treatment period, recovery animals were maintained undosed for 21 days for males and 22 days for females. 


Frequency of treatment 
	once a day 



Details on study schedule 
	[Group assignment] 


1) Dose rationale 

In a combined repeated dose and reproductive/developmental pilot toxicity study of tricalcium phosphate, in which animals were treated at 0, 1,000 and 2,000 mg/kg bw/day, an increase in spleen weight of females and no treatment-related change was observed in other parameters examined. Therefore, 1,000 mg/kg bw/day which is the limit dose was selected for the high dose and two lower doses were determined to be 500 and 250 mg/kg bw/day. A vehicle control group was be also added. 



2) Experimental groups, dosing volume, dosage 
Please see below (Any other information on materials and methods incl. tables)



3) Grouping and animal identification 

The group separation of animals was carried out as follows: first, the animals in good health during acclimatization period were weighed and then, were grouped randomly using the algorithm of Path/Tox System (version 4.2.2, Xybion Medical Systems Corporation, USA). Fifty males and females were used in this study. Each animal was identified by tail marking with a blue oil-ink marker during the acclimation period, and by tail tattooing and tail marking with a black oil-ink marker during the treatment period. For identification of each cage and animal, cage cards, showing study number, animal number, dosage and etc., were attached on the front of cages. 



Doses / concentrations 
	0, 250, 500 and 1,000 mg/kg bw/day 

	Basis 
	actual ingested 


No. of animals per sex per dose 
	10 



Control animals 
	yes, concurrent vehicle 


Further details on study design 
	[Animal selection] 


Functional observations, urinalysis for males, hematology, serum biochemistry and organ weights (all animals for reproductive organs except a non-pregnancy) and histopathology were examined in five animals selected from each main group of each sex. Selection criteria were follows; 


A) Males: Animals were selected in the order of sacrificed day and animal number. 

B) Females: Animals were selected in the order of sacrificed day and animal number among finally sacrificed animals after September 17, 2007 



Examinations 
Parental animals: Observations and examinations 
	1) Clinical observation 

Clinical signs were checked once a day during the non-treatment period and before and after dosing the animals during the treatment period. Clinical signs including mortality, moribundity, general appearance, abortion, premature delivery, difficult or prolonged parturition, and behaviour changes, were observed and detailed clinical observation was conducted at group assignment and the days measuring body weights. At detailed observation, changes in skin, fur, eyes, mucous membranes, occurrence of secretions and excretions and autonomic activity (e.g. lacrimation, piloerection, pupil size, and unusual respiratory pattern). In addition, changes in gait, posture and response to handling as well as the presence of clonic or tonic movements, stereotypies (e.g. excessive grooming, repetitive circling), difficult or prolonged parturition or bizarre behaviour (e.g. self-mutilation, walking backwards) were recorded. Clinical signs for each animal were recorded with date, time of finding and duration using Path/Tox system, and degree of clinical sign was also recorded, if necessary. On mating start day, additional clinical observation was conducted once after pairing each male and female in a cage, and for only females on the day of mating confirmation clinical signs were checked once before placing in a polycarbonate cage, and once before and after treatment. On parturition day, clinical signs were checked once before and after treatment, and, additionally, clinical observation was conducted once or twice. 



2) Body weight 

Individual body weights of both sexes were measured once a week during the premating, mating and recovery periods. During the gestation and lactation periods, body weights were measured as follows; 

A) Pregnant animals: Days 0, 7, 14 and 20 of gestation 

B) Lactation animals: Days 0 and 4 post-partum 



3) Food consumption 

In the pre-mating period, pregnancy and lactation periods, food consumption was recorded by measuring full feeder weight on day of body weight measurement and empty feeder weight on the next day. It was not measured during the mating period. On mating start day, a diet was supplied on the day before mating start and food consumption was recorded on the following day. In addition, day 4 of lactation a diet was supplied on day 3 of lactation and food consumption was recorded on the following day. On fasting day before necropsy, a diet was supplied on the day before fasting and food consumption was recorded on the following day. 



4) Observation on gestation and parturition 

Abortion, premature delivery and dystocia or prolonged parturition were observed. 



5) Observation on parturition date 

Gestation length and delivery index were observed. 

6) Observation during the lactation period 
Nursing behaviours of dams was observed. 



Litter observations 
	Viability of pups 
Litter size 
Dead pups 
Sex ratio 
External anomalies of live pups 
Body weights of live pups on Day 0 and 4 of lactation 



Postmortem examinations (Parental animals) 
	A) Necropsy 

At scheduled termination, all live males and females were necropsied after repeated dosing for at least 28 or more days and at day 5 of lactation, respectively. In recovery groups, males and females were terminated after a 21-day recovery period from the next day of the first necropsy of selected males and a 22-day recovery period from first necropsy day of selected dams for examination of hematology and serum biochemistry, respectively. Non-pregnant female (animal No. 86) was sacrificed at day 26 after mating confirmation. Animals without blood collection were anesthetized with CO2 gas overdose following overnight fasting, and then terminated by exsanguinating the abdominal aorta. For all animals, gross necropsy consisted of a complete external and internal examination and identification of all abnormal findings. Organs with gross lesions were preserved at a proper fixative. The numbers of corpora lutea and implantation sites were counted at necropsy of females, and, based on the results, followings were calculated. 


a) Pre-implantation loss = (No. of corpora lutea 
– No. of implantation / No. of corpora lutea) × 100 

b) Post-implantation loss = (No. of implantation – No. of live fetuses) / No. of implantation) × 100 



B) Organ weights 

Absolute organ weights were measured and their relative organ weights (organ-to-body weight ratios) were calculated from the terminal body weight for the following organs of selected five animals and recovery animals when they were necropsied. However, * marked organs were weighed in all animals except the non-pregnant. 
[Brain, pituitary gland, adrenal gland, liver, spleen, kidneys, heart, thymus, lungs, salivary gland, thyroid, testes*, epididymis*, seminal vesicle*, prostate*, uterus*, ovary*] 



C) Histopathological examination 

On completion of the gross pathology examination, the following * marked organs of all animals except the non-pregnancy were retained. The other organs and tissue were also retained for only selected five animals per groups. 
[abnormal lesion, skin (included mammary gland in females), seminal vesicle*, prostate*, urinary bladder, testes*, epididymides*, ovaries, uterus(cervix) *, vagina*, spleen, pancreas, mesenteric lymph node, stomach, duodenum, jejunum, ileum, cecum, colon, rectum, kidneys, adrenal glands, liver, salivary gland, mandibular lymph node, thyroid (included parathyroid), aorta, thymus, heart, lungs (bronchea), tongue, trachea, esophagus, sciatic nerve, skeletal muscle, sternum, femur, eye with optic nerve, haderian gland, brain, pituitary gland, spinal cord (thoracic)] 

Full examination for the retained organs was conducted. Neutral buffered 10% formalin was used for fixation and preservation, except testis, epididymides and eyeballs. Bouin’s fixative was used for testis and epididymides and Davidson’s solution for eyeball. Organs listed above were embedded in paraffin, sectioned, stained with hematoxylin and eosin (H&E), and examined microscopically. 
Histopathological examination was performed on above list of tissues except kidneys from animals in the vehicle control and 1,000 mg/kg bw/day groups. Additional examination was conducted in kidneys of all groups including recovery groups, since treatment-related findings were observed. 



Postmortem examinations (Offspring) 
	All live pups were sacrificed while anesthetized with CO2 gas and all pups including dead offspring were necropsied with special attention to all vital organs. Organs with gross lesions were preserved at 10 % neutral buffered formalin solution. Individual identification for F1 pups was not conducted and pups of each litter were numbered in the order of necropsy. 



Statistics 
	Multiple comparison tests were conducted to analyze data statistically. The data were analyzed for homogeneity of variance using Bartlett's test. Homogeneous data were analyzed using the Analysis of Variance and the significance of inter-group differences were analyzed using Dunnett's t test. Heterogeneous data were analyzed using Kruskal-Wallis test and the significance of inter-group differences between the control and treated groups was assessed using Dunn's Rank Sum test. The data of recovery groups were analyzed for homogeneity of variance using F test. If F test showed no statistical significance, the data were analyzed by Student’s t test. If F test showed statistical significance, the data were subjected to Welch’s t test. Data such as gross findings presented as frequencies were analyzed by χ2-test followed by the Fisher's exact test where necessary. Statistical analyses were performed by comparing the different dose groups with the vehicle control group using Path/Tox System. Results of comparisons are indicated only when significance at p<0.05 or p<0.01 was attained. 



Reproductive indices 
	Delivery Index = No. of dams with live newborns/No. of pregnant dams 

Percentage of live pups to implantation = (No. of live newborns on delivery day/No. of implantations) x 100 

Percentage of dead pups to implantation = (No. of dead pups on delivery day/No. of implantations) x 100 



Offspring viability indices 
	Viability index on day 4 of lactation = (No. of live pups on day 4 of lactation / No. of live pups at birth) × 100 



Any other information on materials and methods incl. tables 
	[Group assignment] 
2) Experimental groups, dosing volume, dosage 
	Group
	Sex
	No. of animals
	Animal ID
	Dosing Volume
(mL/kg)
	Dose
(mg/kg bw/day)

	
	
	
	Main
	Recovery
	
	

	Vehicle control
	Male
	16
	1-10
	11-15
	10
	0

	
	Female
	16
	51-60
	61-65
	
	

	T1
	Male
	10
	16-25
	-
	10
	250

	
	Female
	10
	66-75
	-
	
	

	T2
	Male
	10
	26-35
	-
	10
	500

	
	Female
	10
	76-85
	-
	
	

	T3
	Male
	16
	36-45
	46-50
	10
	1,000

	
	Female
	16
	86-95
	96 -100
	
	





Results and discussions 
Effect levels 
	Endpoint 
	NOAEL 

	Generation 
	P 

	Sex 
	male/female 

	Effect level 
	> 1000 mg/kg bw/day (actual dose received) 

	Basis for effect level / Remarks 
	  



	Endpoint 
	NOAEL 

	Generation 
	F1 

	Sex 
	male/female 

	Effect level 
	> 1000 mg/kg bw/day (actual dose received) 

	Basis for effect level / Remarks 
	  


Observations: parental animals 
Clinical signs (parental animals) 
	no effects 


Body weight and food consumption (parental animals) 
	no effects 


Test substance intake (parental animals) 
	no effects 


Reproductive function: estrous cycle (parental animals) 
	no effects 


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) 
	[Effects on general findings of parent animals] 


1. Clinical signs 

In males, during the premating and mating periods, scratched wound was observed in 1 male of the 250 mg/kg bw/day group, and loss of fur was observed in 1 male of the 1,000 mg/kg bw/day group during the recovery period. 
In females, loss of fur was observed in 1 female of the 1,000 mg/kg bw/day during the premating, gestation and lactation period, in 2 and 1 female of the 500 mg/kg bw/day group during the gestation and lactation periods,respectively, and 1 female of the 1,000 mg/kg bw/day group during the recovery period. 



2. Body weight changes 

In males, no statistically significant change in body weight was observed in any of the treatment groups during the premating and mating periods.
In females, no statistically significant change was observed between the vehicle control and treatment groups during the premating, mating, gestation and lactation periods. 
In body weights of recovery groups, no statistically significant change was observed between groups. 



3. Food consumption 

In males, a statistically significant decrease in food consumption was observed on day 9 of premating in the 250 mg/kg bw/day group, compared to the vehicle control group. 
In females, no statistically significant change was observed between the vehicle control and treatment groups during the premating, mating, gestation and lactation periods. 
In recovery group, a statistically significant increase in food consumption was observed in the 1,000 mg/kg bw/day group on day 12 of recovery. 



4. Gross findings 

Small testis and epdidymis were observed in 1 male of the 1,000 mg/kg bw/day group. Spot in stomach was observed in 1 female of the 500 mg/kg bw/day group.
In recovery group, abnormal shape of spleen was observed in 1 male of the vehicle control group, and no abnormal finding was observed in females. 



5. Organ weights 

In males, a statistically significant increase in absolute w eights of brain was observed in males of the 250 and 500 mg/kg bw/day groups, and no treatment-related change was observed in females. 
In recovery groups, a statistically significant increase in absolute weight of lung and relative weight of liver and a decrease in relative weight of salivary gland were observed in males of the 1,000 mg/kg bw/day group. A statistically significant increase in absolute weight of salivary gland and a decrease in absolute and relative weights of uterus were observed in females of the 1,000 mg/kg bw/day group. 



6. Histopathological examination 

In histopathological examination of main animals, minimal to slight tubular degeneration/regeneration (2 minimal at vehicle control group, 1 minimal and 1 slight at 250 mg/kg bw/day, 1 minimal and 1 slight at 500 mg/kg bw/day and 2 minimal and 3 slight at 1,000 mg/kg bw/day) in the kidneys was seen in males. 
In females, minimal to slight mineralisation (4 minimal at vehicle control group, 5 minimal at 250 mg/kg bw/day, 2 minimal and 2 slight at 500 mg/kg bw/day and 2 minimal and 2 slight at 1,000 mg/kg bw/day) was seen in the kidneys. 
In recovery animals, minimal tubular generation/regeneration was seen in one male at vehicle control and 4 males at 1,000 mg/kg bw/day. In females, minimal mineralization was seen in 2 vehicle control rats and 1 minimal and 2 slight mineralisation was seen in females at 1,000 mg/kg bw/day. 
In other microscopic findings, there were inflammatory cell foci, casts and cyst in the kidneys, inflammatory cell foci, focal necrosis and bile duct hyperplasia in the liver, hemopoiesis in the spleen, cardiomyopathy and mineralization in the heart, lymphoid hyperplasia and pneumonitis in the lung, pigment in the harderian gland, inflammatory cell foci and lymphoid hyperplasia in the thyroid gland, pseudocyst and pituicyte vacuolation in the pituitary gland, inflammatory cell foci in the seminal vesicle, fat infiltration, lobular atrophy and acinar cell atrophy in the pancreas, lymphoid hyperplasia in the colon and rectum. But, these findings were not considered to be test item-related as the degree of these changes was minimal and also seen in vehicle control and showed no dose-dependency. 



[Effects on reproductive performance of parent animals] 


1. Time course of mating 

There were no statistically significant differences in the mean time taken to mate at any dose level tested. 



2. Fertility and mating data 
No treatment-related changes were observed in the copulation, fertility and pregnancy indices in any of the treatment groups. 



Observations: offspring 
Viability (offspring) 
	no effects 


Body weight (offspring) 
	no effects 


Gross pathology (offspring) 
	no effects 


Details on results (offspring) 
	[Effect on F1 offspring] 


1. Reproductive and littering findings 

No statistically significant differences were seen in the following parameters examined: gestation length, delivery index, the number of live and dead pups, the percentage of live and dead pups to implantations, pre-implantation loss, post-implantation loss, sex ratio, viability index, and body weights of pups on post-natal day 0 and day 4. At examination of external malformations, dwarfism was observed in 1 pup of the 250 mg/kg/day group. At necropsy of pups, no gross finding was observed in any of the treatment group. 



Remarks on results including tables and figures 
	[DISCUSSION] 
Loss of fur and scratch wound observed in the treatment groups was considered to be spontaneous, since the incidence was low. No treatment-related changes were observed in body weight. At food consumption, changes observed in both sexes of the 1,000 mg/kg bw/day recovery group were not considered to be treatment-related, since no treatment-related changes were observed in main groups. At necropsy, small testis and epididymis observed in males of the 1,000 mg/kg bw/day group and spot in stomach observed in females of the 500 mg/kg bw/day group were considered to be spontaneous, since the incidence was low. No treatment-related change was observed in organ weights. Changes observed in lung, liver and salivary gland of males and in salivary gland and uterus of females in recovery group were considered to be incident, since these were not observed in main groups. 
There were no treatment-related changes in precoital time, copulation index, fertility index and pregnancy index. In addition, no treatment-related changes were observed in gestation length, delivery index, the numbers of corpora lutea and implantations, the numbers of live and dead pups, the percentage of live and dead pups to implantations, pre-implantation loss, post-implantation loss, sex ratio, viability index, external anomalies of neonates, body weights of pups on post-natal day 0 and 4, and gross findings of pups, and dwarfism considered to be spontaneous was observed in 1 pup of the 250 mg/kg bw/day group, indicating that the test item may exihibit no adverse effects on reproduction and development in rats. 


Overall remarks, attachments 
Overall remarks 
	[Protocol deviations] 
1) At animal identification, study number, animal number, dosage and etc. will be written on a cage card during study period. However, cage cards on which dosage was not noted were used during the mating period. 
2) At necropsy, all live animals will be sacrificed after overnight fast. However, males (5 animals per group) who were not selected for urinalysis were terminated without fast. 
3) At clinical observation, detailed clinical observation will be conducted after measuring body weights. However, clinical observation for animals (animal No.: 59, 84, 52, 78, 79, 83, 68, 56, 71, 87, 94) delivered at afternoon were done after the end of parturition. 
4) At animal selection, functional observations, hematology, serum biochemistry, organ weights of animals selected in the order of sacrificed day and animal number among females terminated after September 18, 2007 will be examined. However, coagulation analysis of animal No. 52 was not conducted because of blood clot. Therefore, animal No. 51 was selected, and organ weights, hematology, serum biochemistry, and histopathology were examined. In data from animal No. 52, functional observation was included in the final report, and data related to organ weights except ovary and uterus, and hematology and serum biochemistry were excluded from the final report. 
5) At administration period and frequency, in recovery groups, daily dosing will be continued to the necropsy day of males selected to examine hematology and serum biochemistry in main groups, and recovery period will be 22 days. However, male recovery animals were treated on necropsy day of selected males of main groups, and recovery period for them is 21 days. 
6) Body weights of F1 pups (dam No.: 75) were excluded from the final report, since sex determination was in error. 
7) At food consumption, food consumption on will be recorded by measuring full feeder weight on day of body weight measurement and empty feeder weight on the next day. However, full feeder weights of some animals (animal No.: 61, 62, 96-100) of recovery group were measured on day 36 of treatment (weight measurement body) and empty feeder weights were measured on the next day. In addition, full feeder weights of all recovery groups were measured on day 37 of treatment and empty feeder weighed on the next day. Food consumption measured on day 37 of treatment was replaced by that on day 38 of treatment in the final report. 
8) Above protocol deviations have not effects on the results of study. 


Applicant's summary and conclusion 
Conclusions 
	Based on these results, it was concluded that the oral administration of tricalcium phosphate to rats resulted in no toxicologically significant changes in all items examined. Therefore, under the present experimental conditions, NOAEL of the test item are considered to be above 1000 mg/kg bw/day for reproductive toxicity of parent animals. 


Executive summary 
	Tricalcium phosphate was given orally at dose levels of 0, 250, 500 and 1,000 mg/kg bw/day to Sprague-Dawley male rats from 2 weeks before mating to the end of the mating period, for at least 28 or more days, and to females from 2 weeks before mating to day 4 of lactation including the mating and gestation periods. Ten males and 10 females were assigned to each group. Reproduction/developmental toxicity by oral administration of the test item in rats were assessed. The results obtained in this study were as follows. 
There were no treatment-related changes in clinical signs, body weight, food consumption, necropsy finding and organ weights. There were no treatment-related changes in precoital time, mating index, fertility index and pregnancy index. 
Based on these results, under the present experimental conditions, no observed adverse effect levels (NOAEL) of the test item are considered to be 1,000 mg/kg bw/day for reproductive toxicity of parent animals. 



7.8.2 Developmental toxicity / teratogenicity 
Developmental toxicity / teratogenicity.001 
	UUID 
	  
	IUC5-b0b5408b-cae5-4103-896e-07288259c857 

	Dossier UUID 
	  
	0 

	Author 
	  
	nier2 / National Institute of Environmental Research / Incheon / Korea, Republic Of 

	Date 
	  
	2010-08-19 16:07:15 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 
	Aug. 1, 2007 - Sep. 17, 2008 

	Reliablility 
	1 (reliable without restriction) 

	Rationale for reliability 
	1a-GLP guideline study (OECD, EC, EPA, FDA, etc) 


Data source 
Reference 
	Reference type 
	study report 

	Author 
	National Institute of Environmental Research (NIER) 
	Year 
	2007 

	Title 
	Combined repeated oral dose toxicity study of Tricalcium phosphate (CAS No.: 7758-87-4) with the reproduction/developmental toxicity screening test in rats 

	Bibliographic source 
	  

	Testing laboratory 
	Korean Institute of Toxicology 
	Report no. 
	G07148 

	Owner company 
	NIER 

	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 
	7.5.1 Repeated dose toxicity: oral.001 
7.8.1 Toxicity to reproduction. 001 


Materials and methods 
Limit test 
	no 


Test guideline 
	Qualifier 
	according to 

	Guideline 
	other guideline: OECD Guideline 422 (Combined Repeated Dose Toxicity Study with the Reproduction / Developmental Toxicity Screening Test) 

	Deviations 
	yes - please see overall remark. 


Test materials 
Test material equivalent to submission substance identity 
	yes 


Test material identity 
	Identifier 
	CAS number 

	Identity 
	7758-87-4 



	Identifier 
	IUPAC name 

	Identity 
	Tricalcium diphosphate 



	Identifier 
	EC number 

	Identity 
	231-840-8 



	Identifier 
	EC name 

	Identity 
	tricalcium bis(orthophosphate) 


Details on test material 
	[Test item] 


1) Name: Tricalcium phosphate (CAS No.: 7758-87-4) 

2) Lot No.: 1338057 

3) Purity: 96.9 % 

4) Appearance: White powder 

5) Supplier: Sigma-Aldrich Co. Ltd. 




[Administration of the test item] 


1) Preparation and frequency of test item and vehicle solutions 

The vehicle solution was prepared to be 1 % (w/w) solution by dissolving methylcellulose in the distilled water for injection (Lot No.: AAW7AG, AAW7AL, AAW7AM, Choongwae Pharmaceutical). The test item of the highest dose group was suspended in the 1 % methylcellulose solution, and the low dose group's test item was prepared by dilution of that of the highest dose group. Test item solutions were prepared equal or more than twice per week in agreement with the sponsor. 



2) Homogeneity, stability and concentration verification of the prepared test item 
Analysis for the formulated test item was not conducted in this study. Therefore, items related to formulations were conducted under Non-GLP. 



3) Justification for choice of administration route 

Oral administration is the exposure route for humans. 



4) Administration period and frequency 

Dosing of both sexes was begun at 2 weeks prior to mating. Dosing was continued in both sexes during the mating period. Males were dosed after the mating period at least until the minimum total dosing period of 4 weeks had been completed. Daily dosing of the parental females was continued throughout pregnancy and to day 4 post-partum. In recovery groups, daily dosing for males was continued to the necropsy day of males selected to examine hematology and serum biochemistry in main groups, and for females to a day before the necropsy day of dams selected to observe hematology and serum biochemistry in main groups. After completion of the treatment period, recovery animals were maintained undosed for 21 days for males and 22 days for females. 



5) Determination of application volume 

The daily application volume (10 ml/kg) was calculated with Path/Tox System according to the basis of recently measured body weight. 


Test animals 
Species 
	rat 


Strain 
	Sprague-Dawley 


Details on test animals and environmental conditions 
	TEST ANIMALS

- Source: Specific pathogen free Crl:CD(SD) Rats 
Orient Bio Co. Ltd. 143-1, Sangdaewon-dong, Jungwon-ku, Sungnam, Gyunggi-do, 462-120 Korea 

- Age at study initiation: 8 weeks 
- Weight at study initiation: male: 270.3-299.6 g / female: 185.2-210.8 g 

- Housing: Equal or less than 3 animals per cage for the quarantine and acclimatization periods, two animals per cage during the pre-mating period, one male and one female during mating period, one male per cage during the post-mating period, and one or two animals per cage for the recovery groups, were maintained in a stainless steel wire cage (280Wx500Lx200H mm). Females were housed individually in polycarbonate cages (240Wx390Lx175H mm) during the gestation period, and dams and their pups were housed together in polycarbonate cages during the lactation period. 

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

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

- Acclimation period: 5 days


ENVIRONMENTAL CONDITIONS

- Temperature (°C): 23±3 ºC

- Humidity (%): 50±10%

- Air changes (per hr): 10 to 20 times/hour 

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




Administration / exposure 
Route of administration 
	oral: gavage 


Vehicle 
	other: 1 % methylcellulose solution 


Details on exposure 
	PREPARATION OF DOSING SOLUTIONS:

The vehicle solution was prepared to be 1 % (w/w) solution by dissolving methylcellulose in the distilled water for injection (Lot No.: AAW7AG, AAW7AL, AAW7AM, Choongwae Pharmaceutical). The test item of the highest dose group was suspended in the 1 % methylcellulose solution, and the low dose group's test item was prepared by dilution of that of the highest dose group. Test item solutions were prepared equal or more than twice per week in agreement with the sponsor. 




Details on mating procedure 
	Following 2-week treatments for both sexes, one male was paired with one female for 2 weeks. The first 24 hour-period following mating was designated as day 0 of pregnancy, if sperms or vaginal plugs were detected. Successful copulation was decided by identifying parturition or implantation sites in uterus at caesarean section. Female which did not deliver was sacrificed at 26 day following mating. Based on the results, following indices were calculated. 


Mating index = (No. of animals with successful copulation / No. of mated animals) × 100 

Fertility index = (No. of impregnating animals / No. of animals with successful copulation) × 100 

Pregnancy index = (No. of pregnant animals / No. of animals with successful copulation) × 100 



Duration of treatment / exposure 
	Dosing of both sexes was begun at 2 weeks prior to mating. Dosing was continued in both sexes during the mating period. Males were dosed after the mating period at least until the minimum total dosing period of 4 weeks had been completed. Daily dosing of the parental females was continued throughout pregnancy and to day 4 post-partum. In recovery groups, daily dosing for males was continued to the necropsy day of males selected to examine hematology and serum biochemistry in main groups, and for females to a day before the necropsy day of dams selected to observe hematology and serum biochemistry in main groups. After completion of the treatment period, recovery animals were maintained undosed for 21 days for males and 22 days for females. 


Frequency of treatment 
	once a day 



Doses / concentrations 
	0, 250, 500 and 1,000 mg/kg bw/day 

	Basis 
	actual ingested 


No. of animals per sex per dose 
	10 


Control animals 
	yes, concurrent vehicle 


Further details on study design 
	- Dose selection rationale: In a combined repeated dose and reproductive/developmental pilot toxicity study of tricalcium phosphate, in which animals were treated at 0, 1,000 and 2,000 mg/kg bw/day, an increase in spleen weight of females and no treatment-related change was observed in other parameters examined. Therefore, 1,000 mg/kg bw/day which is the limit dose was selected for the high dose and two lower doses were determined to be 500 and 250 mg/kg bw/day. A vehicle control group was be also added. 

- Rationale for animal assignment (if not random): The group separation of animals was carried out as follows: first, the animals in good health during acclimatization period were weighed and then, were grouped randomly using the algorithm of Path/Tox System (version 4.2.2, Xybion Medical Systems Corporation, USA). Fifty males and females were used in this study. Each animal was identified by tail marking with a blue oil-ink marker during the acclimation period, and by tail tattooing and tail marking with a black oil-ink marker during the treatment period. For identification of each cage and animal, cage cards, showing study number, animal number, dosage and etc., were attached on the front of cages. 



Examinations 
Maternal examinations 
	1) Clinical observation 

Clinical signs were checked once a day during the non-treatment period and before and after dosing the animals during the treatment period. Clinical signs including mortality, moribundity, general appearance, abortion, premature delivery, difficult or prolonged parturition, and behaviour changes, were observed and detailed clinical observation was conducted at group assignment and the days measuring body weights. At detailed observation, changes in skin, fur, eyes, mucous membranes, occurrence of secretions and excretions and autonomic activity (e.g. lacrimation, piloerection, pupil size, and unusual respiratory pattern). In addition, changes in gait, posture and response to handling as well as the presence of clonic or tonic movements, stereotypies (e.g. excessive grooming, repetitive circling), difficult or prolonged parturition or bizarre behaviour (e.g. self-mutilation, walking backwards) were recorded. Clinical signs for each animal were recorded with date, time of finding and duration using Path/Tox system, and degree of clinical sign was also recorded, if necessary. On mating start day, additional clinical observation was conducted once after pairing each male and female in a cage, and for only females on the day of mating confirmation clinical signs were checked once before placing in a polycarbonate cage, and once before and after treatment. On parturition day, clinical signs were checked once before and after treatment, and, additionally, clinical observation was conducted once or twice. 



2) Body weight 

Individual body weights of both sexes were measured once a week during the premating, mating and recovery periods. During the gestation and lactation periods, body weights were measured as follows; 

A) Pregnant animals: Days 0, 7, 14 and 20 of gestation 

B) Lactation animals: Days 0 and 4 post-partum 



3) Food consumption 

In the pre-mating period, pregnancy and lactation periods, food consumption was recorded by measuring full feeder weight on day of body weight measurement and empty feeder weight on the next day. It was not measured during the mating period. On mating start day, a diet was supplied on the day before mating start and food consumption was recorded on the following day. In addition, day 4 of lactation a diet was supplied on day 3 of lactation and food consumption was recorded on the following day. On fasting day before necropsy, a diet was supplied on the day before fasting and food consumption was recorded on the following day. 



4) Observation on gestation and parturition 

Abortion, premature delivery and dystocia or prolonged parturition were observed. 



5) Observation on parturition date 

Gestation length and delivery index were observed. 



6) Observation during the lactation period 

Nursing behaviours of dams was observed. 



7) Necropsy 

At scheduled termination, all live males and females were necropsied after repeated dosing for at least 28 or more days and at day 5 of lactation, respectively. In recovery groups, males and females were terminated after a 21-day recovery period from the next day of the first necropsy of selected males and a 22-day recovery period from first necropsy day of selected dams for examination of hematology and serum biochemistry, respectively. Non-pregnant female (animal No. 86) was sacrificed at day 26 after mating confirmation. Animals without blood collection were anesthetized with CO2 gas overdose following overnight fasting, and then terminated by exsanguinating the abdominal aorta. For all animals, gross necropsy consisted of a complete external and internal examination and identification of all abnormal findings. Organs with gross lesions were preserved at a proper fixative. The numbers of corpora lutea and implantation sites were counted at necropsy of females, and, based on the results, followings were calculated. 

a) Pre-implantation loss = (No. of corpora lutea – No. of implantation / No. of corpora lutea) × 100 

b) Post-implantation loss = (No. of implantation – No. of live fetuses) / No. of implantation) × 100 



8) Organ weights 

Absolute organ weights were measured and their relative organ weights (organ-to-body weight ratios) were calculated from the terminal body weight for the following organs of selected five animals and recovery animals when they were necropsied. However, * marked organs were weighed in all animals except the non-pregnant. 
[Brain, pituitary gland, adrenal gland, liver, spleen, kidneys, heart, thymus, lungs, salivary gland, thyroid, testes*, epididymis*, seminal vesicle*, prostate*, uterus*, ovary*] 



9) Histopathological examination 

On completion of the gross pathology examination, the following * marked organs of all animals except the non-pregnancy were retained. The other organs and tissue were also retained for only selected five animals per groups. 
[abnormal lesion, skin (included mammary gland in females), seminal vesicle*, prostate*, urinary bladder, testes*, epididymides*, ovaries, uterus(cervix) *, vagina*, spleen, pancreas, mesenteric lymph node, stomach, duodenum, jejunum, ileum, cecum, colon, rectum, kidneys, adrenal glands, liver, salivary gland, mandibular lymph node, thyroid (included parathyroid), aorta, thymus, heart, lungs (bronchea), tongue, trachea, esophagus, sciatic nerve, skeletal muscle, sternum, femur, eye with optic nerve, haderian gland, brain, pituitary gland, spinal cord (thoracic)] 

Full examination for the retained organs was conducted. Neutral buffered 10% formalin was used for fixation and preservation, except testis, epididymides and eyeballs. Bouin’s fixative was used for testis and epididymides and Davidson’s solution for eyeball. Organs listed above were embedded in paraffin, sectioned, stained with hematoxylin and eosin (H&E), and examined microscopically. 
Histopathological examination was performed on above list of tissues except kidneys from animals in the vehicle control and 1,000 mg/kg bw/day groups. Additional examination was conducted in kidneys of all groups including recovery groups, since treatment-related findings were observed. 



Fetal examinations 
	Viability of pups, Litter size, Dead pups, Sex ratio, External anomalies of live pups, Body weights of live pups on Day 0 and 4 of lactation were observed.
All live pups were sacrificed while anesthetized with CO2 gas and all pups including dead offspring were necropsied with special attention to all vital organs. Organs with gross lesions were preserved at 10 % neutral buffered formalin solution. Individual identification for F1 pups was not conducted and pups of each litter were numbered in the order of necropsy. 



Statistics 
	Multiple comparison tests were conducted to analyze data statistically. The data were analyzed for homogeneity of variance using Bartlett's test. Homogeneous data were analyzed using the Analysis of Variance and the significance of inter-group differences were analyzed using Dunnett's t test. Heterogeneous data were analyzed using Kruskal-Wallis test and the significance of inter-group differences between the control and treated groups was assessed using Dunn's Rank Sum test. The data of recovery groups were analyzed for homogeneity of variance using F test. If F test showed no statistical significance, the data were analyzed by Student’s t test. If F test showed statistical significance, the data were subjected to Welch’s t test. Data such as gross findings presented as frequencies were analyzed by χ2-test followed by the Fisher's exact test where necessary. Statistical analyses were performed by comparing the different dose groups with the vehicle control group using Path/Tox System. Results of comparisons are indicated only when significance at p<0.05 or p<0.01 was attained. 



Indices 
	Delivery Index = No. of dams with live newborns/No. of pregnant dams 

Percentage of live pups to implantation = (No. of live newborns on delivery day/No. of implantations) x 100 

Percentage of dead pups to implantation = (No. of dead pups on delivery day/No. of implantations) x 100 

Viability index on day 4 of lactation = (No. of live pups on day 4 of lactation / No. of live pups at birth) × 100 


Results and discussions 
Effect levels 
	Endpoint 
	NOAEL 

	Effect type 
	fetotoxicity 

	Effect level 
	1000 mg/kg bw/day (actual dose received) 

	Basis for effect level / Remarks 
	  


Maternal toxic effects 
	no effects 


Details on maternal toxic effects 
	There were no treatment-related changes in precoital time, mating index, fertility index and pregnancy index. 


Embryotoxic / teratogenic effects 
	no effects 


Details on embryotoxic / teratogenic effects 
	There were no treatment-related changes in the number of corpora lutea, gestation length, delivery index, the numbers of live and dead pups at birth, litter size, the number of live and dead pups, the percentage of live and dead pups to implantations, sex ratio, viability index and body weights of pups on post-natal day 0 and 4. There were no externally malformed neonates in any groups. 


Overall remarks, attachments 
Overall remarks 
	[Protocol deviations] 
1) At animal identification, study number, animal number, dosage and etc. will be written on a cage card during study period. However, cage cards on which dosage was not noted were used during the mating period. 
2) At necropsy, all live animals will be sacrificed after overnight fast. However, males (5 animals per group) who were not selected for urinalysis were terminated without fast. 
3) At clinical observation, detailed clinical observation will be conducted after measuring body weights. However, clinical observation for animals (animal No.: 59, 84, 52, 78, 79, 83, 68, 56, 71, 87, 94) delivered at afternoon were done after the end of parturition. 
4) At animal selection, functional observations, hematology, serum biochemistry, organ weights of animals selected in the order of sacrificed day and animal number among females terminated after September 18, 2007 will be examined. However, coagulation analysis of animal No. 52 was not conducted because of blood clot. Therefore, animal No. 51 was selected, and organ weights, hematology, serum biochemistry, and histopathology were examined. In data from animal No. 52, functional observation was included in the final report, and data related to organ weights except ovary and uterus, and hematology and serum biochemistry were excluded from the final report. 
5) At administration period and frequency, in recovery groups, daily dosing will be continued to the necropsy day of males selected to examine hematology and serum biochemistry in main groups, and recovery period will be 22 days. However, male recovery animals were treated on necropsy day of selected males of main groups, and recovery period for them is 21 days. 
6) Body weights of F1 pups (dam No.: 75) were excluded from the final report, since sex determination was in error. 
7) At food consumption, food consumption on will be recorded by measuring full feeder weight on day of body weight measurement and empty feeder weight on the next day. However, full feeder weights of some animals (animal No.: 61, 62, 96-100) of recovery group were measured on day 36 of treatment (weight measurement body) and empty feeder weights were measured on the next day. In addition, full feeder weights of all recovery groups were measured on day 37 of treatment and empty feeder weighed on the next day. Food consumption measured on day 37 of treatment was replaced by that on day 38 of treatment in the final report. 
8) Above protocol deviations have not effects on the results of study. 


Applicant's summary and conclusion 
Conclusions 
	Based on these results, it was concluded that the oral administration of tricalcium phosphate to rats resulted in no toxicologically significant changes in all items examined. Therefore, under the present experimental conditions, NOAEL of the test item are considered to be above 1000 mg/kg bw/day for reproductive toxicity of parent animals and F1 pups. 


Executive summary 
	Tricalcium phosphate was given orally at dose levels of 0, 250, 500 and 1,000 mg/kg bw/day to Sprague-Dawley male rats from 2 weeks before mating to the end of the mating period, for at least 28 or more days, and to females from 2 weeks before mating to day 4 of lactation including the mating and gestation periods. Ten males and 10 females were assigned to each group. Reproduction/developmental toxicity by oral administration of the test item in rats were assessed. The results obtained in this study were as follows. 
There were no treatment-related changes in clinical signs, body weight, food consumption, necropsy finding and organ weights. There were no treatment-related changes in the number of corpora lutea, gestation length, delivery index, the numbers of live and dead pups at birth, litter size, the number of live and dead pups, the percentage of live and dead pups to implantations, sex ratio, viability index and body weights of pups on post-natal day 0 and 4. There were no externally malformed neonates in any groups. 
Based on these results, 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 fetotoxicity of F1 pups. 
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Administrative Data 
	[IP] OECD: HPVC 
	  
	  

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

	Study result type 
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	Reliablility 
	3 (not reliable) 

	Rationale for reliability 
	3a - Documentation insufficient for assessment 


Data source 
Reference 
	Reference type 
	publication 

	Author 
	M. Jacqueline Verrett, William F. Scott, Edilberto F. Reynaldo, Ellen K. Alterman and Claudia A. Thomas 
	Year 
	1980 

	Title 
	Toxicity and teratogenicity of food additive chemicals in the developing chicken embryo 

	Bibliographic source 
	Toxicology and Applied Pharmacology, Volume 56, Issue 2, November 1980, Pages 265-273 

	Testing laboratory 
	  
	Report no. 
	  

	Owner company 
	  

	Company study no. 
	  
	Report date 
	  


Data access 
	data published 


Materials and methods 
Limit test 
	no 


Test guideline 
	Qualifier 
	no guideline followed 

	Guideline 
	  

	Deviations 
	  


GLP compliance 
	no data 


Test materials 
Test material equivalent to submission substance identity 
	yes 


Test material identity 
	Identifier 
	CAS number 

	Identity 
	7758-87-4 



	Identifier 
	IUPAC name 

	Identity 
	Tricalcium diphosphate 


Details on test material 
	Stauffer Chemical Co. Westport, Conn. 


Test animals 
Species 
	other: developing chicken embryo 


Strain 
	other: Single-Comb White Leghorn chicken 


Details on test animals and environmental conditions 
	Fresh fertile eggs from Single-Comb White Leghorn chickens were used throughout the investigations. 


Administration / exposure 
Route of administration 
	other: the yolk and air cell injection 


Vehicle 
	water 


Details on exposure 
	Tricalcium phosphate was administered by a single injection in a volume of 100 ul or less, and solvent control was treated with the same volume of the solvent only. Dilutions were made so that all eggs received the same volume in a given experiment. The test compound was dissolved or suspended in water. The test substance was administered into the yolk. The test substance was administered into the yolk and through the air cell. The yolk and air cell injection techniques and other details of the methodology have been described in McLaughlin et al. (1964) and Verrett et al. (1964). 


Duration of treatment / exposure 
	For each injection route, eggs were treated at two stages of injection: preincubation (0 hr) and at the fourth day (96 hrs). 


Doses / concentrations 
	2.5 mg/egg 

	Basis 
	other: Highest level tested 


No. of animals per sex per dose 
	Groups of 20 or more eggs were treated under these four conditions at a minimum of five dose levels until a total of approximately 100 eggs per level was reached for all levels that allowed some chicks to hatch. 


Control animals 
	yes, concurrent vehicle 



	yes, concurrent no treatment 


Further details on study design 
	Groups of comparable size were treated with the vehicle at corresponding volumes, and untreated controls were also included in each experiment. 

After treatment, all eggs were candled daily and nonviable embryos were removed. Surviving embryos were allowed to hatch. Surviving embryos were allowed to hatch. All nonviable embryos and hatched chicks were examined grossly for abnormalities of a structural nature as well as for signs of toxicosis such as edema and hemorrhage. At least five embryos and hatched chicks were randomly selected from the group treated at the highest dose level for examination of the viscera. 

Embryos with apparent skeletal defects that could not be readily classified were either X-rayed or cleared and stained with Alizarin Red S (Dawson, 1926) t determine the specific anomaly present. All observations were tabulated and analyzed. 



Examinations 
Statistics 
	All of the below indices were analyzed by the χ2 test (Snedecor and Cochran, 1967) for significant differences from the solvent background. Additionally, the data on total abnormalities (b) were subjected to regression analysis versus dose as described in (a). 


Indices 
	(a) The percentage mortality at each dose level was calculated as the total number of nonviable embryos divided by the total number of treated eggs. These mortality data were examined for a linear relationship between the probit percent mortality versus the logarithm of the dose and, where possible, an LD50 was estimated (Finney, 1964). 



(b) The total number of birds having one or more abnormalities was expressed as a percentage of the total number of eggs treated. Abnormalities included all structural anomalies as well as toxic responses such as edema, hemorrhage, hypopigmentation of the down, significant growth retardation, cachexia, and other nerve disorders. 



(c) The total number of birds having a structural abnormality of the head, viscera, limbs, or body skeleton was expressed as a percentage of the total number of eggs treated. Toxic responses and other disorders noted under (b) were excluded. This index was considered the principal measure of the teratogenic potential of the compound. 


Any other information on materials and methods incl. tables 
	A preliminary range-finding experiment was conducted for each chemical to establish the dose levels to be used. An attempt was made to use a dose that would be lethal to a significant number of embryos as the highest test level, and a dose that would be a no-effect level with respect to mortality as the lowest test level. This could not be achieved in all cases, however, because of the insolubility of some of the compounds and, in other cases, because the need to deep solvent volumes below 100 ul precluded administration of doses large enough to cause significant mortality. 


Results and discussions 
Effect levels 
	Endpoint 
	other: LD50 

	Effect type 
	teratogenicity 

	Effect level 
	0.85 mg/egg 

	Basis for effect level / Remarks 
	Test condition: yolk sac at 0 hr 


Embryotoxic / teratogenic effects 
	no effects 


Overall remarks, attachments 
Overall remarks 
	In the studies reported here, 70 of the chemicals tested showed no clear evidence of teratogenic potential under the test conditions used when the embryos were examined grossly. This does not mean that these chemicals are completely without teratogenic activity, since other test conditions that could reveal a teratogenic response might be devised. It would appear reasonable to assume, however, that the potential for these compounds to induce abnormal development is low. 


Applicant's summary and conclusion 
Conclusions 
	Tricalcium phosphate showed no teratogenic effects in the developing chicken embryo at 2.5 mg/egg. 


Executive summary 
	Tricalcium phosphate was given orally at dose levels of 0, 250, 500 and 1,000 mg/kg bw/day to Sprague-Dawley male rats from 2 weeks before mating to the end of the mating period, for at least 28 or more days, and to females from 2 weeks before mating to day 4 of lactation including the mating and gestation periods. Ten males and 10 females were assigned to each group. Reproduction/developmental toxicity by oral administration of the test item in rats were assessed. The results obtained in this study were as follows. 
There were no treatment-related changes in clinical signs, body weight, food consumption, necropsy finding and organ weights. There were no treatment-related changes in precoital time, mating index, fertility index and pregnancy index. There were no treatment-related changes in the number of corpora lutea, gestation length, delivery index, the numbers of live and dead pups at birth, litter size, the number of live and dead pups, the percentage of live and dead pups to implantations, sex ratio, viability index and body weights of pups on post-natal day 0 and 4. There were no externally malformed neonates in any groups. 
Based on these results, under the present experimental conditions, no observed adverse effect levels (NOAEL) of the test item are considered to be 1,000 mg/kg bw/day for reproductive toxicity of parent animals and developmental toxicity of F1 pups. 



7.10 Exposure related observations in humans 
7.10.5 Exposure related observations in humans: other data 
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Data source 
Reference 
	Reference type 
	publication 

	Author 
	Roy Shires and Gerald M. Kessler 
	Year 
	1990 

	Title 
	The Absorption of Tricalcium Phosphate and its Acute Metabolic Effects 

	Bibliographic source 
	Calcif. Tissue Int. 47 : 142-144 

	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 
Details on test material 
	- Name of test material (as cited in study report): Tricalcium phosphate



Method 
Exposure assessment 
	measured 


Details on exposure 
	Ten healthy premenopausal women, aged 22-40 years, were studied. None had a history of gastrointestinal, renal, or bone disease, or had been taking any medication known to affect mineral metabolism. Each subject was studied on two occasions, within in the same week or exactly 4 weeks apart, to minimize possible variations that might be the results of different phases of the menstrual cycle. On each occasion, and in random order, an absorption study following the oral ingestion of either TCP or CC was performed by a modification of the methods of Pak et al.* and Broadus et al.** On each occasion, the subjects fasted from 8 p.m. of the preceding night and drank 300 mL water at 8 and 11 p.m. On the day of the study, immediately after voiding, they drank 600 mL water at 8 a.m. to maintain good hydration. Urine was collected for 2 hours, from 8 to 10 a.m. (baseline period). At 10 a.m., a baseline blood was drawn, without hemostasis, and 1,200 mg Ca (2 tables each containing 600 mg), either CC or TCP, was ingested with 300 mL water.At noon they again drank 300 mL water.
Two 2-hour postload U collections were made: the first postload period from 10 a.m. to noon, and the second postload period from noon to 2 p.m. Blood samples were taken without hemostasis at 1, 2, and 4 hours after the oral Ca load. 

* : Pak CYC, Kaplan R, Bone H, Townsend J and Waters O (1975) A simple test for the diagnosis of absorptive, resorptive and renal hypercalciurias. N Engl J Med 292:497-500

** : Broadus AE, Dominguez M and Bartter FC (1978) Pathophysiological studies in idiopathic hypercalciuria-use of an oral calcium tolerance test to characterize distinctive hypercalciuric subgroups. J Clin Endocrinol Metab 47:751-760






Any other information on materials and methods incl. tables 
	


Results and discussions 
Results 
	Urinary Ca excretion (Table 1) increased significantly above baseline values in the second (2-4 hours) postload period but not in the first postload period, following both CC (P<0.01) and TCP (P<0.001) ingestion. There were, however, no significant differences between the increments in U Ca which followed the ingestion of the two preparations. These changes were accompanied by significant and progressive rises in total S Ca (Table 2) at 2 and 4 hours following ingestion of either formulation. Although the increments following TCP were greater than following CC, the differences were not statistically significant. 
Following oral TCP loading, there was a significant and progressive rise in serum P levels over the next 4 hours (Table 3), which was accompanied by significant increases in U phosphorus excretion in both postload urine collections (Table 4). U phosphorus excretion did not alter significantly after the oral CC dose. 
Urinary cAMP levels did not change following ingestion of either Ca preparation, and for the three collection periods were (mean +/- SEM) 4.42 +/- 0.30, 4.56 +/- 0.25, and 4.22 +/- 0.23 nmol/dl GFR, following CC and 3.84 +/- 0.22, 3.88 +/- 0.27, and 3.81 +/- 0.26 nmol/dl GFR following TCP. 
Serum iPTH levels were determined before and 4 hours after the TCP load to correspond with the time of the peak rise in Serum phosphorus. 
PTH levels were suppressed by the oral TCP load. Compared to baseline values (mean +/- SEM) of 3.50 +/- 0.22 μm/liter, iPTH fell to 3.0+/-0.21 μm (P < 0.02). 


Remarks on results including tables and figures 
	Table 1. Urinary calcium excretion (in mg Ca/dl GFR) in response to an oral calcium load 
	Exposure period /substance
	Calcium carbonate
(Caltrate)
	Tricalcium phosphate
(Posture)

	Baseline period
(-2 to 0 hr)
	0.087 +/- 0.007
	0.070 +/- 0.007

	First postload period
(0 - 2 hrs)
	0.076 +/- 0.007
	0.065 +/- 0.009

	Second postload period
(2 - 4 hrs)
	0.187 +/- 0.029a
	0.178 +/- 0.026b


a P < 0.01; b P < 0.001, significant differences from baseline period., Results are shown as mean +/- SEM 
Table 2. Serum calcium (mg/dl) response to a 1,200 mg oral load as calcium carbonate or tricalcium phosphate 
	Exposure period/substance
	Calcium carbonate
	Tricalcium phosphate

	Baseline
	9.41 +/- 0.13
	9.18 +/- 0.28

	2 hrs postload
	9.78 +/- 0.09a
	9.75 +/- 0.06a

	4 hrs postload
	10.01 +/- 0.18c
	10.21 +/- 0.18b


aP <0.05; bP < 0.02, cP < 0.005, significant differences from baseline period., Results are shown as mean +/- SEM 
Table 3. Serum phosphorus levels (mg/dl) before and after an oral calcium load 
	Exposure period/substance
	Calcium carbonate
	Tricalcium phosphate

	Baseline
	3.38 +/- 0.12
	3.69 +/- 0.20

	1 hr postload
	3.55 +/- 0.10
	4.05 +/- 0.22a

	2 hrs postload
	3.55 +/- 0.09
	4.34 +/- 0.19b

	4 hrs postload
	3.71 +/- 0.14a
	4.74 +/- 0.19c


aP < 0.05; bP < 0.005, cP < 0.001, significant differences as compared to baseline levels, Results are mean +/- SEM 
Table 4. Urinary phosphate excretion (mg P/dl GFR) 
	Exposure period/substance
	Calcium carbonate
	Tricalcium phosphate

	Baseline
	0.41 +/- 0.10
	0.35 +/- 0.04

	1st 2-hr period
	0.54 +/- 0.17
	0.50 +/- 0.03a

	2nd 2-hr period
	0.41 +/- 0.10
	0.65 +/- 0.05b


aP < 0.005; bP < 0.001, significant differences compared to baseline, Results are mean +/- SEM 


Overall remarks, attachments 
Overall remarks 
	


Attached full study report 
	The absorption of tricalcium phosphate and its acute metabolic effects.pdf / 276.85 KB (application/pdf) 


Applicant's summary and conclusion 
Conclusions 
	Calcium taken as tricalcium phosphate is absorbed adequately and, thus, despite a rise in the serum phosphorus level does not stimulate parathyroid activity. 


Executive summary 
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	Title 
	Toxicity profile, Phosphoric acid and common inorgic phosphates 

	Bibliographic source 
	  

	Testing laboratory 
	  
	Report no. 
	  

	Owner company 
	  

	Company study no. 
	  
	Report date 
	  


Materials and methods 
Type of information 
	- Name of test material : phosphate 



Test materials 
Test material equivalent to submission substance identity 
	no 


Results and discussions 
Remarks on results including tables and figures 
	Ingestion of phosphates by man may result in electrolyte imbalances in the body which, if excessive, can distrupt the function of a variety of organ systems. In particular, high phosphate intakes can affect calcium distribution in the body and may in some cases produce soft tissue calcification and affect bone formation. 
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General information 
	Reference substance name 
	Calcium phosphate (3:2) 


Reference substance information 
CAS information 
	CAS number 
	7758-87-4 

	CAS name 
	Tricalcium bis(orthophosphate) 


IUPAC name 
	IUPAC name 
	Tricalcium diphosphate 


Synonyms 
	Name 
	CALCIUM ORTHOPHOSPHATE 



	Name 
	CALCIUM ORTHOPHOSPHATE, TRI-(TERT) 



	Name 
	CALCIUM PHOSPHATE 



	Name 
	CALCIUM PHOSPHATE (3:2) 



	Name 
	CALCIUM PHOSPHATE (CA3(PO4)2) 



	Name 
	CALCIUM PHOSPHATE, TRIBASIC 



	Name 
	CALCIUM TERTIARY PHOSPHATE 



	Name 
	Bonarka 



	Name 
	CCRIS 3668 



	Name 
	SYNTHOS 



	Name 
	Tricalcium phosphate 


Molecular and structural information 
	[IP] OECD: HPVC 

	Molecular formula 
	Ca3O8P2 


	Molecular weight range 
	310.18 

	SMILES notation 
	P([O-])([O-])(=O)[O-].P(=O)([O-])([O-])[O-].[Ca+2].[Ca+2].[Ca+2]


	InChI 
	InChI=1/3Ca.2H3O4P/c;;;2*1-5(2,3)4/h;;;2*(H3,1,2,3,4)/q3*+2;;/p-6 


	Structural formula 
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