oecd sids

Calcium hydrogenORTHOphosphate

SIDS Initial Assessment Report

For

CoCAM 1
10-12 October 2011, Paris, France
	1.
Chemical Name:
	Calcium hydrogenorthophosphate

	2.
CAS Number:
	7757-93-9

	3.
Sponsor Country:
	Republic of Korea

Contact Point: 
Hyun-Mi KIM, Ph. D

National Institute of Environmental Research (NIER)

Kyongseodong, Seogu, Incheon, 404-708, Republic of Korea

Tel: +82-32-560-7169

FAX: +82-32-568-2037



	4.
Shared Partnership with:
	N/A

	5.
Roles/Responsibilities of the Partners:
	N/A

	· Name of industry sponsor /consortium
	-

	· Process used
	-

	6.
Sponsorship History
	

	· How was the chemical or category brought into the OECD HPV Chemicals Programme ?
	This substance is sponsored by the Republic of Korea. The assessment process started in 2010. The National Institute of Environmental Research of Korea conducted literature survey, reviewed submitted data and prepared documents for CoCAM 1.

	7.
Review Process Prior to the SIAM:
	The National Institute of Environmental Research of Korea peer-reviewed the documents and evaluated the quality.

	8.
Quality check process:
	The National Institute of Environmental Research of Korea peer-reviewed the selected endpoints and verified the data in SIDS dossier with original studies.

	9.
Date of Submission:
	6 July 2011

	10.
Date of last Update:
	17 November 2011

	11.
Comments:
	- The summaries and evaluations contained in this assessment report may be based on unpublished proprietary data submitted for the purpose of the OECD assessment. In many cases, national/regional regulatory authorities will not accept a regulatory submission based on the summaries and evaluation of unpublished proprietary data contained in this [these] assessment report[s] unless they have received the data on which the summaries and evaluation are based, either from:

· the owner of the data; or

· a second party that has obtained permission from the owner of the data for this purpose; or alternatively

· the applicant has received permission from the data owner that the summary and evaluation contained in this [these] assessment report[s] may be used in lieu of the data; or

· following expiry of any period of exclusive use, mandatory compensation, where required, has been offered unless the period of protection for the proprietary data concerned has expired.

Applicants who wish to use data in this assessment report should ensure that the use is consistent with the legal requirements in the country/region in which it is proposed to use the data.



SIDS INITIAL ASSESSMENT PROFILE

	CAS No.
	7757-93-9

	Chemical Name 
	Calcium hydrogenorthophosphate

	Structural Formula
	[image: image1.jpg]





	SUMMARY CONCLUSIONS OF THE SIAR
Physical and chemical properties

Calcium hydrogenorthophosphate is an odourless, tasteless, white crystalline powder, with melting point of >450° C . It has a density of 2.92 g/cm3 and water solubility of 153 mg/L at 20°C, pH 6.5 and is insoluble in ethanol. The boiling point, vapour pressure, dissociation constants and partition coefficients are not applicable to an inorganic salt like calcium hydrogenorthophosphate.
Human Health

Calcium and phosphate play a key role as an essential structural component of the skeleton. Calcium is absorbed from the gastrointestinal (GI) tract in a two-step process. Absorption occurs rapidly from the gut lumen into mucosal cells, and is then extruded into the interstitial fluid, with the first step faster than the second. 1,25-Dihydroxyvitamin D (1,25(OH)2D, the active form of vitamin D) is required for both steps in calcium transport. Fractional calcium absorption varies inversely with dietary calcium intake. During calcium deficiency, the absorption calcium from diet increases, as a result of serum parathyroid hormone and 1,25(OH)2D action.  Calcium in the bloodstream is predominantly associated with albumin. Unabsorbed ingested calcium is excreted in the feces. Renal calcium excretion is a function of the filtered load and the efficiency of reabsorption; the latter of these is regulated by parathyroid hormone. A high sodium diet increases the renal excretion of calcium, as both compete for reabsorption at the same sites in the renal tubules. 
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 carbonated hydroxyapatite. In soft tissues, phosphate is mainly found in the intracellular compartment. Inorganic phosphate is a major intracellular anion, but it is also present in plasma. Like calcium, gastrointestinal phosphate absorption is also enhanced by vitamin D. Renal phosphate excretion roughly equals GI absorption to maintain net phosphate balance. Phosphate depletion can occur in a variety of disease states and results in conservation of phosphate by the kidneys. Bone phosphate serves as a reservoir, which can buffer changes in plasma and intracellular phosphate.
The oral LD50 values were higher than 2,000 mg/kg bw for female rat [OECD TG 423]. The substance did not cause relevant clinical effects or findings at necropsy. Normal body weight gains were obtained in all animals for the 2nd step of the acute oral study, but there was temporary loss of body weight in one animal for the 1st step and that was recovered on 7 days after administration.

Neat calcium hydrogenorthophosphate was not irritating rabbit skin. Two older in vivo studies indicated that  dicalcium phosphate (anhydrous or the dihydrate) was not irritating the rabbit eye.
Although no good-quality sensitisation studies were found for calcium hydrogenorthophosphate itself, the presence of these ions in large amounts in the body, structural considerations, existing data on other calcium and phosphate salts, as well as a good-quality LLNA study on the sodium salt, indicate that calcium hydrogenorthophosphate is highly unlikely to possess any significant sensitisation potential.

In a repeated dose oral toxicity study in rats [OECD TG  407], calcium hydrogenorthophosphate was given by gavage at dose levels of 0, 250, 500 and 1,000 mg/kg bw/day to rats. 10 animals/sex (in the control and top-dose group) and 5 animals/sex (in the low and medium-dose groups) were used. There were no treatment-related changes in clinical signs, body weight, food consumption, urinalysis, hematology, serum biochemistry, necropsy finding and organ weights. Based on these results, it was concluded that the oral administration of calcium hydrogenorthophosphate to rats resulted in no toxicologically significant changes in all items examined. Therefore, under the present experimental conditions, the NOAEL of the test item is considered to be 1,000 mg/kg bw/day for both sexes of rats in this 28-day repeated dose oral toxicity study.
In a bacterial reverse mutation assay [OECD TG 471] with multiple strains of Salmonella typhimurium TA98, TA100, TA1535, TA1537 and Escherichia coli WP2uvrA, calcium hydrogenorthophosphate was negative both with and without metabolic activation. In an in vitro chromosomal aberration test [OECD TG 473], it was also negative with and without metabolic activation. Based on these results, calcium hydrogenorthophosphate is considered to be non genotoxic in vitro. In addition, tricalcium phosphate, a similar substance to calcium hydrogenorthophosphate was not mutagenic in bacteria and did not cause chromosome aberration in hamster lung cells.
No data are available for the carcinogenicity of calcium hydrogenorthophosphate. 
Calcium hydrogenorthophosphate has been investigated in a reproductive and developmental toxicity screening test in rats [OECD TG 421]. Rats were treated by gavage at doses of 0, 250, 500 or 1,000 mg/kg bw/day. Males were dosed once daily for two weeks each prior to, during and post mating, and females were dosed once daily for two weeks prior to mating, throughout gestation and four days after delivery. During the observation period, there were no dose related effects on clinical signs, body weights, food consumption, mating, gestation, delivery, organ weights, necropsy and histopathology in parents. No dose-related changes in clinical signs, body weights, viability index, external malformations and sex ratios were noted in pups. Based on the results of this study, no dose-related effects were noted in reproductive function of parents and in pups in the 1,000 mg/kg bw/day dosed group. The NOAEL was considered to be 1,000 mg/kg bw/day for parents of both sexes and pups.

Calcium hydrogenorthophosphate has a low hazard profile for human health. Adequate screening-level data are available to characterize the human health hazard for the purposes of the Cooperative Chemicals Assessment Programme.

Environment

Environmental fate analysis based on log Kow and log Koc is not applicable to inorganic substances such as calcium hydrogenorthophosphate. Photodegradation and biodegradation are not applicable to inorganic substances. The current state of science does not allow for the unambiguous interpretation of the significance of various measures of bioaccumulation (e.g., BCF, BAF) for inorganic substances.

The substance has a significant eutrophication potential, similar to that of inorganic phosphate.
The following acute toxicity test results have been determined for aquatic species:
Fish [Oryzias latipes]   96 h LC50 >100 mg/L (nominal) [pH 7.18 to 7.97]
> 13.5 mg/L (highest concentration measured in solution)
Invertebrate [Daphnia magna]   48 h EC50 >100 mg/L (nominal) [pH 7.80 to 8.14]
> 2.9 mg/L (highest concentration measured in solution)
Algae [P. subcapitata]   72 h ErC50 >100 mg/L (growth rate, nominal) [pH 8.30 to 9.06]
> 4.4 mg/L (growth rate, highest concentration measured in solution)
72 h EyC50 >100 mg/L (yield, nominal) [pH 8.30 to 9.06]
> 4.4 mg/L (yield, highest concentration measured in solution)
Calcium hydrogenorthophosphate has a low hazard profile for the environment. Adequate screening-level data are available to characterize the environmental hazard for the purposes of the Cooperative Chemicals Assessment Programme.
Exposure

In the Republic of Korea (sponsor country), the production, use and import volumes of calcium hydrogenorthophosphate were 1,292, 796 and 20,292 tonnes in 2006, respectively. In European Nordic countries estimated use volumes of calcium hydrogenorthophosphate were approx. 400, 6,500 and 3,600 tonnes in 2007, 2008 and 2009, respectively.
Calcium hydrogenorthophosphate is mainly used as disinfectant in toothpaste products, pharmaceuticals, pigment, paint, and ink additives and food/foodstuff additives in the sponsor country. It is also used for control of acidity in powdered drink mixes and as a leavening agent in bread, cake mixes, and self-rising flour. The general public may be exposed to small quantities of calcium hydrogenorthophosphate by the consumption of food and some food/foodstuff additives.
In use facilities of the sponsor country, calcium hydrogenorthophosphate is handled in closed system. No monitoring data are available from the workplace. Occupational exposure is managed with local ventilation systems and personal protective equipment such as dust masks, gloves and goggles. Occupational exposure is considered to be negligible in the sponsor country.


SIDS Initial Assessment Report

1 identity
1.1 Identification of the Substance

	CAS Number:
	7757-93-9

	EC Name:
	Calcium hydrogenorthophosphate

	IUPAC Name:
	Calcium dihydrogen phosphate

	Molecular Formula:
	CaHPO4

	Structural Formula:
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	Molecular Weight:
	136.06

	Synonyms:
	Calcium acid phosphate

Calcium dibasic phosphate

Calcium hydrogen orthophosphate

Calcium hydrogen phosphate

Calcium monohydrogen phosphate

Calcium monohydrogen phosphate anhydrous

Calcium phosphate (1:1)

Calcium phosphate (CaHPO4)

Calcium phosphate, dibasic

Calcium phosphate dibasic anhydrous

Calcium phosphate, dibasic, dental grade

Calcium secondary phosphate
Dicalcium phosphate
Monocalcium acid phosphate

Monocalcium phosphate

Monohydrogen calcium phosphate

Phosphoric acid, calcium salt (1:1)

Secondary Calcium phosphate


1.2 Purity/Impurities/Additives

	Purity
	98.9% (NIER, 2006a-d; NIER, 2008a-b; NIER, 2009)

	Impurities
	-

	Additives
	-

	
	

	Purity
	100.5% (NIER, 2010)

	Impurities
	-

	Additives
	-


1.3 Physico-Chemical properties

Table 1     Summary of physico-chemical properties
	Property
	Value
	References

	Physical state
	Odourless, tasteless,
white crystalline powder
	Lide, 2004 and Lewis, 2002

	Melting point
	>450°C
	ECHA, 2011

	Density
	2.92 g/cm3
	Lide, 2004

	Water solubility
	1.10 g/L (at 20°C, pH 5.0),

0.153 g/L (at 20°C, pH 6.5),

7.16x10-2 g/L (at 20°C, pH 8.5)

0.2 g/L (at 25°C)
	ECHA, 2011
Lide, 2004

	Solubility in organic solvents
	Insoluble in ethanol
	Lide, 2004


The boiling point, vapour pressure, dissociation constants and partition coefficients are not applicable to inorganic salt.
1.4 Category Justification

2 general information on exposure

2.1 Production Volumes and Use Pattern

In the Republic of Korea (sponsor country), the production, use and import volumes of calcium hydrogen orthophosphate were 1,292, 796 and 20,292 tonnes in 2006, respectively (NIER, 2006e). In European Nordic countries estimated use volumes of calcium hydrogenorthophosphate were approx. 400, 6,500 and 3,600 tonnes in 2007, 2008 and 2009, respectively (SPIN, 2011).
Use Pattern

Calcium hydrogenorthophosphate is used in toothpaste products, pharmaceuticals, pigment, paint, and ink additives and food/foodstuff additives in the sponsor country (NIER, 2011). It is also used as a dietary supplement, and as an antacid, pellitizing aid and thickening agent in the pharmaceutical industry, chiefly in animal feeds, mineral supplement in cereals and other foods, and calcium replenisher (HSDB, 2011).
In the Republic of Korea, calcium hydrogenorthophosphate is mainly used as disinfectant in toothpaste products. Figure 1 describes the use process of calcium hydrogenorthophosphate as disinfectants. Detailed reaction process is not available (NIER, 2011).
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Figure 1 The use process of calcium hydrogenorthophosphate
2.2 Environmental Exposure and Fate

2.2.1 Sources of Environmental Exposure

Calcium hydrogen orthophosphate has a significant eutrophication potential, similar to that of inorganic phosphate. 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 (USGS, 2008).
2.2.2 Photodegradation

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

The hydrolysis study not being applicable could be based on low water solubility of calcium hydrogenorthophosphate.
2.2.4 Transport between Environmental Compartments

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

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

The current state of science does not allow for the unambiguous interpretation of the significance of various measures of bioaccumulation (e.g., BCF, BAF) for inorganic substances (Adams and Chapman, 2007). Also, computer models such as BCFWIN (from the US EPA EPI Suite) are not suitable for inorganic substances like calcium hydrogenorthophosphate.
2.3 Human Exposure

2.3.1 Occupational Exposure

In the Republic of Korea (sponsor country), calcium hydrogenorthophosphate is usually used in toothpaste products and is handled in a closed system. No monitoring data are available from the workplaces. A sampling dust collector is used for engineering controls and wastewater of each process is well controlled by physical and chemical treatment. Administration controls are regulated under industrial safety and health and safe work practices. Inhalation exposure is managed with local ventilation systems and personal protective equipment (PPE) such as dust masks, gloves and goggles. Occupational exposure is considered to be negligible in the sponsor country (NIER, 2011).
2.3.2 Consumer Exposure

Calcium hydrogenorthophosphate is mainly used as disinfectant in toothpaste products in the sponsor country. It is also used for control of acidity in powdered drink mixes and as a leavening agent in bread, cake mixes, and self-rising flour. The general public may be exposed to small quantities of calcium hydrogenorthophosphate by the consumption of food and some food/foodstuff additives (NIER, 2011; HSDB, 2011; KFDA, 2011).
3 human health hazards

3.1 Effects on Human Health

3.1.1 Toxicokinetics, Metabolism and Distribution

Calcium plays a key role as an essential structural component of the skeleton and also in many fundamental biological processes. These processes include neuromuscular excitability, membrane permeability, muscle contraction, enzyme activity, hormone release, and blood coagulation, among others. To maintain a constant concentration of calcium, despite marked variations in intake and excretion, endocrine control mechanisms have evolved primarily consisting of the interactions of three major hormones–parathyroid hormone (PTH), calcitonin (CT), and cholecalciferol (vitamin D) (Klaassen, 2008). Calcium is absorbed from the gastrointestinal (GI) tract in a two-step process. Absorption occurs rapidly from the gut lumen into mucosal cells, and is then extruded into the interstitial fluid, with the first step faster than the second. 1,25-Dihydroxyvitamin D (1,25(OH)2D, the active form of vitamin D) is required for both steps in calcium transport. Fractional calcium absorption varies inversely with dietary calcium intake. With a prolonged decrease in calcium intake, serum parathyroid hormone and 1,25(OH)2D concentration increase and the fraction of ingested calcium which is absorbed increases (Bingham et al., 2001). Normal total plasma calcium levels range 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 plus calcium complexed with phosphate and citrate. The ionized calcium fraction is generally inferred from the total plasma calcium. Ionized calcium is roughly 50% of the total plasma calcium and ranges from about 4.7 to 5.2 mg/dL (1.17 to 1.3 mmol/L) (Beers and Berkow, 1999). Unabsorbed ingested calcium is excreted in the feces. Renal calcium excretion is a function of the filtered load and the efficiency of reabsorption; the latter of these is regulated by parathyroid hormone. A high sodium diet increases the renal excretion of calcium, as both compete for reabsorption at the same sites in the renal tubules (Bingham et al., 2001).
Phosphorus is one of the abundant elements in the human body. Most phosphorus in the body is complexed with oxygen as phosphate. 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 the crystal hydroxyapatite. In soft tissues, phosphate is mainly found in the intracellular compartment. It is an integral component of several organic compounds, including nucleic acids and the phospholipids of cell membranes. Phosphate is also intimately involved in aerobic and anaerobic energy metabolism. RBC 2,3-diphosphoglycerate (2,3-DPG) plays a crucial role in O2 delivery to tissue. Inorganic phosphate is a major intracellular anion, but it is also present in plasma. The normal plasma inorganic PO4 concentration in adults ranges from 2.5 to 4.5 mg/dL (0.81 to 1.45 mmol/L). Like calcium, gastrointestinal phosphate absorption is also enhanced by vitamin D. Renal phosphate excretion roughly equals GI absorption to maintain net phosphate balance. Phosphate depletion can occur in a variety of disease states and results in conservation of phosphate by the kidneys. Bone phosphate serves as a reservoir, which can buffer changes in plasma and intracellular phosphate (Beers and Berkow, 1999).
3.1.2 Acute Toxicity

Studies in Animals

Inhalation

The acute inhalation toxicity study in Wistar rats following standard acute methods [OECD TG 403] in compliance with Good Laboratory Practice (GLP). 5 of each male and female rats were exposed by nose-only, flow-past inhalation for 4 hours to calcium bis(dihydrogen orthophosphate) (CAS No. 7758-23-8) at mean concentration of 2.6 mg/L air. All animals were observed for clinical signs and mortality during the inhalation exposure and the subsquent 14 days observation period. Body weights were recorded prior to exposure on test day 1, and during the observation period on test days 2, 4, 8 and 15 before necropsy. No mortality but slight to moderate ruffled fur was noted in all animals even after the exposure and was still present in most animals up to test day 2. Thereafter, all animals were free from clinical signs. Body weight loss was noted in all animals from test day 1 to test day 2. Normal body weight development was observed thereafter. In conclusion, the acute inhalation LC50 value was estimated to be 2.6 mg/L air or higher (ECHA, 2011).
Dermal

The acute dermal toxicity study was conducted under EPA OPPTS 810.1200 (acute dermal toxicity). Calcium bis(dihydrogenorthophosphate) (CAS No. 7758-23-8) anhydrous was directly applied to the skin of rabbits (5 male and 5 female) at the concentration of 2,000 mg/kg bw. The duration of exposure was 72 hours and the animals were observed for 14 days following a single treatment. No mortality and no clinical signs, but other findings were observed; darkened dose sites, severe erythema, mile edema and skin at the abrasion marks separated and filled with reddish fluid and pus-like material. There were no apparent local dermal effects following a 24 hours sham-treatment. Based on these results dermal LD50 was higher than 2,000 mg/kg bw in rabbits (ECHA, 2011).
Oral

The acute oral toxicity study in Sprague-Dawley rats following acute toxic class method [OECD TG 423] in compliance with Good Laboratory Practice (GLP). Calcium hydrogenorthophosphate was orally administered at a dose level of 2,000 (1st and 2nd step) mg/kg bw to 3 female rats (8 to 9 weeks old) per study step. Distilled water was used as a vehicle. Mortality, body weights and clinical signs were recorded during a 14 days observation period and the animals were subjected to gross necropsy examination. At the 1st and 2nd steps, no mortality or clinical signs were observed for all animals. One animal for the 1st step had loss of body weight 3 days after administration, but recovered on 7 days after administration. There was normal body weight gain in all animals for the 2nd step. At the end of study, animals were subjected to necropsy and no abnormal gross findings were observed for the 1st and 2nd steps. Based on these results, the acute oral LD50 value for female rats is over 2,000 mg/kg bw (NIER, 2008).
The acute oral toxicity study in female Sprague-Dawley rats following standard acute method [no guideline followed]. Calcium hydrogenorthophosphate was orally administered at dose levels of 4,640 and 10,000 mg/kg bw to 5 rats (190 to 210 grams) per group. Water was used as a vehicle. Mortality and clinical signs were recorded during a 14 days observation period and the animals were subjected to gross necropsy examination. In each administered group, no mortality and clinical signs were observed for all animals. Based on these results, the acute oral LD50 value for female rats is higher than 10,000 mg/kg bw (ECHA, 2011).
Other Routes of Exposure

No reliable studies available.
Studies in Humans
No reliable studies available.

Conclusion

The oral LD50 was higher than 2,000 mg/kg bw/day in rats. Calcium hydrogen orthophosphate showed low acute oral toxicity.
3.1.3 Irritation

Skin Irritation

Studies in Animals

This study was performed to assess the acute dermal irritation / corrosion [OECD TG 404] of the test substance, dicalcium phosphate (not mixed with another solid) by a single dermal treatment to rabbit (3 rabbits/sex). The amount of the test substance was 0.5 grams and wrapped in rubber for 24 hours. Erythema and edema were recorded during a 3 days (72 hours) observation period. During the observation period, there were no case of erythema and edema in all rats. Based on these results, dicalcium phosphate was considered to be a non irritant (ECHA, 2011a).
Studies in Humans

No reliable studies available.
Eye Irritation

Studies in Animals

The purpose of this study was to determine the eye irritation potential of the test material using the in vitro SkinEthic Reconstituted Human Corneal model (HCE, SkinEthic Laboratories, France) after a treatment period of 10 minutes. The test is based on the hypothesis that irritant chemicals are able to penetrate the corneal epithelial tissue and are sufficiently cytotoxic to cause cell death. The experimental design of the study consists of a test for direct reduction of MTT (3-[4,5-dimethylthiazol-2-yl]-2,5-diphenyl-tetrazolium bromide) by the test material followed by the main test. For the main test, triplicate SkinEthic tissues were treated with 30 mg of the test material for 10 minutes. Triplicate tissues treated with 30 µL of solution served as the negative control and triplicate tissues treated with 30 µL of 1% w/v sodium dodecyl sulphate served as the positive control. At the end of the exposure period each SkinEthic tissue was rinsed. The rinsed tissues (two per group) were taken for MTT loading. The remaining tissues were retained for possible histopathology. Following MTT loading the reduced MTT was extracted from the tissues. After extraction the absorbency of triplicate aliquots of the extracted MTT solution for each SkinEthic tissue was measured. The optical density was measured at 540 nm. Data are presented in the form of percentage viability (MTT conversion relative to negative controls). The relative mean viability of the test material treated tissues after a 10 minute exposure was 102.9%. It was considered unnecessary to proceed with tissue histopathology. According to the protocol followed the test material was considered to be a non irritant (ECHA, 2011).

This study was performed to assess the eye irritation of the test substance, calcium hydrogenorthophosphate by a single treatment to six rabbits (New Zealand albino rabbit). The amount of the test substance was 0.1 grams (finely ground sample) and the duration of exposure was 24 hours. The animals were observed for 168 hours for signs of intoxication and inflammation to the cornea, iris and conjunctivae were recorded. One hour after treatment, slight erythema was found.  However, all scored zero for 24 hours. Based on these results, the test material was not irritating to the eye of rabbits. However, the study supports the conclusion that calcium hydrogenorthophosphate has a low overall potential for eye irritation in vivo and the data can therefore be used reliably as part of a weight of evidence approach. As no scores were recorded for the time points of 24, 48 and 72 hours calcium hydrogenorthophosphate is considered to be non-irritating to the eyes of rabbits in vivo (ECHA, 2011).

This study was performed to assess the eye irritation of the test substance, dicalcium phosphate dihydrate (CAS No. 7789-77-7) by a single treatment to three albino rabbits (one female and two males, not reported strain). The amount of the test substance was 0.1 grams (finely ground sample) and treated for 24 hours. The animals were observed for 168 hours. One hour after treatment, slight erythema, moderate to copious discharge and no edema were found, but scored zero for 24 hours (normal eyes). Based on these results, the test material was not irritating to the eye of rabbits. The test material was classified as slightly irritating to the eyes of rabbits, according to the author's system of classification. The study itself is not sufficient for classification and labeling in accordance with Regulation No. 1272/2008 as no individual eye scores were recorded. However, the study supports the conclusion that calcium hydrogenorthophosphate has a low overall potential for eye irritation in vivo and the data can therefore be used reliably as part of a weight of evidence approach. As no scores were recorded for the time points of 24, 48 and 72 hours calcium hydrogenorthophosphate is considered to be non-irritating to the eyes of rabbits in vivo (ECHA, 2011).
Studies in Humans

No reliable studies available.
Respiratory Tract Irritation
No reliable studies available.

Conclusion

Calcium hydrogenorthophosphate was not irritating to rabbit skin. Two older in vivo studies indicated that dicalcium phosphate dihydrate was not irritating to rabbit eye.
3.1.4 Sensitisation

Although no good-quality sensitisation studies were found for calcium hydrogenorthophosphate itself, the presence of these ions in large amounts in the body, structural considerations, and existing data on other calcium and phosphate salts, as well as a good-quality LLNA study on the sodium salt, indicate that calcium hydrogenorthophosphate is highly unlikely to possess any significant sensitisation potential.
3.1.5 Repeated Dose Toxicity

Studies in Animals

Inhalation

No information was available.
Dermal

No information was available.
Oral

In a 28-day repeated dose oral toxicity study in Sprague-Dawley rats (10/sex in the control and top-dose group, 5/sex in the low-dose and medium-dose groups) following OECD TG 407, clinical signs were examined. All animals in the control and dosing groups survived the duration of the study and there were no effects on mortality. During the observation period, no abnormal clinical signs were observed in all males and females in the 250 mg/kg bw/day group. Compound-colored stool was sporadically evident from Day 4 to Day 5 in females of the 500 mg/kg bw/day and from Day 1 throughout the study in all males and females of the 1,000 mg/kg bw/day. In males and females at 1,000 mg/kg bw/day of the recovery group, compound-colored stool was evident on Day1 of the recovery period. During the dosing and recovery period, no abnormally detailed clinical signs were evident in males and females in the dosing groups. In males and females in the dosing groups, no statistical significance in body weight was noted compared to the control group during the dosing period. In males and females of the 1,000 mg/kg bw/day group, no statistical significance in body weight was noted compared to the control group during the recovery period. In males and females in the dosing and the recovery group, there were no substance-related changes in urinalysis. In males and females of the dosing groups, there were no effects on hematological parameters associated with the test substance. Statistically significant increases of the activated partial thromboplastin time (APTT) were noted in males of the 500 mg/kg bw/day group compared to the control group. However, there were slight increases and lack of relationship with the dose-response. Decreases of erythrocyte (RBC) and increases of mean corpuscular volume (MCV), platelets (PLT) and reticulocyte (Reti) were noted in females in the 1,000 mg/kg bw/day compared to the control group. But those signs suggest a lack of relationship with the dose-response. Also no morphological findings of liver or spleen were observed. In males and females of dosing and recovery groups, there were no effects on organ weights associated with the test substance. Statistically significant increases in relative liver organ weight were noted in males in the 250mg/kg bw/day group compared to the control group. (NIER, 2010).
Studies in Humans
No information was available.
Conclusion

In a repeated dose oral toxicity study, calcium hydrogenorthophosphate was given orally at dose levels of 0, 250, 500 and 1,000 mg/kg bw/day to rats. Five males and females were assigned to each group. Repeated dose toxicity by oral administration of the test item in rats was assessed. There were no treatment-related changes in clinical signs, body weight, food consumption, urinalysis, hematology, serum biochemistry, necropsy findings and organ weights. Based on these results, it was concluded that the oral administration of calcium hydrogen orthophosphate to rats resulted in no toxicologically significant changes in all items examined. 
Therefore, under the present experimental conditions, the NOAEL of the test item is considered to be 1,000 mg/kg bw/day for both sexes of rats in this 28-day repeated dose oral toxicity study.

3.1.6 Mutagenicity

Studies in Animals

In vitro Studies

Bacterial Reverse Mutation (Ames test)

This study was conducted to evaluate the mutagenic potential of the test substance, calcium hydrogenorthophosphate, using a bacterial system. Dose range-finding test was performed using the Salmonella typhimurium strains TA100, TA98 and the Escherichia coli strain WP2uvrA in the presence and absence of a metabolic activation containing S9 fraction. The test substance at 5,000 µg/plate was used as a maximal concentration and diluted to seven dose levels by a factor four (1.2 to 5,000 µg/plate) for treatment to the bacterial system. According to the results of dose range-finding test, 1,250 µg/plate of the test substance was determined to be a maximal concentration in the absence and presence of S9 mix in the main mutation test, and diluted to six doses by a factor two; 39 to 1,250 µg/plate in the absence and presence of S9 mix. In the confirmation test, 2,000 µg/plate was used as a maximal concentration in the absence and presence of S9 mix, and diluted to six doses by a factor two; 62.5 to 2,000 µg/plate in the absence and presence of S9 mix. In the main and the confirmation test, 5 bacterial strains, Salmonella typhimurium TA100, TA98, TA1535, TA1537 and Escherichia coli WP2uvrA were treated with the test substance with or without S9 mix using a preincubation method and 3 plates at each dose level were used. As a result of the main mutation test, the test substance at any concentrations of 39 to 1,250 µg/plate with and without S9 mix didn't induce the increase in the frequency of revertant colonies in a dose-dependent manner, representing non-genotoxic. Regardless of S9 mix and tester strains, the precipitation of the test substance was observed on the agar plate treated at the dose of 1,250 µg/plate dose. In the confirmation test, the test substance at any concentrations of 62.5 to 2,000 µg/plate with and without S9 mix didn't induce the increase in the frequency of revertant colonies dose-related. The precipitation of the test substance was observed on the agar plate treated at 2,000 µg/plate. The frequency of revertant colonies for the negative control, glycerol formal was considered to be acceptable and all of the positive controls induced marked increases in the frequency of revertant colonies confirming the activity of S9 mix and the sensitivity of the bacterial strains. Based on these results, calcium hydrogenorthophosphate was considered to be non-genotoxic under the present test conditions (NIER, 2006c).
Chromosomal aberration

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

No reliable studies available.
Studies in Humans

No reliable studies available.
Conclusion

Based on the in vitro study results, calcium hydrogenorthophosphate was not mutagenic in bacteria and did not cause chromosome aberration in hamster lung cells (CHL). In conclusion, calcium hydrogenorthophosphate is considered to be non genotoxic under in vitro conditions. In addition, tricalcium phosphate, a very similar substance to calcium hydrogenorthophosphate was not mutagenic in bacteria and did not cause chromosome aberration in hamster lung cells (NIER, 2005; NIER, 2009a).
3.1.7 Carcinogenicity

No data are available for the carcinogenicity of calcium hydrogenorthophosphate.
3.1.8 Toxicity for Reproduction

Studies in Animals
Effects on Fertility
The purpose of this study was to evaluate the reproductive toxicity of calcium hydrogenorthophosphate, by oral administration to male and female rats [OECD TG 421: Reproduction/Developmental Toxicity Screening Test]. Sprague-Dawley rats were treated by gavage at doses of 0, 250, 500, and 1,000 mg/kg bw/day (amount of vehicle: 5 mL/kg). Males in the main group (13 rats per group) were administered for a total of 42 days (two weeks each prior to, during and post mating), and females in the main group (13 rats per group) were administered for two weeks prior to mating, throughout gestation and until day 4 after delivery. Females showing evidence of mating were dosed once daily for 26 days after the last day of mating. Rats were mated at a ratio of 1:1 for a period of 10 days. Positive confirmation was defined as Day 0 of gestation. All animals were observed daily throughout the study for mortality, general condition and gross evidence of clinical signs and symptoms. Females were also observed for signs of abortion and premature birth. Furthermore, parameters including the number and sex of pups, number of corpora lutea and uterine implants, mean litter size, live births, postnatal mortality, and body weights and external examination of pups on postnatal days 0 and 4 were examined in F1 offspring. All animals survived the duration of the study. There were no effects on mortality. Soft stool was observed in two males dosed with 500 mg/kg bw/day and in one female dosed with 1,000 mg/kg bw/day indicating no effects of toxicity. No effects on body weights were evident in parents and pups. Food consumption of females in 250 mg/kg bw/day dosed group was significantly decreased (p<0.05) compared to the control group on Day 7. No statistically significant differences were evident in the other dosed groups which did not show any clear evidence to be dose-dependent as well; therefore, these were considered to be no dosing related effects. In addition, no statistically significant differences in mating period, mating index, gestation period, delivery, male and female fertility index, gestation index, pre- and post- implantation loss rate, live birth index, mean litter size and viability index on postnatal Days 0 and 4 were noted between the dosed groups and the control group. Therefore, these were considered to be no dosing related effects, and no effects were evident in the external examination and sex ratio of pups. The absolute and related organ weights did not show statistically significant differences compared to the control group. Also, no effects were evident in histopathology findings; therefore, these were not considered to be dosing related effects. Based on the results of this study, no dose-related effects were noted in reproductive function of parents in the 1,000 mg/kg bw/day dosed group. The NOAEL was considered to be 1,000 mg/kg bw/day for parents of both sexes (NIER, 2009b).
Developmental Toxicity
A developmental toxicity study with calcium hydrogenorthophosphate was performed in accordance with the OECD TG 421 (Reproduction/Developmental Toxicity Screening Test). Sprague-Dawley rats were treated by gavage at doses of 0, 250, 500, and 1,000 mg/kg bw/day (amount of vehicle: 5 mL/kg). Males in the main group (13 rats per group) were administered for a total of 42 days (two weeks each prior to, during and post mating), and females in the main group (13 rats per group) were administered for two weeks prior to mating, throughout gestation and until day 4 after delivery. Females showing evidence of mating were dosed once daily for 26 days after the last day of mating. Rats were mated at a ratio of 1:1 for a period of 10 days. Mortalities were observed in 7, 2, 1 and 6 pups in 0, 250, 500 and 1,000 mg/kg bw/day dosed groups until postnatal Day 4, but the other abnormal signs were not noted. These were within the spontaneous range and did not show any clear evidence to be dose-dependent. Therefore, these were not considered to be dosing related effects. Body weights of pups were comparable to control animals throughout the study. No effects on body weights were evident in any dose groups. In 0, 250, 500 and 1,000 mg/kg bw/day dosed groups, the viability index on postnatal Day 0 was 99.0, 98.0, 97.8 and 100%, and the viability index on postnatal Day 4 was 96.2, 98.6, 99.5 and 96.7%, respectively. Furthermore, there were no effects in external appearance, live birth index, and mean litter size on postnatal Days 0 and 4. Based on these results, the NOAEL on developmental toxicity was considered to be 1,000 mg/kg bw/day (NIER, 2009).
A developmental toxicity study with monocalcium phosphate monohydrate (FDA 71-81) was performed in mice (albino CD-1), rats (Wistar derived stock) and rabbits (Dutch-belted). Mice and rats were administered by oral intubation daily on Days 6 to 15 of gestation at the dosing levels of 0, 4.65, 21.6, 100.0 and 465.0 mg/kg and 0, 4.1, 19.1, 88.5 and 410.0 mg/kg, respectively. Rabbits were dosed by oral intubation at 0, 2.17, 10.10, 46.7 and 217.0 mg/kg daily on Days 6 to 18 of gestation. The pregnant mice, rats and rabbits administered showed no maternal or developmental toxicity at the highest dose levels and the NOAELs for both maternal and developmental toxicity were >465, >410 and >217 mg/kg bw/day in mice, rats and rabbits, respectively (US FDA, 1974).
Studies in Humans
No information was available.
Conclusion

In reproductive and developmental toxicity screening test by oral administration of calcium hydrogenorthophosphate in Sprague-Dawley rats, males were administered for a total of 42 days, and females were administered for two weeks prior to mating, throughout gestation and until day 4 after delivery. This study found no indication of any reproductive toxicity in parent animals or developmental toxicity in pups at the maximum tested dose of 1,000 mg/kg bw/day. Therefore, the NOAEL for reproductive and developmental toxicity was 1,000 mg/kg bw/day.
4 hazards to the environment

4.1 Aquatic Effects

Acute Toxicity Test Results

Fish

In an acute toxicity test [OECD TG 203] performed under GLP, the 96hr-LC50 value for Japanese medaka (Oryzias latipes) exposed to 100 mg/L calcium hydrogenorthophosphate under static conditions was >100 mg/L (nominal, >13.5 mg/L (the highest concentration measured in solution)). The pH during the exposure period was maintained at pH 7.18∼7.97. There were no mortalities and adverse effects observed in any of the fish exposed during the test (NIER, 2006a).
Invertebrate

Daphnia magna (groups of 30 organisms) was observed for immobilisation at 48 hours following static exposure to concentrations of calcium hydrogenorthophosphate of 100 mg/L and control. The study was conducted according to [OECD TG 202] "Daphnia sp., Acute Immobilisation Test" under GLP. The pH during the exposure period was maintained at pH 7.80∼8.14. No immobility was observed at the tested concentrations. Based on these results, the EC50 was >100 mg/L (nominal, >2.9 mg/L (the highest concentration measured in solution)) after 48-hour exposure (NIER, 2006b).
Algae
Growth inhibition test of calcium hydrogenorthophosphate with algae (Pseudokirchneriella subcapitata) was conducted using the [OECD TG 201] method under GLP. The algal biomass was adjusted to 5.0×103 cells/mL in each replicate flask. The flasks were incubated at temperatures of 23.7±0.5oC under continuous illumination (intensity 60 to 120 μE/m2/s) and pH was maintained at 8.30 to 9.06 during the exposure period of 72 hours under static exposure to concentrations of calcium hydrogenorthophosphate of 100 mg/L and control. Based on the results, 72 hours ErC50 (growth rate) and the EyC50 (yield) results were > 100 mg/L (nominal, > 4.4 mg/L (the highest concentration measured in solution)) (NIER, 2007).
Chronic Toxicity Test Results
No data available.
Toxicity to Microorganisms

No data available.
4.2 Terrestrial Effects

Acute Toxicity Test Results

No data available.
Chronic Toxicity Test Results

No data available.
4.3 Other Environmental Effects

No data available.
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