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I. Introduction 

A study on chronic toxicity of a substance to the aquatic invertebrate Daphnia magna is 
performed in order to gain information about the aquatic risk of this substance. For this 
reason, it is essential that the study report defines clearly and unambiguously to which 
substance and to which purity of the substance the test concentrations and consequently 
the derived effect values refer. 

The study documentation "Chronic Toxicity of Hydrogen Cyanamide to Daphnia magna 
under Flow-Through Test Conditions" which is subject to this position paper comprises the 
study report (121 pp.) and a raw data package (331 pp.). The study report is composed of 
the main study report (p. 1-33) and three annexes containing amongst others statistical and 
analytical data and a copy of the study protocol. 

 

II. Clarification on test substance  

II.1.  Test substance 

The test materials as mentioned in the study report were (summary, p. 9):  

 

"Hydrogen cyanamide" is a synonym for "cyanamide" and both terms refer to the chemical 

substance with the structural formula  and a molecular weight of 42.04 g/mole. 

DORMEX®, another term mentioned in the study, is the trade name of the 50% w/w aqueous 
solution of pure (hydrogen) cyanamide which was employed as test substance.  

The test was performed using 
14

C radiolabelled pure (hydrogen) cyanamide as indicator 
substance and was isotopically diluted with DORMEX®. From this isotopically diluted 

14
C 

cyanamide solution the test solutions (= dosing solutions) were prepared. 

Five test concentrations (plus a water control) are specified in the study report (summary, 
p. 9): 

  

Unfortunately, the study report (p. 1-33) gives no clear advice as to which substance these 
values and also the test results refer, to DORMEX® or to pure (hydrogen) cyanamide. The 
following terms regarding the test material were used in the study report: Hydrogen 
cyanamide, Hydrogen cyanamide solution, a.i. [active ingredient], DORMEX®, Hydrogen 
cyanamide (DORMEX®) technical standard. 
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For this reason, the study results (study report, summary, p. 9) do not permit to draw 
unambiguous conclusions with respect to the ecotoxicological impact of cyanamide on the 
aquatic invertebrate species Daphnia magna.  

 

 
MATC: = Maximum Acceptable Toxicant Concentration 

A lot of other statements in the study report are also ambiguous and can easily lead to the 
conclusion that the 50% w/w cyanamide solution is meant. For example, see the citation 
below (study report, abstract, p. 10, 1

st
 paragraph): 

"A flow-through chronic toxicity study was conducted with Daphnia magna exposed to […] 
five concentrations of Hydrogen cyanamide, (Lot No. 424801, CAS 420-04-2, at 50% w/w 
purity) […] Mean measured concentrations of Hydrogen cyanamide, determined by LSC, 
were 0.023, 0.049, 0.10, 0.21, and 0.41 mg/L."  

The intention of this position paper is to show that the mentioned test concentrations and 
the determined study results refer to pure (hydrogen) cyanamide and not to the test 
material DORMEX®, a 50% (w/w) aqueous solution of pure (hydrogen) cyanamide.  

This fact can most precisely be demonstrated following the descriptions of the preparation 
of the dosing solution (= stock solution):  

 

II.2.  Preparation of the stock solution 

The preparation of the stock solution is described in the study report on page 13: 
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One of the main reasons for the uncertainty concerning the interpretation of test 
concentrations and test results might be due to the misleading wording in the previous 
paragraph: "A total of 810 mg non-radiolabelled Hydrogen cyanamide active ingredient (TS-
7688) […]". "Hydrogen cyanamide active ingredient” would refer to pure (hydrogen) 
cyanamide whereas TS-7688 specifies DORMEX® which contains 50% w/w pure (hydrogen) 
cyanamide (see above). Consequently, this phrase is contradictorily. In order to solve the 
problem, the raw data had to be consulted.  

That the 810 mg non-radiolabelled "Hydrogen cyanamide active ingredient" actually refer to 
pure (hydrogen) cyanamide and not to Dormex is clearly demonstrated by calculations 
presented in the raw data, appendix III (Figure 1). To achieve this 810 mg pure (hydrogen) 
cyanamide in the stock solution 1620 mg DORMEX® have to be applied. 

Taking into account this information provided by the raw data, the preparation of the stock 
may be described as presented in the following example: 

The 
14

C-cyanamide standard* (laboratory reference no. RS-8305) was quantitatively 
transferred with water to a volume of 25 ml (= laboratory reference no. SS-8305). The 
concentration of this aqueous 

14
C-cyanamide solution was measured by liquid scintillation 

counting (LSC). The concentration of 
14

C-cyanamide was determined to be 31.5 µg/mL. 

3.5 mL of aqueous 
14

C-cyanamide solution containing 110 µg of 
14

C-cyanamide were 
mixed with 1620 mg of DORMEX® and made up with ABC reagent water to 2000 mL. The 
resulting stock solution had a nominal concentration of 405 µg pure (hydrogen) 
cyanamide/mL. This corresponds to a specific radioactivity of 395 dpm/µg pure 
(hydrogen) cyanamide 

(*
14

C-cyanamide standard: total activity 1 mCi, specific activity 55mCi/mmol, radioactive 
purity 99% (study report, p. 13)) 

The above mentioned values can be calculated as follows:  

110 µg of 
14

C-cyanamide ≙ 0.00262 mmole 
14

C-cyanamide ≙ 0.1441 mCi** ≙ 3.2 × 10
8 

dpm*** 

110 µg of 
14

C-cyanamide ≙ 3.2 × 10
8 

dpm ≙ 1620 mg of DORMEX® ≙ 810 mg pure (hydrogen) 

cyanamide ≙ 810000 µg pure (hydrogen) cyanamide 

810000 µg pure (hydrogen) cyanamide ≙ 3.2 × 10
8 

dpm 

1 µg pure (hydrogen) cyanamide ≙ 395 dpm 

(** 1 Ci = 3.7 × 10
10

 dps = 2.22 × 10
12

 dpm;  *** dps: decays per second; dpm: decays per minute) 
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Figure 1: Preparing of the stock solution 

(p. ABC 41942R  PG 000137 of the raw data, appendix III) 
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II.3.  Test solutions 

The test solutions (5 concentrations plus control) were prepared from the stock solution 
(also called diluter solution or dosing solution) using an automatic diluter system. This diluter 
system was calibrated before test start. 

In order to measure the test concentrations during the test, samples were taken at 9 
particular times and the radioactivity was counted. After test finalisation the mean 
measured concentrations were determined.  

The following table (Figure 2) provides the nominal as well as the mean measured test 
concentrations. They are identical to those which were presented in the study summary 
(please see above, p. 2).  

It could be clearly shown in the explanations above that the diluter/stock solution refers to 
pure (hydrogen) cyanamide and not to the 50% aqueous solution DORMEX®. Hence, it is 
unquestionable that the test concentrations/test levels provided in the table below also 
relate to pure (hydrogen) cyanamide. 
 

 
Please note: The nominal/calculated concentration of the stock (= diluter/dosing) solution was 405 mg/L pure (hydrogen) 
cyanamide; please refer to p. 4 and Figure 1. However, in the table above (Figure 2) and in most parts of the raw data the 

nominal/calculated concentration of the stock (= diluter/dosing) solution was given as 400 mg/L pure (hydrogen) 
cyanamide; presumably in order to simplify the calculation of the five nominal test concentrations. Nevertheless, this 
procedure did not influence the test results since they refer to measured concentrations. 

 
Figure 2: Overview on test concentration measured during the test 

(Study report, p. 24) 
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Additional proof for the fact that the concentrations of the diluter/stock solution and the 
test solutions, refer to pure (hydrogen) cyanamide can be found in the study protocol. 

 

Figure 3: Test specific information 

(Study report, Annex I, p. PG 00038) 

The phrase "Test concentrations will be based on purity" considers the pure (hydrogen) 
cyanamide content in the test substance DORMEX®. The purity and thus the pure (hydrogen) 
cyanamide content of DORMEX® is 50% w/w (see above, p. 2). 
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II.4.  Clarified test concentrations 

It could be shown that the test concentrations as mentioned in the study report refer to 
pure (hydrogen) cyanamide. They were: 

• Nominal: 0.025, 0.050, 0.10, 0.20, and 0.40 mg pure (hydrogen) cyanamide/L 

• Measured: 0.023, 0.049, 0.10, 0.21, and 0.41 mg pure (hydrogen) cyanamide/L 

Measured*: 0.023, 0.049, 0.104, 0.206, and 0.409 mg pure (hydrogen) cyanamide/L 

The test concentrations corresponding to the 50% w/w aqueous solution of pure (hydrogen) 
cyanamide (= DORMEX®) would be: 

• Nominal: 0.050, 0.10, 0.20, 0.40, and 0.80 mg DORMEX®/L 

• Measured: 0.046, 0.098, 0.20, 0.42, and 0.82 mg DORMEX®/L 
• Measured*: 0.046, 0.098, 0.208, 0.412, and 0.818 mg DORMEX®/L  

* These values are expressed in more detail and derived from the measured single values 
as provided in Fig. 2, p.6. 
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III. Clarification on test results 

Preparing the draft CAR the competent authority checked the raw data and identified a 
mistake in transferring the raw data into the calculation sheets: 

The number of “total alive young” in replicate C of control group at test is not 1205 as stated in the 
statistical part of the report but 1505.  

 
Figure 4: Results for control 

(Study report, Annex I, p. PG 00091) 

That implies in sum a higher “mean total alive young” for the control as result from 4 replicates related 
to reproduction days; it must be 11.33 instead of 10.83.  

 
* statistically significant 

Figure 5: Summary of data and statistical analyses 

(Study report, Table VI, p. 28) 

 

A recalculation of LOEC/NOEC based on the new value for the control was carried out with Dunnett 
and Williams test.  
 
The resulting NOEC is:  

0.104 mg pure (hydrogen) cyanamide/L, corresponding to 0.208 mg DORMEX®/L 
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IV. Conclusion 

Based on the fact that the test concentrations refer to pure (hydrogen) cyanamide and 
considering the recalculated LOEC and NOEC values, the determined effect values are: 

• 21-Day NOEC 0.104 mg pure (hydrogen) cyanamide/L 

• 21-Day LOEC 0.21 mg pure (hydrogen) cyanamide/L 

 

This corresponds to: 

• 21-Day NOEC 0.208 mg DORMEX®/L 

• 21-Day LOEC 0.416 mg DORMEX®/L 


