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Through Test Conditions; ABC Laboratories, Columbia (Missouri), Final Report #41942"

l. 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.

Il. Clarification on test substance
I1.1. Test substance

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

Hydrogen cyanamide solution; recef ed 9-22-94, (Batch #424801), The purity
listed as 50% w/w; clear liquid. "*C Hydml%en cyanamide (Lot# 950530),
received 5-31-95; specific activity = 55 mCi mmc{e.

"Hydrogen cyanamide" is a synonym for "cyanamide" and both terms refer to the chemical
H
/
NEC—N\
substance with the structural formula H 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 *C radiolabelled pure (hydrogen) cyanamide as indicator
substance and was isotopically diluted with DORMEX®. From this isotopically diluted *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):

Nominal Test Concentrations: Control, 0.025, 0.050, 0.10, 0.20, and 0.40 mg/L
Mean Measured Test Concentrations: 0.023, 0.049, 0.10, 0.21, and 0.41 mg/L

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.

Results: 21-Day EC5q = >0.41 mg/L
21-Day NOEC = (.21 mg/L
21-Day LOEC = 0.41 mg/L
21-Day MATC = 0.29 mg/L

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* 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):

11.2. Preparation of the stock solution
The preparation of the stock solution is described in the study report on page 13:

The Hydrogen cyanamide (Dormex®) technical standard (batch #424801)
was received from SKW Trostberg on September 22, 1994, in good
condition and was assigned ABC Reference #TS-7688. This sample was
observed to be a clear liquid and was stored refrigerated. Sample purity
was given to be 50% Hydrogen cyanamide, 50% water, on a weight to
weight basis. This sample was used to prepare preliminary test solutions
and to isotopically dilute the radiolabeled standard.

The ”C—cyanamidc sample (lot #950530) was received from American
Radiolabeled Chemicals on May 31, 1995, in good condition and was
assigned ABC Reference #RS-8305. This sample was observed to be a
clear liquid (in ethanol) and was stored refrigerated. Specific activity was
given as 55 mCi/mmole, and total activity as 1 mCi. Radiochemical
purity was given to be 99%. This sample was isotopically diluted with
the technical standard (TS-7688) to prepare dosing solutions for the
definitive test.
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The '*C-cyanamide standard (RS-8305) was quantitatively transferred with
ABC reagent water to a volume of 25 mL. The resultant solution was
designated SS-8305. LSC analysis performed on replicate aliquots of SS-
8305 confirmed its concentration at 31.5 ug/mL. This was stored in a
refrigerator.

The dosing solution for this study was prepared in the following manner:
A total of 810 mg nonradiolabeled Hydrogen cyanamide active ingredient
(TS-7688) was mixed with 110 ug of *C-cyanamide (3.5 mL of $S-8305)
in a total volume of 2 L ABC reagent water. The calculated concentration
of this solution was 405 mg/L. The calculated specific activity of this
solution was 395 dpm/pug.

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 Il (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 '*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 “*C-cyanamide solution was measured by liquid scintillation
counting (LSC). The concentration of **C-cyanamide was determined to be 31.5 pg/mL.

3.5 mL of aqueous '*C-cyanamide solution containing 110 pg of **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 pg pure (hydrogen)
cyanamide/mL. This corresponds to a specific radioactivity of 395 dpm/ug pure
(hydrogen) cyanamide

(***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 pg of **C-cyanamide 2 0.00262 mmole **C-cyanamide £ 0.1441 mCi** 2 3.2 x 108 dpm***

110 pg of “C-cyanamide 2 3.2 x 10° dpm 2 1620 mg of DORMEX® 2 810 mg pure (hydrogen)
cyanamide £ 810000 ug pure (hydrogen) cyanamide

810000 pg pure (hydrogen) cyanamide £ 3.2 x 10®dpm

1 pg pure (hydrogen) cyanamide £ 395 dpm

(** 1 Ci=3.7 x 10" dps = 2.22 x 10"* 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 Ill)
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I1.3. 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
ungquestionable that the test concentrations/test levels provided in the table below also
relate to pure (hydrogen) cyanamide.

TAELE I

Mexsured Concentrations of '*C-Hydrogen Cyanamide Bquivalests During the 21-Day
Chromie Toxicaty Study with Daplrda mepm

Measured Concentration (mg/L)

Level 1 Lavel 2 Leve] 3 Lovel 4 Level § Dituter Stock

Sampie _ Commol (.25 (0. 050 . 1m* (0.2 {0,409 [400)*

Day -5° < MiQL® 0.0222 00476 0102 0,167 0.400 303
0.0334 0.0474 0.103 0208 .35

Diay 0 = MOLE 0.0240 (10455 0.103 0202 (s 402
{0240 0.0481 0. 1018 0201 0,406

Day 4 < MIL® {0243 00435 0.101 0201 0,404 347

. 00243 005007 0102 0,208 0.407
Day 7 = ML . 020 (1. {458 CET 11,195 0,390 403
i 00204 0476 0.09Es 0, 158 0402

Day 11 < ML 0Ty [ER T 0123 241 0.473
0,026 00567 0.122 h.249 {460

Ty 12 < MOL® 0.0230 0.0472 0.102 0301 0,397
0,028 (L0480 0,101 0.205 0,404

Dy 13 = MIQLE 0.023% 00475 0,107 0,197 0.392 =
0.0232 01,0457 0,101 0,206 (1,394

Day 14 < MIL® 0.0331 1. 0465 0. 104 0,157 0,403 19
00221 (0. 04654 0,106 0.204 0,407

Day 21 =MLY 03,0225 0.0:461 (LIS 0198 0403 393

_— 0222 [L{4ER o102 157 X g .

Mican® 0,023 0.049 0.10 0.21 0,41 T

S .- 001 B 0.0034 0007 (016 0024 5

cv, % - 7.8 ] 7.0 7.6 5.9 1.3

Bacovery, % 52 LI 109 1{5 103 140

* Momipal conventrationlmg'L).

Fre-exposun: concentrations, with the exception of dikser wocks, are oot incloded in the sumesry statistics.
oML = Mininem Qeeotifishle Limit; mean MOL for the stady = 0.0062 mg/L

Vilue rounded to 2 sgnificans figures.

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.

ABC PROTOCOL NO. FIFRA E-72-4-B ' Page 4

Note: Written confirmation of percent purity along with specific activity and molecular
weight, where applicable, must be provided.

Purity Corvection (Please check the appropriate statement.)

(E Test concentrations will be based onpu_f

Test conceatrations will be bo;gm total product.

Test Design (Please check the appropriate statement.)

¥ Flow-Through — Daphnids/Chamber; 10

____ Static Renewal — Daphnids/Chamber:

Analytical Confirmation (Please check the appropriate statement.)

_ X - Analytical confirmation will be performed by ABC Laboratories, Inc.

Sponsor requests no analytical confirmation.
Analytical samples will be collected and shipped to sponsor for analysis.
Special Instructions and/or Comments (3 Check here if not applicable.

Figure 3: Test specific information
(Study report, Annex |, 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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11.4. Clarified test concentrations

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

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

e Measured: 0.046,0.098,0.20, 0.42, and 0.82 mg DORMEX®/L
e 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.

page 8 of 10



Clarification on the identity of the test substance and on resulting NOEC
"Murrell, H.R. and Leak, T. (1995): Chronic Toxicity of Hydrogen Cyanamide to Daphnia magna under Flow-
Through Test Conditions; ABC Laboratories, Columbia (Missouri), Final Report #41942"

Ill. 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.

ABC LABORATORIES, INC, - ENVIRONMENTAL BIOLOGY DIV
SAS PROGRAM RUN DATE OF 0BAUGSS USING DATA FILE B:\lt}.gltIg;:‘ﬁRD
21-DAY CHRONIC TOXICITY STUDY WITH DAPHNIA MAGNA EXPOSED TO DORMEX
ABC STUDY NUMBER: 41942
COMPARISON TO CONTROL GROUP FOR YOUNG PER ADULT REFRODUCTIVE DAY (YAD)
PRINTOUT OF RAW DATA

REPROD.
'REATMENT  REPLICATE DAYS INSTARL INSTARZ INSTAR3 INSTAR4
CONTROL a 150 134 194 1

92 488
CONTROL B 150 104 30 378 497
CONTROL c 150 76 38 —4% R 391
CONTROL D 150 124 0 428 418
TOTAL
[REATMENT  INSTARS INSTARG INSTART INSTAR YAD
CONTROL 409 318 182 1915 12,77
CONTROL 378 80 267 1734 11,56
NTROL 366 0 287 3285 I505 —8w03 10,03

+ NTROL 371 86 218 1645 10.97

Figure 4: Results for control
(Study report, Annex |, 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.

Mean Measured Mean % Mean
Concentrations Survival YAD
Control 100.0 S683- 44, 53 B
0.023 mg/L 100.0 10.91
0.049 mg/L 97.5 11.50
NOEC 0.10 mg/L 95.0 10.49
| o5 e 021mgL 100.0 9.64 %
0.41 mg/L 97.5 8.54%

* 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:

e 21-Day NOEC 0.104 mg pure (hydrogen) cyanamide/L
e 21-Day LOEC 0.21 mg pure (hydrogen) cyanamide/L

This corresponds to:

e 21-DayNOEC  0.208 mg DORMEX®/L
« 21-Day LOEC 0.416 mg DORMEX®/L
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