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ABSTRACT

A hazard evaluation of the chemical ethyl centralite (N ,N’—diethyl—N ,N’ — —

diphenylurea , Centralite—1] was performed by means of laboratory animal
studies using rabbits , rats , and guinea pigs. The acetone solutions of the
technical grade compound produced mild irritation when applied to the intact
or abraded skin of rabbits , but the dry flake material did not. Mild injury
to the conjuctiva resulted from a single appl ication to the eyes of rabbits.
Data indicated little toxic hazard from accidental ingestion. Acute vapor
inhalation exposures of rats resulted experimentally in no deleterious
effect. In vitro mutagenic studies were negative. It is recommended that
personnel hand ling solid ethyl centralite should wear eye protection
equipment in accordance with guidance provided in Title 29, Code of Federal
Regulations , Part 1910.133. Personnel handling acetone solutions of this
compound should wear skin protective equipment.

Approved for public release; distribution unlimited. I

/~~s ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

/ ~~~~~~~~
JJSTI1iCA

~

Q1 

f l U~i tI .p y
1 . . . A  

~~~~~~~~~~~~

.7
~~

— 
~~~~~~~~~~~~~~~~~~ 

. 
.
.

. 

. -- 

~~L.. ~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~ .....



DEPARTMENT OF THE ARMY
U. S. ARMY ENVIRONMENTAL HYGIENE AGENCY

ABERDEEN PROVING GROUND. MARYLAND 21010

E-LT/ WP

PRELIMINARY ASSESSMENT OF RELATIVE
TOXICITY OF ETHY L CENTR.ALITE
(N, N ‘—DIETHYLCARBANILIDE)
STUDY NO. 51—0923—77

APRIL 1976 — APRIL 1977*1

1. AUTH (’ZITY. Letter, SARPA—S, Picatinny Arsenal , 15 April 1976, subject:
Request for Toxicological Study of Ethyl Centralite , with indoreements
thereto.

2. REFERENCE.

a. Toxicology Division Procedural Guide , US Army Environmental Hygiene
Agency (USAEHA), 1972.

b. Title 29, Code of Federal Regulations , (CFR), 1976 ed., Part 1910,
Occupationa l Safety and Health Standards.

c. Title 40, CFR, 1976 ed., Part 162, Regulations for the Enforcement of
the Federal Insecticide , Fungicide , and Rodenticide Act.

3. PURPOSE. The purpose of this study was to acquire information concerning
the toxicity of ethyl centralite , by review of available data and by
experimental studies in animals. This informa tion provides a basis for
advising on possible hazards associated with the handling of this compound in
the preparation of propellants.

* In conducting the studies described in this report , the investigators
adhered to the “Guide for the Care and Use of Laboratory Animals ,” US
Department of Health , Education and Welfare Publication No. (NIH) 74—23,
revised 1972 , second printing 1974.
1 The experiments reported herein were performed in animal facilities , ful ly
accredited by the American Association for Accreditation of Laboratory An imal
Care.

r Approved for public release; distribution unlimited.
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4. SUMMARY OF FINDINGS.

a. A literature search using the data base of the National Library of
Medicine revealed no manmalian toxicological data pertaining to ethyl
centralite. Sax’ states that it is probably toxic but details are not known ,
and no backup literature is cited . Re gives the explosion hazard as severe,
as when shocked or exposed to heat. The disaster hazard is listed as being
highly dangerous, shock and heat will explode it; when heated to
decomposition , it emits highly toxic fumes. The Registry of Toxic Effects of
Chemical Substances , page 299 (1976), gives only a mouse intraperitoneal LD50
of 200 mg/kg*. A hazard evaluation of the material was conducted by this
Agency using Sprague—Dawley , Wistar derived rats , New Zealand ~~ite rabbits,
and Hartley guinea pigs. A summary of the properties of ethyl centralite
follows:

ETHYL CENTRAL ITE

Di phenyl Diethylurea 2
(Centralite I) (Mollite)

Composition : [C6H5(C2H5)NJ2CO

~f2
H5

0 =  C

N — C6H 5

2~5

Properties: Almost colorless solid M.P. 79°C. Soluble in alcohol and ether.
Readily converted to nitro derivatives by means of oxides of nitrogen.

Uses: As a stabilizer and as a deterrent for smokeless powder; to facilitate
the gelatinization of collodion cotton wi th nitroglycerine.

* National Technical Information Service, US Department of Commerce,
Springfield , VA , AD 277—689
1 Dangerous Properties of Industrial Materials , N. Irving Sax, 4th ed., Van
Nostrand Reinhold Company , New York , pp. 642, 1975.
2 Manual of Explosive Mil i ta ry  Pyrotechnics and Chemical War fa re  Agents ,
Jules Be ibie , The MacMillian Company , New York , pp. 64 , 1943.
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b. Ethyl centralite (chemically, symmetrical diethyldiphenylurea,
N,N’-diethyl-N,N’-diphenylurea, N,N’-diethylcarbanilide, CAS Number
000085983) is used as a non—volatile gelatinizer—stabilizer in smokeless
propellants, serving also as a flash reducer (ref para 1). It has been
proposed for use as an aging retardant in vulcanized rubber.3 It has a
gram molecular weight of 268.35, a melting point of 79°C, a boiling
point of 326°C, is relatively non-volatile and insoluble in water. The
sample used in these studies was received from Headquarters, Picatinny
Arsenal, Dover, New Jersey, identified as coming from Lot 1123, as a pul-
verized white powder, conforming to Class 3 flaked (MIL-E-255A , Ethyl
Centralite-carbamite) .

c. Definitions of selected terms and abbreviations used in this
report are found in Appendix A. Numerical data presented in the Appendices
are expressed as the mean plus or minus one standard deviation. Statistical
significance in this report has been selected at the .01 level of probability.
A tabular presentation of animal toxicity data developed in this Agency
follows:

~ The Merck Index, Ninth Edition, Merck & Co., Inc., Rahway, N.J.,
p. 412, 1976.
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5. DISCUSSION. The low degree of hazard from inhalation of the vapor
of ethyl centralite is partly due to its inability to vaporize in
detectable concentrations at room temperature. Increasing the severity
of the exposure by volatilizing the compound at 50°C and 100°c resultB inlittle apparent deleterious effect and further indicates that little
hazard is expected from inhalation when handling this compound . Therelatively low acute toxic hazard owing to ingestion coupled with the lowpotential for skin irritation indicate little hazard from handling the
material except for its potential to produce mild conjunctival irritation .Personnel formulating and handling the compound represent the population
at greatest risk and should wear eye protective equipment. It is unlikelythat ethyl centralite presents a hazard as a potential high risk mutagen.
The information given by Sax concerning the high risk hazard of ethyl
centra].ite could not be verified in these studies and these warnings may
be entirely unj’istified.

6. CONCLUSION. The results of this study indicate that ethyl centralite
should not present an occupational hazard to personnel in normal handling
of this material.

7. REcOM~~NDATIONs . It is recommen ded that personnel handling solid
ethyl centralite should wear eye protective equipment , in accordance
with guidance provided in 29 CF~ 1910.133. Personnel handling acetone
solutions of this compound should wear skin protective equipment.

- i(/ ’/_, 
~~~r ‘p5-. ~~~~ ~

MAURICE H. WEEKS
Chief , Toxicity Evaluation Branch
Toxicology Division

ARTHUR H. McCREESH , Ph.D.
Chief , Toxicology Division

APPROVED:

BRENDAN E. JOYCE , Ph. -

LTC, MSC
Director , Laboratory Services
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APPENDIX A

GLOSSARY OF RECURRING DEFINITIONS, ABBREVIATIONS AND SYMBOLS
USED BY THE TOXICOLOGY DIVISION, USAEHA

Definitions of medical terms and abbreviations used in this report are in
agreement with the New Gould Medical Dictionary, Second Edition , published by
the Blakiston Division of McGraw—Hill Book Company , Inc. Statistical terms
and abbreviations are in agreement with those found in J. Maxwell Little’s,
An Introduction to the Experimental Method, 1961, Burgess Publishing Company ,
Minneapolis , MI. The following terms and abbreviations are either not found
in the above references or have been mod i fied to f i t  the special pur poses of
this  report.  Some of the terms have been included below for special
emphasis.

‘IAJRD DEFINITION

Acute Exposure One exposure to exogenou s test material for
no longer than 8 hours. Animals are normally
observed for 14 days after exposure.

Approx imate Lethal Dose In range finding the first dose of the lowest
series of three ascending doses (each being
50 percent higher in concentration than the
pr evious) a l l  of wh ich produce fa ta l i t ies .

Hazard Evaluation A study performed to estimate the degree of
danger associated with the use of a material
under specified conditions of use.

Nominal Concentration Concentration of compound in the exposure
chambers as determined by ascertaining the
weight of the sample lost from the dispersion
apparatus divided by total volume of chamber
air used throughout the exposure time .

Primary Irritation A local inflammatory reaction of the skin,
produced by a compound , which does not produce
destruction or irreversible change at the
site of contact.

Subchronic Exposure Repeated daily or constant exposure to a test
material for no longer than 179 days or less
than 2 days. Post observation period will vary .
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Technical Grade Compound As produced by the manufacturers of their
commercial compound ; definition dependent
upon manufacturers ’ cri teria.

Symbol Meaning

is greater than

is less than

1/mm liters per minute

mg/i milligrams of compound per liter of air

g gram
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APPENDIX C
- 

- 

EVALUATION OF SKIN REACTIONS

Erythetna and Eschar Formation 
-

No erythema 0

Very slight erythema (barely perceptible) 1

~~ll—defined erythema 2

Moderate—to—severe erythema 3

Severe erythema (beet redness to slight 4
esehar formation)

Edema Formation

No edema 0

Very slight (barely perceptible) 1

Slight edema (edges of area well defined 2
by definite raising)

Moderate edema (edges raised approximately 3
1 mm)

Severe edema (raised more than 1 mm and 4
extending beyond area of exposure)

An individual irritation score is equal to the sum of the scores for edema
formation and erythema and eschar formations.
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• APPENDIX I

ACUTE INHALATION EXPOSURE
SINGLE 8—HOUR EXPOSURE OF MALE RATS

-

• TO VAPORS OF ETHYL CENTR.ALITE

TABLE 1. MEAN BODY WEIGHT (g)~.

Pre—Expoeure Poet Exposure
Day Day

Treatment Group 0 1 3 7 11

Chamber Control 147 149 159 182 233
+16 -1-16 -4-18 +21 +29

Exposure at 23°C 153 157 167 190 244
• +9 +11 +10 + 11 +15

Exposure at- 100°C 154 157 173 195 256
-4-4 +5 +4 +6 +6

TABLE 2. ORGAN—TO—BODY WEIGHT RATIOS OF MALE RATS NECROPSIED 14 DAYS
AFTER EXPOSURE 

—

Mean Terminal Mean Organ—to—Body Weight Ratios 
-

Body We igh t Cr ams Per 100 Grams Body Weight
Treatment Group Liver Kidney Spleen Lung Testes

Chamber Control 233 4.46 .83 .32 58 h05
-‘-29 -‘-.29 +.05 +07 +.1O +.05

Exposure at 23°C 244 4.57 .81 .36 .57 1.04
+15 + 07 +.04 -1 .03 +.05 +.07

Exposure at 100°C 256 4.75 .82 .42 .61 1.04
+6 -1 .15 -‘-.07 +.05 +07 +.07
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APPENDIX J

ACUTE INHALATION EXPOSURE
SINGLE 8—HOUR EXPOSURE OF MALE RATS

TO VAPORS

TABLE 15 MEAN BODY WEIGHT (g).

Pre—Exposure Post Exposure
Day Day

Treatment Group 0 1 3 7 14

Chamber Control 191 193 199 220 292
+26 -‘-25 +23 +28 +35

Exposure at 50°C 185 186 192 216 274
+12 +12 +12 +13 +10

TABLE 2. ORGAN—TO—BODY WEIGHT RATIOS OF MALE RATS NECROPS lED 14 DAYS
AFTER EXPSOURE.

Mean Terminal Mean Organ—To—Bod y We ight Ratios
Body Weight Grams Per 100 Grams Body Weight

Treatment Group Liver Kidney Spleen Lung Testes

Chamber Control 292 4.10 .75 .31 .56 .97
+35 -“.25 ..11 ..04 4.05 +.14

Exposure at 50°C 274 4.30 .79 .31 .61 1.04
+10 +.15 +.03 •.03 •.04 4.06

~7—1

- S • -
-4  ~~ - - —- — - - -~~ p.

— - . - - 5— - 5 - 
~~~~ 

-

_ _ _  

z~. 
1~~. — ~~~~~~~~ ~~~~~~~~~~~~~~~~~~ ~


