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2= 0ffice of Toxic Substances .
V;Environmental Proteotion Agenrj
© 401 M Street S.W.
' Washington, D.C. 20460 -
r?'fAttentionff (e) Goordinator -

_SDocument Processing Center (TS-790, Room L—lOO) IZZAtLd/ et

sagaeaaéassgs s' *

This letter with enclosure provides supplemental information on a
- previous TSCA section 8(e) notification on = :
SR 4—(N—ethyl—N~2-hydroxyethy1) 2—methy1pheny1enediamine sulfate, L
- otherwise known as CD-4. The notification has been idpntified by,;
e BPA control number 8EHQ-1185 0575. o i , '

ijf—Enclosed please £ind a copy of an. acute inhalation Lcso study 1n ;f:i" S
"'rats exposed to CD—4., : e , S o

The original submission wag: based on an oral LD50. study in rats
. “that. shoved kidney toxicity at low dose levels. The ‘acute’ T
,',finhalation LG50 study was conducted to investigate whether or notff'
. kidney: toxicity would be seen after inhalation exposure. No S
.. kidney or. other target organ effects were observed at the highestl )
“,;practicable exposure 1eve1 of 164 ms/m . These requts indicate f,g;f" -
-~ that ‘inhalation exposure- to CD=4. presents less ‘of ‘a hazard than
,‘f,comparable oral doses. If you have any technical. questions or
“-would like to discuss. the ‘report, please cell William L. Hart, a .
':rZQE'toxicologist in the Health ‘and Environment Laboratories, at (116)f L
B '722-J°91 s S . , , i

- si‘m:emy;
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e 1 i Gal'yxatz’Ph'D’

- Toxicological Sciences Laboratory
~ Health and Environment Leboratories

" Eastman Kodak Company

 Rochester, N 14650




VGroups of £ re male and five female rats weie expoeed toa particulate 7
atmosphere of 0-or 164 mg/m L for - 'ho ‘No- mortality vag observ
and body weight gains of animals ‘exposed. to CD-4 were comparable. t

;ﬁ,values. Clinical signs associated with exposule included deposition:
.. -on the fur, po*pnyrin tears and porphyrin ‘nasal discharge in both sexes and

‘brown: colored urine in males only. ‘The nose and eye effects ‘resolved wit]

.- 48 hours" after. exposure ‘and vere: probably a response to the irritative .
- property of CD-4 dust. The discolored urine was probably the result of
“'excretion-of oxidized Ch-4 or CD=4. metabolites 4n the urine as has been

‘T:previouslv observed.r Absolute and relative heart and. kidney weights werer; :
rcomparable to control values. There were no compound—related changes detected
at necropsy and histopathologic examination of the heart and kidneys revealed

",l'no compound-related effects,';-

'*PreviObs studies have shown that the no-effect 1evel for tcxicity by the ora

f'}iroute following administration of a single dose was about -3 mg/kg for inale
~~-and 6 mg/kg for females, The estimated inhaled dose, based on 50% being"
'*’withxn the respirable *snge i.e.,: 82 mg/m » was ‘equivalent to an- oral dose:

~of 12.1 mg/kg for males and 15,3 mg/kg for- females both of which are withi

r'fhjthe range of dcses producing kidney toxicity when CD-4 is given- orally as
,,*fsingle dose.r Therefore, the data suggest that a CD-4 inhalation exposure
ri;likely be less. nephrotoxicithan an equivalent oral dose given as’a boiu

: 7The no—effect 1eve1 for this study was 164 mg/m3 which was equivalent to 8
& /m3 of respirable particulate CD-4. : B .
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727December 7, 1987. e
"TeTest~Proced ;es

*,;;This study was. conducted by procedures comparable to. the Toxic Substances
- Control Act Test Guidelines (Environmental Protection Agency, 50 FR 39252
r'f'September 27, 1985 ‘and - revised - guidelinee 52 FR 19056, May 20, 1987), :
Guidelines. for Testing ‘of Chemicals: ‘TG~403, Acute Inhalation Toxicity :
;:(Organisation for Economic Cooperation and Developmentﬁ May, 1981); an,,%nne f
O V.B.2, Acute Inhalation Toxicity (European Vc)nomic Community, Septembﬂr, '
o 1984) e : Rl i

"fs?Test Article

Aca.iﬁo. 904984
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: get concentration was 250 ms/m3.: The chamber ined
;rslight negative pressure relative to room air, and at “five air ch
 “heur in order to increase. the ‘concentration of. particuiate CD-4 su
chamber air. Male and female rats were expcsed simUltanecuely in the sam
'°7inha1ation chamber. {, : : , o : : .

,;fAnimals were placed in wire-mesh cylinders (restrainers) designed to permit

f 'mavement but maintain the animals' orientation ‘towards the center- of the L .
“ {nhalation chamber (see Appendix - Figure 2}. The restrainere (Appendix T
“Figure 3) vere used to limit exposure to only the head and to restrict Ny
,'grooming during exposure thereby preventing ingestion of- Ch-4. In additicn;r

' the perimeters .of the restrainers vere covered with a ctrip of bedding paper S
" (Desorb- bedding paper; Shepherd - Specialty Papers, Inc., Kalamazoo, ‘Michigen)
~such that only the head extended beyond the restrainer. covering, reducing .-
f,deposition of CD-4 on the fur which could be ingested during post-exposure -

- -grooming.:: Control animals were treated in the identical manner except that
'ﬁexposure was to &ir only. : : :

““An atmoephere of particulate CD—4 was - produceg wy dispersing Lhe test material,f'
~into"the turret of the inhalation chamber using a Wright dust feed: mechanism. ‘
2+ The Wright dust- feed mechanism was supplied with metered, dried, oil-free
" compressed air (Kodak Park Utilities Division). A diegram of the 420 L
~ inhalation chamber outfitted with the Wright dust feed. mechanism ‘and- animal
restrainere is shown in Appendix - Figure 1._ : : : :

"hamoer particulate concentrations were determined eix times during the L P
,xposure by . grevimetric analysis of filter paper ‘samples. ‘Chamber temperature R

+#d relative humidity were recorded twice ner hour, and the- ncminal aerosol
»ncentretion was calculated. - : : .

The particle size of a sample of CD—4 was determined by CQ°D using e Leeds and"fﬁ"
Northrup standard range - analyzer. Photomicrcgraphs of the sample: (400x) were -
also taken. The particle size distribution of airborne particulate CD-4 - 4dn. o
- the inhalation chamber vas measured orice during the exposure using an: Andersen_’frf
personiel ‘particle ‘sizing sampler. (Andersen 2000, Tnc., Atlanta, GA). EREE T
- 'Gravimetric analyses of -the: sampler. collection stages were used to calcelate SRR
"~ the cumulative percent. of particles by mass. ‘less than 4.7 pm in diameter, o ':f] o
L fprcviding an-estimate of the respirable fraction of the particulate atmosgherefe
jfto which the enimale were expoeed.rr ';~— S o '




A complete }escrlption of CD~4 d st gener' on
e presented inlthe appendix. L R s
""Isgg,égigglg
£y Rats were chosen far thie atudy, because they are a comman repreaentative B
= ‘gpacies for toxicity atudies. Rats "[CRL; CDS(SD)BR} obtained from Charles
" River Laboratories, Inc., (wilmington, MA.) vere selected by clinical e
'examination, and according to. bady weight using the Automated Animal
: ,—Toxicology System CULL progrem. - Ten male and, ten female rats weigbing =
- (mean = 8D) 163.3 * 4.6 g or. 164. 7 % 4.5 g, respectively, vere selected:?ji*
. for- this stndy. S : : , T P

l, ousing

,wDuting ‘the iaolation period (xlve days); rats were grcup housed separated by S
cosex in auspended stainless steel cages in Room 1054 of the vivarium,, The =~ . 7.
- temperature and relative humidity was- 70-74°F (21.1-23. 3°C ) and 50%
- ‘respectively. The animals were released from isolation in good health ‘and
- 8ingly housed in- multi-compartmented stainless steel mesh cages in room 1028
- (chamber C-08) during nen-exposure peciods. Male and female rats. vere housed AR
. on'the same rack.  The temperature and relative humidity was 69-7&6F -
' (20.6~23.3°C) and 55-81% respectively. A 12 hour (6 a.m. to § p.m. ) . , ,
5photcperiod vas maintained. - Absorbent paper under the cages was changed three S
: *imes per week.— Cages and racks vere: washed onme per week. e

: ;Fged and W@te;

,j'Certified Rodent Diet (Agwaya Prolab RMH 3000; pelleted) and water,
were available ad libitum only during. nonexposure periods. - Water vas
,,available througﬁ an automatic watering system, The source of ‘the water was
- the Monrge County- Water Authority. -Ho known' contaminants were expected to. be -
- present in feed or water, which would interfere with the outcome of this =
gtudy. Analysos of feed and results of quarterly analyaes of water are’ -
:maintained on file with the testing 1aboratory. T

riléentificat!on
"i_iAll rats were uniquely identified bY metal ‘ear tags.,’; ;?:'

10

:¢V?Randomiz

';f'All tandomizatﬁon and culling was achieved'b""'
'ithe Automated Animal Toxicology System.,,



, , 0, 3,7, 10
ss comp 'ad to ;nitial body weﬂgh ;on noy 0 as a meaa,,e

TRata viaible throuah chamber windows vere observed for mortality duri
, posure. At about 8 a.m, and 3 p.m, on- each vorkday during the study each

‘rat was removed from its cage by a trained technician and observed for [
© —elinical pigns of toxicity. Observatiuno included “but ‘were not. limited'to,”
. examination of the hair, skin, ‘eyes, respiratory syotem, clrculatory syste
"Qmotor act;vity, feces, ur{ne, ‘and behavior pattern. R

"l;Potholggxmzxominggiong

' ”Rata were fastod for  about 16 hours prior to. neoropsy on ﬂay 15., Animals were
','anesthetized with €0y and exsanguinatﬂd by severing the posterior vena -
. “‘eava,  The foliowing tissues were examined at necropsy in all animals. nasal
- pasessges, trachea, lungs, heart, esophague, stomach, ‘duodenum, jejunum, ileum,
- cecum, coion, pancreas, liver,- salivary glands, kidneys, urinary bladder, -
,_pituitary gland, adrenal glands, thyroid glands, parathyroid glani~ tbvmus, :
* 8pleen, mesenteric lymph nodes , bone marrow (femoral), brain, ey::. skin;- plus
testes, epididymides, and accessory glands in males, and ovaries, vagina,-
uterus, and Fallopian tubes in females, The kidneys and heart from each

animal were ueighed and then fixed 1n 10% buffered formalin for: microscopio ,,7
' examination.:ﬁ , SR

5

"E:Data=Storag

-The final report, data sheets, and all non—perishable rav data were stored 1n
the HAEL: a;ch ves.i : :

VS tistical Procedures :

ALl continuous mean data were evaluated using the following computer-generated :
"'statistical tests-—'one—way analysis of variance (ANOVA,-P ¢ 0.05), Bartlett’Szfgfff
test (P ¢ 0.01), and Duncan's multiple range test (P £-0.05). - A two-tail "t"f'f;

ftﬁst (P < 0.05), assuming equal variances, ‘Was used to evaluate patticulate
'1distribution within ohe inhalation chamber. LI

% Vi ,conduoted according o GOOQ Laboratory Practicr;
”Nonclinical Labor tory Studies as. prom



’;lij;Study ﬁirector ;'1' ~577 T AT
"ifiStudy Technic;ans o L Sakal, B S

L % ,:,r o RN %. Bentver, Jr., B A. GRS
ft;Pathologist s S TM, Viaovie, DV.M., PR.D.
. -~ Laboratory" Animal Medicine R e Harkinaon. DV, M.’ u. S," s
: ,r'Analytic Chemist SRR R ;L- Allen, Ph p. G

Results

":f' Expoaure Condit;ogs

,:,A target concentr&tion cf 250 mg!m3 ¥ - »hosen baaed on the maximum :
“concentration which could be generated for this particulsr chemical using the

'; ﬂWright dust feed mechanism. However, the animgls were actuelly" exposed to-a
weighted mean CD-4 dust concentration of 164 mg/m based on gravimetric

. -analysis of filter paper samples, The mean was calculated from the 1nd1vidua117
" exposure ‘concentrations weighted for exposure duration. The chamber

-~ " concentrations of - CD-4 wvere approximu»elg 95 mg/m3 during the first 2.5

" hours of exposure, a& proximately 39 mg/m3 for the following 0.5 hour and

",from 214 to 266 mg/m> for ‘the final 3 hours.: - Chamber concentration

'rdecreased when the pressure, under which the CD-4 in the generetor was packed,:

began to decrease. To achieve a full six hours of exposure, the exposure time. o
i Was exteﬂded approximately 0.5 bour {to 6.5 hours) to make up for the time b

 ; that exposure wasg stopped to repack the Wright dust feed mechanism cylinder;:,;i,

The nominal concentration was substantially hi gher than the mean analytic,
‘concentration. The nominal concentration (3§90 mg/m ) which is & measure of
U .the: generating system output, ig generally higher than the suspended fraction

" ‘of inhalable particulate material measured (analytic concentra&ion) This is
dueto & number of factors inciuding adsorption of test material to. chamber,
cage, and . animai asurfaces, and to .the. particle size gﬁtput of generator whicr
includea particles tco: large to rem&in suspended in air. :

S A pre-study analysis of the particle size of the eompound indicated that only:
- -about 1l0% of ‘the compound was less than 5.5 un in dismeter (mess diameter).-
" Photomicregraphs of the sample showed particles to be irregulax in shape and
‘with a broad size distribution. Analyses ‘of particle size digtribution from,
Cowithin the inhalation chamber, under dynsamic conditions of airflow, indicated =
U ¢hnat 66% of the sampled particulstes ha& an aercdynamic mass diameter lesa R
3ethan 4.7 un- (Appendix Table 2) S ;

rf?Gverall chamber temperature and relative humidity varied from 66-71°F (48 9 tof;;;f 

L 21.7°C) and 34 to 66%, respectively. A summary of chamber exposure_gond{tignsffi:i]
St is presented in Table I.r; L R e T



o animile died during the study.

"d;findividual end mean, body weibhts are preeentﬂd in Teble II for males and y
;vr>fema1ee. All males snd femaleés. exposed to 16$ ms/m exhibited weight geine
rrjcomparable ‘to that- of contxol values.v

;':,,'_.Lu:__ge_l__s_ime

'ﬂsheued hyperventilation.r

' e f'During expoeute two males exhibited a pormhjrin nasal discharge %nd one femalejf”'
i ,,Post—exposure clinicel signe are summarized in Tables III end IV for males and'ﬂ?v;
E - females, respectively. Five males exposed to 164" mg/m evhibited porphyrin S

| - tears and porphyiin nasal diacharse, and on ‘the following day; brown T

: .~ . discoloration of the urine, Three of the five animals exhibited brown or

L,, .= 7 black discolored facial haii. One of these also showed black or brovn - -

discolored hair of the arm and brown discoloration of the tail. One of theee -

 males znd a fourth male exhibited brown discoloration of abdominal hair. The = -
- fourth male also showed brown discoloration of the scrotum. In addition, the -
~fourth and a fifth male exhibited brown discoloratinn of the. tail. Similar
effectd were not ‘aeen in control animals. /

V,Four of tae five females expoeed to 164 mg/m3 exhibited porpﬁyrin cea s and -
" --all five females showed a porphyrin nasal discharge. All five females also
- exhibited brown or black discolored abdominal hair and brown or black
. discolored tails.  One of. these 8180 showed a black or brown discoloration of e
~“the hair of the face and arm. One other animal ‘had brown discoloration of the = -
‘hair on the arm. Two females in the conitrol group exhibited porphyrin tears,;.,'
7—one of . which shewed a gorphyrin nasal discharge as: well ,

:VThe uiscoloration of the urine and the fur were glearly related to exposure to
CD=4. . :The urine discoloration was probably the result of excretion of
1 oxidized CD- .4 or a Ch~4& metebolite., Ko sigre ef texicity accompanied these
- changes, o : S g

,LThe perphyria naeal and eye discharges, which were probably a respouse Lo ther;jj{';,
rrirritative properties of CD-4 dust deposited in the ‘nose and eyes, disappeared h
~~within 24 to 48 hours after exposure. Discoloration ‘of fur and hair in o o
'“;genexal remained to the. end of the. etudy. Porphyrin discoloration araund fhe ok
= eyes and nose: is. ‘also occassionally seen in normel rats. No clinical signs of
rre,toxicity were evidentﬁrrr;=' il AREER

':ff;The dust covers over the restpeiners in which the animals were houseilduring
";expasure wexe no,'adequate'to}prevent deposltion of CD-4 on the fur of ‘the
7posure to the head only.r In fact,




775 acuumed followins exgosure-

T,_ashglggx_zzeminetion f,,}:

fFv ept for min01 te moderate browu discoloration of the hair and. skin there
.7 were no ﬂompound—related changes detected on necropsy examination of the mal
- and femalesa- Absolute and’ relative kidney and heart: weights vere comoarable
to control values for both sexes. ~There were. no-compound relaced change

E J,detected on hisotopathologic examination of the kidneys or hearta The”
i pathologist‘s report is appended : i S e

L The respirable fraction of CD- 4 as Ieceived from the sponsor. was relat;vel

‘small: - Only 10% of the CD-4 was less than 5.5 ym - 4in diameter.3 However,

’,’methodology used to create an.airborne exposure to Co-4 aiso increased t!

. -respirable. fraction to about 50%. Previous studies by the oral route have

o “denonstraced that the nu—effect level for kidney toxicity following the :

o adeinistration of aingle doses of CD-4 ia rats- is about 3 mélkg in males and 6
r',,rmg/kg in- females.r - : B

,VIn the preoent study, ‘rats were exposed to 164 mg/m3 CD—4 for b hou's. This
"aconcentration ‘may- be translated into a mg/kg dose by the following equation'

D= C*R*F*“ﬁlg3
: W*106

equivalent oral dose. (mg/kg, [' R
exposuze concentration (164 - mg/m3)
' olviae (100 ee/min) -
respirable dust fraction (50%)
posure duration (360 min) - S
an body.. weight (males: 2313, females. 1933)
, eonversion factor for g- to kg R
S conversion factor mL- tO;mJ; :

. Wheres: - -




