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THE DOW CHEMICAL COMPANY

MIDLAND, MICHIGAN 48640
June 29, 1984 )

Don R. Ci.y, Director

0fiice of Toxic Substances (TS-733-I)
U.S. Eavircnmental Protection Agency
4«01 M Street, S.W.

washington, DC 20460

JU &Y 1984

Tear Mr. Clay:

We have revicwed your letter of Junme 6, 1984. As a result we have
reviewed the studies suboitted under the 8(d) rule about which you
nave expressed concern.

in view cof the public interest in health and safety studies pro-
je:ted by your Juae 6 letter, we have waived claims of confidential
tusiuness information in many of the studies submitted. A list of
the EPA document control numbers from which CBI c¢laims have been
removed or rceduced is attached. Coples of these studies have Leen
sent separately to Tim Knutsen's attention. Studies which contain
reduced claiasz of CHI have been re-submitted in duplicate, one copy
rrepared for the pudblic files and one copy with CBI marked, as
directed in tl: rule. In addition we have undertaken a review of

our policy aad procedures for asserting CBl claims in 8(d) sub-
=issions.

e appreciate your candid and informal approach to dealing with this
matter, and trust that our efferts are responsive to your concern.

Very trusy vours,

%fé/

R. L. Hag

Kesearch Acsoc1ate

Regulatory and Legislative Issues
Le..lth and Environmental Sciences
1803 Building

rt
astachment

cc:Tim Knutsen, US EPA-OTS



HEALTR AND SAFETY STUDIES
FRCM WHICH CBI CLAIMS ARE ELIMIWATED

Docunrent Dow Document Dow Document Dow
Control No Ident Control No Ident Control No 1iden:
§79230178 D 657 8782306375 D1123 878230377 D107
875230380 D1047 876230780 D1034 878230791 D 254
872230792 D 433 878230795 . D 313 878230796 D 437
878230797 D 320 878230790 D 203 878230805 D 263
873230805 D 264 8782308190 D 2721 878230812 D 273
£§76230815 D 301} 878230819 D 266 878230821 D 397
§73230823 D 511 8782303825 D 559 878230828 D 575
£78230829 D 580 378230832 D 604 378230838 D 645
§78230R39 D 250 578230840 D 232 878230841 D 287
573230342 D 549 378230823 D 389 878230844 D 419
6752753352 D ol3 878230854 D 517 8765230857 D 168
878230538 D 199 878230860 D 300 878730861 D 2863
578230852 D 365 878230863 D 165 878230864 D 294
RTEg20847 D 185 878230865 D 239 378230872 D 546
875233373 P 533 878230874 D 259 8§78320875 D 439
878235876 D 159 878230877 D 492 878230878 D 514
875231880 D 577 873230882 D 564 878230883 D 166
S782-0584 D167 878230885 D 343 878230886 D 222
ETE2303229 b 336 878230890 D 318 878230891 D 319
87322393 D 223 878230896 D 159 878230897 D 401
8Ty 30,349 n 256 878230899 b 257 878230900 D 365
£,49730502 D 175 878230904 b 181 878230905 D 184
G 62 1906 b 187 78230907 b 363 878230908 b 364
37,2910 D 3717 876230913 b 509 878230914 b 291
875230515 v 230 878230916 D 372 878230920 D 521
PR MU IR b 367 578230423 D 202 878230925 D 383
»78230976 D 235 8782390927 b 3%0 878230929 L 588
8:223:717 n1i3a 873231718 D1130 878231778 D1042
§78231779 Didsl 878231781 D1033 878231782 D1030
75231785 D 336 878231786 D 299 873231788 D 252
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TR DOV CEICAL CC2AY o
St Opat, TOZICITY OF P-TiRT, BUTYL ©7ENYL PHOSPTATH S
Preliinsry Rerort ) .
‘ ) B cori.zs
T | Frn | T T
5-000232 '

Each dose of material to te tested was siszencded in €3
213 acacia and given to a normal hiealthy rabblt by stecncir tutee
f.0 preparations which were in tho solid state ¢id <ot form
cod eulsions. For this reorso thase tests 11l he checked
n tha nesy fiture 1i1sinz solutfions in Ethanole

The following tablu 18 : clf-gxplanatory:

Tose
tahhit Uady Tite gue Mr

ﬂ!t“ﬁ!. Tested Qs Lre .m_‘ E':ﬂﬂs )

2,608 Je0 Elight diarrhes

2950 849 Dtarrhes

3450 00340 None

34595 0,080 tone

2e930 0,110 Vory sicke Lost
s~ 3119p conten}

Trt--vriens.rl 108 nate

i

;rl—o-cr:ul 718 vate

=“ANLDR

Tri-p=tert, butyl
n enyl nshiospuate 2 2,068 1.3 Nore
‘tonc-nienyl 4l
(p=tort, tuityl ~aeayl
phosqa:-te v Lot te?  fNaone
. 10 PN ‘e HRorne

'D =p:enyl 13010
p=tert. rityl ~henyl
shasphate) 11 1.£59 1.7 None
L a 1e749 37 flone

%0 toxic cffects . ro 0. served {th t%e ahove .‘osce f
thn netert, Matyl Tianyl phoshatese It is sefe to coeluwd
that nder the conditions of * e Zoregola- exae~fmts thcego
caterials v¢re 30lativoly monto:ic to rab.its,

b
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YHE DOW CEEICAL CONPARY “
THE T0PICAL ACTION OF TRIPHENYLPHOSPHATE 3‘
fw'd 6-10-38
e’

SUISIARY .

Triphenylphosphate 414 not have significant action
on the skin of the rabbit. It would not be expected to have
a greater action on human skin.

EXPRRIMENTAL

The dry powdered triphenylphosphate aﬁd a saturated
solution in pure ethanol (approximately 75£) were tested on
the shaven abdomen of rabbits. The dry powder was held in
contact with the skin by means of a cloth bandage. Cotton
pads were used to hold the alcohol solutions; these also were
held in place by a t_:maago.

The saturated alcoholic solution was applied to the
shaven skin of a radbit 13 times in a period of 10 days.

Only a slight fine scale was produced,

Then the skin was thoroughly adraded (until it dled),
the alcocholic solution prg??‘eod ‘.' denaturation of the skin in
24 hours. Alcohol alone doesm®t denature the skin as the solu-
tion aid.

The dry powder had no sction upon norasl skin. Vhen
applied to abraded skin, the powdersd solid groduced a redness
‘mtil after the skin healed.

hiﬁmlmg@.? would sppear to have no significant
sction on the skin. 7 |

@ C00003



BIOCAEAICAL LABORATORY

. THR DOW CHINICAL COEPANY
Sabjoct ORAL TOX1CITY OF CERTAIY PHE!YL PHOCPHATES. Qs
|
T

i . 18, 1934
' T s Aug. 19,

Each dose of material to be ctudied was suspended
in 8% gum acacia and given to a normel hoalithy rabbi* by
stomach tube, The rabhit was then cbserved for a period of
several days for toxic symptoms. The data ohbtalned with the
shanyl phosphates submittaed 18 tabiletad in the followir.g
tuble,

A. Phosphates from Phenol % Q:-Chlor Phepol -.
Rabbit Pody Vit. Dose Observad
_Hatert,) Taegted Mo, . _Kz.._ _g3.f%e, ___Fffect..

bi shenyl mnno o-

chior phenyl phos- 28 1.99 -39 Doxd
phate phonyd o} 14 1.73 1.9 Hone
jlono phenyl 17 2.14 1.0 Der.d
di (o-chlor phenyl) 21 1.6% 0.5 None
phosphate 29 1.€8 0.8 None
Tri o-chlor nhenyl -
phosphute 31 1.7 3.9 Rong
" 19 2.5 1.9 flone

B. 2uosphetes Crom Phenol & P-Tort, Rityh Phencl =

Di-phenyl mono
(2-tort.hityl chenyl)
phosphate 8 1.74 3.0 YNone

. 11 1.838 1.0 Rone

Yono phanyl 41 (p-
ert. butyl phenyl)
phosphate 10 1.88 3.9 Bone

. 7 1.9 1.0 Hone
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aterisl Tested
‘Tri-p-tert. butyl
pheuyl phosphate

Di-pho mono
(o-:ony ﬁhoaphato

'hbno—phenyl a1
(o-xenwl) phosphate

Tri (o-xenyl)
phosphate

Mono-phenyl, mono
0-xenyl, mono o-
cresy phOSphate

DP. PELf VYo

Tri-shenyl phosphate

'Tri o-cresyl
phosphate

;'rt {P-4 Dichlor
phenyl) phosphate

g8

Rabbdbit .
I (- Fe.

3

14

24
15

22
12

13
20
39

4

. M«“ L o2
o ¢ P

3.20
1.3
2.07
2,268

2.00
1.79

2.38
2.38
2.43

2.9%5
2.60

2.99

3.59
3.46

1.7
1.4

2.04-

. -Dose

1.0

3.0
1.0
3.0
1.0

3.0
1.0

1.0
0.5
0.5

5.0
3.0

0.11

0.08
0.04

3.0
1.0
1.0

Observed

None

None

None

None
None

Dand

Dead
Pexd

Marrheo

£11ght Diorrhaa

Very sick.

Loot

miscilar control.

Hone

flone
Sone



It s to be observaed that no pathologicel studies
were made on the animsls that survived without odservadle
toxic symptons.

Respectfully subtmitted,
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OFFICE OF TOXIC SUBSTANCES REV. 7/27/82
CODING FORM FOR GLOBAL INDEXING
! Microfiche No. (7) e 1| No. of Pages 2
= —OFS O20 b6 79! r———*‘—Jj
Doc 1.D. | ¢» 0ld Doc L.D. S 4
e 218 1982 £
Case No.(s) j .. = — 5
' /" /_ll -
| bate Produced *)] 6 | Date Rec'd (6) ] 7] Conf. Code » | 8
R A ¢Q.;c;k>/ /‘/
/ e
Check 9ne: DPublication Dlnternaly Generated Qﬁu-rnallj G.encerated
Pub/Journal Name | 9
T i 9
Author(s) | 10
Organ. Nam(-;] ) —_‘_.—IT‘
_’ ¢ ' I‘«.-’
Dept/Div | T 12
P.0. Box 13 | Street No./Name 14
| | eet No,/Name] ’(6% D0~
City] 15 | State - 16| zip], . Count ry] 18
==/ -1 v ¢ [ 2 QY -.,
| MID No. (D) ] - 19]D & B NO. (11) ] 20
e e
Contractor ] 21
Dec Type ) — —- 57
¢ - _ ¢ l' ! . i _i_i.;.;_ N -'. ot _ - Y A —_ _._:__. _;:4__/ .
| Doc Title | T 23
i LTS (-F K AEREL: FIrsi>Ie
——— ]
TORIC O LO R, T re v L e
o~ _—~ - e e - —_ - L) P—
A L RETICTIZEN 2T
- ——
- _—
“Cherical Name (300 per name)] 251 CAS No. (10)] 24
N g e . - -, P - .-ﬂ
FRY - [ 5 T g S’;’Dﬂ ﬁ% 7
TRIL-(P-1ety BUTYA /I +ErVe ) e 7E-2n-  F
Figure 3-7. Glc;bal indexing Form
-11

4



12 47

Wbl RESULYS OP RANOR PINDINO

-

THE DOW CHEMICAL COMPANY R e

Chg.

PQZICALOGICAL TESTS OF Recd  1a00~A7
DV FHOSPIR PIASTICRERR °p-7°, -2 V7 red &-21-47

Werk 8y L7 K03

LB

Dov Phosphen Plasticiser “P-7" is Deing made by an

“alternate process” and might not be as pure as the material
made Dy the 0ld process. Vhat are the handling hasards of this

nev product and hov does it coxpare from & toxicologioal viewv-
point with the old ,s0duct,

1359 18 20C '3

| 4d~uadia 7
Bame = Dov Fhosphen FPlasticiser "P-7"

Tri-(p~tert. butyl phenyl) Phosphate
K No.~ K1109-6

-0-8-0-,
Empirical = c”n”o.r
Source = D.F. Ponta
Keceived = 1=87=A7
Purity = Probadly contains ) to 2% of p-tert.butyl phenol.
1605

”» ..
‘,".l/’_
THIS REPORY 1S THE PROPLRTY

OF
THE DO CEMICAL conrany

-y

< 1
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Blocheatsnd Bescarch aboretory

et (25153

SICIELAL REENAR

Acute O0ral -~ The test material as & 205 solutioa ia
clive o1l was £ed in single crel doses to rets. Dases of 3.0 g/xg
cauced the death of ame of the 5 animals treated and doses of 10.0
@/kg caused the death of one of ) snimals tested. These figurcs
indicate that “Alternate Process P-7° is very low in asute aral
toxieity. '

Skia Irritatica = “P=7° as 3 10% solution ia Lutjd earbdited
acetate vas applied repeatedly to the reddit’s ear and Vands
repettedly to the shavex belly. Ro Lrritstica dsveloped on th . -hd
caly a very slight irritation developed ca the belly and that omly
after several repested and prolonged exposures bad deen made.

COTRIALOR
The renge finding tests conducted have failed to Gemonstrate
any significent toxicological differences betveen "Altersate Process
P-7° and the 014 preparstion of “P-7°,
Ve 40 not believe that either of these products present
significant handling hasards as far as skin conts2t s consernsd.
Vo do not have information regarding m'mutts of fume or vapors

of “P=7° nor 4o ve have any informstion regarding its chronie srel
texicity.

aj=6

|

'1
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& 2154

Biochemical Research Department D- 000222
The Dow éhenical Company

RESULTS OF RANGE FINDING TOXICOLOGICAL Pile
TESTS ON TRIPHENYLPHOSPHATE 5;;0.

Rept. By K. J. Olson

checked _ P (202w
Date EEQdéé '2;,</€2jr;?

Signed
Date

THIS REPORT IS THE PROPERTY
OF
PROBLEM THE DOW CHEMICAL COMPANY

The subject material is being developed as a fire
retardent. Are there any problems associated with the laboratory
handling or industrial use of this material? This material is
being compared with tris-(phenyl allyl phenyl )phosphate
and tris-(alkyl phenyl)phosphate . __.. ) from the standpoint
of toxicological properties.

CONCLUSIONS
The subject material has a low acute oral toxicity and

should present no problem from ingestion incidental to industrial
or general use,

The 100% material and the 10% solution in propylene glycol
are but very slightly irritating to the eye. Minihal eye protection
should provide adequat? precaution for routine laboratory or general

handling.

‘Continuedz

C00202



Biochemical Research Department
Page 2

(CONCLUSIONS CONTINUED)

The 100% material is ron-irritating to intact or abraded
skin, The 10% solution in Dowanol 50B has & very slight effect
on intact and abraded skin. Good care and cleanliness should
provide adequate precaution for routine handling of this material.

Generally speaking this material is less toxic from the
standpoint of eye irritation and skin contact than either of the
other two compounds mentioned above. The subject material has a
slightly greater acute oral toxicity in rats than the other two
compounds in question, but is probably not significantly different
from the standpoint of ingestion incidental to laboratory handling
or general use,

These conclusions are based upon range finding toxicological
tests and are limited to precautions for industrial handling of the
material. Development of specific uses will require consideration
of the health problems presented and of the need for further toxico-
logical studies.

HAZARDS, PRECAUTIONS FOR SAFE HANDLING,

Tngestion
The sut fect material has a low acute oral toxicity and

should present no problem from ingestion incidental to industrial
or general use, If large amounts of the material are swallowed

some injury may result. The likelihood of serious injury is remote.

C00003



Biochemical Research Department
Page 3

Eye Contact .
The 100% material and the 10% solution in propylene glycol

are very slightly irritating to the eye., It would seem advisable
to prevent contamination of the eyes simply to avoid any discomfort
which might result. Minimal eye protection should provide satis-
factory precaution for routine laboratory or industrial handling.

Skin Contact - Irritation

The 100% material is essentially non-irritating to intact
or abraded skin, No precautions should be necessary for routine
handling of this material. The 10% solution in Dowanol 50B has
a very slight effect on intact and abraded skin, The dry nature
of the skin and subsequent exfoliation indicated by experimanta}
work may very well be due to the Dowanol 50B used as a solvent,
Precautions should be taken to prevent repeated prolonged skin
contact with weak solutions of this material, Reasonable care and
cleanliness should avert irritation. Any injury or irritation
which may develop from handling this material should receive medical

attention,

cooco4



Biochemical Research Department
Page 4

SAMPLE INFORMATION
C.R.I. Name: Triphenylphosphate, Technical
Source:
+M,P.: U5-U48°C
K No.:
Date Request Received: 7-19-56
Date Sample Received: 7-19-56
Physical State: Solid
Sol.: Water
Molecular Formula: °18“15°u"
Structural Formuala:

Reaction product of alkyl
phenol by-product with 1'0(:13
0 (semiplant product)

O-op-o

O

€co0C05



Biochemical Research Department

Page 5

SUMMARY OF RANGE FINDING TOXICOLOGICAL DATA
Acute Oral Toxicity

Animal

Dose

Rat

Rat

Preparation Fed (- /kg.)

20% solution in 1.0
sorn oil

20% solution in 2.0
corn oil

20% solution in 3.98
corn oil

No. Died

No, Fed Resgonse-nemarka

0/2 Slight diarrhea and
bloody exudate.

1/2 Slight diarrhea and
bloody exudate.
1/2 Slight diarrhea and

bloody exudate,

Note: Diarrhea, dee--
hydration, lung con=-
gestion, mottled liver
and severe kidney
necrosis observed in
high dose animal at
autopsy.

Eye Contact - Rabbit

Material Treatment Response-Remarks
100% Washed and Slight conjunctival irritation, cleared
Unwashed in 24 hours.
10% solution Washed and Slight conjunctival irritation, cleared
in propylene Unwashed in 24 hours.

glycol

000006



Skin Contact - Rabbit

Condition
Material Of Skin

100% Intact
100% Abraded

10¢ solution Intact
in Dowanol
50B

108 solution Intact
in Dowanol
50B

10% solution Abraded
in Dowanol
50B

Biochemical Research Department

Page 6
No. Of
Appl. Site Response-Remarks
10 Abdomen No irritation observed.
3 Abdomen No irritation observed,
10 Ear No irritation observed.
10 Abdomen Slight to moderate ex-

foliation increasing
after fourth application.

3 Abdomen Slight to moderate ex-~
foliation appearing after
last application. Healing
normal.

Skin Absorption

There 18 no indication, from the skin irritation tests

conducted, that this material 1s absorbed through the slkin in toxiec

amounts,

00207



G ENGER

Biochemical Research Department
Page 7

UNIT INDEX .
Effects resultiny; from ingestion, eye contact and skin
contact are given, Hazards, precautions for safe handling, and

first aid measures are discussed.

INDEX HEADINGS
C.R.I. Name: Triphenylphosphate, Technical

DISTRIBUTION

00008
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25-3°15C* 1234 " Blochemical Laboratory
THE DOW CHEMICAL COMPANY

Fis B-7
Sebject THE COMPARATIVE TOXICITIES OF Ckg. 1208
. AND SOME PHENYL PHOSPHATES Rec’'d
Fia'd 12-10-35
Te S. L. Bass, Organic Lab, Fram Biochemical ByE. M, Adams

C. E. Rice, First aid Laboratory
l:e examined the following materials:

3. Diphenyl mono p-tertiarybutylphenylg phosohate.
4. \onoghenyl di (p-tertiarybutylphenyl) phosphzte.
5. Diphenyl mono-o-xenyl phosphate. 7.1~ -
6. wonophenyl di-o-xenyl phosphate. ;7.2-~/0

SULLARY:

hcute Oral Tests

iwone of the meterisls zre very toxic, but the
phenyl vhosphates are much less toxic than the chlordiphenyls.

Materiel aLD Toxicity
gm[kilo Index
> 9 00 z 14.5
>80 00 z 14.9

Diohenyl mono{p-tertiary-
butylohenyl) phosphate.....»5
Jonoyhenyl di)p-tertiary-
butylphenyl) phosphate.....)5
Diphenyl mono-o-xenyl
phosphate ...eeeeeespd
donophenyl di-o-xenyl
phosohate ..eeeeeees)d

charonic Oral Tests

The chronic orzl exveriments might indicate that
the . diphenyl mono(p-tertiarybutylyhenyl)
phosnhste re more hazardous than ves aspzrent from the acute
orel exeriments. Given in smell repezted doses, less miterial
vas required to xill than when given in sinzle doses.

Topical Tests

The following m:terizls produced a2 definite
irritation un rabnit skin:

Diphenyl mono(p-tertisrybutvlohenyl) phospnate.
These might be skin hazards. In raboits a resistence is
acquired, since during continued topicsl -uolicsations, the
irritation disacoveasred.
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E7SERIGEGTAL PROCEDURE:

For orsl zdéministration, veighed zmounts of the
materials vere emulsified in 5% gum rcacis solution =nd
given Ly means of a stomech tube. In the chronic orsl ex-
periments, ve gave 0.1 gm. per «ilo of wvody .eizht.

In the topicel experiments, rouchly mezsured znounts
of the mrterials tvere mensured cut on the sn»2ved :noomen =nd
rubbed with = zliss «palic zor for ¢ s£iv-n lengtan of tine.
the time wss tvo minmtes in tne case of the r2bbits, zud
five in the cuse of tne cavies,

The topicel =xo=rizents :ra reire=zrily comsiio:r ted
LY the fret tinzt there r:is consicerzvle iuz=stion, ciice no
cttenots -~ eve n-cde to yrevent the :nim-ls licking tneasclves.
dowever, this tnwld not neces.srily sraevent our sering cny

locel effect upon the skin.
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THE DOW CHEMICAL COMPANY PR

Sebjet  ACUTE ORAL TOXICITY FOR RABBITS g:a.
Pi'd 12-10-35

Te Frem By E. M. Adams
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Diohenyl monof{s-tertizry tutvl nervl) rnos:znate:

Reboit 7231

received 5.0 gn. cer izilo of éipnenrl-
rmono(p-tertisry vutylphenyl) pnos.nzte orally. after four
dzys he was killed for exsmination, =zt this time sho:ing some

reaction. 7The liver shoved a nezvy ratty infiltration vith
a modereste degenerction.
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kabbit 7278

received 5.0 gm. per ilo of diphenyl-

wono (p-terticry butylphenyl) phosphzte. He ves xillzd for
‘exeminztion efter sixteen dzys, having shovr 1.0 zopirent
rerctiors znd aaving geined Z3C zms. in eight. .icroscopic
exanination:

Liver: Severe hydrogsic degener:tion.

Kidriey: Legeneration of tuobules znd congestion.

tomach: larked recrosis,

Rebuit #2-11
receivea £.0 gm. ver tilo =f diphenyl-
mono(p-tertisrybutyl;henyl) snosrnete., un the fiftn dey ne
weg Xiiled for examinetion. tie hzd sno.n no recction :ud
el! ~“ne orgrlis rppesrec to te Lorrel.
Jlerosce cic exarinctior:
iver: Jocercte nysro;ic cereinierztion.
nidneys come sveliing.
Stomecn: i.ormcl.
sung: «cderate corgestion.

ouushenvl aiL-terticrviut:1l.heunyl) shoschstes

Zeouit 2169

received orelly 5.0 em. var zilo of aor.o-
J=terti: rycutyl- neryl) oncs hrte, ~fter four i:-ys

J2d for «zaninstion, hivin: sao n no & nr nt ru-ction.
& Ly, oke found : =zliznt hyaropcic degenir:tion in

received 5.0 zm. per zilo of monnorenyl
rrovsylrhenyl) .nosvhste. .fter seventeen c:cys,

“n zo rerctiorn, he v- e illed for eveminction.
(=)
c

[ .1

cred crrormel -.azroscouieslly,
roscoic exerin: tion:
viver: Hy.ro..ic degeicerition.
ildney: clouuy s-ellinz,
ttomech: worael.
Lung: .‘oderzte conzestlon.

o it ¥2-10

received 2.3 gm., ©aor ¢ilo of aono nenyl

ci(p-terti-ryovutrlchen;l) caosphcte. xfter five diyvs ae sce
ilied for errmiiiztion, h=ving cho'n 10 r:sction. 1ne orgcns
epresred normel.,

..1eroscopic exr.airction:
Slver: cone feity intiltr=tion 'nd Gegenerutioi.
Licrey: come clondy svelling.
ZTomach: o+ mg normel,
wngs woder: te conzestion.
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Dipnenyl izono-o-xenyl phosph:te.
Raobit #210

received 5.0 gm. rer «£ilo of diphenyl
aono-o-xenyl phospnate., Heaving shovn no zp.crent resctions
he vas killed on the fourth de;. The liver =us cer< :nd
,orged; otherwise he se-ued nornel. &icroscoriceclly, the
liver sho:ed, tossibly, 2 slignt nydro.ic degencrztion.

heb..it 5272
received 5.0 gm. 2er ilo of dipheayl-
rono-o-.enyl chosonatr orally. He vnis iiled «fier sevsnieen
deve, we rd siowr no rerctions, 'nd s&sroscosiexsl.y, -1l
the orginus ¢e~med rnornel.
dcroscocic exenine tion:

uiver° rir ther severe anydrocic degereration.

Lidney: oderate clowuy swelling.

Ltouizcht secrosis seen in vt of sceiion.

Lung: ..oc¢er=~ie congestion.

nrooit si-14
receivaed 2.0 gm. Jer iddlo of civhensl
acho-o-renrl snosvhate, He ves xilled on the fifth C g
sicrosco.ic exeninction:
Liver: .ormnzl.
sidney: & sos.itle svellirg.
Ctomecns: noraiel.

orovnenl ci-o-renvl Lnovg.netes

seboit gzl
- received orelly 5.0 ¢m. ver .2ilo of .ono-
vnesyl dieo=xen.l chosyh»te, ke snovea ..o I“ECthh ¢ariang
toree drys, efter vhich he was -illed for ex:.ainetisn. sll
the ori:ns scered normsl. Jich;uo,iycl_y, the liver shov=d
¢ cevere, csenercl nydrooic aegenerction.

nacolt 7274
received 5.0 £m. 2er ilo of aonoiitenyl
¢i-o=-xen:'1l yhosphate. For sirteen acys neé snoved ro rezction
ind seined tooat $60 zos, of veisnt. Then «£illied for exzuinestion,
ne s-vearecd "1ue hormcl.
vdinroccovic 2iiainetion:
Liver: .orm:l.
aidiey: sorsel.
ctowecns iormel.
Lung: woderete coneestion.
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Rebbit #2-13

received 2.0 gm. ner kilo of aonouvhenyl
di-o-xenyl chosphate. He wes killed for examinetion «fter five
days. Zalcroscopiceily, all the organs spieered .iormel.
idicroscopic exzminetion:

Liver: wormesl

Licney: wot much ch=nge.

Stomach: Normsl.

Lung: ..oderate congestion.

CONCLUEIORE s

1. fcute Orsl Toxicity.

Aletericsl D lo:icity
m/ .z Inaex
A BN BN BN BN RN BN BN B BN BN B N 2 14.5
e @ 0500 00 020000 2 14.9

Divnenyl rono(.-tertizryucutyl-
ghQXIy.l) 'JhOSl.'h&te. esvoeeccsee ?5
.onovnenyl di{g-tertisrytutyl- R
_hexlyl) phOS:JhatE.. esece0es >5
Di -nenyl mono-o-xenyl inos h:te.. 20
..onophen;l di-o-xenyl vhos.nzte.s 5
Tne oral .i.L.D. for ratoits -f tne
rnd the ic mvaroxim:.tely #.0 :a, ver zilo
of p - veizht. The orsl &.L.D. of the four
is we'.. ¢tove 5.0 gm. oor kilo; this zmount vroduced no
2...rent snxztoms. wone of tne rxiteri:ls would serm very toaic,
tut the chenylghosphates zre mach less *toxic tn=n the chlor-
diohernyls.

2. _icroscocic exziination:

The -henyl:hoschates in doses of 2.0 :;m. per kilo »f °
cody veizht croduced some chences in tiae tiscsues, "t they
vere rnict at 1l severe, In doses of 5.0 gm. .er .:ily, they
oroauced definite toxic chenges, werticul:rly the dipheayl
mor.o(=-tertizrytutylphenyi) phosphete. Their toxic sctiocn,
no:v.ever, ¥t: 1,0t severe enough to .roduce ~ny visiule sryiuptoms
in the rnimeits. '‘.e #re not certrin of the si¢nificince of the
hydropic dezener+tion secn in many of the livers. dovever,
it Jdoes not seerm to ‘...iicste chrnges of much signific:nce.

‘EH
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To Frém By E. id. hdams
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Dijhenyl mono(p-terti:ryvoutylvnernyl) phosvh:zte.

Reb:it #243 received the diphenyl rono(p-tertizry-
butylphenyl) phosphate nineteen times during tventy-si:: 3zys.
He c¢led; his weight hac¢ changed only esvout one hundred grzms.
The liver was & greyish color with large yellow zrees; the
whole of the greater curvcture of the stomech wess necrotic end

ruptured.
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Adicroscopic exeminstion:
Liver: fevere congestion. Some degeneration.
fiepatitis,
Kidney: izr<ed congestion.
Stomzch: LCegenerstion of the mucoss. lLecrosis.
Lung: Edemz. Jerked orngestion (terziusl).

habcit 7241 received diphenyl zono(u-tertizrybutrl-
ohenyl) phosphite six times during eizght dzys. hHe died some-
tine curing the evening of the ziznth dey. The liver siuoved
large yelloiisn erezs snd the stom:ch n:d ruptured.
~icrosco.ic exzninrtion:
Liver: chunees Lot severe, ongestion.
Nidnrey: vonrestion in tuuules.
Lung: szr .«d congeswion. demorrnsze £nd
hy:erplesic of lympheid tis:ne,
Blveoll colic.sed,

Rav:it 7287 received diovhenyl ¢ono(p-tertiiryoutyl-
shenyl) ohosgnzte t.enty-tinree times over - seriod of thirty-
eignt deys. He received ronie of the moterizl duri:s *the l:st

ine c:ys, e vas «illed for exeminestion.

aicroscovic exuminction:

uwiver: iorn:l.

£idiey: Clowdy sveiline, Jongssiion.
C: sts i the tuisules.

Lz fevere con:ecstion.

..onovnenyl di(J-terti-gybutyluhenyl) tnoscnate.

peuolt zi44 received monopnenyl di(s-tertirrybut;l-
paenyl) uno.she te fourteen tires during rineteen d-ys. He
died on the nineteentn dev, :nd sacved = los. in .eight of
four nndred eraus. ine lungs ¢ .wired to ue infested, full
of .us.
lerosgcovic exemine vion:
Liver: &li-nt congestion.
Xidney: Lcme cloudy s.<llinrs, v:=sts.
ung: »uch infleimetory exudes= :nd Slvid.
1nis anizsl undcuot<dly died of tne Lune infection.

reooit #£90 received monovhenyl di(p-terti:ry.utyl-
vhenyl) shoscnete five times durirg eicht d:ys, .nen he sts
«illed eccicentelliy.
Jlercescopic exanins=tion:
Liver: tome nydrcoic cnsrges.
Kidrey: voncestion in tiie tuoules.
Stomach: oderate necrosis of the auco.e.

nabuvit 7591 received monophenyl di(g-terticrytutyl-
chenyl) phosphzte tventy-three times over = geriod of tnirty-
seven ceys. Hde ves killed for exesrination ~~vins increused
in veight from 1.4 «ilo to 2.2,
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dicroscopic examinstion:

Liver: ioderate hydropic degeneration.
Kidney: Normel.
Stomach: Normal.

Diphenyl mono-o-xenyl cnosphate.

Rabbit #246 received diphenyl mono-o-xenyl phosghate
ten times during twelve dzys. He died from injuries msde in
attempting the stomach tube. He nad shovn 1o visiole reaction.

Robeit 7289 received 1iphenyl rono-o-xenyl .nos:hrte
rinetecn times curing thirty-four ciys. ide was xilled ou
zccount of sn infected jev.. For tuenty-three dwys anis :=2izht
n-d ircre: sed from 1.57 to 1.9% xilo. +hen s£illed it hrd
fellen to 1.45 <ilo.

sicroscoplc exewminntion:

piver: sothing of importcnce.
Licney: Cloudy svelling.,
Stomeehs rothing of importence.

Tnis exverirent is coumplic:ted oy tne infecticn,

procably tne csuse of loss in weisnt,

feLoit »292 received oivhenyl mono-o-xenjyl _nusthate
toenty-four times miring thirty-i.ine davs. He wes «illed for
exeninetion, having increzcsea in weirnt frum 1.7 to 2.2 -ilo.
Jicroscouvic exeazirction:
Liver: .Jocer=te niycro:ic degener:tion.
Kidney: Cloudy svelling. vasts in Tuwvles:
ctoiwesens wormcl,.

~orovaenyl di-o-7rnyl .hos.h:te.

o7

keouit 7261 received nmono:ienyl di-o-aenyl ,.osshite
trirty-tvo times during fir+y-t.o c:=ve, dis -:eight tsd in-
cre: sed froe 1.15 to £.49 «i.0. 3He ves «illed Zcr exeaminatiorn.
~icros:ovic exzminct. on:
Liver: Rather severe nyiro.ic uezenerction.
Kidniey: a fev. caste in tuoules,
Stomach: foscibly some changes in the vaoillee,

Ezbuit #749 received nmonopnenyl di-o-;enyl Luosvnate
eloven times curing fifteen dzys. e wes ailied sceicentully.
~icrcscopic exezmination:
Liver: Lormsl,
£icéney: iLormel.
ung: Full of infleoarstory erudate.
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Rabbit #2-2 received monophenyl di-o-xenyl pghosghate
tventy times during thirty-seven days. He vis killed on account
of an infected juw. During this time his veight rad increased
from 1.88 to 2.72 xilo.

microscopic exemination:

Liver: iormsal.
Kidrey: Cloudy svelling.
Stomach: uormsl.

COLCLUSIOL: ¢

1. Chronic Orzl Toxicity. Agz2in tne
oroved to ve more toxic tian tne _henyl tchosgnsztes. Of the
ldter, dipnenvl mono(p—tertiarybutylphenyl) wnoschate vis
cefinitely the most to~ic, but not 2s ruch so =s the

. In verticvlzr, it is to be noted thzt rebbits
were «<illed by the tvo ) end by aipnenyl sono
(p-tertizrytutylvhenyl) phosvhate in srounts thet vere cefinitely
satller then the single doses reguired to <ill., ihe: were =<illed
oy the folloviny totzl omountis:

Jzterial Totzl =smount in :r./xilo.

0.9, 9.7, 0.5, 0.4
2.2, Loi, Loz, N4 =

Di_henvl :zoro(p-tertizry-
cutylznenyl) _.hosphete 1.2, 0.6 =

#¥ These enimels (#2¢4 :nd ;:4l) orobzcly uied of lung infectiors.

This zight irdicete thet these meoterizls :ill ce wore
nazerdous then w.s zppsrent from the zcute osral cxuverizents.

d. dicroscopic Zxeairaetion:

Livaenyl mono(o-tertizgyuutylghenyl) ~hosnnate
proauced tne most severe rezctions of the jaenrl hosphates.
[t vcs the only phenyl :thos>hate to «ill, orouncii- necrosis
#nd ructure in tne stomach - ith some degenerztion #ud couugesticu
in the liver., ‘.here this ester fzlled to xill, the principle
chenees vere in the <idney.
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The other tnree phenyl vhosphates,

sonophenyl di(p-tertizrybutylphenyl) pnosphate,

Dipnhenyl morio-o-xenyl .hosphate, &nd

.onoghenyl di-o-xenyl shosvhzte, proauced some changes
indicauting an intoxicstion. Un the vhole, hovever, the
chenges vere not severe enough to compere at 2ll with those
produced by the first three materizls. In meny livers one
found hydropic degeneration. e :r» not certein of its

significance, but it does rot appear to iraicete 2 very
severe resaction.
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15.

c=-tertiaryoutvlzhenvi

Habbit 7254 received sixteen topical a»nplications of
dirhenyl mono(p-tertizrybutylphenyl) phosuncte during tveinty
cays, after vhich he ves killed for examinstion. at first
the skin shoved some irritation (redr.ess). then vecame "cosrse".
xicroscopic exazmireticr:
uviver: Very little change. ocome degerer: tion.
Kidney: loderete chronic nepnhritis.
Skin: Thinning and kerztosis.

Reboit #255 received tnirty-three topicel zpplic-~tions
of diphenyl monoip-tertiarybutylphenyl) vncsshete during =z .eriod
of forty-tnree days. iHe wzs xilled for exzmination. The skin
snoved some irritzticn 2t first, cut less then in zhe cazse of zhe
chlordivhenyls. It bpecame aquite “coerse".
wicroscopic examination:
Liver: Very slizht fetty infiltretion end
degeneraticn.
Kidney: Slight congestion.
Skin: Definite atropany znd «erstosis.

Rabbit #226 received a single topical epplic: tion of
diphenyl monolp-tertiarybutyl;henyi? pnosrnate, rubobed onto the
skin for five minutes using a rubber glove. On the second day
the ares wes quite reddened snd swol_en. The edema diseppecsred
ecfter four days. The snimsl received thirteen more z:oplic:tions
during eighteen dezys, after which he wes ikilled for exzmination.
Wicroscopic examination: )

Liver: Severe central hydropic degenerztion.

. Svielling.

Kidney: nicrmal.

Skin: Atrophy esnd «erstosis.

Rabbit %¥2-36 received a single topical soplication of
diphenyl mono({p-tertizarybutylghenyl) phosphate, ruboed onto
the skin for five minutes with a glass rod. There wzs no
visible reaction. :
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16.

_ Honophenyl di(c-tertiarybutylphenyl) phosphate.

Rabbit #256 received fifteen tooical asplicetions of
monorhenyl EI(p-EerEiarybutyl~phenyl) hosiphate during twenty
days, sfter vhich he wes xilled for exzminstion. On this animsal

the hezir grew quite rapidly so that he nzd to be chaved sever:cl
times.

Microscopic examinstion:
Liver: Slight hydropgic degenerztion.
£idney: Moderste swelling.
Siin: Definite atrophy andc slight zerztosis.

Rabbit %257 received thirty-taree tooical epplicztions
of wono;henyl di{ -terti.rybutylphenyl) snosphncte during a period

of forty-three dz;s. The enimal 2ppezred norazl snd zsined
eleven hundred grans in veight. The s<in developed only a fine
scaliness :nd showzd no irrit:tion.
£Licroscopic =xzmination:
Liver: iiorual.
Kidney: Lormsl.
Skin: Some &atroohy #nd ker=ztosis.

Rebbit #2-30 had a single =svlicztion of the zonaphenyl
di(p-tertizrybutylonenyl) pnosghate, rubbed witn a <liss rod for
five minutes. Tnere *zs no reection.

Divhenyl mono-o=-vcrnyl —nosshzte.

- - - g

habbit 7258 receilved thirty-taree tooical ~-plicztions
of dipnenyl mono-o-xenyl snospynste curing s period f forty-
tarze days, #fter wnich he wsns 2illed for exzaination. &Lt first
& fzint recdening devcloped, out tne .rincinle resction vis a
little scz2liness. Durinz the cxnerigsnt he geinz4 over a <ilo
in ~ei:xnt.
~lcroscopic exemincztion:
Liver: ilormel.
Kidrey: » little clondy sielling.

-

Skin: Definite atropny ¢nd .eratsesis.

nabbit 259 receivad fifteen -y lications of dipnenyl
NoNo-0-xenyl wunosph=te during trenty dezys. & little readerning
ceveloped zfter ten days, vut tre .ri:icisle rezction u&s a
scaliress., iHe geined sver five nundred g¢raus in -eiznt.
alcroscopic excminetion:
uviver: Some nydrogic deseneration.
Kidney: iworm:l.
tkin: Some ztroohy znd <erztusis.
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17.

Mcnophenyl di-o-xenyl phosphcte.

Rabbit #260 received fifteen topic=l zpplicetions of
monophenyl di-o-xenyl shosshzte during t-entr days after wnich
he vas «illed for examination. There wzs no rsaction except
& little ceeling and rougnness of the s«<in. He gzined four
hundred grams in veight.

wieroscopic examinztion:

Liver: £ slight nydropic degenerztion.
Kidney: A little swelling.
Skin: Some atroony and ikerstosis.

Rabbit 7261 received thirty-tnree spolicztions of
monopnanyl di-o-xenyl shosvhite during forty-tnrees dszys.
There was no apg:rent rerction ¢nd the snimel zeined trzlve
nunéred «raams in veigat.

Hicroscooic examinztion:

Liver: lioderate hydronic degoneretion.
Kidney: lLoderate cloudy sz ellinz.
Sxin: erkea rtroohy.

SN TTIS Vet
UunCLUSICLS:

1. scute Test: at the beginning of the experiuents,
two anirnrls (#2585 and 226) shouwed muor«ed s«in resctions to
single treatments -.ith c¢iphenyl uono
(p-tertizrybtutvlsaenrl) choson:te., [t wrs imgossitle to re-
pext them lzter, rnd no sucn re:zetiones + :.ezred in tiie chronic
exoerinents. It is impos«ible to =x.lain tuese severe razctiors.

., Chronic rests:

Siin: Lacroscovicsally, wh2re ver2 no msrxed
differances zmong the six materizls in their :ction on thne =xin.
all produced a scalinz or w»eecling of the outzr, terztin lsyer
of the skin. The +nd tne dionenysl mono
(s-tertizrybutylshenyl) phosyh: te produced : smrll but definite
irritation (redress) zt the veginning >f itne ex_sr..ents. T.is
dis:z poeurad after seversl tresztments., bDi.aenvl rono-d-xenyl
prnosvaate yroduced this irrvitztion to ¢z very feint aegree.

This irritation .:ignt indicate a _os.ivle skin az.ard., iic-
roscoslically, it ias imdsossidle to distinsuisa eny of tne
meterials, =11 shovwing atronhy &nd =er:.tosis.

Other tissues: Tae itidney cnd liver suo:ed cheznzes
due to intoxicstion. OSince the zniizcls ovtrinzd cuncideravle
material in licxking their =zbdoaeus zfter treataent, 1t is :sroi-
acle that tnese cnailges iere produced by orel ingcestion £nd not
by absorstion througn the skin. lnhe most significrnt caences
occured in tne cases of the rnd diphenyl wmono
(p-tertizrybutyloaenyl) rhosonste.

*H
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Diohenyl mono(z-tertiarvbutvlonenyl) osnoschste.

vavie #B7-511-3 daied a2fter tventy-tvo zunlications
of d4i.nen¥l mono(s-tertizryuvutyl.nen:l) choeJq te, rde durinzg
thle course of trznty-nine Guys. de lost one JLLAP’d end fort:
Zrans in .eiznt, but snovied o .crticualsr sikin rezcticn.

vevie =37-303-2 78 «illed for exzminztion ufter five
anplicstions with dipnenyl mono(p-terti:ryoutyrlsinenrl) shoschets,
1ne sikin hzd no anparent reaction.
silcrosconic examinestion:
Liver: wothing much.
Kidney: tevere congestion. Some swelline and
materiel in the tudules.
Sikin: Some stropany end «ger=atosis.
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ionophenyl dg(p-certirrxbutV1ohenxl! phosohzte.

Covie gB7-165-2 was killed for ex:zninztion zfter
receiving five upplications of moiiovhen:’l di(p-tertisry-
butylghenyl) phosoh:te, mzde during seven dzys. There h:d
veen no :»p=rent reasction.

alcroscopic examination:

Liver: Z1lizht congestion.
Kidney: Slight ccngestion.
Skin: Possibly =~ iittle stroouny.

vavie 757-523-3 died zfter receiving fourteen
arplicetions of monoohanyl di(s-tertirrybutyl.henvl) phosoch=zte
curing the cource »f nineteon deys. The :nixel lost one nundred
and ten sr=ams in wveizht, but shoved no ziznificant sgin chinges.
=icroscooic exrminztion:
oiver: .oderszte congastion. ~Possitly clisnt
frtty Sarnzes.,
{icney: evere congestion rna s ~llinz.
£Xine .0 zeetiorn. Lo:zt!

Liheryl cono-o-xenyl ouosonete.

e Y

vivie ~57-301-2 vies <illed for oxasinotion zfter
receivias five zpslicrrious of aiuvnenyl n0i.0-0-xcnyl snossn: te
ourizn: siv d-~re. dhers wcs no ¢y rent chrnze in ztae sgin.,
microscvovic sacaing tion:
viver: toae aldraiic c¢iiznge,
siaiie;s orarl.
Sxin: 51li:ht stroghy 'nd er-tocis,

Levie :B7-3<4-3 dica #fter rec=iving sixteen cpulicztions
of dionenvl mono-o-xeny¥l . Mosun~te curine t-entv-tvo vays. nis
weizht nic fecressed from taree nundérzad cad t.enty to one huidred
fud ninety-eizht ¢rams, The skin s2oved no «izrisricent chinge.

“icrosconic exacinction:

Liver: Congestion.
Kidney: Conzestion.
Lung: Congestion. Infi:aw fory exudate.
Coliansed rlveoli.
Sxin: Cfome 2troshy 'nAd <eratosis, This rniuel
se¢ms to huxve died of 2 nulmonzry infection.

.onoushenyl di-o-xenyl vhosphste,

cevie ;E7-758-2 ves ¢illed for excminztion :fter re-
celving fiive :vplicotions of mono.henrl di-o-:envl ihoswvnste
in eizht days. There wus rno uanp-rent skin cuznce,
.icroscopic exeminction:
Liver: ¢li:nt conzestion.
Kianev: .joder:zte conzecstion.
Siin: tome atropny :nd <erztosis.
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Cevie #B7-245-3 died after receiving fourteen
apvlications of monophenyl di-o-xenyl shosphate during
rnineteen days. Tnere were no significznt skin chenges.

dicrosropic examinstion:

Liver: tligat congestion.
Kidney: darked cloudy swelling.
Skin: Lost!

CONCLUSIONS:

1. Action on the skin. All the materials tended
to produce the xerstosis =nd »trophy of the skin. Ve noticed
no nzrticnlerly siznificant reazctions vitn zny of the uzterials.
Lsvies @o not nppear &g cuitable es rabuits for esizmining the
topical effects of substences.

Z. Otner zctions. T.e meterisls excnatined are #».:rently
more toxic fcr civies tusn for rebbits, since, ~ith one exce.tion,
they «1lled the cavies durinz the tosical tresztwents. In tiis
one exce~tionzl case, unere death wis zan:rently cne to ¢ lung
infection, there is no rz-son to excect a lesser toxicitv.
cince the animzls licked coinisidersble ~mounts of the m teri-ls
off of themselves, ve must zssume that the f=tal 1t .

¢ _ ‘ | ~momnts ; ere
obtained vy orsl ingestion =nd rot oy ebsorstion throuza the
siin. ) )
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