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Corléficate of Analysis

durest 3rd, 1956

wn’noains
h—w + Plasacolagists . .. Analyits

Toxieelegionl Iavestigation Of Pydren: AC (2-c7;.

Moasanty Sample Bo. 134 - Y-776
Nonsante Froject Neo. T-56~40

22T COEIOCTal ICR -~
Neasenip Chemical Cempsry, 3t. Louis, Wissour:.

EXRDOSTAL "KCENRE -

A) Osal 1a ata
Tudtile Pyirenl AC wms introduced imvo the stemechs of Sprague~insley strein
albving rate -y msans of & rwbder catister atteabec to & Aypoierwmic syTiags.
After tho agpeeciaate Miadmmm lethel aou-.-rm, <nps of rets vere fed
at levels dosigned %0 u-am the tazicity rihge S..eredy sapplyiag dats for
calculation of the

Ghesrvati 3 vure apds for cuteard symptoms of toxicity and $3e visesrs of
saleited acisals from tdose suscwmbiag wme examine: ascroscopically.

. data are given in fable I.

T &) P Mxises Jetbal Deve for Madits

Smitlinged 7yteeul Miwps Cod W stemach tude {a varyisg mmcuats % Now Zesland
ﬂh*hh“hmmum:—.

m‘hummxunuvuu-vuma
+ » Yiage dhinsls Wt smecembed was 2xamined macroecopieaily.

e s ore slowm f» Table II.

eym Iy skia Ahpsrption In dabbite
Gadilated Fydrenl A§ was as;plied ia varying smournts to the 3losely 3iipped,
intaes ekin of Sow Joalagt ehite ruddits and the tredated areas covered na
plastie ehialés. A lmtder sollar was placed arcund the peck 3f emah abbit
to prevent them fTem turaing weir bead uf?fizisatly to get at the applicatiom,

Obecrvgtions were ands for cutwerd evidance of taxicity and theviscera of all
saisals taat succusbed was cZamined =ACTOECCP.CALLY.

The 44t cre faani ir Tesle III.
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PRRRIGITLL FIOCSIRE - (Contirmed)

Skin Irrdtatiocn [n Mabdbbits

Undtlated Pydraul AC was s;plied to the closely elipped, 1atact skin of -aree
aldine redtits and obsrerveticns made ovar a eriod of several lays for
grritation.

T™he results, basei om the scoring tecomijue of Xxuisze, .oodard and ’alvary
(3. of Pharm. & Zxp. Therapeviics, Yol. 32, No. 4 (Cec., 1744, are g1ven 2n
Table IV.

fye Irritition In iabtits

0.1 Mil.iliter of undiluted Fydranl AC was .aced in tue coacjunctival esac of
the rignt cye c: each of three a.bino rabiite und the resuiting irritaties
scored accoriing to Jarsige, Joudard ad Calvery (J. of Prarma. & Ox3.
Thersjentics, Vol, 72, Ho. 4 (Jwec.) 1324,

Data froz several days obaervation are showma im Pable V.

Yapor lohalation Im 2ate )

Pour sature male rats wers plased in a metal chamber of 25 liters “apacity
and exposed for sixz houre Lo an atmos, here of Pydiaul il vapers pruduced bWy
sspirating the li uid st room v-'mpereture, Tho sample was poured into s
three hele, roun:i dettom flaak anc compressed alr ;assed gver am orifice,

the lower enl of which ¥is izxzersed "1 the liguid, 4 Zlass tude led from tne
flask into the.ciamber. A glass ~ 2inger wes placed in tae lime t0 breek up
Jroplets and -llow, 88 neurly a8 j.ectieadle, only vs:~rs tc pase, Mir
pressure sveragea aboat .4 sounds per sguare inch.

The animals rere observed far toxic symptoms, asd, since ‘here were no leaths,
all were held for tea days observation,

The data are :howr in Table VI,

YOUBGER LADCRATCR-ES
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of inalyvis - Tagn ¥ (Be3-2K) ;
‘.‘ '!‘- ..';.. .
‘A ¢ TABMLE I
I THE ORAL LDy, OF 'PYJRACL AC (0S 67)°
LT 03 ags
= ' , ee
At misal ¥o. - Sex aigne %a. /Xg. Nt
S 1- ¥ale 260 40.0 urvived
A 2~ Nale 49 0.0 Survived
by . - 3- Male 215 0.0 2ot
» 4= Yemale 220 4.0 Survived
y o 5= Female 210 40.0 Jurvived . .
- .- 6~ Nale 240 15.0 nd
22% 45.0 Servived Y L%
250 45.0 Survived .
195 45.0 | Disd
210 0.0 . Dted :
25 50.0 Survived
200 - %.0 . __Smrvived
2 50.0 | swrvived
20 - —50.0 : Died e
215 5.0 : Ded :
205 55.0 Aod
255 55.0 : Survived
245 55.0 Disd
230 5¢.0 ied e
240 55.C Survived .
3 ) e Jlaihd 06-52.0 gras jar kilegram. Survival time was overaite
g Theres Wa disrrhes iz all animals a8 might be gxpected from
“R - Zoating lovelw agbsssary e obtais kills. Jeakness and lethargy of
Ggu tantion devalaged. Thare sas three ingtanves of moderate mussular 2y
nfeerdigition in e smrvivers. he cenditica clearsd in seven to tem days.
MMMcmﬂihmumm:ﬂ-umetu .
s -».:: v .'":_.‘-‘:\ v R
" .' - ""7:-"&'
w0 K
LR - ."?
- e
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- TES \CLNTMN LRTRAL ORAL XIS @ 'PIDRATL iC (03-47)° )
o JOR AAREITS
r : Yeight Changs
(8 feight Dose S Jayes After
. Anisal No. - 3ex £g. Gm. / g;‘ Dug‘___ Pute
e’ 1 - iale 2.8 2.6 -4.0% Survived
: 2 - Pezale 2.5 3.5 -10.0 % xvived
. 3 = Female 3.0 4.5 -8.09 Died » 1 Dage
: 4 - Mle T2 5.5 -14.0 % viet = 6 imye
b, S - Nale 2.9 7.5 -12.0 % ded - 11 aye o
v 6 - dale 2.8 10.C «10.0 % ded « 8 Xye
w ¢ DISCUSSION - ' o
"% . The kinimus Letsal Crel ose reage vas found to de 3.5 %o 4.5 grass jer Klegrem. 3,4
4 Survival tise was six to clevem days. 411 mmaasls .oet we.ght for uv-'ll dage 1
Fe * after Duing fed, Thoss suceuBbing ontimued to lose weight and became vnq weak .. C
e befowe dying. Tnsre appeared to be slight mralysis. .
‘ At sutcpay thers was liver discolarstion snd zodarate puisanary RXyperemia. .

R I B B B I B N R IR I B R R A B L B R I B

F ", e .- TA480 3 I :
!' . MLISITY °7 U r:mm. ac (03-67,' 37 SKIN A3SOGPYION R
L u < i
> - lcid\t Shange -
P . leg;ht .'bn C Daye ifter

0 Sal g& No. - sex E_g. ca. /Rg, Jouning - Fate ke
ksl . 1. male 2.1 2.0 . 4.0% Survired

. 2 - Nale 2.4 3.0 C.0 Survived of
: 3 « Male 2.8 4.0 -0 Jurvived -
: . 4 =lale 2.3 3.0 - 40 % Died ~ 21 lays .

. 5 = Male 2.7 6.0 -3.0% Died - 10 Days i

“ 6 - mle 2.8 18 - 5.0% ded - & Duye

‘.« - 7.“ ° 2-2 ,00 -2.0.0’ M - n h ‘

‘il KLUSKIE - o
oy 1. >

ey ' ) e Rigiama Lethal Jose by Sxin Adeerytica was &.0 to 5.0 grams per kilegram. N

g tine wss eight to twenty-ooe days and nignt losses rea from fifteea had
AL . feenty-eight . cent. The animals “radoally lost sppetite and weight. -
x " Wiy ws followed by ansteadinsee aad soms mascu_ar incoordizatiom, the latter
- Yocomiag evident & fev iays before desth. S
;‘ At sutopey no specific abnormalities were obessrved ascroacopically.
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| SO LLCSTR 1N AMRIITS AJPRR AP/LICAPIGR OP -
. 'PTIAVL A0 (08-67)°

fuserical Bvalmtiom At The Bud Of
daisal Jo, - Jex 2Bowrs 24 Sewrs 48 Nours 13 Bcmre 120 Sewrs

1 « Pemale ° 1 1 ° o

2 «~ lle 1 2 1 3 0

3 ~ Pamals’ o 1 1 1 °

lverege 0.} 1.3 1.0 0.6 ¥
SLICTBSINN -

tne andmal eut of three showed an sversge scers of 0.5 out of a poseidle 8.0.
Overntte, aythems ranging from slight to fairly well defimed appearsd em all
e ssinals for as everage msximum soore of 1.3. At this time the akin wes -
wiped free of Pydvenl AC. 4 slight amcunt of redasss vith ns edems was gt} -
prooant on tep 3 the animale afiar seveaty-twc hours. Hepover, All reseived
0ours of 3ere o= the {1fth day. Pyirecl Ag wes elaseed es & mil

- o @ e O P O ® O GO n W e e e e W e ® - - W - e e e e e e e e e w - - o o

7 tABLE ¥

ST B IaXXTATION IN AXBITS AFTER APFLICAYION OF
o AC (08-67)"
Papericel ralaation At The Bud Of

v Astmsl Bo. - Sex 1 Hour 24 Howrs 48 3ours ]2 ewrs

6 0

1 =Mle 2 o]
2. ] 8 - 4 2 0
3 - Rmale 8 . ) o R
.'.~ ‘ 7'5 5-’ OQ‘ C.O A
.- iy inhafiiotd eemafirt of ccmseqasace waa obsarved upem opp. ication. The everage .
7. ‘shime sOWE e hous wa 7.J eut of & possible 110. There vis acderste reduess S
of Whe palpsivdl conjunetivae, samsiaerssle lscrisstien, and slighs edesa. The

‘end cosmes were little affeeted. Lacrimtion snd edema precticelly &lesppeersd -}

.
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. tadizm
§XX WOUR INEALLTIE OF
'FTIRAIL A8 (O8=67)° VAPORS BY AsTS
Aversge zelative Bamidity Iaside Chamber ..... 64.0 %
Avernge Temperature Inside CRASDEr .....c.cees 6,50 P,

Animal %o, - Sex Pate Observations Dur.ng trpogure
l-iale Sesvived Batiar Kild Mscomferty,
2 - Eale Survived ne pawiag st the moee.
3 - Nale Survived Areathing adout sormal.
4 = Mle Survived
DISC¥ISIOR -

All smigals survived ths 5ix hours expesure as woll as the ten day obesrvaticn
poxisd, s animals were 308 sericusly affected by the vepors. Ieestking
remised regular ead irritatiom ses sufficiems to produse only & slight degres
of lasTimmtion md salivation., The :asal mucoss wes slightly redder tham
oetmsl shem the amizals vere removed ‘rom the chamder but no odema wes ebeerved.

"Appetite seamed o be unaffected the day rollowing exposure,

-

AN g
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v e
-

L ne 1 (-3-5%)

Be Cral L of Pydreal 48 (03-67) for rete was feund ‘o '« 51.0 grams per
Kllegren. s Migh figare indicatos that the coepound is ;ractioally
imaocasus xhen fod erally o rets.

e Miaimm Lethal Oral Dose for rabbits was 3.5 %0 4.5 gruma ,er Ki.ogram,

e NMinimss Lethal Dose W Icia Abenr:tiom im rab.its sas 4.0 to 5.C srame

ver kilogTels s

Skia Irritation ia ERb0.t8 comsizted of sIight to well defired erytiema with

20 ofima for sm sversage marimum score of 1.5 ot of 3 csaible 2.0. The .
compound was classed as a aild akin irritant. ) "
The svsrage maxrisum score for ye Irrisatiom was 7.7 .t of 3 ;oasidle 110, It .
was 8190 claseed as & Bila eye irritant. :
Mate survived a six hour exyosure to Pydrsul AC va cra which were found to be

only slightly irritat.ng.
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Route 9 — Box 281 :

" YouncErR LABORATORIES
Biochemisls ... . Pharmacslogists . . . Analysts

ST. LOUIS 23, MISSOURI

PHONE: TILDEN 6-2540

Cerlificate of Analysis

February 26th s 1957 ’

&

SUBJEC? -
Toxicsological Investigation Of: -

Hydraulic Fluid 0S=-81 - Monsanto Sample Ho. 1
Hydraulic Pluid 0S-83 - Monsanto Saxzple No, 2

Yonsanto Project §o, Y=57=1

TESTS CONDUCTED FOR
¥orsanto Chemical Company, St. Louis, Missouri

EXPERINENTAL PROCEIURE -

4) Cral In Rats
Each unzgluted compound was introduce
strain albino rats by means e
Minimum Letbal Dose was fo

s#02achs of 2Zue~sawley
After the approximate

s were fed at levels desigred to

g data for calculation of the LD.O
This was done ac g the zethod of Bliss. g
Observations wpt . d o) AML toxicity and the viscera of
selected an £ 4 was examined nmacroscopically,

B) The Minimum Lt se Por Rabdits
New Zealard wnd were fed orally varying a:zour.ts of test compound,
The viscera of 2 tkat succunbed was exaained mz2croscopically.

The data are found in Table III and Table IV.

C) Skin Irritztion I- Rabbits
Ucdiluted sample was applied to the closely clirped, intact skin of altizo
rabbits and observaticns made over a period of several days for irritation.
Tke results, based on the scoring technique of Draize, Woodard and Calvery (J.

of Pharm. and Exp. Therapeutics, Vol, 82, Fo. 4, Dec, 1944), are shomn in
Table V and Table VI.

D) Eye Irritation In Rabbits
0.1 ). of undiluted sample was placed in the conjunctival sac of the rizh% eye
of each of three albino rabbits and the degree of irritation scored 2¢cording .
to the method of Draize, Woodard and Calvery (J. of Pharm, and Exp. Therapentics,
Vol. 82, No. 4, Dec. 1944).

The data are found in Table VII and Teble VIII.
GBRNODZBUB |
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‘Tos Monsanto Chemical Yompany, L
St. Louis, Missouri
Younger Laborstories Certificate of inalysis - Page 2 (2/25/57)

EXPERIMENTAL PROCEDURE - (Continued)

E) Vapor Inbalation In Eats
Pour mature zale rats were placed in u metal chamber of 2pproxizately 30 lizers
capacity and exposed for six hours to an atmosphere of hydraulic fluid vapors
produced by aspirating the compound at room tecperature. The liquid was poured
into a three hola, round bottou flask and coapressed 2ir passed over an orifice, .
the lower end of wzhich was izmersed in the lijuid. 4 glass tube led froa tze
flask into the chamber, A glass impinger was placed in the line to break up
droplets and allow, as nearly as practicable, oaly vapors to rass,
The aninals wers observed for bebavior and, since there were no deatts, all rata
were held for two weeks additional observation.

The data are shown in Table IX and Table X.

GBRNDO28UY
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,+08 80RBALTLO WOSRLCAL Q pany, . (
St. Louis, Missouri : )
Younger laboratories Certificate of Analysis - Pege 3 (2/25/57)

TABLE 1
THE ORAL L'.D5° OF 'EYD2AULIC FLUID 0S-81°
FOR RATS
Veight . Dose .
Anical ¥o, - Sex cao. Cz. / k5. Bato o
l1- Fenale 24C £.C0 Survived Y
2~ Femals 210 6.00 Died :
3= Male 235 6.00 Survived L
4~ Penale 210 6.00 Survived S
5- Nale 225 6.00 Survived SR
6~ Male 245 7.50 Died
7= Female 215 T.50 Survived
8~ Pemale 200 7.50 Survived
9~ Pemale 220 T.50 Survived
10- Male 250 7.50 Died
11~ Male 210 7.50 Survived
~ 12~ Pemale 1%0 8.25 Died
13= Fezale 195 8.25 Survived
14- Fexale 215 8.25 Survived
15~ Male 230 8.25 Survived
16~ Male 255 B.25 Died
17~ Fenale 2C0 8,25 Survived
18- Male 240 9.00 Died
19~ Female 195 9.00 Died
20— Famale 205 7.00 Susvived
21~ Male 235 9.00 Survived
22~ Female 215 g.0C0 Died

DISCUSSION -

The Oral I.D-o wa3 found to be 8,60 grams per kilograam with fiducial linmits of
6,12 to 9.03 grams per kilogram. Survival time wes overmite to four daya. There
vas diacrhea, irritability, and nervousness observed. Sozs survivers lost as
cuch as 30% of taeir starting weignt before rezainirg normal apretite.

At autopsy there was liver dazage, moderate kidney congestion, and gasircintestiral
inflaceation,

GBRNOO2850
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- 1ve

33 Mopsaato Chemical Cozpany, 1
St. Louis, Misacuri
Icunger laboratorias Cartificate of inalysis - Fage 4 (2/25/57)

TABLE I
THE ORiL I‘D5O Of 'HYDALTLIC FLT1D CS-83°
. FOR 2478
Waizht Dose SR
4ni=al N3, - Sex Go. 3. /K3, _Fate .
1~ Female - 210 271.5 Survived T
2~ Female 220 27.5 Survived
3= Female 205 27.5 Died
4- Hale 240 27.5 Survived
5- Male 210 21.5 Survived
G- Fenale 195 ‘ 30.0 Died
7~ Pemale 205 30.0 Survived
8~ Female 215 30.0 Survived
9« Male 230 30.0 Died
10- Male 250 30.0 Survived
11— Fexale 190 35.0 Survived
12—~ Female 200 35.0 Died
13- Nale 225 35.0 Died
14~ Female 185 35.0 Survived
15— Fenale 135 35.0 Died
16— Fexmale 215 35.0 Survived
17~ Kale 210 40,0 Died
18- iale 255 . 40,0 - Survived
19~ Female 230 . 40.0 Died
20~ Fenale 210 40.0 Lied
2l= Fexzale 205 40.0 ied

DISCUSSIOE -

Thz Oral LD., was placed at 34.3 grams per kilogram with lower and upper lizitis
o 32,6 to §8.5 grems per Ydlogram, Survival ticze was two to seven d2jy3, Ssevore
diarraes, trembling, irritability, azd lethargy developed. Weigat losaes ren to
255 of starting weight,

At autorsy the stomach was gaseous end irritated, The liver was dizcolored and
hyveremic, There was also ruloonary congestion.

GBRNDO2851
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‘ 1
‘Tos donsanto Chexical Company, : . |
' St, Louis, Missouri
Younger Labaratories Certificate of Analysis - Page 5 (2/26/57)

TABLE 1III
THS MISTMUM LETHAL ORAL DOSE OF 'HYDUULIC FLUID CS-81°

FPOR RABBITS :
Weight Change
Weight Doge 4 Days After : .
Apnimal No, = Sex Kg. Gz. ZB' Dosing Fata Lo
1l - Male 2.8 0.25 0,0% - Susvived - s
2 - Female 1.9 0.35 0.0 & Survived LT
3 - Male 1.9 0.50 -15.0 % Died—4 Days - .
4 - Male 2.3 0.75 =10,0 % Died==q Days . - -
5 = MNale 2.1 1,00 -13.0 % Died—7 Days
6 = Penale 1.8 1,50 =12,0 % Died——4 Days
7 « Pemsle 1.8 2,00 -20.0 % Died—5 Days
8 - HNale 2.3 3.00 -13.0 % Died—5 Lays
9 - Nale 2.3 5.00 «15.,0 & Died-=5 lays
DISCUSSION -
The Minimum Lethal Dose was in the range of 0.35 to 0.50 gram per kilogram. Susvival

tine was four to seven days., The animals gradually became weak from loss of
appetite, There appeared to be partial paralysis after two to three days.

A% sutopsy liver and spleen were congested. There appeared to be blood changes,

. TABLE IV
TZS MININUM LETIAL CRAL DOST OF ’'FYDRAULIC FLUID 0S-83’

FOR RABBITS _
Weight Change :
deight Dose 4 Days After ‘
Aninal FBo. - Sex Kg. Ga. /Zs. Dosing _ __ _ Fate |
1 = dele 2.6 2.25 0.0 ¢ Survived
2 - Female 2.1 3.00 + 4.0 55 Survived
3 = Male 2,4 3.50 0.0 % Surrived
4 = Female 1.9 4.25 - 8,0 % Survived
5 « Male 2.4 5.00 -13,0 % Died--5 Lays
6 - Nale 2,2 6.50 =10.0 % Disd—§ lays -
DISCUSSION - T

The Minioum Lethal Dose was 4.25 to 5.00 grams per kilograa, Survival tize was
five to six days. Weight losses resulted from poor appetite, Anizals No. 5 and )
Ho, 6 gradually became lethargic but did not appear to develop paral;sis. -_..-,‘,.:.,'

At autopsy kidneys, liver, and lungs were all hyperemic.

GBRNO02852
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‘J.'o: Monsanto Chemical COnpn.a:,
St. louis, Missouri
Tounger Laboratories Certificate of Ana.l.ysis - Page 6 (2/25/;7)

TABLE v

SEIN ISRTTLTICN IN RABBITS APTER L?PLICLTIG! oF
*EYDRAULIC FLJID 0S=-81’

Bumerical Evaluation it The End Of

Animal Ko, 2 Bours 24 Bours 48 Hours T2 Eours
1 1 1 1 : 0
2 : o 1 0 o
3 1 1 0 0
Average 0.6 1.0 0.3 0.0
DISCUSSION -

After two bours, two rabbits showed barely perceptible redness for an average score
of 0.6 cut of a possidble B.0. Bo edeca developed. Overcite very slizht erythema
was observed on all animals, The reaidus was removed from the skin after
twenty-four hours. Two of the animsls were given a zero scare on the secand day.

. Eydraulic Fluid 0S-81 was found to be a rather mild skin irritant.

TABLE VI _ ;

SKIN IRRITATION IN RAB3ITS AFTER APPLICATION OP
'EYDRAULIC FLUID 0S=-83’

Numerical Eveluation it The End Of

Aninaal Ko. 2 Hours 24 Bours 48 Hoursa 72 Sours
1l 0 1 0 o]
2 1l 1l 1 0
3 o} 1l 0 0

Average 0.3 1.0 0.3 0.0

DISCUSSION -

Tre average score after two hours was 0.3, comsisting of very slizht eryikema on
one animal. All rabbits showed barely perceptible redness in "venty-four hours
at which time the remaining compound was wiped off the skin., Two rabbits were
found to be free of irritation within forty-eight hours,

Hydranlic Fluid 0S-83 was classed as a rather mild skin irritant,

GBRNDO28353
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',Hydranlic Fluid OS=83 was classed as a zild eye irritant,

iPos .Monsanto Chemical Cl_j;any, \
St. louis, Missouri
Younger Laboratories Certificate of Analysis - Page 7 (2/26/57T)

TABLE VII

EYE IRRITATION IN RABBITS AFTER APPLICATION OP
'HYDRAULIC FLUID OS-31’

Humerical Evaluation At The End Of

Aninal No. 1 Bour 24 Hours 48 Hours 72 Hours 120 Eours
1 . 8 6 2 2 o]
2 10 6 4 2 0
3 é 4 2 o} 0
Averaze 8.0 5.3 2.6 1,3 _ 0.0
DISCUSSICN -

There was slight discomfort shown immediately upon application. The average

score after one hour was 8.0 out of & possible 110,0. Moderate erythema and
lacrimation with slight edema was observed. The iris was practically umaffected.
Overnite lacrimation returned to normal and the average score reduced to 5.3.

Two of the aninals had a slight degree of erythema remaining after seventy-two hours,

Byidraunlic Fluid 0S-81 was classed as a mild eye irritant.

TABLE Vi

EYE IR3ITATION IN RABSITS AFTER APPLICATION OF
'EYZRAULIC FLUID 0S-33’°

Fu:erica.l Evaluation At The End Of

Aripal No, L Sour 24 Eours 48 Bours 72 Bours 120 Ecurs
1l ) 6 4 2 0
2 12 8 4 2 0
3 10 6 4 2 0
Average 10.0 6.6 4.0 2.0 0.0

DISCUSSIOX -

The degree of irritation was quite similar for both Hydraulic Fluid CS5-81 and
Hydraulic Fluid 0S-83., Mild discomfort developed immediately upon application
of Hydraulic Fluid 0S=83. ter one hour the aversge score was 10.0 cut of a
possible 110,0. Moderate erythema of the palpebral comjunctivae, cozsiderable
lacrimatioc, and =ild edema developed, Thre iris remained clear and the cornea
showed little change. All anizals atill showed slight redness after soventy-tvo
bours but all were free of inflammation by the fifth day.

GBRNODOZ2854Y

TOWOLDMONOQO001945



"To: Monsanto Chamical éunpmy, A {
: St. Louis, Uissouri
Younger Laboratories Certificate of Aoalysis = Page 8 (2/26/57)

TABLE IX
INHALATION OF 'ETIDRAULIC FLUID 0S=-8l' VircRS
BY BATS
Averzge Temperature Inside Chazber soveeeesvenssess 75.5° F. Toral
Aversge Eeslative Bunidity Inside Chanber seeveeveos 60.0 5
Anizal No. Fate Observations During Exposure o
Survived Animals contimie t0 mOve &bOut— C

Survived Ho pawing at nose or eyes
Survived Breathing steady. ‘
Survived

P AV R

DISCUSSION -

Ho deaths occurred during the six houra exposure nor during the subsequent +two
weeks observation period. Zreathing and activity in general did not change
paterially leading to the belief that the vapors did not cause serious disecomfort,
Nucous membranes of the nose and throat showed only slight inflammaticon after
exposure. Salivation was not excessive.

The fluid was agitated quite briskly at ten pounds pressura per squars inch.
However, little or po haze developed in ths chazber aimosphere, It was possidle
trat saluration was reached although it was apparsnt that the compound does mot
recadily vaporisze. '

GBRNDO2835
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, TABLE X
INHALATION OF 'SYD3AULIC FLUID CS-83° VAFORS
BY RATS

Averaze Tanynratﬁ:c Insile C223DET ceeseeeesesoccces 13.° F.
LVG-?I;. Relative wut’ mid. Cha:lber X rxxxl 5708 ?-"l : i ’f"
- ";::“
Animal No, Fate Observations During Exposurs >
1l Survived Animals show only slight discomfort, R
2 Survived Continue to explare cage. A
3 Survived e
4 Survived
DISCGSSIOR =

The anizals survived tkhe exposure without incident. The behavior pattern was
very similar to Eydraulic Pluid 0S-81. HNo excessive lacrimation or salivation
wss noted. Activity was not materially reduced. Inflaxzatiocn of the nose ard
throat was very mild to mild,

Air pressure of ten %0 twelvs pounds per sguare inch agitated the fluid
vigorously but apparently droplets were not carriad over into the chaxbder.

The fur of the animals remzajned dry, As with Bydranlic Fluid €S-8l very litile
varor haze accumulated in the chamber.

The vapors of both Hydraulic PFluids wera considersd to be only mildly i.rritatin,,
to rats.

e

e
R \\_,_
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SUMMARY -

Toxicological Investigaticn Of two new Eydraulic Fluids troduced the i‘ollowing
resuliss

HYDRAULIC FLUID 0S-81

Oral 1D 50 (Rats) — 8.60 Crams per Xilograa (hc‘.x.cinl Linits 8.12 to 5.03 c:./zs ).;
Minizum Lothsl Oral Dose (Rabbits) — 0.35 to 0,50 Graa per Kilograa. '
Skin Irritation (Rabdits) - Hather Mild Skin Ircitants

Averags Maxizum Score - 1.0 out of poasidble 3.0.

Eye Irritation (Rabbits) — Mild Eye Irritant:
Average Maximm Scores = 8,0 out of possidle 110.0.

Vapor Inhalation (Bats) — No Deaths, Mild Effect.

HYDBAULIC FLUID 0S~83

Oral LD5° (Bats) ~ 34.3 Grans Per Kilogram (Piducial Limits 32.6 to 35.5 Cz./Kg.).
Minimum Lethal Oral Dose (Rabdbits) — 4.25 to 5.00 Grazs Per Kilogram.
Skin Irritation (Babbits) —— Rather Mild Skin I-ritants

Average Laxizuz Score = 1,0 out of possiblo 8.0,

Eye Irritation (2abbits) — Mild Eye Irritants
Average daxizum Score = 10,0 out of possible 110.0.

Yapor Intalation (Rats) — No Deaths, Mild Sffect.

YOUNGER LABCEATORIES

//Lh/wzf 7 z—w%e

BY: FRED M. YOUNCER

GBRNOO2857
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Cerlificale OMW

February 22nd, 1953

SUBJECT -
Texicelogical Investigation Qf '(S-95.'

Mnsanto Serple Number 17
Nonsa~to Project Mumber Ye55el

TIET CINZUCIEL FOR -
Mopsanto (herdical Commany, St. louis, Missour:

EXPT FDONTIL PRCECIRE -

A) Orsl Ligy In Pats

The undiluted con~ound was fed by pragus-LaxlBy strein alhine

rats,

After the approximate Mirdsfa! Le X - . auﬁzined, groups of rats were
fed at levels designed tof} o ) ty rance tereby supplying dsta for
calculation of 8- do Reed

s to s mocification of the

The unph Mas aop e undiluted in varying snounts to the closely clinped,
intact sidn of New Zealand white rebbits ani the treated areas coverec s=th
plastic shiclds to prevert evaporstion.

Qservations vere made for toxic symptams and the viscera of these ani-als that
succunbed was exgnined macroscopically, .

The data gre found in Table II.

C) Sidn Irritation In Rabbits

0S-95 was spplied unciluted to the clipped, intact skin of three aldbino rabnits
and removed after twenty-four hours with soep and water,

Coservations were mace over a period of several dgys for inflaratien.

Irritation was scored accordin: to the method of Iraise, Hoodarc and Calvery
(Journal of Phamm. and Exp, Thermseutics, Vol. 62, Nos 4, ie€e 198L).
Tae results are given in Table IIX.

6BRNOD2858
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IXPFRDENTAL PROCEIVRE - (Comtimued)

T) Eys Irritation In Babbits
C.1 Filliliter of samples was placed in the conjunctival sac of the right eye ‘
of three albino rbbits, The eyes were rinsed with vam isotonic saline
solution aftar twenty-four haurs,

(beervations were made over a period of ssvernnl days for irritation,
Ths data, scored acoording to Dreiss et al, are found in Table IV,

E) Vapor Inhalation In Fats

Four mature Rale rxts were placed in a nm chmber of approximstely 25 liters

capacity and exposed for xix hours to a concentrated stmosshere of 0S=55 vapors

produced by aspirstin; the liquid at room temperature.

The ssmple (250 grams) was poured into a three hole, round botton flask anc

canpressed air passed over an orifics, the lower end of which was Lmersed in

tho liquid, A rubber tube lsd from the flask into the chanber, A glass irmpinrer
was placed in the line to break up dxwhtl and allow, as nearly as pmcticabla,

only vapors to pass.

The animals were checked for boh:vhr nd, ginse there were no deaths, all

were held for ten days observation,

The data are shown in Table V.

SIMMARY =

The Oral LTy of @5-95 was found to be 10,500 milligrams per idlogram with lower and
upper limits of 9,295 to 11,865 nilligrms per kilogram, »

The Minimmm Lethal Dose runge by Skin Absorption in ratbits was 625 to 1,250 milli=
graxs per Kilogrm, ’ )

(5-95 was classed as a mcderwte skin irritant,

0S-95 was classed as a mild eyw irritant.

No deaths resulted when sats were exposed for =ix hours tc a concentrated atnos-
phare of (5~95 vapors.

YCOUHGER LABORATONIES

T U
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Tot Mensarto é-:.m ¢ =y,
St, Leuis, Missour :
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TABLE I
THE ORAL LL g0 OF 'O5=95'
FOR RATS
Weight " Tose

Aniral Mo, = Sex Gn. k./ . Fate
1~ Male 270 9,000 Survived
2- Feale 295 9,000 Survived
3= Ferale 210 9,000 Survived
4= Fezale 190 9,000 Survived
Se Male 230 9,000 Survived

6= Female 205 10,000 Cied
7= Ferale 195 10,000 Survived
8= Male A5 10,000 Survived

9= Male 230 19,000 Died
10- Male aus 10,00 Survived

11~ Female 185 11,000 Cied

12« Fezale 190 11,000 ed
13~ Female 210 11,000 Survived

U~ Female 225 11,000 [ied
15~ Male 210 11,000 Survived

1= Male 220 12,500 Lied

17= Femals a5 12,500 - Died

15~ Ferale 200 12,500 Lied
19« Fecale 190 12,500 Survived

20= Male 195 12,500 Tied

LISCLSSIN -

The Orel Ligo Was placsd at 10,500 milligrams per kilogram with lower and upper
limits of 9,295 to 11,865 milligrans per idlograme

Survival time vas ovemight to three days.
There was Earthes, salivation, tremors, and coma..

At mutopsy the gastrointastinal tract vas gaseous and inflarmed, There was liver
discolorstion due in part to corgestion. ’

GBRNOD2840
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TABLE II

THE MINIDMUM LYTHAL :CSE OF '08=95' EY
S KIN ABSOPTION IN RAEBITS

Weight Change
S Cays After
Weight Doas Dosing
Animal No, = Sex Kge &o /ko n.ilo Pate
1 « Female 2.3 Lso - 0,2 Survived |
2 = Famale 2,1 625 - 0,2 Survived !
3 = Male 2.6 1,250 - 0,3 Died « 11 Days |
L = Male 2.6 2,500 - 0,2 DMied » S Days
S = Mals 2.4 5,000 - 02 Lied = 5 Lays
6 = Female 2.1 7,500 - Qb Died = L Lays

ToMale - 2.5 10,000 - 0l Died = 3 Duys

CISCUSSIN =
The Minimm Isthal Doss runge was found to be 625 to 1,250 milligrums per kilograz. ‘

Survival tims wms three to slsven days,

Appetite was soon affectsd resulting in weight losses. This was about the anly
texie symptam for two duys, Wealness and lethargy were noted thereafter., Violent
canvulsions developed in two of the animals seversl hours before death.

At autepsy thare were axtansive hemorthagic u-j in ths lungs and moderate
kKidney congestion,

EBRND02861
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TABLE I

SKIN IRTITATION IN RARLITS AFTER APPLICATION OF
105 =95*

, Mmerical Evaluation it The End Of
Aninal Bunter 2 Houre 24 Hours LB Hours 72 Hours 120 Hours

1 2 3 2 - 1 1
2 2 3 2 2 1
3 | 1 3 2 1 1
Average L6 3.0 2,0 1.3 Lo
IISCUSE & -

After tuc hours there was slight to well defined erythema with no edama for an
sversge score of 1.6 out of a poszible §,0. Oremight the average score
ineressed to 3,0 on the basis of more redness and slight edsma,

The soplication was removed in twentyefour hcurs tut the irritation decressed
rathey alowly. Slight erythena uas still present en all animals on the fifth day.

(B+95 was classed as a modsrmte sicin irritant,

GBRNOOZB62
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TABLE Iv
EYZ IATTATION IN RASSITS APTER APPLICATION OF
10895 :

Numerieal Bvaluation At Ths End Of
Jninal Number 1 Hour 24 Hours 48 Soura 72 Hours 120 Hours

1 12 8 I 2 0
2 10 6 L 0 o
3 12 8 L 2 o]
Aversge 1.3 Te3 ho 0 1.3 2.0

TISCUSSIX -

There vas mild medigte discanfort shown upon spplisation, The average score
after ons hour was 11,3 ot of a possible 110,0. Irritation consisted of

nodsrate exwythema of the canjunctivas with nild edens and lacrimation, The
detalls of the iris were slightly obscured due to sone congestion, The latter
eondition improved overnight resulting ir an aversge score of 7.3. Une amizal
vas five of inflmmation in seventy-two hours and all were given a score of zero
ip five days.

05«95 wvas classed as a =ild eye irritant,

GBRNDO2843
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TABLE V
DVHAIATION (F '0S «95' VAPORS 5Y RATS

Averuge Tamperature Ingide Chander ¢ ¢ s o o 0o 0 0 0 o 76.%F F,
Aversge Helative Hmidity Insides CuUEber ¢ o ¢ ¢ 0 o ¢« 55¢5 &
Mmount QOf "08-95? Vaporised. ¢« ¢ e e ¢ e o 0 e o o o o Goli Grams

Aniral No, < Sex Fate (beervations I'uring Exposure

1 « Male Scrvived  Littls Lwedizte reaction -

2 = lVale Snevived ivity about nommnl -

3 « Male Survived Aminnls contirue to exmlore chaber -

L « Male Survived Discafort slight after four hours,
TISCUSSIN -

The rats survived the gix hour exposure with ro aftermath of bronchial rmlss or
" other evidence of respirmstory injury. Activity was not affected to ary

noticeable extent, The animals remsined steady and were ocbssrwad eating and
drinking st intervals, Nasal snd ocular irritstion was not sufficiemt to stimmlate
a deacharge, ’ .

6.l Grems, equivalest to 2,5 psr cent of the sarole, was vaporised, Considermble
agitation vas naintained st a pressure of thmse pounds per square inch., However,

the chmber atnosphere remained quits clear with cnly a wvery slight hase detectable

by reflscted light,

Tt wvas concluded thet a ccncentrated atmosphere of (S-9S vapors was only clightly
irritating to rats exposed for six hours,

GBRNODZ2B&Y
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THE TXICITY OF THF THERMAL [FCOMPEITIR ?°0ITCIS OF
YPYCRAUL 625¢ -
[ oS P SR
Study Conducted For
MONSANTO CH:XICAL COMPANY, ST. LOUIS, MISSOURI

IXTROVCCTI O
The experiment was designed to determine the ef Iy rats when ex-
posed to a fog of themal decamposition p PT! RAL 625,

Lot 4-1505, a prodict of

Half of a fifteen high temperature cacbustion tube (inside cismeter
‘seveneeighth's inch, noneporous vitreous materisl) was wound with special sixteen
gauge nickelechronium wire, The vire was attached to a variabls tranafomer for
cortralling temperwture. After being wrapped in asbtestos paper, the tube was
lnmulated with four inches of mineral vool and then surrounded with a cartaindr
mads of asbestos tocard.

The tubs was cluped at an angls of appruximately 70 degrees with .ev;anl inches
of ths umwound erd prvtmm fzom the container, A thermocouple was inserted to
ths ocanter of the tube and the tezpersture msasured by an indicating pyrometer.

At the upper end of the containsr two epenings ware made; one large encugh for a
small funnel to be inssrted. The liquid to be volatilised was dropped fram a turet

- This confidential report is 8ot to be used in any form of advertising without written permission

EXHIBITY
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1hZ TOLCIYS OF THE THERMAL DECQMPOSITION PAOZUCTS OF PYLRAUL 625!
To! Monsanto (hemical G« my, '

Ste louis, Missaxri
Tounger Leborstories Certifiecste of Analyxis - Page 2
at a msasured rste, through the funnel to the inner surface of the heated combust-
ion tubs, 7The tube was slanted to prevent the drops from falling through and at
the sanc time allow them to spatter against the sides, making for rapic
volatilisation.
Curved, three-fourths inch copper tubing vas attached tp the other onening, The |
tubing rose to a height of two and cwe=hall feet above the ccnbustion chamber and |
then returmed about the sare distance to a one liter flask from vhich an opening
led irto a five gallon class twottle connected to a metal inhalation chanber of
seventy liters capacity.

Animals were placed in the chamber, the charber sealed, and connected to a vaenm
pmp with rubber tubing, The fluid was dropped at a measured rate anto the inner
surface of the cambustion tube heated to 2007° F, Sufficisnt suction was supplied
by the pup to pull the combustion products throuch the eopper tubing into the
liter flask anc five gallon bottls anc then into thc exposure chamber. From here
the fog was drewn into an air trap and a calcium chloride trup attached cirectly.
before the vscuum psp. No cooling bath was used ror-the fbg; terpernture reduction
was achieved by nassing the combustion products through the copper tube and the
five gallon hottle before entering the chamber, It was desired toc expcse the
animals as ncarly as possitle to the fog a8 genernted, The liter flask removed

sme solid particles of eammbustion. )
Supplemental air for the animals' oxygen requirements was s:pplied by an air co-
pressor and introduced into the five gallmm bottle for mixing with the canbustion
products before entry into the exposure chanber,

The {low of filtered and dried sir was controlled by means of a calibrated rotameter.

GROUP At EXPCSURE TO MOIERATE MIST (SIX HOUAS TOTAL)
Right matwre male rats wers axposed for cpne hour three days per week for two weeks
to a moderate concemtration of PYTRAUL 625 volatilized at 2000° F. The concemtrsticn

GBRNDO2866
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THT TORICITY OF THT THE-MAL :ECOMPOSITION PROCUCTS OF 'PILiAlL 625

To! Monsanto Chmical & any,
St. Iouis, Fissowd
Ioxmger laborstoriss Certificate of Am].vtic = Pape 3

was clsarly evident in t.he chanber but not sufficient to obscure the anirals,
The fate of the snimals is shown in Table I.

GRXP B3 EXPITURE TO MEAVY CONCENTRATION 7 MIST (FIFTEFN M NUTES TIOTAL)

2izht mature male rats were exposed for fifteen minutes to a heavy concentration
of PYCRAUL 625 mist procuced bty volatilization at 2000° P, The concentration was
practically as heavy as obtainsble. The amimals in the frent of the chanber were
nearly obscured,

The data on the animels is shown in Table II.

QROU- Ct EXPXGURE T MU AVY CONCEI'TRATION OF KIST (ONE HOUX TOTAL)

Eight mature nale rats were sxposed for cne hour to a heavy concentration of
PYNRAUL 625 mist prodvced by volatilisation st 2000° F, The concentration was
practically as hoavy as obtainsble. The animals in the front of the chanber were
nearly obscured,

The results are shown in Table III,

Figure 1 — Irhalation Chamber And Equiprment For Generatinz Mist

igere 2 = Close-Up Qf Inhalation Chamber DMuring Seneraticn Of Moderate
Concentmtion Qf Mist

Figure 3 == Close~Up Of Inhalation Chamber n.ring Jeneraticn Of Heavy
Conoentration Of Nist

fbe material in this report is to be used in development of
the ptoduct and may be given to responﬂalo ga'es conuma,
but it is.not to be used l’-y them in sdvetvirp e The
sourca of this materisl ia poc to B div! fred um ‘," nr,c"q
io formsl pu‘mca’mns N exzaenona 1o sag oo/ =nad
may b2 mnd Yy without 1 &) f"\.v! ¢ i Woagdend T‘m'\rw
in St. Louis. Cuatomery’ inmiriui remue din

x;:‘ctnty fre to be referred os before to the Medical Depart-
ment in St. Louis for zeply.

— Homnw Chemical Company .

qonetiTTs of
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TABLE 1

, EXPOSURT TO PYDAAUL 625% MIST (M7iTUTE COMCENTRATION)
‘ONE HOUR [ATLY, THREE CAYS PER WEFK FOR T#) WEFKS (SIX AOURS TOTAL)

sverage Tempermture Inside Chamberl ceessscccces 86c°° Feo
Avernage Relative mity Inside Chanber ccesee 78.5 ’

Volatiligation Rat® ceeccscenccconssveccoscrcnse 6‘1 m./ﬂw (mm@ﬂt to
8.2 Gm,/Hour

S\XPMI ALy &’»Wh 200000000000 00000000000 6.0 uteu/:ﬂ.mtc

. Weight Change Weight Change

Starting 2 weeks After L Weeks After

Weight Last Exposure last Exposure
¢

Amixal Number Gn. Gm. Fate
1 235 . =10 0 Survived
2 250 o] * 15 Survived
3 240 - 25 —— Died - 21 Iays
L 260 ¢ 5 + 20 Survived
5 ZhS - 15 —— Died - 18 Days
6 230 (] + 10 Surrived
7 45 - =10 + 5 Survived
8 255 -15 0 Survived
TISCUSSIN «

No dsaths resulted during the exposure time although two of the rsts died eighteen
and twenty=-ons days after the final exposure. )

The fog produced a modsrute dezres of Lrritation each time, most of which, ocutwardly
it 1sast, appeared to have clsared up by the tims for the next exposure two days
lster,

There Vas salivaticn, nassl discharge, same instances of 1rr§guhr breathing, and
modsrats lethargy. The animals wers reascnably steady when moving about the clamber
and none sppeared in danger of collapse when removed, ‘
Tenpsrature and hamidity were higher than wxu.l in the chanber due to the steady
influx of the mist, This comtrituted somewhat to the discemfort of the animals. |
Astivity between exposures rwmained abtout nomal., 7The fur of the ruts was damp

from ecndensate after each sxposure, Seversl of the animals developed mnifflss as

-
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THE TIXICITY OF TH™ TACRMAL DECOM QSITION PROTUCTS QF *PYIRAUL 6250
To: Mensanto Chemical ¢ gy,

et, Louis, Missouri
Younger Laboratoriss Certificate of Analysis « Page §
the experiment progressed tut respiratory inflammation did not reach the stage of
bronchial rules, .
The majority of the rats lost weight for approximately two weeks after inhalation
was concluded, Four weeks after the final exposure, all rats with the exception
of the two that died at eightesn md twentywcme days, hed gained weight and appearcd |
to be in healthy conditien,
The animals that succunbed became emaciated, developed colds, and gradually lost
weight, A streptococcus organisy was isclated from the pulmonary tract of one
rat. It is impossible to state whether exposure to mist was a direct cause of
death in both instances, It is likely that this, in embimation with hipgh lhmidity,
were eantrituting factors, . .

GBRNOO2869
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TABLE II

EXPEUTE TO '1PYDRAUL 625! MIST (HEAVY CONCIWTRATION)
FOR FIFTERN MINUTES

Average Tempemture Inside me’ Yy 81-50 F.
Aversge Relative Humidity Inside Chamber eeeses 05.0 5

Volatilisation Rat® secccecevccsorcsssscececsse 139 }QQ/HWI‘ (Equivulent to
14,7 Oa,./Hour
Wm’. Aly Supp)y sesesccscnsvscsecessecan 3.5 I.itcn/lﬁmt.e

Starting Weight Change
Weicht Jfter 2 Weeks

Aningl Mumber Gm., G Observations Turing Fxposure
1 as +15 Censiderable cisecamfort after
2 235 * 10 a few zinutes —
Conious nasal discharge with
3 220 + 20 sane lacrimation -
& 2L0 + 5 Boduced Activity —
s 210 + 25 Animals obscured except in front
6 230 + 10 part of cage.
7 235 +35 |
8 s ] ‘
LISCUS3IMN -

Ko deaths resulted from fifteen minmites exposure to a saturated atmosphere cf
PIPRAUL 625 thezmal decamposition products.

Reduced activity and irregular breathing were noted when the animals wers removed
from the chamber, They were not in danger of collapse. ‘

Exaningtion thirty minutes after exposure showed a cessation of .mul discharge
Wit modernts edema of the mal mucosa and redness around the eyes,

T™he snimals had gained in weight when weighsd two weeks later.

They sppeared nomal by outward obesrvation.

- ? GBRNGO2870
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THE TOXICITY OF THY THERMAL TECOMPOCITION PROUCTS OF 'PYDRAUL 25¢
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TABLE IO

EX205URE TO 'PYDRAUL 625 MIST (HEAVY CONCENTRATION)
TOR ORE HOUR

A"m ann Ingide Chanber ceeevsccesss Bhooo F.
Average Relative Humidity Inside Chaber eecece 65,0 %

Volatilisation Rats 9800080000000 c0c00ssev0nc0e 10.9 m-o/hr (mi'llm to
W7 Ome/Hou

sumtll Adr Sxppl;’ o-oooo...occuoooaoo.o;o hos Li“uﬂﬂm“

Starting Weight Change
Weight  After 2 Weeks

Animal Nurber Gm. Qme Observations During Exposure
1 205 +15 Salivatien and nasal discharpe
2 220 ¢ 5 in g few nimites ~
3 . 195 -5 Breathing gracually becaming
4 220 +10 :::Ri: db;emctir:t—f 10 to
[ 235 .0 15 mimtes — y for
6 as + 5 Definite weakness within
7 240 0 30 nirmutos =
8 225 « 10 All anizals at the point of

collapse vhen removed from chanber.

LISCUSSION =
The heavy concentration of serid fog was nearly fatal t0 ths animals exposed for

ens hour,

They wre in a serd«Coatose stats when taken from the chamber. The majority
were on their feet within thirty mimites tut showed marked weakness,

Breathing was difficult arnd irregular, Considerbls improvement was noted
overnight, Howwver, lethargy and poor appctito. were evident for omn; days,
After two weeks all animals were still alive and scting nomally with ane
sxosption, This snimal sppeared utnthrifty but the eondition ¢id not appear to bs
confined solely to the respiratory truct.
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SIMNTY

PYDRAUL 625 was volatilised by dropping the liquid crto a noneporcus, vitrecus
s:rfate heated to a terperature of 2000° F. The themal deccmposition prosucts
vere drawvn into an inhalstion charber and prouns of rats exposed to various
concentrations of the mist,

The results were as follows:
SO Ay TIPTVR TO ¥ ERATT MIST (SIX YOURS TOTAL)
Considersble discafort, irritation, and letharcy xuulted fra: the exvomires, tut

there vere no deaths until eighteen and twenty~cne days after the final expomre
when tvo of the eizht animals succunbed,

SROUP By FXPOXSIRF 7. 'FAVY CONCNTRATIN O FIST (FIFTIEN MINUTES TOTAL)

rifteen mimtes exposure to & heavy éoneentmtion of mist ~roduoed covicus nasal
discharge and lLscrimation, indicative of irritation, The animals showed same
weakness vhen removed from the Chamber tut all survived.

OROUP €3 EXPOT'W 71O WTATY CRCENTRATION OF MIST (O HOUR TOTAL)

One hour exposure o & heavy concentration of mist zesulted in wealness to the
point of eollapse in all animgls, Ereathing aifficulties pradually disappeared
as the mninals gained strength. After two weeks they appeared normal with the
axception of ane snirmal,

The pH of the condensate fram the volatilised PYTRAUL 625 was in the range of
3.5 to LS.

.
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LT RouTte 9 — Box 281
YOUNGER LABORATORIES . ST. LOUIS 23. MISSOURI

Biochamisds . . . Pharmacologisds . . . Analysts

PHMONE: TiLoEN 6-2540

| Cortificate of Analysis R

. Ostober 20th, 1953

SUBJECT -
Toxicological Investigation Qf (S-95.

Monsanto Sezmple Namber 102 - Lot 75Q1=36775
Monsanto Sampls Nmber 17 = Lot S=59

Monsanto Project Mumber Y-53e29 -

TISTS CONDUCTED FR =
Morsanto Chemical Gppuv, St. louis, Missouri

EIPERDMENTAL PROCEIURE -

-A) Skin Absorption MID (Rabbits)
The undiluted compound was applied in varying ssounts to the clooely clipped,
intact skin of albino rabbits and the animals placed in wooden stocks for
eight hours after vhich the trmmk was wrapped in plastic strips end ths animals
returned to indivicial cages.

Observations were made for toxis smptoms and the viscerz of selscted animals
from those succunbing vas examined macroscopically,

The data are shown in Tadle I,
B) Skin Irritation (Mhitl) .
Cel Mi2l11iter of undiluted 0S-55 was applisd to the clipped, iitact skin of

albtino rabbits and obssrvations made over a period of severszl days for
irritation.

The results, scored according to Draize, Woodard and Calvery (Joumu.' of Pham.ﬂ'
and Exp. Thernpeutics, Volume 82, 377 (194L)), are showa in Table II.

YOUNGER LABCRATCRIES

X L ZL* .
BY:

t FRED M, HER

GBRNOO2873

<

s EXHIBIY

TOWOLDMONOQO001964



To: lonsanto Chemical t. .pary,
Ste. louis, Misscuri 3
Younger Laboratories Certificate of Anslysis = Page 2 (10/20/58) = Yw58=29 |

TABLE I
TOXICITY OF 'CS « 95! BY SKIN ABSCRPTION
IN RABEITS
Sanpls Applied Undiluted
’ Weight Change i
Weight Dose 5 Days later : 1
Animal No, = Sex Kg. Mg, /Xg. K2, Pate |
SAPIE 102, Lot TS01-36T7 |
1l = Male 2.1 1000 Q0 Survived
2 - Female 1.8 1500 - 0,2 Survived
3 @« femalo 2.0 2000 - 03 Disd « 7 Days
b - Male 2.4 2000 - 01 Survived
5 = Male ~ 243 2500 - 0,2 Died » & Days
6 = Mals 2.8 2500 e 02 Died = i Inys
7 = Female 2,0 3500 = 0,3 Died « 5 Days
SAMPIE 17, lot Se59 .
1l « Female 2.3 1000 - 0,1 Survived
2 « Male 2.6 1250 G0 Survived
J-Mls 2,5 © 1200 - 0,2 Dicd = 17 Lays
L = Male 2.3 1500 - 0,3 ° Nied « 9 Days
S « Femzle 2.2 1500 o 0,2 Died « 7 Days
6 « Female 2.1 2000 - 0,2 Died « 7 Days
7e«Mle . 2.6 2500 - Q3 Died = - 6 Lays
DISCUSSION -

.meze wvas one death and one survival at 2000 milligrams per kilogi-m on Sample 102,
Iot 75@-3677.

Survivcl time ranged {rom five to fourteen days, Gradual loss of appetite with
increasing lethargy and wea'ness developed,

On 8ampls 17, Lot S=59 there was one death end one survival at 1250 milligrens per
Klegrane

Survival time was six to zeventeen daya, Toxic symptoms were very similar to thosce
already described. '

At autopsy there appeared to be dagenerative changes in the liver by macroscople
examinations Pulmonary hypersmia was also observud,

GBRNQOO2874
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Tor Monsanto Chemical C. pany,
St. LO“iB, Hi’sm
Younger Laboratories Cortificate of Analysis = Page 3 (10/20/58) - Ye58-29

TABLE II

SEIN TRETTATION IN RABRI™S AFTER APPLICATION OF
'G‘,s'

Sanple Applied Undiluted

Haonerical Evalustion At The End Qf
Apimal Number 1 Hour Ul Hours 24 Hours 4B Hours 72 Hours 120 Hours

TP WO e

SAMPIE 102, Lot 75Q-3677

1 0 0 2 1 1 0

2 0 1 3 2 1 o

3 0 1 2 2 1 0
Average © 00 0.6 2.3 L6 1.0 0.0 -

SAPLE 17, LOT S-59

1 0 1 3 2 2 1

2 0 1 2 2 1 0

3 0 1 3 2 1 0
Aversge .0 1.0 2.6 - 2.0 1.3 0.3

DISCUSSION =

No irritation was cbserved on either sample one hour afier exposure, Twe out of
three animals on sample 102 shoved barely perceptible erythema after four hours
for an average score of 0.6 out of a possible 8.0, Overnight there vas well defined
erythemg with one instance of slight edena increasing the average score to 2,3.
Removal of the application reduced the irritation to barely perceptible redness

on the third dlYo

There was practically no difference bLetwesn the two samples as the data in the
table indicate. The average twemty-four hour score for numbar 17 was 2.5 as compared

to 2.3 for number 102,
The two supiu of O3 = 95 vere classed as mild to moderate skin irritants.

‘.“ . '. : . J )
'I"I mu! <ial in this reneet is ta be wr sl in davalompnant of
Brapis e ned mamee b s paper e ot R
LA TR JC Y . tL ! RCIRL I PR
“ias L o b w D B gy g Friere, ia

P | PR AL Poab LRI *ose
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To! Nonsanto Chemical ¢ pany,
"Ste Louis, Missouri

Younger laboratories Certificate of muym - Page Lt (10/20/58) - Ya53=29
-~  SUMMARY o=

The Minimm Lethal Dose range br sikin absorption in rabbits was detemined on
two sanmples of 08 = 95,

Mmber 102, Lot 7501«3677 gave a range of 2000 to 2500 milligrams per kilogram,
Mmber 17,'10@ S=59 gave a range of 1250 to 1500 um:ms_pcr ldlogm.

Bath sanples were classed a8 mild t0 moderzte skin irritants. The average maximum

score for mmber 102 was 2.3 out of & possible 8.0 in twenty-four bours., Number
17 scored an average of 2,6 after the same time inte:val,

GBRNOD2876
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Certificate of Fnaliysis

THE TOXICITY OF THE THERMAL PECOMPCSITIOR PROIUCTS OF
105951

Study Conducted For
MONSANTO CHEMICAL COMPARY, ST. LOUIS,  MISSOURI

The experiment mas designed to determmine the effgx rats when ex-

posed to a fog of themal deccmposition pyek S=95,

Half of a high temperature combustion tubs (inside diamster
seven-eighth's inch, non=porous vitrecus materisl) was wound with special sixteen
gmge mciel-chromium wire, The wire vas attached to a variabls transfomer for
cantrolling tempersture, After being wrapped in asbestos psper, the tube was
insulated with four inches of minersl wool and then surrounded with a container
made of asbestos bosrd, , |

The tude was clmped at an angls of spproximately 70 degrees with several inches
of the umwound end protmuding from the omtainer. A themocouple was inserted to
the csnter of the tube and the tempereture msasured Yy an indiecating pyramster,

Tt EBRNOD2877

= EXHIBIT
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THE POXICITY ° THE THERMAL IECOPCEITION PO TS OF '08.95¢
Tot Nonaanto Chemisal Oompany,

St, louis, Missouri
Younger labdorxtories Osxtificate of Analysis « Page 2
At the upper end of the contairsr two cpenings were mads} one large enough for a
mall furmel to be inserted, The liquid tc be volstilised was dropped from a
burette at a meamured rate, through the funmel to the inner surface of the heated
camtustion tubs, The tube was slmted to prevent the drops from falling through
and at the smme time allow them to spatter against the sides, making for rapid
volatilisaticn,
Curved, three.fourths inch copper tubing was sttached to the other opening, The
tubing rose to a height of tvo and one=half feet above the camtustion chamber and
then retumed about the same distanoe to a one liter flask from which an opening
1ed into a five gallon glass bottle connected to a metal izhalation chmber of
ssventy liters capacity,.
Amimals vere placed in the chamber, the chamber sealed, and cormected to a Ya&nm
pmp with rubber tubinge The fluid was dropped at a measured rats oanto the inrer
surface of the combustion tubs heated to 1000° F, Sufficient suction wes supplied
by the pump to pull the cambustion products through the copper tubing into the
liter flask and five gallon bottls and than into the exposure chamber, Fram here
the fog was drawn into an air trap and a calcium chloride trap attached directly
before the vact'm pump. No cocling tath was used for the fog; temperature reduction
s achieved by passing ths emimstion products through the copper tube and the
five gallon bottle before entering the chmmber, It was desired to exposs the
animals as nearly as possibla to the fog as gemmrated. The liter flask removed
mme 8014d particles of embustion,
Supplsmental air for the animals’ cxygen requirements was supplied by an ;11- eme-
pressor and introdioed into the five gallon bottls for mixing with the camiustien
products befors entry into the exposire chamber,
The flow of £iltered and dried air was eantrolled by means of a calibrated rotameter.

GBRNOD2878
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TRE TOXITITY ~ THF THERMAL DTCOMPOSITION PROD™™TS (F ! (8-55!

To: Monsante hamiesl c-p-‘ny,
St. ILouis, Missouri
Tounger labomtories Certificate of Analysis - Page 3

GROUP At FIPCFURE 7O MOCERATE MIST (SIX HIURS TOTAL)

Eight mature male rats were exposed for one hour three days per week for two weeks
to a modemts to moderately heavy concentration of 05-95 volatilised at 1000° F,
The concentretion of fog was sufficisnt to partially obscure the animals at a depth
ef &ix inches wvithin the chmber., Those at the rear of the chamber (a depth of
eightean to twenty-four inches) were all but obscured,

The fate of the animals is shown in Teble I,

QROUP B: FXPOSURE TO WTAVY CO ‘CTNTRATION OF MIST (FIFTEFN MINUTES TOTAL)

Eight mature nale rats were exposed for ‘rirtun minutes to a heavy concentration
of (5-95 mist produced by volatilisation at 2000° F, The concentraticn was as
hegvy as obtainable, The animals in the front of the chamber were nearly obscured,
Those at a depth of dix inches were campletely obscured,

The data on the animals is shown in Table II.

GROOP C: EXPCSURE TO HEAVY CONCENTRATION OF MIST (GNE HJUR TQTAL)

Pight mature male rets vers exposed for one hour to a beavy concentration of 05-55
nist produced by volatilissticn at 1000° F, The concentration was as heavy as
obtelnable. The animals in the fromt of the chaiber were nearly obscured. Thoss
at a depth of =zix inches were campletely obscured,

The results are shown in Tabls IIL.

GBRNOO2879
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THE TOXICITY * ~ THY. THFRMAL DPCOMPOSITION PROTUM™S OF !'(B-95!

%o: Monsanto Chewical Company,
St. louis, Missouri
Younger hbonteﬂn Certiffcate of Analysis = Page L

TABLE

I

EXPOSURE TO '08-95¢ MIST (MODERATELY HEAVY CONCENTRATICN)
ONE ROUR LAILY, THREE CAYS PER WFEK FOR TWQO WEEES (SIX HOURS TOTAL)

Average T-pomun Inside Chamber ccceosesessne 750? Fe
Average Relative Bmidity Inside Chamber ceces
Volatilisation RS sevecsscscevcscscscsecscene

Snppl.lntal AMr Supply 00000008000000800000000

56.0 %

6.0 10,/ Bour (Equivalent To
aoh Ome /hl‘)

6,0 Liters / Mimte

Weight Change Weight Change
Starting 1 Week After 2 Weeks After
weight last upomn Last Expemn

Animal Ramber Om,. Fate

1 215 - 5 0 Survived

2 230 - 15 - 10 Survived

‘3‘ 220 - 10 -5 Survrived

235 + 5 +10 Survived

s 225 o] o Survived

6 20 - 10 -0 Survived

7 240 0 + 5 Survived

8 225 0 + 10 Survived

CISCUSSION -

Two weeks after the last one hour exposure in the series of six, all aximals were

alive and prectically nomal in outward appearance and behavior, Breathing was
quist and regular with no nasal discharge.
maintaining their starting weight or had gained slightly. Appetite of the remsin-
ing two mimals had improved over that shown the firet week following the lest

sXpomire.

Six of the eight animals were either

Tog from (5-95 deccmposed ntr 1000° ¥, emsed considersble discomfort within a few
mimites. Nasal discharge, salivation, modsrate lacrimstion, and rwpid breathing
followsd by shallow breathing vas cbesrved. The amimals were usally quite sctive
formh MMI after vhich they became lsthargic and changed peli‘l’.inn
in the Bh-hr lese often,

GBRNODO2B880
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THE TOXCITY ° THE THERMAL [ECOMPOSITION PRD' T8 @: ' B-95t
Te! Nonsanto Qumical Cempaty,

St. louis, Missouri
Tounger Laboratories Certifisgte of Analysis - Page 5
Some weakness vas noted in the snimals at the end of esach ane hour exposure tut
they were not in danger of collapse, However, they were lsss resistant to ths fog
during the seeond wesk and five of the eight developed snifflss. The inflammatory

eondition did not reach the stage of bronchial mlss,.

GBRNOO2881
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THE TOXICITY TR" THERMAL FCOMPOSITION PROT" ™S OF '0S-9S!

Tot Monsarto Chexical Comparny,
St. Louis, Missouri
Younger Latorutoriss Certificats of Amlylu Page 6

TABLE II
EXPOSURE TO '05-9S' MIST (HEAVY CONCENTRATION)
POR FIXTEEN MINUTES

Average Tempersture Inside Chamber ceeescecccse 16.5° ¥.
Averege Relative Buidity Inside Chamber cceeee 53.5 %

Volatilisation Rats® savesescccssesccssscncsncse 10.!‘ n./w (m’-"hm To
14,5 Om, /Rour)

3\!}7p1nﬂﬂ‘-ll Adr Slmly ees00csscessssassc0st0 00 305 H.hn/!imtc

Starting Weizht Change
Weight After 2 Weeks

Aniral Mumber. Gn, .0 Observations During Exposure
1 228 * 1§ Spammodic bresthing pattemn —
2 20 .
3 2,0 «10 mmmivﬁim and nasal
s v = 13 rowmte Lerimtion —~
6 220 .25 Animals fairly steady, can be
7 225 20 ssen in froot part of cage anly.
8 235 +15

DISCUSSION -

A1l animals survived the fifteen mimrtes exposure to a heavy corcentration of (B=95
decamposition products. They were lothargie and veak vhen recoved from the chazber
tut vere not in immediate danger of eollspss, Oml and nasal discharge had about
csased within an hour, Moderste inflammation of the nasal mucosa was evident for

tventy=four to thirty-six hours,

The fog vas as dense as could be genarated and was sufficient to obscure the animzls

sxcepting when they were in the immdiate front ssection of the chamber.

Veight gains ran from five to wim-nn Ztans two wesks after exposure.

EBRNBO2882
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THE TOXICITY -~ TR® THERMAL DECOMPOSITION PROT™TS OF 'O8-55'

To: NMonsgnto Chemicsl Company,
St, louis, Missouri - )
Jounger laebormtories Osrtificate of Analysis « Page 7

TABLE III

EXPQSURE 7O '08+95! MIST (HEAVY CONCENTRATION)
PR ONE HOUR

dverage Temperature Inside Chamber cececceccces 78.0° ¥
Average Relative Bumidity Inzide ChanDer ccccee S2.0 4

Yolatilisation Rat® ccececesccccscccccecoccnces 1°oh m-/uf (Mninlm T&
UseS On, / Hour)

Supplamertal ALr MPPLY eeccsccsccccccscccscsse L.S u“ﬂ/m

Starting Weight Change
gt After 2 Veeks

Aningl Nunber Gm. Qm, Observations During Exposure
1 235 + 10 Increasing lethargy —
2 20 + 20 Almost no ectivity after
ﬂ 2L0 + 20 twenty mimrtes —
as + 5 Breathing reduced, shallow and
: ooy hEET
*
17 230 ¢ 5 Several instances of gasping near
8 220 +15 end of eXpOMIIS =~
Nasal and oral decharge -
lasrimgtion.

LISCUSSION -

The one hour excosurs to a heavy concentration of fog resulted in collapse for three
of the amimals and near collapss for the remginder. There were 2o deaths however.
Fairly rapid recovery was noted after removal from the chamber., The azimals were
moving about in fifteen to forty-five mimtes although weak., Severzl days were re-
Quired before sctivity and appetite returned to nomual., Pulmonary oongestion,
insofar as oould be determined by outvard observaticn of breathing rate, had sub-
sided materially in seven to ten cays.

A1l animels showed weight gains two weeks after treatmsnt and it appsared that

they would eontime to thrive,

GBRND0O2883
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THE TQUICITY ° THE THERMAL "FCOMPOSITION POT"TS OF '05-95!

fo: Monsanto Chemical Company,
St. Louis, Missouri
Younger laboretories Certificate of Analysis - Page 8

SIURY

GROUP A1 EXPOSURE T9 MOIERATE MIST (SIX HOURS TOTAL)

Al animals survived the schedule of six, ene hour exnosures spread over a peried
of two weeks, Copicus nasal discharge, salivation, lethargy, ard modsrute weak-

ness developed, The fog uﬁud cansiderable inflamation md dlscemfort ut the

amulative effect was not lsthal.

GROUP Bt EXPEURE TO HFAVY CONCENTRATIZN OF MIST (FIFTEEN MINUTES TOTAL)

No deaths resulted from fiftesn mimites exposure to a heavy eamnesntration of fog.
fhere was irritation but the amimals wvere not 4in danger of collapse,

GROUP C: EXPOSURE TO HFAVY CONCENTRATION OF XIST (ONZ HOUR TOTAL)

Collapse and mear collapse developed in the latter stages of the one hour exposure.
Mo deaths resalited, The animals were moving sbout in fifteen to forty-five mimrtes
after exposure. Weakness was evident for several days.

YOUWGER LABGRATORIES

ﬁ;\‘—{//)ﬁf Lpprmppe —

Bls FREL TOUXZER

The material in this report is to be used in development of
the product and may be given to responsible sales contacts,
but it is not to be used by them in advertising copy. The
source of this material is not to be divuiged until it appesrs

Deomber 8th, 1958 ‘ in wb. np.:rl'ﬁ::’iougo exceptions to the establitied rule
L may ithout the approval of the Medical Depart-
Jonsarto Project Y-58-Ub ment in St. Louia. Customers’ inquiries regarding matters of
toxicity are to be referred as befors 1o the Medical Depart-

ment ia St. Louis for reply.

- Monsanto Chemical Company
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133 CLIFF CAVE ROAD

YOUNGER" ABORATORIES 87. Lous 29, Missours

Bischemists . . . pW o . Analysts PRONE: TILDRN 6-3840

Certificate of Analysis

Q 5 AM

N—

SUBJECT -

Toxicological Iavestigation Of: Fyranol 1470
~ Monsanto Sample Number 21
Monsanto Froject Number Y-63-11

3TCDY SONDUCTED FOR -

Monsanto Chemical Company, 3t. Louis, Missouri

ZXP=RIMANTAL FROCEDURE -

A) Oral L:',Q (Eata)

The undiluted compound was/f{f#d by stolg
rata.

After the appro
female rats we
intervals at f
iag data for ¢
of the method o

Cbservaticns were toxic symptoms and the viscer: of the anizals that
succumbed were examined macroscopically.

The data are shown in Table I.

dbe to Jyrague-dawvley strain albino

. § letermined, zroups of male and
8 at jacrements of Osl fractiocnal log
flanket the toxicity range thereby supply-

8) Sikin Absorption MLD (Rabbits)

The undiluted compound was applied in increasing ioses at increments of 0.2
fracticnal log intervals to the closely clipped, intact skin of New lealand
shite fenalp rabbits.

The treated areas were covered with plastic strips and the animals placed in
wooden stocks for periods up to tweaty-four hours, after which tize they were
assigned to individual cages. .

Cbservations were made for toxic symptoms aﬂd the viscera of the animals that
succumbed were examined macroscopically.

The data are shown in Tabdble 1I.

GBRNO0OZ28835
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Tot Monsanto Chesical .pany
5te Louis, Missouri
Younger Laboratories Certificate of Analysis - Fage 3 (3/4/63) =~ Y=63-11

SUMMARY = (Continued)

C) Skin Irritation (RabBits)
The compound was classed as a moderate skin irritant.
The average aaximum score was 4.6 out of a possible 8 in tweaty-four hours.

D)

Eye Irritation (Rabbits)
The compound was classed as a moderate eye irritant.
The average maximum score was 32.6 out of a possible 110 in ome hour.

Vapor Inhalation (Rats)

All animals survived the six hour exposure as well as the following tem day
observation period.

It was concluded that the vapors were slightly toxic under conditiocns of the

test.

YCUNGER LABORATORIZS

”~

-~ )
- s . iy 'L /, =

4 — . ./)> . o — <
Jx C( ;)L //t "_ ;L\_

BY: FRZD M. YCUNGER

The material in this report is to be used in develepment of
the product and may be given to responsible sales contacts,
but it is not to be used by them in advertising copy. The
source of this material is not to be divulged until it appears
in formal publications. No exceptions to the established rule
may be made without 1ha approvsl of the Medical Depart-
ment in St. Louis. Custemers’ inquiries sagarding matters of
togivity ace to be refarred ¢s before to the Medical Depart-
ment ia St. Louis for reply. .

. — Monsunto Chemical Company
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Tos Monsanto Chemical Coapany
3te Louis, Missouri
Tounger Laboratories Certificate of Analysis - Page 2 (3/4/63) - Y-63-11

EXPZRIMENTAL FROCZDURE - (Continued)

C) Skin Irritation (Rabbits)

The undiluted compound was applied to the clipped, intact skin of albino rabbits
and removed after twenty-four hourss The application was covered with plastic
strips to retard evaporation.

Observations were made over a period of several days for irritation.

The data, scored according to the method of Draize, #oodard and Calvery (Journal
of Pharm. and Zxp. Therapeutics, Volume 82, December, 1944) are shown in
Table III.

D) Zye Irritation (Rabbits)

Cel Milliliter of undiluted sample was placed in the conjunctival sac of the
right eye of eich of three albino rabbits and observations made over a period
of several days for inflammation.

The eyes were rinsed with warm isotonic saline solution after twenty-four hours.

The data, scored according to the method of raize, et al, are shom in
Table IV.

14
~

Vapor Inhalation (Rats)

Four 150=gram male rats were placed in a glass desiccator, 250 mm in diameter, and
exposed for six hours to a concentrated atmosphere of vapors produced by passing a
stream of air through 100 milliliters of the compound contained in a 250=milliliter
tall form gas washing bottle with fritted disce Vapors from the bottle passed

into a one liter bottle to remove droplets and thea into the chambers Air flow
through the sample wvas © liters per minute as measured by a calibrated rotameter.

This w»as sufficient to violently agitate the lijuide No supplementary air was
introduced inaswmuch as the above supply was ample for the animals oxygea requirements.

The animals were observed for behavior and, since there were no deaths, all were
held for ten days observation.

The data are shown in Table V.

SUMMARY -
Eyrasel 1470
A) Oral LDy, (Rats)

The Oral LDgg for male and female rats was placed at 2250 milligrass per kilograa
with lower snd upper limits of 1990 to 2555 milligrams per kilogram.

The compound was classed as slightly toxic by oral Légogtion in sale and female
rats.
B) Skia Absorption MLD (Rabbits)

The Minimum Lethal Dose by Skin Absorption in female rabbits was found to be
greater than 2000 milligrams per kilogram and less than 3160 milligramss per
kilogras. Animal #3, dosed at 2000 milligrams per kilogram, very nearly succumbed.

The compound was classed ll.llightly toxic by skin absorption in female rabbits.

GBRND02887
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To: Monsanto Chemical (. _.pany
St. Louis, Missouri
Younger Laboratories Certificate of Analysis - Page 4 (3/4/63) = Y-63-11
— TABLE I
[4% CRAL LD 49 OF 'Pyrancl 1470°' FOR RATS

Sample Fed Undiluted

~eight Dose -
Animal No. = Sex Gm. Mg. [ Kgs Fate
1- Female 225 1580 Survived
2= Temale 210 1580 Survived
3= Male 235 1580 Survived
4= Male 250 1580 3urvived
S~ Female 215 1580 Survived
6~ Famale 220 2000 Survived
T= Male 240 200C Survived
8= Male 245 2000 Survived
G- Female 230 2000 Died
10= Female 215 2CC0 Survived -
11~ Male 235 2510 Died
12~ Male 240 2510 Survived
13~ Female 220 2510 - Died
14= Female 210 2510 Jied
15= Male 235 2510 Jied
16= Male 225 3160 Died
17~ Female 220 3160 Died
18- Female 215 3160 Tied
13- Male 235 3160 Died
20~ Male 245 3160 Died

JISCUSSICN -

The Cral LDgq for male and female ratas was placed at 2250 milligrams per kilogram

vith lower and upper limits of 1990 to 2555 milligrams per kilograme

The compound was classed as slightly toxic by oral ingestion in male and female

rats. ) . .
Survival time was approximately tweaty-four hours to three days with most deaths

occurring in two to three dayse

Toxie symptoms included increasing weakness, severe diarrhea, tremors, and collapse.

At autopsy there was inflameation of the gastric mucosa, liver discoloration, and
renal hypereaia macroscopically.

GBRNOD2B88
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- Tos Monsanto Chemical Con, .ny

3te Louis, Misscuri
Tounger Laboratories Certificate of Analysis ~ Fage 5 (3/4/63) - Y-63-11

Sample Applied Undiluted

Animal No. = Sex

1l « Famale
2 = Female
3 = Female
4 = Female
5 = Female
§ = Female

JISCTS3SICN -

2.5.

2.2
2.3
2.6
2.5
2.5

N eisht
X5.l

TASL S

dose

Mg. / Kz

794
1260
2000
3160
5010
7940

1T

Jdeight Change

IHZ MINIMUM LETHAL 20SZ OF 'Fyranol 1470¢
BY SKIN ABSCAPTION IN RABBITS

5 Days Later
Kzo Fate

- Q.1 Survived

- 0.l Survived

~ Ce2 Survived

- 03 Oied - 10 Days

- 02 Died = 7 Days

- 0.4 Jied - T Days -

The H{inimum Lethal Jose by okin absorrtion in female rabtits w»as found to be
greater than 20C0 milligrams per kilogram and less than 3160 milligrams per kilogram.

Animal 73, dosed at 20CO milligrams per kilogram, very nearly succumbed.
The compound #as classed as slightly toxic by skin absorption in female rabbitas.

survival time was seven to ten days. .
Toxic symptoms iacluded loss of appetite, lethargy, and increasing weakness. .eight

losses ran to forty per cent of starting weight.

At autopsy tiere was liver discoloration and remal hyperemia macroscopically.

GBRNDO288%9
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To: Monsanto Chemical Company
St. Louis, Missouri
Younger Laboratories Certificate of Analysis - Page 6 (3/4/63) =~ Y-63-11

—_ TABLE 1III
SKIN IRIITATION IN RABBITS AFTER APPLICATION OF 'Eyramel 1470

Sample Applied Undiluted

Numerical Zvaluation At The Znd Of
Anigal Nusber 1 Hour 24 Hours 48 Hours 72 Hours 12C Hours 1£8_Hours

1 3 5 4 3 1
2 2 4 3 2 o)
5 4 2 2 1
Average 2.6 4.6 3.6 2.3 1.6 06

JISCUSSICN ~ -
The compound was classed as a moderate skin irritant.

The average maximum score was 4.6 out of a rossible 8 in twenty=four hours.
.ell-defined redness with very slight edema developed within an hour for an average
score of 2.6 out of a possible 8. Overnight tnere was well-defined to moderate
erythema and slight edema increasing the average score to 4.6. No blistering was
observed. Inflazmation gradually receded following removal of the application.

After seven days one animal was given a score of zero but very slight redness was
still present on the remaining animals.

GBRNOD2890
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Tot Monsaato Chesmical \.4pany
Ste Louls, Misseuri
Younger Laboratories Certificate of Analysis = Page 7 (3/4/63) = Y=63=11

b
— TABL: IV :
ZYS IRTPATICH IN RABAITS AFTER APELICATICN CF ‘iyramel 1470' '
Sample (0.1 Milliliter) Applied Undiluted
Numerical .valuatiocn At The :nd Cf -
Animal Number 1 _Hour _ 24 Hours _ 48 _dours _ ]2 Hours _ 120 fours _ 168 dours
1 33 26 17 12 ) o]
28 21 13 8 4 c
35 30 2C 12 6 ¢
%vongo ’2.6 2). [ 160 6 . 1C. 6 50 s e

JISCUSSIIN =

The compound »as classed as a ooderate eye irritant.
Jhe average maxisum score waa 52.6 out of a possible 110 ia one hour.

There -as intermittent -awing at the eyes for severil ainutes following application.

After one hour the average score ms 52.6 out of a possidle 110. 5light edesma,
3lizht to moderate redness of the conjunctivae, co;ious discharge, nd slight
iris congestion developeds The cornesl area cleared somewhat ian twenty-four hours
1nd sithin five days iris and cornea were normal. <onjunctivitia and vdema
cleared completely .ithin seven days.

GBRNOG2871
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To: Monsanto Cheaical \ .pany -
" Ste. Louis, Missouri
*Younger Laboratories Certificate of Analysis - Page 8 (3/4/63) = Y=63-11

TABLE V

INHALATION OF 'Pyranol 1470' VAPORS BY RATS

Average T.-P.nm. Ingide Chanber cececccceccsccsscscosccoss 18* P.
Av.rlgo Relative Eulidity Inside Chamber sceccccccsccssssccce 42 %

Animal No. = Sex Fate ceenaObservations During -xposure
1l - Male Survived Cccasicnal pawing at the eyes in ten to
2 - Male Survived fifteen minutes ...
3 - Nale Survived Slight nasal discharge ...
4 - Male Survived Some discomfort ...
No real weakaess ...
Occasional irregular breathing.
DISCUSSICN -

All animals survived the six hour sxposure as well as the following ten day
observation period.

It was concludsd that the vapors were slightly toxie under conditions of the test.

" The upori produced mild nasal and eye inflarmation as well as some 2iscomfort.
No weakness of consejuence was noted at the end of exposure and 20 bronchial ralees
developed.

Activity and appetite returned to normal within twenty-four hours. Nasal
inflemmation disappeared within seventy-twzo hours. No respiratory ccmplications
developed during thy ten day observation period.

GBRNO02892

TOWOLDMONO0001983



PROJ"CT NO: A v | CET AL LAl
RCPRT FILE -Lﬁ.ﬁ:’ —— e
138 CLIFF CAVE ROAD

YOUNGER LABORATORIES 87. LoU1s 39, MISSOURI

Bioschemisds . . . pmw coe 'id&/m PNONE: TILDEN 6-2540
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Desemder 19th, 1963
SUBJECT -
Texiselogieal Investigatica Ofi NCS = 300

Monsanto Snph Rusber 112
Noasanto Preject Bmmber YT-63-88

S$TUDY COKDUCIED FOR - '
Nemsanto Chemisal Cempany, B5t. Louis, Kissouri
EXPERIMENZAL PROCIDURE -

A) Oral LDgy (Rats, Mixed Sex)

detersined, groups of msle and

After the ap

femnle rats b at iacrememts of O.1 frectional leg
iaservals at - ,’ aket the texigity range thersdy supply-
ing data for ge Whisk was dome aseerding to & medification
of the method

or toxis symptoms and the viscera of the animals that
sucounbed vere exaxined mmsrescopieally.

The data are showa ia Tadle I.

B) Skin Abssrptiea MDD (Mmbbits, Mixed Sex)

The undiluted sompound wmas applied ia fiasreasing dsees at insremeats of 0.2
fructionsl leg imtervals ¢o the elesely elipped, iatast skin ef Hew Zealand

" white sale and female Fedbita.
The treated areas were oovered with plastic strips and the aximals placed ia
weeden stoeks fer perieds up to tvesty-four hours, after lu.cl time thay were
assigned to individual sages.
Chservations vers made for toxic sysptons and the viscera of the sximals that
sesumbod wvere sxaxinsd meroscopieally.

n;. data are shom iz Tadle II.

GBRNOO2893
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"Tot Nemsanto Chemisal 1mpany
8t. Louis, Missouri
Tounger Laboratories Certifieate of Amalysis - Page 2 (12/19/6}) - !-65-88

EXPLRIMENTAL FROCEDURE = (Coatinued) , -

C) Skia Irritation (Mabddits) _
The undiluted compouid was applied $o the elipped, tmtact skin ef albiamo rabdits
and resoved after tweaty-four heurs. The application was soversd with plastic
strips to retard evaparation and avcid sontamimatioa.

Observations vere made over a period of several days for ird.tat.ba.

The data, scored according to the method of Draise, seodard and Calvery (Jourmal
of Fhars. and Exp. Therapeutics, Velume 82, Deceaber, 1544) are shown ia
Zadle IIl. ‘

D) Rye Irritatioa (hhb;t-)
0.1 Mi1liliter of uadiluted sample was placed iz the eonjunctival sac of the
right eye of each sf three aldino rabbits and observations made over a period
of several days to; iaflammatioa.

The eyee vwere rinsed vith warm {sotonie saline sclutica after twenty-four hours.

The data, scored sscording to the method of Druise, ot al, are showa in
Table IV.

a) Vapor lanhslation (Male Rats) ) ,
Four 150-gram male rats were placed in a glass desiecator, 250 ma in dismeter,
and expesed for six hours to a eoncemtrated atacsphere of wapers produced by
passing & stream ¢f sir through 150 milliliters eof the compound ecmtained ia a

250-milliliter tall ferm gas smshing bottle with fritted diss. Vapors frea
the bottle pasaed into 2 ene liter bottle to remove dnphu and them into the

ehamber.

Air flov through the sample was 6 liters yer mimute as measured by a ecalibrated
rotameter. 7This was suffieient to viclently agitate the liquid. No supplemeatary
air sas introduced isassuck as the above supply was ample for the saimals oxygem

requireaets.

The animals vere observed for debavior and, since there vere o deaths, all were
held for ten days observatioa.

The data are showm iz Tadble V.

SUMMARY -

Ncs-300

A) Oral LDyg (Rats, Nixed Sex)
The Oral LDgq for male and female rats was placed at 6,920 milligrams per kilogres
with lever and wpper limits of 7,045 te 11,325 milligrems per kilogras.
The compound mus ¢lassed as praetically moa-toxic dy oranl imgestioa ia male and
female rata.

B) Skin Absorption KLD (Rabbits, Mixed sex)
The Ninimum Lethal Dese by Skin Absorptica 4ia sale and female radbits was found to
be greater than 3580 milligrams per kilogram and less than 6310 milligrams per

kilegran.
The eompound was slassed as slightly texie by siria absorptioz ia sale azd female

rabbits.
GBRNOOZ2894
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Te: Noasazto Chemisal ..mpany
at. leuis, Miassouri
Tounger laboruteries Certificate of Amalysis - Fage 5 (12/19/63) = Y-63-88

_ STIOURY = (Ceatimmed)

€) Sxia Irritation (Maddits)

The eempound was classed as a mederste akin irritant whea applied uadi
to iatast redhit akia. PP luted

The aversge mxisam ssore ms 4.3 out of a pessidle 8 ia tnnrrm hours.

D) Xye Irritatiea (Mabbits)

The esmpound was clansed as & mild eye irritant.
The average saximun seare was 19.6 eut of a possidle 110 {a ene hour.

) Vaper Inhalation (Male Bats)

mni.—h-ruvdthd.xhurwuuuumtomt-m
ebservatioa period.

It was eenslunded that the vapors vere prastically aca~texie uader sonditions
of the test.

TOUNGER LADORATORILS

PNV SR

BI: IR YOUNGLR"

The rpaterial in this report is to be used in development <
the product and may be given to responsible sales contacts,
but it is not to be used by t:am in advertising copy. The
source of this material is not ta ha divuleed until it appears
in formal publicatisr.s. Mo exingtiona torhz ectablisbed rule
mybemnd- withoat the ar-'" ‘al cf the Lled.~sl Depart-
ment in St. Louin. Custorness® inanitins vegaxding matters of
toxicity are to be r2fer.-d a3 becre to the Medical Depart-
ment in St. Louis for reply.

— Monsanto Chemical Company

GBRNOD2875
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Po! Measanto Chemical ._apany

8%, Loule, Missouri

Younger Laboratories Certificate of Amaiysis = Page 4 (12/19/63) - 1-63-88

TABLE I

THE OML LDgy OF *NC 8- 300" JOR M3

Sample Fod Undiluted

Animsl No. » Sex

1= Female
2= Yemale
3= Nale
4 Male
S Fomale

6 Pemale
T Male
&= Nale
9= Yemale
10~ Female

11= Male
12= Male
1% Female
14~ Yomale
15 Nale

16~ Male
17~ Pemale
18~ Femle
19~ Male
20~ Male

DISCUSSICN =~

235

Fate

Survived
Survived
Survived
Died
Survived

Survived

Died
Survived
Survived

Died

Survived
Survived
Died

Died
Survived
Died
Died
Died

The Oral LD, for male and female rats was placed at 8,920 milligruns per kilogres
with lower and upper limits of 7,045 te 11,325 willigrams per kilsgrua.

The scapound wms elassed as practically moa-toxie by sral imgestioa 4in sale and

female rats.

hﬁimunm&uhdxm-dunndumumumu;hrndlyt.
foxic aywptoms included eevere diarrhes, loss of appetite, {iacreaxing veskness

and eocllapse.

At autepey there wus inflammatien ef the gastroistestiasl mucosa with liver aad

renal hyperemia.

GBRNOD28B76
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Tot Nomszato Chemisal Cempany
St. Louis, Missouri ‘
Younger Laborateries Certificate ef Analysis = Page 5 (12/19/63) - Y=63%-88

TABMLE I

TEE RININGN LETHAL DOSE OF 'NCS=300°
BY SKIN ABSORPYICN IN RARBITS |

Sample Applied Undiluted

teight Change
: " Sudght Dese S5 Days later
Animal No. = Sex Xg. Ng. /Xg. Kg. Fate
1 = Female - 2.2 1,000 0.0 Survived ‘
2 - Nale 2.5 1,560 - 0u2 Survived |
3 = Female 2.2 2,510 - 0.2 Survived ‘
4 = Bale 2.4 3,900 04 Swrvived
$ « Female 2.3 6,510 - 0.3 Died — 5 Days
6~ Male 2.6 10,000 —— Died — 3 Days

D1SCUSSICH -

The Ninisum Lethal Dese ky ikim Absorption 4n mals and female rebbits was feusd
to b greater than 3980 milligrams per kilegrem and less than 6310 milligrams
per kilegrus.

The sompound ws classed as alightly toxie by skin abserptiocs 4ia male aad female
rebbits.

Survival time was three to five days.

Texie ayn;toms incluied weakness, tremors, and msseular impairsent after forty-eight
to ssveaty-twe heours.

At autepay 2o vissersl changes of eonsequense vere aeted, exceptiag for pulmemary
hyperexia.

SBRND028%7
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To! Moassnto Chemieal Lwapany
&t. Louis, Missouri
Younger Laboratories Certificate of Analysis - Page 6 (12/19/63) - Y-63=88

PABLE I
SXIN IRRITATION IN BABBITS AFTER APFLICATION OF *MC8«300*

Sample Applied Undiluted

Mumerical Svalmation At The Eud Of
Animal Yusber 1 Bour 24 Nours 48 Bours ]2 Eours 120 Nowrs 1

1 o 4 4 3 ' 2 : by
2 -] 5 4 3 3 2
3 ° 4 3 > 2 2
Average 0.0 4.3 3.6 3.0 .6 1.6
DISCUSSION =

The compound was classed as a moderste skin irritant when applied undiluted to
istaet reabbit skin.

The average saximam score sas 4.3 ocut of a poasidle 8 ia twvemty-four hours.

Mo skin changes were noted after eae hour. Overnight thers was well-defined erythem
with alizht to moderate edema for am average score of 4.35. Ko blisteriag developed
but the odzes of the treated areas were ocutlined by definite raizing. Reduction

of inflammation wmas gradual fellewing removal of the application. After seven days
slight redness and evelling were still preseat.

GBRNOOZ2898
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Tot Monsanto Chealeal Lempsay
St. Louis, Missouri _
Younger Laboratories Certifieate of Analysis = lage 7 (12/15/63) = 1-63-88

ABLE Iv
EYE IRRITATION 1IN RARRI?S AFT:R APFLICATION OF *MC 8~ 300'

‘Sample (0.1 Mi111liter) Applied Uadiluted

Fussrical Svalumtion At The Ind Of
Anisal Busber 1 Bour 24 Bours 48 Eours ]2 Eoure 120 Bours 168 Hours

3 s 16 1 7 2 °
2 18 13 9 4 0 °
5 25 18 13 ’ 4 0
Average 190‘ 150‘ 11.0 6.6 2.0 0.0
DISCUSSICN =

The coapound was classed as a xild eye irritant.
The avernge maximem seore was 19.6 out of 2 peszidle 110 s ene hour.

Discoafort was moderate Mutcly felleving spplieation.

14 redness of the scnjumstivae, slight edems, little er ne discharge, and

alight sornsal dullmess develeped within eme hour for am aversge score of 19.6.
Congoestion desreaned slightly ia tveaty-four hours. Ia five days, iris mad

eernea were clear and caly a trase of erythema remaised fer as aversge seors of 2.0.

GBRNDO289%

TOWOLDMONO0001990



Te: Noasanto Chemical Cuupany
8t. louis, Missouri o )
Tounger Laboratories Certificate of Analysis = Page 8 (12-17-63) = Y=63-88

TABLE VY
INBEALATION OF *MCS« 300' VAPORS BY RATS
Average Temperature Inside Chambder sceecocovcsccccssosensoscsse T r
Average Relative Bumidity Ingide CDABDOr cceeevscccsaccccccssns 49 %
Amount 0Of 5-31. we P9 Start cocccccrccee 1” ¢
Rocovered ccecccrcces 148 ge

Vaperised or left in :
the .mm XEXXX) 2 [ 1] (10,’)

Anisal Wo. - Sex Tate Observations During Exposure

1l - Male Survived Mild lethargy after thirty to sixty
2 - Nale Surviveq imutes ...

, - Male Survived Bo discoufort ...

4 - Male Survived Normal breathing rate ...

No inflammation.

DISCUSSION -

All azimals survived the six hour exposure as well as the following ten day observatioa
periocd. :
It sas coacluded toat the vapsrs were pructically mes-texic uader scaditiens of the

teat.

The animals appeared to be unaffected by the expomure. Ko signs of irritation er
discoafort were moted during the test. Nasal and osnlar mwsosae were free of

inflammmtica wpoa examinatios at the end ef the six hours. The ten days observatien
peariod was uasveatful.

GBRNOD2700
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SURJECT -
Texicelegical Investigation 0f: NCS = 404

Nensante Sample Number 245
Nensanto Preject Number Y-65-214

STUDY CONDUCTED FOR =
Mensanto Cempany, 8t. louls, Rissouri

KXPERIMENTAL PROCEDURE -

A) Oral LDy, (Rats, Nixed Sex)

The undiluted compound was fed by stomach tubs to Sprague-Dawley strain
albino male and female rats.

After the approximate Minisum Lethal Doss was determined, groups of male
and fesale rats were feod in increasing doses at incremeants of 0.1 frastiocaal
leg intervals at four levels designed te blanket the toxicity range theredy
supplying data for ealculation of the LDy, whieh was done according to a
modification eof the method of Ee¢ Jo de Beer.

Observations were made for toxic symptoms and the viscera of the amimals
that succumbed were examined macroseepically.

The data are shown in Teble I.

B) Oral MLD (Rabbits, Mixed Sex)

The undiluted compeund was fed in increasing doses at increments eof 0.2
fractional leg intervals by stomach tube to New Zealand white male and

female rabbits.

Observations were made for toxic symptoms and the viscera of the animals
that succumbed were exsmined macroscepicallye.

The data are shown ia Table II.

-~

GBRNOO2701
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To: Monsanto Ceampany

Ste Leuis, Missouri

Younger Laboratories Certificate of Analysis = Page 2 (1/12/66) - 7-65=-214

EXPERIMENTAL PROCEDURE - (Continued)

¢)

D)

b 5)

r

Skin Absorptioa MLD (Rabbits, Mixed Sex)

The undiluted compeund was applied im increasing doses at increments of 0.2
fractional log intervals to the closely clipped, intact skin of New Zealand
white male and female rabbits.

The treated areas were covered vith plastic strips and the animels pheod in
wooden stocks for periods up to twenty-four hours, after which time they were

assigned to individual cages.

Observations were made for toxic symptoms and the viscera of the animals that
succusbed were examined mecroscopically.

The data are shown in Table III.

8kin Irritation (Rabbits, Mixed Sex)

The undiluted compound was applied to the clipped, intact skin of male and
female aldbino rabbits and removed after twenty-four hours. The application was
covered with plastic strips to retard evaperation and avoid contaminationm. -

Observations were made over a period of several days for irritationm.

The data, scored according to the method of Draise, Woodard and Calvery
(Journal of Pharm. and Ixpe Therapsutics, Velume 82, December, 1944) are

showa in Table IV.
Eye Irritation (Rabbits, Nixed Sex) .

_Oel Milliliter of umdiluted sample was placed ia the oonjmtinl sac of the

right eye of each of three albine rabbits and observations made over a period
of several days for in:hmtiol.

The eyes were rinsed vith warm isotonic saline solution after twenty=four hours.

The data, scored according to the method of Draige, et al, are shewn in
Table V.

Vaper Inbalation (Male Rats)

Four sature sale rats were placed in a metal chamber of 35 liters capacity
and exposed for six hours to s concentrated atmosphere of vapors produced by
passing a stream of air through 100 milliliters of the compound contained im
a 300~milliliter Erlenmeyer flaske Vapors from the flask passed into a ome liter
bottle to remove droplets and thea into the chamber.

Alr flew through the sample was five liters per mimute as measured by a cali-
brated rotameter. This was sufficient to violently agitate the liquid.

No supplementary air was imtroduced inassuch as the above supply was asple
for the animals oxygen requirements. 7

The animals were observed for behavior and, since there were no deaths, all
were held for ten days ebservatios. )

The data are showa in Table VI.

GERNOD2702
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To: Moassnto Cespany
Ste Louis, Missouri
Younger lLaberatories Certificate of Analysis - Page 3 (1/12/66) ~ Y-65=-214

SUMMARY =~

A) Oral LDgo (Bats, Mixed Sex)
The Oral LDyq for male and fesmale rats was placed at 19,800 milligrams per
kilegram uzh lewer and upper limits of 17,030 to 23,165 milligrams per
~kilegrame .
The eompeund was slassed as practically mom-toxic by eral ingestioa im
sale and femmle rets.

B) Oral MID (Rabbits, Mixed Sex)

The Nisiwum Lethal Oral Dese for male and female rabbits was foumd to be
greater than 1580 milligrams per kilegram and less thaa 2510 milligrams
per kilegrame. :

The ceampound was e¢lassed as slightly toxic by eral ingestioa in male and
female rabbits.

C) Skin Absorptioa MILD (Rabbits, Mixed Sex)

The Minimus Lethal Sesd by 4kia Abserptiia in male and female rabbits was
feund to be greater tham 1000 milligrams per kilegraa and less thaa
1580 milligreas per kilegraam.

The compeund was e¢lassed as sildly toxic by skia absorption in male and
female rabdbits. o
D) Skin Irritatiom (Babbits, Nixed Sex)

The compound was classed as a olight skin irritaat shea applied uadiluted
to intact akin e¢f male and female rabbits.

The average maxisus score was Oo6 out of a possible 8 ia twenty-four hours.

E) Eye Irritation (Babbits, Nixed Sex)
The compeund was classed as a slight eye irritant in male and female rabbits.
The average marimusm score was 1ll.6 out of a possible 110 in one hour.

F) Vaper Inhalation (Male Bats)
All anisals survived the six hour expesure as well as the folleviag ten day

observation period.
It was concluded that the vapers vere relatively mop-texic under soaditions
of the test.
YOUNGER LABORATORIES
;..s.-..[" / )v ‘ é T 4L, —
et IR e
3Y: JFRED N. YOUNGER .
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Teo: Momsanto Coapany
Ste Louis, Missocuri
Younger Laberstories Certificate of Analysis = Page 4 (1/12/66) = Y=65-214

TABLE I
THE ORAL LDgq OF 'NGS=- 404’ JOR RATS

Sample Fed Undiluted

Weight Dese
Animal No. = Sex  _GS. VAL Iate
1- Pesale 230 12,600 Survived
2- Male 245 12,600 Survived
3~ Female 220 12,600 Survived
4~ Male 240 12,600 Survived
5= Femsle 225 12,600 Survived
6~ Male 250 15,800 Survived
7= FPemale 235 15,800 Survived
&= Male 260 15,800 Survived
9= Female 240 15,800 Died
10~ Male 265 15,800 Survived
1l= Pemale 235 20,000 Died
12= Male 255 20,000 Survived
13~ Female 225 20,000 Died
14~ Male 250 20,000 Died
15~ Pemale e © 20,000 © Survived
16~ Nale 270 25,100 Died
17= Pemale 235 25,100 Died
16- Male 255 25,100 Survived
19= Female 240 25,100 Died
20~ Male 260 25,100 Died

DISCUSSION -~

The Oral LD, for male and female rats vas placed at 19,800 milligrams per
kilogram r.lzh lewer and upper limits of 17,030 to 23,165 milligrams per
kilegram.

The compound was classed as practically mom-toxic by oral ingestioa in male
and female rats.

Survival time was several hours te four days with most deaths occurring in
three to four days. .

Toxio symptoms included severe diarrhea, loss of appstite, and iacreasing weakness.

At autopsy the gastreintestinal tract wms gasesus and there vas liver
congestion. . : )

GBRNO0O2704
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To: Mopsanto Ceapany
St. Louis, Missouri
Younger Laboratories Certifieate of Analysis - Page 5 (1/12/06) ~ Y-65-214

TABLE 11

THE MINIMUM LETHAL ORAL DOSE OF *MCS~ 404' FOR RARBITS

Sample Ped Undiluted

. VWeight Change
. Weight Dese 5 Days Later
Animal Noo = Sex o Y TN Mg /[ Xgo kg Tate
1 - FPemale 2.3 1000 + 0.2 Survived
2 = Male 2.4 1560 + 0.l Survived
3 = Female 2.6 » 2510 - 0.2 Died -- 5 Days
4 - Male 301 2510 - 0.3 Died == 7 Days
5 = Female 2.7 3980 = 062 Died == § Days

6 = Male 2.7 6310 - 0.3 Died =~ 8 Days .

DISCUSSION -

The Minimum Lethal Oral Dose for male and fesale rabbits was found to be
greater than 1580 milligrams per kilogram and less than 2510 milligrams per
kilegras.

The compound was classed as slightly toxic by oral incution iz male and
female rabbits. -

Survival time was five to eight days.
Toxic symptoms imcluded gradual loss of appetite with increasing veakness,
lethargy, and collapse. :

At autopsy there was renal, liver, and pulmonary hyperemia by macroscopic
examination.

*e - r - t of
The meterial in this rc*c-:t stobavadin dzv~lc ~men
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To: Honmmnto Company
Ste Louis, Missouri

Younger Laboratories Certificate of Analysis - Page 6 (1/12/66) = Y=65=214

TABLE

111

THE MINIMUM LETHAL DOSE OF 'MCS= 404°

Sampls Applied Uadiluted

Weight
Animal Noe = Sex LK.
1l = Peaale 207
2= Male 3.’
3} = Female 2.5
4 - ml. 2.6
5 = Female 2.3
6 = Male 205
DISCUSSION -

Dose
Mg:/Kgs

631
1000
1580
2510
3980
6310

BY SKIN ABSORPTICN IN RABBITS

Weight Change
5 Days later
Kg. Fate

+ Oel Survived
= 0ed Survived
- 0.2 Died — 6 Days
= 0ok Died == 9 Days
- 0.2 Died = 14 Days .
= 0e3 Died — 5 Days

The Minimus Lethal Dose by Skin Absorption in male and female rabbits was fousd
to be greater than 1000 milligrass per kilogrsm and less than 1580 milligrams

per kilegram.

The compound was classed as mildly toxio by skin absorptioa in male and female.

rabbits.

Survival time was five to fourteen days.
Texic symptoms included veakness after three to aix days, reduced appetite,

dyspzea, cellapse, and paralysis.
At autopsy there was pulmonary hyperemiaj otherwise mo visceral changes of

consequense were moted.

SBRNOO2706
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To: Momsante Coapany
Ste Louis, Missouri
Younger Laberatories Certificate of Analysis = Page 7 (1/12/66) = Y-65=214

TABLE Iv
SKIN IRRITATION IN RABBITS AFTER APPLICATION OF 'MCS~- 404'

. Sample Applied Uadiluted

Nuserical Evaluatioa At The End Of
dnimal Noe = Sex 1 HBour 24 Hours 48 Pours ]2 Hours 120 Hours

1= Male 0 1 1 0 o

2 = Femle 0 0 0 0 (V]

3= Male - 0 1 0 0 o]

Average 040 0.6 0e3 0¢0 0.0
DISCUSSION -

The compeund was classed as a slight skin irritant when applied undiluted %o
intaet skin of male and female rabbits.

 The average maximum score was 0.6 eut of a possible 8 ia twenty-four hours.

No skin changes were noted at the end of one hour. Overnight there were twe
instances of very slight redness vith mo edema for am average score of 0O.6.
Within seventy=two hours all animals were free of inflammation.

GBRNOO2907
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To: Monsanto Company
Ste Louis, Missouri
Younger Laboratories Certificate of Analysis - Page 8 (1/12/66) = Y-65-214

TABLELI vV
EYE IRRITATION IN RABBITS AFTER APPLICATION OF 'MCS= 404'

Sample (0.1 Milliliter) Applied Undiluted

: Numerical Evaluatiom At The Iad Of
dnisal No, - Sex 1 Bour 24 Hours 48 gours ]2 Hours 120 Bours

1l « Female n 9 4 2 0

2 - Male u 6 2 0o o

3 = Female 13 8 4 4 o

Average 11.6 - 7.6 3e3 2.0 040
DISCUSSION -

The compeund was classed as a slight eye irritant.
The average maximum score was 11.6 out of a pessible 110 ia ome hour.

There was blinking but no paving at the eyes follewing application.

Mild discharge, slight redness, very slight edema, and alight corneal dullness
was resorded after ome hour. Rdema and dissharge disappeared overnight.
Withia three days only a trace to slight erythesa resained on two animals.

GBRNOD2708
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To: Monsanto Ceapany
St. Leuis, Missouri .
Younger Laboratories Certificate of Analysis - Page 9 (1/12/66) - Y=-65-214

TABLE VI

INBALATION OF 'NCS= 404' VAPORS BY RATS

Average Temperature Inside Chamber ccccccccccccececcccscscccccscs T4 Po
Average Relative Muty Inside Chamber ccccccccccscssscccsccces 4 %

Aseunt of Sasple == Y0 Start ccccecccceccccce 10060 oo
Recovered eccccccccccccoe 9905 [ 4
Vaperized or left ia
.qu”‘t ®escccvecces o.s [-1-] (°0”)

Animal Noe= Sex Jate Observations During Ixpesure
1= Male Survived No immediate effest ...
2 - Male Survived Lethargy after cae hour ...
3~ Male Survived No discomfort ...
4~ Male Survived Norsal respiratioa e<«
No weakness.
DISCUSSION =

All animals survived the six hour «xposure as well as the follewiag tea day
ebservatioa period.

It was concluded that the vapers were relatively mom=texic under conditions
of the test.

With the exception of moderate lethargy, the animals showed mo reaction to the
vapers. Veakness was adsent and 20 nasal or ocular inflammation was moted.

Astivity and appearance were zcrmal the day follewing expesure and e
respiratory complications develeped during the tem day ebservatioa period.

GBRNOO2907
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YOU NGER LABORAT ORIES BAINT Lotia Mon si1ay
.

¢ W Cee pw .. Nmalysls FEONS: TILDEN 6-3840

Cortificate of Analysis
February 1:ita, .1964

STAJEC? -
Toxicolegicel Iavestigation Cf: FHE- 1495

Nonsaato Sample Nasver 7
Noasaato Project Mumber 1-¢4-7

3TW0Y CONDUCTID FOR -

Nogsento xemica) Compeay, St Louls, Mssouri

EPERDUGNTAL - XCEURs -

A) Oral ‘-D” (imts, Nixed Sex)

The undiluted compound was fod by stamach tube to prigue~lasley strain albiso
sale and female rets.

After t2e syproximmte Minimuw Lethal Lose ms determined, groups of asle and
fomnle rats were fod ia increagiag dcses at incremeats of C.1l fractiomal log
iatervals st four levels designed-to dlaaket the taxicity reuage theredy
supplying dats for cslculation of the LDy, vhich mas dome according to a
sodd fication of the sethod of B. J. de Beer.

Ovservations vere sade for toxic sysgptoms wad the viscers of the asimals that
succumbed were examimed mmcroscopically.

The data are showm ia Tabdle I.

5) Orel LD (Mmbdits, Mized 3ex)

The wmdileted compound sas fed .0 :ncreasing 10ses at increseats of C.2
frestional log istervels by stomach Swde to Nes .eeland white femamle and
@le redbits.

Jaservations vere sade for torie -y.;taj snd the visceras of the snimmls that
mecumbed vere cxamised @mcroeecpisally.

e data are shown ia lble I..

GBRNOD2710
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Younger .adoretories Certificate c? Apnalysis - rage . ('L /64, -

BXPERDUNTAL PROCEDURE - (Coatimmed;

c)

D)

n

. .
B =L .

By - N
)

oo A -

Konsanto -hemics. ‘Sfasy
3t. Louis, Risscurm

Skia Absorption MO (Mmbbits, Mixed sex)

The usdiluted com;ound was applied 18 .ncress:t. .2 es at izcreeests o ...
fractionsl log iatervala to the :.udely ci.,ped, . .t.et .xin .{ Nes u-e.and
shite sa.e and fesale rebdlites.

he treated aress sere covered mth ; astic str.ps 121 %he 1nisnis phe“ an
socdem stocks for ;eriods up to teemty-/3ur bdcurs, a4fter snich tise they were
assigaed to 1ndivisual cages.

Observations were made for toxic eyw;toms and the r.scers .f the enisale
that succumbed sere examined ®aAc~.8C0;iciliy.

The data are shcen i lable [II.

3kin Irritation (Radoits)

The uadiluted comjound was aprplied tc tne clipped, 1atect sxin >f «.bino radbdits
sad removed after teenty-four hours. The s;plication was ccvered with ;lastic
stripe to retard ewvaporatioa and avoid cocatimizatioa.

Observations eere asade over & :2r:15d cf sever:l iays for 1rmitatica.

The Jats, 3cored accoriing to the setdod .. .raige, <«0odard and lalvery ‘Journal
of rhars. and xp. Therapeuticr, /olume 3J, Jecemter, 1344, are sbowm ina
Table IV.

Rye Irritation (ambbits;

Oel Milliliter .¢ undiluted sam;le eas placed in the conlunciival sac .l the
right eye of sacxz :! taree 1ibipo riscits and observetias mmde over a erid
of severzl daya for iaflammatioa.

The syes were riaced with mare isotonic saline oolutioa after tventy-four acure.

The data, scored sc:ording to tae sethod Jf Craize, 4t al, are snowm in
Tadle V.

Vapor Iahaiation (Male Rats)

Four 150=gran male rats vere ;laced in 1 glsss desiccstor, A =B in liaseter,
and exposed for 6 Bours to 1 coscemtrated atacephere Of vajors produced y

2g a stream of air taroue: 173 miililiters :of the compound :oo%aised 1n a
250-milliliter tall fore 388 wa-hing tottle with fritted liec. Vapcrs froe
the bottle passed 1ato & OBe liter Oottie to remcv- ircplets and taen iatc tae
chasber. )
Alr flev through the amm;le sas © liters per Rinute as sesrured by a calibrited
rotameter. This wmae sufficient %o violently agitate tae iijuide Mo su;;lementary
air was iatroduced insmmuch as tae Atove SuUpply ses asple for the anisais sryges
requi reseats. ’ :
The anisals vere obdserved for tenavicy aand, :15Ce Lhere vere 8a dsat:s, il eere
asld for tea days observat:ion. . :

The dats are showa 18 Jsble VI.

GBRNDO2911
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8t Louis, Mizeouri

Tounger Ledorataries Jertificats of Ans.yein - Fage ! (. 2%/0d - Talia?

shaur -
5:.143

A)

3

e

D)

Oral 1D,, (Mats, Mized Sex)

The Orel LDyy for male and fesale rets was placed ot o680 milligrems jer kilogras
vith lover and wyper limite of 5375 to 8205 milligrasme per kilogres.

The eompound ms classed s prictisally mca-toxic by oral ingestion ie sale and
female rets.

Oral 0D (Mmbbits, Mixzed Sex)

The Minimus Let.al Cral .ocse for asle and feme.e rebdits was fousd to bs greater
than 1000 milligrase per xilogres aad iees taan 1580 eilligress per kilogras.

The compound ses classed as mildly toxic by orel iagestios ia male and feamls
rabbits.

Scis Absorptios MDD (Aadbits, Mixed Sex)

The Maimnm Letnal Jose by Skia Absorptisa i1a male and female reddits eus found
te be greater tian <310 milligreas per xilogras and lees thas }590 allligrems
per kilegras. ’ '

The compound was claseed as slightly toxic by akia abeorptiom in male and femmle
rabbits.

Skia Irritation (Ambdits)

he compsund ws classed a8 a2 sodernte skin irritant sten applied wmndiluted to
f{atact redbit ekisz.

The average mx:imus score s &0 out of a pessible 8 ia twesty-four howre.

Bye Irritatioca (Mabbite)
The sompeund was classed a5 2 wild t> soderate eye irritant.
The averange aeximus score was 25.6 out 3f a possidie 110 ia cos hemr.

Yapor Iahalation (Male Bats)

All animals survived the six acur exj;osure as we.l as the followviag tea day
shearvatioa periode

It was csmsluded that the vapors were elightly toxic uader conditiems of the teet.
TOSRGER LABCRATOXIES

sa Foe 7!‘-..
8Y: FED M. ICGQKGER

-
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To: Nomsasto Chemical ‘q

8% leuis, Miseceri
Younger Laboratoriss Certifieste of isalysis - Page 4 (2/13/64; - 1-64-7

TABDLE I
TEL ORAL idyq OF ‘FN- 145' FOR M3

Sample Fod Undtluted

Teigh* Dose
Asimel No. - Sex ge.. L A

le Feamle <13 5,010
<= Yemu.e <%0 .+010
Nale 245 . o010
.Male - 4C ;.010
Temale 25 ) B

Famale 2%
Male X0
Male 260
Female ]
Femile 233
Male 240
Male 280
Feanle 229
Foamle 219
Nale 240
Nale Y™
Femnle <20
Female 235
Male 240
Hale 245

DlacCuasIon -

The Orel LDyq for male nd female rets s ;laced at 6680 gi.ligrass per <iligrem
with loser and upper limite of 5375 to 385 mlligrams ;er «i.ogrus.

The cespound wmas slassed os practically mco-toxic by orel imgestios ia ssie and
female rets.

Survivel tine ws one %o four iays.

fonie wyuptens included grudnally iscreasisg veskaess, iisrrhes, tresors, and
eoma of up to teemty-four Bours Suretion.

At sutopay there sus reasl, liver, aod SuLBCARTy Ryperemia by sacroscozic exasminstioa.

GBRNDO2913
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Younger Laboruteries Cortifioate of Analysis - Fage 5 (3/1:/64, - V-64=7

raspti < 12
THE MINIMOW LoTHAL ..AL Ro: P 'Fie 14~' FOR BABBITS

Sample Feod Uadi.uted
seight Change

Seigat Jo8e C Jaye iater
Anisal We. - Sex R TR ng. /532 U+ 2 SO | | 1 I

,

1« Male ! ol e Lad Surmived
2 - Pemale LG S0 survived
5= Male 1540 cacea vied == % Days
4 » Fomaie 2920 ELTERS Jied -- 2 Days
S - Nale ! £ 480 - Jted -- 2 Days
b+ Female 6510 cemaa Jied -- 1 Day

DIACTSS1.N -

The Nipisus Letaal .rei Dose for sale and femmle rabbits was fousd to de greater
taas 1000 mi..igress yor xilegrem sud less thas (580 milligrams per kilogras.
The compound emas :ia.sed 88 mlaly *oxic by rei ingesti.a is smle and feamle
rebbits. =

Survival timse ems :ne to taree days..

Toxic symptoss iacluded tremors after sev-rui Dours, se.ivati.a, m-crouu‘ veaxness,
asd collapee. )

At astepsy there eas JUlBO0SAry hyreremia. JOtherv:ise oc siscers! h.anges
coasequende sere noted macroscopically.

GBRNOO2714
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S04 Rensants Qxemical ‘-q ‘

ote louis, Mlescuri
Teunger labderetoriecs Sortifioste of Asalyeis - Page 6 (2/13/64) - 1-64-7

TABLSE 11

TAR NINDEW LEPHAL Q5o OF 'FE=145'
BY SKIN ABSCIPTION IN RABRITS

Sample Applied Jadiluted

feigat “hauge
Peight d00e 9 dmys Later
Asimal %o. - 3ex Ry TN L YA SO 7 TS U . ) I
1 = Temale 2.8 6351 * el Survived
2 - Male Sel lan e Survived
§ = Female 2.6 1590 - Je2 survived
4 - Kale 5.0 2510 = Ced Survived
S5 o Female 2.6 193¢ ceana Jied == 2 Dayse
6 - Male tel 0310 ceen= sied == 2 Days
DISCUSSI N -

The Micisus Lethal Jome by Skia Adsor;tiom in ssle ard female rabdits was fouad to
e greater thas 2510 miliigrems ;er kilogras and less thes 35830 milligruas per
kilegres. : -

The cenpound wes claseed as sligatly toxiec By skin sbsorptios is male snd fesale
radbi te. N

Survival tise was twe days for asimale s5 aad #6.

Toxic sysptoal inciuded tremors, 1088 .f z.petite, iyspnea, aad increasing veakness.

At sutopsy tnere sas liver iiseclorstica wnd renai coageitica by sacrosscpie
emaxisation.

- GBRNDO2715
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louis, Rissouri
Younger laberutorice Certificats of Amalysis ~ Page 7 (2104, - Y-b4=?

SKIN IRARITATILN IN RAESITS APTER ArblLIZATILN .F 'Pu- 2495

Sample Applied Umdi
dgism] Yesber 1
1
H
Aversge
JLSCUSSION «

e cespound was classed as & suderate akin irritant vhes applied und:iluted to

iatast rebbit sxin.

The sverags mAxisus score s $C out of & possible 9 in teenty-four hours.

After ose hour there saa slight te sell-defiazed redsess for an average score >f
lefe Iaflammmtion .ncreased in teeaty-four dours to alight edems and wei.-

luted

Sour

cnsew

2
:

4

1.6

TABLE IV

Buaerizal Braluatioa At The uad Of

s4 3cure 44 Mours ]¢ ours 14C dours 189 _dours

4 3 2 1
2 -
4 2 1

1.0 1.3 é.Q Oeb

defined to soljerate erytdems.

After ramoval of the applicaties, irritation diminished to & trace of redness ia
five days.

0.0

6BRNOO2?16
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Toi: Moasasto Chemical ‘ptv ‘ )

Ste louis, Mesouri
Youager Laborstories Gertificate 3f inalysis - Puge 3 (2/°13/64) - Y-64-7

Taazazls V¥

EYE laRITATION IN BARBIYTS AFT:=dl A-rLIlallon OF 'FH-145"

sam;le (Col Milli.iter, A;piled Uadiiuted

i Fumerical Ivaluati.a At The Dnd Of

Agimm:@ Nusper 1 YSour _4 doure 3 dsury  J¢ Bours 140 dours 109 _Yours
13 22 15 3 4 . J
2 27 21 id4 4
s 2é 18 10 7 2 0
Av=rage LIS 18.0 0.6 5.6 2e® 0.0
JI5CUSLGI.N »

The comjound was c.assel as a mili to soderate sse irrataat.
The aversge saxisus score was 236 sut of a poseible il0 ia ome hour.

Cossidersble discocfort eas shown iamedistely upsa application.

After ome Bowr taera esas soderate lacrimation, slight edesa, mild to 3oderste
redness of the pnipesr . -onjunctivae, 2:1d .rie coageeticn, and siignt cormeal
dullsess £3r an average score of 230, Discnarge cemsed 1a teenty-four hAmre a.i
comgestion reduced, loser.nz the average sc.re to 18.0. Iris aad cornes vere B
goreal i8 ‘ive 1178« A siight degree >f redness was still precest ia tso .astasces. -

GBRNOO2917
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To: Noasaato cuesigal !m
- Ste Louis, Rissouri
Yomager lLaboreteriee Sertificate of Anaiysis - ifage ) (2/15/64) - V=647
TABLE VI

IMALATION P "Fi=145" VAKCRS 3T aa®S

Aver:ge Temperature Inaide Chamber ..c.cceecronscccvncaess ¥ Fo
Aversge Relative rhmidity los.de Chasber +......ccc0cuveee S4 %

Asount Of Sample - To Start seccceccecnn. sess 150.0 ce
Recovered .cococeee sesesse  1d8e5 ce
Vaporised .r Left la
AP, ATAtUS oo oo.n teesan 1e5 ce (1.0%)
Animal_No. - iex . fate . eea_otRoerTations suring cxposure |
L - Male survived 3ome discomfort in tea to fifteen
, 2 - Male survived a“f“ °e
3 - Male Jurvived Mild sass, discharge ...
4 - Maie survived Letharg .-
Occasicoa: saaliow dreathiag ...
No weakaess >f ccasequence.
- DISCUSSIN -

All amimsls servived tae *1xX ASur :xposure as eell as the following tea iay
observation period.

It was c.ocluded that tBe vapors sere s.ightly toxic under conditioas of the
teat.

Inkalation of the vajors caused =cme iiscosfort aui the mnl- were 0ot seakesned
to aay extent. JNo oroanckial rales er other eviience of respirtory aflammstion
wves noted either ismediately following expowure :r iurng tne tem day odoservation

peried.

GBRNOD2718
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