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| © PHE 50AICITY OF THE GLYCOLS AW ..
" §@. Single Doses by Skin Absorption of T ST
scarbitol® Acetate,
Carbide & Carbon Chemicals Corp. _ Industrial Feilowship No._ 2%=3
@ o . ..

Most of the data presented in +his re;y i ere not satisfacto:‘y“

quantitatively, and the report is issued only for the purposes of record.

. @
_ Hethods were discussed in report 14 of this gerias dated June 2;9, 3938,
l ¢ e only eddition is that tin foll was used outside the epplication for ‘the more

voiatile materials to reduce loss by vaporization. Samples were the regular
commercial grades sold by the chemicel company, except in the case of Bﬁtyl
*Carbitol® Acetate, which was prepared for this work by Fellowship 155 in 1938,

- -

m . v ,H..'_.... - -~ '

The resulﬁé are éuawised in' Table 207 and pi-esented i{n more 'aetail in

Tedles 208212, These results in most cases are only approximations and ;grs ______. .

listed most briefly below.
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Sumnery of results with single doses by skin absorption .
Administerc i wndiluted to mixzed guinea pigs on cotton poultices

Dosage in Pigs
—Meterial _ﬁas Dosed _ Mortality .

50 i . 508 |
40 B T ¢ ' 50
20 | 0 . : 50
10 R [ B 30
8 10 30
6 ) 4 ' 0
8Carbitol® Acetate 30 10 - 408

20 4 25
15 8 12
i0 12 33

5 L o 20

50 . 100%
20 60
15° 0

30 100%

20 Y

0 40
5 60
3 25
i 38

20 100%

i5 40

10 60
] 30
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"ot in detaliled tables

Discussion

These d=ta illustrate the experience of the Fellowship with the skin

ebsorption method when applied to materiels of low toxicity. The difficulty is
the uncertain contact of large doses with gulnea pig skin. It is concluded
that this method is wnsatisfactory when the LDgq is above 5 grams/kilo. Since
¢he LDsp's of the five materials covercd in the present report are o311 dove &,

&




352.

they are quantitatively invalid and one ean 8imply say that these five materials

have relatively low toxicily when applied to the skin. Ho further determinctions
will be made of skin abséfptian toxicity unloss preliminary trials show the H)50

%o be less than 5 grams/kilo. ' T T T T S

It is felt that this decision is practical, in that it is inconceivable

that & humen could receive single doses on the skin of 5 gramsdlo which would b
remain in place long enough for wbsorption. It certainly eppears impossible to - ?
O “ - o ;
: pake applications of this magnitude to an experimental enimal. . i
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SULGIARY OF THE TOXICITY ('F THE GLYCOLS AND THEIR DERIVATIVES

64.‘gingle Doses of Glyoxal ani Formaldehyde by Mouth end on the Skin

bice & Carbon Chenmicels Corporstion 2%
Garbice P Industrial Fellowship WNo. 4-3

In gingle doses by mouth the iDgn of purified Glyoxal for rats
is 2 grams/kilo, and fer guinea pigs 0.9 gram/kilo. The corresponéing
figures for Formaldehyde are, respectively, 0.85 gram/kilo ang 0.27 gram/kilo.

Then these materials are left on the guinea pig ekin for four days,
both as solutions conteining 40 per cent of anhydrous aldehyde, the LD o of
Glyoxal is over 5 grams,/kilo, and of Formaldehyde is 0.5 grams/kilo. glynxal
has no loczl action, while the local zction of Formaldehyde consists of \
intense irritation ond nccrosis of the skin.

By mouth, Glyoxzl iz approximately one-half as toxiec in single
doces as is Formaldeaydc. Héwever, since Glyoxal is probably converted
crgely to Oxclic Acid in the body, it is probable that its cumulative

action would be marked.

In a four-day poulticed application to the guinea pig skin,
Glyoxel in 40 per cent solution has no local action, while Formaldehyde
hes intense local action on the skin. The toxicity of Glyoxal so applied
is nol more than one-tenth the toxicity of undiluted Formaldehyde,

. eameh & ¥

Vhere appliceble, Glyoxal is much to be preferred to Formaldehyde.
It possessec less acute toxicity internally, considerably lesc skin penetration
énd merkedly less skin injury, in addition to having a negligible vopor
pressure and injury by inholation of vepors should be absent. The cumilative
action of Glyoxel is believed to be grecter than thet of Formaldehyde, but.
it is probeble that in most epplications this @ifference will not be important.

. / /
Honry F. Smyth, Jr. ///‘V"f %} LT
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8 by Houth end On the Skin

Carbide & Carbon Chewicals Corp, Induetrial Fellowship No. 27~%
Semples

The @lyoxal used was & laboratory preparation shich bad been purified.
It was eeid to contain 50 per cent Glyoxal, with the chief impurity water of
erystallisetion, bnt treces of Pormaldehyde end Formic Acld were present.
This was received 9-18-39 from Dr, McRemes ef the South Cherleston Plant of
the Chemical Company. The Formaldehyde was U, S, P. material containing
40 per cent Formaldehyde by weight. All celeulations and results are in
terns of Anhydrous Glyoxal er Foramaldehyde, respectively.

Besults
Results are summarised in Tedble 231, and pressnted in more detail

in Tables 232-236. 8ir-e the LDgg of Glysmsl by skin sbeorption was bowmd to

be cbove §, 1t we: mot determined with scourscy » «otalled animal

date are mot preseated,

POR4 24 10M 8.3p
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Glyozal 16 &= 50%
ial =810 S T= &7
gmbysouth & 4% in0%
3 i0 K.
1gl =040 2 e 56 0%
gz on akin 1.5 a0 30
1.26 & - 2008
1.2 &= L a0 o
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063 10 m |
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316 6 16 ,
1 ga/kg. 0.30 gn/kg. -
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& by mouth 1.5 \
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L 405,
* By mouth ss & 10 por eent sslution, Glyemel produces irritatios of
the digestive tract in the form of eongestion end imfoction of stomach, intestines,
\7 end peritoneal wall. mmgww,ummum,uumm
peles mmwmammcswwmtmmww.
gMutsamemm.mmmmmm
- . hmmm&mmquMmmmMsm
@

by mouth, imcluding the ccngestion of the paritonsel contenmis,
M!Wamﬂﬂeﬂkm&wa:mﬁmhﬁa,
DI mmummmnmmmmmmm&mnﬁd.
| There wmas intense irritation of the entire digestive tract, mach more ssvere
gith 10 per cent Clyomal solution, and the intestines were opeéque suggesting
protein coagulation. Liver, kidney snd splesn were pals. When applied to guinea g
Pig ukin s @ 40 per cent solution (mailuted U.S.P. Pormaldehyde), Sntense é
local Lrritation, necrosis of severesl laysrs of skin end gelatinous exviste
resulted. This skin epplicaticn Frodused intenre peritonesl congestica,. E

thee

Hseucaion
By mouth Glyoxal is approximetely cas-belf es texic in single cosee 28
o  ic Formlaehyae, 'm,-mamummmmmwam;-
keld in the body, it fs predable thet its cumuletive scticn would be marked,
fmmﬁmmﬁﬁ@kmmmam,w
1n 4% per cent solution has me local astiom, while Formeldelyde
local sctiom on the skim. mtcﬁcibefﬁmsoa@ndismtmm
one-tenth the toxicity of wndSluted Formaldehyd
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Bere spplieshie, Glyomml §s mmch to be meforred {o Fermeldelhyda.
1% peseesses lesss acwls Uuxmiclily fmlermelly, cemciderelly lesz skia pemeixaiion,
and meriediy less skin injery, im afdition %o heving e megligible veper jreswe,
and injury by fsdalsticn of vapors should be sbeezt. The cumilstive actien of
Glyoxal is belioved to be grester thum et of Fu e, But It e prebelle

that in most applicaticms 4his @ifferemcs will mot be isportsmt.
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I  Report No 11-5? : "I\Lf}é 7 oD b
1A MELLON INSTITUTE OF INDUSTPIAL RESLARCH

UNIVERSITY OF PITTSBURGH

PROGRESS REPORT for the month ended March 31, 1948

. Carbide and Carbon Chemicals Corporation Industriel Fellowship No. 274-11
Subjects under ) Work im Progress Single Oral Dose to Rabbits 3
which report is ) Special Reperts Single Skin Absdrp lom
to be indexed ) Primary Irritetion Single Oral Dose to Rats g
i

Miscellaneoass Toxicity Data
Single Oral Doze to Rats
Trips

Tiork in Progress
The following projects have been started and are being pushed as rapldly =as

circunsvances permi%. Those marked with an asterisk (#) are finished except for
Completion of tissue study.
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C.P.I, HNo. Grade Score

7

7

8
12
17
20 + (necrosis)
16

U Cwo w

A sample of ethyl’ #hich had been stored in Grums &% Cherleston since the
Fall of 1946 vss tested. It fell in Grade B with & score of 8 and was Judged suitable
for sale,

Miscellaneous Toxicity Data

The following results on meterials in our standby list will not appear in special
reports. Our rat specificaticns are somewhat relaxed for standby materials and some
of these date, where indicated, were obtained on 90 tc 120 gram female rats.

Single Oral Dose tc Rats, LDen in en. /kp.

=3 Acetaldehyde 1.93 (1.64 to 2.24)

# This compound vas verbally reported to us as responsible for the
toxicity ef as an intermediate in its metabolism.
Wie find its toxicity identical with that of . and
hence doubt the revort.

Single Orel dose to rubbits,LDey in gm./kg,

8.80 (8.42 to 9.19)
Single Skin Abscrpiion by rebbite, LDSQ in ml./kg.
0.38 {0.27 to 0.52)

e pe—
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Rarge Finding Tests on 2-Etbylhexsldehyde

TS CF FIUlle B fintvemew

Carbide & Carbon Chem. Div, of U.C.C. Industrial Fellowship 274-14

.-Sunmn;;'

2-Ethylhexaldehyde is a moderately toxic compound for
rats in single oral deses.. The R.F. LD50 for males is 3.73 (2.43 to
5.7.) gm./kg. and the advanced LD50 for females 4.08 (3.67 to 4.54)
ga./kg. when fed as 20% dispersions... Oral toxicity is comparable .
to 2-ethylbutyraldehyde.and about 1/2 that. of acetaldehyde.

By ekia n»enetration the R.F. LD50 for rabblts subjected
to 2/ hour contact with the wmdiluted product wnder ®*Vinylite®
. Sh"ting’ 13 5504 (3.ﬂ'§0 bo 7-46) ﬂo/kgn s

Inhalation of saturated wapor at room temperature for
1 hour caused the immediate death of 2 of 6 female ratz by virtue of
lung demege. The ramainder survived and gained weight during the
observation periocd. Further work indicates that the vapors of .this
compound constitute a moderate hazard upon inhaletion. ¢

Erythema compareable to that caﬁsed by xylene is produced
on the skin of the rabbit belly in the vesicant test. SN

Rabbit eyes vary widely in their response to undiluted
2-ethylhexaldehyde. Some will have severe damage and others. will be
normal 24 hours after the application. On.the basis of the rabbit
- work the compound fallz in Grade 2 of the 10 Grade rating system.or
comparable in damage created to "Carbitel®. On. the basie of painfulness
and effect on ¢he conjunctive the sldehyde is many times worse than .»
®Carbitel®, .

ongy

R e
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- Sample

The 2-ethyllisxaldehyde used. ir. these studlise was vecelved
from South Charleston on 11-20-50 under "Passed® #71291. Dr. Hais .
requested complete Pange Finding Tests. -

Single Oval Doses i

The R.F. LD50 for male albino rats feﬁ a.20%
dispersicn in 1% "Tergitol® 7 is 3.73 (2.43 to 5.74) gm./kg. and the
Advanced LD50 for females of the same weight range is 4.08 (3.67 to 4.54)

. !ﬁ.fkgwh ‘ T

Thompson's method of éwiiaciing. the medisn-effective
dose (LD50) was applied to the l4-day mortality date. Shsrnan straing
non-fasted rats, 5 to 6 weeks of age weighing 90 to 120 grams were f£ed
the compound in single doses by stomach tube. This stock was rearéd
in our own colony.on Rockland rat.diet (complete).

Symptoms which included. sluggishness, roughening of. the
coat, prostration.and narcosis.followed the adninistration of dosage
. levels within end above the range guoted for the LP50's. -

Autopsy findinge on rats that had succumbed as the result
of an oral dose included lung congestion or. hemorrhage,.congestion of
the liver and kidneys, ar .ongestion end opaqueness of the gastrolntestinel
tract. The latter damege was caused by the direct burning action of (he .
eldehyde. : %

This compound is comparable.in acute.oral texicity to
butyraldehyde LD50. 5.9. gm./kg. and to 2-ethylbutyraldehyde LD50 3.98 gm./kg.
. but 4t is about 1/2 as toxic as acetaldehyde LD50 1.93 gm./kg. -

Skin Penetratl o

. The R. F. LD50 by this route for rabbits is 5.04 (3.40 to 7.46)
al./kg. for.the wdiluted compound. :

Y

Mele albino New Zealand strain rabbits, 3 to 5 months of age
averaging 2.5 kg. in weight were immobllized during a 24 hour contact °
period with the chemical.. Thereafter.the "Vinylite" sheeting, used fo
retain the fluid in contact with the clipped.skin of. the trunk, was removed
and the rabbits were caged.during the remainder.of the 14 day. observation
peried. Locally purchused rabbits maintained by us on Rocklend rabbit.ration
were used, o

m .. The aldeiy e caused erythema aid later desquamation.of the ekin.
Autopey of those that died vrevealed congested lungs, pale or mottled livers.
‘end-kidneys end congested intestines. . .
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R £

balation

Saturated. vapor.was.produced at room. temperature by passing

. air at 2.5 liters/min..through a fritied glaes.disc immersed. in.50 ml. .

of the chemicael .in a.gas. washing .bottle... Two of .8ix young mature female

rats died during & 1 bour. exposure. but.ihe .reaaining 4 survived R

end gained weight during. the .subsequent.l4.day.observation peried.. .The ',
temperature in.the.gas. washing hotile .rose.t0.50°.C. during. the aeration i
of the aldehyde because of polymerization...It is.quite.probable #bat !
a fog was produced in addition .to.saturated wapor and that. the figure

for saturation.at.20° C. {2360 ppm.) was exceeded:by a considerable’

emowmt.. The hazard. created. by. saturatsd. vapor of .thie compownd is

definite. o

. Bagsed upnn empiricsl.caiculation a metered concentration
ef 8000 ppm. wes established and rats v re expesed. for 4 hours.. -A11 of
.6 goung female rats succumbed in. this esposure. with.extreme lung damage,
congestion @@ bemarrhage.. The vapor condensed on the wails.of the -

. echambers and. it is. cotuﬁf“%&&ﬂ‘\'%s‘mﬁ&&m&.m exceeded. .However,.the

figure for saturation-at voom. temperature. (25¢ Gy DR ted. 48 undoubtedly less
than 8000 Pp&. UK eeigqy cqogy - o

However, if we grant that 4000 ppm. ie sttainable, then we
have feir agrsement with the results of & 4 heur exposure to..this reported
concentration end eur saturated vapor expoaure.data,.. Only 1 of 6 rats
guccumbed as & reswit of & 4 hour exposure to a metered 4000 ppm. while 2
of 6 died in 1.hour in a.concentration which exceeded saturation by virktue
of. the presence of & feg.

2-Bthylhexaldehyde would. therefore be characterized as a
compound of moderate hazard by the respiratory route.when inhaled fow
periods of 4 hours or 88 al concenirations approaching saturation.at
20° C, (2360 ppm.). . ‘ o

Skin .Irritation
L{

The epplicaticn.of 0.0l ml..amounts.of the undiluted
compoyund in the rabbis belly vesicant. test resulted in moderate-of
marked erythema being produced on 5. different rabblts 24 hours after *
the application.. .This placed 2-ethylhexaldehyde in-Grade 5 of the 10
Grede rating system along with xylene, mono and diethanolamine, -3

-

Eve Burng . ‘

There is wide wvariation in the .response. of individual.rabbit
eyes to the inatillation .of wndiluted 2-ethylhexaldehyde.. The first 5. vabbit
eyes that were dosed with 0.5 ml..amounts. showed.slight ov no 4njury. :Thie
seenmed wnlikely in view of our vesulis with butyraldehyde which falls-ip.
Grade 8 of our 10 Grade vating system.  Five more eyes were dosed with D.5 ml.
amounts and all were severely burned.or they showed internal congestion along
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reatlen.an  swelling.of the eye'lds. Faced.=mith these conf..ctiu

with pus fe
resulis the third trial was attempted. by the writer himself. .

®he results.of third trial.proved.thai some rabl .i8 are
1adly buraed snd.othere ar preciically normal 24 hours alter the
{ntreduction of 0.5 Bl. of the u.dilube? compowmd. .On this asie the
compound falle in.Grade 2 .of the 10 Grade.rating system. .

It is beyend our.ability %o predict exacily.the responseé
of vhe human eye but it ig.certain. from. obse~vation .of anjmale that
2-ethylhexaldehyde. ¥'11 be most painful.when introduced intc the eye,

that the 1ids will = swollen, pus.will most likely be formed. Whetbsr

or not iuiernal ecrugestion and gev.re corneal damage will regult 2 do BOV

ne¥

3

che ies P. Carpenter

Typed January 22, 125} -.Bve




. Fable. Lb-dd
2-ETHYLHEXALDEHIDE
. 8ingle Doses to  Male Albing Rats by Bouth \

Fed by Stonach Tube a-_a Dispersion in 1% T 7. 1 el. = 0.20 gm.

Felight Dosage; l‘
Change Grams Uose Dose in Dayr
Date Grane in 14 pst in al, of 7]
Dosed wt. Days Kilo _Grame Dispersion Death
11-22-01 94 o 7.95 0. 747 3.7 1
L g2 - 7.75 G.731 3.7 1
L 1.3 - 1.35 0.93¢ 3.7 1l
® ot - 7.95 0779 3.9 i
o 106 - 795 0.843 4o2 1
11-21-50 119 - 3.98 C.4Th 2.4 z
@ 96 3.98 0.582 1.9 A
160 3.98 0.373 2.0 1
a 106 - 3.9¢ 0,.22 2.1 1
" m - 3098 00“054 é*} 3 1
My, I1-71-50 p AN 200 0.200 3.00 s
10443 j e - 2,00 0.2'2 1.10 A
10476 " 92 + 56 2.00 0.184 0.92 -
FTAA % 104 + 52 2,00 0.208 1.00 -
LA T 8 100 v 37 2.00 0.200 1.00 »
sk 12-42-50 114 1.00 1V 0.57 3
%2 11-29-50 204 o+ 4 1.00 0.704 0.52 -
10864, @ 102 + 7 1.00 [ W) § 0.50 Ve
10664 ° 105 + 37 3.00 0.105 0.52 -
® 114 + 35 1,00 0.114 0.57 -

For caleul: .on.of. the B.P..LD5SO oy the method of Thowpson,
100% ¢ = ival -t 0.5 gn./kg. was assuned for 5 rate.




Pable. 1445

. ldﬂinigtkred mdiluted wmder “¥inylite® dam for gé

Weight Dosage;
Date Change Bl.
ﬁabbit Date Ap- Gm, in 14 per
Clipped piied Wi Days Eil
7692 ll~2A-50 11-24-50 . 2370 - 10.0
7693 " ® 2528 - 10.0
VYA 12-4-50 12-4-50 2532 - 16.0
767 # 8 247 - 10.0
7684 11-21-50 13- 50 2402 - 5.0
T0hL 12-4-50 12-4=50 2940 : £.n
7095 & ® ana + 56 540
1408 12-5-50  17-5-50 2864 - 232 £.0
7420 11-30-50 1i-30-50 - «600 + 128 2 52
7621 " 8 2554 - 28 2.52
TR ® 2884 - 132 2.52
702 e ® 2662 - 3R 2.52

P W e

For calcilation of ¢he R.
rabt 18 .were. &ssur

Thompson & .
1.26 8l./V T

dosage level of

-
'

F. LD50 by the method. of
ed to survive at &
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?ropionaldehyde 4 a compound of moderate acute oral toxicity for
rats with & 8.Fe LDEQ of 1.41 (0.96 to 2,08) egm./kg. 1t is elightly lcas toxie
shan formaldehyde by this route.

The &.F. LDsp for rabbite by skin penetration 16 5,0 (3.4 to 7.5)
ml./kg. for the undiluted compound and by this route it is only 1/% as toxic
a formaldehyde in 40% solution.

Substantially saturated vapor at v-om temperature 1s dangerous for
the reason that approximately 300,000 ppm. DAY be achieved - which concentration
is rapidly lethal if inhaled.

Rais tolerated & ecnseniration of 4000 ppi. for & nours without 111
effect, indicating that ihe actuel toxieity of the vapors is not great.

Propional&ehyde evaporates 8O papidly from jntact skin that it causes
glight irritation jn uncovered applications to vabbits. It falls jn Grade 5 of
the 10-grade eye pburn rating syster together with acetone and triethenolanming.

Semple

75 aid in the corrveclt labelling of propionaldehyde. Dr. Nale requested
toxicity date on the compound. On 12-11-50 & 16-0%. quentity was procured from
South Charleston sdentified by pumber D=1684-1320

Single Orul Doseg

The R.F. LDz for melie albino rate fed a 20% dispersion in 1.0%
oTergitol® 7 is 1.41 ?8»96 to 2.08) em./kge

Thompson's method of calculating the medirn-effective dose (LDsg)
wes applied to the l4-day mortality date. Sherman strain, non-fasted razs, 5 to
4 wesks of age and weighing 90 to 120 grams wers fed the compound bY stomach tubee
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These Tats wers reared in our owa ool and maintain.d exclusively on Avcpdy
¥illing Uo. Rockland rat aiet (complete). Symptome of distress were more mani-
fost as the dosage Jevel. increased. Roughening of the coat and prostration

wre noted at 2 and 4 gn./kg. while convulsions and death within 2 minutes after

dosing followed an 8 gr./kg. dosage.

iutopsy of vietluds reveeled a cooked eppearance of the gastrointestinal
¢ract, congestion of the peritonesl well z»d e Sistinct odor of cnions emanated

from the carcasses.

Oval LDsq's for compariscn are as follows: butyraldehyde 5.9 gm./kgep
ethyl butyraldehyde 3.98, sthylhexaldehyde 4.1 and formaldehyde 0,795 gn./kge

» Skin Fepetration

By skin penetration of the wndiluted compound the R.F. LDsg is 5.0
(3.4 to 7.5) ml./kg. '

Propionaldehyde was retained for 24 hours under impervious ®"Vinylite®
gheeting which encircied the clipped trumk of male albino Hew Zesland vabblts
averaging 2.5 kg. in weight. Mortallty date were based upon 8 total observe-
tion period of 14 dsye. The rabbils need in these tesis wera purchased from &
dealer and were maintained on Rockland rabbit ration throughout the ecourse

of this test.

Autopsy of those guccumbing as & vesult of the toxicity of peoplonalde=
hyde vevealed erythema, desquamation, and some tanning action on the skin, pale
and mobtled livers and kidneys and lung congesiion.

Propionaldehyde does not penetrate skir to anywhsre Lear the extent o 4CF
formaldehyde. The latter has a R.F. LD50 of 0.13 gm./xg. by this route.

Inbalation

Sybstantially saturatsed wvapor generated at room t emperature by passing
air at 2.5 l./min., through e fritted glass disc sumersed in 50 ml. of the compound
in a gas washing bottle killed 6 of 6 vats in 10 minutes, 2 of 6 in a S-minute
exposure and O of 5 in a 2-winute exposure. Saturated vapor at room tenperature
is & serious hazard and such exposures must be avoided. ‘he compound causes
extreme lung irritation as evidenced by the finding o edema, congestion and
hemorrhbage in vats succumbing to this type of exposure. .

A concentration of 16,000 ppm. killed 6 of 6 mature male rats in
2-1/4 hours, 8000 ppm. killed 5 of 6 in 4 hours and 4000 was not lethal in 4
hours. -Autopsy findings were similar to those described above.

It is obvious from the above that the extremely high vapor pressure
(225 m. at 209 C.) of ihis compound 18 vesponsible for ite being a serious
hezapd, for saturation at voom teuperature would Lo on the ordev of 300,000 ppm.
Tts actuel toxicity would be tormed moderate on the basis of the rat resuite at
khown concentirvations.

e e, T
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Irritation

Only 1 of 5 rabbits reacted as & result of the application of 0.0l ml.
amounts of undiluted propionaldehyde to the intact skin of the clipped belly.
shis places the compound in Grade 2 for this one response On aun axirenely Te-
active rabbit was pmarked erythsnma., Thise Jegree of ieritation is comparadble to
that produced by methyl ethyl ketons.

fabbit eyes were seversly injured by 0.02 ml. amounts of the undiluted
chemical and 0,005 ml. doses cause moderate damage. These resulis place propion-
gidebyde in Grade 5 of the 10-grade eye burn rating system or comparable in
effect to acetone and triethanolamine.

AN

RTAL FALLOW

SERIOR IWDUST

Charles P. Carpenter

Typed:s February 17, 1951 - mek




Single Doges 10 Male Albino 8ats by Houth

Fed by Stomach Tube ae & Dispersion in 1%

"Tit‘f“}l“ ?. 1gle ® Gem e

1950
fat Date
Rumber Dos ed
11802 12-19
11799 @
12086 ®
12085 ®
12082 ®
12088 12-19
12109 8
12106 "
11522 q
11527 8
31827 1212
11842 "
11791 ®
11789 a
11771 ®
11907 12-19
11350 ®
11781 u
11405 b

®
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Table 14-81

Single Doses to Male Albimo Rabbits by Skin Yenetration
Administered Undiluted under eyinylite® Dem for 24 Hours

1951 Welght Dosege}
1951 Date Change M. Dose Daye
Rabbit Date Ap~- Grems in 14 g@r in o
Numb et e Ll DDed M i, M &Q M Death
2-—8 268& o lQeO 26@% l
n 3060 - 10.0 30.6 1
" 3182 - 10.0 31.8 1
1—17 mg b 50@ 20»5 Ff?
¥ 3640 - 5.0 18.2 )Y
® 2600 - 212 50 13.0 -
® 2943 + 263 5.0 1467 -
12-18 2718 + 162 252 6.8 -
a 2654 + 252 R.52 6.7 -
1-17 2966 + 112 2652 Ted -
® 2706 + 56 2.52 6.8 -

For ecaleulation of the R.F. LDgj by Thompsonts method, a mortalily
of 4 of 4 rabbits was assumed for & dosage level of 10 ml./kg. and >
r G/4 at 1.26 ml./kge
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: Summary

Isobutymldehyde is & mcderstely toxic compound wita an oral LDsg for
rats of 3.7 (2.7 to 5.2) gm./kg. This ie alightly more toxie than n-butyraldehyde
vhich has ea LDgy under similar test conditions of 5.9 em./kg.

By ekin penetration for rabbits the estimuted LDgg “= 7.1 ml./kg. for
isobuiyraldehyde while that for m-butyraldechyde is 3.6 ml./kg.

Substentially saturated vepor generaied at room tempesatu.- 1s leth I %o
ruts im 30 minutes and not im 15 mibutes. & concentration of 16,000 p. - is
iikewise Jothal 1~ 4 houre while 8,000 ppm. is .ot. Vapor toxicity is eim...r .o
that of nm-btutyraldebyds, Althcough the vapors ers mot particularly toxic the high
vapor pressure will sllow relatively enormoue end lsthal concentraticns to be formed
&t reom temperature. '

Repid evapordtion = from the skin surface prevented any irritatica to the
clipped skis of the rabbit lelly when applied in 0.01 ml. am unts.

Fabbit eyes were injured with iéobu%yraldehyde to about the same degree
as with acei me. :

Sampis

S Twr &-runce saumles of issbutyraliehyde were resceired 4(~3-52 fiom
+ Charlest m for toxiecity evaluation. TLe Works Leb Passed # was 5 61640.

Single Oral Losus

@ The LL.g for femsle rais feu & 208 dispersion in 1% agqueous "Turgitcli® 7
18 3.7 (2.7 to 537} em./kg.

<
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Cerworth Wistar, non-tasted ra4s, 3 o & wecks of age and 20-120 grams
in welghi were dosed at levels differing by a factor of 2.0 in & geometric series.
fhe rats were reared in our own colcay and maintelred from time of weaalng on
Reckland rat diet (complete). "ompscn's method ef calculating the median-effective
dose (L7507 was applied to the .i~iny mortelity data.

This dispersion caused seovere gastroimtestinel tract mecroesis. Ti: live.,
gpleen and kildney alro were necrosecu where they sontacted the & mach wal . Lungs
vere markedly conge’ 24 or hemorrhagic.

T=obutyraldehyde is slightly more toxic in simgle oral dose for rats
then is n-butyraldehyde which has an LD5sp for fema®e rats, dosed similarly, of 5.9

gm./"kf"a
Skin Penetration

The most probable LLsy for rebbits is 7.1 ml./kg. besed upon the death
of 4 rabbits cosed at 10 ml./kg. and the survival of 2 losed at 5 ml./kg.

Male albino New Zealand strain rabbits, 3 to § moaths of age and aver-
aging 2.5 kg. in weight were immobilized during the 24{-hour skin contact period.
Thereafter, the %Vinylite® sheeting use® to rotain the dose ip comatet with the
clipped skin of the trunk we-~ remwoved aud the snimals were caped for the remainder
of the l4-day dbservation pericd. The rabbils were procwred locally and maintained
on Rockisnd rabbit ration. Thompsonts method of caleulating the LD o ves used
sssuming that 20 ml./kg. wcild be lethal and that 5 and 2.52 wl./k%. wuld allow
survivel of 4 rabbltes on each level.

Erythema, edema and necrosis were produced om the skin, and the lungs of
vietims were wongested or hemorrhagic. N-butyraldehyde has «u LDsg of 3.6 ml./kg.
in this test. ‘

Inhalation

Subgtantially satu~nted vapor, generated ai room temperature by passing
elr 8t 2.5 liters/minute through a fritted zlass disc imsersed in 50 ml. o° the
compound ceused the death of 4 of 6 rats sxposed for 30 mirutes and O of 6 sxposed
15 minutes, H-butyraldehyde killed 1 of 6 inm 10 win. and 6 of 6 in 20 uiaubes.

iypor inhajation for 4-hour periode, & e.mcentration of 16,00U prm. killed
6 of 6 rate ani 8000 ppm. 1 of 6. Previous results with the n-butyssldehyde were
identical.

Irritation
The eppiication of 0.0l ml. emounte of und.luted isobuiyraldehyde to

the clipped skin of the railbit belly produced no reection= probably because it
repidly evaporates.
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A 0.02 ml. amount of the undiluted chemiocal caused savere demage to the
cocnea of the rabbit eyes while 0,005 ml. smounts ceused moderate injury. These
__mlts place it in Grade 5 of the 10 grads rating eystem im oompany with acetone.

tharles P, Carpenter
fyped: July 1, 1952 - mek




Table 1.-467
aldehyie
Singie Doses to Female Albino Kats by Mouth
Fed by Stomach Tube as & Dispersion im 1% "Tg" 7, 1 ml. = 0.20 gm.

- Wright  Dcsage; Dose in

1952 Change Grane Dose nl. of Days
Rt Date Grans in 14 per in Disper- to
Bunber Dosed ¥t __Days Rilo Crams gion Death
33221 4~10 102 = 795 0.811 bl 0
332‘8 " 95 - 7.95 0.755 303 O
33%2 8 103 - 7095 00819 ‘01 0
33251 L 101 - 795 0.803 440 0
3%75 ® 100 Lo Fi.?s 90795 4.0 0
3279 4=10 97 - 3.98 0.386 1.9 0
32m ® 99 hd 3!93 0039L 2&0 0
32741 ® 95 - 3.98 0.374 1.9 ?
2723 » 106+ 24 3.98 0.422 2.1 -
32729 ® 99 & 35 3!98 OOEQé 2.0 a2
33169 4‘10 110 had 8 2 e O 0 [} 220 1 @ l =
33&5 L 107 + 17 200 OQZM 101 o=
33206 ® 95 + 33 2.0 0.1%0 0.95 -
33%7 @ 98 ¢ 28 200 btl% Qe% =
33192 " 100 * i2 .0 0.200 1.00 -

LDsg = 3.73 (2.69 to 5.21) gm./ks.

For calculation of the LDgg by Thompson' s . ethod 100§ survival wae
ggseumed Por ¢ rate a' 1.0"gm./kg.
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Summs ry

This compound is moderately toxic in single oral doses. The LDgg for
rats fed a 10% dilution in corn oil 15 2.5 (2.2 to 2.7) gm./kg. For comparison
trinethyl tetrahydrobenzaldehyde has an LDsg of 4.1 gm./kg.

The skin penetration LDsgp is believed to be aumericelly lower than it
shopld be. The same mortality was encountered im rabbits at 0.63 ml./kg. es at 4
tines this level. The range of the LDjg value indicates the lack of precision.
oy calculation on observed mortality tge iDsp is 1.3 (0.32 to 4.9) md./kg. The

| LD for trimethyl tetrahydrobenzaldehyde i3 over 10 times this value, namely:
ig 15.8ml

.8 ml./kg.

Substantially saturated vapor was lethal to rats in 8 hours but not in
{ hours. Known concentrations gave conflicting results probably because of heay
degradation during vaporization for the preparation of the vepor-ailr muxtures. The
hazard by inhalation is slight end its werning propertles are good.

Tetrahydrobensaldehyde is only slightly irritating to rabbit skinm but it
burns rabbit eyes to the same extent as acetone, which is a member of Grade §.

f
Semple : .
An 8-cunce sample labelled 1.3;&:6-tetra!n7dmbenzaidéhy&e vas raceived
3;3165_3 under identification #245 RD 5. Toxicity studies were requested by
o G. ¥, Helson. ‘

Single Oral Doses

The LD.y for male albino rats fed a 10% dilwtion in corn oil is 2.5
[252 ’iO 2.7) @o @

Cervworth-Wister, mon-fasted rats, & to & weeks of age and 90-120 grams in
velght were dosed at levels differing by a factor of 1.25 iu a gecmetric series.
The rats were reared in our owm colony and maintained from time of weaning on
fockland ratd diet (complete). Thompson's method of caloulating the median-effective
tose (LDgy) was epplied to the li-day mortality date, »




