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Recent and projected industrial applications have markedly increased the usage of the 
hydroxides and iodides of cesium and rubidium. However. the acute toxicologic properties 
of cesium and l.ubidium have been investigated only on a very limited scale. It was deemed 
desirab!e. therefore, to assess the acute tOxicity of these cOIIIpounds. The single dose 
oral LDsd, primary skin irritation index. degree of 'eye irritation, and skin allergic 
sensitization potential procedures were used.,,, 

,i 

The following hydroxides and halides of.cesium and rubidium were studied: cesium hydroxide 
(CsOH). 50% cesium hydroxide (CsOH) and' 50% potassium hydroxide (KOH) mixture, potassium 
hydroxide (KOH), cesium iodide (csr), rubidium hydroxi<fe (RbOH), and rubidium iC':;Iid~ (RbI). 
All. compounds ac:.ept the·KOR.·were ·identi·fied· as ''btgh··pu.rity'';. and· all solutions were pre­
pared on the basis of 100% purity~~ For purposes of cOlllpound administration by the. various 
routes, all test mater~is were dissolved or suspended' in deionized and distilled water. 
The concentra~ions used for the eye and primary skin irritation studi~s were the same 
as those used in indugtry. The concentrations used for the skin sensit:i.zation· studies 
represented levels for obtaining potential allergic reactions without causing skin 
irritation. 
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ACUTE TOXICITY STUDIES OF CESIUM AND RUBIDIUM COMPOUNDS 

I. INTRODUCTION. 

Recent and projected induetrial applications have markedly increased 
the usage of the hydroxides and iodides of cesium and rubidium. However, 
the acute toxicologic properties of cesium and rubidium have been investi­
gated only on a very limited scale. It was deemed desirable, therefore, to 
assess the scute toxicity of these COlllPOUndS. The s:l.r.sle dose oral LD50 , pri­
mary skin irritation index, degree of eye irritation, and skin allergic 
sensitization potential procedures were used. 

The following hydroxides and halides of cesium and rubidium were studied: 
cesium hydroxide (CsOB), 50% cesium hydroxide (CsOR) and 50% potassium hydroxide 
(ROB) mixture, potassium hydroxide (KOB), cesium iodide (Cal), rubidium 
hydroxide (RbOB), and rubidium iodide (RbI). All compounds except the ROB wet;e 
identified as "high purity"; and all solutions were prepared on the basis of 
100% purity. The ROB was labeled "85% pure"; and all ROB solutions were d~l;.8ted 
to 100% purity. For purposes of compound administration by the various l!"C'.!~'s. 
all test materials were dissolved or suspended in deionized and distilleG w£ter. 
The concentrations used for the eye and primary skin irritation studies were the 
same as those used in industry. The concentrations used for the skin sensitiza­
tion studies represented levels for obtaining potential allergic reactions without 
causing skin irritation. 

II. SUMMARY OF DATA AND CONCLU~ION. 

The following is a summary of the results from the studies on the acute 
toxicity of the cesium and rubidium compounds; 

A. E!so Studies - Rats ~Oral) 

Estimated 95% Confidence Estimated 
C!!!!eound !l!?50 ~ Limits for LD-SO SloEe 'b) 

1. .cd 1026 929 to 1133 14.8 

2. calli :I: IaIi 559 510 to 613 18.7 

3. mi. 365 310 to 429 10.7 

4. 2386 2310 to 2467 17.7£!!. 

5 • 586 522 to 655 11.6.!?B! 
6. 4708 4413 to 5026 18.2!!!!. 
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:8. Primary Skin Irritation Stud% -- Rabbits 

CoInIound Intact akin Abraded akin 

1. eam !S%l Non-irrit~ut--8afe Mild cellular toxicant 
for human '~(in contact Safe for abraded skin 
on intact skin provided skin 11 

appropriately protected 
during contact 

i­ 2. CaOH ,5%2 Irritant--avoid all Cellular toxicanta--avoid 
and dir.ect akin contact all direct skin contact 

K6ifl'S%~ on abraded sk.in 

3. KIH !S%l Mild irritant-- safe Cellular toxicantR--avoid 
:ide for human akin contact all direct skin contact 

on intact akin on abraded akin 
~re 

4. CsI ~5%1 Non-irritant--aafe Non-toxic--safe for 
I..teti for human skin contact human akin contact on 
lilt on intact akin abraded akin 
er. 
the S. RbOH ~S%2 Non-irritant--aaf~ Mild cellular toxicants 
za­ for human skin contact Safe for abraded skin 
thout on intact skin provided skin is 

appropriately covered 
during contact 

6. RbI (5%) Non-irritant--safe Non-toxic--safe for 
for human skin contact human skin contact 
on intact skin on abraded sUn 

C. Ele Irritation Studies--Rabbits 

Ocular Reaction 
Group 1 Group 2 

Compound S-Minute !!2oaure 24-Rour ExEosure 

1. CaOH ~5%2 Extremely irritant Extremely irritant and 
and corrosive corrosive 
No animals exposed Negative 
No animals exposed Negative 
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C. 	 Eye Irritation Studies-Rabbit8 (Continued) 

Ocular Reaction 
Group 1 Group 2 

Compound 5-Hlnute Exposure 24-Boar Exposure 

2. CaOH (5%) 	 Egtremely irritant and No animals exposed 
+ KOH (5%) corrosive 

Id 
CsO/{ (1%) Extremely ~ rrUant and Strongly irritant 
+ KOH (1%) corrosive 

roid 
:t caOH (0.5%) No animals exposed Marginal 

+ KOH (0.5%) 

roid '£8011 (O • .!!) No animals exposed Negative 
:t + KOH (0.1%) 

3. 	 KOH (5%) Extremely irritant and No animals exposed 
corrosive 

KOH 	 (1%) Irritant Irritant 

:!. !COIl (0.5%) No animals exposed Marginal 

KOB (0.1%) Negative Negative 

4. cal (5%) 	 Negative Negative 

5. 	 RbOH (5%) Extremely irritant and No animals exposed 
corrosive 

RbOS (1%) Marginal 	 Negative 

6. RbI (5%) 	 Negative Negative 

D. 	 Skin Sensitization Studies--Guinea Pigs 

All .!!!. compounds are non-sensitizers. 

III. sxmCLUSION. 

Tbe data indicate that the hydroxides of cesium and rubidium are more 
toxic than the iodides. CesiUID hydroxide. potassium hydroxide, and rubidium 
hydroxide are stong alkalis and contact ~ith the eyes or skin should be 
avoided. 
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IV. METHODOLOGY• 

A. Ranse Findins Studies--Rats (Oral) 

1. Objective 

This procedure provides for a rapid preliminary screening of 
compounds When no previous toxicologic information is available. 
It permits a rough estimate of the toxic response and establishment 
of dosage levels for more precise LD50 determinations. 

2. Hethods 

The test materials were administered as a sinsle dose, orally 
by stomach tube. to caesarean-derived rats weighing between 175 and 
25Q grams. Eight test aroups of three animals per &roup (24 total) 
were used for each of the six test materials. The animals were 
fasted from food for approximately 16 hours prior to losing. The 
test materials were dissolved in deionized and distilled water. 
Observations for morbidity and mortality were recorded at 1 and 4 
hours followina administration and daily thereafter for the 7-day 
period. Gross necropsy observations were made on all animals which 
died or were sacrificed at the end of the 7-day observation period. 

3. Results See Table I. 

B. ~O Studies 

1. Objective 

This p~ocedure provides an appraisal of the acute toxicity of a 
test material and determines the magnitude of the oral dose Which 
kills fifty percent of the animals. 

2. Methods 

The test materials were administered as a single dose, orally by 
stomach tube, to cesarean-derived rats weigb.ina between 175 and 
250 gr8IDS. The animals were fasted from food for approximately 16 
hours prior to dosing. The test materials were dissolved or suspended 
in deionized and distilled'water. The number of treatment groups and 
number of animals per group used for each test material was based on 
the slope of the dose response curve obtained frOll the results of the 
oral range-finding studies. Observationa for mortality and gross 
toxicologic sigas were recorded at 1 and 4 hours following adminis­
tration and daily thereafter for the 14-day period. Gross necropsies 
were performed on all animals which died or were sacrificed at the 
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e9d of the 14-day observation period. The LD50 and its 95% confi­
dence limits were calculated by the exact rrobit analysis method of 
Finney(l); i.e•• by llUlXilllUlil liklihQod estimation of parameters of an 
integrated logaritiua1c-normal dose-response curve. Whenever the data 
were nonlinear on log-probie graph paper, the moving average of 
Th~on(2) was used. 

3. ReliIulta See Table II. 

C. Pr1mery Skin Irritation Study 

1. Objective 

This procedure is designed to determine the primary skin irritancy 
of the test compounds following a single application and to compare 
the irritancy with that of a negative control material, distilled 
water, producing a rating of 0, and a poSitive control material, 50% 
hydrochloric acid, producing a rating of 2 or higher, under identical 
test conditions. ­

2. Methods 

The sU: experimental compounds and the negative and positive 
controls were silnult,:aeously tested on three groups of sU: albino 
rabbits, each ~JUp receiving two of the sU: compounds plus the nega­
ti'iTe and positive "c:ntrols. For each test and control material, 
there were two test sitea, one abraded and one intact. The backs of 
the ani1na1a were clipped free of hair. The skin on the right side of 
the backs was abraded at each of the test sites, While the skin on the 
lait side remained iutact. The s1tes were abraded by uaing a cross­
hatch design ( , ), deep enougb to penetrate the epidermis without 
bleeding. (AbrdJIions were made using two No. 11 Bard-Parker scalpel 
blades inserted in a cork stopper approximately 2 .. apart.) The 
materials, 0.1 ml of each, were applied at each of the test sites. 
Each site was covered with a gauze patch measuring 20 .. by 20 ... 
Each an1mal was provided with a leather harness for the initial 
24-hour exposure. 

3. Observations 

After 24 hours of exposure, the patches were removed and the skin 
reactions evaluated. A second evaluation was made after 48 hours of 
exposure. The reactions were evaluated on the basis of the designated 
values in the following tables: 

Beaction Intact Skin Abraded Skin 

No irritation 0 (non-irritant) 0 (non-toxic) 
Erythema (reprdlesa 1 (mild irritant) 1 (mild cellular toxicant) 

of desree) 
Erythema and edema 2 (irritant) 2 (cellular toxicant) 

car~ined to teat 
area 
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Beaction Intact Skin Abraded Skin 

Erytheu anc! edema 3 (strong irritant) 3 (strong cellular toxicant) 
exteudiul beyond 
test area 

Escher 4 (corrosive) 4 (corrosive) 

The rating 88sigued to the test _terials is the average resp01l8e 
of the six an~s rated separately for intact and abraded skin. The 
rating syatem is interpreted as follows: 

a. Iutaet skin 

A _terial receiving a rating of less than 1 (0-0.9) is con­
sidered & 1lOIl-irritant anc! is recommended as safe for intact 
human skin contact. 

A rating frOIlI 1-1.9 is c01l8idered a III1ld irritant and _y be 
safe for intact human akin contact; however, it is recommended that 
appropriate akin protective equipment be utilized during contact. 

A rating of 2 or higher indicates that the _terisl iB too 
irritant for human skin contact, and it is recommended that such 
contact be avoided. 

b. Abraded skin 

A_terial receiving a rating of less than 1 (0-0.9) is con­
sidered non-toxic to the cellular components of abraded skin and 
is recommended 88 safe for h~ akin contact. 

A rating of 1-1.9 is C01l8idered a III1ld cellular toxicant and 
say be safe for abraded human skin contact provided the pre­
cauti01l8 stated above are lIIIlintained. 

A rating of 2 or higher indicates that the _tedal is a 
cellular toxicant and is too irritant for abraded hUlllll1l skin 
contact, P.tld it is recOllllBended that such contact be avoided. 

c. Mi.xed reactions 

A IlAterial may be a con-irritant or a III1ld irritant on intact 
akin and a severe irritant on 'abraded skin. The following table 
summarizes these possibilities: 

t) 
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.An:lJIIa1 Skin Bating Interpretation 

Intact skin Abraded skin 

o - 0.9 o - 0.9 Safe for ~uman skin contact 
o - 0.9 1 ­ 1.9 Safe for intact hwaan skin; safe for 

o -0.9 2 - 4 
abraded sidii""Wiien protection is maintained. 
Safe for intact human skin; abraded skin 
contact s~be avoided­

1 - 1.9 1 - 1.9 Safe fo~ both intact and abraded human 
skin when proteCtiOilie m8Intained. 

1 - 1.9 2 - 4 	 Safe for intact human skin when protection 
is maint~abraded skin contact to be 
avoided. 

2 - 4 2 - 4 	 Unsafe and buman skin contact sbould be 
avoided. 

4. Results See Table Ill. 

D. Eye Irritation Studies 

1. Objective 

This study is designed to evaluate tbe potential degree of eye 
irritancy to tbe cornea, iris and conjunctivae of tbe eye as produced 
by the six test materials. 

2. Methods 

Eight albino rabbits weighing between 2.0 and 3.0 kg were used 
for each test substance. Prior to application, tbe eyes were 
examined for corneal d8lll8&e by using one drop of fluorescein sodiWit 
ophthalaic solution instilled directly onto the cornea. After a 
few seconds the excess stain was flusbed out witb distilled water 
and the eyes examined under ultraviolet light. Only animals witbout 
eye defects were used. The test materials were plsced in one eye of 
each animal by gently pulling the lower lid away from the eyeball to 
fora a cup into wh1~h the test substances were instilled. The lids 
were gently held together for one second and the animal released. 
The other eye rema1ne·d untreated and served as a control. Doses of 
0.1 milliliter by volume of the test materials were instilled into 
each test eye. The animals were divided into two groups. Group 1 
animals (5) were exposed to the test material for five minutes and 
Group 2 animals (3) were exposed to tbe test material for 24 hours 
and tben es:atdned before washing. Eyes were washed with a gentle, 
continuous streaa of distilled water until a volume of approximately 
250 milliliters WflS used. The eyes were examiiled at 1, 24, 48. and 
12 hours at 1 days. If any injury persisted. thean1mals were 
re-exaa1ned at 14 and/or 21 days. 
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Gracleawere a88igned for presence 8'l1d/or degree of ulceration or 
gpec1ty of the cornea aud iris for redness (erythema). ch8ll108is aud 
ulceration or necrosis of the conjunctival III1cosa according to the 
_thod of Drabe described in the follaw1ns table: 

"Grades for Oc:ular Reaction 

Bo nlceration or opacity 

Scattered or diffuse areas of opacity, 
detail8 of iris visible 

Easily discernible translucent areas of 
opacity, details of iris obscured 

Racreoua area of opacity, no details of iris 
visible, size of pupil barely discernible 

Complete corneal opacity, iris not 
discernible 

Ulceration, absence of a gross' patch of 
corneal epithei1ua 

Markedly deepened folds. congestion, swelling, 
moderate circUIICorneal injection (8'l1y of these 
or combination of any thereof). iris still 
reacting to light (sluggi8h react10n is 
positive) 

Bo reaction to l1sht. heIIorrhage, gro8s 
destrnction (soy or all of these) 

Conjunctivae 
Badnes8 (refers to palpebral aud bulbar 

conjunctivae acluding cornea 8'l1d iris) 

Vessels normal 

Some ves8els definitely injected 

D:l.ffuae, criason red, individual ves8els not 
easily discernible 

D:l.ffuse beet}' red 

0 


1(*) 


2(*) (**) 


3(*) (**) 


4(*) (**) 


4(**) 


0 

1(*) 

2(*) 

o 

1 

2(*) 

3(*) 
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No avellJ.ng 0 

Any avellJ.ng above normal (includes 
Dictitat:i.q .-brane) 1 

Obvi.ous ave1l.:J.q with partial eversion of lids 2(*) 

SwellJ.ng wi~ lids about half closed 3 (*) 

SwellJ.ng with lids more than half closed 4(*) 

Ulceration or necrosis of palpebral and bulbar 
conjunctivae or Dictitating merabrane 4(**) 

(*) Grades cOll8idered positive for irritation 

(**) Grades COIlSidered positive for corrosiveness. (In addition. 
arade 1 opacity evideut for any six or more days will be COIlSidered 
as corrosive.) 

'1'he _thud used for assesaaent of eye initancy was based on that 
described in the Federal Register. Vol. 37. No. 83. April 28, 1972, 
p. 8534. 

Classification 

CloIIDouDd Conceutration Groul'! No. Rat~ or Classification 

CaOli 

1­
CaOIl + 
KOIl 

.! 

KOIl 
}. 

BbUI 
~ 

-Ibl 

1 
eal 
.! 

51 

51 
11 

0.51 
0.11 

51 
11 

0.51 
0.11 

51 
11 

51 

51 

1 
2 

(1) 
1 
2 

(3) 
(3) 

1 
2 

(1) 
(2) 

(1) 
1 
2 

1 
2 

1 
2 

Extr-.ely initant and conosive 
Extremely initant and corrosive 

Extr-.ely initant and Conosive 
Extremely irritant and corrosive 
Stronaly irritant 
Marginal 
Negative 

Extremely irritant and conosive 
Irritant 
Irritant 
Marginal 
Negative 

Extr-.el7 irritant and conosive 
KargiDal 
"'atiye 

....tive 
"'atiye 

Negative 
....tiv• 
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3. Besults See Table V. 

E. S1d.u Seusitization Studies 

1. Objective 

The purpose of this study is to evaluate the potential of the 
Lest s.J.bstances to produce skin seusitization. 

2. Methods 

Fifteen young adult male albino guinea pigs weighing between 300 
and 400 gra'IIIB were uaed for each of the six compounds tested. Five 
animals served as a :ontrol group and 10 animals were assigned to the 
test group. The backs of the animals were clipped free of hair and 
the clipping repeated at various intervals during the study. The test 
materials, 0.1 ml, were injected intradermally to separate skin sites 
of t.be anhoa1s three times weekly for a total of nine treatments. The 
five control animals were treated in a manner identical to the test 
group but using the solvent, distilled water, as a control material. 
iWenty-four hours following each injection the reaction was measured 
for size. The animals in both the test and control groups were rested 
for a two-week period following the ninth injection. At the end of 
the two-week rest period a challenge dose of 0.1 ml was administered 
to both the test and control animals in the same manner as before. 
Test sites were examined and reactions recorded at 24, 48, and 72 hours. 

If the response to the challenge injection is greater in terms 
of inteusity or local infl_tory response than to the seusitizing 
doses, or the number of animals responding is substantially greater, 
then the material is considered to be a skin sensitizer. On the basis 
of these guinea pig studies, the results listed in Table VI indicate 
that all of the six compounds are non-sensitizers. 
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Table I. Range Finding Studies 
Levels 

Compounds '!a/kg! ~ Princi2al Behavioral Effects NecroEsl Observation 

1. .f!9!! 129 0/3 None None 
215 0/3 None None 
359 0/3 None None 
599 0/3 Weakness & listlessness Erythema of pyloric 

from 1 hr. post-dose until region of stomach; ad-
sacrifice hesions of abdominal 

region organa (stomach, 
spleen, pancreas, liver, 
small intestine) 

1000 2/3 Weakness, listlessness, & Stomach and intestinal 
gasping from 1 hr. post­ hemorrhageradhesions 
dose until desth or sacri­ of abdominal region 
fice organs (stomach, spleen, 

pancreas, liver, small 
intestine) 

1670 3/3 Ditto Ditto 
2788 3/3 Ditto Ditto 
4656 3/3 Ditto Ditto 

Estimated LD50: 1000 mg/kg 

2. CsOH 148 0/3 None None 
(50%) 237 0/3 None None 
T 395 1/3 Weakness &listlessness Erythema of pyloric 
KOH from 1 hr. post-dose until . region of stomach; ad­

(5OZ) death or sacrifice hesions of abdominal 
region organs (stomach, 
spleen, pancreas, liver 
and small intestine) 

659 0/3 Ditto Ditto 
1100 3/3 Ditto Ditto 
1837 3/3 Ditto Ditto 
3068 3/3 Ditto Ditto 
5124 3/3 Ditto Ditto 

Estimated LD50; 650 mglkg 

3. !Q!! 153 0/3 None None 
256 0/3 None None 
427 0/3 None None 
713 2/3 Weakness & listlessness Stomach and intestina~ 

from 1 hr. post-dose until hemorrhage; bloody fluid 
death or sacrifice exudate in abdominal 

cavity 
1200 3/3 Ditto Ditto 
2004 3/3 Ditto Ditto 
3347 3/3 Ditto Ditto 
5589 3/3 Ditto Ditto 

Estimated LD50: 601 mg/kg 



Table I. (Cont'd) i:l 
Levels 

CoIII;:Ioun4 J.sl!s) Princi2al"Behavioral Effects NecroEsI Observation~ 

4 • .9!!. ISO 0/3 None 	 None 
301 0/3 None None 
S02 0/3 None None 
838 0/3 None None 

1400 0/3 None None 
2338 2/3 	 Weakness &listlessness Stomach distended with 

from 1 hr. post-dose until fluid; apparent blockage 
death or sacrifice at pyloric sphincter 

3904 3/3 Death immediately following Ditto 
dosing 

6520 3/3 Ditto Ditto 

btimated LDSO: 	 1970 ma/kg 

5.!.!!!!l 390 0/3 Weakness &sedation None 
S07 0/3 Ditto 	 Stomach & liver adhered 

together in one animal 
with large pocket of 
gas in stomach 

659 1/3 Ditto 	 Ditto for all animals 
857 3/3 Ditto Intestinal hemorrhage 

1116 3/3 Ditto Ditto 
1451 3/3 Ditto Ditto 
1886 3/3 Ditto Ditto 
2452 3/3 Ditto Ditto 

btimated LDso: 	694 ma/kg 

6 • .!!!! 1563 0/3 None 	 None 
1954 0/3 None None 
2463 0/3 None None 
3079 0/3 None None 
3464 0/3 None None 
3849 2/3 Weakness & listlessness Spleens appeared active 
4330 1/3 Ditto Ditto 
4871 3/3 Ditto Ditto 

btimated LDSO: 	 4034 mg/kg 
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Table II. _.!!!!sOSTDD!!S 

Levels 
~~~ Principal Behavioral Effects Necropsy Observation 

1. 	 £!!!! soo 0/10 Hone None 
625 0/10 	 Listlessness at 1- and Mhesions of abdOllinal 

4-hour post-dose until organa (stomach, spleen 
sacrifice pancreas, liver and 

small intestine). 
781 0/10 Ditto Ditto 
976 5/10 Listlessness at 1- and StOllach and intestinal 

4-hour post-dose. Survivors hemorrhage; adhesions 
at sacrifice weak &thin of abdominal organa 

(stoaach. spleen. pan­
creas, liver. small -in­
testine). large sat. 
of bloody fluid exudate 

red in peritoneal cavity
III 1220 8/10 Ditto Ditto 

1525 10/10 Ditto Ditto 

EstJ..ated LD5O; 1026 mg/kg 
95% confidence !1.its: 929 to 1133 _g/kg 
Slope: 14.8 

2. 	 Cam 400 0/10 None None 
50%+ SOO 1/10 L:1stlessnes8 at 1- and 4- Stomach arid intestinal 
UJB hour post-dose. All sur- hemorrhage; adhesions. 
SOl vivors were weak. thin. abdOllina1 organa (stomach. 

bloated at sacrifice. spleen. pancreas, -liver. 
small intestine) 

625 8/10 Ditto Ditto 
781 10/10 Ditto Ditto 
976 10/10 Ditto Ditto 

1220 10/10 Ditto 	 Ditto 
re 

Estimated LD5O: 559 mg/kg 
95% confidence limits: 510 to 613 mg/kg 
Slope: 18.7 
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Levels 

Co!pounds jgfHJ PrinciEal Behavioral Effecta Necr02sI Observation ~ 

3. 250 0/9 None 	 None!m 
355 5/9 	 Listlessness. weakness and Stomach and intestinal 

thin throughout study. Sur- hemorrhage for dead 
vivors bloated at sacrifice animals; adhesions of 

abdominal organs (stomach, 
spleen. pancreas, liver, 
and small intestine) 

504 8/9 Ditto Ditto 
716 9/9 Ditto Ditto 

1020 9/9 Ditto Ditto 
1450 9/9 Ditto Ditto 

Estillated IJ)5O: 601 ../kg 
95% confidence liJaits: 310 to 429 mg/kg 
Slope: 10.7 

4. 820 0/9 None 	 NoneS!! 
1170 0/9 None None 
1660 0/9 None None 
2350 3/9 Weakness & listlessness at Stomach distended with 

1- &4-hour post-dose. Sur- fluid 
vivors were weak & thin & 
some exhibited bloody nasal 
exudate &eye discharge at 
sacrifice 

3340 9/9 Ditto Ditto 
4750 9/9 Ditto Ditto 
1890 0/9 None None 

h. 	 2120 0/9 None None 
2515 3/9 Ditto Ditto 
2680 9/9 Listlessness &weakness from Stomach and cecUIII dis-

immediately POBt-dose until 	 tended &filled with 
death 	 fluid; apparent block­

age at the pyloric 
sphincter 

3010 9/9 Ditto 	 Ditto 

Estia.ted IJ)5O: 2386 ../kg 
95% conf:!deDce l:bd.ts: 2310 to 2467 ../kg 
Slope 17.7 
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t.evels 
Co!pOUllds .1!I.l!i) Pr1nci2al Behavioral Bffects Necroesl Observation ~ 

5. RbOB 410 0/9 None None
t.al 506 2/9 All survivors appeared weak Stomach &intestinal 

&listless througbout study h-.orrhllle,f 625 3/9 Ditto Ditto
:olllach. 771 9/9 Weakness &sedation immedi- Massive stOlllaCh & 
~ver. ately post-dose &bloody intestinal h-.orrhase; 

exudate around mouth & bloody fluid in' the 
nostrils abdominal cavity 

9S1 9/9 Ditto Ditto 
1174 9/9 Ditto Ditto 

Esti:mated LDSO: 586 mg/kS 
95% confidence limits: 522 to 655 mg/kg 
Slope: 11.6 

6. 3066 0/9 None None!ll 
3441 0/9 None None 
3861 1/9 None None 
4332 1/9 Weakness &listlessness None

th until death or sacrifice. 
Labored breathing for the 
first 3 to 4 dsys post-
dose 

4862 7/9 Ditto None 
5457 7/9 Ditto None 
6057 9/9 Ditto StOlllaChs distended with 

fluid 

Esti:mated '[;1)50: 4708 mg/kg 
95% confidence limits: 4413 to 5026 mg/kg 
Slope: 18.2 
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Table III. Skin Reactiollll 

SI CsOB..!!!L! 
Iatact Skin Reactions Abraded Skin Reactions 

Total Average Total Average 
Babbtt No. l!...!!£. .!!.J!.!.. latty latina l!...!!£• ~. !!ll.!!l Ratty 

1 0 0 0 0 2 2 4 2 
2 0 0 0 0 2 1 3 1.S 
3 0 0 0 0 2 1 3 1.S 
4 0 0 0 0 1 1 2 1 
S 0 0 0 0 2 1 3 1.S 
6 ! ! ! Q. 1- 1- i 1­

Totals 0 0 0 0 11 8 19 9.S 

SI CsOB. + SI 1:00. 

1. 2 2 4 2 2 2 4 2 
2 1 2 3 1.S 2 4 6 3 
3 1 2 3 1.S 2 4 6 3 
4 2 2 4 2 2 3 S 2.S 
S 1 3 4 2 2 4 6 3 
6 1- i ! 1 1- i ! 1 

Totals 9 IS 24 12 12 21 33 16.S 

Distilled 820 

1 0 0 0 0 0 0 0 0 
2 0 0 0 0 0 0 0 0 
3 0 0 0 0 0 0 0 0 
4 0 0 0 0 0 0 0 0 
S 0 0 0 0 0 0 0 0 
6 ! Q. Q. ! Q. Q. ! Q. 

Totals 0 0 0 0 0 0 0 0 
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50% BCI 

Intact Skin Reactions Abraded Skin Reactions 
Total Average Total Average 

Rabbit Bo. ~. ~. Ratips Rat5 li.!!!.. ~. Rating RaUnS 

1 1 0 1 0.5 2 1 3 1.5 
2 0 0 0 0 2 1 3 1.5 
3 0 0 0 0 1 1 2 1 
4 0 0 0 0 1 1 2 1 
5 0 0 0 0 2 1 3 1.5. 
6 1 0 1 0.5 2 2 4 2 

Totals 2' '0 2' 1.0 1'0 7' i1 s:s 
.!!!U. .?UQ!! 

1 2 1 3 1.5 2 2 4 2.0 
2 1 2 3 1.5 3 4 7 3.5 
3 1 1 2 1.0 2 3 5 2.5 
4 1 1 2 1.0 3 3 6 3.0 
5 1 1 2 1.0 3 .3 6 3.0 
6 1 1 2 1.0 2 3 5 2.5 

Totals 7' 7' i4' r.o is is 33 1'6.5 

i!..£!!. 
1 0 0 0 0 1 0 1 0.5 
2 0 0 0 0 0 0 0 0 
3 0 0 0 0 0 0 0 0 
4 0 0 0 0 1 0 1 0.5 
5 0 0 0 0 1 0 1 0.5 
6 0 0 0 0 1 0 1 0.5 

Totals 0' 0' 0' 0' '4 0' 4 '2.'0 

DistUled B20 

1 0 0 0 0 0 0 0 0 
2 0 0 0 0 0 0 0 0 
3 0 0 0 0 0 0 0 0 
4 0 0 0 0 0 0 0 0 
5 0 0 0 0 0 0 0 0 
6 0 0 0 0 0 0 0 0 

Totals '0 '0 0' 0' 0' 0' '0 0' 

50% Bel 

1 0 0 0 0 1 1 2 1.0 
2 0 0 0 0 1 1 2 1.0 
3 0 0 0 0 0 0 0 0 
4 0 0 0 0 1 2 3 1.5 
5 0 0 0 0 2 2 4 2.0 
6 0 0 0 O· 1 2 3 1.5 

Totals lr 0' lr 'If' l' '8 14 7.0 
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TEST 3 5% BbOH 

Intact Skin ReactiOI18 Abraded Skin Reactions 
Total Averaae' Total Average 

labbit 110. 24 hr. .!!...!!I.. Itating Ratin& liJ!!'.. .!!...!!I.. Rating Rael:!Bi 

1 1 1 2 1 2 2 4 2 
2 0 0 0 0 2 2 4 2 
3 0 0 0 0 2 2 4 2 
4 1 0 1 0.5 1 1 2 1 
5 1 1 2 1 2 1 3 1.5 
6 0 1 1 0~5 1 2 3 1.5 

Totals 3' "3 6" r io iO 20' 10':0 

i!..!!ll 
1 0 0 0 0 0 0 0 0 
2 0 0 0 0 0 0 0 0 
3 0 0 0 0 0 0 0 0 
4 0 0 0 0 0 0 0 0 
5 0 0 0 0 0 0 0 0 
6 0 0 0 0 0 0 0 0 

Totals 0' 0' 0' 0' 0­ 0­ 0­ 0' 

Distilled B20 

1 0 0 0 0 0 0 0 0 
2 0 0 0 0 0 0 0 0 
3 0 0 0 0 0 0 0 0 
4 0 0 0 0 0 0 0 0 
S 0 0 0 0 0 0 0 0 
6 0 0 0 0 0 0 0 0 

Totals 0­ 0' 0­ 0' 0' 0' 0­ U 

50% BCl 

1 0 0 0 0 1 1 2 1 
2 0 0 0 0 2 1 3 1.5 
3 0 0 0 0 1 1 2 1 
4 0 0 0 0 1 0 1 0.5 
S 0 1 1 0.5 1 2 3 1.5 
6 0 0 0 0 1 0 1 0.5 

Totals 0' r r o.J l' 5" i2" r.o 

Table IV. PrimaE! Skin Indicea 

!!!t..! 
51 CIIOIi Intact Skin Ratg -0- Non-Irritant; aafe for hUlllln akin 

Abraclec1 Skin Batipl 
contact on intact akin 

• 1.6 • Mild cellular to:D-cant; aafe for abraded 
akin provided akin 18 appropriately 
protected dur1n& contact 



v .... ue.ree} 
Erythema and edema 

confined to teat 
area 

2 (irrit&nt) 2 (cellular toxicant) 

Cs ..md Rb Studies Table IV. (Cont'd) 19 

5% CsOH 
and 

1!..!9!! 

Distilled 
H20 

50% Bel 

1!!!!.2. 

~ 

~ 

Distilled 
!20 

50% BCl 

5% BbOH 

Intact Skin Batius • 2 - Irritant. avoid all direct skin 
contact 

A!lraded Skin Bating - 2.8 - Cellular t:oxicant; avoi" all direct' 
skin contact 

Intact Skln Bating - O. Non-irritant; safe for human skin 
contact 

Abraded Skin Bating • 0 - Non-toxic; safe for human skin contact 

Intact Skln Bating - 0.2 - Non-irritant; safe for human skin 
contact 

Abraded Skin Batius ... 1.4 - Mild cellular tOXicant; safe for abraded 
skin provided skin is appropriately 
protected during contact 

Intact Skin Bating - 1.2 • 

Abraded Skin Bating .. 2.8 • 

Intact Skin BatinS • 0 ., 

Abraded Skin Bating • 0.3 -

Intact Skin BatinS - 0 • 

Abraded Skin Bating "0­

Intact Skin Bating -0­

Abraded Skin RatinS • 1.2 -

Mild irritant; safe for human skin 
contact when skin is appropriately 
protected during contact 
Cellular toxicant; irritant for.abraded 
skin contact and such is to be 
avoided 

Non-irritant; safe for human skin 
contact on intact skin 
Non-tox~~: safe for human skin contact 
on abr":.l ,,;j skin 

Non-irritant; safe for human skin 
contact on intact skin 
Non-toxic; safe for human skin contact 
on abraded skin 

Non-irritant; safe for human skin 
contact on intact skin 
Mild cellular toxicant; safe for abraded 
skin contact when skin is appropriately 
protected during contact 

Intact Skin Bating - 0.5 - Non-irritant; safe for human skin 
contact on intact skin 

Abraded Skin Rating • 1.7· Mild cellular tQxi.cant; safe. for abraded 
human skin provided skin is appropriately 
protected during contact 
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Intact SkiD BatiDa Non-irritant; safe for human skin~ - 0 ­
contact on intact skin 

Abradad SkiD Bat1pJ Non-toxic; safe for human skin• 0 ­ contact on broken skin 

Distill.· Intact SkiD BatiDl -0- Non-irritant, safe for human skin 
H2O contact on intact skin 

Abrad. SkiD Bat!!a Non-toxic; safe for human skiD- 0 ­
contact 

50% HCl Intact SkiD BatiDa • 0.1 -Non-irritant; safe for human skin 
contact on intact skin 

Abraded Skin Bating - 1.0 -Mild cellular toxicsnt; safe for abraded
led human akin provided skin is appropri­

ately protected during contact 

id 

Ly 
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Cs ami. Rb Studi_ Table V. !le Irritation Studies 

INTERVAL ANV REACTION 

Group Anflllal 1 Hour 24 Hour 48 Hour 72 Hour 7 Day 14 Day 21 Day 
I C I C I C-!2.:.. ---!2:.... ...L.£... .L£.. ...L.£... L....£. 

.!. 
5 llliD.ute 
exposure 

to 
5% CaCH 

1 
2 
3 
4 
S 

+ 0 
+ 0 
+ 0 
0 0 
+ 0 

+ 0 
+ 0 
+ 0 
+ 0 
~ 

+ 
+ 
+ 
+ 

0 
0 
0 
0 

+ 
+ 
+ 
0 

0 
0 
0 
0 

0 0 
+ 0 
+ 0 
0 0 

0 0 
+ 0 
+ 0 
0 0 

0 
+ 
+ 
0 

0 
0 
0 
0 

2 
24 HOUr 

exposure 
to 

5% CsOH 

6 
7 
8 

+ 0 
+ 0 
+ 0 

+ 
+ 
+ 

0 
0 
0 

+ 
+ 
+ 

0 
0 
0 

+ 
+ 
+ 

0 
0 
0 

+ 0 
+ 0 
+ 0 

+ 0 
+ 0 
+ 0 

+ 
+ 
0 

0 
0 
0 

Classification S% CsCH Group 1 Extremely irritant and corrosive 
Group 2 Extremely irritant ami. corrosive 

C80H + KOH 

1 
5 IllinU'te 
exposure 

to 
1% CsOH 

and 
1% 100 

1 
2 
3 
4 
5 

+ 0 
+ 0 
+ + 
+ 0 
+ 0 

+ 
+ 
+ 
+ 
+ 

0 
0 
+ 
0 
0 

0 
0 
+ 
+ 
+ 

0 
0 
+ 
0 
0 

0 
0 
+ 
+ 
0 

0 
0 
+ 
0 
0 

0 
0 
+ 
0 
0 

0 
0 
+ 
0 
0 

0 
0 
+ 
0 
0 

0 
0 
+ 
0 
0 

0 
0 
+ 
0 
0 

0 
0 
+ 
0 
0 

2 
24 HOur 

exposure 
to 

1% CsOO 
and 

1% KOH 

6 
7 
8 

+ 0 
+ 0 
+ 0 

+ 
+ 
+ 

0 
0 
0 

0 
+ 
+ 

0 
0 
0 

0 
+ 
+ 

0 
0 
0 

0 
0 
0 

0 
0 
0 

0 
0 
0 

0 
0 
0 

0 
0 
0 

0 
0 
0 

3 
S ainUte 
exposure 

to 
0.1% CaOO 

and 
0.1% KOH 

1 
2 
3 

/. 

0 
0 
0 

0 
0 
0 

0 
0 
0 

0 
0 
0 

0 
0 
0 

0 
0 
0 

0 
Q 
0 

0 
0 
0 

·0 
0 
0 

0 
0 
0 
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Group An:lru.l. 1 Hour 24 Hour 48 Hour 72 Hour 7 Day 14 Day 21 Day 
J!2.:... --!9.:... ...!.....£.. I C I C I C .L!L ..L..£.. L-£.. 

4 
5111mte 
exposure 1 0 0 0 0 0 0 0 0 0 0 

to 2 0 0 0 0 0 0 0 0 0 0 
0.5% CsOH 3 0 0 0 0 0 0 0 0 0 0 

& 
0:5% KOH 

Classification 1% CsOH + 1% KOO Group 1 Extremely irritant aDd corrosive 
Group 2 Strongly irritant 

0.5% csOH+O.5% XOH - Marlinal 
0.1% CsOH+O.1% KOO - Neaative 

Note: . Upon ill8tillation of 0.1 ml of 5% CsOH + 5% KOH into the eye of the 
first rabbit, it was ialediately apparent that the substance was an extremely 
severe and corrosive one 

e 
1 1 + 0 + 0 + 0 + 0 + 0 + 0 0 0 

5 II1nU'te 2 + 0 + 0 + 0 + 0 + 0 + 0 0 0 
ezposure 3 + 0 + 0 0 0 0 0 0 0 0 0 0 0 

to 4 + 0 + 0 0 0 0 0 0 0 0 0 0 0 
1% Kill 5 + 0 0 0 0 0 0 0 0 0 0 0 0 0 

24 Hour 6 + 0 + 0 + 0 0 0 0 0 0 0 0 0 
exposure 7 + 0 + 0 0 0 0 0 0 0 0 0 0 0 

to 1% XOH 8 + 0 + 0 0 0 0 0 0 0 0 0 0 0 

24 hour 1 + 0 0 0 0 0 0 0 0 0 
exposure 
0.5% XOH 

24 hour 
exposure 1 0 0 0 0 0 ,0· 0 0 0 0 
0.1% XOH 2 0 0 0 0 0 0 0 0 0 0 

Classification 5% XOH Extremely irritant' and corrosive 
1% XOH Group 1 Irritant 

Group 2 Irritant 
0.5% XOH Marginal 
0.1% XOH Negative 
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Cal 51 1 Negative
! 2 Nesat:1ve 

le 
~y 

Cs and Rb Studies Table V•. (Cont'd) 

CroupAn:lmal 1 Hour 24 Hour 48 Hour 72 Hour 
I C I C I C...ti2t.... ...J!2:.... --L£ 

1 
5.inUte 

9! 
exposure 1 0 0 0 0 0 0 

5% Csi 2 0 0 0 0 0 0 
3 0 0 0 0 0 0 
4 0 0 0 0 0 0 
5 0 0 0 0 0 0 

2 
24 HOur 6 0 0 0 0 0 0 

exposure 7 0 0 0 0 0 0 
5% cal 8 0 0 0 0 0 0 

Classification 5% Cal 	Group 1 Nelative 
Group 2 Negative 

!e!!! 
5 lIinute 
exposure 1 + + + 0 + 0 

5% RbOB 

1 1 0 0 0 0 0 0 
5 a1nuto 2 0 0 0 0 0 0 
exposure 3 0 0 0 0 0 0 

1% RbOB 4 0 0 0 0 0 0 
5 0 0 0 0 0 0 

2 
24 hOUr 6 0 0 0 0 0 0 

exposure 7 0 0 0 0 0 0 
1% RbOB 8 0 0 0 0 0 0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 

0 
0 
0 

+ 0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 

0 
0 
0 

7 D&)' 
...w. 

0 0 
0 0 
0 0 
0 0 
0 0 

0 0 
0 0 
0 0 

24 D&)' 21 Day 
-L.£ ...!......£ 

23 

+ 0 

0 0 
0 0 
0 0 
0 0 
0 0 

0 0 
0 0 
0 0 

+ 0 + 0 

Classification 5% RbOB Extremaly irritant and corroaive 
1% RbOB Croup 1 Marlinal 

Group 2 Nelative 

Table VI. Skin Sensitization Studies 

Aver!le of Senaitiz!!a Doses 72-Hour Challeye Dose 
Animal 

Material Area ,_)....J!2:.... 	 Area ~-> 

cam (Control 1 1.0 It 1.0 0.0 :II: 0.0 
0.1% GroUp) 2 1.0 :II: 1.0 0.0 :II: 0.0 

3 2.0 It 2.0 	 0.0 :II: 0.0 
4 1.0 :II: 1.0 	 2.0 :II: 2.0 
5 2.0 :II: 2~0 	 0.0 :II: 0.0 
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Aftimal 
Material --'!.2.:-
CsOH (Test 1 
0.1% Group) 2 

3 
4 
5 
6 
7 
8 
9 

10 

CsOH 0.1% 1 
and 2 

KOH 0.1% 3 
(Control 4 
Group) 5 

0.1% CsOH 1 
and 2 

0.1% KOH 3 
(Test 4 
Group) 	 5 

6 
7 
8 
9 

10 

0.1% KOH 1 
(Control 2 
Group) 3 

4 
5 

0.1% KOH 1 
(Test 2 
Group) 3 

4 
5 
6 
7 
8 
9 

10 

Table VI. (Cout'd) 24 

Averye of Senaitid!ll Do••• 72-Bour Challeeae Doae 

Area (mm> 	 Area (mm) 

3.0 x 3.0 	 0.0 x 0.0 
5.0 x 5.0 	 2.0 x 2.0 
5.0 x 5.0 	 3.0 x 3.0 
5.0 x 5.0 	 2.0 x 2.0 
4.0 x 4.0 	 2.0 x 2.0 
5.0 x 5.0 	 3.0 x 3.0 
4.0 x 4.0 	 2.0 x 2.0 
6.0 x 6.0 	 2.0 x 2.0 
5.0 x 5.0 	 3.0 x 3.0 
5.0 x S.O 	 4.0 x 4.0 

2.0 x 2.0 	 2.0 x 2.0 
2.0 x 2.0 	 0.0 x 0.0 
2.0 x 2.0 	 2.0 x 2.0 
1.0 x 1.0 	 2.0 x 2.0 
3.0 x 3.0 	 2.0 x 2.0 

5.0 x 5.0 2.0 x 2.0 
6.0 x 6.0 2.0 x 2.0 
S.O x S.O 2.0 x 2.0 
'.0 x S.O 3.0 x 3.0 
4.0 x 4.0 	 2.0 x 2.0 
5.0 x 5.0 	 4.0 x 4.0 
5.0 x 5.0 	 3.0 x 3.0 
4.0 x 4.0 	 2.0 x 2.0 
5.0 x 5.0 	 3.0 x 3.0 
5.0 x 5.0 	 2.0 x 2.0 

3.0 x 3.0 	 3.0 x 3.0 
3.0 x 3.0 	 3.0 x 3.0 
3.0 x 3.0 	 3.0 x 3.0 
3.0 x 3.0 	 3.0 x 3.0 
4.0 x 4.0 	 3.0 x 3.0 

5.0 x 5.0 	 2.0 x 2.0 
5.0 x 5.0 	 4.0 x 4.0 
6.0 x 6.0 . 	 3.0 x 3.0 
5.0 x 5.0 	 3.0 x 3.0 
5.0 x 5.0 	 3.0 x 3.0 
5.0 x 5.0 	 3.0 x 3.0 
S.O x 5.0 	 S.O x 5.0 
5.0 x 5.0 	 3.0 x 3.0 
5.0 x 5.0 	 3.0 x 3.0 
5.0 x 5.0 	 3.0 x 3.0 
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.:1.:141 

5589 
3/3 
3/3 

Estimated LD50= 601 ma/ka 

Cs and Rb Studies 

Ditto 
Ditto 

Table VI. (Cant 'd) 

Ditto 
Ditto 
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Aver!le of Sensitizi21 noses 72-Bour Cha11eeae Dose 

Animal 
Material ...J!2.:­ Area (_) lu~ea (-> 
0.1% Csi 1 3.0:at 3.0 4.0 :at 4.0 
(Control 2 3.0 :It 3.0 3.0 :at 3.0 
Group) 3 4.0 :It 4.0 2.0 :at 2.0 

4 3.0 :at 3.0 0.0 :It 0.0 
5 5.0 :at 5.0 4.0 :It 4.0 

0.1% Cal 1 4.0 :It 4.0 3.0 :It 3.0 
(Test 2 3.0 :It 3.0 0.0 :at 0.0 
,roup) 3 5.0 :It 5.0 3.0 :It 3.0 

4 5.0 :at 5.0 0.0 :It 0.0 
5 5.0 :It 5.0 2.0 :at 2.0 
6 5.0 :It 5.0 2.0 :It 2.0 
7 4.0 :It 4.0 (Died) 
8 6.0 :It 6.0 3.0 :It 3.0 
9 6.0 :It 6.0 3.0 :It 3.0 

10 6.0 :It 6.0 3.0 :at 3.0 

0.1% RbOB. 1 3.0 :at 3.0 3.0 :It 3.0 
(Control 2 5.0 :at 5.0 3 .. 0 :It 3.0 
,roup) 3 3.0 :It 3.0 :S.O :It 3.0 

4 5.0 :It 5.0 3.0 :It 3.0 
5 3.0 :It 3.0 (Died) 

'0.1% RbOB. 1 3.0 :It 3.0 3.0 :It 3.0 
(Test 2 5.0 :It 5.0 3.0 :It l.O 
,roup) 3 4.0 :It 4.0 3.0 :It 3.0 

4 4.0 :It 4.0 l.O :It 3.0 
5 5.0 :It S.O S.O :It S.O 
6 6.0 :It 6.0 5.0 :It 5.0 
7 5.0 :It 5.0 5.0 :It 5.0 
8 4.0 x 4.0 3.0 :It 3.0 
9 6.0 x 6.0 3.0 :It 3.0 

10 4.0 :It 4.0 3.0:lt 3.0 

0.1% RbI 1 4.0 x 4.0 3.0 :It 3.0 
(Control 2 4.0 :It 4.0 3.0 :It 3.0 
,roup) 3 5.0 :It 5.0 3.0 x 3.0 

4 3.0 :It 3.0 3.0 x 3.0 
S 6.0 x 6.0 3.0 :It 3.0 

0.1% RbI 1 4.0 :It 4.0 3.0 :It 3.0 
(Test 2 3.0 :It 3.0 3.0 :It 3.0 
sroup) 3 5.0 :It 5.0 3.0 :It 3.0 

4 (Died) 
s 4.0 :It 4.0 0.0 :It 0.0 
6 (Died) 
7 3.0 :It 3.0 0.0 :at 0.0 
8 3.0 x 3.0 
9 3.0 :It 3.0 

10 4.0 x 4.0 
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