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[ri-N-Butvitin ¥luaride:

Trade Name : Biomet

Chemical Name : Tri-N-Butyltin Fluoride

Chy= EH-CMa
Chemical Structure : 6”3-’*(6’48)3 - )Slb F
: ' thg *'(C//.z);"‘c/‘/a

Empirical Fornula : c/g #0'1'7 SmF

Company : % & T Chemical Ine.

Use : Anti-Touling chemical for use (n
marire paints )

Physical and Che2mical Properties

Primary Skin Irwitation {Tech) : mildly {rritating

ve Irritation (Tech) : Qcular irritant, capable of causing
~lindness if nnot treated

138

Primary abbit

(34

Primary Rabbit Zve Irritation with [reatment (teci)

: Mi{ld conjunetival irritation in 5/6 rabbits
at 26 hours which cleared in ail but 1 rabbit
by 48 hours.

f

Zrimary Rabbit ZIve Irritation (Paint Base?
: Mild conjunctival effects In 6/6 rabbits
at 24 hours which cleared by 72 hours:;
therefore not ar ocular irritant.
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This s a roview of the toaisolapical sag. on fricotvi e PN & EN

irlmaéy Shin lerttation (Tech)
0.5 cé of the test rmaterial was applied gnder a one iush patch fo the nraled
and Llntact skin of 6 albino rabbits. TIhe entire trunk of the test aniswzls was

!
wrappéd wlth rubberized cloth and the antmals {rrohilized for the 24 boar
exposure period. After 26 hours the patches were remaved and the skin reactions
evaluated and scored then and at 22 hours according to the retnod of sraize.

A pqgmary trritation index for the chemical was then determined.,

Resuigs: At 24 hours one rabbit with int.ct skis tad a 1® adema and O arythema
score. At 72 hours the same rabbit haz a 1+ erythema and ) edema scofel also

at 7§ hours one rabbit with ahraded sxin had a 1P edera score. The conbined
score or primary lrritation index For-his chemical was found to be 3.1, therefore

only mildly ivritating.

Primary Sve Irritation (Tech)

):l cc of the test material was instilled in the conjunctival sac of -e eve

of 6 alblino rabbits. The other untrested eve served as 3 control. T2 rreates
aves were not washed following instillation. Readings of ecular reaczions

were made Jjaily for 7 days and scorec according to the svstem of Draizs.
Results: Average scores of 30, 80, 3, 83, 21, and 35 Jor tha 6 rabhizz wers
reported for the 7 days of the experi-ant respectivelw. In 1ll cases. corneal
opacity and conjunctival effects were sroduced which sersistaed throuz~eut

z2e 7 dav -~bservation period. Therei~re the chemical is an ocular :rTizart

and capable of causing dlindness {¢ -at treated. A secnnd studv was t:rformes
zsing, instead of a suspension of the naterial, 1) mg af cowdered Terirutyinic -
*1yoride. The material was instiller i{rectlv into t.e ave of rabbizz and The

ave held closed for {9 seconds. at .= heurs it was iwncssitle to ofIiin

.
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conjunctlva,:

¢ (Tech)
“he cnn}unccl?a\ sac

aceria! wAS {ns:illed inta
taor 7 seconds. The

o rabbits with forced retention
atedieye gerved 85 8 contra’ AfteT S’minutes che ovelld was neid open
and gen:ﬁe 1avag® with war cap water cancinued for 13 cinutes asing hoth

gyringe. By warual ranipula:ion

on with 8
ritating

Elooding':echniques and irrigat!
114 and with directior <8 the stream of wate? che nic
g the process. The eve oS

2%

.
4 the eye
wdmﬂ at =

aroun
dly durire

membrane was caused 1O function repeal®
es. The aves were €% .

examines tO insure removel of solid particl
.8, and +72 hours for avidence of acular irttcatton and/or correnl Jestruction.
-pi and scored accorting ro the rethod af oraizts

were §Tas®
al cedness-

:eactions
A~ rabbitf chowed 14 0 = junctiv
Two out af 7

{val dlscharge-

ceular
Fesultsi -F 24 houts 5 out of

4 * and 2¥ conijunct
rabbits showed 1% each v.junctival chenosis. [he 24 houf AVCTRRe sCoTH
sp 48 mours oniy 1 oub of © rabbits snowed -7 cnn}unctival
again shoed * + conjuncciva\ redness.

rhereior® PO\
redness. it 72 qours =h€ same rabbit
ardi T2 wour 3Verane gcore was 3.3, Tae minimal conjul
~ours with disappearance of all symptcms except iar
t minimally greater eman t0e

in one animal cnereafter {s at wos
o waterl creatment experieﬁce with control animais {n the paSt - “heT2
ce of corneal damage » temporary ot permanent.
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Primary fabbit Evc Treitanion vraint Faskeld
Lie -shite pc{\!.\";in\'l e Tepide porst eyt .:x”-:;'“" SRR S T
tested for §~x‘ir.:'.r-.' e fepitasion by Listilline o0 e Tt o oteziad

i
i
[nte the copjunctival sae of one eve of & albina rablics o Lot Ee wle oo eves

served as a control. [he treate! eye was mol st twed teedbeowis Lo Lranr

i
e eves were examined daily for 7 davs anrl vetlar react ions werse <o opesd

: |

t . .
according to the sethod of Jraize.
Results: At 24 hours ar average score, for the O ravbhits, of 7 was B A G T
At &8 hours an averape score of 2 was obtained. There uns eviderce of

)

ocular {reitation or effect for the rest of the test pecind. Thereioare, since

in all cases only mild conjunctival eflects were aoted, all of whic- hal cleared

by the 72 honr observation, the paint base us cested {5 aot ap ocular Izrit.nt.

primary Rébbit Eve lrrization (Faint Base wiLh 27 Tribuzvitin Flueride?
0.1 ¢e. of the test mazerial was instilled into the coniunctival sac af one eve
of 5 albino rabhits. The untreated eve sarved at . CeanraY,  fhe ene was o
irrigated following imsti{llzzion »f the test material. e eves were oxame
{ned daily for 7 days and rhe acular reactions scorec rcecording o 1ae teticod
of Jraize.
esuytls: ihe average score far the % vrabbits were Y TR BB, LR 33, o
54 for the 7 days respectivelv, Since in all cases, Jorreal opacit s on:

i coniurctival eflects were sroduced which sersisted throushout the T ofaw ~be

servation period, the zorpoun .l as tested is ar ocnlar vrritant.

Trimary Rahbit Lve Irritaticn it Treatment ilairt Sase witn 2¥ Teihytelo i
Tlzorice)

17 mg of the test pararial was instilled inln vme guwe ~f n alnir~ —abiiis

arced retention Ior 19 geconds. The untreatoed -ve ~ervel AS 3 conCrell
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15 minutes, .
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After 5 PfﬂﬂfTﬁ. the Treate® (ae oon opraeates - oM et
;

The eves e deamit sl at Ja . e oand ¢ oanrs, ar.

k] ® -
1
atd score! aceordine to s meliod of Lraloe.
TR vaer e

- e

Results: at 2? hours, the averawe score was 15; at & 1 * 7

scure was 13.4. increfare, the ocular irritation produce.,

~af Ut 2o

preater with the paint formula than with the active ingre!’.-.t

Loatone,

Japor Exposure .zaint Rase with 22 Triwizeltin Fluoeide)

TALT o wire GO Taern

A vapor char%«r was set up with apr urspec’ “le! purbesr of

suppor: in the upper half of the chamber. & panel sae adiusted in the vapor

¢hamber and the apount of raine eqal to 1) tires Lhe maximur calewlate. tor

.

the volume was spraved or to the panel at oafreme ravpge using Lihe Fecorme e

dilutfon of solvent to pive a paint sprayv copsistency. SHecause of the ranpe

used it (s estimated that the volatile und aerosnlized racticons were at 1)

times the maximum concentration, and the suspended particulate matter was from

2 20 3 times the maximum cor‘ition. [h“e anirals were “ept in zhe charmber in

4 static condition for i hour, feollowed v minim:] sir wirission for 23 e s

sesults: No animals showed inv pharmacoiccical respense | gore Jie! in trw
. ——————— N :

“subsequent holding period, anc at sacrifics Lhere was e abrorral screoss sat -

ology.

Suﬁacute abbit Dermal (21 dawvs) - fech)

%~ groups of 2J albiho rabbits, each grous consisting of 3 males and 5 fewales

~ith abcaded skin and 5 males an® 3 females with fntace

3 act skir, “ad apntilariscs

2f£ D, 3, 25, and SO ~g/%e f Iritutvitic Tluoride ' ich had Seen fncarnmrare-

Iy

in petrolatum. The amount of netrolatum ut{lized as the vehicle for saca

znimal was equal In grams to zhe animals’ jhoadv weight

in kes.
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The test rater-§? dir peticietun s o pploes To ol . $. TR S S § A
for 5 days cuc weel T 3 oweeks. e materfal soas e v O Y S )
!
approgtrately =3 5o, ol of shim sarface.  Ihe pabtat s wers Pooen o rae e

leather restrairing jackets (n or'er %o prevent-the iy tesos.ns Lo Lest ralerial
from their back%. Chey were returne! to thefr cages and The ea asare as allowed
to continue forid hours each Hdas. At the ond of each our v roriad, e
jackets were removed Irom the rabhits ant excess test ratecis! was removesd froe
thelr backs using nauze and towrls, The anfmals were The, cotoar=e o Uheir

cages ovetniuh% and the test procedure repented the {oilowire lav,

§

The rabbits were under 1aily ohservazion avd were exarine! Tor (linic.
{ndicative of §~st material effects. Jeigh! ¢s were corsducted weekly,
Autopsies were ;mde on all rabi.its which die’ during the rest »e-riod, ar zbhe
conclusion of the investigétion all surviving rahbits.frqr each mroup were
sacrificed. Tissues and orpans were suhiected to zross and histonatheiogic
exarination. Arsolute ovgan weizhts of heart, liver, idnev, soleen, and rorads
were obtained. Organ-bedv weight ratics were not calculated. e lev: humerus
one was Jdisseczad from all rabbits (n the conrtral ard 108t oroaps.,  Sone ~1frow
was removed and Iotal counts of z™e cells per Sore ~ht el

Results:

(A) Bodv Weieht ind “ood Zonsumpzior

}

(w2l

‘Y e uz/day dose

A marked mean we:ight loss was nezw¢ ir zhie rabbirs st e

w
n
B

level over the za2st period. ieht depressice ol Toe? inta%e wras alsn ~nted

in this zest gr-:p. The rabbilts receivies 25 mo ' lav aF e Lost ratar: ol

were noted to “sve a slight mear weight loss during e test pericod. Joos

N et

consumption at Z-e test level anc 3 vo/kp/lav compered et owitt contral.

The animals at “-e 3 mg/g/day d~se leve!l cained =woishl. lasac Tion o7 = .

average welight :-anges Ior the 4 srouss showed Znat alil - ost crouns avt 7 oo
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congrol St’nﬂf‘ tast weisir oo 0 7 e P & - e teow Lerial
or tle pet Fn’!:::ut' Yot e - [EAR S . Lo et - vars
|
Was at:ri“;:yd tev thee tact 1ial aple. s v St L . :
i
unper :Slomed L Jherr 0 Kot aw i st o N B L o
ditlones to ’;‘"-:rir'-.- the dactet:, v - creet Req g, oand o Tave t Tl vips
H
hegan to ,;,ﬂi%} weight, However, ?le cTou; receisrine W0 /Ry comTinue o sl
weigkt losses at all wpekly aversaes,
(M) Morzalities: lwo rabbits of =6 Zoetrat pa s ) I 1Lt e
T ———Cat————————e— ‘ .
of tre :ustgng ceriod,  Ggrovs ot oansi o s thgge e logis 2 eaer e i e oAl
tung i~flammat’ r ol preumonit' <, B S S O IS < BT O O T Y AN
died on the 19th lar of Zhe test =erisi. Jrass vianres at aulooss were para-
sitic infiltration of tie liver and focal ~teurmoria i tie larce. Yo Teaths
occurres in the group receiving I3 me,/ e of the vest matevial. & leat!s aceurred
In the =mroup regeiving ) mp/kp o7 the tecz ~aterial. 4 af these leat
occurrec on the 19th test dav. The ~nst camgistent - sess pratholosy gee- ir
all of irnese animals was hemorrhace of tre lunes 2nd loss of per:rpnal .
{(C) Reaczions:
T S e
No auverse reactlons were seen i- the zarirol oretn or tie fwe L saer - a&e levels.,
—The grouip reeeiving 5) me/%g deve oned considerable ervLhend ant @ iemda of the
skin ac -he site aof application :~ou% =te “57 aav of the test proiod, Thevw
' \
a‘ppeare; to be very sensitive tn “iriler 1nolicazions and bv e Telh cav .
crust “ad Iommea over the applicazion arei. Some i provement was Tien cofed
in The =z-nditior »7 the skin furic--~ - Timal ocee v gestigaties,
{3) Grmss gartolneic Findings 2
che onlw signiflicant gross pathoiccic 270728 acter in She Lest sroups wers i
hose zssociatec with the skin af The areis of ticationr ol * e Lest —aterial.
Zrvther 2. edema, and marked thickenine ~7 < a 3kin were nrserved, The .rai-
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The skiy Charnpe g WETa ol
hy chlckening,

CIPIClers
Papillary arrang

erear

hvperkeratosis,

. e

hVﬂerﬁ!;sia. R
‘embrane with replacenent nf

neCratic i.
epfthal:ign, The skin chanpag ATt iy aaa rahbiy
't the 25 ny/kp Ltest leve] and 2 rab>i=~g at e 30 T R TEST L e e ra
haracterized °v narked hporplasia, mitotie fi:ures, AN croges -l e B
‘quamoys cells?ﬂ; These changes of e sk capig Showin: oy, TeTLarzariiegg
dicative of Precanceroys ‘esions we ra tonfirmed .. a Hernns SRR DU
ter 2Xamining addiziona] tissue Sectiong,

Trege ATLECANCera;. 4 - dfee o
‘t seVera ip tissyes originating fram abbits Taceivln. WP ags ~Fo2e
50 m/kg.
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The toxicoivsica

PSRN

has bees reviewio s only stinlies aifas e Dot o sre .
1
teritation stulv, scveral eve frritation stuiles anic - v v o orralataons,

ve

at* 1 Sens e

and a subacute dérmal studv. the corpeunt i€ a skin Irrite
| . : : .

eye lrritant, capable ot causing perranent c¢orneal destruciiog ani ~carring

resulting {n hlindness if not treatei. In rabtits with tr-arrert Tor 18

minutes after a contact interval of 5 minutes, The cormpour? was teund Do Cance

1‘

only ¢nniunctivial {rritation.

when tested subacurel~ Jopralle for 21 odave the cornonn bowas found te cause
welght loss an! skir ieritatior at the site of application .0 the Twe azighest
dose levels testec. At all zhree .‘oge levels tested Lhe (anpourd «as loun!
depress bone marrow cellularite At To canse Mistosal.or w.c al:nrn;ions of
the skin consisting of thickening, papillarity, vperkeratesis arl Geperplasia,
Zarly cell chanves irdicative of precarcerous lesions at e osite of A:pl%cntinn

were noted bv two s:fferent nathaloeists in Twe rabhits 2t the Lo L CHE dnse
2 {

tevel and one rabbiz at the 25 mg/KG Jose level. [herelore g oo effecty lewe’

was not obtaired or this compound dermallwe,

=

In wiew af these :Zindings registration of zhis compeu= . <fanll be wigh el

antil additienal laza is wace available vhich disproves “oe apparaat
'
+
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carcinogenicity of the compound. These stu.ies shout - e [ thaee o

repeates sunacute dermal study, a chronic ‘fermal stu=, st .iies using rats

ar mice in addition =o a further studv on vabhits, v =t Ies lesting Ui

compound Jermally ai lower lose levels. acate studi- s Sugn as an oral ;-St,dermﬁi
Weo?

inhalatisn, and a subacute oral feedirg st v, wlone siT- 2 ernlete povsical

and cherical data s=eet, shoeuld alse he ~ade availghi--.
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