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SUMMARY

This study was conducted 1o assess the safety with special reference to the primary skin
iritation, if any, of six samples (Excavated waste, Lime sludge. Naphtho! tar (or Napthol tar),
Reactorresidue, Semi processed pesticide and Sevin tar) collected from *Stored Taxic Wastes a
the former UCIL Plant Site at Bhopal®. All the sjx codrse samples were separately collected in
polythene bags and brought to DRDE, Gwalior. The samples were grinded, homogenized and
filtered using 40 mesh sieve and stored in glass bottles at room temperature. Thereafier,
administered as such percutaneoysly or dermally (on intact but hair clipped non-gbraded and
abraded skin) for a period of four hours in male rabbits,

Skin irritation testing in laboratory animals has not changed significantly since the
method of Draize er ol (1 944) even though several modifications of the basic procedures have
been developed. The lechnique described by Draize ef al. is success fully used to evaluate primarv
skin irritation properties of consumer products, drugs ete. The rabbits wers selected as a test
system because it is a readily availahle laboratory animal and also recommended for such tvpe of
studies. It has been historically shown 10 be a suitable model for primary skin irritation
assessment. The percutaneous or dermal application (administration) represents the inadvertent
route of administration contact of the samples in humans, The results of the study are believed 1o
be of value in predict ng the irritation of the samples in humans,

Briefly, each of the sample as such (0.5 g on each site) was applied on closely hair clipped
non-abraded and abraded dorsal skin sites of rabbits. Thereafier. the animals were restrained for
4 hours so as to keep the sample(s) in direct contact with the skin, After the aforesaid duration the
skin sites were carefully cleaned with moist cotlon and afier dryin g the sites were examined in
clear day light following standard scoring procedure. The data was analyzed to determine Primary
Skin Irritation Index (PSIT),

Results: All the six samples did not induce the si gn of irritation on the skin sites. Further,
no-noticeable change in clinical signs and gross motor activity was observed in any of the rabhits
either during the period of teatment with the sampleis) or up to fourteen days. Body weight

 -gain, feed and water consum ption of al] the animals grossly ohserved for a period of 14 da VS post
 freatment and compared 10 that of normal animals. did not show significant change.

=i’;_i¢_ﬁnpumnt finding of the study:

The percutaneous (dermal) application of any of the six samples to hair clipped skin sites

- {non-abraded and abraded) of rabbits for a duration of 4 hours did not cause change compared 10

that of control skin sites, Further, no treatment related alterations were observed in gross loco-
motoeractivity, feed intake, water intake and body weight up to 14 days.

CONCLUSION
Based on the primary skin irritation test. all the six sampies (Excavated waste, Lime
studge, Naphthol tar, Reactor residue. Semi processed pesticide and Sevin tar) collected from

“Stored Toxic Wastes at the former UCIL Plant Site at Bhopal® were found to be nat-irritant 1o
the rabbit’s skin.
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INTRODUCTION

This study was conducted 10 assess the safety with pecial reference 1o the primary skin
Airritation (if any) of sampiles collected from *Stared Toxic Wastes at the former UCIL Plant Site
a1l Bhopal®. The samples collected were as follow-

{i) Excavated waste,

(i)  Lime sind ge,

(iii)  Maphthol tar (or Napthol tar),
{I¥}  Reactor residue.

(v)  Semi processed pesticide and
vi)  Sevintar

All the six coarse samples were separately collected in polythene bags and brought to
Defence Research and Development Establishment (DRDE), Gwalior for the aforesaid study.

Significance of Primary skin irritation test

Virtually most of the chemicais have a tendency 1o produce some reaction when they
come into close contact with the skin. The response may be caused by phvsical abrasion by
suspended particulate matters. which e transitory in nature and mild in degree. Or it may be due
to chemical interaction of the fareign substance, liquid or selid, with the skin. This may result in
varying degrees of redness and swelling at the site of contact,

Skin irritation testing in laboratory animals has not changed significantly since the
method of Draize er ol {1944) even though several madifications of the basic procedures have
been developed. The technique described by Draize o al is successtully used to evaluate skip
irritation properties of consumer products, drsgs etc,

The rabhits were selected a5 a test system because it is 8 readily available laboratory
animal and also recommended for such type of studies. It has been historically shown 1o be a
suitable mode] for primary skin irritation assessment. The percutanecus or dermal application
(administration) represents the inadvertent route of administration/ contact of the samples in

~ humans. The results of the study are believed to be of value in predicting the irritation of the
~ samplés in humans.

The study was performed at Animal Facility Division. Defence Research & Development

-~ Establishment, Gwalior M.P.).

EXPERIMENTAL PROCEDURE
Test Substance .

Six samples i.e, Excavated waste, Lime sludge, Naphthol tar, Reactor residue. Semi
pracessed pesticide and Sevin tar were coilected from ‘Stored Toxic Wastes at the former UCIL

5
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Table 1: Evaluation of skin response by Draize technique

Response Score

Ervthema and eschar formation

No erythema

Very slight ervthema (barely perceptible)
Well-defined erythema

Moderate to severs ervthema

Severe erythema {Beet red) 1o slight eschar formation
(imjury in-depth}

Ba ) B e

Edema formation

No edema

Very slight edema ¢ barely perceptible)

Well-defined edema (edges of area well defined by raising)
Moderate 10 severe edema (raised approx. ! mm)

Severe edema (raised more than | mm and extending
beyond application site)

A L b ey

Maximum eryvthema plus edema i

The primary skin irritation index (PSIT) i.e. the average sum of ervthemna and edema for al] sites
on all rabbits was computed as per following formula

Total of averages
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! Table2: Computation of Primary Skin Irritation Index
“Excavated waste” in Rabbits —

{PSII) after application of
After 4 hours exposure

RS Mon-abraded Skin Site Abraded Skin Sie
adiq o
bf, Erythema {days) Edema {days) Erythema (days) 1 Edema (days)
b 5 I 2
isr*z 3]7 Erar bz ba b ]oa 3]? 14 r}:‘a 1]|4
i i
| ] |
N S T M) B ) I T T
#
1{a] ¢ o (o |g :.][:]n]n 0 |o
300 ! ] ‘ ] J ¢ [0 |o o bo |a
il 1
|
4 e o fo (9 o jala e [0
|
1 I
Vhec ke e e b T Lo ds Hay X '
#
| 2] ¢ o fo e ] 0 |0 [o [o o |0
i I
| e T A Y A T L S ’ 0 [0 ! § {
4 o fo e [o |0 [o]o R B
T{DO o i o i I ] i [ B |0 7] [ o i} ] 0 (]
i LY il
|
| | PS5t =1t ;
| TA = Total of averages (ireated sites). | & 2 are left skin sites {control) and 3 & 4 are right shin sites (reatment site),

* First scoring was done after 4 hours,

P31l = Total of averages / Types of skin sites (2)

% Mumber (time) of readings (3).

For computation of PSIL, three fimes of readings i.e. afier 4 hours (day 13, day 2 and dav 3 were taken,

-Seoring scale;
Pl

Irritation category

0.0 not-irritant
, > 0005 _ negligible irritant
b >0352.0 mild irritant
>20-50 ' moderate irritant

= 5080 severe irritant
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Table 3: Computation of Primary
“Lime sludge” in Rabbi

Skin Irritation Index (PSIL) after application of
G5 — After 4 hours exposure

Mos-abraded Skin Site

Abraded Skin Site

El_'j'ﬂiema {days)

Edema (days)

Ervthema (davs)

Edema {days)

-~ S eaw.
L T

R 3r‘|‘[l4 i

rm s

3,]3 '.'[m ]
Lol o]

1 ]a ] UJ(; I:. ] Jr- [n r Ir;
P | i
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.3.'{].10143 C'IIJ IF‘ DJU ] 5
i uuuﬂc::unn"l
! I
) a{ﬁ]uluro Uj]ﬂlui:- -.f
B : s | :
1212 ufu]ﬂlu]{r[lﬂ)n 0 nf“
ila' e o |o i Iy qu.-]n|
: | | ln:l | |
14 :.-Ilq:-l<|1ﬁ- i nrn rl]r.- ¢
|
:n ﬁrﬂju Lllﬂ ] 1] ] Lllln f il 4] 3k g o L] il

- PSH = Toml of averases /

*Fifst scoring was done afier 4 hours,

For computation of PS11, three times of readings Le. afier 4 hours (day

=' _}i_fﬁflfrpra‘!spf averages (weated sites). | & 2 are lefl skin sites fcontrol) and 3 & 4 are r
PRl Types of skin sites (2) x Num

ber {1ime} of readings (3).

1) day 2 and day 3 were aken,

ght skin sites {treatment site).

Scoring seale:

i Sl Irritation eategory
0.0 not-irritant
=0.0:0.5 negligible irritant
> 0520 mild irritant

B SR e maderate irritant
> 5 0-840 SCeVEre irritant
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Table 4: Computation of Primary

Skin Irritation Inde
“Naphthol tar” in Rabbits — After 4 hours e

x (PSII) after application of

< Seoring scale;

Xposure
| i B |
R[S Non-gbraded Skin Site Abraded Skin Sie !
& | T
. hb t Erythema (days) Edema (days) Ervthema (days) F Edema {days)
e ] - :
] v daita fg | L*I: i 2] n}: 3['.'I|¢]|*2 -5 . ol [
; ||
Llmgmida Jo Jo Jo [0 |o In 0
# 4
113 0 |lv o |g | il [ A L e R
3o delo o o |g l o |6 | t [
[ T A |
i .
] | @ i i L] ] j ] il i J o u
‘ | |
104 ! 4 ! oo J g g l o I ]
1 0
# |
212 b ulu {}’n‘nru ;:Iu]”
. | |
2dolo {o [o [o Jo |o |o [ 0 ’ :
I 1
' % {.uuﬂUiUU{l{}{!tl
I ¥
I_D B n/uJu n'u|an[u P n|u o o ﬂ'ﬂ o lo |o
| |»si=o i
i - TA=Total of everages (treated sttes). [ 2 arc left skin sites icontrol)and 3 & 4 are right skin sites (treatment site).
{ | Sk m=mufm73cs ! Types of skin sites (2) x Number (time} of readings (3,
‘| " % First scoring was done afier 4 hours.
' ~For computation of PSI[, three times of readings ie. afier 4 hours {day 1), day 2 and day 3 were taken

-~ PH lrritation category
A not-irritant
= 00-05 neghgible irritant
>0.5-2.0 mild trritant
> 2050 moderate irritant
>5.0-8.0 severs irmtant
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Table 5: Computation of Primary skip Irritation Indey (PSH) after application of
: “Reactor residue™ jp Rabbits — Afrer 4 hours CXposure

Rils Non-abraded Skin Site Abraded Skin Site
a 1 !
o |t Eotemaayy [ o, (8%) | Enthema(days) | Ederna {days)
i : I* s 3 7 14 [ ja [ 4 k II T g ri e ; 3 k 14 J i 2 3 7 | ]
t | |
i Lo g8 usde | b e |a |y
71
s L8 19 Jo [a | b ’a T
I1e 4w g 0 [@ 1 r H
] oolE T a , J }
=i 1
2ok ’ 0l o |a ‘ o V| (o (% [ g % ‘
1 19 e Te |, G B - S "
ri-' 3 ' o |o [g ' o L R Y R

Irritation cage o

not-irritant
>0.0-0.5 - negligible irripan
>40.5-20 . mild irritam

= 24):50 : moderate irritam _
EA0.8:0 SCVETe irrifant
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Table 6: Computation of Primary Skin Irritation Index (PSII) after application of
“Semi processed pesticide” in Rabbits — After 4 hours exposure

LR 51 Man-abraded Skin Site g Abraded Skin Site i
il : e
E ' Ervthema (days) I : Edema (daye) Ervihema (days) [ Edema (days}
i:1' 243 ?14]I'I! J(I'-'jH I-‘-:i;u?'-'I;qI--:i!.TITIT
: J L] g

[ =g -0m g Iu- o |o Jn In

# J

114, ot e la [a |a rJ—|_¢,- 1u 0
—
3-p.-"n’uru n'nrﬁ ﬁ-’l J“' ' I
4 0 |0 [u o le be o ly e !t-

ol ' |
IIDJGIRI“IDI”)“IU}F|'\
i+ i

: / ﬁm@]_;ﬁmﬁgﬁ{tmamd sites). | & 2 are lefi skin sites (control)and 3 & 4 are 2ht skin sites {treatment site ),
%ﬁ[ﬁau:r ! Types of skin sites {2) x Number (time) of readings (3)

i %EMngﬂ-a.s done after 4 hours,
- | "Fbrcomputation of PEII, three times of readings i.e. afier 4 hours (day ). dav 2 and dity 3 were taken.

Irritation catepory

not-irritant

L0005 negligible irritant
2 50 mild itritant
=>2050 ; moderate irritant
=5.0-8.0 SEVere irritant .2
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Table 7: Computation of Primary Skin [rritatic

“Sevin tar” in Rabbits — After 4 hours exposure

m Index (PSII) after application of

RS Mon-abraded Skin Site | Abraded Skin Site
ol
: t Erythema {davs) Edema (days) Erythema (days) Edema (days)
B 1 []
iﬁw - e I ?rrq jasy y ;f? 1 |-r: 3[7'44 |-I: i '|;=
i i |
o g |y } g 1o (0 [0 [ o |0
# | I
12 sde [g i | s o0 la o |o
T 040 ﬁJE!F{ J:rre-}n[u}
0
I
9 0 0 ] 0 i i a 1 il [ -
i
Lo r 04 a I e Jo to o J ] l ¢ |,
» | s
J |
213 UJ{#’#D[&U&UID{'
| J | |
3.|.n iH ] 1] o G 1] b jo
1 ‘ | E
i !
4 ] |4~. jr:u 'n i o ] U ]
g
I i |
?ﬂJD u]n g fo ta e e la tll!l{[.“l’] ] o do e |
iy | il il
| i
| PSt =0

* TA=Total ol averages (treated sucsj 1 & 2 are lefi skin sites (conirol) and 3 & 4 are righ

Uskin sites (treatment site),

- PSil=Toul of averages / Types of skin sites (2} x Number (ome) of readings (3),
“‘~F1rs’t*antmng was done after 4 hours.
!Rummr.r:mm of PSI, three times of readings i.2, afer 4 hours (day 1), day 2 and day 3 were taken,
~ Scoring scale:
PIT Irritation category
0.0 not-irritant
20005 negligible irritant
=520 mild irritant
=050 moderate irritant
severe irritant

=35.0-80
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