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A Study on the Risk Assessment for Skin and Ocular Irritation of the
Personal Decontamination Kit
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Abstract In order to assess the decontamination of toxic chemical agents, a risk-assessment study was
conducted on skin and ocular irritation from personal decontamination kits that are used in the military
and have been stored for a long time. The test was performed according to the Ministry of Food and
Drug Safety notice, and healthy New Zealand white male rabbits were used as test animals. To evaluate
skin irritation, powder from the personal decontamination kit was applied to the back of the test animals
for 24 hours, and death, general symptoms, weight changes, and skin irritation were observed for 72
hours. All test animals survived the test period, and most of them showed normal weight gain. Skin
irritation was not observed. To evaluate ocular irritation, powder from the personal decontamination kit
was administered once to the eyes of the test animals, and then death, general symptoms, weight
changes, and ocular irritation were observed for 7 days. All test animals survived the test period, and
normal weight gain was observed in most of the test animals. Ocular irritation was not observed in any
test animals on the 1st, 2nd, 3rd, 4th, and 7th days after administering the decontamination powder.
Based on all the test results, the personal decontamination kit in long-term storage was evaluated as
non-irritating for the skin and eyes. Therefore, it was confirmed that the personal decontamination kit
was safe for use, ensuring the safety of the user. The results of this study are expected to be used as
reference data for the risk assessment of various items in the future.
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Fig. 1. Personal Decontamination Products
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Table 1. Environmental conditions for breeding test

animals
Category Conditions
Temperature 20 °C + 3 °C

50 % = 20 %
10 ~ 20 per hour
Light 12 hours (08:00 ~ 20:00)
Dark 12 hours (20:00 ~ 08:00)
150 lux ~ 300 lux

Relative Humidity

Ventilation Rates

Lighting

Intensity of Ilumination

Material Stainless Steel
Cage Size (WxDxH) 470 mm x 405 mm X
8 600 mm
Etc. 1 Rabbit/Cage
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Fig. 3. Skin Parts for Test Substance Administration

Table 2. Score value of skin reaction

Skin reaction
Value
Erythema/Eschar formation Edema
No erythema No edema 0
Very slight erythema Very slight edema 1
Well-defined erythema Slight edema 2
Moderate edema
Moderate to severe A .
(raised approximately 3
erythema
1 mm)
Severe erythema and slight Severe edema
. ) 4
eschar formation (raised more than 1 mm)

Table 3. Evaluation of primary irritation index(P.1.1.)

P.LL Classification

0.0 ~ 0.5

Practically non irritant

0.6 ~ 2.0 Slight irritant
2.1 ~5.0 Moderate irritant
51~ 80 Severe irritant
P.LL = [Sum of mean (24 h and 72 h readings) / {(Number of

test sites=12) X (Scoring intervals=2) / 6}]
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Table 4. Composition of animal groups for ocular
irritation test

Test Eye Number of Test substance
X Gender . - .
group | washing animal administration
Gl No 6
Male Right eye / 0.1g
G2 Yes 3
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Table 5. Score value of ocular lesions(Cornea)

Cornea reaction
Value
(A) Degree of opacity (B) Area of opacity
No opacity and pyosis B 0
Dispersed or dense
areas. Distal end of iris One quarter or less 1
is clearly observed.
Translucent areas are
easily observed. Distal |Greater than one quarter )
end of iris is slightly less than one half
unclear.
Pearl color. Distal end | Greater than one half 3
of iris is not observed. | less than three quarters
. - Greater than three
Opacity. Iris is not
quarters less up to 4
observed.
whole area
Score = A X B x 5
Table 6. Score value of ocular lesions(Iris)
(C) Iris reaction Value
Normal 0
Remarkable folds, congestion, swelling, 1
circumcorneal injection, iris still reacting to light
No reaction to light, hemorrhage, gross 2
destruction
Score = C x 5

Table 7. Score value of ocular lesions(Conjunctiva)

Conjunctiva reaction

Value

(D) Redness (F) Chemosis (G) Discharge

Normal No swelling No discharge

Vessels definitely
injected above
normal

Any swelling

above normal A little discharge 1

More diffuse

bright red. Bach Obvious swelling

Discharge with

individual vessels with Partial moistening of the 2
. eversion of : .
is not observed . lids and hairs
. eyelids
easily
Discharge with
. Swelling with |moistening of the
Diffused beefy eyelids about half| lids, hairs and 3
red .
closed considerable area
around the eye
Swelling with
B eyelids about half ~ 4
closed to

completely closed

Score = (D + F +

G) x 2
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Table 8. Evaluation criteria of second step ocular

irritation

Rating of ocular irritation LAO.L
Nonirritating, N 0-05
Practically nonirritating, PN 0.5 - 25
Minimally irritating, M1 2.5 -15
Mildly irritating, M2 15 - 25
Moderately irritating, M3 25 - 50
Severely irritating, S 50 - 80
Extremely irritating, E 80 - 100
Maximally irritating, Mx 100 - 110
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