ol SHOZ2IHA AMESH= PVCEZAQ Hotgdy e

+ *
o]’ - o]y §-
FF)otdetol et FFRAGY - EAGE FAFHE
(2006. 4. 10. H4= / 2006. 6. 13. )

A Development on Assessment Method of PVC Gloves Used in
Pest Control Program

Su-Gil Lee' - Nae-Woo Lee’
Department of Public Health, University of Adelaide, South Australia
"Division of Safety Engineering, Pukyong National University, Korea
(Received April 10, 2006 / Accepted June 13, 2006)

Abstract : Following a Mediterranean fruit fly outbreak in South Australia, a bait spray program involving the
pesticides like malathion(MAL) was carried out. During the application, dermal exposure was considered for the pest
controllers wearing PVC gloves. However there is a lack of information about PVC glove performance like break-
through times and permeation rates with MAL, therefore, a new analytical method for HPLC-UV was developed. A
standard permeation test cell was used in this study.

From the results of this study, more than 96% solubility of MAL was provided at 30% isopropyl alcohol in distilled
water as a collecting media. However, there was significant decomposition of MAL when the solutions were kept at
over 50°C for 2-3 hours. As a mobile phase, 50% acetonitrile water solution (pH 6.0) gave the greater sensitivity
compared with other compositions of acetonitrile solution. The arm section of the gloves had shorter breakthrough
times and higher permeation rates compared with the palm. There was no malathion solution breakthrough up to 24
hours using the 1% MAL working strength solution. When the temperature was changed from 22+17C to 37£1TC, the
breakthrough times were decreased by 14.5% on palm and 37.5% on arm, and permeation rates were increased
significantly.

The findings of this study indicate that further investigations on used gloves, periods of use and varying working con-
ditions like tasks and seasons should be carried out to assess potential worst case scenarios.
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Figl 1. PVC Protector Safety Gloves used for the fruit’ fly
eradication program.
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Fig. 2. Standard test cells.
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Fig. 3. Set up of equipment for glove permeation test.
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£(R% 0.999, LOD: 0.125 pg/mL)S A< 4 AUlch

Table 1. Efficiency of isopropyl alocchol in distiled water at
various temperatures
Amount of isopropy! alcohol in distilled water (ug/mL)

Temp(C)
0% 15% 30% 50%
23 137 274 419 404
30 160 361 419 390
50 99.8 376 413 350

Table 2. Comparison of different mobile phases to detect
malathion by HPLC

Detected Area

Malathion conc.(ug/mL)

Mmpi" Mp2? Mp3?
0.4570 0 3050 0
45700 12500 29400 22200
9.1400 43000 82600 93800
45.700 385000 407700 222200
457.00 2914000 3271000 1865000
4570.0 18937000 29376000 22259000
Y 0.9971 0.9999 0.9997

Approx. LOD(pg/mL) 1.49 0.125 1.28

Y63% acetonitrile, 37% distilled water, pH 6.0, D50% acetonitrile,
50% distiiled water, pH 6.0, 950% acetonitrile, 50% distilled water,
pH 4.0, ? From linear regression

"LOD: Limit of detection

Table 3. New gloves’ breakthrough times and permeation rates with technical grade and working strength malathion at different

temperatures
y s Palm (AM * SD) Arm (AM = SD)
Temp(C) Col. Media Test Chemical CY o T T ) T
B.T? (min) P.R? (ug/cm®/min) B.T? (min) PR (ug/em¥min)
] ' Tech. Grade® 133744 0.01:£0.001 1308.0+3 0.01£0.003
Distilled Water 7
. 1% of T.G > 1440 N.D.* > 1440 N.D.*
5 Tech. Grade 1008+5 0.030.005 80815 0.030.004
30% LA
1% of T.G > 1440 N.D* > 1440 N.D.*
- Tech. Grade 106443 1.68£0.15 92348 1.88+0.3
Distilled Water
. 1% of T.G 14314 1.23£0.04 138413 1.34+0.02
+
0% 1A7 Tech. Grade 86243 46.0+3.02 505+4 53.0+4.7
o 1% of T.G 115414 5.30£0.26 5672 7.68+0.2

Y Collecting media in the collecting cell, ? Applied chemical to pass through the glove material, » Breakthrough time of malathion, ¥ Permeation

rate, ¥ 30% of Isopropyl Alcohol in distilled water, ® Pure Technical Grade malathion used in the field(58% of malathion purity),

" 1% technical

grade malathion in 100mL pure water as working strength in the field(0.58% malathion)

*Not detected within 24 hours
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