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A Study on Worker Exposure to Ethylene Oxide
in Central Supply Sterilizing Room of Hospital

Sang Ok Seo and Nam Won Paik

Division of Industrial Health, School of Public Health Seoul National University,
Seoul, Korea

This study was conducted at five Ethylene Oxide(EO) sterilizing processes in hospitals located in
Seoul from August 8 to August 30, 1994. The main purposes of this study were to assess the TWA
(Time Weighted Average) and short term exposures to EO and to evaluate factors affecting EO con-
centrations in sterilizing room. Results are summarized as follows.

1. The TWA concentrations of the sterilizing operators ranged from <0.005ppm to 3.04ppm and
those of two sterilizing rooms out of five exceeded 1ppm, the Korean and ACGIH standards.

2. When the door of the sterilizer is opened at the end of the sterilization cycle, the short term con-
centrations of operators ranged from <0.005ppm to 11.4ppm, and those of three sterilizing room out
of five exceeded Sppm, the ACGIH short term exposure limit(STEL). The short term concentrations
of area samples ranged from 0.24ppm to 49.2ppm and those of four sterilizing room out of five
exceeded Sppm.

3. Factors affecting EO exposure level were aeration type, the location of storage site for sterilized
item, amount of gas, use period of sterilizer(p<0.005).

4. Following recommendations are suggested to minimize exposure to EO.

The use of EO gas should be reduced by using another available sterilization methods, and the ster-
ilizers and gas tank storage site should be isolated from.other work areas. Combination of local and
general ventilation system should be installed. Metal carts or baskets for sterilization load should be
used, and work environment and medical monitoring should be performed regularly.

Key Words : EO(Ethylene Oxide), Hospital, Sterilizer, Exposure, TWA concentration, STEL con-
centration.
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(Cummins &, 1987)
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Table 1. The Systems and Operating Conditions of GC

Variable Condition
Systems
Gas Chromatography Hewlette Packard 5890
Detector ECD(electronic capture detector)
Column 50mx0.32em x 0.3m film
HP-20M(Carbowax 20M)
Capillary Column
Hewlette Packard, U.S.A,
Operating Conditions
Cprrier Gas N-
Flow Rate 0.7m!/min
Injection Mode Split
Injection Volume 24
Injector Temperature 220t
Detector Temperature 250
Oven Temperature 150
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Fig. 1. Gas Chromatogram of 2-Bromoethanol by HP-20M Capillary Column.
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Fig. 2. Mass Gas Chromatogram of 2-Bromoethanol by HP-20M Capillary Column.
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Table 2. General Status of Central Supply Sterilizing Room in Hospital

No. of No. of Isolation
Hospital Workers EO Location Area Protective Accessibility of
(Operator) Sterilizer (floor) (m? Glove Sterilizer
A 15(3) 1 6 53.5 Non use Yes No
B 21(2) 1 underground 2 39.5 Use Yes Yes
C 11(1) 1 3 60.6 Use Yes No
D 11(3) 1 3 83.6 Use No Yes
E 8(1) 1 3 30.8 Use Yes No
Table 3. EO Sterilizer and Sterilizing Conditions
Type of Volume of Amount of Period of  EO:Freon Sterilizing Aerating
Hospital Sterilizer Sterilizer Gas Use Ratio Time Time
(1) (kg/month) (yn) (hr) (hr)
A castle 249 50 11 12:88 2 18
B castle 249 17 6 12:88 2 15
C castle 249 25 9 30:70 1.5 14
D amsco 238 25 6 12:88 1.8 15
E cryotherm 20 11 17 12:88 2 0
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Fig. 3. Cumulative Distribution of Ethylene Oxide Concentrations by Type of Samples.
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Table 4. TWA Concentration of Ethylene Oxide by
Hospital : Personal and Area Samples

& oEAY 33l o wded 2 olfe
7€ F9the c2ate) 443 APYAANIE °
A71Ast Held 3ol UAUE AHA e} e
2228 AQNe #e B AN BRos
ArsEcl
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(unit: ppm) A HE71EFE lppmE 2B B E
—rm— 44 @ Eolgi, NIOSHY #4718%5Q
Hospital AreaSample 0, 1lppm& 23k A A, C, E A WHolic
Operator  Other Worker ¥ 5% EO 7t29 =8 =&9dAM9 &2ges
A 30% 0054 0105 FlAs] Wk 7kast AEA ¥ Sete] A
(0.034-0.085)  (0.016-1.104)
B 0,005 0,005 0,037 HFEVA A4S F7A4 8, 2R BF AL,
wsosy CTEBI ATEEAMS 233hE ANE Aol
C 0.042 0.060 0.205 a9 5904 B uiel 2ol A, E ¥ B{le] A%
(0.028-0.155)  (0.022-1362) ATY BF AFYDolAe Ao 4 1,104
D <0.005 <0.005 0.008 ppm, 8 692ppme o2 ¥ken B, C F WY
; 580 oo <<0-°1°§-;;-043> o) A% BENA AN &F3zto] zzt 0.848
‘ ’ (0.29;/-8.692) ppm, 0.822ppms] o8 ¥k, old] ¥de D
Hele 2% 0,005ppmel stz A #¥3m U
Geometric Mean  0.078 0.031 0.042 1},
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Fig. 4. TWA Concentration of Ethylene Oxide by Hospital.
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Table 5. TWA Concentragion of Ethylene Oxide by Main Exposure Site

TWA Concentration (ppm)
Hospital
Sterilizer Aerator Storage Site Gas Tank
A 0.118 1.104 0.276
B 0.848 <0.005 0.775
C 0.822 0.291 0.240
D <(.005 <0.005
E 0.426 8.692 4.077
No. of Samples 5 2 3 4
Geometric Mean 0.177 0.038 0.363 0.676
1 MR Sterilizer
8- B2 Aerator
Storage Site
] Gas Tank
&4 ACGIH TLV(1ppm)

H
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Fig, 5. TWA Concentration of Ethylene Oxide by Main Exposure Site.
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Fig. 6. Short Term Concentration of Ethylene Oxide by Hospital.

Table 6. Short Term Concentration of Ethylene Oxide
by Hospital ; Personal and Area Samples

(unit : ppm)
Hospital Personal Sample (Operator)  Area Sample
A 0.6 0.2
B 9.0 331
C 11.4 7.5
D <0.005 10.6
E 7.5 492
Geometric Mean 1.2 7.9

3. Ethylene Oxide S50l ¥&& oixlE 82l

(1) TWA =koi g&8 olXles 22
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stz x2sE Axd 93E vXE AA2A 2

F¥o| B, dFvIAe HA, J2AR ZFL
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2& B 70 AAERAT

1) ET ¥ EolUY

A7 Fo| /A AvEE A, BEYE dE
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Table 7. Result of ANOVA Test for Identifying Factors Affecting TWA Concentration

Hospital A B C D E *p-Value
Personal sample(ppm)  0.207 0.005 0.055 0.005 0.676
Area sample(ppm) 0.105 0.037 0.226 0.008 1.351
Type of Auto Auto Aeration Aeration Non @p<0.05
aeration ®p<0.01
Isolation of No Yes No Yes No @®p<0.05
sterilizer ®p>0.05
Isolation of Yes Yes No Yes No @p<0.01
gas tank ®p>0.05
Storage site Absent Exist Exist Exist Absent @p<0.05
®p<0.01
Amount 50kg/month 17kg/month 25kg/month 25kg/month 11kg/month  @p<0.05
of gas ®p<0.05
Period Hyr 6yr Oyr Oyr 17yr @p<0.05
of use ®p<0.05
Area 53.5m 39.5m 60.6mr 83.6nr 30.8nr @®p<0.05
of room ®p>0.05
Alarm Exist Exist Exist Exist Absent @p<0.01
®p>0.05

Note : * @Area sample  ®Personal sample

M Sterilizer Isclated with Storage Site
0.20 [ Sterilizer Not iealsted without Starage Site
0.15 4
€ ]
g
5 0.10 4
B
T
&R 0.054
=
Q
o -
0.00 +—a | 1 L4
Personal Area
Sampling Type

Fig. 7. TWA Concentration of Ethylene Oxide in Personal and Area Samples by
Location of Sterilizer and Item Storage Site.
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Fig. 8. TWA Concentration of Ethylene Oxide in Personal and Area Samples by

Location of Sterilizer and Gas Tank.
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Table 8. Result of ANOVA Test for Identifying Factors Affecting Short-Term Concentration

Hospital A B C D E *p -Value

Personal sample(ppm) 0.612 9.022 11.389 <0.005 7.538

Area sample(ppm) 0.235 33.102 7.501 10.554 49.238

Aeration type Auto Auto Aeration Aeration Non @®p >0.05
®p >0.05

Use of facility Yes Yes No Yes No ®p >0.05
®p >0.05

Work practice bad bad bad good bad @®p >0.05
®p <0.05

Period of use 1lyr 6yr 9yr Gyr 17yr ®p >0.05
®p >0.05

Alarm Exist Exist Exist Exist Absent ®p >0.05
®p >0.05

Note : * Area sample Personal sample

F2 & 2ol7l sl Aoz JePdtH(p0. 05).
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Fig. 9. TWA Concentration of Ethylene Oxide in Personal and Area Samples by
Isolation of Sterilizer.

1 | B !solated

—0.44 | [ Not-Isolated
§ ]

g 0.3

£

§02-

3

g 0.1

0.0 . oeem |

Personal Area
Sampling Type

Fig. 10. TWA Concentration of Ethylene Oxide in Personal and Area Samples by
Isolation of Gas Tank.
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Fig. 11. TWA Concentration of Ethylene Oxide in Personal and Area Samples by

Storage Site.
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Fig. 12. TWA Concentration of Ethylene Oxide in Personal and Area Samples by

Period of Use.
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Fig, 13. TWA Concentration of Ethylene Oxide in Personal and Area Samples by

Area of Room.
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Fig. 14. Concentration of Ethylene Oxide by Aeration Type.
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Table 9. Notice for Toxicity of Ethylene Oxide

Danger
Ethylene Oxide
Cancer Hazard and Reproductive Hazard
Authorized Personnel Only
Respirators and Protective Clothing May Be Required
To Be Worn in This Area (Danielson, 1982)
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