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PREFACE 


The Hazard Evaluations and Technical Assistance Branch of NIOSH conducts field 
investigations of possible health hazards in the workplace . These 
investigations are conducted under the authority of Section 20(a)(6) of the 
Occupational Safety and Health Act of 1970 , 29 U.S.C. 669(a)(6) which 
authorizes the Secretary of Health and Human Services, following a written 
request from any employer or authorized representative of employees , to 
determine whether any substance normally found in the place of employment has 
potentially toxic effects in such concentrations as used or found . 

The Hazard Evaluations and Technical Assistance Branch also provides, upon 
request, medical, nursing, and industrial nygiene technical and consultative 
assistance (TA) to Federal, state, and local agencies; labor ; industry and 
other groups or individuals to control occupational health hazards and to 
prevent related trauma and disease. 

Mention of company names or products does not constitute endorsement by the 
National Institute for Occupational Safety and Health . 
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1. Sumr.iary 

On March 30, 1983, the National Cnion cf Hospital and Health Care Ewployees 
requested a health hazard evaluation at the respiratory therapy section (RTS) 
of the Hospital of ~edical College of Pennsylvania (MCP) to evaluate the 
possibility of an abncrh.al number of spcntaneous abortions, ectopic 
pregnancies, and ~~nstrual irregularities in this department. Ccncern 
centered around an exposure to ethylene oxide (EtO) which is used in a gas 
sterilizer located in the respiratory therapy section. 

On April 4, 1983, a NIOSH industrial hygienist conducte~ a preli~inary 
v1alk-through cf the RTS . Previous air saFplirig data for EtO (conc'ucted by 
Honeywell and ECRI, Inc.) work procedures and precautions were reviewed. The 
NIOSH industrial hygienist returned on June 13, 1983 to evaluate the EtO 
exposures of three respiratory therapists/technicians via personal air 
monitoring. The results of these air samples showed no EtO deteeted- in the 
breathing zone of these workers (limit of detection =0.26 ppm). 

To assess the health complaints, a NIOSH medica l officer conducted a site 
visit at MCP on l'iay 23-25, 19£3. The IHOSH investigator interviewed all 14 
female employees present durins the three days of the visit and one employee. 
not present, by phone. Reproductive histories showed that one of the 15 women 
had experienced three spontaneous abortions during the time that she worked at 
the RTS. However. it was not possible to determine \'lhether these were 
associated with exposure at work. t~one of the other vrnmen experienced any 
adverse reproductive outcome that wight be associated with work in the RTS. 

Based on these results, NIOSH could not attribute any spontaneous 
abortions, ectopic pregnancies or ~enstrua l irregularities to ethylene 
oxide exposure at the RTS of MCP. Recent engineering controls instituted 
in the RTS have improved the ventilation in the area and should reduce EtO 
exposures. Severa l additional engineering improvements are included 
in the recor.ll!1endation section of this report. 

KEYWORDS: SIC (C062) Hospita l workers, respiratory therapists, EtG, 
reproductive health effects, miscarriages, spontaneous abortions. 

http:abncrh.al


Pa9e 2: HETA 83 217 

II. Introduction 

On March 30, 1983, the National Union of Hospital and Health Care Employees 
requested a NIOSH health hazard evaluation to evaluate the possibility of an 
abnormal number of spontaneous abortions, ectopic pregnancies, and menstrual 
irregularities among employees of the respiratory therapy section (RTS) of the 
Hospital of the Medical College of Pennsylvania (MCP). Concern centered 
around an exposure to ethylene oxide (ETO), which is used in a gas sterilizer 
located in the respiratory therapy section. 

III. Background 

The MCP Hospital is situated in northwest Philadelphia and is a teaching 
hospital of the MCP. The RTS of the hospital is on the third floor and 
occupies approximat ely five rooms. These include a room for pulmonary 
function testing and blood gas analysis, a room for EtO sterilization of 
equipment, an equipment storage room, an office for the supervisor, a small 
area for eating and lounging for the RTS and an office area utilized by the 
head of respiratory therapy and other pulmonary physicians, as well as their 
office support personnel. The RTS provides the usual respiratory care 
services to the hospital, including ventilator support, pulmonary toilet, 
blood gas analysis, pulmonary function test ing, and several other 
miscellaneous functions. 

The RTS currently employs 35 individuals. Of these, 32 work directly with the 
RT equipment and/or perform RT functions mentioned above . 

The sterilization process involves the complete destruction of all bacteria 
and other infectious organisms on plastic respirator parts, resuscitation bags 
and cascades through the use of a sterilant gas - ethylene oxide (EtO). The 
11 contaminated 11 parts are dismant l ed, scrubbed/washed in hot soapy water and 
rinsed in c l ean water. The dried parts are then placed in sterilizer hags, 
sealed and taped with a bio - indicator (turns from green to red to indicate 
sterilized) and then loaded into a metal bin. The bin is placed in the 
sterilizer for two (2) hours at 1370f and is then purged for 15 minutes. 
The sterilized bagged parts are then placed in an . aerator for eight (8) hours 
to dissipate any EtO on/in the bag and parts. 

The ethylene oxide sterilizer takes approximately two to three hours to 
process a load; and an aerator, which must be used to aerate the sterilized 
equipment, takes eight hours. Therefore, only three loads of equipment can be 
sterilized per 24-hour period. Until March 11, 1983, the sterilizer room was 
separated from the RT lounge area by a plex iglas partition approximately 5.5 
feet high which did not extend to the ceiling. On March 11, a wall was built 
to replace the plexiglas partition. The wall extends from floor to ceiling, 
and a sliding wood door was placed over the exit to the sterilizer room. In 
addition, the EtO sterilizer was not vented t o the outside until this spring. 
Due to the physical proximity of the sterilizer to the lounge area , employees 
became concerned about possible EtO exposure. 

At the time of the NIOSH survey, the sterilizer gas (EtO) was vented . to the 
roof by an internal exhaust fan during the purge cycle; and a window exhaust 
fan was used on during the aeration of the parts . 
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FTevious air ronitcring (cone ty r'. cneyY-'ell in Ef'.2/C3 anc' E!.f<I, Ir.c . in E81) 
v1as accomplishec usins direct-reading instrur;ients ("EtG Sniffers"). Hoviever, 
all rea~inos were taken arcund the sterilizer cocr casket for leak testino . 
These EtO ~eacinqs s~owed cc~centratic~s of sreater-tban 250 pprr at the ~ 
9r.sket. t~ e\'1 gaskets were installed after ead leak Ciscove ry . 1;0 personal 
air ~cnitoring (in the treathins zone) ~as ever ccncuctec fer EtC exposures. 

IY. Evaluation Dt=>sion anc: iiethods 

t.. Environ ment al 

Three pe rsonal air sa~ples were taken tc evaluate EtC ex~osures ever t~e 
eight-hour workday. The EtO was co llectec en c~arccal tu~es at a rate of ZCC 
cc per r.:inl!te using portable sampling rur..rs. The analyte \1as c'esortec fror. 
t~e charcoal with carbon disulfi de anc t~e sareple separated and analyzec usino 
a ga s cr.ror::atosrapr v!ith a fl a~e ionizcticn cetectcr (UOSli netrcd S-28£). ­
The lirr.it of cetect ion v1as C.04 rrilli~rarr.s/sarrple fer EtO. 

8. r-~eci cal 

A list cf all current e~ployees in the RTS was obtaine~ from the hospita l 
administration. Tr.e list included 35 current employees, 32 of whom ~eal with 
respiratory therapy ec;L!ipr.ent or activities. Of these 22, 19 are fer.ale. 
Fourteen of the 1£ fe~ales were interviewed during the site visit, an~ one 
female v1as interviewee by i:· ~. one subseouently. One of the current female 
emp 1oyees away from work due to i 11 ne s s in her f arr:i ly . The three oHer 
fe~ales who were not interviewed were net at work ~uring t ~e period cf ti~e 
that the rr:ecical officer was present at the respiratory therapy section. T~e 
NIOSH ~edical officer a~~inistere~ the stan~ard ~ICSH reproductive 
questionnaire to the 15 fe~ale RTS employees. In addition, the reedic~l 
officer interviewed the wale wcrker who ~oes ~ost of t he EtO sterilization. 

V. Evaluation Criteria 

A. Environ~ental Criteria 

As a guide to t~e evaluation of t~e hazards posed by ~orkplace exposures, 
NIOSH field sto.ff errploy environwental evaluation criteria for assessment of a 
number of cheQical ano physical agents. These criteria are intendec to 
suggest levels of exposure to Hhich 1!1cst workers r.ay be exposed up to 10 r.ours 
per day, 40 hours per week for a working lifetime withcut experiencing adverse 
hea lth effects. It is however, important to note tllat not all workers will be 
protected from adverse hea lth effects if their exposures are maintaine~ below 
these levels. A sr:;all percentage may experience adverse healtr. effects 
because of individual suscepti~ility, a pre-existing rr.ed ical condition, and/or 
a hypersensitivity (allergy} . 
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In addition, some hazardous substances may act in combination with other 
workplace exposures, the general environment, or with medications or personal 
habits of the worker to produce health effects even if the occupational 
exposures are controlled at the level set by the evaluation criterion. These 
combined effects are often not considered in the evaluation criteria. Also, 
some substances are absorbed by direct contact with the skin and mucous 
membranes, and thus potentially increase the overall exposure. 

Finally, evaluation criteria may change over the years as new information on 
the toxic effects of an agent become available. 

The primary sources of env ironmental evaluation criteria for the workplace 
are: 1) NIOSH Criteria Documents and recommendations, 2) the American 
Conference of Governmental Industrial Hygiensts 1 (ACGIH) Threshold Limit 
Values (TLV 1 s), and 3) the U.S. Department of Labor (OSHA) occupational health 
standards . Often, the NIOSH reco11JT1endations and ACGIH TLV 1 s are lower than 
the corresponding OSHA standards. Both NIOSH recommendations and ACGIH TLV's 
usually are based on more recent information than are the OSHA standards. The 
OSHA standards also may be required to take into a~count the feasibility of 
controlling exposures in various industries where the agents are used: the 
NIOSH-recommended standards, by contrast, are based primarily on concerns 
relating to the prevention of occupational disease. In evaluating the 
exposure levels and the reco11JT1endations for reducing these levels found in 
this report, it should be noted that industry is legally required to meet only 
those levels specified by an OSHA standard. 

A time-weighted average (TWA) exposure refers to the average airborne 
concentration of a substance during a normal 8 to 10-hour workday. Some 
substances have reco1T111ended short-term exposure limits or ceiling values which 
are intended to supplement the TWA where there are recognized toxic effects 
from high short-term exposures . 

EtO: 

The effects of acute exposure to EtO in humans and animals include skin, 
respiratory and eye irritation; skin sensitization; nausea, diarrhea, and 
vomiting; and nervous system effects. Nonmalignant chronic effects in humans 
include anemia and respiratory irritation, with susceptibility to secondary 
respiratory infection 1,2, Recently, cases of peripheral neuropathy among 
workers have been reported 3. In addition to these acute and chronic 
effects, an increased leukemia rate in female rats and an increased rate of 
peritoneal mesotheliomas originating in the testicular mesothelium of male 
rats have been reported 2. EtO is also a known mutagen in lower biological 
species and mammals 2. 

Recent experiments in malTITials have demonstrated adverse reproductive 
effects4. Among these adverse reproductive effects was a significant 
reduction in the number of pups born per litter in a group of rats exposed to 
various levels of EtO for six hours a day for 12 weeks prior to mating. 
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An additonal potential for transplacental EtO toxicity has been reported 5. 
The observed effect was a significant reduction in mean fetal body weight
compared to controls and a sign i ficant i ncrease in the percentage of malformed 
fetuses per litter from female rats administered at the high dose leve l during 
the second and fourth gestational periods. The malformations were seen 
principally in the cervica l and thoracic regions of the skeleton. Finally a 
recent retrospective mailed questionnaire study, wh ich included all of the 
sterilizing staff employees in Finnish hospitals in 1980, showed an increased 
frequency of spontaneous abortion for the sterilizing staff when workers were 
exposed during their pregnancy to steriliz ing procedures using EtO, as 
compared to the pregnancies which occurred during non-exposed periods of time 
6. The authors suggested that an increased frequency of spontaneous 
abortion correlated with EtO exposure. However a Letter to the Editor? of 
the British Medical Journal by NIOSH researchers and a recent review of this 
article 10 point out several methodological problems with this study and 
cast some doubt on the conclusions reached. 

Spontaneous abortion (miscarriage) is a relatively common pregnancy outcome. 
M~st of these spontaneous abortions occur during the first trimester 8 . 

Approximately 15-20% of all pregnancies result in a spontaneous abortion 9 

for a variety of reasons, including defective uterine environment; chromosomal 

aberrations; external chemica l , vi r al or radiation exposures; and acute 

infections . Trauma plays a minor role in the production of abortion. It is 

also possible that a ma l e factor, perhaps a defective sperm, may account for 

some spontaneous abortions, although proof is currently lacking 8 


OSHA's standard for occupational exposure to EtO is 50 ppm (90 mg/m3) as a 
time-weighted average (TWA) concentration for an eight-hour work shift . 
Studies of carcinogenicity were not available when this standard was developed. 

In its 1977 review of EtO, NIOSH recommended that occugational exposure be 
limited to a ceiling concentration of 75 ppm (135 mg/m3), determined during 
a 15-minute sampling period. Additionally, NIOSH recommended that the OSHA 
standard of 50 pm (90 mg/m3) as a TWA be observed. NIOSH emphasized that 
its document did not attempt to address the adequacy of the OSHA standard l 

The values recommended by NIOSH in 1977 were the same as the Threshold Limit 
Values (TLV's) then reco111T1ended by the American Conference of Governmental . 
Industrial Hygienists (ACGIH) for Time Weighted Average (TWA) and Short Term 
Exposure Leve l (STEL) concentrations, respectively. In 1979, ACGIH published 
its intent to change its TLV to 10 ppm (20 mg/cu m3) as a TWA concentration. 

Based on recent findings, NIOSH recommends that EtO be regarded in the 
workplace as a potential occupational carcinogen . Safe levels of carcinogens 
have not been demonstrated, but the probability of developing cancer should be 
reduced by decreasing exposure . The excess cancer risks to workers exposed to 
EtO at or below the present OSHA standard of 50 ppm as a TWA concentration 
have not yet been estimated . However NIOSH believes the present st andard 
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needs to be reexamined because its adoption preceded the recognition of the 
carcinogenic potential of EtO and was established to protect against only 
acute and nonmalignant chronic effects. As prudent public health policy, 
NIOSH urges employers, in the interim, to voluntarily assess the conditions 
under which their workers may be exposed to EtO and take all reasonable steps 
to reduce exposure to the extent possible. 

On April 18, 1983, the Occupational Safety and Health Administration proposed 
a reduction of the OSHA permissible workplace exposure limit for EtO from the 
current 50 ppm to 100 parts per billion. This was deemed necessary in order 
to reduce a significant risk of cancer and prevent DNA damage linked to 
carcinogenic and reproductive effects. 

VI . Results 

A. Environmental 

Three personal EtO air samples (in the breathi ng zone) were taken over the 
eight-hour workday for the following job categories in the RTS (4th floor 
Respiratory Therapy Section/Ethylene Oxide Sterilizer Unit) . 

l. 	 Chief Therapist/Equipment Aide - worked directly with the ster i lizer - one 
load aerated and one sterilizing. 

2. 	 Respiratory Therapist - worked near t he unit and handled parts . 

3. 	 Respiratory Technician - worked near the unit and handled parts. 

The results of the EtO analysis in each of the above job categories showed no 
EtO detection in the breathing zone over the eight-hour workday. Each sample 
result was below the limit of detection for EtO (less than 0 .04 
milligrams/sample.or less than 0.25 ppm) 

B. 	 Medical 

All 14 available female EtO-exposed employees and one female employee on leave 
participated in the questionnaire study . Fourteen were black and one was 
white. The mean age of the group was 30 years (range 22-41). The median 
duration of employment at MCP was 34 months (range 7-150) . The t otal number 
of pregnancies in the 15 women was 32. The med i an number of pregnancies per 
woman was 2 (range 0-5). 

Of the 32 pregnancies , 11 occurred in women while they were working at MCP . 
Of these 11, one is a current pregnancy; two ended in live births of normal 
infants; one ended in the birth of a premature (30 week gestation) infant, who 
required intensive respiratory support; three resulted in spontaneous 
abortions; and four were terminated . All three spontaneous abortions occurred 

, in the same woman. The premature infant was born to a woman with a systemic 
disease known to be associated with prematurity. 

Among t he 32 pregnancies were four first pregnancies which terminated with 
spontaneous abortion. Of these first pregnancies only one occurred in a woman 
who was working at MCP prior to or during her pregnancy . Of three second 
pregnancies resulting in spontaneous abortion , one took place while the mother 
was working at MCP . 

http:milligrams/sample.or
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VII. Discussions and Conclusions 

The results demonstrate that most of the women in the RTS were of childbearing 
age and t hat there was a large number of pregnancies in this group. There 
appears t o be no relationship between employment in the RTS at MCP and 
spontaneous abortions. With the exception of one woman there were no adverse 
reproductive outcomes that might be attributed to work at MCP. This one 
woman, who has had three spontaneous abortions since beginning work at MCP, 
has had an extensive medical evaluation which has not revealed any basis for 
her spont aneous abortions . Whether her spontaneous abortions have been due to 
EtO exposure rather than to endocrine, metabolic or other abnormalities not 
associated with work, cannot be determined by the findings of this 
investigation. 

The results of this study do not confirm or refute adverse outcomes in 
reproduction in people exposed to EtO 6 . The exposures in the current study 
were extremely low and the numbers of people exposed was small. 
Limitations of the study include the fact that not all women who have ever 
been employed in the RTS were included in the study and that four women 
currently working in the RTS were unavailable for the interviews . 

VIII. Recommendations 

l . Further efforts should be made to improve the ventilation system of the 
EtO sterilizer and thereby reduce any peak EtO levels that might occur at the 

time the sterilizer is opened following a cycle . 


At the time of the environmental sampling the RTS had just received a local 
exhaust hood used specifically for EtO gas sterilizers. Although not hooked 
up at the time it is understood (via phone communication) that it is presently 
being utilized. 

2. Included with this report are the NIOSH and HESIS recommendations to 

control exposures to EtO.(Reference l and 11) 


3. Men and women working with the EtO gas sterilizer should be notified of 

possible reproductive effects of EtO exposure. 
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XI. Distribution and Availability of Report 

Copies of this report are currently available upon request from NIOSH, 

Division of Standards Development and Technology Transfer, 4n76 Columbia 

Parkway, Cincinnati, Ohio 45226. After 90 days, the report will be available 

through the National Technical Information Service (NTIS), 5285 Port Royal, 

Springfield, Virginia 22161. Information regarding its availability through 

NTIS can be obtained from NIOSH Publications Office at the Cincinnati address . 

Copies of this report have been sent to: 


l. Medical College of Pennsylvania 
2. National Union of Hospital and Health Care Employees RWDSU/AFL-CIO 
3. NIOSH , Region III 
4. OSHA, Region III 

For the purpose of informing affected employees, copies of this report shall 
be posted by the employer in a prominent place accessible to the employees for 
a period of 30 calendar days. 
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STATE OF CALIFORNIA 
DEPARTMENT OF HEAL TH SERVICES \ 
DEPARTMENT OF INDUSTRIAL RELATIONS\ CAL/OSHA 

HAZARD ALERT =II= 3 

2151 Beri<eley Way HAZARD EVALUATION SYSTEM AND INFORMATION SERVICE 

Beri<eley, CaJifomia 94704 
Call Collect (415) 540-3014 

Ethylene Oxide (EtO) 

Ethylene oxide (EtO) has recently been found to cause cance r in laboratory 
test animals. It also causes genetic damage in animals and changes in the 
chromosomes of exposed wo rke rs. Because these effects have occurred at levels 
of exposure below the cu r rent legal exposure limit for workers, HESIS and the 
Division of Occupational Safety and Health have recommended that the legal 
workplace exposure limit of 50 parts of EtO per each million parts of air (50 
ppm) be reduced. The American Conference of Governmental Industrial Hygienists 
has recommended a voluntary limit of 10 ppm. A number of industries have 
adopted limits between 1 and 10 ppm. 

This Hazard Alert applies to the use of EtO to sterilize medical supplies*. 
Hospitals, health facilities, pharmaceutical companies and ma nufactu rer s of 
medical supplies use EtO to sterilize heat-sensitive materials that cannot be 
steam sterilized. For this purpose, there is no avai1ab1e safer substitute. 
When used for sterilization, exposure to EtO can occur: 1) while opening the 
sterilizer door; 2) while transferring materials from the sterilizer to the · 
ae rator; 3) while changing cylinder tanks; and 4) at the gas discharge point. 

To prevent worker exposure t o high concentrations, ster ilization facilities 
should be carefully eval uated for such details as proper design, instal l ation, 
vent i lation, maintena nce and operation. The employer has a legal respon­
sibility to develop and i nstitute guidelines for the safe use of EtO , and 
train employees to understand potent i al health effects, equipment operation, 
sources of exposu re and control methods. Specific suggestions fo r limiting 
exposure begin on page 2 of this Alert. 

HOW ETHYLENE OXIDE ENTERS THE BODY 

EtO is a gas at room temperature and becomes a liquid bel ow 55°F. It can 
enter the body by inhalation of the gas or by direct skin contact with the 
liquid. 

HOW TO KNOW YOU ARE EXPOSED 

Do not rely on smell to warn of overex~osure. Most people cannot smell the 
sweetish ether-l i ke odor of EtO until lt reaches a hazardous cor.centration. 
Odor levels can va r y de pe nding on the concentration of EtO used and the 

*Other exposures may occur when EtO is used as a fumigant. 
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materials ster i lized. In additior., harmful leve·ts may be present without 
causing any symptoms. The EtO level can be determined .2!l.!..t by havin.g 
qualified personnel monitor the workplace air concentrations on a regular 
basis. 

HOW ETHYLENE OXIDE AFFECTS THE BODY 

SHORT-TERM EFFECTS: EYES, NOSE, THROAT, LUNGS, SKIN AND NERVOUS SYSTEM 

Exposure to EtO at levels as low as 200 ppm may cause irritation of the eyes, 
nose and throat. 

Brief exposure to levels above 1 ,000 ppm and longer exposures to lower levels 
may result in any of the following symptoms: irritation of the lungs, cough­
ing, difficulty in breathing , chest pain, headaches, nausea, vomiting, 
drowsiness, weakness, or lack of coordination. EtO has a depressant effect on 
the brain, like alcohol . 

In one report, workers with occas i onal overexposure to EtO developed temporary 
damage to their nervous system with symptoms .that included numbness, beginning 
i n the feet and spreadi ng upward. Recovery occurred when the overexposure 
ended. 

Direct contact of the skin or eyes with liquid EtO can result in severe .ir­
ritation, burns, or an allergic rash that may not occur until hours after an 
exposure. 

Note: Symptoms should be reported to a supervisor invnediately and a physician 
should be seen. 

LONG-TERM EFFECTS: CANCER, REPRODUCTIVE SYSTEM ANO GENETIC EFFECTS 

Et O causes cancer in labo r atory animals. Whether it can cause cancer in 
humans is difficult to determine and has not been adequately studied. 

EtO has damaged the reproductive systems of both male and female test animals. 
It also caused mutations which were passed on to the animals' offspring. 
Whether these effects occur in humans is not known. In workers exposed to 
less than the legal limit, chromosomal (genetic) changes have been found. 
Whether these changes affect their health is not known. 

SOURCES AND CONTROL OF EXPOSURE 

Note: EtO use should be limited to those heat - sensitive materials for which 
there is no substitute sterilant. 

STERILIZATION: The door should be sealed until the end of a cycle . 
e x osure occurs when the door i s first o ened and ma reach 1,000 
brief time . Special ventilation systems should be designed to re 
exposure . Workers should leave the immediate area as soon as the door is 
ope ned until the EtO levels have reached a minimum , as determined by previous 
monitoring . 
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AT THE GAS DISCHARGE POINT: Most sterilizers discharge EtO and water into an 
open sewer line through a floor drain. The high levels of EtO present at the 
point of discharge can be controlled by special techniques such as a 
liquid/gas separator and local exhaust ventilation. 

TRANSFERRING MATERIALS TO THE AERATOR: Since approximately 5% of the EtO in 
the steri 1izer stays in the sterilized material and its packaging, materials 
must be placed in a sealed aerator. Exposure may occur with improper transfer 
of materials, direct handling of sterilized materials, inadequate ventilation 
of the aerator and incomplete aeration. The transfer of material, from 
ster i lizer to aerator, should be performed without delay. Keep sterilized 
materials as far away from the breathing zone as possible. Handling of 
materials before aeration should be avoided and only performed with floves 
made especially for use with EtO . Reco11111ended gloves are those made o cot­
ton, which must be aerated after every use, and of polyvinyl alcohol. 

CHANGING THE TANK: Exhaust ventilation systems are available that reduce 
exposure during changing of containers. Personal protective equipment such as 
splash-proof goggles, face shield, gloves. and self-contained breathing ap­
paratus may be necessary during some proc·edures as determined by qualified 
personnel . Commmercial EtO is available in pure (100%) concentration or 
diluted with an inert gas to reduce flanvnability. Special precautions must be 
taken to prevent fire and explosions whenever iooi EtO is used- Consult yo~r 
1oca1 fire code. 

NOTE ON RESPIRATORS: Only air-supplied respirators are approved for EtO by 
the National Institute of Occupational Safety and Health (NIOSH). Cheai1cal 
cartridge respirators are not approved because of EtO's poor warning 
properties. 

LOCAT I'ON AND DESIGN OF FACILITIES: Sterilizers and aerators must be located 
so that personnel other than those required by the operations are not exposed. 
Air flow direction should be toward the sterilizer and aerator locations. 
Centralization and isolation of all sterilization processes are strongly 
recommended . Only authorized personnel should have access as indicated by 
posting . Food, beverages and smoking material must not be allowed in work 
areas. 

WORKPLACE SAFETY PROGRAMS FOR ETHYLENE OXIDE 

TRAINING AND EDUCATION : Sterilization, operation and maintenance must be 
superv1 sed and conducted by personnel who understand the ·potential health 
hazards of Et 0 and the techniques by which exposure can be reduced. A com­
plete program of training (as required by Cal/OSHA General Industry Safety 
Order 3203) covering the sterilization process, operating instructions , poten­
tial health hazards, control measures and results of environmental monitori ng 
should be provided to personnel before assignment. A continuing education 
program of current knowledge should be presented at least once every year. 
Records of all training programs must be maintained. Attendance is required by 
the Joint Commission on Accreditation of Hospita l s (JCAH). 

';­
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EQt.:IPMENT MAINTENANCE: Al l facilities shou1u have a written program for 
preventive maintenance, carried out by trained personnel and recorded. As EtO 
can cause deterioration of gaskets , seals and fittings and result in leaks, 
careful maintenance of equipment is an essential preventive measure. 

ENVIRONMENTAL MONITORING: To assure a safe work environment and establish 
compliance with legal limits and voluntary guidelines, measurement of EtO 
concentrations during and after normal use of sterilization equipment is 
required. Sampling should be conducted at the sterilizer, in workers' breath­
ing zones and in areas where they might be exposed during the work routine. 
The frequency of routine monitoring will depend on the extent of EtO use, but 
should be at least every 6 months and whenever the system has been changed or 
repaired. Monitoring results should be maintained and available to employees . 

MEDICAL SURVEILLANCE : A medical program should evaluate both the acute and 
chronic effects of EtO. A thorough medical history and physical examination, 
with particular attention to the hematological, neurological and reproductive 
systems, should be done initially and updated yearly. These medical records 
and the results of monitoring for exposure levels are required by California 
law and must be available to the worker. 

FIRST AID 


CONTACT WITH LIQUID: Immediately remove contaminated clothing and thoroughly 
wash contaminated skin with soap and water . Flush eyes with large amounts of 
water. See a physician immediately . Contaminated clothing should be 
1aundered and rubber goods aerated before use. Contaminated leather shoes 
should be discarded. 

INHALATION OF GAS: Move irrunediately to fresh air. If~ symptoms occur; a 
physician must be seen as soon as possible. 

FOR FURTHER INFORMATION, CONTACT THE FOLLOWING: 

Your supervisor, health and safety committee or union representative 

HESIS (Hazard Evaluation System and Information Service) 
Department of Health Services/Department of Industrial Relations 
2151 Berkeley Way, Room 504, Berkeley, CA 94704 
(415) 540-3014 (call collect) 

Cal/OSHA Consultation Service (for employers) 

See your local phone book under California, State of, Industrial Relations 


Cal/OSHA Division of Occupational Safety and Health (for employees) 

See you r local phone book under California, State of, Industrial Relations 


For detailed recommendations on use of EtO , see Good Hospital 

Practice: Ethylene Oxide Gas - Ventilation Recommendations and Safe Use from 

the Association for the Advancement of Medical Instrumentation, Suite 602, 

1901 North Fort Meyer Drive, Arlington , Virginia 22209 , (703) 525-4890 ($20 

per copy plus $2 handling charge) . 
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