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Abstract 
 
       Name                 : Ahmed Hamdy Mustafa Hussein. 

      Title of thesis      : Evaluation of occupational exposure 

                                   to ethylene oxide (EtOx) and its effects 

                                   on workers in the field of medical products  

                                   sterilization. 

      Degree                : M.Sc. in Environmental Science, Basic  

                                   Science Department, Institute of         

                                   Environmental Studies &  

                                   Research, Ain Shams University. 

 
Ethylene oxide gas (EtO) represents an important hazardous 

industrial gas for the contact workers during the sterilization of the 

medical products. More recent work has focused on aspect of its 

harmful effects on exposed persons. Thus, the studying of the 

immunological parameters in exposed blood persons may help to 

predict the bad effects and these parameters like: immunoglobulin 

G (IgG) concentration and the clusters of differentiation subsets 

(CDs). Also, studying the hematological changes can give a good 

mirror of the general health of these contact persons; these 

parameters like: hemoglobin concentration (Hb), platelets count 

(PLT) and total leukocyte count (TLC). Finally, the hazardous 

effects of gas exposure may be clarified in studying the cancer 

incidence probability; studying of the p53 gene mutations is 

considered one of the further steps to know how to control these 

bad effects. 
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Introduction 
 
      Ethylene Oxide gas (EtO) is an important volatile industrial 

chemical.  Its major importance in the heat -sensitive materials 

and products sterilization (Nakata et al ., 2004). 

     Although, EtO gas is a well-known sterilizing agent such as 

sterilizing bandages, sutures, surgical implements, oxygenators 

and tubing applied to heart surgery, the residual levels of EtO gas 

and ethylene glycol (EG), may be hazardous to the patients. 

Therefore, it must be removed by the aeration process (Jordy et 

al., 2000 and Dias et al., 2009). 

      The Ethylene oxide (EtO) gas is toxic to humans due  to its 

epoxide forms hydroxyethyl adducts with macromolecules such as 

hemoglobin and DNA,  so the gas is mutagenic in vivo and in vitro 

and carcinogenic in experimental animals (Marczynski et al., 

2006). Also in human , due to its capability of increasing the 

incidence of leukemia and/or lymphoma in the exposed persons ( 

Vincent et al ., 2007). 

     Concurrently, EtO gas may cause reproductive failure if 

exposed personals were exposed in large quantities (Mendes et 

al., 2007 and Nancy et al., 2007).             


