
SHEA LECTURESHIP 
Safer Healthcare Environments for Infection Prevention 

William A. Rutala, PhD, MPH 
Director, Hospital Epidemiology, Occupational Health and Safety; 

Professor of Medicine and Director, Statewide Program for 
Infection Control and Epidemiology 

University of North Carolina at Chapel Hill and UNC Health Care,  
Chapel Hill, NC 





Hospital Epidemiology, UNC Health Care 
SPICE, Statewide Program for Infection Control and Epidemiology 



 



DISCLOSURES 

ÅConsultation 

ïAdvanced Sterilization Products, Clorox 

ÅHonoraria (speaking) 

ïAdvanced Sterilization Products, 3M 

ÅGrants 

ïCDC 



disinfectionandsterilization.org 



Safer Healthcare Environments for Infection Prevention 

New Technologies and Future Challenges 

ÅReprocessing reusable medical/surgical 
instruments 

ÅHospital surfaces 

ÅWater  
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DISINFECTION AND STERILIZATION 

ÅEH Spaulding believed that how an object will be disinfected 
ŘŜǇŜƴŘŜŘ ƻƴ ǘƘŜ ƻōƧŜŎǘΩǎ ƛƴǘŜƴŘŜŘ ǳǎŜ 

ïCRITICAL - objects which enter normally sterile tissue or the 
vascular system or through which blood flows should be sterile 

ïSEMICRITICAL - objects that touch  mucous membranes or skin 
that is not intact require a disinfection process (high-level 
disinfection[HLD]) that kills all microorganisms but high 
numbers of bacterial spores 

ïNONCRITICAL - objects that touch only intact skin require low-
level disinfection 





Newer Trends in Sterilization of  
Patient Equipment 

ÅAlternatives to ETO-CFC 

 ETO-CO2, ETO-HCFC, 100% ETO 

ÅNew Low Temperature Sterilization Technology 

 Hydrogen Peroxide Gas Plasma-most common 

 Vaporized hydrogen peroxide-limited clinical use 
Ozone and hydrogen peroxide-not FDA cleared 

 Nitrogen dioxide-not FDA cleared 

 



Rapid Readout BIs for Steam Now Require 
a 1-3h Readout Compared to 24-48h 



Super Rapid Readout Biological Indicators 
Commercially available in early 2013 

1491 BI (blue cap) 

Å Monitors 270°F and 275°F 

gravity ðdisplacement steam 

sterilization cycles 

Å 30 minute result (from 1 

hour) 

1492V BI (brown cap) 

Å Monitors 270°F and 275°F 

dynamic-air-removal (pre-vacuum) 

steam sterilization cycles 

Å 1 hour result (from 3 hours) 
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High-Level Disinfection of  
ά{ŜƳƛŎǊƛǘƛŎŀƭ hōƧŜŎǘǎέ 

Exposure Time > 8m-45m (US), 20oC 
Germicide                                                       Concentration_____ 
Glutaraldehyde                                                    > 2.0% 
Ortho-phthalaldehyde                                           0.55% 
Hydrogen peroxide*                                                7.5% 
Hydrogen peroxide and peracetic acid*             1.0%/0.08% 
Hydrogen peroxide and peracetic acid*      7.5%/0.23% 
Hypochlorite (free chlorine)*                                650-675 ppm 
Accelerated hydrogen peroxide       2.0% 
Peracetic acid          0.2% 
Glut and isopropanol       3.4%/26% 
Glut and phenol/phenate**                                  1.21%/1.93%___ 

*May cause cosmetic and functional damage; **efficacy not verified 

 
 



Semicritical Equipment 

ÅReprocessing semicritical items has been shown to have a 
narrow margin of safety 

ÅGenerally, the narrow margin of safety attributed to high 
microbial load and complex instruments with lumens 

ÅAny deviation from the recommended reprocessing 
protocol can lead to the survival of microorganisms and an 
increased risk of infection 

ÅProblems encountered with reprocessing semicritical 
equipment often related to improper cleaning 

 



Reprocessing Semicritical Items 

ÅNew Developments in Reprocessing 
ïEndoscopes 

ïLaryngoscopes 

ïInfrared coagulation device 

ïNasopharyngoscopes 

ïEndocavitary probe 

ïProstate biopsy probes 

ïTonometers 



 



MULTISOCIETY GUIDELINE ON 
REPROCESSING GI ENDOSCOPES, 2011 

Petersen et al. ICHE.  2011;32:527 



Multi-Society Guideline for Reprocessing Flexible 
Gastrointestinal Endoscopes, 2011 

Å Since 2003, changes in 
ïHigh-level disinfectants 
ïAutomated endoscope reprocessors- one AER with cleaning claim  
ïEndoscopes 
ïEndoscopic accessories 

Å However, efficacy of decontamination and high-level disinfection is 
unchanged and the principles guiding both remain valid 

Å Additional outbreaks of infection related to suboptimal infection 
prevention practices during endoscopy or lapses in endoscope 
reprocessing (unfamiliarity with endoscope channels, accessories, 
attachments; gaps in infection prevention at ASC; care of intravenous 
lines and administration of anesthesia or other medications (reuse of 
needles and syringes, multidose vials) 

 
 

  
 






