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DISCLAIMER 

Technology review is a brief report, prepared on an urgent basis, which draws on 

restricted reviews from analysis of pertinent literature, on expert opinion and / or 

regulatory status where appropriate. It has not been subjected to an external review 

process.  While effort has been made to do so, this document may not fully reflect all 

scientific research available. Additionally, other relevant scientific findings may have 

been reported since completion of this review. 
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 EXECUTIVE SUMMARY 
 

Introduction 

Sterilisation refers to any process that effectively kills or eliminates transmissible agents 

such as fungi, bacteria, viruses and spore forms from a surface, equipment, food, 

medication or biological culture medium. Low temperature sterilisation, referring to 

sterilisation at temperature which are much lower than that used for steam sterilisation, is 

applied for sterilising delicate  and heat sensitive items (objects sensitive to temperature 

greater than 60°C such as plastics, optics and electric), materials and surgical 

instruments. STERIS SYSTEM 1 low-temperature sterilizer is a low temperature sterile 

processing system for immersible surgical and diagnostic devices. The STERIS 

SYSTEM 1 processor (SS1) uses peracetic acid olution (STERIS 20 Sterilant) to destroy 

potentially dangerous microorganisms that could cause infections if left on medical 

devices. This technology review was conducted following a request from Senior Principal 

Assistant Director, Medical Development Services Section, Medical Development 

Division, Ministry of Health Malaysia following a presentation from a company at the 

Engineering Services Division, Ministry of Health.   

   

Objective /aim 
The objective of this systematic review was to assess the safety, efficacy or effectiveness 

and cost-effectiveness of STERIS SYSTEM 1 low-temperature sterilizer for sterilising  

endoscopes. 

 

Results and conclusions 

The search strategies yielded 12 articles on the safety and efficacy of STERIS SYSTEM 

1 low-temperature sterilizer. There was evidence to suggest that the use of STERIS 

SYSTEM 1 low-temperature sterilizer for sterilising endoscopes may have the potential 

to cause or contribute to injuries, infections and may reduce the longevity of the 

endoscopes. There was limited evidence to suggest the bactericidal and sporicidal 

efficacy of   SYSTEM 1 low-temperature sterilizer for sterilising endoscopes. However, 

there was no retrievable evidence on the safety, efficacy or effectiveness of the currently 

marketed STERIS SYSTEM 1 low-temperature sterilizer (after 2008) for sterilising 

endoscopes. Hence, the safety, efficacy or effectiveness of the currently marketed 

STERIS SYSTEM 1 low-temperature sterilizer (after 2008) could not be determined. 

There was no retrievable evidence on the cost-effectiveness of STERIS SYSTEM 1 low-

temperature sterilizer for sterilising endoscopes. 

 
 

Methods  

Electronic databases were searched, which included PubMed, Medline, EBM Reviews-

Cochrane Central Register of Controlled Trials, EBM Reviews-Cochrane database of 

systematic reviews, EBM Reviews - HTA Databases, Horizon Scanning database 

(National Horizon Scanning, Australia and New Zealand Horizon Scanning, Defra UK), 

FDA website, and Google for published reports. There was no limit in the search. 

Relevant articles were critically appraised using Critical Appraisal Skills Programme 

(CASP) and evidence graded using US / Canadian Preventive Services Task Force. 
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STERIS SYSTEM 1 LOW-TEMPERATURE STERILIZER  

 

1. INTRODUCTION 

 

Sterilisation refers to any process that effectively kills or eliminates transmissible agents 

such as fungi, bacteria, viruses and spore forms from a surface, equipment,  food, 

medication or biological culture medium.
1 

Sterilization does not, however, remove prions 

(a protein molecule that lacks nucleic acid, that is, no DNA or RNA, often considered to 

be the cause of various infectious diseases of the nervous system). Sterilization can be 

achieved through the application of heat, chemicals, irradiation, high pressure or 

filtration.
1
 Disinfectants are antimicrobial agents that are applied to non-living objects to 

destroy microorganisms, the process which is known as disinfection. Disinfection is 

defined as cleaning of some or all of the pathogenic organisms which may cause 

infection. Bacterial endospores are the most resistant to disinfectants, however some 

viruses and bacteria also possess some tolerance. Very few disinfectants can sterilize (the 

complete elimination of all microorganisms) for example Gluteraldehyde. Those that can 

sterilize depend entirely on their mode of application.
2 

Some disinfectants will kill spores 

with prolonged exposure time (six to ten hours).
3 
 

 

Numerous reports have documented high incidence of nosocomial infections due to the 

use of inadequately disinfected or sterilised medical instruments. Thus proper cleaning, 

disinfection and sterilisation of medical instruments is essential for the prevention and 

control of hospital infections.
3 

According to United States Food and Drug Administration 

(U.S. FDA), the degree of reprocessing depends on the intended use of the reusable 

device. Critical devices; are devices that are introduced into or have contact with the 

blood stream or normally sterile areas of the bodies such as implants and surgical 

instruments need to be sterilised prior to use. Semi-critical devices; are devices that 

contact intact mucous membranes or non-intact skin, but do not ordinarily penetrate the 

blood barrier or otherwise enter normally sterile areas of the body such as endoscopes for 

example bronchoscope, laryngoscope, cystoscope, otoscope, arthroscope, laparoscopes, 

gastrointestinal endoscopes and respiratory therapy equipment should be sterilised if 

possible. If sterilisation is not possible, a minimum of high-level disinfection is required 

before use. Noncritical devices; are devices that only contact intact skin of the patient 

such as bedpans, examination tables and blood pressure cuffs. It may require cleaning 

and/ or intermediate or low level disinfectants.
4 

 

Low temperature sterilisation, referring to sterilisation at temperature which are much 

lower than that used for steam sterilisation, is applied for sterilising delicate  and heat 

sensitive items (objects sensitive to temperature greater than 60°C such as plastics, optics 

and electric), materials and surgical instruments.
3
 Various methods of low temperature 

sterilisation are Ethylene oxide (EtO), formaldehyde, Peracetic acid (PAA), hydrogen 

peroxide (H2O2), plasma sterilisation and gas plasma sterilisation.
3
    

 

STERIS SYSTEM 1 low-temperature sterilizer is a low temperature sterile processing 

system for immersible surgical and diagnostic devices. The STERIS SYSTEM 1 
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processor (SS1) uses peracetic acid olution (STERIS 20 Sterilant) to destroy potentially 

dangerous microorganisms that could cause infections if left on medical devices.
5 

 

 This technology review was conducted following a request from Senior Principal 

Assistant Director, Medical Development Services Section, Medical Development 

Division, Ministry of Health Malaysia following a presentation from a company at the 

Engineering Services Division, Ministry of Health.   

   

2. OBJECTIVE /AIM 

 

The objective of this systematic review was to assess the safety, efficacy or effectiveness 

and cost-effectiveness of STERIS SYSTEM 1 low-temperature sterilizer for sterilising 

endoscopes. 

 

3.         TECHNICAL FEATURES 

 

 STERIS SYSTEM 1 Processor (SS1) is a tabletop liquid chemical system to provide 

sterile processing of instruments, such as endoscopes and other medical devices. It is 

claimed that even delicate, heat sensitive scopes, cameras, instruments, and accessories 

can be safely sterilised in 30 minutes- Just In Time (JIT
™

) for each procedure.
4,5

     

 

 STERIS SYSTEM 1 low-temperature sterilizer consists of tabletop, microprocessor-

controlled SYSTEM 1 Processor, STERIS 20 Sterilant Concentrate, and multiple 

instrument processing trays and containers. It also has Verify
®
 biological and chemical 

indicators for the STERIS Process.
6,7 

 

According to the manufacturer, STERIS SYSTEM 1 Processing System employs 

STERIS 20 Sterilant Concentrate that is a powerful chemical sterilant with a high degree 

of material compatibility. The STERIS 20 formulation includes the active ingredient, 

peracetic acid, which is a chemical biocidal agent with a proprietary anti-corrosion 

formulation to provide safe, low temperature destruction of microorganisms. Peracetic 

acid kills microorganisms by oxidation and subsequent destruction of their cell 

membrane via the hydroxyl radical (OH). The STERIS Process does not present the 

hazards associated with gluteraldehyde, and provides the following features:-  

 Optimal concentration of sterilant per cycle 

 Single-use packaging 

 Automatic preparation of use dilution 

 Effective in 12 minutes at 51.5°C (125° F) 

 Neutral pH 

 Nontoxic 

 No disposal precautions following standard cycle
7 
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It is claimed that SYSTEM 1 oxidative chemistry minimises the potential of micro-

organism build-up (biofilm) on instruments.
6 

It is also claimed that the SYSTEM 1 Sterile 

Processing System increases productivity, control costs, and significantly reduces 

environmental and human safety risks associated with other low temperature sterilization 

systems or disinfection methods.
5,7 

4. Methodology 

4.1. Searching 

Electronic databases were searched, which included PubMed, Ovid Medline (R), EBM 

Reviews-Cochrane Central Register of Controlled Trials, EBM Reviews-Cochrane 

database of systematic reviews, EBM Reviews - HTA Databases,  Horizon Scanning 

database (National Horizon Scanning, Australia and New Zealand Horizon Scanning, 

Defra UK), FDA website, and Google for published reports. There was no limit in the 

search. Additional articles were identified from reviewing the bibliographies of retrieved 

articles.  

 

The search strategy used the terms which were either used singly or in various 

combinations; steris system 1, low temperature sterilizer, peracetic acid,  endoscopes 

sterilizer, and cost.  

 

4.2. Selection 

 All published articles related to safety, efficacy or effectiveness and cost-effectiveness of 

STERIS SYSTEM 1 low-temperature sterilizer were selected. Document provided by a 

company on STERIS SYSTEM 1 low-temperature sterilizer was also included.  Relevant 

articles were critically appraised using Critical Appraisal Skills Programme (CASP) and 

evidence was graded according to US/Canadian Preventive Services Task Force 

(Appendix 1) 
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5.         RESULTS AND DISCUSSION 

The search strategies yielded eight articles on the safety of STERIS SYSTEM 1 low-

temperature sterilizer for sterilising endoscopes and four articles on the efficacy of 

STERIS SYSTEM 1 low-temperature sterilizer for sterilising endoscopes. The search 

strategies did not yield any article on the cost or cost-effectiveness of STERIS SYSTEM 

1 low-temperature sterilizer. 

   

5.1. SAFETY 

 

 STERIS SYSTEM 1 low-temperature sterilizer receives FDA marketing clearance in 

1988. However, according to the U.S. FDA, in 2008 STERIS Corporation (STERIS) has 

significantly modified the SS1, and FDA has not approved or cleared this modified 

product. Thus, FDA has not determined whether the SS1 is safe or effective for its 

labelled claims, including claims that it sterilizes medical devices.  On May 2008, FDA 

issued a warning letter to STERIS identifying significant changes that STERIS made to 

SS1 that could significantly affect the safety or the effectiveness of the device.
4,8 

  

 On 3 December 2009, FDA had also issued a notice on concerns about the STERIS 

SYSTEM 1 Processor, components, and accessories, and FDA recommendations to 

Healthcare Facility Administrator and Infection Control Practitioner.
9
 On 2 February 

2010, FDA had also issued extension of recommended time period (18 months from 2 

February 2010) for healthcare facilities to transition to legally-marketed alternatives.
10,11 

 

  
FDA had also received some reports on malfunctions of the SS1 that had potential to 

cause or contribute to serious injuries to patients such as infections.
4
 There have also 

been reports on injuries, mostly burns from exposure to the sterilant solution, to the 

healthcare facility staff operating the device.
4,12 

 

 The New York State Department of Health received reports of three clusters of culture-

positive bronchoscopy specimens obtained in 1996 and 1998 from patients at local health 

care facilities. Investigations of those clusters indicated involvement of Mycobacterium 

tuberculosis, M. intracellulare, or imipenem-resistant Pseudomonas aeruginosa. 

Between patients uses, bronchoscopes had been cleaned, visually inspected, leak tested, 

and processed by STERIS SYSTEM 1 processors. The findings of the report identified 

additional problems related to using automated reprocessing machines such as conflicting 

recommendations for disinfection/sterilisation exist between bronchoscope and 

reprocessor system manufacturers. Personnel using automated reprocessing machines in 

these clusters did not received adequate device-specific training, and the wrong set up or 

connector systems were used.
13 level III 

 

 
Abraham et al. (2007) conducted a study looking at the effects of STERIS 1 sterilization 

and Cidex ortho-phthalaldehyde (OPA) high-level disinfection (HLD) on the image 

quality, physical structure, and deflective properties of two new flexible ureteroscopes. 

Two identical flexible ureteroscopes were sterilised individually using the STERIS 

SYSTEM 1 or disinfected with Cidex OPA for 100 trials followed by a crossover to the 

other method for another 100 trials over a period of 1 year. After every five trials, optical 
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quality, angle of deflection and fiber damage were analysed in the laboratory. Throughout 

the study, neither of these ureteroscopes was used clinically. The  study noted that after 

100 trials, ureteroscope 1, which was sterilised initially in STERIS SYSTEM, had a 12-

mm tear on its shaft (noted after 17
th

 trial), 297 damaged fibers, and 37% drop in 

resolution (loss of 3.75 line/mm). There was no change in deflection from baseline. In 

contrast, after 100 cycles, ureteroscope 2 which was subjected to HLD with Cidex OPA, 

had no visible external damage, a 0% change in resolution, 10 damaged fibers, and no 

change in deflection. After the crossover,  ureteroscope 2 developed a semilunar defect 

that obscured  the endoscopic view, whereas there was no further significant damage to 

ureteroscope 1. They concluded, after 100 cycles, the STERIS SYSTEM 1 rendered the 

flexible ureteroscope unusable, whereas HLD with Cidex OPA had minimal adverse 

impact.
14 

    
 

 

5.2. EEFICACY OR EFFECTIVENESS 

 

 There were four retrievable evidence on the efficacy or effectiveness of STERIS 

SYSTEM 1 low-temperature sterilizer. Bradley CR, Babb JR and Ayliffe GA (1995) 

conducted a study to evaluate the bactericidal and sporicidal efficacy of STERIS 

SYSTEM 1 Processor. The disinfectant, peracetic acid, was diluted to 0.2% within an 

enclosed system. The exposure time to disinfectant was 12 minutes and the overall cycle 

time ranged from 35 to 38 minutes with a mean of 29 minutes. Preliminary suspension 

tests, with and without yeast or serum, showed a log10 reduction of > 5 with 

Pseudomonas aeruginosa, Staphylococcus aureus and Bacillis subtilis in five minutes 

with 0.2% peracetic acid. After a routine cycle in the machine, endoscopes contaminated 

with the same organisms showed no growth. Two of 24 spore strips, containing 10(6) 

Bacillis subtilis   showed a small number of survivors (less than 10 per strip).
15 

 

 Villate et al. (1997) evaluated the STERIS SYSTEM for cold sterilisation with peracetic 

acid by contaminating a fiberoptic bronchoscope (FB) with specimens of Pseudomonas 

aeruginosa, Acinobacter baumanii and Mycobacterim kansasi before sterilising it. The 

FB was contaminated 24 times, 8 times by each microorganism, using specimens 

containing more than 10(8) cfu/ml. After fixing the secretions on the FB and washing it 

with enzyme soap, the BF was sterilised. Specimens were taken for culture after 

contamination of the FB, after washing, immediately after sterilisation and one hour after 

sterilisation. No microorganism growth of any of the samples was detected either 

immediately after sterilisation and one hour after sterilisation. The authors concluded that 

STERIS SYSTEM  based on peracetic acid is an alternative to other systems for cold 

sterilisation or high level disinfection.
16

 

 

 Duc DL et al. (2001) evaluated the microbicidal efficacy of STERIS SYSTEM 1 (SS1) 

for digestive endoscopes using GERMANDE and ASTM validation protocols. The 

channels of a gastroscope and a colonoscope were contaminated with suspensions of 

Pseudomonas aeruginosa, Aspergillus niger and Bacillus subtilis spores. It is then 

followed with manual washing only and treatment in SS1 without prewashing. The study 

demonstrated that, from an initial contamination level of 10(6) microorganisms per 

endoscope, no microorganisms were recovered in 35 of the 36 cycles with the SS1. In 
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one cycle with the colonoscope, three  Bacillus subtilis organisms were recovered from 

the channels. Washing only gave microbial reductions which varied with the 

microorganism tested. They concluded that SS1, integrated into an overall reprocessing 

procedure for digestive endoscopes, is capable of delivering the complete elimination of 

contaminating microorganisms in a reduced time.
17  

 

 

 In contrast, Rutala WA, Gergen MF and Weber DJ (1998) conducted a comparative 

evaluation of sporicidal activity of new low-temperature sterilisation technologies; 

ethylene oxide with hydrochlorofluorocarbons, 2 plasma sterilisation systems that use 

vaporised hydrogen peroxide (Sterrad 100 and Sterrad 100S)  and liquid peracetic acid 

immersion system (STERIS SYSTEM 1 Processor). They found that ethylene oxide with 

hydrochlorofluorocarbons, the Sterrad 100 and  Sterrad 100S half cycle were highly 

effective in killing approximately 10(6) Bacillus stearothermophilus spores present in the 

center of narrow-lumen stainless steel tubes. As the lumen diameter decreased with the 

lumen test unit, the Sterrad 100 demonstrated reduced ability to kill Bacillus 

stearothermophilus spores present on the carrier.  At the smallest diameter tested (1 mm), 

the Sterrad 100 system failed 74% of the time. The STERIS SYSTEM 1 was not effective 

in completely eliminating the 10(6) inoculums under test containers. The authors 

concluded that the Sterrad 100S was significantly superior to the Sterrad 100 system and 

equivalent to ethylene oxide with  hydrochlorofluorocarbons. The STERIS SYSTEM 1 is 

limited by diffusion of the chemical sterilant into the interior of the lumen test unit.
18 

 

5.3. COST- EFFECTIVENESS 

  

 There was no retrievable evidence on the cost-effectiveness of STERIS SYSTEM 1 low-

temperature sterilizer for sterilising endoscopes.  

 

6. CONCLUSION 

 

6.1. SAFETY 

 

 There was evidence to suggest that the use of STERIS SYSTEM 1 low-temperature 

sterilizer for sterilising endoscopes may have the potential to cause or contribute to 

injuries, infections and may reduce the longevity of the endoscopes. There was no 

retrievable evidence on the safety of the currently marketed STERIS SYSTEM 1 low-

temperature sterilizer (after 2008). Hence, the safety of the currently marketed STERIS 

SYSTEM 1 low-temperature sterilizer (after 2008) for sterilising endoscopes could not be 

determined.      

 

6.2. EFFICACY OR EFFECTIVENESS  

 

 There was limited evidence to suggest the bactericidal and sporicidal efficacy of    

 SYSTEM 1 low-temperature sterilizer for sterilising endoscopes. However, there was no 

retrievable evidence on the efficacy or effectiveness of the currently marketed STERIS 

SYSTEM 1 low-temperature sterilizer (after 2008). Hence, the efficacy or effectiveness 
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of the currently marketed STERIS SYSTEM 1 low-temperature sterilizer (after 2008) for 

sterilising endoscopes could not also be determined.          

 

 6.3. COST- EFFECTIVENESS 

 

 There was no retrievable evidence on the cost-effectiveness of STERIS SYSTEM 1 low-

temperature sterilizer for sterilising endoscopes.  
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8.         APPENDIX 

 

8.1 Appendix 1     

   

DESIGNATION OF LEVELS OF EVIDENCE 

 

I Evidence obtained from at least one properly designed randomized controlled trial. 

 

II-I Evidence obtained from well-designed controlled trials without randomization. 

 

II-2  Evidence obtained from well-designed cohort or case-control analytic studies, preferably 

from more than one centre or research group. 

 

II-3   Evidence obtained from multiple time series with or without the intervention.  Dramatic 

results in uncontrolled experiments (such as the results of the introduction of penicillin 

treatment in the 1940s) could also be regarded as this type of evidence. 

 

III Opinions or respected authorities, based on clinical experience; descriptive studies and 

case reports; or reports of expert committees. 

  

 

SOURCE: US/CANADIAN PREVENTIVE SERVICES TASK FORCE (Harris S2001) 

 

 

 

 

 

 

 

 

 

 


