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Cleaning is the removal of foreign material (e.g., soil, and organic material} from objects and is normally 
accomplished using water with detergents or enzymatic products. Thorough cleaning is required before high-level 
disinfection and sterilization because inorganic and organic materials that remain on the surfaces of instruments 
interfere with the effectiveness of these processes. Also, if soiled materials dry or bake onto the instruments, the 
removal process becomes more difficult and the disinfection or sterilization process less effective or ineffective. 
Surgical instruments should be presoaked or rinsed to prevent drying of blood and to soften or remove blood from 
the instruments. 

Cleaning is done manually in use areas without mechanical units (e.g., ultrasonic cleaners or washer-disinfectors} or 
for fragile or difficult-to-clean instruments. With manual cleaning, the two essential components are friction and 
fluidics. Friction (e.g., rubbing/scrubbing the soiled area with a brush} is an old and dependable method. Fluidics (i.e., 
fluids under pressure} is used to remove soil and debris from internal channels after brushing and when the design 
does not allow passage of a brush through a channel.445 When a washer-disinfector is used, care should be taken in 
loading instruments: hinged instruments should be opened fully to allow adequate contact with the detergent 
solution; stacking of instruments in washers should be avoided; and instruments should be disassembled as much as 
possible. 

The most common types of mechanical or automatic cleaners are ultrasonic cleaners, washer-decontaminators, 
washer-disinfectors, and washer-sterilizers. Ultrasonic cleaning removes soil by cavitation and implosion in which 
waves of acoustic energy are propagated in aqueous solutions to disrupt the bonds that hold particulate matter to 
surfaces. Bacterial contamination can be present in used ultrasonic cleaning solutions (and other used detergent 
solutions} because these solutions generally do not make antibacterial label claims 446• Even though ultrasound alone 
does not significantly inactivate bacteria, sonication can act synergistically to increase the cidal efficacy of a 
disinfectant 447• Users of ultrasonic cleaners should be aware that the cleaning fluid could result in endotoxin 
contamination of surgical instruments, which could cause severe inflammatory reactions 448• Washer-sterilizers are 
modified steam sterilizers that clean by filling the chamber with water and detergent through which steam passes to 
provide agitation. Instruments are subsequently rinsed and subjected to a short steam-sterilization cycle. Another 
washer-sterilizer employs rotating spray arms for a wash cycle followed by a steam sterilization cycle at 285°F 449• 450• 

Washer-decontaminators/disinfectors act like a dishwasher that uses a combination of water circulation and 
detergents to remove soil. These units sometimes have a cycle that subjects the instruments to a heat process (e.g., 
93°C for 10 minutes} 451• Washer-disinfectors are generally computer-controlled units for cleaning, disinfecting, and 
drying solid and hollow surgical and medical equipment. In one study, cleaning (measured as 5-6 log10 reduction} 
was achieved on surfaces that had adequate contact with the water flow in the machine 452• Detailed information 
about cleaning and preparing supplies for terminal sterilization is provided by professional organizations 453• 454 and 
books 455. Studies have shown that manual and mechanical cleaning of endoscopes achieves approximately a 4-
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Many disinfectants are used alone or in combinations (e.g., hydrogen peroxide and peracetic acid) in the health-care 

setting. These include alcohols, chlorine and chlorine compounds, formaldehyde, glutaraldehyde, ortho

phthalaldehyde, hydrogen peroxide, iodophors, peracetic acid, phenolics, and quaternary ammonium compounds. 

Commercial formulations based on these chemicals are considered unique products and must be registered with 

EPA or cleared by FDA. In most instances, a given product is designed for a specific purpose and is to be used in a 

certain manner. Therefore, users should read labels carefully to ensure the correct product is selected for the 

intended use and applied efficiently. 

Disinfectants are not interchangeable, and incorrect concentrations and inappropriate disinfectants can result in 

excessive costs. Because occupational diseases among cleaning personnel have been associated with use of several 

disinfectants (e.g., formaldehyde, glutaraldehyde, and chlorine), precautions (e.g., gloves and proper ventilation) 

should be used to minimize exposure 318• 480• 481 . Asthma and reactive airway disease can occur in sensitized persons 

exposed to any airborne chemical, including germicides. Clinically important asthma can occur at levels below ceiling 

levels regulated by OSHA or recommended by NIOSH. The preferred method of control is elimination of the chemical 

(through engineering controls or substitution) or relocation of the worker. 

The following overview of the performance characteristics of each provides users with sufficient information to select 

an appropriate disinfectant for any item and use it in the most efficient way. 
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