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 Refers to a chemical germicide as capable of destroying  all viruses, vegetative bacteria, 

fungi, mycobacteria  and some but not all bacterial spore.

 Is a sterilante used for a shorter contact time to achieve a 6-log reduction of a species of 

mycobacterium. Such as M.Bovis or M.Terrae, that has resistance characterizes similar to 

human strain of M.Tuberculosis.

High Level Disinfection



Germicide Concentration

Glutaraldehyde                                    > 2.0%

Ortho-phethalaldehyde 0.55%

Hydrogen peroxide*                                       7.5%

Hydrogen peroxide and peracetic acid*                     1.0%/0.08%- 7.5% / 0.23%

Peracetic acid                                                                         0.2% - 0.35%

Chlorine compounds                                                       650-675 active free cl-

(chlorine dioxide, hypochlorus Acid)

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

 Glutaraldehyde is used most commonly as a HLD for medial         

equipment such as endoscopes, transducers, anesthesia and         

respiratory therapy equipment.

 Glutaraldehyde, a saturated dialdehyde, has been the most     

widely used chemical for the HLD.

 Most aqueous solutions of GA are acidic and must be activated     

(made Alkaline to PH 7.5-8.5) to become                                

sporicidal.
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Glutaraldehyde

 Once activated, these solutions have a shelf-life of minimally  14 days, because 

of the polymerization of the GA molecules  at Alkaline PH levels, this 

polymerization block the active site (aldehyde groups) that are responsible for its 

biocidal activity.

 Mechanism of action:

Alkylation of sulfidryl, hydroxyl, carboxyl and amino group,

which alters RNA, DNA and protein synthesis.
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Glutaraldehyde Concentration:

The concentration of active GA decrease over time, because:

1. Evaporation:

The solution conversion to a gaseous state and release to air.

2. Dilution:

Reduction the concentration of GA, because the presence of droplets of water adhering to instruments.

3. Carry Cover:

Gradual loss due to adherence of the solution to the surfaces of instrument. 

4.   Challenging loads of microbes and organic matter. 

5.   Aging
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End Point:

 Type of instruments

 Number of instruments

 Number of days that have been used.

 Presence of droplets of water.

 Evaporation

 Carry cover.

 Chemical formulations.

 High level Disinfection must be changed when the solutions fail to meet MEC or exceed the   HLD reuse life , whichever 

comes first (AORN 2015, AAMI 2015, ASGE 2008)

 If additional HLD is added to an AER or basin, the reuse life should be determined by the first use activation of the 

original solution-Topping off. (Multi society guidelines 2016).
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Monitoring GA Concentration:

Minimum effective Concentration of GA is 1.5% .

 Test strips for GA 2.4% show failure when the Concentration drops below 1.5% .

 The MEC may never be used to extend the reuse life claim of the product. (AAMI . 2019)

High Level Disinfection

The Frequency of Testing: (CDC-2019)

 Should be based on how frequently the solutions 
are used  

Used daily Test daily , before use

Used weekly            Test weekly , before use

Used 30 time per day            Test each 10 times



ADVANTAGES:

 Excellent biocidal activity

 Effectiveness is supported by numerous studies.

 Inexpensive

 Non corrosive to metals, rubbers and plastics.

 Can be use for manual or AER.

 Activity in the presence of organic matter.
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Disadvantages:
 Respiratory irritant (coughing, sneezing) 

 Allergic contact dermatitis.

 Develop acute sensitives (display as itching, slight redness, swelling)

 Irritation of eyes , and nasal membranes(rhinitis , epistaxis)

 Asthma like syndrome

 Remaining on equipment: colitis , keratopathy

 Fixation of blood and tissue on surface

 GA can be absorbed by inhalation , ingestion and skin

 Irritation odor.

High Level Disinfection

 GA can be absorbed by inhalation, ingestion and skin.

 It has detectable odor at 0.04 ppmv , and is irritating to skin and mucous membrenes at 0.3 ppmv. 

 Vapors are released whenever solutions are distributed and the surface tension is broken (Mixing, adding and 

removing equipment or disposing of a GA solutions)



Reprocessing Room Standards:

Reprocessing of contaminated patient equipment should  be  done in an area designated and dedicated for this function.

There should be negative air pressure in the reprocessing room. (FGI,2014) Keeping processing room temperature as low as possible.

Minimum of 10 air exchanges per hour in the reprocessing area. (FGI,2014)

The vapor concentration of the chemical disinfectant being used  should not exceed allowable limits (0.05 ppm for glutaraldehyde).              

High Level Disinfection

The minimum capture velocity at least 100 feet per minute.

Local exhaust ventilation also be installed at the point of release. Exhaust to fume cabinets with activated charcoal. 

Exhaust should be vented directly outside. Air must not be recirculate.

Reducing the release of GA vapor during transfer and pouring GA to soaking basin.

Specific containers (Basin) for HLD Solution. Use appropriately- sizes  soaking basins.  

The agent should be used in closed containers with tight- fitting lids.

Eye wash stations 

The room must have more than one sink and separate hand washing facilities sink should be deep enough to allow complete immersion  
of the endoscope.
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Glutaraldehyde Exposures with and without Local Exhaust Ventilation



Ortho-phthalaldehyde (OPA):

 Is an alkylating agent which contains 0.55%  benzenedicarboxaldehyde

 OPA Solution is a clear, pla-blue with a pH 7.5

 The minimum effective concentration (MEC): 0.3%

 The solution may be reused for a maximum of 14 days.

 Should be monitored during using solution. (Test strips fot OPA)

 No activation

 Shelf life: 75 days.

 Manual-AER

 The HLD claim of OPA : 10-12 min at 20℃
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Advantages:

 Fast acting

 Good microbiocidal activity

 No activation required.

 Odor not significant

 Good material compatibility

 Stable in wide range PH

 Does not coagulate blood or fix Proteins.
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Disadvantages:

 Stain skins, mucous membranes, clothing and environmental surfaces (Gray)

 (Test : Stain patient mouth)

 More expensive than GA.

 Irritates eyes and damage when it contacts

 Can aggravate bronchitis or asthma

 Slow sporicidal activity

 Potential irritant to eyes, skin, nose and other tissues

 Require neutralization prior to disposal.

 Repeated exposure: hypersensitivity in patients with bladder cancer.
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Advantages:

 Rapid sterilization time (30-45 min)

 Low-temperature (50-53℃) liquid immersion sterile.

 Significant efficacy at higher temperatures.

(6 log reduction of spores at 50℃＜2 min)

 Rapidly sporicidal.

 Environmentally friendly (acetic acid, O2, H2O).

 No adverse health effects when used under normal 

conditions.

 Does not coagulate Blood or fix tissues to Protein.

 Does not allow biofilm creation.

 Removed GA hardened bioburden from biopsy channels.

 Has not cause resistant organisms. 

High Level Disinfection

Peracetic Acid (PPA):

Oxidising agent.

Mechanism of action: 

Denaturating Protein

Disrupting cell-wall permeability

Oxidising sulphydryl and Sulphur bounds in protein.



Disadvantages:

 Potential material incompatibility (Aluminium anodized)

 Can corrode copper, brass, bronze, plain steel and galvanized Iron.

 Oxidizing ability may expose the leaks in internal channels of scopes previously disinfected with GA.

 Unstable, when diluted.

 More expensive.

 Serious eye and skin damage with contact.

 Concentrates are used only in specific AER.

High Level Disinfection

 This biocide is used in a number of AER ( steris 1)

 The sterilant: 35% PPA , is dilated to 0.2% at 50℃ temp.

 Exposure.Time: 12 min /cycle: 25-30 min

 Instruments are processed in an unwrapped condition and are wet.

 They can not be stored in a sterile state. 
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