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High Level Disinfection Defined by FDA

The Food and Drug Administration (FDA) defines High Level Disinfection (HLD) as a 
lethal process utilizing a sterilant under less than sterilizing conditions and killing 
all forms of microbial life except for large numbers of bacterial spores.5 To claim 
HLD a product/process, according to FDA, needs to demonstrate it kills all forms of 
microbial life; bacteria, fungi, mycobacteria, virus, and demonstrate a potential for 
sporicidal activity. Even if this sporicidal activity is obtained for a longer contact time 
than the recommended use conditions. The chart highlights that Bacterial Spores 
are, the more resistant microbe group to disinfectants.

Note: To achieve ‘Sterilisation’, all viable 
microorganisms must be killed. While 
High level disinfectants (HLD) kills all 
viable microorganisms,  except a large 
number of bacterial spores. However, 
all spores need to be shown to be 
killed over longer contact time than 
the recommended use conditions. 
The other disinfectants Intermediate 
level disinfectants (ILD) and Low level 
disinfectants (LLD) are less effective 
in killing all microbe groups and no 
substitute to HLD. 
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To help select the best HLD product/process it is important to know 
your sporicidal activity results and the time it takes to achieve them. 
In this sporicidal activity study, ultraviolet disinfection technology (Hypernova Chronos, Germitec) was 
compared against three common FDA chemical sterilants (CIDEX OPA Solution, SPOROX II Sterilizing 
and Disinfection Solution and CIDEX Activated Dialdehyde Solution) against Bacillus subtilis.6 

The microbiology carrier tests are conducted to demonstrate the HLD product/process sporicidal 
effectiveness. This is achieved based on European Standards (EN) or the AOAC Official Methods used 
by the FDA and TGA (Therapeutic Goods Administration – Australian). The EN sporicidal effectiveness 
is demonstrated by a 4-log (99.99%) reduction, while the AOAC requires a 6-log (99.9999%).
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Main test: Evolution of the number 
of viable spores of Bacillus subtilis 
ATCC 19659 on the silicone carrier 
tests according to contact time in 
the UV disinfection unit (Hypernova 
Chronos GERMITEC) or with high level 
disinfectants (Sporox II, Cidex Activated 
Dialdehyde Solution, Cidex OPA).
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Results
The results indicate that the UV-C disinfection process presented 

  within a 18 seconds exposure time achieved 4.8 Log (99.99) reduction compliant to the EN standards 
and 

  within a 84 seconds exposure time achieved 6.2 Log (99.9999) reduction compliant to the AOAC 
standards. 

  For both standards, the sporicidal efficacy was substantially higher than the chemical sterilants used 
according to manufacturer instructions for HLD. 

For the chemicals tested the reductions obtained after the labelled contact time for a high level 
disinfection or estimated from the 2 values that flank this recommended use condition are  
much lower. 

  CIDEX Activated Dialdehyde Solution achieved between 1.1 to 2.3-log reduction after a 20 minutes 
contact time at 25°C. 

  SPOROX II achieved a 1.1-log reduction after a 30 minutes contact time at 20°C.

  CIDEX OPA achieved between 0.2 and 0.5-log reduction after a 12 minutes contact time at 20°C.6 

Lawley found that disinfectants that achieve a 6-log reduction of C. difficile spores completely 
eliminated environmental transmission, whereas those with lesser log reductions were not as successful 
at reducing transmission.7 

The Center for Disease Control and Prevention (CDC) estimated that in 2017 there were approximately 
223,900 hospitalized patients with C. difficile infections in the US with at least 12,800 deaths.9 In acute 
care facilities, C. difficile infections result in approximately $4.8 billion in extra healthcare costs due to 
prolonged hospital stays and readmissions.8,10

Conclusion: This study demonstrated that even if it cannot be tested/approved as a sterilant according 
to AOAC 966.04, the UV-C unit is much more effective than usual FDA Administration approved chemical 
HLD products to kill spores in real use conditions. 

  These findings highlight why it is important to provide the effectiveness of the extended conditions 
results as it would assist the users in selecting the best HLD product/process. 

  FDA Standards for HLD approval should include a test demonstrating the sporicidal activity in 
recommended use conditions.6

Furthermore, since Hypernova Chronos and Antigermix E1 (AE1) share the same core UV-C 
technology, the AE1 would achieve a similar sporicidal activity results.
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Know when to High Level Disinfect   
Defined by the Spaulding Classification
Under the Spaulding classification the ultrasound probe is classified into non-critical probe,  
semi-critical probe and critical probe based on how the probe comes in contact with the  
patient’s procedure site and the level of cross-infection risk.1

Cross-Infection  Risk

Spaulding 
Classification Non-Critical Semi-Critical Critical

Probe contacts 
Patient Procedure Site 

Probe contacts  
Intact skin

Probe contacts  
Non-intact skin  

(wound/burn) and  
mucus membrane 

Probe contacts  
Sterile tissue,  

bodily fluids or 
 bloodstream

Types of Procedures Surface ultrasound 
(intact skin)

Surface ultrasound 
(broken skin)
• broken scar/wound
Endocavity
• transvaginal scans
• transrectal scans
Transoesophageal 
Echocardiography probe 
(TEE/TOE)
• heart scans
• ECMO evaluation

Surface ultrasound
• nerve blocks
• biopsies 
• central line placement
• peripheral IV Access
• vascular ablation
•  intraoperative 

procedures
Endocavity
•  transvaginal oocyte 

retrieval
•  transrectal prostate 

biopsy

Disinfection Level Low-Level Disinfection 
or Intermediate Level 

Disinfection

High-level Disinfection Sterilisation or  
High Level Disinfection*

* Probes classified as critical should be sterilised, if not possible can be high level disinfected and placed inside a sterile cover to prevent 
the contamination of a sterile filed1-3

High

Medium
Low

Extra 
protection 

with HLD



Comparison of the sporicidal activity of a UV-C High Level disinfection process
with three FDA chemical sterilants

For further information email contact@germitec.com 
or visit www.germitec.com 
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