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Introduction

Computer keyboards are a well-recognized reservoir 
for infectious pathogens, and a potential vector for cross-
contamination [1-4]. This concern has led to necessary 
measures for the cleansing and disinfection of keyboards, 
barrier precautions and the reinforcing of hand-hygiene 
compliance [4]. We have identifi ed similar, related concerns 
for ventilation fans in computers, electronic equipment and 
instruments as a source of cross-contamination. Controlled 
laboratory experiments show that airborne fungal spores 
deposit onto the blades of these fans and can subsequently 
be released once moved to a new location. This phenomenon 
appears to be grossly overlooked and could have substantial 
consequences, particularly in high infection-risk areas, like 
hospitals and other similar environments. 

Methods

In our work we have focused on fungal spores, which 
are ubiquitously found in the environment, and known to be 
an important contamination risk for immunocompromised 
patients. Furthermore these opportunistic pathogens can 
remain viable on formites for months in relatively dry 

locations. Our systematic testing was performed with 
Aspergillus niger fungal spores, suspended in a 1 m3 hermetically 
closed chamber. Ventilation fans, removed from electronic 
equipment (a computer and printer) were cleaned, disinfected, 
and placed in the center of the chamber, after fi rst contact 
sampling their blades for control. A. niger was then aerosolized 
inside the chamber by blowing compressed air over a fully 
colonized petri dish. The fans were then activated and run at 
their nominal speed for two hours. Afterwards the chamber 
was fl ushed and the fans were removed to sample their blade 
surfaces. Ten independent tests confi rmed that an abundant 
amount of A. niger is deposited onto the fans blades during 
expose to the aerosol in the chamber. Following each exposure 
test the contaminated fans were returned to a freshly cleaned 
chamber and again activated. Subsequent air samples within 
the chamber, while the fans were running, systematically 
established that spores left on the fan blades were released into 
the air.

To obtain surface samples we used standardized procedures 
(see: Detection and enumeration of bacteria in swabs and other 
environmental samples National Infection Service Food Water and 
Environmental Microbiology Standard, Document number FNES4 
Version number 4 Eff ective Date 23.05.17). Our sampling swabs 
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were purchased from Aldrich chemicals; WHAWB100035 
Whatman® FTA® collection products. The Agar plates were 
made from Agar powder purchased from Millipore (ref . 
05040). Culture identifi cation was analyzed and reported by 
the Microbiology department from Laboratory of Parasitology-
Mycology, Saint-Louis hospital, Assistance Publique-Hôpitaux 
de Paris.

Results and conclusions

To understand the potential for cross-contamination in a 

hospital environment, a survey was conducted in two different 
hospital wards that housed immunocompromised patients. 
Surface samples from fan blades were taken at random from 
four different laptop computers, three standing fans, four 
fl oor-standing computers and two printers. Fungal spores 
were found on every sampled fan blade and over eleven 
different species were identifi ed (Table 1). These fi ndings 
further confi rm that fan blades in electronic instruments are a 
major reservoir for pathogens and raise serious concerns over 
their potential as a cross-contamination source.

Table 1: Summary of fungal colony counts from swabbed surface sampling of device fan blades in two hospital wards. Two samples from each laptop and one from the 
other devices are reported. Fungal colonies were cultivated from every sampled blade and over eleven different species were found. Values are reported in Colony Forming 
Units (CFU).

Service/Ward Pneumology Bone marrow transplant unit

Laptops Standing Fans Desktop Computers Printers

Device I.D. L1 L2 L3 L4 SF1 SF2 SF3 SF4 DC1 DC2 DC3 DC4 P1 P2

Alternaria sp. - 4 6 10 - - - - - - - >20 - - - - - -

Aspergillus fl avus 2 7 1 - 1 - - 2 6 7 - 2 - - - - - -

Aspergillus fumigatus 16 11 1 10 8 10 - 15 - 3 2 - - - - - - -

Aspergillus niger 3 12 5 6 3 3 3 9 >20 9 5 3 - - 1 - - -

Aspergillus section 
Usti

- - - - 3 - - 5 - - - - - 2 - - - -

Trichoderma sp. - - - - - - - - - - - 2 - - - - - -

Chrysonilia sitophila - - - - - - layer - layer - - - - - - - layer -

 Mucor sp. layer - layer - - - - - - - layer - - - - - - -

Paecilomyces sp. - - - - - - - - - - - - >20 >20 >20 >20 - -

Penicilium sp. - - >20 >20 17 18 8 - 15 7 12 - - - - - -

Unidentifi ed >20 >20 10 12 >20 10 >20 >20 >20 >20 10 >20 - 1 - 1 11 1
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