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Introduction
In August 2014, an Alfa Laval Kathabar dehumidi
fication system was entered into an eighteen (18)

-

month study with a regional hospital.

The study design encompassed a baseline sam-
pling regimen followed by monthly sampling 
throughout the study duration.

The Hospital contracted to have an Alfa Laval 

installed to replace an aging HVAC (heating, ven
Kathabar SP 240 packaged dehumidification unit

-
tilating and air conditioning) system. The supply 
air system provided 100% outside air (2,200 cubic 
feet per minute) to the surgical suite with a single 
air pass.

The Alfa Laval Kathabar liquid desiccant dehumidi
fication system employed LiCl solution to both

-

temper and dehumidify the surgical suite envi
ronment. Humidification was also provided.

-

The solution uniformly sprayed within the con-
ditioning unit in a downward fashion and con-
tacted the moving air which passed concurrently 
upward. Moisture from the air was removed by the 
desiccant solution and condensed in the unit res-
ervoir before being transferred to the companion 
regenerator. The collected moisture was then 
released from the desiccant before being trans-
ferred back to the conditioning unit. 

It should be noted that the LiCl solution is 
extremely germicidal to viable microorganisms, 
including those pathogens associated with 
Healthcare associated infections1.

Abstract
This study has been designed 
to understand the effect of liquid 

technology on environmental 
bacteria and fungi present within 
the outside air supplied to a Class 
A surgical suite. Environmental 
parameters of the surgical suite, 
temperature and relative humidity, 
were also assessed during the 
study. 
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Methods
Environmental swab samples were collected from pre-selected locations within the surgical suite and 
HVAC areas as indicated:

Sample 1- OR supply air diffuser #1
Sample 2- OR supply air diffuser #2
Sample 3- OR return air grille #2
Sample 4- OR return air grille #1
Sample 5- Cystoscopic Room supply air diffuser
Sample 6- Cystoscopic Room return air grille
Sample 7- Recovery Room supply air diffuser

Sample 8- Entry supply air diffuser
Sample 9- New-Kathabar Air Inlet
Sample 10- New-Kathabar Sump
Sample 11- New-Kathabar Air Outlet
Sample 12- Final Filter Upstream
Sample 13- Final Filter Downstream

Surface samples were collected by donning sterile gloves and swabbing the selected area of 1” x 1” with 
a sterile swab. After swabbing, each swab was placed back in its original container, sealed and labeled. 

analysis.

Swab sample procedure

Donned sterile gloves

Swab removal

Sample method; roll over surface

Swab replacement Sealed swab
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Lab procedure
Each swab sample was immersed in a sterile 
test tube containing 10 ml of sterile distilled water 
upon arrival at the laboratory. The test tube 
sample was kept at room temperature for 10 
minutes and then placed in a rotary shaker (3.81 
throw, 220 rpm) for one (1) minute. The resulting 
suspension or dilution was then inoculated (0.1 
ml aliquots) on a 2% malt extract agar (MEA- for 
saprotrophic fungal growth) and a trypticase soy 
agar (TSA- for environmental bacteria growth), 
presenting estimates of the total number of viable 
propagules per milliliter of suspension. Inoculated 
laboratory controls were then incubated. The 
samples were immediately incubated at 25° 
+/-1°C.

Macroscopic, microscopic and quantitative mor-
phology results were documented every 24 hours 

to a species level. Incubation was then termi-
nated after seven days of observation depending 
on what species were present in the sample. The 
surface swab sample results were presented in 
total colony forming units per square inch (CFU/
inch2).

A “No Growth Promoted” (NG) sample designation 

using the above listed sample preparation and 
analysis protocols. An “Over Loaded” sample des-
ignation denoted an over growth of viable micro-

not possible.

Results
The study demonstrated the impact that liquid 

Class A surgical suite at a regional medical center 
located in Delhi, NY.

Baseline swab sampling prior to the installation 
of the said technology showed the presence of 
microbial contamination, bacteria and fungi, within 
the existing HVAC system as well as within the OR 
and support area, Chart ‘A1 to A6’. The qualitative 
and quantitative results are depicted in Chart ‘B’ 
for the outside air supplied to the Alfa Laval system 
and ‘Chart B1 through B6’ for the OR and support 
area.

Upon installation of the liquid desiccant dehu-
-

onstrated the presence of bacteria and fungi on 

surfaces at the outside air inlet to the Alfa Laval 
system and the absence of said contamination 
on surfaces at the supply air discharge to the OR. 
Also exhibited was the lack of bacteria and fungi 
counts within the OR and support area.

The demonstration of microbial control at the 
outside air inlet to the Kathabar system and within 
the Class A surgical suite and surrounding support 
area with the application of liquid desiccant dehu-

-
cidal properties of the Alfa Laval Kathabar tech-
nology as well as maintaining the required set 
points for environmental control of RH and temper-
ature, Chart ‘C’ through Chart ‘E’.
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Conclusion
The purpose of this study was to examine the 
performance of a fully operational liquid des-

-
standing the germicidal impact the said system 
may have on microbial contamination that is 
laden in outside air supplied for conditioning the 
OR and supporting area environment.

The Alfa Laval Kathabar SP 240 liquid desiccant 

removal of viable bacteria and fungi from sur-
faces at the supply air to the OR and support 
area. The microorganisms present in the 
pre-treated air are exhibited in Appendix 1, 
‘Microorganism Matrix’. Many of these organisms 

have been recognized as pathogens linked with 
Healthcare associated infections, where this 
study has proved that Alfa Laval Kathabar dehu-

HVAC germicidal protection.

Therefore, this technology when applied to the 
Healthcare environment is helpful in the control 
of infection throughout the critical space and aid 
in providing best possible patient outcomes.

Infection data provided by the Infection Control 
staff are found in ‘Chart F through H’. 

Sample location
The results are found within the body of this report.
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Sample 1- OR supply air diffuser #1
Sample 2- OR supply air diffuser #2
Sample 3- OR return air grille #2
Sample 4- OR return air grille #1

Sample 5- Cystoscopic Room supply air diffuser
Sample 6- Cystoscopic Room return air grille
Sample 7- Recovery Room supply air diffuser
Sample 8- Entry supply air diffuser

OR Supply Air Diffusers

OR Return Air Grilles OR Return Air Grilles

Cystoscopic Room

Cystoscopic Room
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Recovery Room Entry Room

KATHABAR SP 240 Unit 
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Chart ‘A’
Sampling OA and SA to OR — Post Alfa Laval Pure Air installation

Appendix 1
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Chart ‘B1’:
OR Supply Air Diffuser #1

Chart ‘B2’:
OR Supply Air Diffuser #2

Sampling- 
Post Alfa Laval Kathabar installation
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Chart ‘B3’:
OR Return Air Grille #1

Chart ‘B4’:
OR Return Air Grille #2



present in outside air supplied to a surgical suite
13

Alfa Laval Kathabar case study

Chart ‘B5’:
Cystoscopy Supply Air Diffuser

Chart ‘B6’:
Cystoscopy Return Air Grille
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Chart ‘C’
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Chart ‘D’
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Chart ‘E’
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Infection data provided by 
infection control department 

Chart ‘F’:
Pre - Alfa Laval Kathabar installation
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Chart ‘G’:
Post - Alfa Laval Kathabar installation

Chart ‘H’:
Post - Alfa Laval Kathabar installation
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Hospital OR environmental sampling summary baseline
Pre - Alfa Laval Kathabar installation
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Hospital OR environmental sampling summary post baseline
Post - Alfa Laval Kathabar installation
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Hospital OR environmental sampling summary post baseline
Post - Alfa Laval Kathabar installation continued
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Hospital OR environmental sampling summary post baseline
Post - Alfa Laval Kathabar installation continued
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This is Alfa Laval
Alfa Laval is active in the areas of Energy, Food, Water and Marine, 
offering its expertise, products and service to a wide range of industries 
in some 100 countries. The company is committed to optimizing 
processes and creating responsible growth. We drive progress, always 
going the extra mile to support customers in achieving their business 
goals and sustainability targets.

improved heat recovery, responsible use of natural resources, better 
water treatment, and reduced emissions. Thereby not only accelerating 
success for our customers, but also for people and our planet. Making 
the world better, every day. It’s all about Advancing better™.

How to contact Alfa Laval
Up-to-date Alfa Laval contact details for all countries are always 
available on our website at www.alfalaval.com

How to contact Alfa Laval
Contact details for all countries are continually updated on our web site.  
Please visit www.alfalaval.com to access the information directly.
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Patrick Leach is as an authority on the role of HVAC (heating, venti-
lation and air conditioning) in healthcare and bio-defense. He has 
been involved in the design and implementation of clinical studies 
demonstrating the reduction of Healthcare Acquired Infections (HAIs) 
through application of Ultra Violet Germicidal Irradiation in Hospital 
HVAC systems. These published studies include Women and 
Children’s Hospital of Buffalo, NY and Georgetown University Hospital 
in Washington, DC.

Mr. Leach has functioned as an invited consultant with government 

Technology, the GSA and Department of Homeland Security.

He has designed and overseen microbial exposure testing in collabo-
ration with the State University of New York at Buffalo, Buffalo, NY, 

on pathogens associated with HAIs through exposure to desiccant 
solutions.

Additionally, he has undertaken design and implementation of a 
study demonstrating the near sterilization of a controlled airstream 

containing aerosolized surrogate pathogens via liquid desiccant and ultraviolet germicidal irradiation technol-
ogies.

He is a member of ASHE (the American Society for Healthcare Engineering) and APIC (the Association for 
Professionals in Infection Control and Epidemiology.) 

Contact: pat.leach@alfalaval.com


