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Proven Hygienic Safety

This document is intended to provide information to an international audience outside of the US.

Safe HCU 40 design

New optimized cleaning and disinfection procedures

100% microbiological control of HCU 40 production

•  Cooling airflow system and water 
tank are separate

•  Particle release: within GMP clean 
room class B specifications

•  No transmission of germs into the  
sterile OR field

•  New disinfection protocol with  
validated effectiveness against  
atypical mycobacteria

•  No reports of any bacterial infection  
associated with the unit – worldwide

HCU 40 facts
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•  Heater-cooler devices control the patient’s blood tempera-
ture during extracorporeal perfusion. They are non-sterile 
devices used in the operating room outside the sterile fi eld. 
They have never been considered sterile products and 
have to be handled carefully in regard to hygiene condi-
tions.

•  There is no contact between the patient’s blood stream 
and the system water circulating through the connected 
heat exchanger. 

•  As the water circuit is non-sterile, the oxygenator’s heat 
exchanger must be sealed completely to prevent leakage 
between water and blood circuits (per standard ISO/CD 
7199). The integrity of the oxygenator circuit is tested by 
the perfusionist during priming for patient use. 

•  In conclusion, excessive germ numbers in the water do 
not represent a signifi cant hazard as long as the integrity 
of the oxygenator is maintained. There is extremely low 
risk potential resulting from a damaged oxygenator heat 
exchanger.

•  A study published by Sax et al.1 in 2015, associates the 
use of a non-Maquet heater-cooler system with nontuber-
culous mycobacteria (NTM) infections.

The safe HCU 40 design

Getinge has NOT received any reports of any 
bacterial infection caused by a HCU 40 or any other 
Maquet heater-cooler or heater unit – worldwide.

The design of the HCU 40 system prevents airborne trans-
mission of potentially existing bacteria from the water 
system into the operating fi eld: 

•  HCU 40 has only one tank which operates at approxi-
mately 1-3 °C water temperature, reducing the potential for 
bacterial growth and aerosol formation.

•  The system contains no stirring devices in the tank, which 
could generate air bubbles during operation.

•  Most importantly: The tank water is separated from the 
airfl ow of the active cooling system.

•  The airfl ow to and from the fan does not pass the area over 
the water tank. It cannot carry aerosols from the water tank 
into the operating area. 

•  The exhaust air is not blown into the operating fi eld. The 
cooling air is sucked into the HCU 40 at the rear wall air 
intake and exhausted towards the fl oor through large grids, 
which fractionalize the velocity of the air exhaust.

The following test results offer evidence for the safe design 
of HCU 40 regarding the emission of potentially bacterial 
contaminated aerosols.

1  Sax H, Bloemberg G, Hasse B et al.:Prolonged Outbreak of Mycobacterium chimaera 
infection After Open-Chest Heart Surgery. Clin Infect Dis. 2015 Jul 1;61(1):67-75. Doi 
10.1093/cid/civ 198. Epub 2015 Mar 11.

Background information

•  The Zurich scientists traced back the death of patients 
who underwent open heart surgery to infection with 
Mycobacterium chimaera with a latency period of 1.5 to 
3.6 years. 

•  Sax et al. proposed the transmission of NTM from the 
system water as the most likely source of infection. They 
determined that aerosols passed through the device’s 
exhaust vent into the operating room environment and the 
patient’s open surgical cavity. 

•  Water agitation (bubbling) inside the water tanks during 
heater-cooler operation (via pumps, mixing components, 
and the return circuit water) may increase the potential for 
aerosolization.

•  According to  Medical Device Reports (MDRs) fi led to the 
U.S. Food and Drug Administration (FDA), this authority 
counted 66 infected patients and 14 patient deaths associ-
ated with contaminated competitor heater-cooler systems 
as of June 2016. None of these MDRs was linked to a 
Maquet heater-cooler device.2 

2  http://www.fda.gov/downloads/AdvisoryCommittees/CommitteesMeetingMaterials/Medi-
cal Devices/Medical Devices Advisory Committee/Circulatory System Devices Panel/
UCM504026.pdf. June 2, 2016.
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An independent testing institute performed a particle test in 
a clean room to study particle release from the device as an 
indicator for potential airborne transmission of bacteria from 
HCU 40.

Particles larger than 5 µm could be potential vehicles of my-
cobacteria in aerosol. Small particles larger than 0.5 µm are 
of tribological nature, e.g. abrasion products and therefore 
no aerosol transmitter for bacteria. 

The test concludes:

•  Counts of particles larger than 5 µm measured at the HCU 
40 tank lid are below the blank reading of particle counts 
(measured before the test with the device turned off).

•  Hence, there is no evidence of a release of particles 
larger than 5 µm out of the HCU 40 tank. 

•  Counts of particles larger than 5 µm obtained from the 
technical air flow directed to the floor are in the range of 
the blank readings when the internal fans run.

•  The HCU 40 cooling airflow is directed to the ground. It is 
not in physical connection with the tank water. Airborne 
transmission of bacteria from the tank water can be ex-
cluded.

•     All measured particles were within the specified 
particle counts requirements for clean rooms class B, 
according to Annex 1 of the European Guideline to GMP – 
Medical Products for Human and Veterinary use.3

Particle emission test

3  European Commission; EudraLex, the Rules Governing Medical Products in the European 
Union, Volume 4, EU Guideline to Good Manufacturing Practice, Medical Products for 
Human and Veterinary Use, Annex 1, Manufacture of Sterile Medical Products, (corrected 
version), 25. November 2008.  
This Annex requires for clean rooms class B: The count of particles which are larger than 
0.5 µm is less than 352 000 particles per cubic meter. 
The count of particles which are larger than 5 µm is less than 2900 particles per cubic 
meter. 
352,000 particles/m³ = 9,968 particles/ft³  
2,900 particles/m³ = 82 particles/ft³
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Even though the use of HCU 40 complies with class B clean 
room conditions, a second test by an independent labora-
tory on behalf of Maquet investigated the use of an HCU 40 
with pseudomonas aeruginosa inoculated water tank in a 
simulated OR environment. 

The relatively small test bacterium pseudomonas aerugi-
nosa was used in order to investigate any potential bacteria 
release under difficult conditions to obtain greater universal 
validity. If no small pseudomonas aeruginosa is transmit-
ted via aerosol into the sterile field, then larger NTM would 
certainly also not be released into that area.

All operation modes of the device were performed:  
de-airing, heating, cooling, and emptying tubes. Active and 
passive air sampling with agar settle plates was carried at 
various locations, and the number of colony-forming units 
(CFU) counted. 

The test results provide evidence that HCU 40 does not 
emit any germs to the sterile OR field in any operation 
mode of the device – independent of the orientation (air 
outflow direction) of the unit. 

The test institute concluded “that a hazard to the patient due 
to escaping microorganisms during operation of the Heater-
Cooler Unit HCU 40 can be excluded with almost complete 
certainty”.

Aerosol bacterial emission test
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New optimized cleaning and disinfection procedures

Validated effectiveness of the new protocols

HCU 40 utilizes a chemical disinfection process using the 
CE approved disinfecting agent Clorina. It contains the 
pure active ingredient Tosylchloramide sodium, commonly 
known as chloramine T. Clorina is specifically listed by 
the Association for Applied Hygiene (VAH) and Germany’s 
Public Health Institute Robert Koch Institute (RKI). 

For the weekly routine disinfection protocol a concentra-
tion of 2% chloramine T is used, whereas for the protocol 
for the highly effective disinfection prescribed in cases of 
contaminations with NTM and for biofilm reduction, a 5% 
chloramine T solution is applied.

The acceptance criteria and performance of the ef-
fectiveness validation testing for the disinfection with 
Clorina (chloramine T) were made in close accordance 
with: 

•  VAH (Association for Applied Hygiene) Guideline - 
Requirements and methods for chemical disinfection 
procedures

•  Standard DIN EN 12353:2013-04: Chemical disinfec-
tants and antiseptics - Preservation of test organisms 
used for the determination of bactericidal (including 
Legionella), mycobactericidal, sporicidal, fungicidal and 
virucidal (including bacteriophages) activity.

The validation of the effectiveness of the chloramine-T 
disinfection was performed against the following test 
bacteria and the microbiological acceptance criteria (de-
fined log-reduction of colony forming units), successfully 
achieved in compliance with the provisions of the above 
mentioned VAH Guideline and the assay validity criteria of 
EN 14348: 2005 respectively: 

•  Pseudomonas aeruginosa ATCC 6538 

•  Staphylococcus aureus ATCC 10541

•  Enterococcus hirae ATCC 15442 

•  Candida albicans ATCC 10231 

•  Mycobacterium chimaera DMS 44623  

•  Mycobacterium avium ATCC 15769

•  Mycobacterium terre ATCC 15755

The new revised cleaning and disinfection procedures for 
HCU 40 include a protocol for routine disinfection and a 
protocol for highly effective disinfection – also effective 
against atypical mycobacteria in the water system.

New software with cleaning wizard (version 7.0) guides 
the user through the process step by step. 

Extensive validation testing confirmed the microbiological 
effectiveness, safety (including material compatibility) and  
usability of the new software-supported disinfection protocols.

For detailed information for the field update, please follow 
our instructions in Field Safety Corrective Action  
FSCA-2016-11-30 and corresponding enclosed documents.
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Getinge has several controls in place to ensure the 
cleanliness of the HCU 40 upon delivery. 

Each HCU 40 is disinfected at the end of the assembly pro-
cess using the disinfecting agent Clorina. Samples from the 
residual tank water are taken prior to and after disinfection; 
they are microbiologically analyzed to determine the amount 
of remaining bacteria in the tank water. The HCU 40 is re-
leased for delivery only if the remaining bacteria are below a 
limit of 100 CFU (colony forming units).

Additionally, prior to customer handover, each HCU 40 is 
disinfected by Maquet authorized service engineers per the 
validated disinfection procedure.4

Microbiological control of HCU 40 production

4  The control process described herein is subject to change. We continuously work with 
leading experts to optimize hygienic safety of our products.

NHS England

•  Heater-cooler devices used in cardiac surgery  
– risk of infection with Mycobacterium species

ECDC ( European Centre for Disease Prevention and 
Control)

•  Rapid risk assessment: Invasive cardiovascular  
infection by Mycobacterium chimaera associated  
with the 3T heater-cooler system used during  
open-heart surgery

BfArM ( Bundesinstitut für Arzneimittel und Medizin-
produkte - German Federal Institute for Drugs 
and Medical Devices)

•  Möglicher Zusammenhang zwischen Hypothermie- 
geräten und Infektionsrisiko mit Mykobakterien bei  
der Herzchirurgie

FDA (Food and Drug Administration)

• Heater-Cooler Devices: Informations
•  Nontuberculous Mycobacterium Infections  

Associated with Heater-Cooler Devices:  
FDA Safety Communication

CDC ( Centers for Disease Control and Prevention)

•  Contaminated Heater-Cooler Devices 
Update: CDC has updated the notification toolkit  
to include frequently asked questions for hospitals  
notifying patients of risk from contaminated  
heater-cooler devices used during cardiac surgery.

TGA (Therapeutic Goods Administration)

•  Infections associated with heater-cooler devices 
Alert - updated advice for health professionals  
and facilities

Public Health England

•  Guidance - Infections associated with  
heater cooler units used in cardiopulmonary  
bypass and ECMO

References to external publications
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Maquet Cardiopulmonary GmbH 

Kehler Str. 31, 76437 Rastatt, GERMANY

www.getingegroup.com
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