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Objectives
Who are the Biomedical Engineers?

What is their responsibilities?

What is the role of the IPC towards them?

What are the challenges?

Examples of new modalities medics invented.



Engineering Concepts

• Clinical Engineering

 “‘Clinical Engineers’ (also known as Biomedical Engineers) are a unique 

group of engineering professionals who have extensive exposure to various 

disciplines of clinical medicine, and are involved in managing the medical 

equipment in hospitals throughout its life cycle.

• Other terms used to specify this professional are:

 Healthcare engineer, biomedical equipment technician, equipment 

managers, technology manager, biomedical engineer, maintenance 

engineer, healthcare technologist.



Clinical & Hospital Engineering

• Clinical Engineering equipment responsibilities

 Infusion pumps, defibrillators, monitors, x-ray machines, cath
scan, MRI, ultrasound, ventilators, surgical table and lights, pulse 
oxymeters, CT scan, etc.

• Hospital Engineering equipment responsibilities

 HVAC, medical gases, electrical systems, medical compressed 
air, vacuum systems, elevators, construction support, 
communication systems, vehicles, steam, hot water, etc.
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Engineering Responsibilities

1. Medical equipment selection.

2. Incoming inspection.

3. Installation.

4. User training.

5. Developing user policy

6. Periodic performance evaluation.

7. Safety testing.

8. Preventive maintenance, breakdown maintenance.

9. Safe disposal. 

10. Studies, planning, projects and Technical and economic feasibility studies.

-



Engineering role is Important!!!!!

In  today’s technology dependent modern medical practice, 
engineers of various specialties play a vital role in patient care 
and by adopting a professional approach they can make a 
significant contribution towards achieving high levels of 

patient safety. 



What Biomeds Need to Know 
About Infection Control?

1- Hand Hygiene

2- PPE. (gloves, masks, eye protection, and gowns…..)

3- Spaulding classification. (Critical, Non Critical and semi critical…..)

4-The number of serious organisms circulating in the hospital. Clostridium difficile ,Methicillin-
resistant Staphylococcus aureus (MRSA) and vancomycin-resistant enterococci (VRE) .

5-Any serious outbreaks that could be attributed to engineering department lack .

6- Selection of cleaning and disinfection agents .

7- Central role in sterilization procedures



Attention!!!!
A systematic review found 58% of biomedical devices have
microbial contamination with 13% having at least one pathogenic
organism. These microbes can persist for some months.

Occupational-infections of biomedical service staff are low
compared to other healthcare workers.

A biomedical device with contaminated surface or dust was
identified as the source of patient outbreaks



Attention!!!!
Certain items like laboratory analyzers, ventilators, anesthesia 
systems, and heart/lung bypass machines are more likely to become 
contaminated because blood and body fluids can invade the systems, 
internal components.

The user should be responsible for cleaning and disinfecting exterior 
surfaces, devices with contaminated internal components should be 
sent to Biomedical engineering for cleaning and disinfection 
according to the facility’s protocols. 







• Cleaning the exterior of the dialysis machine should be cleaned 

after every treatment. It can be cleaned with very dilute bleach 

or other suitable hospital disinfectant.

• Freshly prepared dilute bleach solution (1:100) is currently 

recommended by the Center for Disease Control as a suitable 

disinfectant for the Hepatitis virus. 

• Caution: Do not use foaming type cleansers or disinfectants 

containing quaternary ammonium compounds like N-alkyl 

These ingredients attack the polycarbonate plastics used in the 

operation)

• The containers used for bicarbonate concentrate should be 

disinfected once a week. Dilute bleach may be used for this 

purpose. 

Fresenius Medical Care 2008K Operator's 

Manual: Cleaning The Exterior Surface



Syringe pumps

Maintenance

• Cleaning : In case of spillage wipe with soft cloth soaked 

in warm water

• Disinfection : Disinfect with Benzalkonium chloride

• Don’ts

i) Do not use alcohol based disinfectant

ii) Do not autoclave

iii) Do not clean with wet cloth while connected 



Cleaning and disinfection of expiratory valves of HAMILTON Ventilators 

HAMILTON-G5/S1 we offer 
both single-use and autoclavable
expiratory valve sets for all 
patient groups.

The single-use expiratory valve 
set can easily be changed for 
every patient to remove the need 
for time-consuming sterilization.



Challenges

No certified biomedical engineers.

No universal cleaning solution exists for all devices and all organisms. Keeping track of 
which solutions are compatible with which devices can become a constant, time-
consuming struggle.

Strapped budgets, reduced head counts, and increased workloads.

The challenge lies in making more attempts at facilitating better interactions between the 
engineers and the doctors in the hospital environment, which can go a long way in 
increasing awareness among engineers about the criticality of clinical processes and the 
impact of technology on patient safety. 

Customers began reporting damage to their equipment from cleaning solutions , which 
hadn’t been properly tested on specific eqipments like ultrasound systems. Problems 
included damage to the lens and plastics from overly harsh chemicals, causing dropout 
and occasionally patient shock.



New Modalities

• This engineering designed 

feature takes the human 

error element out of the 

equation. 

• Engineering controls that 

can do this are more likely to 

protect the person using the 

device.



Sealed, Infection-Control Medical 
Keyboards

http://www.ikey.com/medical-keyboards-infection-control/


Self sheathing needles 
Needleless systems or self sheathing needles are available for the 
administration of medications and fluids and for any other procedure 
involving the potential for exposure to blood borne pathogens due to 
percutaneous injuries from contaminated sharps.



Silicone Gel Nurses Pocket

Watch Infection 

Control Machine 

Washable



Hand Hygiene Monitoring System





New endoscopy storage cabinets



Conclusion

 In a hospital, healthcare professionals such as doctors, nurses, paramedical staff and

associated supporting staff constitute the majority of the workforce, while the

engineers and their supporting technical staff are in minority. Nonetheless, in today’s

technology intensive healthcare delivery processes, it is important to acknowledge

that engineers too play an important role in providing patient care.

‘Clinical Engineers’ (also known as Biomedical Engineers) contribution is crucial to

activities such as medical equipment selection, incoming inspection, installation, user

training, periodic performance evaluation, safety testing, preventive maintenance,

breakdown maintenance and safe disposal, working hand in hand with

infection control team.




