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BioSystems Engineering:  
A state-of-the art example 

Systemic Circuit 
Pulmonary Circuit  
(πνευμονικο κυκλωμα) 

Ventricle: κόλπος της καρδιάς  



BioSystems Engineering: 
Total Artificial Heart 

Read and Watch: 
http://www.papworthhospital.nhs.uk/transplantservices/total-artificial-heart.php 

A Total Artificial Heart (TAH) is a device that 
replaces the two lower chambers (ventricles) of 
the heart. 

You might need a TAH for 1 of 2 reasons: 
- To keep you alive while you wait for a heart transplant 
- You have end-stage heart failure in both ventricles 

Pneumatically  
Driven 

 Diaphragm 



Implanting the TAH 

http://www.rcsismj.com/4th-edition/heart-tx/ 

The sequence in which the native heart is removed and 
the total artificial heart transplant is placed  

An artificial heart or VAD (Ventricular Assist 
Device) is made out of metal, plastic, ceramic, 
and animal parts. 
 



BioMedical Transducers 

Image taken from : http://mems.colorado.edu/c1.res.ppt/ppt/g.tutorial/ppt.htm 

Ex vivo… In vivo… 

IV: IntraVenous  

http://mems.colorado.edu/c1.res.ppt/ppt/g.tutorial/ppt.htm


Artificial Retina  
(τεχνητός αμφιβληστροειδής χιτώνας) 



Artificial Retina 

https://www.youtube.com/watch?v=AaKio5l-5Pc 



Portable Medical Devices 
The Blood Pressure Meter 

Then… Today 

Why measure blood pressure? 



HyperTension and Heart Diseases 

http://imgkid.com/atherosclerosis-heart.shtml 

αγγειοσυστολή  



Question: How does Smoking affect 
arteries? 

Image taken from: http://jharkhand.gov.in/HealthCareCDAC-2.0/Health-Care-CDAC-Kol-gksaha-v2.0/Zoom-
%20Stroke-Smoking%20Effects-Arteries%20Hardening.html 



In Summary… 
1. Smoking damages the lining (φ_ _ _ α) of your arteries, 

leading to a build up of fatty material (atheroma) which 
narrows the artery.  

2. The carbon monoxide in tobacco smoke reduces the 
amount of oxygen in your blood. This means your heart has 
to pump harder to supply the body with the oxygen it 
needs.  

3. Nicotine stimulates your body to produce adrenaline, 
which makes your heart beat faster and raises your blood 
pressure, making your heart work harder.  

4. Your blood is more likely to clot, which increases your risk 
of having a heart attack  or stroke.  

https://www.bhf.org.uk/heart-health/risk-factors/smoking 



https://www.pinterest.com/pin/464926361502620805/ 

The Good News… 



From Wearable Consumer Electronics 
to Wearable Medical Devices 

http://www.huffingtonpost.co
m/gregory-weinkauf/glucose-
monitoring_b_1503881.html 

(for upper motor neuron  
Syndrome) 



Gastric Stimulator 

-For Treating Gastroparesis (γαστροπάρεση): Paralyzed Stomach 
- Wires transmit low-energy electrical pulses to the stomach. 
- The device's battery lasts from 5-10 years 
 
 



Or for Weight Loss 

http://www.obesityhelp.com/forums/LapBand/4499183/Stomack-pacemaker-new/ 



Why you need a Wi-Fi spot on your 
foot? 



Wearable Continuous Glucose Monitor  
 

https://www.youtube.com/watch?v=C0PeoDgs4hg 

Left Image: 
http://www.medtronicdiabetes.com/customer-support/sensors-and-transmitters-support/calibration-sensor 



Global Health and Bio-Engineering 



Point-of-care (POC) Biochips  

1. Blood is obtained from the 
patient’s finger 

3. The biochip is placed 
inside the  data analysis 
device for blood 
analysis. 

2. The sample is 
being processed 
by the biochip 

~ 1 cm 

~ 10 cm 

Lab-on-chip 
System 

NEED to perform testing in the field 



World Health Organization 

ASSURED 

Affordability, Sensitivity, Specificity, User friendly, Rapid and 
robust, Equipment free and Delivered 

Quality Criteria for POC 
systems 



Glucose Point-of-care Monitor 

http://en.wikipedia.org/wiki/Glucose_meter#mediaviewer/File:Blausen_0301_Diabetes_GlucoseMonitoring.png 

2. Blood Strip (biochip) 

3. Glucometer 

1. Lancet 



The future of Glucose Monitoring 

http://wbisbill.hubpages.com/hub/Insulin-Pump-Therapy---Way-To-Go-For-Diabetes---My-Story# 

FIRST INSULIN PUMP 1978 



The future of Glucose Monitoring 

http://wbisbill.hubpages.com/hub/Insulin-Pump-Therapy---Way-To-Go-For-Diabetes---My-Story# 

A - The Pump itself       B- The Cannula         C -Continuous Glucose Monitoring Sensor  

Micro/Nano Technology – A 
MicroPump 



The Vision: The ‘Lab on Chip’ Concept 

http://lab-on-chip.gene-quantification.info/ 

Lab-on-a-chip (LOC) is a term for devices that integrate (multiple) laboratory 
functions on a single chip of only millimeters to a few square centimeters in 
size and that are capable of handling extremely small fluid volumes down to 
less than pico liters.  



http://www.crazyengineers.com/threads/pop-this-camera-pill-beam-live-hd-videos-from-the-intestine.64805/ 
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