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UNIT I – INTRODUCTION 

An artificial organ is a man-made device that is implanted or integrated into a human — 

interfacing with living tissue — to replace a natural organ, for the purpose of duplicating or 

augmenting a specific function or a group of related functions so the patient may return to a 

normal life as soon as possible. For example, replacement bones and joints, such as those found 

in hip replacements, could also be considered artificial organs. 

PURPOSE  

Reasons to construct and install an artificial organ, an extremely research-intensive and 

expensive process initially, which may entail many years of ongoing maintenance services not 

needed by a natural organ, might include: 

 providing life support to prevent imminent death while awaiting a transplant (e.g. 

artificial heart); 

 dramatically improving the patient's ability for self care (e.g. artificial limb); 

 improving the patient's ability to interact socially (e.g. cochlear implant); or 

 Improving a patient's quality of life through cosmetic restoration after cancer surgery or 

an accident. 

The use of any artificial organ by humans is almost always preceded by extensive experiments 

with animals. Initial testing in humans is frequently limited to those either already facing death 

or who have exhausted every other treatment possibility. 

EXAMPLES  

Artificial limbs - Artificial arms and legs, or prosthetics, are intended to restore a degree of 

normal function to amputees. Mechanical devices that allow amputees to walk again or continue 

to use two hands have probably been in use since ancient times, the most notable one being the 

simple peg leg. Since then, the development of artificial limbs has progressed rapidly. New 

plastics and other materials, such as carbon fiber have allowed artificial limbs to become 

stronger and lighter, limiting the amount of extra energy necessary to operate the limb. 

Additional materials have allowed artificial limbs to look much more realistic. Prostheses can 

roughly be categorized as upper- and lower-extremity and can take many shapes and sizes. 

New advances in artificial limbs include additional levels of integration with the human body. 

Electrodes can be placed into nervous tissue, and the body can be trained to control the 

prosthesis. This technology has been used in both animals and humans. 

BLADDER - The two main methods for replacing bladder function involve either redirecting 

urine flow or replacing the bladder in situ. Standard methods for replacing the bladder involve 

fashioning a bladder-like pouch from intestinal tissue. An alternative emerging method involves 

growing a bladder from cells taken from the patient and allowed to grow on a bladder-shaped 

scaffold. 
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BRAIN - Neural prostheses are a series of devices that can substitute a motor, sensory or 

cognitive modality that might have been damaged as a result of an injury or a disease. 

Neurostimulators, including deep brain stimulators, send electrical impulses to the brain in order 

to treat neurological and movement disorders, including Parkinson's disease, epilepsy, treatment 

resistant depression, and other conditions such as urinary incontinence. Rather than replacing 

existing neural networks to restore function, these devices often serve by disrupting the output of 

existing malfunctioning nerve centers to eliminate symptoms 

EYE - The most successful function-replacing artificial eye so far is actually an external 

miniature digital camera with a remote unidirectional electronic interface implanted on the 

retina, optic nerve, or other related locations inside the brain. The present state of the art yields 

only partial functionality, such as recognizing levels of brightness, swatches of color, and/or 

basic geometric shapes, proving the concept's potential 

HEART - The artificial heart is typically used to bridge the time to heart transplantation, or to 

permanently replace the heart in case heart transplantation is impossible. Artificial pacemakers 

represent another cardiovascular device which can be implanted to either  intermittently augment 

(defibrillator mode), continuously augment, or completely bypass the natural living cardiac 

pacemaker as needed. Ventricular assist devices are another alternative, acting as mechanical 

circulatory devices that partially or completely replace the function of a failing heart, without the 

removal of the heart itself. 

PANCREAS - An artificial pancreas is used to substitute endocrine functionality of a healthy pancreas 

for diabetic and other patients who require it. It can be used to improve insulin replacement therapy until 

glycemic control is practically normal as evident by the avoidance of the complications of hyperglycemia, 

and it can also ease the burden of therapy for the insulin-dependent. Approaches include using an insulin 

pump under closed loop control, developing a bio-artificial pancreas consisting of a biocompatible sheet 

of encapsulated beta cells, or using gene therapy 

ENHANCEMENT   

Research is proceeding in areas of vision, memory, and information processing. Some current 

research focuses on restoring short-term memory in accident victims and long-term memory in 

dementia patients. 

One area of success was achieved when Kevin Warwick carried out a series of experiments 

extending his nervous system over the internet to control a robotic hand and the first direct 

electronic communication between the nervous systems of two humans. 

 This might also include the existing practice of implanting subcutaneous chips for identification 

and location purposes (ex. RFID tags). 
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EVOLUTION OF ORGAN REPLACEMENT TECHNOLOGY  
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DESIGN CONSIDERATIONS  
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EVALUATION PROCESS   
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EXVIVO APPRAISAL 

 

 



SBM1306 ARTIFICIAL ORGANS AND TISSUE ENGINEERING 

 

Department of Biomedical Engineering   Sathyabama Institute of Science & Technology  
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



SBM1306 ARTIFICIAL ORGANS AND TISSUE ENGINEERING 

 

Department of Biomedical Engineering   Sathyabama Institute of Science & Technology  
 

 

 

 

 

 



SBM1306 ARTIFICIAL ORGANS AND TISSUE ENGINEERING 

 

Department of Biomedical Engineering   Sathyabama Institute of Science & Technology  
 

TYPES OF TISSUE GRAFTS  
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