
Topic	1:
Introduction	to	Artificial	Organs	and	Current	
Technology	:	Evolution	of	organ	replacement	
technologies,	the	different	types	of	artificial	
organs	according	to	clinical	acceptance.



Date Events

5 October, 1991 First successful human liver transplant

28 September, 1993 First paediatric live donor liver transplant

22 June, 1994 First combined liver and kidney transplant

12 July, 1994 First adult live donor liver transplant using left liver graft

10 May, 1996 World’s first adult live donor liver transplant using right liver graft

4 June, 1998 First ABO incompatible liver transplant

16 January, 2000 Asia first split liver transplant to two adults

19 February, 2004 First sequential liver transplant

1 March, 2004 First combined liver and small bowel transplant

13 January, 2009 First donor interchange live donor liver transplant

20 August, 2010 First combined heart-liver transplant

10 November, 2013 First auxiliary liver transplant

1 October, 2014 First relay liver transplant

20 July, 2015 First dual right and left liver grafts live donor liver transplant

10 May, 2016 Asia’s first combined liver transplant and aortic valve replacement





Introduction	to	organ	donation	&	
transplantation	(ODT):
•Organ donation is when a person allows an organ of 

theirs to be removed, legally, either by consent 
while the donor is alive or after death with the 
assent of the next of kin. 
•Donation may be for research, or, more commonly 

healthy transplantable organs and tissues may be 
donated to be transplanted into another person. 



•kidneys, heart, liver, pancreas, intestines, lungs, 
bones, bone marrow, skin, and corneas. 
•Some organs and tissues can be donated by living 

donors, such as a kidney or part of the liver, part of 
the pancreas, part of the lungs or part of the 
intestines, but most donations occur after the 
donor has died. 



•As of February 2, 2018, there were 115,085 people 
waiting for life-saving organ transplants in the US. 
Of these, 74,897 people were active candidates 
waiting for a donor. 
•The most important fact to know about organ 

donation is that many people who need a new 
kidney or liver or heart never get one.









Inventor	of	the	Artificial	organ

• Dr. Willem J. Kolff, a resourceful Dutch physician who invented the first 
artificial kidney in a rural hospital during World War II, using sausage 
casings and even orange juice cans, and went on to build the first artificial 
heart, died Wednesday at his home in Newtown Square, Pa. Dr. Kolff, 
whose work has been credited with saving millions of lives, was 97.



• Dr. Willem J. Kolff, in the 1980s at his University of Utah lab, displaying 
an artificial heart, a version of which is still in use.

• How did Kolff Change the World?
• Willem Kolff hands down changed the world. He saved lives that were 

thought to soon be over. Willem Kolff also helped 800 people in Europe. 
How? He opened a blood bank there and saved many lives.



The	first	artificial	kidney



• 1966: Kolff and his team in Cleveland. After the war, in 1950, Dr. Kolff and his family 

came to the United States to join the Cleveland Clinic in Ohio as a researcher. At 
Cleveland, he turned to the study of cardiovascular problems and built one of the 

first heart/lung machines, a device that made open-heart surgery possible for the 

first time.



The	modern	world	of	
artificial	organ



The Need For Organs Today
-117,521 people in United 
States in need of organ 
according to organdonor.gov

-Each day 79 receive organ 
each day while 18 will die from 
a lack of one

-Kidneys,  hearts, livers, lungs 
are most needed organs



What is Organ Printing?
-Integrating biology and 3-D printing technology
-A process where an artificial organ can be created using a 3-D printer/bioprinter
-Currently NO real organ has been successful created, but scientists are currently 
working on this idea and are making progress

-First commercial bioprinter company is 
Organovo
-Printed blood vessels and cardiac tissue 
from chicken cells in 2008



How Does It Work?
-Uses bioink, mixture of stem cells
-Printer moves back and forth dropping out one bioink particle at a time to form one layer

-Printer prints out one layer of cells at a time on 
biopaper, which is made up of collagen, water, and 
hydrogels
-Layers are printed one top of each other
-After cells fuse, biopaper is removed



Current Developments: 
Doctor Anthony Atala

-Director at Wake Forest Institute of  
Regenerative Medicine and a surgeon
-Part of  the team that created first 
functional artificial bladder to be 
implanted in a human
-In 2011, successfully printed a kidney 
from human cells in seven hours
-Not functional in humans yet but his 
research is still in progress



Why Doesn’t it Work?
-Difficult to create blood vessels between tissue layers
-Organs have many specialized functions difficult to replicate



Benefits and Disadvantages
-Artificial organ personalized using 
patients own cells
-No DNA rejection
-Eliminate need for 
immunosuppressant drugs needed 
after a regular organ transplant 
-Eliminate organ donation
-No waiting period

-Printers cost hundreds of thousands of 
dollars
-Possibly more expensive than regular 
organ transplant
-Use of stem cells is still controversial
-Cost of using stem cells
-Not successfully created yet



3D	printing	organ



The Future
-Advancements in tissue engineering and 3-D printing technology  will help in 
development of artificial organs from organ printing
-If achieved, more lives could saved and prolonged



Quiz
1. (T/F)
Dr. Willem J. Kolff used sausage casings and even orange juice cans, and 
went on to build the first artificial heart during World War II.

2. Why printing artificial organ has yet to be used in our community?

3. Dr Willem J. Kolff opened a blood bank and saved lots of life.



• 1. T
• 2. Difficult to create blood vessels between tissue layers
• -Organs have many specialized functions difficult to replicate
3. 


