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Professor Thomas Ming Swi Chang

Many great inventions in human history began with a vision, a dream, or
even a fantasy. A Chinese Canadian, among the many great innovators
in history, could well have created the biggest fantasy of all: the first
artificial cell in the world. He is Professor Thomas Chang, the “father of
artificial cells” It was back in 1956, while studying for his undergraduate
degree, that he laid this epoch-making milestone in medical science,
becoming the pride and glory of the Chinese community. Today, 58 years
later, 82-year-old Professor Chang is still continuing his research and
innovation work to better the future for the human race, and to share

his inventions with all humankind. No wonder he says: “I belong to the
whole world.”

Professor Chang’s pioneering work in artificial cells has brought forth
many innovative approaches in human health and other applications,
including nano-medicine, nano-biotechnology, gene therapy, enzyme
therapy, stem cell therapy, cancer treatment, regeneration medicine,
blood substitutes, and applications in liver support systems. There is
even impact in many areas of agriculture, aquatic culture, fermentation
industry, food industry, biotechnological and nanotechnological

equipment.

In order to allow more research to take his “artificial cell” invention
forward for the benefit of patients and the public, Professor Chang

has selflessly published the details of his studies, so that organizations
around the world can conduct research and development without
restrictions based on his work. He does not retain any research secret in

order to profit by it.

Professor Chang has lost count of how many times he has been
awarded. As a “bioscience pioneer”, the titles and honors bestowed on
him are too numerous to mention. He was Professor (now Emeritus

Professor) at the Departments of Physiology, Medicine and Biomedical
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Engineering in the Faculty of Medicine at McGill University. He is
the ongoing Director of Artificial Cells and Organs Research Centre at
McGill since 1979, and serves as Honorary President, Artificial Cells,
Blood Substitutes and Biotechnology (an international network) as well
as International Society of Nanomedical Sciences. He is also Honorary
Professor at a number of universities and institutes in China. He was
awarded Officer of the Order of Canada, and was twice nominated for
Nobel Prize.

Professor Chang is pleased that these honors and awards demonstrate
that his efforts were not wasted half a century ago. They validated
the work that he did in his dormitory room at McGill University has
benefited thousands of patients today. But beyond this, it does not

matter too much to him.

In 2011 he was voted the Greatest McGillian out of 700 nominees in
McGill's 190 years history, a well-deserved recognition.

'Thomas Chang was born in Shantou in 1933 into a well-off family,
which valued education and business acumen highly. His family
exerted a tremendous impact on his development. His grandfather
studied overseas in the western world, and after returning home, built a

successful textile manufacturing business.

“My grandfather told me that Chinese people must be self-reliant; we

must tell foreigners what we can do through our actions.”

Thomas’ maternal grandfather was a doctor, and practiced in the City of
Shantou. During each weekend, he would ride a bicycle to the villages
on city outskirts to give free treatment to impoverished patients. The
young Thomas’ greatest desire was to be a doctor like his grandfather,

to provide help to those in need. The 13-year-old went on his own to
study at Diocesan Boys’ School in Hong Kong, so that he could learn
sufficient English to go abroad. As a 20-year-old full of dreams and

passion, Thomas went overseas to study at the top Canadian medical
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school of that time, McGill University.

In 1956, Thomas, only 23 years old at the time, had a capricious idea
one day: since human organs can be produced (artificial kidney was
already in use at that time), then the smallest unit of human organ,

a cell, could be built in theory. If we had artificial cells, then the
prospects in medicine would be immense! People no longer have to
worry about an adequate blood supply, or accidental infections in the
blood transfusion process.

Thomas tried his idea on professors and friends, but many thought the
idea was “absurd”. But Thomas did not give up, he said: “I grew up
willing to try new things, and my parents had taught me: whatever you

do, you must strive to reach your goal.”

Thomas bought chemicals, and experimented using perfume bottles,
plastics and other items as his test equipment in his dormitory room.
He shut himself up, and conducted experiments day after day, often
foregoing meals and sleep. His roommates had to endure all sorts of

pungent odors made by this Chinese student.

After hundreds of experiments, the world’s first artificial blood cell was
finally born in the hand of the 23-year-old Thomas!

At the time, his research report was considered to be too
‘unconventional and shocking’, and could only be used as his
undergraduate honours Physiology thesis in 1957. The department,
as a safety measure, felt that it was too premature to make known his

findings.

'Thomas waited patiently and continued with his research. He
graduated from university in 1957, and got his medical degree in

1961. But only after he obtained his PhD degree on artificial cells

in Physiology in 1964 that he was allowed to submit his artificial cell
study for publication. Surprisingly, it was accepted for publication with
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him as the sole author in the most prestigious international scientific

journal - “Science”, shocking the world.

A number of large conglomerates perceived the tremendous business
opportunities this artificial cell technology presented. They offered

to buy out his invention or partner with him to make huge profits,
asking him to sign exclusive and restrictive agreements. He understood
why they needed this; after all, his father and grandfather were in the
manufacturing business. However, he also knew that this area was
potentially too large and diversified for a single company or for him to
develop. Recognizing that artificial cells could impact the lives and well
being of our fellow human beings, he opted to encourage and help all
researchers and developers in a nonexclusive and nonrestrictive manner.
'This has resulted in explosive developments around the world in many
related areas. A recent Google search on “artificial cells” showed many

centers around the world working in this area.

He says: “My goal in life is to help patients, not the pursuit of fame and
fortune. I make all my research details public, so that people around the

world can use the results together, which is a good thing.”

Throughout the years, he always publishes his new discoveries in the
most widely read scientific journals at the earliest opportunity. This
selfless act to share his work has won the highest admiration and

respect from around the world.

In the 1980s, Professor Chang was deeply concerned about the spread
of AIDS and the contamination of blood sources. He focused his
priorities on the research of artificial blood. He says: “The global spread
of infectious diseases and blood supply contamination, or large-scale
natural disasters, such as earthquakes and war, require a tremendous

amount of artificial blood in emergency relief.”

'Thomas says the first generation of artificial blood developed by others

based on his basic research has been approved for routine use in Russia
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and South Africa, where artificial blood is urgently needed because
of the spread of AIDs and the contamination of conventional blood
supply. His laboratory is currently studying the second-generation of

artificial blood for more wide spread use for other situations.

He encourages others to carry out research in this area. One of the
ways is to hold international conferences on artificial blood every two

years around the world.

Over the years, Professor Chang has maintained close contact with
the Chinese scientific community in China, his motherland, where his

heart is.

In 1978, the Chinese Academy of Sciences invited him to return as

a visiting professor for two months. He visited and gave lectures in
universities and scientific institutions in Beijing, Shanghai, Guangdong
and other cities. After he returned to Canada, he has kept in touch
and collaborated in research with Chinese scientists and professors.
Since then, he has often returned to China as speaker at medical and
scientific conferences. Professor Chang was pleased that his research

has also benefited patients in China.

Professor Chang’s attitude towards life, just as his values as a scientist,

focuses on perseverance in seeking innovation and the truth.

He recalls in his life and work, not only had he experienced a sense of
satisfaction, a feeling of triumph, from realizing his dream, but at the
same time he had learned how to face difficulties and challenges, how
to keep his faith and his motivation: “If what you do is to help others,
then you will not be easily discouraged.

He is also thankful that he had encountered in his life several important
figures who had profoundly impacted him. The first person is his
wife, Lancy Yeok Lan, who married him 57 years ago. She has never

complained about her husband making public his inventions and not
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profiting from them. She also never complains that they do not enjoy a
luxury lifestyle. He is moved by his wife’s unwavering support, and feels
that it is his fortune to have her by his side. She was once a nurse, and
even now at over 80 years old, she is still volunteering in the Montreal

Chinese Hospital.

In addition, he is also very grateful to many people who had given him
support and encouragement before the success of artificial cell research
became apparent. A few examples include the inventor of artificial
kidney, a U.S. Dutch physician Willem Kolff, who among many
opposing voices supported his idea and research. There were at McGill
University Professor F.C. MacIntosh, and Sir Arnold Burger, who

was a young professor then. They gave him encouragements and made
room for him in a corner of the teaching laboratory so that he could

concentrate on doing his experiments.

“There are many other good people in this world, and good people have
an open mind,” says Professor Chang in earnest.

Today, Professor Chang is still in pursuit of a dream, and he dedicates
himself to this dream. He likens himself to a red blood cell that wants
to utilize its fullest potential for the endless proliferation of blood, so
that the world will have an inexhaustible blood supply.

Here he smiles and says he has never thought of retirement. He
maintains a healthy active lifestyle that includes martial art, weight
training and tennis. In the morning before the interview, he played
tennis with his wife. Such vitality is beyond conventional boundaries,

just like his spirit seeking innovation, seeking truth.
“Artificial,” the term is often reminiscent of “man-made, synthetic, or

fake,” but Professor Chang, whose entire life focuses on “artificial”, is

truly a genuine human being in both word and deed!

67



