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The history of Insulin's drug discovery, the story of successful contribution of Canada to world’s healthcare
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[Introduction]
  Throughout recent history, Canadians have done much to develop an advanced health care system and create innovations for the prevention of various diseases. 
              But what is Canada's greatest medical achievement? I have researched some information to answer this question, and I am fully convinced that it is the invention of insulin by Dr. Frederick Bunting and Dr. Charles Best. Their work was a turning point in the history of medicine. “Canada has a proud history of diabetes research and innovation. From the discovery of insulinin 1921 to one hundred years later, we continue working to support people living with diabetes. But we cannot take on diabetes alone. We must each share knowledge and foster international collaboration to help people with diabetes live longer, healthier lives — in Canada and around the world.” Patty Hajdu, Minister of Health (2019-2021), Canada https://tourism.govt.lc/news/new-who-global-compact-to-speed-up-action-to-tackle-diabete
 Compared to the possibility of millions of deaths and a shrinking world population, the invention of insulin is the most significant contribution to health care in Canadian history, because today it saves millions of people around the world with type 1 diabetes, also the drug allows them to continue living a normal life, sets an example of successful medical development and becomes the basis for further scientific research. 
And what else is Canada famous for in the medical field besides the invention of insulin? I was amazed at the country's real contribution to the field of medicine. As I explored the subject further, I learned that Canada's achievements added to the list of inventions such as:


 Child-resistant medication containers
A doctor in Windsor, Ontario, is behind the creation of the medicine bottles you keep at home. Dr. Henri J. Breault was the director of the new poison control center at the hospital where he worked. It was here that he saw that children were constantly being poisoned by medications or other "dangerous products" that were in the home, especially aspirin bottles. “During the Great Depression, malnutrition was a great issue and this resolution was responsible for adequate nutrition for many hundreds of thousands of children,” Avery said. ://cnewspapers s.ca/news/3496099/8
Pablum
            In the 1930s, three doctors, Brown Tisdall and Drake, created Pablum, the world's first ready-to-eat baby cereal fortified with vitamins and minerals. “They say incidents of poisonings dropped by more than 90 per cent within a year so it’s very clearly had an impact,” Foster said. https://globalnews.ca/news/468899/4-medical-breakthroughs-canadians-should-be-proud-of/
Open-heart surgery
             In 1950, Dr. Wilfred Bigelow learned how to lower body temperature enough to make open heart surgery safe. His research in open heart surgery was first applied to humans in 1953. At the same time, he was working on the world's first pacemaker and it paved the way for a revolution in cardiac surgery and changed the lives of millions of people with heart disease. “The notion of being able to go into the heart at all for surgery was scary and frightening to begin with. It’s developed so far since then,” Foster said. https://legionmagazine.com/en/eight-great-canadian-medical-breakthroughs/

Cystic fibrosis
              Cystic fibrosis is a common genetic disease that affects children and adults, whose genes were discovered right at the Toronto Hospital for Sick Children by Dr. Lap-Chi Tsui. His work has been called one of the most significant breakthroughs in human genetics. https://embryo.asu.edu/pages/lap-chee-tsui-1950
Transplantable stem cells.
               Canadians Dr. James Till and Dr. Ernest McCulloch were also behind the creation of the first clonal method of stem cell identification and applied their technique to stem cell research, marking a milestone in the scientific community. It was in 1961 at the Ontario Cancer Institute in Toronto that the duo discovered transplantable stem cells. Since then, stem cell research has made incredible strides. “We completely take for granted that we understand what stem cells are and what they do. Now we’re understanding that we can grow human body parts – we would never have figured that out without understanding what stem cells are,” Sam said. https://www.thecanadianencyclopedia.ca/en/article/canadian-medical-discoveries-and-innovations
Discovering T-cell receptors in cancer research
              Cancer research has made great strides, which is exactly what Canadian scientist Dr. Tuck Wach Mack has dedicated his career to. In 1984, he discovered T-cell receptors, their structure, function and how they were produced. It was an important step in cancer immunology. “I cannot promise you it will work because in advanced human cancer, there are many other questions we do not have answers to. But we promise you, this is the beginning,” an emotional Mak told reporters at the time. https://cihr-irsc.gc.ca/e/51494.html
By 2013, he had created an "acute-shot" cancer drug that he hoped would be the key to stopping the growth of several cancers. Scientists led by Dr. Julio Montaner of the Centre of Excellence for HIV/AIDS in British Columbia have spent decades studying the disease. It is through HAART, or highly active antiretroviral therapy, that British Columbia has become a global success story in the fight against HIV/AIDS. It is a cocktail of three drugs taken daily, first used in 1996 to stop the progression of HIV into AIDS, increase life expectancy and reduce HIV-related deaths. “He’s managed to take HIV from a death sentence to something that’s a chronic disease, maybe even a cure. That’s an amazing step forward,” Avery said. https://dayofdifference.org.au/c-medical/canadian-medical-breakthroughs-2022.html
[Body paragraph #1] 
[bookmark: _Int_0aZ7HOCI]Prior to 1921, detection of diabetes illness was like a death sentence for the children and youth who were diagnosed with it. According to the American Diabetes Association the methods of treatments of that time were primitive: “Before insulin was discovered in 1921, people with diabetes didn’t live for long; there wasn’t much doctors could do for them. The most effective treatment was to put patients with diabetes on very strict diets with minimal carbohydrate intake.” (The history of a wonderful thing we call insulin. The History of a Wonderful Thing We Call Insulin | ADA. (n.d.). Retrieved from https://diabetes.org/blog/history-wonderful-thing-we-call-insulin). It became clear after getting acquainted with the history of diabetes that the situation before insulin's invention was critically difficult. “Life expectancy was generally less than a year from diagnosis. Slower onset diabetes, mostly among adults and later defined as Type 2, was more manageable, yet still deadly in many cases... The best estimate was that between 0.5 and 2.0% of the residents of industrialized countries had diabetes in 1920.” (“Diabetes before 1920.” Defining Moments Canada: Insulin100, https://definingmomentscanada.ca/insulin100/history/context/. Accessed 9 January 2023.) 
[Body paragraph #2] 
And then one hundred years ago, four scientists made a discovery that changed the situation with diabetes forever. Insulin was discovered by Sir Frederick G Banting (pictured), Charles H Best and JJR Macleod at the University of Toronto in 1921 and it was later purified by James B Collip. (https://www.diabetes.org.uk/research/research-impact/insulin). Due to this, diabetes is no longer a threat to life. This discovery has not only changed healthcare in Canada, but it has also changed the life of millions of people around the world, making it one of Canada's greatest inventions. 
[Body paragraph #3] 
By 1923, insulin was available worldwide. Eli Lilly was the first manufacturer to mass produce insulin and began shipping the first commercial shipment of insulin in October 1923. In recognition of their life-saving discoveries, Banting and MacLeod were awarded the Nobel Prize in Physiology or Medicine. “Firms making insulin have for decades followed a practice of improving both the product and its delivery, moving from pig or bovine insulin to human insulin to purified synthetic analogue insulin, developing injector devices and insulin pumps, and refining the product into both fast-acting and long-lasting types of insulin that are easier to use than standard insulin”. (https://penntoday.upenn.edu/news/100-years-insulin).



[Body paragraph #4]
        Also, many governments supply the drug doses without demanding to pay for it. The existence of the drug and convenience of using allows the government authorities not to take actions in order to avoid selling food products with high sugar content.
Insulin is cheap to produce. “Diabetes has been treatable for 100 years. It is time we ensure that the treatment  is made available to all”. Erna Solberg Former Prime Minister of Norway (2013-2021)  https://books.google.com.ua
[Body paragraph #5]
        Why it is important to Canada today? Why does it not solve the issue completely? How the government should act and what to promote in order to decrease the number of keys of the disease.
          Nowadays, Canada has one of the highest rates of diabetes in the world. According to the official data of Diabetes Canada about 30% of the country's population have diabetes or pre-diabetes diagnosis. https://www.canada.ca/en/public-health/services/publications/diseases-conditions/framework-diabetes-canada.html
[Body paragraph #6]
[bookmark: _Int_UlaP7tXK][bookmark: _Int_LswgM448]However, the method of treatments is not perfect and requires new ideas and technologies to make the lives of people with diabetes more simple. “Many advances in insulin treatment have been made over the years, including the development of modified insulins with both shorter and longer durations of action, the replacement of animal insulins with recombinant human insulin, improved insulin delivery devices (pens and infusion pumps) …” (Lewis, G. F., & Brubaker, P. L. (2021). The discovery of insulin revisited: lessons for the modern era. The Journal of clinical investigation, 131(1), e142239. https://doi.org/10.1172/JCI142239). The last advancements in the field of insulin made a significant impact on society.
How did the discovery of insulin serve as the basis for further scientific developments in health care? How does it exemplify the successful work of Canadian scientists? The historical significance of this invention is supreme, as the discovery of insulin and the beginning of its use in 1921-1922 revolutionized both endocrinology and medicine in general. This momentous event gave millions of diabetics not only the very possibility of living, but also the hope of living a fulfilling life with this disease. 
With the advent of insulin, the possibilities of using major endogenous active compounds as drugs increased manifold. Undoubtedly, the discovery of insulin has a special place in the history of medicine. A distinctive feature of this great discovery is its lightning-fast introduction into practice: after a successful test on animals the first patient was cured already in 8 months, and two years later its mass production was launched. 

[Conclusion]
            The invention of the drug insulin has a huge role worldwide, as the number of sick people increases every year. Diabetes mellitus due to insulin deficiency results in a complex metabolic disorder, If insulin deficiency is not compensated, the amount of ketones in the blood increases.  In large quantities, they begin to have a toxic effect on the body, which can lead to a life-threatening condition - Ketoacidis.
       Before the invention of insulin, people could not cope with the negative effects of diabetes, which resulted in a short life span, a rapidly shrinking population, and many childhood deaths due to the diagnosis was a huge tragedy, so the invention of insulin was a landmark medical event in Canada, which to this day remains a memorable event in the country's history. By Christmas of 1922, I had witnessed so many near resurrections that I realized I was seeing enacted before my very eyes Ezekiel’s vision of the valley of dry bones,” Elliott Joslin, who pioneered insulin treatment in the United States, would write later.
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