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Item is a 5cc glass bottle. The insulin is from 

Lab. No. 257-4, dated November 5 1923. 

The label on the front of the bottle reads: 

'Insulin 10 units - 5 c.c. vial. 10 units per c.c. 

Connaught Laboratories. University of 

Toronto'. 

According to the Connaught anti-toxin 

laboratories fi lling records for insulin this 

bottle was fi lled November 1, 1923.

“Courtesy of the Thomas Fisher Rare Book 
Library, University of Toronto.”

Celebrating one of 
the greatest medical 
breakthroughs in history, 
we rewind time to 
explore the discovery of 
insulin, a development 
saving millions of lives 
and sparking a chain 
reaction of remarkable 
diabetes discoveries

ailed as one of the most signifi cant 
medical breakthroughs of the 20th 
century, the discovery of insulin 

fi rst began in 1920 when Frederick 
Banting – a Canadian surgeon – made a 
short hypothesis that very soon became 
a reality and changed millions of lives.

Reading an article suggesting that 
beta cells are slower to deteriorate than 

reduced blood glucose levels in dogs. 
Their painstaking work continued into 
the winter, where the team joined forces 
with biochemistry professor James 
Collip to purify the insulin extract ready 
for human trials.

Shortly after, on 11 January 1922, 
14-year-old Leonard Thompson – 
drifting in and out of consciousness due 
to type 1 diabetes – became the fi rst 
person to receive the purifi ed extract 
of what we now, of course, call insulin. 
Type 1 diabetes was a fatal diagnosis 
until this point, with people usually 
succumbing within a year or two. And 
this discovery ultimately transformed 
type 1 into a manageable chronic 

other pancreas tissue led Banting to 
consider that this might allow for insulin 
cells to be isolated. Could this be 
achieved by breaking down the 
pancreas in a way that would leave just 
the beta cells intact? With no formal 
research experience or lab, Banting 
knew he needed support. 

Step forward Professor John 
Macleod from the University of Toronto, 
who agreed to help test Banting’s 
premise. Work soon began in Macleod’s 
lab, alongside biochemistry student 
Charles Best who serendipitously won 
a coin toss to assist Banting. After 
repeated attempts, by November, 
Banting and Best’s extract fi nally 
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with their blood glucose levels in the 
ideal range, than people using standard 
insulin therapy. They also had lower 
average overnight blood glucose levels 
without increasing hypos. We’ve funded 
world-first trials investigating how 
closed-loop could help women with  
type 1 during pregnancy and people 
with type 2 diabetes during hospital 
stays. Today, four hybrid closed-loop 
systems are licensed for use in the UK 
and NHS England is running of pilot this 
life-changing technology. Meanwhile, 
researchers are testing systems that  
use insulin and another hormone called 
glucagon to help people avoid hypos 
and give even tighter blood glucose 
control. Next, scientists hope to fully 
close the loop and eliminate the need  
for users to manually count and enter 
carbs to get their insulin at mealtimes, 
dramatically transforming the day-to-day 
management of diabetes. You can read 
more about our work on closed-loops 
at: diabetes.org.uk/
up-research -artificial-pancreas

Beta-cell replacement or 
regeneration: By replacing beta cells, 
we could help people make their own 
insulin again and take a massive step 
towards a cure. While transplants using 
cells taken from donors exist, they 
eventually stop working, and there aren’t 
nearly enough donor cells to help 
everyone who could benefit. So our 
scientists are now working on making a 
potentially unlimited supply of beta cells 
in the lab, using stem cells. Stem cell 
therapy has moved into early phase 
trials with people with type 1 diabetes. 
Initial findings suggest the treatment can 
boost insulin production and slash the 
amount of insulin people need to take  
by around 90%.  

Scientists are also working on 
developing protective cases for newly 
made beta cells to live inside. The 
devices are designed to be implanted 
into people with diabetes and keep the 
new beta cells safe from the immune 
system, which remains primed to attack. 
The protective barrier would allow beta 

cells to sense blood glucose levels  
and absorb the nutrients they need to 
survive, but block rogue immune cells 
from attacking. Some encapsulation 
devices have been trialled in people with 
type 1 diabetes, showing they’re safe  
in the short term. Researchers are  
now seeing if they can protect against 
immune destruction and help to reduce 
insulin requirements and control blood 
gluocse levels.

Along with transplanting new beta 
cells, scientists are studying ways to 
regenerate them. In 2015, our 
researcher Dr Richard Oram showed 
that lots of people with type 1 diabetes 
still produce tiny amounts of their own 
insulin, even those who have lived with  
it for decades. This tells us that they still 
have some beta cells remaining and it 
opens up possibilities for regenerating 
cells in the pancreas to bring more  
back to life.

Scientists are also exploring how to 
keep beta cells healthy to stop type 2 
diabetes from progressing. Our 
researcher, Prof David Hodson, is using 
state-of-the-art imaging technology to 
discover how beta cells work together  
in the pancreas. The pancreas starts 
working properly again in mice when  
a small group of beta cells – hubs –  
are activated, opening possibilities of 
kick-starting these hubs to help people 
with type 2 make the right amount of 
insulin and move us towards a cure. You 
can read more about our work in beta 
cell research at: diabetes.org.uk/
up-diabetes-research-spotlight

From lab to life
Our work in diabetes research has 
expanded our understanding of diabetes 
and developed more effective 
treatments. From funding the first insulin 
pen and pump – transforming how  
we deliver insulin – to putting type 2 
diabetes into remission thanks to our 
DiRECT trial, our research will continue 
for everyone living with diabetes. 

Find out more about our research 
– past and present – at: diabetes.org.
uk/research

condition – the news reverberated 
worldwide and put insulin in high 
demand. Banting and Best continued  
to improve their production techniques 
to make much larger quantities, and,  
in May 1922, Eli Lilly became the first 
manufacturer to mass-produce insulin.1,2 

The next decade, in 1934, saw 
novelist HG Wells and Dr RD Lawrence 
establish The British Diabetic 
Association – now Diabetes UK. Both 
had type 1 diabetes, and their mission 
was to ensure that everyone in the UK 
with the condition had access to this 
breakthrough treatment. Today, almost 
90 years later, our work continues to 
fund research that will improve our 
understanding of diabetes, treatment, 
management and education –  
building on our mission towards  
a day when diabetes can do no harm. 
Here are just some of the promising 
research developments that are  
leading the way.

Looking to the future 
Immunotherapy: Immunotherapies  
are a promising new development that 
could change how we combat type 1 
diabetes, moving us towards treating  
its cause – an immune system attack.

While immunotherapies already treat 
other autoimmune conditions, including 
psoriasis and rheumatoid arthritis,  
our research aims to do the same  
for type 1. In 2015, along with JDRF,  
we established the Type 1 diabetes 
Immunotherapy Consortium – a network 
of scientists and research centres to 
ramp up clinical trials and understand 
how these potential treatments work.  
So far, trials have delayed the onset  
of type 1 for people at high risk of 
developing it, and slowed down the 
immune attack, to protect surviving  
beta cells, in people who’ve just been 
diagnosed with type 1. Scientists are 
now exploring whether giving treatments 
earlier on, in younger children, could 
prevent type 1 entirely.  You can read 
more about our work on immunotherapy 
at: diabetes.org.uk/research/
immunotherapy 

Closed-loop: The artificial pancreas,  
or closed-loop insulin delivery system, 
continuously monitors blood glucose 
levels, calculates the amount of insulin 
required, and automatically delivers 
insulin through a pump. Since the start, 
we’ve supported research to develop 
the artificial pancreas and carried on 
backing research to improve this 
technology. Trials have shown that 
people with type 1 spend more time  

In 1934, novelist HG Wells and Doctor  
RD Lawrence establish The British Diabetic 
Association – now Diabetes UK 
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Feature

In just 100 years – the world’s understanding and  
ability to treat type 1 and type 2 diabetes has  
seen some dramatic changes:

a century of diabetes discoveries 

From funding pen  
to pump, to putting  
type 2 into remission, 
our research will 
continue for everyone 
living with diabetes 
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1921: Discovery of insulin 
Banting and Best begin experiments  
to extract insulin from a pancreas  
and show their insulin extract could 
bring down blood glucose levels.

1922: Insulin treats the  
first person
On 11 January, 14-year-old Leonard 
Thompson becomes the first person 
with type 1 diabetes to be treated with 
insulin – making it the first time the 
condition was not a death sentence.

1923: Mass-production  
of insulin begins
Insulin production ramps up so more 
people with type 1 diabetes around  
the world have access. Meanwhile, 
Banting and Macleod receive a  
Nobel Prize in recognition of their 
discovery, sharing the prize funds  
with Best and Collip.

1934: Diabetes UK forms 
Novelist HG Wells and Doctor RD 
Lawrence – both with type 1 – set up 
what is now Diabetes UK to make  
sure everyone with diabetes in the  
UK has access to insulin.

1935: Diabetes UK’s first 
research grant 
Dr Kosterlitz works with Prof Macleod 
to uncover how the liver produces 
glucose with our first research  
grant of £50.

1969: Unlocking insulin
Prof Dorothy Hodgkin discovers 
insulin’s 3D shape. Knowing insulin’s 
appearance helps researchers 
understand its function, paving the 
way for synthetic human insulin.

1977: Preventing complications 
The UKPDS – a landmark 20-year 
clinical trial begins with Diabetes UK’s 
support. The results showed that 
keeping blood glucose and blood 
pressure within a target range 
drastically reduces the risk of type 2 
complications, changing diabetes    
care worldwide.

1977: First artificial pancreas
Diabetes UK funding helps Prof Sir 
George Alberti use an artificial pancreas 
the size of a filing cabinet to stabilise 
blood sugars in people with type 1 
diabetes during surgery and childbirth.

1983: First insulin pen 
Dr Sheila Reith and team design the 
first insulin pen prototype. Penject is 
trialled with our support and becomes 
available shortly after.

1986: Eye damage screening
With our funding, Prof Roy Taylor 
pioneers an easier and more effective 
way to screen for early signs of eye 
damage – from the back of a second-
hand ambulance. This leads to the 
rollout of a national eye screening 
programme.

2000: Dawn of diabetes 
education
Diabetes UK funding allows scientists 
to develop DAFNE, an education 
programme helping people with  
type 1 diabetes eat what they like  
by adjusting their insulin doses, 
improving blood glucose management 
and giving a better quality of life.

2001: Helping people produce 
insulin
We raise funds for the Islet Transplant 
Consortium to make islet transplants 
available on the NHS for some people 
with type 1 who have severe hypos.

2011: Artificial pancreas 
becomes reality
With our funding, Prof Roman Hovorka 
runs a trial testing a closed-loop 
device outside of a research setting  
for the first time, helping people with 
type 1 diabetes keep their blood 
glucose levels in range for longer  
and making their diabetes 
management simpler.

2017: Type 2 remission possible
We award £2.5m to Profs Roy Taylor 
and Mike Lean to run the DiRECT study, 
which shows some people can put their 
type 2 diabetes into remission using  
a low-calorie weight management 
programme – now piloted by the NHS.

2019: Immunotherapy delays type 1
Trials show an immunotherapy drug 
retrains the immune system, delaying 
type 1 diabetes by an average of three 
years. Teplizumab is on course to 
become the first new type 1 treatment 
since insulin and gives us hope for a 
future where we can prevent it entirely.P
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