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•  The	
  1920s	
  and	
  1930s	
  saw	
  two	
  transformaGve	
  
advances	
  in	
  made-­‐in-­‐Canada	
  biotechnology:	
  one	
  
is	
  well	
  known	
  –	
  the	
  discovery	
  of	
  insulin	
  

	
  
•  The	
  other,	
  less	
  known,	
  but	
  more	
  broadly	
  

significant,	
  was	
  the	
  development	
  of	
  heparin	
  at	
  
Connaught	
  Labs	
  

	
  
•  Heparin,	
  like	
  insulin,	
  is	
  an	
  extract	
  of	
  animal	
  Gssue	
  

and	
  is	
  used	
  to	
  control	
  blood	
  coagulaGon,	
  making	
  
possible	
  open-­‐heart	
  surgery,	
  heart-­‐lung	
  machines	
  
and	
  kidney	
  dialysis.	
  	
  

•  Indeed,	
  heparin	
  sparked	
  a	
  surgical	
  revoluGon	
  

•  In	
  today’s	
  class	
  we’ll	
  recount	
  the	
  dramaGc	
  
discovery	
  of	
  insulin	
  story,	
  and	
  then	
  trace	
  its	
  
development	
  and	
  impact	
  in	
  Canada	
  and	
  beyond	
  
by	
  the	
  end	
  of	
  the	
  1930s,	
  including	
  on	
  the	
  
development	
  of	
  Heparin	
  

Introduc@on	
  

C.J.	
  Ru2y,	
  This	
  is	
  Public	
  Health:	
  A	
  Canadian	
  History	
  (Canadian	
  Public	
  
Health	
  AssociaGon	
  eBook,	
  2010)	
  -­‐	
  h2ps://www.cpha.ca/history-­‐e-­‐book	
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  Difference:	
  Milestones	
  in	
  Public	
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  &	
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  Canadian	
  ConnecHons”	
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  Lecture	
  #4	
  –	
  From	
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  (1920s-­‐1930s)	
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•  I	
  have	
  curated	
  two	
  public	
  exhibits	
  on	
  the	
  Discovery	
  &	
  Development	
  of	
  Insulin:	
  
•  2008	
  –	
  16	
  Posters	
  @	
  Diabetes	
  Clinic,	
  Toronto	
  General	
  Hospital,	
  Eaton	
  Wing,	
  12th	
  floor	
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  “Making	
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  Difference:	
  Milestones	
  in	
  Public	
  Health	
  &	
  Biotechnology	
  –	
  Canadian	
  ConnecHons”	
  –	
  Lecture	
  #4	
  –	
  From	
  Insulin	
  To	
  Heparin	
  (1920s-­‐1930s)	
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•  I	
  have	
  curated	
  two	
  public	
  exhibits	
  on	
  the	
  Discovery	
  &	
  Development	
  of	
  Insulin:	
  
•  2011	
  – MulGmedia	
  display	
  @	
  MaRS	
  Discovery	
  District,	
  East	
  Tower,	
  for	
  Faculty	
  of	
  

Medicine,	
  University	
  of	
  Toronto	
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Deadly	
  Diabetes,	
  Before	
  Insulin	
  

5	
  

•  Before	
  Insulin,	
  the	
  life	
  of	
  a	
  person	
  with	
  
diabetes,	
  especially	
  a	
  child	
  with	
  type	
  1,	
  
was	
  inevitably	
  tragic	
  and	
  short,	
  
dominated	
  by	
  unquenchable	
  thirst,	
  
starvaGon	
  diets	
  and	
  a	
  body	
  that	
  
ulGmately	
  feeds	
  on	
  itself	
  	
  

•  Beyond	
  strict	
  dietary	
  control,	
  very	
  li2le	
  
could	
  be	
  done	
  to	
  prevent	
  death,	
  
despite	
  the	
  claims	
  of	
  patent	
  medicines	
  
and	
  others	
  offering	
  dubious	
  cures	
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•  250	
  B.C.	
  –	
  First	
  use	
  of	
  “diabetes”	
  (from	
  the	
  Greek	
  
“to	
  pass	
  through”)	
  

•  1675	
  –	
  “diabetes	
  mellitus”	
  term	
  first	
  used	
  
(“mellitus”	
  LaGn	
  for	
  honey	
  or	
  sweet)	
  

•  1869	
  –	
  Paul	
  Langerhans	
  (right)	
  idenGfies	
  
“insulin”-­‐producing	
  “islets	
  of	
  Langerhans”	
  in	
  
pancreas	
  	
  

•  1889	
  –	
  Role	
  of	
  pancreas	
  in	
  diabetes	
  discovered;	
  
diabetes	
  developed	
  in	
  dogs	
  when	
  pancreas	
  
removed	
  

•  1910	
  –	
  Discovered	
  that	
  diabetes	
  caused	
  by	
  the	
  
lack	
  of	
  “insulin”	
  in	
  the	
  pancreas	
  

	
  
•  This	
  work	
  led	
  researchers	
  to	
  conduct	
  a	
  variety	
  of	
  

insulin	
  extracGon	
  experiments,	
  but	
  with	
  none	
  
yielding	
  promising	
  results	
  unGl	
  a	
  young	
  Canadian	
  
surgeon	
  was	
  struck	
  by	
  an	
  compelling	
  idea	
  in	
  
October	
  1920	
  

	
  

Ru;y,	
  C.J	
  -­‐	
  “Making	
  a	
  Difference:	
  Milestones	
  in	
  Public	
  Health	
  &	
  Biotechnology	
  –	
  Canadian	
  ConnecHons”	
  –	
  Lecture	
  #4	
  –	
  From	
  Insulin	
  To	
  Heparin	
  (1920s-­‐1930s)	
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•  Oct.	
  31,	
  1920	
  (2:00	
  am)	
  -­‐	
  The	
  Insulin	
  
story	
  began	
  in	
  London,	
  ON,	
  when	
  Dr.	
  
Frederick	
  BanGng	
  awoke	
  with	
  a	
  
compelling	
  idea	
  	
  

•  BanGng	
  had	
  read	
  an	
  arGcle	
  about	
  the	
  
pancreas	
  and	
  diabetes	
  for	
  a	
  lecture	
  he	
  
was	
  preparing	
  and	
  was	
  struck	
  with	
  an	
  
idea	
  for	
  an	
  experiment	
  to	
  isolate	
  the	
  
internal	
  secreGon	
  from	
  the	
  pancreas	
  
that	
  might	
  control	
  diabetes	
  

•  He	
  jo2ed	
  down	
  in	
  a	
  notebook,	
  

•  “Diabetus:	
  Ligate	
  pancreaGc	
  ducts	
  of	
  dog.	
  
Keep	
  dogs	
  alive	
  Gll	
  acini	
  degenerate	
  
leaving	
  Islets.	
  Try	
  to	
  isolate	
  the	
  internal	
  
secreGon	
  of	
  these	
  and	
  relieve	
  
glycosurea”	
  

Ru;y,	
  C.J	
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  “Making	
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  Difference:	
  Milestones	
  in	
  Public	
  Health	
  &	
  Biotechnology	
  –	
  Canadian	
  ConnecHons”	
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  Lecture	
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  From	
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  Heparin	
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•  Born	
  on	
  November	
  14,	
  1891	
  in	
  Alliston,	
  
Ontario,	
  Dr.	
  Frederick	
  G.	
  BanGng	
  brought	
  
a	
  surgeon’s	
  perspecGve	
  to	
  the	
  problem	
  
of	
  diabetes.	
  	
  

•  1912	
  -­‐	
  He	
  had	
  entered	
  the	
  University	
  of	
  
Toronto	
  and	
  graduated	
  with	
  an	
  
expedited	
  class	
  because	
  of	
  WWI.	
  	
  

•  Afer	
  the	
  war,	
  he	
  worked	
  at	
  the	
  ChrisGe	
  
Street	
  Hospital	
  for	
  Veterans	
  in	
  Toronto	
  
and	
  the	
  Hospital	
  for	
  Sick	
  Children	
  before	
  
moving	
  to	
  London,	
  Ontario.	
  	
  

•  1920	
  -­‐	
  BanGng	
  started	
  his	
  own	
  pracGce	
  
in	
  London,	
  but	
  lack	
  of	
  paGents	
  led	
  him	
  to	
  
work	
  as	
  a	
  demonstrator	
  in	
  the	
  University	
  
of	
  Western	
  Ontario	
  medical	
  school	
  

Ban@ng’s	
  Idea	
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  Difference:	
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•  Nov.	
  6,	
  1920	
  –	
  BanGng	
  took	
  his	
  idea	
  to	
  
the	
  University	
  of	
  Toronto	
  and	
  
presented	
  it	
  to	
  Dr.	
  J.J.R.	
  Macleod,	
  
Professor	
  of	
  Physiology	
  and	
  a	
  
specialist	
  in	
  the	
  study	
  of	
  diabetes	
  	
  

Ban@ng’s	
  Idea	
  

•  Early	
  1920s	
  -­‐	
  The	
  University	
  of	
  
Toronto	
  happened	
  to	
  be	
  an	
  ideal	
  
insGtuGon	
  in	
  which	
  BanGng	
  could	
  
develop	
  his	
  idea	
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•  U.	
  of	
  T.	
  stood	
  at	
  the	
  centre	
  of	
  a	
  
uniquely	
  linked	
  group	
  of	
  medical	
  
and	
  scienGfic	
  insGtuGons	
  -­‐	
  
Toronto	
  General	
  Hospital	
  (r),	
  the	
  
Hospital	
  for	
  Sick	
  Children	
  (l),	
  
and,	
  as	
  discussed	
  in	
  recent	
  
classes,	
  its	
  singular	
  public	
  health	
  
biologicals	
  producer,	
  Connaught	
  
AnGtoxin	
  Laboratories	
  -­‐	
  each	
  
ready	
  to	
  play	
  key	
  roles	
  in	
  the	
  
insulin	
  story.	
  	
  

Ban@ng’s	
  Idea	
  

Ru;y,	
  C.J	
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  Milestones	
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  To	
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  (1920s-­‐1930s)	
  	
  

Sanofi	
  Pasteur	
  Canada	
  Archives	
  



Discovering	
  Insulin	
  in	
  Toronto	
  

12	
  

•  Michael	
  Bliss	
  and	
  the	
  history	
  of	
  
the	
  history	
  of	
  the	
  discovery	
  of	
  
Insulin	
  

•  UlGmately,	
  as	
  Bliss	
  concluded,	
  
there	
  is	
  glory	
  enough	
  for	
  all…	
  

Ru;y,	
  C.J	
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  Difference:	
  Milestones	
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  (1920s-­‐1930s)	
  	
  

“Glory	
  Enough	
  For	
  All”,	
  mini-­‐
series,	
  originally	
  aired	
  in	
  1988	
   h2ps://www.youtube.com/watch?v=brChPJ3AzkE	
  	
  

First	
  published	
  in	
  1982	
  

First	
  published	
  in	
  1984	
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•  Afer	
  meeGng	
  Macleod,	
  who	
  was	
  
intrigued,	
  though	
  skepGcal,	
  BanGng	
  
was	
  given	
  a	
  small	
  lab,	
  access	
  to	
  
experimental	
  dogs,	
  a	
  $100	
  budget,	
  and	
  
the	
  assistance	
  of	
  Charles	
  Best,	
  a	
  recent	
  
graduate	
  in	
  Physiology	
  and	
  
Biochemistry	
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•  May-­‐Aug	
  1921	
  –	
  
During	
  an	
  especially	
  
hot	
  summer,	
  BanGng	
  
and	
  Best	
  reported	
  
encouraging	
  results	
  
with	
  a	
  pancreaGc	
  
extract	
  controlling	
  
blood	
  sugar	
  levels	
  in	
  
de-­‐pancreaGzed	
  dogs.	
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•  Dec	
  1921	
  -­‐	
  Dr.	
  James	
  Bertram	
  Collip,	
  a	
  
biochemist	
  from	
  the	
  University	
  of	
  Alberta	
  on	
  
sabbaGcal	
  in	
  Toronto,	
  joins	
  BanGng	
  and	
  Best	
  to	
  
help	
  purify	
  the	
  extract.	
  	
  

•  Encouraging	
  results	
  with	
  dog	
  #33,	
  “Marjorie,”	
  
lead	
  to	
  the	
  extract’s	
  first	
  human	
  use	
  
(administered	
  orally),	
  but	
  it	
  was	
  unsuccessful	
  	
  

Discovering	
  Insulin	
  in	
  Toronto	
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•  Jan	
  11,	
  1922	
  -­‐	
  14-­‐year-­‐old	
  Leonard	
  
Thompson	
  is	
  the	
  first	
  to	
  receive	
  an	
  
injecGon	
  of	
  the	
  extract,	
  but	
  with	
  no	
  effect	
  	
  

•  Jan	
  23,	
  1922	
  –	
  Leonard	
  receives	
  Collip’s	
  
more	
  purified	
  extract,	
  with	
  good	
  results	
  	
  

Discovering	
  Insulin	
  in	
  Toronto	
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•  Jan	
  25,	
  1922	
  -­‐	
  Encouraged	
  by	
  
Leonard	
  Thompson's	
  successful	
  
treatments,	
  but	
  concerned	
  about	
  the	
  
future	
  control	
  of	
  the	
  new	
  extract's	
  
producGon,	
  Connaught’s	
  Director,	
  
John	
  FitzGerald	
  (right),	
  facilitated	
  an	
  
agreement	
  with	
  BanGng,	
  Best,	
  Collip	
  
and	
  Macleod	
  

	
  
•  He	
  offered	
  them	
  the	
  Lab’s	
  faciliGes	
  

(in	
  the	
  basement	
  of	
  the	
  Medical	
  
Building)	
  to	
  help	
  develop	
  methods	
  to	
  
produce	
  the	
  extract	
  for	
  clinical	
  trials	
  

Developing	
  Insulin	
  in	
  Toronto	
  

•  Clinical	
  trials	
  of	
  the	
  extract	
  soon	
  began	
  in	
  
several	
  locaGons	
  in	
  Toronto	
  (ie.	
  Toronto	
  
General	
  Hospital)	
  and	
  elsewhere,	
  including	
  
in	
  the	
  U.S.,	
  through	
  BanGng	
  and	
  several	
  
diabeGc	
  specialists	
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  in	
  Public	
  Health	
  &	
  Biotechnology	
  –	
  Canadian	
  ConnecHons”	
  –	
  Lecture	
  #4	
  –	
  From	
  Insulin	
  To	
  Heparin	
  (1920s-­‐1930s)	
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•  Moving	
  to	
  large-­‐scale	
  insulin	
  producGon	
  
was	
  a	
  major	
  challenge	
  for	
  Connaught.	
  

•  March-­‐May	
  1922	
  -­‐	
  Afer	
  frustraGng	
  
failures,	
  producGon	
  was	
  restored	
  under	
  
Best’s	
  direcGon	
  

•  Connaught	
  then	
  dedicated	
  its	
  full,	
  though	
  
modest,	
  resources	
  to	
  insulin	
  producGon	
  
and	
  output	
  rose	
  steadily	
  	
  

•  May	
  1922	
  -­‐	
  The	
  extract	
  was	
  
given	
  the	
  name	
  "Insulin”	
  

Ru;y,	
  C.J	
  -­‐	
  “Making	
  a	
  Difference:	
  Milestones	
  in	
  Public	
  Health	
  &	
  Biotechnology	
  –	
  Canadian	
  ConnecHons”	
  –	
  Lecture	
  #4	
  –	
  From	
  Insulin	
  To	
  Heparin	
  (1920s-­‐1930s)	
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•  News	
  of	
  the	
  first	
  successful	
  use	
  of	
  the	
  
pancreaGc	
  extract	
  a2racted	
  
unprecedented	
  internaGonal	
  a2enGon	
  to	
  
Toronto	
  

•  It	
  also	
  put	
  intense	
  pressure	
  on	
  
Connaught	
  scienGsts	
  to	
  further	
  refine	
  
and	
  purify	
  the	
  extract	
  for	
  clinical	
  trials	
  
and	
  to	
  increase	
  producGon,	
  while	
  
keeping	
  the	
  price	
  as	
  low	
  as	
  possible	
  	
  

Developing	
  Insulin	
  in	
  Toronto	
  

Ru;y,	
  C.J	
  -­‐	
  “Making	
  a	
  Difference:	
  Milestones	
  in	
  Public	
  Health	
  &	
  Biotechnology	
  –	
  Canadian	
  ConnecHons”	
  –	
  Lecture	
  #4	
  –	
  From	
  Insulin	
  To	
  Heparin	
  (1920s-­‐1930s)	
  	
  

Toronto	
  Star,	
  March	
  22,	
  1922,	
  p.	
  1	
  

Toronto	
  Star	
  Weekly,	
  March	
  26,	
  1922	
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•  May	
  30,	
  1922	
  -­‐	
  A	
  unique	
  collaboraGon	
  
agreement	
  arranged	
  between	
  the	
  University	
  of	
  
Toronto	
  and	
  Eli	
  Lilly	
  &	
  Co.	
  of	
  Indianapolis,	
  
designed	
  to	
  expedite	
  the	
  the	
  development	
  of	
  
large	
  scale	
  insulin	
  producGon	
  methods	
  

•  This	
  and	
  other	
  agreements	
  relaGng	
  to	
  insulin	
  
producGon,	
  licensing	
  and	
  patent	
  protecGon	
  
was	
  negoGated	
  by	
  the	
  University	
  of	
  Toronto’s	
  
Insulin	
  Commi2ee	
  

•  Charles	
  Best	
  assumed	
  leadership	
  of	
  
Connaught’s	
  Insulin	
  producGon	
  and	
  worked	
  
closely	
  with	
  Eli	
  Lilly,	
  especially	
  the	
  company’s	
  
Research	
  Director,	
  Dr.	
  G.H.A.	
  Clowes	
  (right)	
  

•  The	
  agreement	
  granted	
  Eli	
  Lilly	
  exclusive	
  rights	
  
to	
  supply	
  Insulin	
  (sold	
  as	
  “IleGn”)	
  in	
  the	
  United	
  
States	
  unGl	
  June	
  1924	
  

Developing	
  Insulin	
  in	
  Toronto	
  

Ru;y,	
  C.J	
  -­‐	
  “Making	
  a	
  Difference:	
  Milestones	
  in	
  Public	
  Health	
  &	
  Biotechnology	
  –	
  Canadian	
  ConnecHons”	
  –	
  Lecture	
  #4	
  –	
  From	
  Insulin	
  To	
  Heparin	
  (1920s-­‐1930s)	
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•  Press	
  coverage	
  of	
  insulin’s	
  first	
  clinical	
  trials	
  in	
  
Toronto	
  led	
  to	
  a	
  wave	
  of	
  requests	
  for	
  this	
  diabetes	
  
“cure”	
  from	
  all	
  over	
  the	
  world	
  

	
  	
  
•  The	
  severe	
  insulin	
  supply	
  challenges	
  during	
  1922	
  

meant	
  only	
  a	
  few	
  criGcally	
  ill	
  paGents,	
  mostly	
  
children,	
  could	
  be	
  treated.	
  	
  

Ru;y,	
  C.J	
  -­‐	
  “Making	
  a	
  Difference:	
  Milestones	
  in	
  Public	
  Health	
  &	
  Biotechnology	
  –	
  Canadian	
  ConnecHons”	
  –	
  Lecture	
  #4	
  –	
  From	
  Insulin	
  To	
  Heparin	
  (1920s-­‐1930s)	
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•  Almost	
  all	
  of	
  these	
  early	
  paGents	
  were	
  
American,	
  some	
  from	
  prominent	
  families,	
  
including	
  Elizabeth	
  Hughes	
  (below)	
  	
  

	
  
•  Elsie	
  Needham	
  of	
  Galt,	
  ON	
  (right),	
  was	
  the	
  only	
  

Canadian	
  among	
  this	
  group	
  of	
  early	
  paGents.	
  	
  

Ru;y,	
  C.J	
  -­‐	
  “Making	
  a	
  Difference:	
  Milestones	
  in	
  Public	
  Health	
  &	
  Biotechnology	
  –	
  Canadian	
  ConnecHons”	
  –	
  Lecture	
  #4	
  –	
  From	
  Insulin	
  To	
  Heparin	
  (1920s-­‐1930s)	
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Uncertain,	
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•  April	
  1923	
  -­‐	
  Canada’s	
  insulin	
  supply	
  
finally	
  found	
  a	
  firm	
  foothold	
  thanks	
  to	
  
funds	
  from	
  the	
  Ontario	
  government,	
  
a	
  New	
  York	
  City	
  diabeGc,	
  and	
  
Connaught’s	
  reserves,	
  to	
  establish	
  an	
  
insulin	
  producGon	
  plant	
  in	
  U	
  of	
  T’s	
  
vacant	
  YMCA	
  building	
  on	
  campus	
  	
  

	
  

•  Soon	
  Connaught	
  was	
  supplying	
  
insulin	
  for	
  all	
  of	
  Canada.	
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•  As	
  Insulin	
  producGon	
  steadily	
  grew	
  in	
  Canada,	
  
the	
  University	
  of	
  Toronto	
  Insulin	
  Commi2ee	
  
focused	
  on	
  licensing	
  its	
  producGon	
  in	
  other	
  
countries	
  	
  

•  Eli	
  Lilly	
  had	
  exclusive	
  U.S.	
  rights	
  unGl	
  1924,	
  
when	
  other	
  American	
  firms	
  were	
  granted	
  
licenses	
  	
  

•  In	
  the	
  U.K.,	
  the	
  Medical	
  Research	
  Council	
  was	
  
given	
  the	
  right	
  to	
  issue	
  licenses	
  there	
  

•  Firms	
  in	
  Australia	
  and	
  Denmark	
  also	
  received	
  
early	
  licenses	
  	
  

	
  
•  By	
  1926,	
  insulin	
  was	
  patented	
  and	
  

trademarked	
  in	
  44	
  countries,	
  with	
  the	
  
Insulin	
  Commi2ee	
  carefully	
  regulaGng	
  
who	
  produced	
  it	
  

Insulin:	
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  Toronto	
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  World	
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  steadily	
  grew	
  in	
  Canada,	
  
the	
  University	
  of	
  Toronto	
  Insulin	
  Commi2ee	
  
focused	
  on	
  licensing	
  its	
  producGon	
  in	
  other	
  
countries	
  	
  

•  Eli	
  Lilly	
  had	
  exclusive	
  U.S.	
  rights	
  unGl	
  1924,	
  
when	
  other	
  American	
  firms	
  were	
  granted	
  
licenses	
  	
  

•  In	
  the	
  U.K.,	
  the	
  Medical	
  Research	
  Council	
  was	
  
given	
  the	
  right	
  to	
  issue	
  licenses	
  there	
  

•  Firms	
  in	
  Australia	
  and	
  Denmark	
  also	
  received	
  
early	
  licenses	
  	
  

	
  
•  By	
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•  May	
  1923	
  -­‐	
  Ontario	
  government	
  
funded	
  the	
  BanGng	
  and	
  Best	
  Chair	
  
of	
  Medical	
  Research	
  at	
  U.	
  of	
  T.	
  

•  July	
  1923	
  – Federal	
  government	
  
awarded	
  BanGng	
  with	
  a	
  lifeGme	
  
annuity	
  	
  

•  Oct	
  1923	
  -­‐	
  A	
  greater	
  global	
  honour	
  
came	
  when	
  BanGng	
  and	
  Macleod	
  
won	
  the	
  Nobel	
  Prize	
  for	
  Medicine	
  

•  However,	
  recognizing	
  that	
  two	
  
others	
  were	
  similarly	
  deserving,	
  
BanGng	
  shared	
  his	
  half	
  of	
  the	
  Prize	
  
with	
  Best	
  and	
  Macleod	
  shared	
  his	
  
with	
  Collip	
  

Ru;y,	
  C.J	
  -­‐	
  “Making	
  a	
  Difference:	
  Milestones	
  in	
  Public	
  Health	
  &	
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  From	
  Insulin	
  To	
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  (1920s-­‐1930s)	
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•  1923-­‐24	
  –	
  While	
  Connaught’s	
  Insulin	
  
producGon	
  increased	
  and	
  the	
  world’s	
  
a2enGon	
  had	
  been	
  focused	
  on	
  Toronto	
  in	
  
the	
  wake	
  of	
  the	
  Nobel	
  Prize	
  news,	
  U	
  of	
  T’s	
  
and	
  Connaught’s	
  other	
  public	
  service	
  work	
  
with	
  vaccines	
  producGon	
  and	
  in	
  public	
  
health	
  research	
  and	
  educaGon,	
  had	
  already	
  
a2racted	
  internaGonal	
  a2enGon,	
  especially	
  
from	
  the	
  Rockefeller	
  FoundaGon	
  

Ru;y,	
  C.J	
  -­‐	
  “Making	
  a	
  Difference:	
  Milestones	
  in	
  Public	
  Health	
  &	
  Biotechnology	
  –	
  Canadian	
  ConnecHons”	
  –	
  Lecture	
  #4	
  –	
  From	
  Insulin	
  To	
  Heparin	
  (1920s-­‐1930s)	
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•  1913	
  -­‐	
  The	
  Rockefeller	
  FoundaGon	
  
established	
  to	
  focus	
  its	
  substanGal	
  financial	
  
resources	
  on	
  improving	
  medical	
  educaGon	
  
in	
  the	
  United	
  States	
  and	
  Canada,	
  and,	
  
through	
  its	
  InternaGonal	
  Health	
  
Commission,	
  to	
  further	
  public	
  health	
  
educaGon	
  and	
  research	
  	
  

•  1916-­‐18	
  –	
  School	
  of	
  Hygiene	
  and	
  Public	
  
Health	
  at	
  Johns	
  Hopkins	
  University,	
  
BalGmore,	
  established	
  with	
  Rockefeller	
  
funding;	
  the	
  1st	
  such	
  School	
  of	
  Hygiene,	
  
with	
  a	
  2nd	
  created	
  at	
  Harvard	
  in	
  1921	
  

•  1920	
  –	
  To	
  improve	
  medical	
  educaGon	
  in	
  
Canada,	
  Rockefeller	
  FoundaGon	
  pledged	
  
$5,000,000	
  to	
  be	
  shared	
  between	
  Canadian	
  
medical	
  schools,	
  with	
  U.	
  of	
  T.	
  receiving	
  
$1,000,000	
  

Ru;y,	
  C.J	
  -­‐	
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  a	
  Difference:	
  Milestones	
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  Public	
  Health	
  &	
  Biotechnology	
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  –	
  Lecture	
  #4	
  –	
  From	
  Insulin	
  To	
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•  1923	
  –	
  Rockefeller	
  FoundaGon	
  contributed	
  $10,000	
  to	
  
Toronto	
  General	
  Hospital	
  and	
  the	
  Hospital	
  for	
  Sick	
  
Children	
  to	
  support	
  BanGng’s	
  Insulin	
  studies	
  

•  Rockefeller	
  FoundaGon	
  also	
  looking	
  for	
  a	
  3rd	
  
insGtuGon	
  to	
  further	
  showcase	
  its	
  support	
  of	
  public	
  
health	
  educaGon	
  and	
  research	
  and	
  U.	
  of	
  T.	
  was	
  an	
  
obvious	
  choice	
  

•  1923	
  –	
  Rockefeller	
  officials	
  met	
  with	
  John	
  FitzGerald,	
  
who	
  was	
  not	
  shy	
  about	
  what	
  was	
  really	
  needed:	
  	
  

•  A	
  new	
  building	
  to	
  house	
  Connaught’s	
  expanding	
  
responsibiliHes	
  with	
  Insulin	
  and	
  other	
  biological	
  public	
  
health	
  products,	
  along	
  with	
  a	
  growing	
  program	
  of	
  
public	
  health	
  teaching	
  and	
  research	
  	
  

•  Feb	
  1925	
  –	
  Full	
  details	
  announced	
  of	
  Rockefeller’s	
  gif	
  to	
  
create	
  School	
  of	
  Hygiene	
  @	
  U.	
  of	
  T	
  

Ru;y,	
  C.J	
  -­‐	
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  Difference:	
  Milestones	
  in	
  Public	
  Health	
  &	
  Biotechnology	
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  To	
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•  1925	
  –	
  Rockefeller	
  FoundaGon	
  
commi2ed	
  $400,000	
  (or	
  $5.5	
  million	
  
today)	
  for	
  a	
  new	
  building	
  plus	
  
$250,000	
  (or	
  $3.5	
  million	
  today)	
  to	
  
endow	
  a	
  Dept.	
  of	
  Epidemiology	
  &	
  
Biometrics,	
  and	
  a	
  Dept.	
  of	
  
Physiological	
  Hygiene;	
  a	
  Dept.	
  of	
  
Hygiene	
  &	
  PrevenGve	
  Medicine	
  would	
  
also	
  be	
  accommodated	
  

•  The	
  new	
  building	
  would	
  also	
  
accommodate	
  Connaught’s	
  main	
  
producGon,	
  distribuGon	
  and	
  research	
  
operaGons	
  and	
  a	
  shared	
  
administraGon	
  with	
  the	
  School	
  

•  The	
  Canadian	
  Public	
  Health	
  
AssociaGon	
  would	
  also	
  be	
  
accommodated	
  in	
  the	
  new	
  building	
  

Ru;y,	
  C.J	
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•  Proceeds	
  from	
  sales	
  of	
  Connaught’s	
  
products	
  were	
  directed	
  to	
  the	
  
Connaught	
  Labs	
  Research	
  Fund,	
  which	
  
provided	
  the	
  School	
  with	
  a	
  further	
  
endowment	
  of	
  $250,000	
  	
  

•  June	
  9,	
  1927	
  –	
  The	
  School	
  of	
  
Hygiene	
  Building	
  was	
  formally	
  
opened	
  with	
  a	
  special	
  event	
  a	
  
ConvocaGon	
  Hall	
  followed	
  by	
  a	
  
tour	
  led	
  by	
  FitzGerald	
  along	
  
with	
  Frederick	
  BanGng	
  and	
  
Charles	
  Best	
  

Ru;y,	
  C.J	
  -­‐	
  “Making	
  a	
  Difference:	
  Milestones	
  in	
  Public	
  Health	
  &	
  Biotechnology	
  –	
  Canadian	
  ConnecHons”	
  –	
  Lecture	
  #4	
  –	
  From	
  Insulin	
  To	
  Heparin	
  (1920s-­‐1930s)	
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•  Proceeds	
  from	
  sales	
  of	
  Connaught’s	
  
products	
  were	
  directed	
  to	
  the	
  
Connaught	
  Labs	
  Research	
  Fund,	
  which	
  
provided	
  the	
  School	
  with	
  a	
  further	
  
endowment	
  of	
  $250,000	
  	
  

•  June	
  9,	
  1927	
  –	
  The	
  School	
  of	
  
Hygiene	
  Building	
  was	
  formally	
  
opened	
  with	
  a	
  special	
  event	
  a	
  
ConvocaGon	
  Hall	
  followed	
  by	
  a	
  
tour	
  led	
  by	
  FitzGerald	
  along	
  
with	
  Frederick	
  BanGng	
  and	
  
Charles	
  Best	
  

•  As	
  was	
  prominently	
  noted,	
  the	
  new	
  School	
  of	
  Hygiene	
  
Building	
  would	
  be	
  the	
  “new	
  home	
  of	
  Insulin”	
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  -­‐	
  “Making	
  a	
  Difference:	
  Milestones	
  in	
  Public	
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  –	
  Lecture	
  #4	
  –	
  From	
  Insulin	
  To	
  Heparin	
  (1920s-­‐1930s)	
  	
  

Sanofi	
  Pasteur	
  Canada	
  Archives	
  

The	
  Globe,	
  May	
  5,	
  1927,	
  p.	
  14	
  



Insulin’s	
  Impact	
  on	
  Public	
  Health	
  

34	
  

•  In	
  the	
  Hygiene	
  Building’s	
  new	
  Insulin	
  
Plant,	
  the	
  producGon	
  process	
  began	
  by	
  
mincing	
  frozen	
  beef	
  or	
  pork	
  pancreas	
  
with	
  alcohol	
  

•  Connaught	
  made	
  a	
  deal	
  with	
  all	
  the	
  meat	
  
packers	
  in	
  Canada	
  to	
  secure	
  pancreas	
  
Gssue	
  at	
  the	
  lowest	
  possible	
  price	
  

•  The	
  insulin-­‐containing	
  extract	
  was	
  
separated	
  from	
  the	
  pancreas	
  and	
  the	
  
alcohol	
  removed	
  by	
  vacuum	
  disGllaGon	
  

•  The	
  remaining	
  material	
  was	
  filtered	
  and	
  
the	
  insulin	
  separated	
  out	
  by	
  adding	
  
sodium	
  chloride	
  	
  

Ru;y,	
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•  Late	
  1920s	
  -­‐	
  An	
  addiGonal	
  process	
  was	
  
introduced	
  to	
  further	
  purify	
  insulin	
  into	
  a	
  
crystalline	
  form	
  

	
  
•  Connaught’s	
  expanded	
  Insulin	
  

producGon	
  process	
  based	
  on	
  crystalizing	
  
insulin,	
  along	
  with	
  the	
  design	
  of	
  the	
  
Hygiene	
  Building’s	
  Insulin	
  plant,	
  was	
  led	
  
by	
  Dr.	
  David	
  A.	
  Sco2	
  

•  A	
  specialist	
  in	
  chemistry	
  and	
  mineralogy,	
  
Sco2	
  joined	
  Connaught	
  in	
  1922	
  and	
  
worked	
  very	
  closely	
  with	
  Best	
  on	
  solving	
  
Insulin	
  producGon	
  challenges	
  

Ru;y,	
  C.J	
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•  1931	
  – Sco2	
  also	
  discovered	
  that	
  the	
  
secret	
  to	
  a	
  consistent	
  and	
  large	
  supply	
  of	
  
insulin	
  was	
  the	
  addiGon	
  of	
  small	
  
amounts	
  of	
  zinc	
  chloride.	
  	
  

•  This	
  discovery	
  led	
  to	
  Sco2	
  overseeing	
  the	
  
establishment	
  of	
  the	
  first	
  internaGonal	
  
standard	
  for	
  insulin.	
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•  1936	
  –	
  Sco2	
  (centre)	
  worked	
  with	
  Dr.	
  A.M.	
  
Fisher	
  (lef)	
  to	
  improve	
  Protamine	
  Insulin,	
  
which	
  was	
  the	
  first	
  long	
  acGng	
  Insulin	
  
developed	
  by	
  Dr.	
  H.C.	
  Hagedorn	
  (right)	
  of	
  
Nordisk	
  Laboratories	
  in	
  Denmark	
  	
  

•  They	
  added	
  trace	
  amounts	
  of	
  zinc,	
  resulGng	
  
in	
  a	
  more	
  stable	
  and	
  longer	
  acGng	
  form	
  of	
  
Insulin	
  that	
  was	
  patented	
  through	
  the	
  UofT	
  
Insulin	
  Commi2ee	
  and	
  rapidly	
  adopted	
  
globally	
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•  BanGng	
  would	
  focus	
  on	
  medical	
  research,	
  but	
  
was	
  drawn	
  to	
  a	
  growing	
  interest	
  in	
  art,	
  
especially	
  painGng	
  with	
  A.Y.	
  Jackson,	
  a	
  member	
  
of	
  the	
  Group	
  of	
  Seven	
  

•  There	
  were	
  great	
  expectaGons	
  
that	
  BanGng	
  would	
  make	
  
another	
  major	
  medical	
  discovery,	
  
which	
  proved	
  quite	
  frustraGng,	
  
and	
  art	
  provided	
  an	
  important	
  
escape	
  	
  

Ru;y,	
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•  When	
  World	
  War	
  II	
  started,	
  BanGng	
  became	
  
involved	
  with	
  aviaGon	
  medicine	
  studies	
  

•  He	
  also	
  worked	
  closely	
  with	
  the	
  BriGsh	
  Air	
  
Force	
  and	
  was	
  on	
  a	
  secret	
  flight	
  to	
  Britain	
  on	
  
February	
  20,	
  1941,	
  when	
  his	
  small	
  plane	
  
crashed	
  shortly	
  afer	
  taking	
  off	
  from	
  Gander,	
  
Newfoundland	
  

•  BanGng	
  died	
  the	
  next	
  day	
  and	
  was	
  buried	
  at	
  
Mount	
  Pleasant	
  Cemetery	
  in	
  Toronto.	
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•  May	
  17,	
  1921	
  -­‐	
  The	
  day	
  afer	
  graduaGng	
  in	
  
Biochemistry	
  and	
  Physiology,	
  Charles	
  Best	
  joined	
  
Frederick	
  BanGng	
  in	
  a	
  small	
  University	
  of	
  Toronto	
  
lab	
  to	
  start	
  the	
  work	
  that	
  would	
  lead	
  to	
  the	
  
discovery	
  of	
  insulin	
  

	
  
•  Charles	
  Best	
  was	
  born	
  in	
  Maine	
  of	
  Canadian	
  

parents	
  from	
  Nova	
  ScoGa.	
  Inspired	
  by	
  his	
  general	
  
pracGGoner	
  father,	
  Charles	
  enrolled	
  at	
  the	
  
University	
  of	
  Toronto	
  in	
  1916,	
  but	
  his	
  studies	
  
were	
  interrupted	
  by	
  the	
  start	
  of	
  WWI;	
  resumed	
  in	
  
1918,	
  focused	
  on	
  Physiology	
  &	
  Biochemistry	
  

•  J.J.R.	
  Macleod	
  was	
  impressed	
  with	
  Best’s	
  work	
  
and	
  when	
  Macleod	
  agreed	
  to	
  give	
  BanGng	
  a	
  lab,	
  
Best	
  was	
  an	
  obvious	
  candidate	
  to	
  assist,	
  although	
  
a	
  coin	
  toss	
  would	
  decide	
  if	
  Best,	
  or	
  a	
  classmate,	
  
would	
  get	
  the	
  job.	
  

Ru;y,	
  C.J	
  -­‐	
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  a	
  Difference:	
  Milestones	
  in	
  Public	
  Health	
  &	
  Biotechnology	
  –	
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  Insulin	
  To	
  Heparin	
  (1920s-­‐1930s)	
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•  1925	
  –	
  Best	
  completed	
  his	
  M.D.	
  course	
  
amidst	
  the	
  insulin	
  discovery	
  and	
  
development	
  period,	
  and	
  he	
  also	
  got	
  married	
  
and	
  then	
  pursued	
  postgraduate	
  studies	
  in	
  
Europe.	
  	
  

•  1927	
  -­‐	
  Best	
  returned	
  to	
  Toronto	
  to	
  conGnue	
  
as	
  Connaught’s	
  Assistant	
  Director	
  unGl	
  1929,	
  
and	
  to	
  also	
  serve	
  as	
  Head	
  of	
  the	
  Department	
  
of	
  Physiological	
  Hygiene	
  at	
  the	
  School	
  of	
  
Hygiene.	
  	
  

•  Late	
  1920s	
  -­‐	
  Best	
  also	
  iniGated	
  studies	
  of	
  liver	
  
extract	
  as	
  a	
  treatment	
  of	
  anemia,	
  and	
  
focused	
  especially	
  on	
  the	
  development	
  of	
  
Heparin	
  to	
  control	
  blood	
  coagulaGon,	
  this	
  
work	
  very	
  much	
  involving	
  Connaught.	
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•  Dr.	
  J.K.W.	
  (Kenneth)	
  Ferguson	
  (1907-­‐1999),	
  
who	
  would	
  serve	
  as	
  Director	
  of	
  Connaught	
  
Laboratories	
  from	
  1955	
  to	
  1972,	
  was	
  the	
  
last	
  of	
  the	
  Lab’s	
  Directors	
  during	
  its	
  Gme	
  as	
  
part	
  of	
  the	
  University	
  of	
  Toronto	
  

•  Dr	
  Ferguson	
  was	
  perhaps	
  the	
  last	
  person	
  to	
  
have	
  known	
  all	
  4	
  of	
  the	
  discoverers	
  of	
  
Insulin,	
  especially	
  Charles	
  Best	
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•  I	
  got	
  to	
  know	
  Dr.	
  Ferguson	
  quite	
  
well	
  during	
  the	
  last	
  few	
  years	
  of	
  
his	
  life	
  through	
  my	
  historical	
  
work	
  with	
  Connaught	
  Labs,	
  as	
  he	
  
was	
  also	
  interested	
  in	
  history	
  of	
  
medicine	
  and	
  ofen	
  visited	
  the	
  
Connaught	
  Labs	
  Library	
  &	
  
Archives,	
  where	
  I	
  was	
  ofen	
  
working	
  

•  Through	
  Dr.	
  Ferguson	
  and	
  a	
  
biographical	
  project	
  I	
  did	
  for	
  him,	
  
I	
  learned	
  a	
  lot	
  about	
  the	
  
discoverers	
  of	
  Insulin,	
  and	
  also	
  
the	
  developers	
  of	
  Heparin	
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Read	
  a	
  short	
  arGcle	
  I	
  wrote	
  about	
  the	
  history	
  of	
  Heparin	
  here,	
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  Ferguson	
  with	
  Chris	
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  1996	
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•  1928-­‐1937	
  –	
  For	
  Connaught	
  Labs	
  and	
  
Canadian	
  biotechnology	
  the	
  clear	
  sequel	
  
to	
  Insulin’s	
  discovery	
  and	
  development	
  
was	
  Heparin	
  

•  While	
  the	
  story	
  of	
  Heparin	
  story	
  is	
  less	
  
known	
  than	
  Insulin’s,	
  its	
  impact	
  on	
  
medicine	
  has	
  been	
  much	
  broader,	
  
especially	
  on	
  the	
  development	
  of	
  
modern	
  surgery	
  and	
  any	
  medical	
  
technology	
  requiring	
  the	
  control	
  of	
  blood	
  
coagulaGon	
  	
  

•  Heparin	
  is	
  a	
  sGll	
  mysterious	
  molecule	
  
present	
  in	
  various	
  animal	
  Gssues	
  and	
  is	
  
responsible	
  for	
  regulaGng	
  blood	
  
coagulaGon	
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•  1916	
  -­‐	
  Heparin	
  was	
  discovered	
  by	
  Jay	
  
McLean,	
  a	
  2nd	
  year	
  medical	
  student	
  at	
  
John's	
  Hopkins	
  University,	
  working	
  under	
  
the	
  direcGon	
  of	
  physiologist	
  William	
  
Henry	
  Howell	
  

•  McLean	
  extracted	
  the	
  anG-­‐coagulaGng	
  
substance	
  from	
  dog	
  liver,	
  but	
  did	
  li2le	
  
further	
  work	
  with	
  it,	
  leaving	
  Howell	
  to	
  
conduct	
  further	
  research	
  and	
  name	
  it	
  
“heparin”	
  (derived	
  from	
  “hepar”,	
  the	
  
Greek	
  term	
  for	
  liver)	
  

•  Early	
  1920s	
  -­‐	
  A	
  version	
  of	
  Heparin	
  was	
  
produced	
  by	
  a	
  Boston	
  firm,	
  but	
  it	
  proved	
  
to	
  be	
  toxic	
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•  1928-­‐29	
  –	
  Charles	
  Best,	
  afer	
  
spending	
  a	
  couple	
  of	
  years	
  studying	
  
in	
  London,	
  UK,	
  saw	
  potenGal	
  in	
  
revisiGng	
  Heparin	
  and	
  taking	
  
advantage	
  of	
  Connaught’s	
  experGse	
  
with	
  insulin	
  producGon	
  to	
  invesGgate	
  
preparing	
  a	
  purified	
  product	
  	
  

	
  
•  Best	
  was	
  newly	
  appointed	
  Head	
  of	
  

the	
  Department	
  of	
  Physiology	
  at	
  the	
  
University	
  of	
  Toronto,	
  and	
  also	
  
Associate	
  Director	
  of	
  Connaught	
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•  1929	
  -­‐	
  Best	
  set	
  out	
  to	
  
systemaGcally	
  explore	
  
methods	
  to,	
  
•  1),	
  purify	
  and	
  then	
  

produce	
  heparin	
  in	
  large,	
  
but	
  affordable	
  quanGGes	
  

•  2),	
  study	
  its	
  effects	
  in	
  
animals	
  and	
  then	
  humans	
  	
  

•  For	
  the	
  first	
  part	
  of	
  the	
  first	
  
goal,	
  Best	
  turned	
  	
  Arthur	
  F.	
  
Charles,	
  a	
  specialist	
  in	
  organic	
  
chemistry,	
  who	
  was	
  Best’s	
  
graduate	
  student	
  when	
  he	
  
started	
  on	
  the	
  project	
  

Developing	
  Heparin:	
  
Best	
  Takes	
  The	
  Lead	
  

•  However,	
  progress	
  was	
  steady,	
  but	
  slow	
  over	
  
the	
  next	
  few	
  years,	
  focused	
  on	
  developing	
  
methods	
  to	
  extract	
  heparin	
  from	
  beef	
  liver	
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•  1933	
  – By	
  this	
  Gme,	
  David	
  Sco2	
  
(right)	
  had	
  joined	
  Charles	
  in	
  the	
  
project,	
  uGlizing	
  his	
  experience	
  
with	
  insulin	
  producGon	
  to	
  work	
  out	
  
a	
  method	
  to	
  extract	
  heparin	
  from	
  
not	
  only	
  beef	
  liver,	
  but	
  also	
  lung	
  
and	
  intesGne	
  Gssue	
  on	
  a	
  larger	
  
scale	
  

•  Charles	
  and	
  Sco2	
  took	
  advantage	
  
of	
  the	
  arrangement	
  Connaught	
  had	
  
with	
  all	
  the	
  meat	
  processors	
  in	
  the	
  
country	
  for	
  pancreas	
  Gssues	
  for	
  
Insulin	
  producGon	
  to	
  uGlize	
  for	
  
heparin	
  work	
  otherwise	
  discarded	
  
beef	
  organs	
  

	
  

Developing	
  Heparin:	
  
Best	
  Takes	
  The	
  Lead	
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•  1933	
  – Charles	
  and	
  Sco2	
  published	
  
their	
  first	
  papers	
  on	
  their	
  work,	
  
which	
  described	
  how	
  the	
  yield	
  of	
  
extracted	
  heparin	
  could	
  be	
  doubled	
  
if	
  the	
  beef	
  Gssues,	
  especially	
  lung,	
  
were	
  allowed	
  to	
  autolyse	
  for	
  24	
  
hours	
  before	
  extracGon	
  

•  However,	
  the	
  smell	
  emanaGng	
  from	
  
the	
  autolysing,	
  or	
  royng	
  Gssue,	
  was	
  
so	
  bad	
  that	
  producGon	
  had	
  to	
  move	
  
from	
  the	
  School	
  of	
  Hygiene	
  Building	
  
up	
  to	
  the	
  more	
  open	
  environment	
  of	
  
the	
  Connaught	
  “Farm”	
  site	
  

Developing	
  Heparin:	
  
Purifica1on	
  and	
  Produc1on	
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•  1933-­‐36	
  -­‐	
  While	
  studying	
  heparin’s	
  elusive	
  
and	
  mysterious	
  chemistry,	
  Charles	
  and	
  
Sco2	
  were	
  able	
  to	
  develop	
  a	
  method	
  to	
  
purify	
  and	
  finally	
  crystalize	
  the	
  extract	
  into	
  
a	
  standardized	
  dry	
  form	
  that	
  could	
  be	
  
administered	
  in	
  a	
  salt	
  soluGon	
  	
  

•  Heparin	
  thus	
  became	
  Connaught's	
  second	
  
product,	
  afer	
  Insulin,	
  to	
  be	
  recognized	
  as	
  
an	
  internaGonal	
  standard.	
  	
  

•  While	
  animal	
  tesGng	
  had	
  been	
  
encouraging,	
  It	
  was	
  now	
  Gme	
  to	
  focus	
  on	
  
preparing	
  Heparin	
  for	
  clinical	
  tesGng	
  

Developing	
  Heparin:	
  
Purifica1on	
  and	
  Produc1on	
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•  1935-­‐37	
  –	
  To	
  undertake	
  clinical	
  studies	
  of	
  
Heparin,	
  Best	
  turned	
  to	
  prominent	
  
Toronto	
  surgeon,	
  Dr.	
  Gordon	
  Murray	
  (lef),	
  
based	
  at	
  Toronto	
  General	
  Hospital	
  

•  Murray’s	
  experimental	
  surgery	
  with	
  
various	
  animals	
  demonstrated	
  that	
  
Heparin	
  effecGvely	
  cleared	
  up	
  internal	
  
blood	
  clots,	
  and	
  also	
  seemed	
  useful	
  for	
  
many	
  other	
  dangerous	
  operaGons	
  where	
  
blood	
  coagulated	
  quickly	
  	
  

•  April	
  1937	
  –	
  The	
  first	
  human	
  tests	
  with	
  
purified	
  heparin	
  were	
  conducted,	
  
although	
  a	
  cruder	
  form	
  was	
  tested	
  in	
  
selected	
  cases	
  earlier	
  with	
  encouraging	
  
results	
  

Tes@ng	
  Heparin:	
  
Pioneering	
  Surgical	
  Science	
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•  1937	
  – The	
  early	
  trials	
  of	
  Heparin	
  
soon	
  involved	
  hundreds	
  of	
  complex	
  
surgical	
  cases	
  during	
  which	
  heparin	
  
played	
  an	
  essenGal	
  and	
  ofen	
  
dramaGc	
  life-­‐saving	
  role.	
  	
  

•  It	
  was	
  clear	
  that	
  Connaught’s	
  
heparin	
  was	
  a	
  safe,	
  easily	
  available	
  
and	
  effecGve	
  blood	
  anGcoagulant.	
  	
  

Tes@ng	
  Heparin:	
  
Pioneering	
  Surgical	
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•  Best’s	
  heparin	
  team	
  had	
  opened	
  the	
  door	
  
to	
  such	
  operaGons	
  as	
  organ	
  transplants	
  
and	
  open-­‐heart	
  surgery,	
  as	
  well	
  as	
  the	
  
arGficial	
  kidney	
  that	
  was	
  pioneered	
  by	
  
Murray	
  

Tes@ng	
  Heparin:	
  
Pioneering	
  Surgical	
  Science	
  	
  

Ru;y,	
  C.J	
  -­‐	
  “Making	
  a	
  Difference:	
  Milestones	
  in	
  Public	
  Health	
  &	
  Biotechnology	
  –	
  Canadian	
  ConnecHons”	
  –	
  Lecture	
  #4	
  –	
  From	
  Insulin	
  To	
  Heparin	
  (1920s-­‐1930s)	
  	
  

Globe	
  &	
  Mail,	
  Nov	
  2,	
  1939,	
  p.	
  13	
  

Globe	
  &	
  Mail,	
  June	
  14,	
  1939,	
  p.	
  2	
  



54	
  

•  Connaught	
  conGnued	
  to	
  prepare	
  
Heparin	
  and	
  developed	
  methods	
  to	
  
increase	
  its	
  potency	
  and	
  reduce	
  its	
  
price.	
  	
  

•  Ironically,	
  this	
  work	
  made	
  heparin	
  
more	
  easily	
  produced	
  elsewhere	
  and	
  
by	
  the	
  early	
  1950s,	
  Connaught	
  had	
  
stopped	
  producing	
  a	
  crucial	
  life-­‐
saving	
  product	
  that	
  it	
  had	
  pioneered.	
  

Producing	
  Heparin	
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Public	
  Health	
  Transforma@ons:	
  
1920s	
  to	
  1930s	
  &	
  The	
  Eve	
  of	
  War	
  	
  	
  

•  As	
  was	
  emphasized	
  at	
  the	
  end	
  of	
  the	
  
last	
  class,	
  much	
  had	
  changed	
  and	
  
progressed	
  in	
  Canadian	
  public	
  health	
  
between	
  the	
  start	
  of	
  the	
  1920s	
  and	
  the	
  
end	
  of	
  the	
  1930s	
  

•  From	
  the	
  perspecGve	
  of	
  prevenGng	
  
infecGous	
  diseases,	
  the	
  key	
  driving	
  
force	
  of	
  such	
  progress	
  was	
  Canada’s	
  
pioneering	
  a2ack	
  on	
  diphtheria	
  with	
  
diphtheria	
  toxoid	
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Public	
  Health	
  Transforma@ons:	
  
1920s	
  to	
  1930s	
  &	
  The	
  Eve	
  of	
  War	
  	
  	
  

•  As	
  we’ve	
  seen	
  in	
  today’s	
  class,	
  the	
  
other	
  key	
  driver	
  of	
  public	
  health	
  
progress	
  in	
  Canada	
  during	
  the	
  same	
  
two	
  decades,	
  from	
  the	
  perspecGve	
  of	
  
controlling	
  a	
  non-­‐infecGous	
  but	
  
inevitably	
  deadly	
  disease	
  with	
  a	
  
biological	
  product,	
  was	
  Insulin	
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Public	
  Health	
  Transforma@ons:	
  
1920s	
  to	
  1930s	
  &	
  The	
  Eve	
  of	
  War	
  	
  	
  

•  Not	
  only	
  did	
  the	
  discovery	
  of	
  
insulin	
  at	
  the	
  University	
  of	
  
Toronto	
  revoluGonize	
  diabetes	
  
treatment,	
  almost	
  literally	
  
resurrecGng	
  the	
  dead,	
  its	
  
development	
  at	
  Connaught	
  Labs	
  
fuelled	
  the	
  rapid	
  expansion	
  and	
  
consolidaGon	
  of	
  Canada’s	
  public	
  
health	
  infrastructure	
  during	
  this	
  
period	
  that	
  was	
  based	
  in	
  the	
  
School	
  of	
  Hygiene	
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Public	
  Health	
  Transforma@ons:	
  
1920s	
  to	
  1930s	
  &	
  The	
  Eve	
  of	
  War	
  	
  	
  

•  As	
  we	
  have	
  also	
  seen,	
  Insulin’s	
  
development	
  at	
  Connaught	
  Labs	
  
very	
  much	
  made	
  the	
  development	
  
of	
  Heparin	
  possible,	
  making	
  it	
  
possible	
  to	
  save	
  lives	
  on	
  an	
  even	
  
broader	
  scale	
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Public	
  Health	
  Transforma@ons:	
  
1920s	
  to	
  1930s	
  &	
  The	
  Eve	
  of	
  War	
  	
  	
  

•  However,	
  as	
  the	
  1930s	
  ended	
  and	
  as	
  
the	
  Second	
  World	
  War	
  began,	
  there	
  
was	
  an	
  uncomfortable	
  recogniGon	
  
within	
  the	
  public	
  health	
  community,	
  as	
  
reflected	
  by	
  the	
  editors	
  of	
  the	
  Canadian	
  
Public	
  Health	
  Journal,	
  that	
  despite	
  
significant	
  progress	
  against	
  many	
  
communicable	
  diseases	
  in	
  Canada,	
  
there	
  was	
  a	
  need	
  to	
  acknowledge	
  “our	
  
imperfecGons,	
  if	
  not	
  failures,”	
  and	
  
reassess	
  public	
  health	
  strategies	
  against	
  
infecGous	
  diseases	
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Public	
  Health	
  Transforma@ons:	
  
1920s	
  to	
  1930s	
  &	
  The	
  Eve	
  of	
  War	
  	
  	
  

•  There	
  was	
  a	
  need	
  to	
  see	
  be2er	
  results	
  
from	
  many	
  public	
  health	
  iniGaGves,	
  and	
  
“in	
  order	
  to	
  preserve	
  respectability,	
  or	
  
more	
  important,	
  self	
  respect,	
  public	
  
health	
  pracGce	
  must	
  be	
  based	
  on	
  fact;	
  
fancy,	
  untested,	
  is	
  li2le	
  be2er	
  than	
  
fallacy”	
  	
  

•  As	
  we’ll	
  see	
  in	
  Class	
  #5,	
  the	
  onset	
  of	
  
World	
  War	
  II	
  would	
  severely	
  limit	
  
available	
  resources	
  for	
  many	
  public	
  
health	
  iniGaGves,	
  but	
  it	
  would	
  also	
  
provide	
  new	
  opportuniGes	
  to	
  test	
  their	
  
effecGveness…	
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