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•  This	  class	  focuses	  on	  the	  major	  impact	  of	  polio,	  
“The	  Middle	  Class	  Plague,”	  during	  the	  1950s	  and	  
the	  essenGal	  biotechnology	  contribuGons	  made	  
in	  Canada	  to	  enable	  its	  prevenGon	  and	  control	  by	  
the	  early	  1960s	  	  

•  As	  discussed	  in	  previous	  classes,	  “The	  Crippler”	  
emerged	  as	  an	  increasingly	  serious	  summer	  
plague	  during	  the	  early	  20th	  century,	  an	  ironic	  
result	  of	  rising	  sanitary	  standards;	  although	  as	  
shown	  last	  week,	  the	  ArcGc	  polio	  epidemic	  in	  
Chesterfield	  Inlet	  during	  the	  winter	  of	  1949	  
certainly	  belied	  the	  “summer	  plague”	  idea	  	  

•  Canada	  was	  among	  the	  countries	  hardest	  by	  
polio	  unGl	  the	  Salk	  vaccine	  was	  launched	  in	  1955	  	  

•  A	  safe	  and	  plenGful	  supply	  of	  the	  vaccine	  would	  
have	  been	  impossible	  without	  advances	  made	  at	  
Connaught	  Labs	  	  
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Polio:	  “The	  Middle	  Class	  Plague”	  

•  By	  1950,	  most	  of	  the	  mysteries	  about	  
polio	  were	  resolved:	  

•  Caused	  by	  one	  of	  the	  smallest	  known	  
viruses,	  that	  can	  damage	  the	  motor-‐
neurons	  in	  the	  spinal	  cord,	  causing	  muscle	  
weakness	  or	  paralysis	  

•  No	  two	  cases	  of	  paralyGc	  polio	  alike;	  virus	  
could	  cause	  weakness/	  paralysis	  of	  a	  
finger,	  to	  a	  leg,	  arms,	  chest	  and/or	  throat	  
muscles	  (requiring	  an	  “iron	  lung”),	  or	  the	  
whole	  body	  

•  Prior	  to	  late	  19th	  century	  the	  poliovirus	  
(types	  I,	  II,	  III)	  was	  endemic,	  primarily	  
spreading	  oral-‐fecally,	  and	  infecGng	  almost	  
all	  very	  young	  children	  with	  a	  harmless	  &	  
immunizing	  gastro-‐intesGnal	  ‘flu-‐like	  
illness	  
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Polio:	  “The	  Middle	  Class	  Plague”	  

•  As	  public	  health/	  hygiene	  standards	  
improved,	  exposure	  to	  the	  poliovirus	  
became	  increasingly	  delayed	  and	  less	  
universal	  

•  Over	  Gme,	  more	  children	  (and	  young	  
adults)	  thus	  grew	  vulnerable	  to	  
paralyGc	  infecGon	  if	  the	  poliovirus	  was	  
able	  to	  invade	  nervous	  system	  

•  Polio	  outbreaks	  and	  epidemics	  
increased	  unGl	  polio	  vaccines	  were	  
available;	  the	  middle	  class	  was	  
parGcularly	  vulnerable	  
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The Polio Epidemic Era:  1910 - 1953 
•  Canada	  was	  among	  the	  naGons	  hardest	  hit	  by	  major	  polio	  epidemics	  

•  Some	  50,000	  Canadians,	  mostly	  children,	  were	  affected	  by	  paralyGc	  polio	  
between	  1927	  and	  1962	  

•  Canada	  suffered	  through	  4	  major	  epidemic	  waves	  which	  resulted	  in	  4,000	  
deaths	  

Polio:	  “The	  Middle	  Class	  Plague”	  
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The Polio Epidemic Era:  1910 - 1953 
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Polio:	  “The	  Middle	  Class	  Plague”	  
1951	  -‐	  Ontario	  

“Polio	  is	  the	  worst	  cold	  there	  is.”	  	  
	  

Neil	  Young,	  1951,	  age	  5	  
Omemee,	  ON	  
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Polio:	  “The	  Middle	  Class	  Plague”	  
1951	  -‐	  Ontario	  

•  July	  1951	  –	  “Polio	  season”	  began	  with	  
some	  227	  cases	  reported	  across	  Canada,	  
with	  161	  in	  Ontario	  

	  
•  Aug	  1951	  –	  Another	  761	  cases	  reported	  

naGonally;	  561	  in	  Ontario	  
	  
•  Sept	  1951	  –	  973	  more	  cases	  naGonally,	  

659	  in	  Ontario	  
	  
•  Polio	  Totals	  for	  1951:	  

•  2,568	  in	  Canada,	  162	  deaths	  
•  1,701	  in	  Ontario;	  101	  deaths	  

•  Worst	  polio	  year	  in	  Ontario	  since	  1937	  
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Polio:	  “The	  Middle	  Class	  Plague”	  
1951	  -‐	  Ontario	  
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•  The	  Toronto	  and	  surrounding	  area	  was	  
hardest	  hit,	  with	  cases	  in	  Hamilton	  and	  
Halton	  to	  the	  west,	  and	  the	  Peterborough	  
area	  to	  the	  east	  

•  Of	  parGcular	  note	  were	  the	  cases	  of	  
respiratory	  paralysis,	  including	  many	  adults,	  
some	  not	  making	  it	  in	  Gme	  to	  an	  iron	  lung	  

•  Most	  dramaGc	  was	  the	  case	  of	  a	  
baby	  born	  to	  25-‐year-‐old	  
Peterborough	  woman	  in	  an	  iron	  
lung	  at	  Riverdale	  IsolaGon	  Hospital;	  
the	  first	  such	  case	  in	  Canada	  

•  The	  news,	  however,	  soon	  turned	  
tragic,	  first	  for	  the	  baby	  and	  then	  
the	  mother	  
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Polio:	  “The	  Middle	  Class	  Plague”	  
1951	  -‐	  Ontario	  

•  As	  the	  1951	  “polio	  season”	  
conGnued	  in	  Ontario,	  there	  were	  
other	  cases	  that	  seemed	  unusual,	  
but	  which	  reflected	  polio’s	  
broadening	  and	  highly	  variable	  
threat	  during	  the	  early	  1950s	  

•  There	  were	  mulGple	  
cases	  in	  families,	  
affecGng	  children	  
and	  parents,	  onen	  
with	  relaGvely	  mild	  
effects	  

•  Others,	  were	  deadly	  
and	  heart-‐breaking	  
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Polio:	  “The	  Middle	  Class	  Plague”	  
1951	  -‐	  Ontario	  

•  End	  of	  August	  1951	  –	  As	  the	  Labour	  Day	  weekend	  
began,	  Toronto	  had	  reported	  197	  polio	  cases	  and	  
8	  deaths	  so	  far,	  and	  there	  was	  debate	  over	  
whether	  the	  start	  of	  school	  should	  be	  postponed	  

•  In	  the	  county	  of	  Peterborough,	  to	  
the	  north-‐east	  of	  Toronto,	  there	  
would	  be	  a	  total	  of	  7	  deaths	  due	  to	  
polio	  

•  Aug	  31	  –	  Within	  Peterborough	  
county,	  the	  small	  village	  of	  
Omemee	  would	  report	  its	  first	  case	  
of	  polio,	  the	  youngest	  son	  of	  Sco2	  
Young,	  a	  noted	  writer,	  5-‐year-‐old	  
Neil;	  the	  town’s	  2nd	  case	  would	  
prove	  fatal	  
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Polio:	  “The	  Middle	  Class	  Plague”	  
1951	  – Omemee	  to	  Toronto	  

•  Aug	  30	  –	  Neil	  and	  his	  
father	  went	  swimming	  
in	  Pigeon	  River,	  the	  
local	  swimming	  hole	  

•  Aug	  31,	  1:00	  am	  –	  
Neil	  wakes	  up	  
groaning,	  his	  back	  
hurGng,	  and	  feverish	  

•  Sco2	  Young	  was	  well	  
aware	  of	  the	  polio	  
spectre,	  especially	  
with	  recent	  headlines	  

•  He	  would	  also	  
document	  the	  story	  	  	  

•  The	  next	  morning,	  with	  Neil	  sGll	  in	  pain,	  the	  family	  doctor	  
was	  called	  and	  aner	  some	  tests,	  he	  suspected	  polio	  

•  Aner	  considering	  their	  opGons,	  it	  was	  decided	  to	  drive	  
the	  90	  miles,	  through	  a	  thunderstorm,	  to	  the	  Hospital	  for	  
Sick	  Children	  in	  Toronto	  
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Polio:	  “The	  Middle	  Class	  Plague”	  
1951	  – Omemee	  to	  Toronto	  

•  The	  Hospital	  for	  Sick	  Children	  that	  
Neil	  arrived	  at	  was	  brand	  new,	  
opening	  in	  February	  1951	  

•  Soon	  aner	  arriving	  a	  spinal,	  or	  
lumbar,	  puncture	  test	  confirmed	  
the	  polio	  diagnosis	  and	  Neil	  was	  
admi2ed	  to	  the	  isolaGon	  ward	  

•  Though	  scary	  and	  painful	  for	  Neil,	  
and	  worrisome	  for	  his	  parents,	  his	  
case	  was	  fairly	  typical,	  affecGng	  his	  
len	  shoulder,	  and	  aner	  5	  days	  he	  
was	  able	  to	  go	  home	  to	  recover	  

•  Much	  later,	  Neil	  said	  of	  polio’s	  effects,	  “My	  
len-‐hand	  side	  got	  a	  li2le	  screwed.	  Feels	  
different	  from	  the	  right.	  If	  I	  close	  my	  eyes,	  my	  
len	  side,	  I	  really	  don’t	  know	  where	  it	  is	  –	  but	  
over	  the	  years	  I’ve	  discovered	  that	  almost	  one	  
hundred	  percent	  for	  sure	  it’s	  gonna	  be	  very	  
close	  to	  my	  right	  side…	  probably	  to	  the	  len.”	  

“I	  didn’t	  die,	  did	  I?”	  was	  the	  first	  
thing	  Neil	  said	  when	  he	  was	  
picked	  up	  
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1951	  –	  Key	  Poliovirus	  Studies	  

•  Fall	  1951	  –	  While	  young	  Neil	  Young	  
stabilized	  in	  the	  Hospital	  for	  Sick	  
Children’s	  isolaGon	  ward,	  li2le	  did	  
he	  know	  that	  elsewhere	  in	  the	  
hospital	  some	  very	  significant	  polio	  
research	  was	  taking	  place	  in	  a	  
state-‐of-‐the-‐art	  Virus	  Laboratory	  
designed	  by	  Dr.	  Andrew	  J.	  Rhodes	  

•  Since	  1947,	  Rhodes,	  based	  at	  
Connaught	  Labs,	  had	  led	  a	  
comprehensive	  poliovirus	  research	  
iniGaGve	  that	  had	  contributed	  
much	  to	  unraveling	  the	  
epidemiology,	  and	  especially,	  based	  
in	  parGcular	  on	  the	  1949	  ArcGc	  
polio	  epidemic,	  the	  immunology	  of	  
the	  poliovirus	  
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•  June	  1951	  –	  Dr.	  Arthur	  E.	  Franklin	  (len),	  
who	  had	  recently	  earned	  his	  Ph.D.	  in	  
Biochemistry,	  joined	  Rhodes’	  polio	  
research	  group,	  focusing	  his	  skills	  on	  
culGvaGng	  the	  poliovirus	  in	  various	  
Gssues	  using	  a	  tradiGonal	  animal	  
serum-‐based	  nutrient	  media	  soluGon,	  
but	  with	  limited	  success	  	  

•  Nov	  1951	  –	  Aner	  trying	  to	  modify	  the	  
exisGng	  medium,	  Franklin	  happened	  to	  
meet	  at	  a	  Connaught	  Labs	  seminar,	  Dr.	  
Joseph	  Morgan,	  the	  biochemist	  behind	  
Connaught’s	  recently	  developed	  
“Medium	  199,”	  the	  world’s	  first	  purely	  
syntheGc	  Gssue	  culture	  nutrient	  
medium	  

1951	  –	  Key	  Poliovirus	  Studies	  
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•  1949-‐50	  –	  As	  described	  in	  last	  week’s	  class,	  “Medium	  199”,	  a	  precise	  mixture	  of	  60+	  
ingredients,	  was	  originally	  developed	  at	  Connaught	  Labs	  for	  nutriGonal	  studies	  of	  
cancer	  cells	  

•  A	  lot	  could	  be	  learned	  about	  cancer	  cells	  when	  scienGsts	  were	  able	  to	  precisely	  
measure	  what	  elements	  they	  require	  nutriGonally,	  or	  do	  not	  require	  

Morton	  

Morgan	   Parker	  

1951	  –	  Key	  Poliovirus	  Studies	  
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17	  

1951	  –	  Key	  Poliovirus	  Studies	  
•  Morgan	  supplied	  Franklin	  with	  some	  

Medium	  199,	  and	  it	  was	  quickly	  
apparent	  that	  it	  solved,	  quite	  
spectacularly,	  most	  of	  the	  problems	  
Franklin	  was	  having	  with	  culGvaGng	  
the	  poliovirus,	  vastly	  improving	  the	  
yields	  and	  purity	  of	  poliovirus	  
cultures	  

	  
•  When	  Rhodes’	  iniGally	  found	  out	  

about	  Franklin’s	  remarkable	  results	  
with	  199,	  in	  an	  uncharacterisGc	  
display	  of	  excitement,	  he	  jumped	  up	  
on	  a	  chair	  and	  cheered	  
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Dr.	  Jonas	  E.	  Salk:	  	  
Polio	  Vaccine	  Pioneer	  

•  1951	  -‐	  In	  the	  meanGme,	  Dr.	  Jonas	  
Salk,	  at	  the	  University	  of	  
Pi2sburgh,	  had	  shown	  that	  an	  
inacGvated	  poliovirus	  vaccine	  
could	  prevent	  polio	  in	  monkeys	  

•  1952	  -‐	  News	  of	  Connaught’s	  
“Medium	  199”	  and	  its	  successful	  
use	  for	  poliovirus	  culGvaGon,	  
opened	  the	  door	  for	  Salk	  to	  plan	  
for	  a	  first	  human	  trial	  of	  his	  polio	  
vaccine	  

•  Late	  1952	  –	  The	  first	  trial	  took	  
place	  at	  a	  residence	  for	  disabled	  
children,	  most	  with	  polio,	  to	  test	  
for	  anGbody	  response	  and	  
general	  side	  effects	  

•  The	  first	  vaccine	  trial,	  and	  then	  a	  second,	  
proved	  successful,	  but	  the	  major	  problem	  
remained	  of	  how	  to	  make	  the	  vaccine	  on	  a	  
large	  enough	  scale	  for	  a	  definiGve	  field	  trial	  
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Polio:	  “The	  Middle	  Class	  Plague”	  
1952	  –	  Saskatchewan	  

•  1952	  –	  Meanwhile,	  polio’s	  devastaGon	  
shined	  to	  the	  west,	  with	  Saskatchewan	  at	  
the	  epicentre	  

	  
•  Also	  major	  outbreaks	  in	  B.C.,	  Alberta,	  

Manitoba,	  P.E.I	  and	  New	  Brunswick	  

•  1,205	  cases	  and	  90	  deaths	  in	  Saskatchewan	  
•  142.9	  per	  100,000	  case	  rate,	  the	  highest	  

provincial	  rate	  yet	  seen	  in	  Canada	  
	  
•  The	  first	  cases	  in	  an	  isolated	  Mennonite	  

community	  north	  of	  Saskatoon;	  the	  virus	  
likely	  imported	  via	  a	  group	  who	  had	  visited	  
Texas:	  the	  U.S.	  endured	  its	  worst	  ever	  polio	  
epidemic	  year	  in	  1952	  

•  The	  epidemic	  spread	  slowly	  and	  conGnued	  
into	  December	  

•  Among	  the	  vicGms	  of	  polio	  in	  
Saskatoon	  was	  9-‐year-‐old	  Joni	  
Mitchell	  

•  Polio	  made	  her	  “prematurely	  adult	  
and	  stubborn.”	  
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1952	  –	  Joni	  Mitchell	  &	  Polio	  

•  Christmas	  1952	  –	  Joni	  was	  
stricken	  with	  polio	  someGme	  in	  
December,	  and	  spent	  six	  scary	  
weeks	  in	  St.	  Paul’s	  Hospital	  in	  
Saskatoon	  

•  “The	  polio	  ward	  is	  a	  really	  
depressing	  place,”	  she	  
remembered,	  “and	  you	  hear	  the	  
whining	  of	  the	  iron	  lungs,	  a	  bunch	  
of	  them	  going	  away,	  and	  you’re	  
just	  praying	  that	  you	  don’t	  go	  into	  
one.	  The	  disease	  only	  rampages	  
for	  two	  weeks	  and	  then	  you’re	  len	  
with	  the	  disaster.	  I	  was	  unable	  to	  
walk	  or	  stand.	  I	  was	  train-‐	  
wrecked.	  My	  spine	  looked	  like	  the	  
freeway	  aner	  an	  earthquake...	  	  

•  “My	  mum	  put	  up	  a	  Christmas	  tree	  in	  my	  
room.	  and	  I	  remember	  saying	  to	  the	  tree,	  ‘I	  
am	  not	  a	  cripple.’	  They	  would	  come	  with	  
cauldrons	  of	  hot	  flannel	  rags	  and	  pin	  them	  
all	  over	  you	  –	  the	  heat	  was	  meant	  to	  do	  
something	  to	  the	  muscles.	  In	  a	  very	  short	  
space	  of	  Gme,	  I	  unfurled.	  They	  sent	  me	  
home	  in	  a	  wheelchair,	  but	  I	  refused	  to	  use	  
it.”	  
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1952	  –	  Joni	  Mitchell	  &	  Polio	  

•  “There	  was	  a	  boy	  in	  the	  bed	  next	  to	  mine	  in	  
the	  polio	  ward	  who	  was	  really	  depressed.	  He	  
didn’t	  even	  have	  polio	  as	  bad	  as	  I	  did,	  but	  he	  
wasn’t	  fighGng	  it	  –	  he	  wasn’t	  fighGng	  to	  go	  on	  
with	  what	  he	  had	  len.”	  Joni	  had	  to	  “learn	  to	  
stand,	  and	  then	  to	  walk”	  	  

•  “Through	  all	  of	  this,	  I	  drew	  like	  crazy	  and	  sang	  
Christmas	  carols.	  I	  think	  that	  the	  creaGve	  
process	  was	  an	  urgency	  then,	  but	  it	  was	  a	  
survival	  insGnct.	  I	  len	  that	  ward	  long	  before	  
that	  boy,	  who	  had	  a	  mild	  case	  of	  polio	  in	  one	  
leg.	  He	  lay	  with	  his	  back	  to	  the	  wall,	  sulking.	  
When	  the	  spirit	  of	  child’s	  play	  enters	  into	  the	  
creaGve	  process,	  it’s	  a	  wonderful	  force	  and	  
something	  to	  be	  nurtured.”	  	  

•  As	  Joni	  recovered	  at	  home,	  she	  developed	  a	  
strong	  arGsGc	  sensiGvity.	  “A	  great	  sorrow	  hath	  
humanized	  me”	  

“I	  felt	  very	  kindred	  to	  Neil.	  We	  
have	  a	  lot	  in	  common.	  Scorpios.	  
Polio	  in	  the	  same	  epidemic	  struck	  
the	  same	  parts	  of	  our	  bodies.	  And	  
we	  both	  have	  a	  black	  sense	  of	  
humour.	  Typical	  Canadians.”	  
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•  While	  Joni	  was	  recovering	  in	  Saskatoon,	  
Connaught	  Lab’s	  Spadina	  Building,	  
acquired	  by	  the	  Labs	  a	  decade	  earlier	  to	  
prepare	  penicillin,	  became	  the	  focus	  of	  
solving	  the	  problem	  of	  how	  to	  produce	  
Salk’s	  inacGvated	  polio	  vaccine	  on	  a	  
larger	  scale	  

•  1952	  -‐	  Recognizing	  Connaught’s	  
experience	  in	  developing	  large	  scale	  
vaccine	  and	  biologicals	  	  producGon	  
technologies,	  the	  NFIP	  financed	  a	  major	  
pilot	  project	  to	  culGvate	  poliovirus	  in	  
large	  quanGGes	  

1952-‐53	  –	  Key	  Poliovirus	  Studies	  
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•  Key	  to	  efforts	  to	  grow	  the	  poliovirus	  
in	  larger	  containers	  was	  Dr.	  Leone	  N.	  
Farrell,	  who	  had	  considerable	  
experience	  with	  the	  large-‐scale	  
producGon	  of	  biologicals,	  such	  as	  
pertussis	  vaccine,	  as	  we’ve	  seen	  

1952-‐53	  –	  Key	  Poliovirus	  Studies:	  
The	  Toronto	  Method	  
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1952-‐53	  –	  Key	  Poliovirus	  Studies:	  
Dr.	  Leone	  N.	  Farrell	   •  Dr.	  Leone	  Farrell	  was	  among	  a	  small	  group	  

of	  women	  of	  her	  generaGon	  to	  earn	  a	  Ph.D.	  
in	  the	  sciences	  

•  She	  was	  a	  true	  pioneer	  in	  the	  laboratory,	  
innovaGve	  in	  her	  work	  and	  inspiraGonal	  in	  
her	  dedicaGon	  to	  it	  

•  Born	  in	  a	  small	  farming	  community	  near	  
O2awa,	  she	  grew	  up	  in	  Toronto,	  earned	  a	  
B.A.	  in	  Chemistry	  at	  the	  University	  of	  
Toronto	  in	  1928;	  a	  Masters	  in	  Zymology	  
followed	  in	  1929,	  focused	  on	  the	  chemistry	  
of	  fermentaGon,	  parGcularly	  in	  honey.	  

•  Aner	  working	  at	  the	  NaGonal	  Research	  
Council	  in	  O2awa,	  she	  studied	  at	  the	  
London	  School	  of	  Hygiene	  &	  Tropical	  
Medicine,	  then	  returned	  to	  UofT	  to	  
complete	  her	  Ph.D.	  in	  Biochemistry	  in	  1933	  	  	  
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1952-‐53	  –	  Key	  Poliovirus	  Studies:	  
Dr.	  Leone	  N.	  Farrell	  

•  1934	  –	  Aner	  joining	  Connaught,	  Farrell	  focused	  
on	  the	  development	  of	  toxoid	  vaccines	  against	  
staphylococcus	  and	  dysentery	  

•  1939-‐40	  –	  She	  then	  developed	  a	  new	  deep	  
culture	  method	  of	  “rocking”	  cell	  culGvaGon	  
(“Toronto	  Method”)	  for	  the	  bulk	  producGon	  of	  
toxin	  in	  a	  liquid	  semi-‐syntheGc	  cell	  nutrient	  
mixture	  	  

•  Early	  1940s	  –	  She	  adapted	  this	  deep	  culture	  
“rocking”	  method	  for	  the	  producGon	  of	  
pertussis	  vaccine	  

•  During	  WWII,	  Farrell	  was	  involved	  with	  the	  
producGon	  of	  cholera	  vaccine	  and	  dysentery	  toxoid,	  
then	  concentrated	  on	  improving	  the	  producGon	  of	  
penicillin	  in	  the	  late	  1940s	  and	  early	  1950s,	  before	  
turning	  her	  a2enGon	  to	  culGvaGng	  the	  poliovirus	  
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!  1953	  -‐	  Building	  on	  her	  experience	  with	  ‘deep	  
culture’	  producGon,	  Farrell	  adapted	  the	  “Toronto	  

Method”	  to	  the	  producGon	  of	  poliovirus	  fluids	  

using	  Medium	  199	  to	  culGvate	  the	  virus	  in	  monkey	  

kidney	  cells	  in	  large	  Povitsky	  bo2les	  that	  were	  

incubated	  on	  custom	  built	  rocking	  machines	  

!  July	  1953	  -‐	  In	  the	  wake	  of	  the	  worst	  polio	  
epidemic	  year	  in	  U.S.	  history,	  and	  encouraged	  by	  

Salk’s	  and	  Connaught’s	  progress,	  the	  NFIP	  asked	  

the	  Labs	  to	  provide	  all	  of	  the	  poliovirus	  fluids	  

required	  for	  an	  unprecedented	  controlled	  field	  

trial	  of	  Salk’s	  inacGvated	  polio	  vaccine,	  which	  

would	  hopefully	  start	  in	  the	  spring	  

1953	  –	  Key	  Poliovirus	  Studies:	  
The	  Toronto	  Method	  

•  Canada’s	  worst	  polio	  epidemic	  year	  was	  just	  starGng…	  	  
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!  1953	  –	  Canada’s	  worst	  polio	  year	  began	  in	  
the	  Yukon	  in	  May	  and	  conGnued	  through	  

the	  winter	  into	  1954,	  parGcularly	  in	  

northern	  Alberta	  and	  even	  the	  North	  West	  

Territories,	  where	  a	  small,	  but	  serious	  

outbreak	  occurred	  

!  To	  the	  east,	  Newfoundland	  was	  hit	  by	  its	  
worst	  epidemic,	  involving	  233	  cases	  and	  

causing	  11	  deaths.	  	  

!  Ontario	  experienced	  its	  worst	  polio	  
epidemic	  since	  1937,	  with	  a	  total	  of	  2,239	  

cases	  and	  124	  deaths	  reported	  	  

1953	  –	  Summer	  of	  Fear	  

•  In	  the	  Yukon,	  there	  were	  142	  cases	  and	  
9	  deaths	  among	  a	  populaGon	  of	  about	  
9,000	  civilians,	  naGves,	  and	  Air	  Force	  
and	  Army	  personnel	  	  

•  Adults	  were	  the	  primary	  vicGms,	  many	  
requiring	  iron	  lungs	  	  
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!  From	  Manitoba	  west,	  however,	  every	  
province	  felt	  the	  full	  effects	  of	  epidemic	  

polio	  at	  record	  or	  near	  record	  levels	  	  

!  While	  the	  experience	  of	  each	  of	  the	  
western	  provinces	  was	  dramaGc	  and	  

devastaGng,	  it	  was	  Manitoba	  that	  faced	  

the	  worst	  crisis	  in	  the	  country,	  if	  not	  in	  the	  

history	  of	  this	  disease	  	  

1953	  –	  Summer	  of	  Fear:	  
Manitoba	  

Na@onal	  numbers:	  
•  9,000	  cases	  (59.9	  per	  100,000)	  
•  500	  deaths	  
Manitoba:	  
•  2,317	  cases	  (286.4/100,000)	  
•  91	  deaths	  
Winnipeg:	  
•  763	  cases	  (318/100,000)	  
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!  For	  Manitoba,	  the	  1953	  polio	  crisis	  
followed	  a	  serious	  epidemic	  in	  1952,	  

which	  had	  conGnued	  into	  March	  1953	  

!  May	  1953	  -‐	  The	  first	  cases	  of	  the	  
epidemic	  reported	  and	  the	  numbers	  grew	  

steadily	  unGl	  late	  June	  

!  Incidence	  then	  escalated	  alarmingly,	  

reaching	  a	  peak	  of	  244	  cases	  per	  week	  by	  
mid-‐August,	  staying	  above	  160	  cases	  per	  

week	  for	  the	  next	  three	  weeks,	  and	  then	  

slowly	  declining	  	  

!  Cases	  were	  reported	  through	  December	  
and	  to	  the	  end	  of	  February	  1954	  	  

1953	  –	  Summer	  of	  Fear:	  
Manitoba	  
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!  As	  in	  previous	  epidemics,	  such	  as	  in	  Ontario	  in	  
1937,	  polio’s	  worst	  impact	  was	  when	  breathing	  

was	  weakened	  or	  paralyzed	  in	  many	  cases	  and	  

many	  iron	  lungs	  were	  needed	  

!  During	  the	  1953	  epidemic,	  many	  iron	  lungs	  
were	  needed	  all	  over	  the	  country,	  although	  the	  

greatest	  need	  was	  in	  Winnipeg	  

!  The	  Canadian	  Air	  Force	  was	  called	  on	  to	  
transport	  iron	  lungs	  in	  a	  desperate	  a2empt	  to	  

meet	  the	  crisis	  

1953	  –	  Summer	  of	  Fear:	  
Manitoba	  
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!  As	  the	  1953	  epidemic	  began	  there	  were	  
21	  adult-‐size	  iron	  lungs	  and	  one	  child-‐

size	  respirators	  in	  Manitoba,	  but	  of	  

these,	  13	  were	  occupied	  by	  cases	  from	  

1952.	  	  

•  IniGal	  confidence	  that	  a	  
stockpile	  of	  iron	  lungs,	  plus	  
others	  on	  order	  would	  meet	  
any	  need,	  was	  soon	  sha2ered	  
and	  by	  August	  there	  was	  a	  
desperate	  scramble	  to	  get	  iron	  
lungs	  to	  Winnipeg’s	  King	  
George	  Hospital	  

1953	  –	  Summer	  of	  Fear:	  
Manitoba	  
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•  The	  crisis	  grew	  sharply	  worse…	  

•  A	  total	  of	  64	  paGents	  needed	  iron	  lungs	  by	  
the	  end	  of	  August,	  72	  a	  week	  later,	  82	  by	  
September	  21st,	  and	  an	  overwhelming	  92	  
cases	  were	  dependent	  on	  respirators	  at	  
once	  at	  KGH	  at	  the	  beginning	  of	  October.	  

•  In	  total,	  165	  cases	  were	  treated	  in	  iron	  lungs	  in	  
Winnipeg’s	  King	  George	  Hospital,	  62	  of	  which	  
died	  during	  the	  epidemic	  	  

1953	  –	  Summer	  of	  Fear:	  
Manitoba	  
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•  This	  dramaGc	  and	  desperate	  
search	  for	  and	  transport	  of	  
iron	  lungs,	  and	  of	  paGents	  in	  
need	  of	  them,	  by	  the	  Air	  Force,	  
or	  any	  other	  means,	  was	  
repeated,	  though	  on	  
somewhat	  lesser	  scale,	  across	  
Canada	  in	  1953	  	  

•  This	  was	  parGcularly	  true	  in	  
BriGsh	  Columbia,	  
Newfoundland	  and	  Alberta	  

1953	  –	  Summer	  of	  Fear:	  
Manitoba	  

•  In	  Edmonton,	  the	  Royal	  Alexandria	  Hospital	  managed	  107	  respirator	  cases	  and	  had	  
a	  maximum	  of	  33	  cases	  in	  iron	  lungs	  at	  one	  Gme,	  the	  situaGon	  complicated	  
dramaGcally	  one	  night	  when	  a	  thunderstorm	  knocked	  out	  the	  hospital's	  power,	  
forcing	  nurses,	  and	  anyone	  else	  available,	  to	  manually	  pump	  each	  iron	  lung	  unGl	  
power	  was	  restored	  
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1953	  –	  Summer	  of	  Fear	  

•  The	  cruelty	  of	  polio	  was	  manifested	  
powerfully	  in	  Alberta	  in	  1953	  as	  it	  
suddenly	  claimed	  five	  nurses	  (two	  
died),	  two	  doctors,	  three	  teachers,	  
and	  a	  lawyer	  and	  his	  wife,	  both	  of	  
whom	  were	  dependent	  upon	  iron	  
lungs	  at	  the	  same	  Gme.	  	  

•  The	  husband	  later	  died	  along	  with	  
two	  other	  lawyers	  and	  a	  newly	  
married	  woman.	  	  
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1953	  –	  Summer	  of	  Fear	  

•  The	  financial	  costs	  of	  the	  
1953	  polio	  epidemic	  in	  
Manitoba	  in	  parGcular,	  and	  
in	  Canada	  generally,	  were	  
extremely	  high,	  leaving	  
many	  wondering	  who	  would	  
pay	  the	  bills	  	  

•  The	  epidemic	  occurred	  
within	  a	  context	  of	  rising	  
interest	  in	  public	  health	  
insurance	  and	  a	  federal	  
elecGon	  in	  which	  it	  became	  
an	  issue	  	  
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!  1953-‐54	  –	  While	  the	  polio	  emergency	  
worsened,	  Connaught	  undertook	  -‐-‐	  as	  

Jonas	  Salk	  described	  it	  to	  the	  Lab’s	  

Director,	  R.D.	  Defries	  -‐-‐	  the	  “herculean	  

task”	  of	  producing	  over	  3,000	  litres	  of	  

poliovirus	  fluids	  for	  what	  would	  be	  the	  

largest	  vaccine	  field	  trial	  ever	  a2empted	  

1953-‐54:	  Polio	  Vaccine	  Trial	  
Connaught	  Lab’s	  “Herculean	  Task”	  
	  

•  The	  poliovirus	  fluids	  were	  shipped	  to	  two	  
U.S.	  pharmaceuGcal	  firms	  by	  staGon	  wagon	  
for	  inacGvaGon	  and	  processing	  into	  the	  
finished	  vaccine	  in	  Gme	  for	  immunizaGons	  to	  
start	  in	  April	  1954	  

1954-‐55	  -‐	  Connaught	  then	  focused	  its	  efforts	  on	  the	  full	  
preparaGon	  of	  vaccine	  for	  eventual	  Canadian	  use,	  
pending	  the	  results	  of	  the	  field	  trial	  	  
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April	  24,	  1954:	  	  
Launch	  of	  Salk	  Vaccine	  Field	  Trial	  

•  1,800,000	  “polio	  pioneer”	  children	  enrolled	  
across	  U.S;	  in	  May,	  Alberta,	  Manitoba	  and	  
Halifax	  joined	  trial,	  along	  with	  parts	  of	  Finland	  

•  For	  this	  triple-‐blind	  field	  trial,	  children	  (grades	  
1-‐3)	  received	  either	  the	  vaccine,	  a	  placebo	  of	  
Medium	  199,	  or	  were	  observed	  
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April	  24,	  1954:	  	  
Launch	  of	  Salk	  Vaccine	  Field	  Trial	  

•  Meanwhile,	  Connaught	  proceeded	  
to	  prepare	  the	  full	  vaccine	  while	  
the	  federal	  and	  provincial	  
governments	  planned	  an	  all-‐
Canadian	  observed-‐controlled	  trial	  
of	  it	  that	  would	  start	  in	  April	  1955,	  
regardless	  of	  U.S.	  results	  

•  Each	  batch	  of	  vaccine	  was	  double-‐
tested	  by	  Connaught	  and	  the	  
Laboratory	  of	  Hygiene	  in	  O2awa	  

Ru;y,	  C.J	  -‐	  “Making	  a	  Difference:	  Milestones	  in	  Public	  Health	  &	  Biotechnology	  –	  Canadian	  ConnecHons”	  –	  Lecture	  #6	  –	  Polio:	  Conquering	  the	  Crippler	  (1950s-‐60s)	  	   38	  

Sanofi	  Pasteur	  Canada	  Archives	  

Globe	  &	  Mail,	  April	  5,	  1954,	  p.	  21	  

Weekend	  Magazine,	  April	  1954	  	  



April	  12,	  1955:	  
“V-‐Day”:	  Salk	  Vaccine	  Trial	  Results	  Announced	  

•  April	  12,	  1955	  –	  Unprecedented	  
media	  a2enGon	  to	  announcement	  
of	  field	  trial	  results	  in	  Ann	  Arbor,	  
Michigan	  

•  Salk	  vaccine	  proves	  to	  be	  60-‐90%	  
effecGve	  against	  the	  three	  types	  of	  
poliovirus	  

•  Vaccine	  immediately	  licensed	  in	  
U.S.	  and	  Canada	  

•  In	  Canada,	  Salk	  vaccine	  distributed	  
through	  a	  special	  federal-‐provincial	  
free	  program	  for	  children	  and	  
subjected	  to	  further	  study	  of	  its	  
effecGveness	  
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“Cu1er	  Crisis”	  
U.S.	  Vaccine	  Suspension;	  Canada’s	  Choice?	  

•  April	  25,	  1955	  –	  However,	  there	  was	  a	  
major	  setback	  when	  it	  was	  discovered	  
that	  some	  batches	  of	  vaccine	  from	  one	  
U.S.	  producer,	  Cu2er	  Labs	  in	  California,	  
were	  not	  fully	  inacGvated,	  leading	  
ulGmately	  to	  79	  polio	  cases	  linked	  to	  the	  
bad	  batches	  	  

•  May	  7	  –	  Aner	  first	  recalling	  all	  of	  
Cu2er’s	  vaccine,	  and	  then	  seyng	  up	  a	  
naGonal	  polio	  surveillance	  system,	  the	  
U.S.	  Surgeon	  General	  suspended	  the	  
enGre	  vaccine	  program	  

•  North	  of	  the	  border,	  the	  burning	  
quesGon	  was	  what	  should	  Canada	  do?	  
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“Cu1er	  Crisis”	  
U.S.	  Vaccine	  Suspension;	  Canada’s	  Choice?	  

•  While	  the	  U.S.	  launch	  of	  the	  Salk	  vaccine	  
was	  suspended,	  aner	  careful	  
consideraGon	  and	  advice,	  yet	  some	  
resistance	  from	  the	  Prime	  Minister,	  
federal	  health	  minister,	  Paul	  MarGn	  
(himself	  a	  vicGm	  of	  polio,	  as	  was	  his	  son)	  
decided	  that	  the	  Canadian	  launch	  of	  the	  
vaccine	  should	  conGnue	  uninterrupted	  	  
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“Cu1er	  Crisis”	  
U.S.	  Vaccine	  Suspension;	  Canada’s	  Choice?	  

•  There	  had	  been	  no	  reports	  of	  
cases	  linked	  to	  Connaught’s	  
vaccine	  and	  immunizaGon	  
conGnued	  uninterrupted	  
without	  incident	  

•  Moreover,	  a	  detailed	  Canadian	  
evaluaGon	  of	  the	  vaccine	  
further	  demonstrated	  its	  safety	  
and	  effecGveness	  

•  Considerable	  debate	  ensued	  over	  
the	  different	  approaches	  to	  the	  
vaccine	  between	  the	  two	  countries	  

•  The	  Canadian	  success	  meant	  a	  lot	  
to	  Dr.	  Salk	  and	  led	  to	  full	  scale	  
immunizaGon	  programs	  in	  the	  U.S.	  

Dr.	  H.E.	  Van	  Riper	  –	  NFIP	  
medical	  director:	  	  
“We	  in	  the	  United	  States	  
have	  much	  to	  learn	  from	  
you	  (in	  Canada)”	  
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Job	  Well	  Done	  “Mr.	  Public	  Health”	  
Re@rement	  of	  Dr.	  Robert	  D.	  Defries	  

•  Nov	  17,	  1955	  –	  With	  polio	  
immunizaGons	  proceeding	  smoothly	  on	  
both	  sides	  of	  the	  border,	  and	  shortly	  
aner	  reGring	  as	  Director	  of	  Connaught	  
and	  the	  School	  of	  Hygiene,	  Dr.	  Robert	  
Davies	  Defries	  received	  the	  American	  
Public	  Health	  AssociaGon’s	  highest	  
honor,	  the	  Lasker	  Award,	  bestowed	  by	  
former	  U.S.	  President,	  Harry	  Truman.	  	  

•  The	  citaGon	  said:	  “Seldom	  is	  there	  
combined	  in	  one	  man	  great	  scienGfic	  
knowledge	  and	  judgment,	  together	  
with	  the	  personality	  and	  organizing	  
ability	  to	  carry	  through	  new	  technical	  
advances	  to	  their	  effecGve	  applicaGon	  
in	  the	  control	  of	  disease.”	  	  
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Job	  Well	  Done	  “Mr.	  Public	  Health”	  
Re@rement	  of	  Dr.	  Robert	  D.	  Defries	  

•  “Dr.	  Bob’s”	  career	  built	  to	  a	  climax	  when	  he	  
personally	  oversaw	  Connaught’s	  vital	  work	  on	  
the	  Salk	  polio	  vaccine	  field	  trial	  	  

•  He	  was	  also	  the	  backbone	  of	  the	  Canadian	  
Public	  Health	  AssociaGon,	  serving	  as	  Editor	  of	  
its	  journal	  between	  1928	  and	  1964	  

	  
•  He	  formally	  reGred	  on	  Sept	  30,	  1955,	  and	  later	  

wrote	  The	  First	  Forty	  Years,	  a	  history	  of	  
Connaught	  Labs	  up	  to	  1955	  	  

•  1965	  -‐	  Canadian	  Public	  Health	  AssociaGon	  
established	  “The	  R.D.	  Defries	  Award,”	  the	  
highest	  recogniGon	  of	  merit	  the	  AssociaGon	  
could	  bestow	  
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Expanding	  Polio	  Vaccine	  Produc@on:	  
Dr.	  J.K.W.	  Ferguson	  Leads	  Connaught	  

•  Oct	  1955	  –	  Succeeding	  Defries	  as	  Director	  
of	  Connaught	  Labs	  was	  Dr.	  J.K.W.	  (Kenneth)	  
Ferguson,	  who	  as	  menGoned	  in	  Class	  #4,	  
had	  connecGons	  with	  the	  insulin	  and	  
heparin	  work	  of	  the	  Labs	  

•  The	  reGrement	  of	  Defries	  also	  resulted	  in	  
the	  severing	  of	  Connaught’s	  inGmate	  
administraGve	  relaGonship	  with	  the	  School	  
of	  Hygiene	  

	  	  
•  Upon	  becoming	  Director	  of	  Connaught,	  

Ferguson	  was	  immediately	  tasked	  
with	  expanding	  producGon	  and	  facilitaGng	  
the	  export	  of	  the	  Salk	  polio	  vaccine	  	  

Ru;y,	  C.J	  -‐	  “Making	  a	  Difference:	  Milestones	  in	  Public	  Health	  &	  Biotechnology	  –	  Canadian	  ConnecHons”	  –	  Lecture	  #6	  –	  Polio:	  Conquering	  the	  Crippler	  (1950s-‐60s)	  	   45	  

The	  Varsity	  Graduate,	  Spring	  1962	  	  



Preven@ng	  Persistent	  Polio	  

•  Despite	  the	  successful	  introducGon	  of	  the	  
Salk	  polio	  vaccine	  in	  Canada,	  it	  took	  Gme	  
for	  all	  age	  groups	  to	  be	  immunized	  and	  
Gme	  for	  polio	  outbreaks	  to	  end	  	  

•  1958-‐59	  -‐	  In	  parGcular,	  significant	  polio	  
epidemics	  struck	  several	  parts	  of	  the	  
country,	  primarily	  effecGng	  un-‐immunized	  
pre-‐school	  and	  older	  children,	  as	  well	  as	  
adults	  
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Preven@ng	  Persistent	  Polio:	  
The	  Right	  Combina@on	  

•  The	  best	  strategy	  to	  broaden	  and	  simplify	  
polio	  immunizaGon	  was	  to	  build	  on	  the	  
DPT	  combinaGon	  vaccine	  model	  and	  add	  in	  
Salk	  polio	  vaccine	  

	  
•  Jan	  1959	  -‐	  Connaught	  pioneered	  a	  new	  

generaGon	  of	  combined	  vaccines:	  	  
•  DPT-‐Polio	  for	  primary	  immunizaGon,	  DT-‐

Polio	  for	  booster	  shots,	  and	  T-‐Polio	  for	  
adult	  boosters	  
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Preven@ng	  Persistent	  Polio:	  
From	  Salk	  IPV	  to	  Sabin	  OPV	  

•  Persistent	  polio	  incidence	  during	  the	  late	  
1950s	  also	  highlighted	  the	  limits	  of	  the	  Salk	  
inacGvated	  vaccine	  	  

•  Growing	  polio	  incidence	  internaGonally	  
pointed	  to	  the	  need	  for	  another	  type	  of	  polio	  
vaccine	  that	  was	  cheaper	  to	  produce	  and	  
could	  be	  more	  easily	  given	  	  

	  	  
•  Salk's	  vaccine	  built	  blood	  immunity,	  but	  Dr.	  

Albert	  Sabin	  focused	  on	  preparing	  a	  vaccine	  
that	  would	  build	  immunity	  in	  the	  digesGve	  
tract	  –	  where	  the	  poliovirus	  naturally	  
replicates	  	  

•  Sabin’s	  goal	  was	  to	  carefully	  culGvate	  live	  
a2enuated	  or	  weakened	  poliovirus	  strains,	  
which	  would	  be	  administered	  with	  a	  spoon	  
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Preven@ng	  Persistent	  Polio:	  
From	  Salk	  IPV	  to	  Sabin	  OPV	  

•  1959	  -‐	  Connaught's	  OPV	  research	  intensified	  
aner	  Sabin	  provided	  a2enuated	  strains	  from	  
which	  vaccine	  could	  be	  produced	  	  

•  The	  major	  challenge	  was	  maintaining	  the	  
geneGc	  stability	  of	  the	  vaccine	  strains	  	  

•  Nevertheless,	  Connaught's	  key	  contribuGons	  
included	  facilitaGng	  OPV	  field	  tesGng	  through	  
uniquely	  designed	  "demonstraGons"	  in	  
several	  parts	  of	  Canada	  
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Preven@ng	  Persistent	  Polio:	  
From	  Salk	  IPV	  to	  Sabin	  OPV	  

1961	  –	  Connaught	  also	  provided	  OPV	  on	  
an	  experimental	  basis	  to	  a	  several	  
countries	  facing	  major	  polio	  epidemics,	  
such	  as	  in	  New	  Zealand	  and	  Japan	  
	  
March	  1962	  –	  Connaught’s	  trivalent	  Sabin	  
Oral	  Polio	  Vaccine	  was	  licensed	  in	  Canada	  
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Preven@ng	  Persistent	  Polio:	  
From	  Salk	  IPV	  to	  Sabin	  OPV	  

•  Several	  provinces,	  and	  most	  of	  the	  
United	  States,	  soon	  switched	  to	  
OPV,	  although	  the	  Salk	  vaccine	  was	  
preferred	  in	  Ontario	  and	  Nova	  
ScoGa	  
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•  By	  1965,	  polio	  incidence	  in	  Canada	  had	  
fallen	  to	  almost	  zero	  

Preven@ng	  Persistent	  Polio:	  
From	  Salk	  IPV	  to	  Sabin	  OPV	  

IntroducGon	  of	  
DPT-‐Polio	  
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Preven@ng	  Polio:	  
New	  Genera@on	  of	  Salk	  Vaccine	  

•  1965	  –	  While	  OPV	  was	  being	  introduced,	  
Connaught	  developed	  a	  new	  generaGon	  
of	  purified	  and	  concentrated	  Salk	  polio	  
vaccine	  	  	  
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•  Canada	  would	  remain	  the	  only	  country	  to	  effecGvely	  use	  both	  
types	  of	  polio	  vaccines	  for	  the	  next	  30	  years…	  

Year 65 70 75 80 85 90 95 00 04

British Columbia
Alberta
Saskatchewan
Manitoba
Ontario
Quebec
New Brunswick
Nova Scotia
PEI
Newfoundland
NWT
Yukon
Nunavut

Adsorbed	  IPV	  
combinaGons	  
introduced	  

eIPV	  
introduced	  

	  

PENTA	  
DPT-‐IPV	  Hib	  

PENTACEL	  
DaPT-‐IPV	  Hib	  

Preven@ng	  Polio:	  
Canadian	  Leadership	  
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Smallpox	  Again…	  

•  Aug	  1962	  –	  Just	  as	  immunizaGon	  
programs	  with	  OPV	  were	  rolling	  
out,	  and	  polio	  seemed	  very	  much	  
under	  control	  in	  Canada,	  14-‐year-‐
old	  Jimmie	  Orr	  arrived	  on	  a	  train	  
at	  Toronto’s	  Union	  StaGon	  not	  
feeling	  well	  and	  with	  the	  first	  
characterisGc	  pock	  marks	  of	  
smallpox	  emerging	  on	  his	  face	  

•  Aug	  11	  -‐	  He	  had	  been	  feeling	  
unwell	  when	  he	  len	  Brazil	  with	  his	  
family	  on	  a	  flight	  to	  New	  York	  City,	  
and	  aner	  clearing	  customs	  and	  a	  
medical	  check,	  boarded	  an	  
overnight	  train	  for	  a	  milk-‐run	  trip	  
to	  Toronto	  
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Smallpox	  Again…	  

•  At	  the	  Canadian	  border	  Jimmie	  
had	  cleared	  customs	  and	  another	  
medical	  check	  

•  Aug	  12	  –	  Soon	  aner	  arriving	  in	  
Toronto,	  Jimmie’s	  father	  asked	  a	  
physician	  friend	  have	  a	  closer	  look	  
at	  Jimmie;	  he	  confidently	  
diagnosed	  chicken	  pox	  

•  Aug	  17	  –	  Jimmie’s	  condiGon	  
worsened	  and	  smallpox	  was	  
suspected	  
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Smallpox	  Again…	  

•  Aug	  20,	  1962	  –	  A	  smallpox	  diagnosis	  
was	  confirmed,	  sparking	  media	  
alerts,	  first	  in	  Toronto	  and	  New	  York	  
City,	  and	  an	  internaGonal	  public	  
health	  effort	  to	  track	  down	  and	  
vaccinate	  all	  of	  Jimmie’s,	  and	  his	  
parent’s,	  possible	  contacts	  in	  a	  
desperate	  effort	  to	  prevent	  a	  
potenGal	  smallpox	  epidemic	  

•  Jimmie’s	  relaGvely	  mild	  case	  of	  
smallpox,	  and	  how	  it	  sharply	  
revealed	  the	  internaGonal	  
vulnerability	  to	  the	  disease,	  
especially	  in	  North	  America,	  sparked	  
the	  WHO	  to	  launch	  a	  global	  smallpox	  
eradicaGon	  campaign	  	  	  	  

•  That	  story,	  however,	  will	  be	  the	  
main	  focus	  of	  Class	  #7…	  
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