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Barriers	
  to	
  Medical	
  CPS*	
  innova5on	
  

How	
  can	
  the	
  computer	
  science	
  and	
  engineering	
  CPS	
  
communi5es	
  develop	
  healthcare	
  solu5ons	
  to	
  improve	
  
pa5ent	
  safety	
  and	
  healthcare	
  efficiency?	
  
Access	
  to	
  physiological	
  and	
  medical	
  device	
  data	
  is	
  
complicated	
  by	
  issues	
  such	
  as:	
  

§  Protected	
  health	
  informa5on	
  (privacy)	
  
§  Proprietary	
  device	
  interfaces	
  (subject	
  ma:er	
  exper5se)	
  
§  High	
  cost	
  and	
  complexity	
  of	
  obtaining	
  and	
  using	
  medical	
  
equipment	
  (medical	
  license	
  to	
  purchase,	
  $$)	
  

§  Complexity	
  of	
  simula5ng	
  clinical	
  scenarios	
  that	
  contain	
  
rich	
  and	
  useful	
  data	
  sets	
  

*Cyber	
  Physical	
  System	
  



Which	
  research	
  areas	
  would	
  be	
  enabled	
  if	
  the	
  CPS	
  
community	
  had	
  access	
  to	
  real-­‐5me	
  streaming	
  medical	
  data?	
  

•  Innova5ve	
  data	
  analy5cs	
  
•  Physiological	
  signal	
  analysis	
  
•  Informa5on	
  presenta5on:	
  new	
  graphical	
  
representa5ons,	
  	
  improved	
  clinical	
  alarm	
  and	
  alerts	
  

•  Data	
  availability:	
  waveforms	
  and	
  data	
  available	
  
wherever	
  and	
  whenever	
  it	
  is	
  needed	
  

•  Create	
  data	
  toolkits	
  for	
  use	
  by	
  Medical	
  CPS	
  
community	
  and	
  for	
  STEM	
  educa5on	
  

*Cyber	
  Physical	
  System	
  





Massachuse:s	
  General	
  Hospital	
  MD	
  PnP	
  testbed	
  
Open	
  pla]orm	
  “OpenICE”,	
  based	
  on	
  ASTM	
  F2761	
  “ICE”	
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ICE	
  –	
  Integrated	
  Clinical	
  Environment	
  
Architecture	
  standard	
  for	
  safe	
  medical	
  
device	
  integra:on	
  and	
  app	
  implementa:on	
  

MD	
  PnP	
  research	
  is	
  supported	
  in	
  part	
  by	
  NIH/NIBIB,	
  NSF,	
  and	
  DoD	
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  (mul5ple)	
  
Blood	
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  Oximetry	
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  CO2)	
  

In	
  Expo:	
  



OpenICE	
  
•  OpenICE	
  encompasses	
  

–  Medical	
  Device	
  Interfaces	
  
–  Pa5ent	
  Simula5on	
  
–  HIS	
  Connec5vity	
  
–  Safety	
  Assurance	
  
–  Valida5on	
  and	
  tes5ng	
  
–  Regulatory	
  Pathway	
  
–  Standards	
  (ref	
  implementa5on/inputs)	
  
–  Accepted	
  architecture	
  for	
  med	
  devices	
  
–  ICE	
  Applica5on	
  eXchange	
  (ICE	
  AX)	
  

•  Med	
  apps,	
  device	
  management	
  

•  Everything	
  is	
  open	
  source	
  
•  OpenICETM	
  is	
  a	
  work	
  in	
  progress	
  

–  Now	
  at	
  an	
  beta	
  level	
  of	
  development	
  
–  Currently	
  useful	
  for	
  clinical	
  and	
  CS	
  research	
  

ICE	
  =	
  Integrated	
  Clinical	
  Environment	
  

Bitly.com/open_ice	
  



Apps	
  to	
  advance	
  healthcare	
  outcomes	
  

$30,000	
  in	
  cash	
  prizes	
  made	
  possible	
  by	
  a	
  generous	
  giN	
  from	
  the	
  
Pa:ent	
  Care	
  Program	
  of	
  the	
  Gordon	
  and	
  BeQy	
  Moore	
  Founda:on	
  	
  

Smart	
  America	
  	
  
App	
  Challenge	
  for	
  Healthcare	
  

Development	
  
Collaborators	
  	
  

Par5cipa5ng	
  in	
  Smart	
  
America	
  Expo	
  

	
  	
  
	
  	
  

Bitly.com/samhac	
  
MGH	
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SmartAmerica	
  	
  
MD	
  PnP	
  Program	
  -­‐	
  Healthcare	
  App	
  Challenge	
  	
  

	
  
Phase	
  I:	
  Submission	
  of	
  App	
  Development	
  Proposals	
  

June	
  11th:	
  Announce	
  the	
  App	
  Challenge	
  at	
  the	
  Smart	
  America	
  Expo	
  
June	
  16th:	
  Rules	
  and	
  requirements	
  for	
  app	
  proposals	
  will	
  be	
  publicized	
  
July	
  14th:	
  Submission	
  deadline	
  for	
  app	
  proposals	
  

1 

Phase	
  II:	
  Collabora:ve	
  Prototyping	
  

Projects	
  selected	
  for	
  Phase	
  II	
  will	
  be	
  announced	
  July	
  23rd	
  	
  at	
  the	
  	
  
MD	
  PnP	
  10th	
  Anniversary	
  event	
  in	
  Boston.	
  
MD	
  PnP	
  Team	
  will	
  support	
  prototyping	
  through	
  August	
  31,	
  2014	
  

2 

Phase	
  III	
  -­‐	
  App	
  Development	
  &	
  Submission	
  

Deadline:	
  October	
  17,	
  2014	
  

3 

Announcement	
  of	
  Winners	
  and	
  Awards	
  

October	
  31,	
  2014	
  

4 



Impact	
  

•  The	
  app	
  challenge	
  will	
  demonstrate	
  the	
  ability	
  
of	
  an	
  open	
  “IoT*	
  for	
  Health	
  Care”	
  pla]orm	
  to	
  
empower	
  the	
  building	
  of	
  innova5ve	
  medical	
  
apps	
  by	
  a	
  large	
  development	
  community:	
  
– Engineers,	
  computer	
  scien5sts,	
  so.ware	
  
developers	
  

– Small	
  and	
  large	
  companies	
  
– Federal	
  agencies	
  
– Students	
  in	
  STEM	
  programs	
  

*Internet	
  of	
  Things	
  
h:p://www.whitehouse.gov/blog/2014/06/10/smartamerica-­‐challenge-­‐harnessing-­‐power-­‐internet-­‐things	
  



Which	
  apps	
  will	
  you	
  build?	
  
•  Novel	
  BIG	
  data	
  analy5cs?	
  
•  Physiological	
  signal	
  analysis	
  to	
  detect	
  cardiac	
  arrest?	
  
•  Reduce	
  false	
  and	
  nuisance	
  alarms	
  (alarm	
  fa5gue)?	
  
•  Full	
  data	
  availability	
  for	
  remote	
  access	
  and	
  
consulta5on?	
  

•  A	
  “medical	
  app”	
  toolkit	
  for	
  STEM	
  educa5on	
  
•  A	
  be:er	
  way	
  to	
  	
  visualize	
  data	
  from	
  many	
  pa5ents	
  in	
  
a	
  disaster	
  management	
  scenario?	
  

•  More	
  accurate	
  and	
  complete	
  EHR	
  data?	
  



View	
  the	
  data	
  on	
  your	
  mobile	
  device	
  


