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Logis8cs	
  and	
  Notes	
  

•  ISO	
  14971:2012	
  is	
  very	
  controversial:	
  please	
  note	
  
that	
  solu8ons	
  presented	
  herein	
  aMempt	
  to	
  balance	
  
business	
  needs	
  with	
  pa8ent	
  safety	
  /	
  product	
  
effec8veness	
  

•  Case	
  studies	
  may	
  not	
  be	
  representa8ve	
  or	
  
guaranteed	
  to	
  work	
  100%	
  of	
  the	
  8me	
  	
  

•  Most	
  Annex	
  Z	
  presenta8ons	
  tell	
  you	
  what	
  not	
  to	
  do	
  
–	
  we	
  take	
  a	
  stab	
  at	
  giving	
  you	
  solu8ons	
  and	
  what	
  to	
  
do	
  to	
  navigate	
  these	
  new	
  obstacles	
  



David	
  Amor,	
  MSBE,	
  CQA	
  is	
  partner	
  at	
  MEDgineering,	
  a	
  medical	
  device	
  
compliance	
  consul8ng	
  firm	
  specializing	
  in	
  remote	
  consul8ng	
  solu8ons,	
  
remedia8on	
  projects	
  and	
  	
  quality	
  systems.	
  A	
  graduate	
  of	
  the	
  Senior	
  Innova8on	
  
Fellows	
  program	
  at	
  the	
  University	
  of	
  Minnesota’s	
  Medical	
  Device	
  Center,	
  David	
  
was	
  named	
  a	
  Top	
  40	
  Under	
  40	
  Medical	
  Device	
  Innovator	
  in	
  2012.	
  David	
  has	
  
helped	
  set	
  up	
  med-­‐tech	
  start-­‐ups	
  with	
  quality	
  systems,	
  risk	
  management	
  
infrastructures	
  and	
  product	
  development	
  programs	
  that	
  were	
  cited	
  as	
  ‘best	
  
prac8ces’	
  by	
  the	
  FDA	
  and	
  European	
  no8fied	
  bodies	
  likes	
  DEKRA	
  and	
  TUV.	
  Most	
  
recently,	
  David	
  co-­‐founded	
  and	
  helped	
  launch	
  Remind	
  Technologies,	
  a	
  Texas	
  
based	
  mobile	
  health	
  company	
  developing	
  the	
  world’s	
  first	
  smartphone	
  based	
  
pill	
  dispenser.	
  	
  

More	
  importantly:	
  I	
  have	
  worked	
  directly	
  in	
  managing	
  teams	
  
performing	
  risk	
  management	
  remediaBon	
  (483s,	
  warning	
  leHers,	
  
NB	
  audits,	
  etc.)	
  for	
  several	
  of	
  the	
  top	
  medical	
  device	
  companies.	
  



Risk	
  Management	
  Best	
  Prac8ces	
  

Maintaining	
  an	
  appropriate	
  risk	
  
management	
  file	
  per	
  ISO	
  14971	
  ensures	
  

that	
  you	
  comply	
  with	
  most	
  of	
  FDA	
  and	
  EU	
  
EssenBal	
  Requirements	
  for	
  risk	
  

management.	
  



–  Risk:	
  combina8on	
  of	
  the	
  probability	
  of	
  occurrence	
  of	
  harm	
  and	
  
the	
  severity	
  of	
  that	
  harm	
  

–  Risk	
  Assessment:	
  overall	
  process	
  comprising	
  a	
  risk	
  analysis	
  and	
  a	
  
risk	
  evalua8on	
  

–  Risk	
  Analysis:	
  systema8c	
  use	
  of	
  available	
  informa8on	
  to	
  iden8fy	
  
hazards	
  and	
  to	
  es8mate	
  the	
  risk	
  

–  Risk	
  Control:	
  process	
  in	
  which	
  decisions	
  are	
  made	
  and	
  measures	
  
implemented	
  by	
  which	
  risks	
  are	
  reduced	
  to,	
  or	
  maintained	
  within,	
  
specified	
  levels	
  

–  Risk	
  EvaluaDon:	
  process	
  of	
  comparing	
  the	
  es8mated	
  risk	
  against	
  
given	
  risk	
  criteria	
  to	
  determine	
  the	
  acceptability	
  of	
  the	
  risk	
  

REMEMBER:	
  ISO	
  14971	
  defines	
  risk	
  in	
  terms	
  of	
  HARM	
  only	
  

Risk	
  Management	
  
Best	
  Prac8ces	
  in	
  Risk	
  
Assessment	
  



•  Predicate	
  device	
  informaDon	
  
–  On-­‐market	
  product	
  performance	
  
–  Known	
  device	
  failures	
  
–  CAPAs,	
  design	
  changes	
  
–  Complaint	
  data	
  /	
  MDRs	
  

•  FuncDonal	
  analysis	
  
•  Product	
  characterizaDon	
  studies	
  

–  Bench-­‐top	
  tes8ng,	
  animal	
  or	
  clinical	
  
studies	
  

•  Product	
  labeling	
  
•  Intended	
  Use	
  

–  Known	
  off-­‐label	
  use	
  
–  Normal	
  state	
  hazards	
  

•  Clinical	
  and	
  scienDfic	
  literature	
  
•  Task	
  Analysis	
  

–  Forseeable	
  mis-­‐use	
  
–  Interac8on	
  with	
  accessories	
  or	
  other	
  

products	
  
–  Clinical	
  use	
  environment	
  

•  Regulatory	
  Standards	
  
–  Product	
  specific	
  standards	
  
–  Safety	
  standards	
  	
  

Risk	
  Management	
  
Best	
  Prac8ces	
  in	
  Risk	
  
Assessment	
  



Hazard	
  Analysis	
   FMEA	
  /	
  FMECA	
  
•  Top	
  down	
  analysis	
  
•  Hazard	
  →	
  Hazardous	
  

Situa8on	
  →	
  Harm	
  
•  Sequence	
  of	
  events	
  analysis	
  
•  Normal	
  state	
  hazards	
  
•  Interface	
  hazards	
  
•  Correlates	
  to	
  post-­‐market	
  

surveillance	
  
•  Does	
  not	
  provide	
  root	
  cause	
  

failure	
  informa8on	
  

•  BoMom	
  up	
  analysis	
  

•  Single	
  fault	
  failures	
  
•  Allows	
  for	
  discrete	
  failure	
  

perspec8ves	
  (use,	
  design,	
  
process)	
  

•  Allows	
  for	
  mul8ple	
  levels	
  of	
  
analysis	
  

•  Single	
  failure	
  /	
  single	
  level	
  
focus	
  is	
  limi8ng	
  

Risk	
  Management	
  
Best	
  Prac8ces	
  in	
  Risk	
  
Assessment	
  



•  Manufacturer	
  should	
  u8lize	
  a	
  consistent	
  approach	
  to	
  determining	
  
probability	
  of	
  occurrence	
  and	
  severity	
  of	
  harm	
  
–  Qualita8ve	
  or	
  quan8ta8ve	
  
–  Clearly	
  define	
  how	
  probability	
  and	
  severity	
  values	
  are	
  determined	
  
–  Master	
  library	
  of	
  harms	
  and	
  associated	
  severi8es	
  to	
  ensure	
  consistency	
  
–  FTA	
  to	
  provide	
  suppor8ve	
  evidence	
  of	
  probability	
  values	
  (sequence	
  of	
  

events)	
  	
  
•  Risk	
  level	
  is	
  defined	
  by	
  the	
  manufacturer	
  

–  Matrix	
  format	
  
•  Risk	
  level	
  drives	
  risk	
  reduc8on	
  ac8vi8es	
  based	
  on	
  manufacturer	
  

defini8ons	
  
•  Refer	
  to	
  14971	
  Annex	
  D.3	
  Risk	
  Es8ma8on	
  for	
  addi8onal	
  guidance	
  

KEY	
  TAKE	
  AWAY:	
  Proceduralize	
  how	
  to	
  determine	
  all	
  values	
  u8lized	
  in	
  risk	
  
analysis,	
  and	
  implement	
  the	
  approach	
  in	
  all	
  product	
  files!	
  

Risk	
  Management	
  
Best	
  Prac8ces	
  in	
  Risk	
  
Assessment	
  



Probability	
   of	
   occurrence	
   of	
   harm	
   should	
  
take	
  into	
  account	
  the	
  probability	
  of	
  the	
  
hazard	
   (i.e.	
   product	
   failure,	
   use	
   error)	
  
and	
   the	
   occurrence	
   of	
   the	
   hazardous	
  
situaDon	
   (i.e.	
   failure	
   detected	
   prior	
   to	
  
use	
  vs	
  during	
  clinical	
  use)	
  

The	
   resul8ng	
   risk	
   should	
   also	
   account	
  
for	
   the	
   likelihood	
   of	
   this	
   harm	
  
occurring	
  at	
  a	
  specified	
  level	
  of	
  severity	
  
(i.e.	
   paBent	
   exposure	
   to	
   product	
   with	
  
compromised	
   sterility	
   has	
   a	
   higher	
  
likelihood	
   of	
   resulBng	
   in	
   a	
   treatable	
  
infecBon	
  than	
  sepsis)	
  

KEY	
  TAKE	
  AWAY:	
  Don’t	
  overes8mate	
  your	
  occurrence	
  values!	
  An	
  
accurate	
  risk	
  profile	
  is	
  important	
  for	
  post-­‐market	
  risk	
  monitoring.	
  

Risk	
  Management	
  
Best	
  Prac8ces	
  in	
  Risk	
  
Assessment	
  



•  Inherent	
  safety	
  by	
  design	
  
–  Needless	
  design	
  
–  Proprietary	
  connectors	
  
–  Use	
  of	
  appropriate	
  materials	
  
–  Back	
  check	
  valves	
  

•  ProtecDve	
  measures	
  in	
  the	
  medical	
  device	
  itself	
  or	
  in	
  the	
  manufacturing	
  process	
  
–  Fuse	
  
–  Back	
  up	
  internal	
  baMery	
  
–  Design	
  for	
  assembly	
  

–  Alarms	
  

•  InformaDon	
  for	
  safety	
  
–  Safety	
  symbols	
  
–  Warnings	
  
–  Preventa8ve	
  maintenance	
  

•  Refer	
  to	
  14971	
  Annex	
  D.5.1	
  for	
  addi8onal	
  guidance	
  

Remember:	
  all	
  risk	
  controls	
  must	
  be	
  evaluated	
  to	
  determine	
  whether	
  
or	
  not	
  they	
  introduce	
  addi8onal	
  risk	
  

Risk	
  Management	
  
Best	
  Prac8ces	
  in	
  Risk	
  
Assessment	
  



•  Final	
  assembly	
  inspecDons	
  /	
  100%	
  in	
  process	
  inspecDon	
  	
  
–  Quality	
  inspec8ons	
  may	
  reduce	
  out	
  of	
  box	
  failures,	
  but	
  will	
  not	
  reduce	
  failures	
  

due	
  to	
  inadequate	
  reliability	
  
–  100%	
  in	
  process	
  inspec8on	
  will	
  not	
  catch	
  all	
  non-­‐conformances	
  

•  Compliance	
  to	
  standards	
  as	
  risk	
  controls	
  
–  Standard	
  requirements	
  for	
  product	
  performance	
  may	
  not	
  be	
  rigorous	
  enough	
  

for	
  the	
  defined	
  use	
  environment	
  
–  Risk	
  controls	
  should	
  be	
  based	
  on	
  product	
  design	
  requirements;	
  compliance	
  to	
  

relevant	
  standards	
  can	
  be	
  referenced	
  as	
  evidence	
  of	
  risk	
  control	
  effec8veness	
  
–  Excep8on	
  for	
  standards	
  that	
  provide	
  direct	
  verifica8on	
  (i.e.	
  EMC,	
  

biocompa8bility,	
  steriliza8on)	
  
•  Labeling	
  

–  Manufacturers	
  shall	
  not	
  aMribute	
  any	
  addi8onal	
  risk	
  reduc8on	
  to	
  the	
  
informa8on	
  for	
  safety	
  given	
  to	
  the	
  users	
  

–  Can	
  be	
  referenced	
  in	
  conjunc8on	
  with	
  other	
  risk	
  control	
  op8ons	
  
–  Do	
  not	
  reduce	
  risk	
  to	
  an	
  acceptable	
  level	
  based	
  on	
  informa8on	
  for	
  safety	
  alone	
  

Risk	
  Management	
  
Best	
  Prac8ces	
  in	
  Risk	
  
Assessment	
  



•  Manufacturer	
  defines	
  criteria	
  for	
  risk	
  acceptability	
  
–  documented	
  in	
  RMP	
  

•  Manufacturer	
  should	
  define	
  (on	
  a	
  procedural	
  level)	
  risk	
  reducDon	
  
acDvity	
  required	
  as	
  a	
  result	
  of	
  risk	
  evaluaDon	
  
–  Clearly	
  iden8fy	
  when	
  risk	
  reduc8on	
  is	
  not	
  required	
  
–  Required	
  risk	
  reduc8on	
  dependent	
  on	
  iden8fied	
  risk	
  level	
  

•  Residual	
  risk	
  evaluaDon	
  
–  Shall	
  be	
  performed	
  on	
  an	
  individual	
  risk	
  basis	
  as	
  well	
  as	
  overall,	
  

considering	
  all	
  residual	
  risks	
  combined	
  
–  If	
  residual	
  risk	
  is	
  unacceptable,	
  further	
  risk	
  reduc8on	
  must	
  be	
  applied	
  	
  
–  Residual	
  risk	
  disclosed	
  to	
  user	
  

KEY	
  TAKE	
  AWAY:	
  Clearly	
  defined	
  risk	
  acceptability	
  criteria	
  is	
  cri8cal	
  
for	
  a	
  compliant	
  Risk	
  Management	
  process!	
  

Risk	
  Management	
  
Best	
  Prac8ces	
  in	
  Risk	
  
Assessment	
  



•  Evaluate	
  risk	
  controls	
  early	
  and	
  omen	
  

•  Be	
  aware	
  of	
  all	
  applicable	
  product	
  specific	
  standards	
  

•  U8lize	
  clinical	
  input	
  
–  Thorough	
  understanding	
  of	
  the	
  use	
  environment	
  is	
  cri8cal	
  

–  Iden8fying	
  actual	
  likelihood	
  of	
  exposure	
  of	
  hazard	
  to	
  the	
  pa8ent	
  /	
  user	
  

•  Do	
  not	
  ar8ficially	
  over-­‐inflate	
  occurrence	
  levels	
  	
  
–  Risk	
  levels	
  should	
  be	
  baselined	
  such	
  that	
  expected	
  values	
  are	
  evaluated	
  for	
  acceptability	
  

in	
  order	
  to	
  serve	
  as	
  a	
  post-­‐market	
  threshold	
  

–  Ensure	
  that	
  you	
  are	
  taking	
  into	
  account	
  the	
  hazardous	
  situa8on	
  when	
  determining	
  
occurrence	
  values	
  	
  (i.e.	
  occurrence	
  of	
  out	
  of	
  box	
  failure	
  that	
  is	
  not	
  exposed	
  to	
  the	
  user	
  
vs.	
  failure	
  during	
  clinical	
  use)	
  

•  U8lize	
  tools	
  to	
  determine	
  SOE	
  where	
  necessary	
  
–  High	
  severity	
  harms	
  

–  Fault	
  tree	
  analysis	
  to	
  show	
  more	
  actual	
  likelihood	
  of	
  occurrence	
  of	
  HARM	
  

–  Consider	
  detectability	
  

Risk	
  Management	
  
Best	
  Prac8ces	
  in	
  Risk	
  
Assessment	
  



!  Residual	
  risk	
  acceptability	
  should	
  take	
  into	
  account	
  state	
  of	
  the	
  art	
  
!  does	
  not	
  necessarily	
  mean	
  the	
  most	
  technologically	
  advanced	
  solu8on	
  
!  Implement	
  all	
  feasible	
  risk	
  controls	
  consistent	
  with	
  the	
  accepted	
  state	
  of	
  the	
  art	
  to	
  achieve	
  as	
  low	
  as	
  

possible	
  risk	
  

•  Risk	
  Benefit	
  Analysis	
  
–  U8lized	
  when	
  individual	
  residual	
  risk	
  is	
  unacceptable	
  
–  Further	
  risk	
  reduc8on	
  should	
  be	
  implemented	
  prior	
  to	
  considering	
  benefit	
  

!  Can	
  consider	
  restric8ng	
  intended	
  use	
  or	
  use	
  environment	
  
!  i.e.	
  indicate	
  not	
  for	
  pediatric	
  popula8ons,	
  or	
  provide	
  informa8on	
  on	
  allowable	
  opera8ng	
  condi8ons	
  

(temperature	
  and	
  humidity	
  ranges)	
  

Risk	
  Management	
  
Best	
  Prac8ces	
  in	
  Risk	
  
Assessment	
  



14971:2012	
  –	
  Annex	
  Z	
  Overview	
  

Many	
  of	
  the	
  content	
  deviaBons	
  described	
  in	
  
Annex	
  Z	
  overlap	
  and	
  are	
  similar.	
  



“RISK	
  MANAGEMENT	
  begins	
  with	
  the	
  development	
  
of	
  design	
  input	
  requirements.	
  	
  As	
  the	
  design	
  evolves,	
  
new	
  risks	
  may	
  become	
  evident.	
  	
  To	
  systema8cally	
  
iden8fy	
  and,	
  when	
  necessary,	
  reduce	
  these	
  risks,	
  the	
  
risk	
  management	
  process	
  is	
  integrated	
  into	
  the	
  
design	
  process.	
  	
  In	
  this	
  way,	
  UNACCEPTABLE	
  RISKS	
  
can	
  be	
  iden8fied	
  and	
  managed	
  earlier	
  in	
  the	
  design	
  
process	
  when	
  changes	
  are	
  easier	
  to	
  make	
  and	
  less	
  
costly.”	
  

Risk	
  Management	
   FDA	
  Perspec8ve	
  



• ISO	
  14971	
  –	
  Medical	
  Devices	
  –	
  ApplicaBon	
  of	
  Risk	
  
Management	
  to	
  Medical	
  devices	
  

! As	
  ISO	
  13485	
  is	
  more	
  specific	
  to	
  QMS	
  than	
  ISO	
  9001,	
  
ISO	
  14971	
  ~	
  ISO	
  31000	
  
! Norma8ve	
  text	
  update	
  in	
  2007	
  
! European	
  harmonized	
  standard	
  released	
  in	
  2009	
  and	
  
recently	
  updated	
  in	
  2012	
  
! ISO	
  14971:2012	
  resolves	
  remaining	
  discrepancies	
  
between	
  the	
  Essen8al	
  Requirements	
  of	
  93/42/EEC	
  MDD	
  
and	
  90/385/EEC	
  AIMD	
  

Risk	
  Management	
   ISO	
  14971	
  



Risk	
  Management	
   EU	
  Essen8al	
  Reqs	
  

*Source:	
  BSI	
  Group	
  



• Good	
  news:	
  none	
  of	
  the	
  norma8ve	
  text	
  changed	
  
from	
  ISO	
  14971:2007	
  
• Bad	
  news:	
  harmonized	
  standard	
  to	
  comply	
  with	
  EU	
  
direc8ves	
  includes	
  Informa8ve	
  Annex	
  Z	
  which	
  
clarifies	
  gaps	
  between	
  global	
  standard	
  and	
  Essen8al	
  
Requirements	
  	
  

Bo\om	
  Line:	
  Annex	
  Z	
  has	
  many	
  “minor”	
  
clarifica8ons	
  that	
  have	
  significant	
  impact	
  on	
  how	
  risk	
  
is	
  analyzed,	
  assessed,	
  miDgated	
  and	
  evaluated	
  and	
  
which	
  together	
  =	
  new	
  “requirements”	
  

ISO	
  14971:2012 	
  	
   Recap	
  



1.   All	
  risks	
  need	
  to	
  be	
  to	
  mi8gated.	
  
2.   Risk	
  /	
  benefit	
  analysis	
  must	
  be	
  performed	
  for	
  all	
  

risks.	
  
3.  All	
  risks	
  must	
  be	
  reduced	
  as	
  low	
  as	
  possible.	
  
4.   All	
  risk	
  miDgaDons	
  should	
  be	
  taken	
  regardless	
  of	
  

the	
  risk	
  level.	
  
5.  Risks	
  must	
  be	
  reduced	
  by	
  inherent	
  design.	
  
6.   Labeling	
  and	
  use	
  informaDon	
  does	
  not	
  cons8tute	
  

risk	
  reduc8on.	
  

NOTE!	
  Many	
  of	
  the	
  above	
  are	
  interrelated.	
  	
  

ISO	
  14971:2012 	
  	
   Summary	
  of	
  Devia8ons	
  



ISO	
  14971:2012 	
  	
   Summary	
  of	
  Devia8ons	
  

*Source:	
  BSI	
  Group	
  



Deep	
  dive	
  review	
  

Whereas	
  previously	
  you	
  were	
  able	
  to	
  
determine	
  risk	
  acceptability	
  and	
  only	
  
mi8gate	
  risks	
  above	
  a	
  certain	
  threshold,	
  
all	
  risks	
  must	
  now	
  have	
  mi8ga8ons	
  in	
  
place.	
  

1.	
  “All	
  risks	
  need	
  to	
  be	
  
miBgated”	
  



Where’s	
  the	
  devia8on?	
  

Direc8ves	
  (MDD/	
  
AIMD/	
  IVD)	
  

ISO	
  14971:2009	
  

“Ensure	
  that	
  all	
  risks,	
  regardless	
  of	
  
their	
  dimension,	
  need	
  to	
  be	
  reduced	
  
as	
  much	
  as	
  possible	
  (and	
  need	
  to	
  be	
  
balanced,	
  together	
  with	
  all	
  other	
  
risks,	
  against	
  the	
  benefit	
  of	
  the	
  
device).”	
  

“…the	
  manufacturer	
  may	
  
discard	
  negligible	
  risks.”	
  



Deep	
  dive	
  review	
  
1.	
  “All	
  risks	
  need	
  to	
  be	
  
miBgated”	
  

Negligible	
  or	
  Acceptable	
  risks	
  require	
  mi8ga8on!!	
  

Potential Failure 
Mode 

Potential Root 
Cause(s) of 

Failure Mode 

Prod 
Spec 
Ref 

 Preventive 
Measures / Current 

Controls 
S O RI 

Recommended 
Actions 

(Further Risk 
Mitigation 
Needed?) 

Core fracture Diameter too small 
Material fault/fatigue/
defect 

6.0 
8.1 

OD/ ID specification per 
drawing 9011392 

3 1  (Acc) None - Risk is 
'Acceptable' (RI = 2) 

Kinking of core Diameter too small 
Material fault/fatigue 
Improper use         
Damaged during removal 

6.0 
8.1 
14.2 

OD/ ID specification per 
drawing 9011392 

2 1 (Neg) None - Risk is 
'Acceptable' (RI = 1) 

Inner Core Penetration Diameter Too Small 
Material Fault/Fatigue 
Improper Use 

6.0 
8.1 
11.0 

OD/ ID specification per 
drawing 9011392 

2 1 (Neg) None - Risk is 
'Acceptable' (RI = 0) 

The	
  Current	
  Dilemma	
  



Deep	
  dive	
  review	
  
1.	
  “All	
  risks	
  need	
  to	
  be	
  
miBgated”	
  

Possible	
  SoluDons	
  
• 	
  Blanket	
  Mi8ga8on:	
  in	
  the	
  FMEA	
  conclusions	
  or	
  risk	
  
management	
  report,	
  include	
  list	
  of	
  clinical	
  or	
  design	
  
mi8ga8ons	
  that	
  cover	
  mul8ple	
  risks	
  (if	
  possible-­‐	
  all).	
  
• 	
  1:1:1	
  Rule:	
  is	
  there	
  a	
  mi8ga8on	
  in	
  place	
  for	
  use,	
  
process	
  and	
  design	
  that	
  can	
  act	
  as	
  a	
  mi8ga8on	
  for	
  a	
  
certain	
  set	
  of	
  risks?	
  	
  
• 	
  If	
  all	
  else	
  fails,	
  do	
  a	
  line	
  item	
  analysis	
  of	
  why	
  the	
  
risk	
  is	
  mi8gated	
  as	
  low	
  as	
  possible,	
  without	
  referring	
  
to	
  financial	
  /	
  cost	
  considera8ons	
  



Deep	
  dive	
  review	
  

Risk	
  benefit	
  analysis	
  was	
  tradi8onally	
  
only	
  required	
  if	
  an	
  unacceptable	
  risk	
  was	
  
determined.	
  A	
  risk	
  benefit	
  analysis	
  
would	
  be	
  performed	
  to	
  demonstrate	
  
that	
  the	
  medical	
  benefit	
  outweighed	
  the	
  
risk	
  to	
  allow	
  for	
  con8nued	
  development/	
  
manufacturing.	
  

2.	
  Risk	
  /	
  benefit	
  analysis	
  must	
  
be	
  performed	
  for	
  all	
  risks.	
  



Where’s	
  the	
  devia8on?	
  

Direc8ves	
  (MDD/	
  
AIMD/	
  IVD)	
  

ISO	
  14971:2009	
  

‘....an	
  overall	
  risk-­‐benefit	
  analysis	
  must	
  
take	
  place	
  in	
  any	
  case,	
  regardless	
  of	
  the	
  
criteria	
  established	
  in	
  the	
  risk	
  
management	
  plan	
  and	
  requires	
  
undesirable	
  side	
  effects	
  to	
  "consBtute	
  an	
  
acceptable	
  risk	
  when	
  weighed	
  against	
  
the	
  performance	
  intended“).’	
  	
  

‘…an	
  overall	
  risk-­‐	
  benefit	
  analysis	
  
does	
  not	
  need	
  to	
  take	
  place	
  if	
  the	
  
overall	
  residual	
  risk	
  is	
  judged	
  
acceptable	
  when	
  using	
  the	
  criteria	
  
established	
  in	
  the	
  risk	
  management	
  
plan..’	
  	
  



Deep	
  dive	
  review	
  

RBA	
  must	
  be	
  available	
  for	
  all	
  risks,	
  not	
  just	
  above	
  a	
  
threshold!	
  

The	
  Current	
  Dilemma	
  
Verification / 

Validation 
References 

S O RI 

C
lin

ic
al

 
R

is
k 

B
en

ef
it 

A
na

ly
si

s 
(C

R
B

A
)?

 

90331637; 
90340453 per section 
8.2 EN ISO 11070 

5 1 2 no 

90331637; 
90340453 per section 
8.2 EN ISO 11070 

5 1 2 no 

90331637; 
90340453 per section 
8.2 EN ISO 11070; 
90033662 

5 3 4 yes 

2.	
  Risk	
  /	
  benefit	
  analysis	
  must	
  
be	
  performed	
  for	
  all	
  risks.	
  



Deep	
  dive	
  review	
  

Possible	
  SoluDons	
  
• 	
  Line	
  item	
  risk	
  benefit	
  analysis	
  	
  
• 	
  Overall	
  risk	
  benefit	
  analysis	
  (in	
  risk	
  analysis	
  
documents)	
  

• Clinical	
  Evidence	
  Report	
  (CER)	
  /	
  Clinical	
  Risk	
  
Benefit	
  Analysis	
  (CRBA)	
  /	
  Clinical	
  Experience	
  
Summary	
  (CES)	
  
1.   CER:	
  leverage	
  predicate	
  or	
  similar	
  devices	
  and	
  demonstrate	
  low	
  risk	
  

profile.	
  Involves	
  literature	
  searching,	
  product	
  comparisons,	
  etc.	
  
Reference	
  GHTF	
  SG5/N2R8:	
  2007	
  

2.   CRBA:	
  analysis	
  all	
  risks	
  and	
  assigns	
  medical	
  opinion,	
  literature	
  and	
  
valida8on	
  work	
  as	
  basis.	
  

3.   CES:	
  demonstrates	
  safety	
  through	
  small	
  trial	
  data	
  or	
  predicate	
  data	
  (if	
  
for	
  example	
  submiung	
  a	
  special	
  510(k).	
  Best	
  for	
  “me-­‐too”	
  products.	
  

2.	
  Risk	
  /	
  benefit	
  analysis	
  must	
  
be	
  performed	
  for	
  all	
  risks.	
  



Deep	
  dive	
  review	
  

An	
  overall	
  risk	
  benefit	
  
analysis	
  that	
  is	
  
referenced	
  in	
  a	
  line	
  item	
  
fashion.	
  

Example	
  soluDon	
  
Verification / 

Validation 
References 

S O RI 

R
is

k 
B

en
ef

it 
A

na
ly

si
s 

90331637; 
90340453 per section 8.2 
EN ISO 11070 

5 1 2 

The benefits described in 
Clinical Evidence Report 
12345 outweigh the risk 
associated with [hazard, 

harm]. 

90331637; 
90340453 per section 8.2 
EN ISO 11070 

5 1 2 [HARM] likelihood is low per 
X, Y, Z. 

90331637; 
90340453 per section 8.2 
EN ISO 11070; 
90033662 

5 3 4 

Per input from Medical 
(approver of this document), 
clinical benefit of this product 
outweighs the risks herein. 

2.	
  Risk	
  /	
  benefit	
  analysis	
  must	
  
be	
  performed	
  for	
  all	
  risks.	
  

Instead	
  of	
  by	
  line	
  item,	
  
RBA	
  by	
  Harm	
  category	
  
with	
  a	
  reference	
  to	
  
literature,	
  market	
  data,	
  
etc.	
  

KOL	
  or	
  Medical	
  Input	
  as	
  
RBA	
  is	
  valid.	
  



Deep	
  dive	
  review	
  

ALARP	
  –	
  “as	
  low	
  as	
  reasonably	
  
prac8cable”	
  is	
  replaced	
  by	
  ALAP	
  –	
  “as	
  
low	
  as	
  possible”.	
  Risks	
  must	
  now	
  be	
  
reduced	
  as	
  low	
  as	
  possible	
  independent	
  
of	
  any	
  business	
  /	
  cost	
  considera8ons.	
  

3.	
  All	
  risks	
  must	
  be	
  reduced	
  as	
  
low	
  as	
  possible.	
  



Where’s	
  the	
  devia8on?	
  

Direc8ves	
  (MDD/	
  
AIMD/	
  IVD)	
  

ISO	
  14971:2009	
  

‘....risks	
  to	
  be	
  reduced	
  "as	
  far	
  as	
  
possible"	
  without	
  there	
  being	
  room	
  
for	
  economic	
  consideraBons.’	
  	
  

‘...contains	
  the	
  concept	
  of	
  reducing	
  
risks	
  "as	
  low	
  as	
  reasonably	
  
pracBcable.”	
  	
  

The	
  ALARP	
  concept	
  contains	
  an	
  
element	
  of	
  economic	
  consideraBon.’	
  	
  



Deep	
  dive	
  review	
  

The	
  Current	
  Dilemma	
  

*Source:	
  ASU	
  group	
  

3.	
  All	
  risks	
  must	
  be	
  reduced	
  as	
  
low	
  as	
  possible.	
  



Deep	
  dive	
  review	
  

The	
  Current	
  Dilemma	
  

*Source:	
  MasterControl	
  

ALARP	
  must	
  be	
  eliminated	
  as	
  a	
  risk	
  level.	
  	
  

3.	
  All	
  risks	
  must	
  be	
  reduced	
  as	
  
low	
  as	
  possible.	
  



Deep	
  dive	
  review	
  

Possible	
  SoluDons	
  
• 	
  Remove	
  ALARP	
  from	
  documenta8on	
  
• 	
  Reducing	
  risk	
  without	
  regard	
  to	
  cost	
  is	
  imprac8cal	
  
and	
  several	
  organiza8ons	
  are	
  figh8ng	
  this	
  resolu8on	
  

1.  Current	
  effec8ve	
  strategy	
  has	
  included	
  
implementa8on	
  of	
  overall	
  risk	
  benefit	
  analysis	
  

2.  If	
  a	
  design	
  input	
  can	
  be	
  8ed	
  to	
  risk,	
  it	
  may	
  be	
  
used	
  as	
  evidence	
  of	
  mi8ga8on	
  considera8on	
  

• Overall,	
  the	
  risk	
  management	
  documenta8on	
  and	
  
process	
  should	
  indicate	
  that	
  risks	
  are	
  reduced	
  as	
  low	
  
as	
  possible.	
  

3.	
  All	
  risks	
  must	
  be	
  reduced	
  as	
  
low	
  as	
  possible.	
  



Deep	
  dive	
  review	
  

Tradi8onally,	
  if	
  a	
  risk	
  was	
  acceptable,	
  
you	
  would	
  stop	
  there.	
  New	
  
interpreta8on	
  is	
  that	
  all	
  possible	
  
mi8ga8ons	
  (design,	
  informa8on,	
  mfg)	
  
should	
  be	
  in	
  place.	
  This	
  is	
  very	
  similar	
  to	
  
all	
  risks	
  should	
  be	
  miDgated	
  and	
  ALAP.”	
  

4.	
  All	
  risk	
  miBgaBons	
  should	
  
be	
  taken	
  regardless	
  of	
  the	
  risk	
  
level	
  /	
  5.	
  “…	
  by	
  design”	
  



Where’s	
  the	
  devia8on?	
  

Direc8ves	
  (MDD/	
  
AIMD/	
  IVD)	
  

ISO	
  14971:2009	
  

‘...by	
  applying	
  cumulaBvely	
  what	
  has	
  
been	
  called	
  "control	
  opBons”	
  or	
  
"control	
  mechanisms"	
  in	
  the	
  
standard.’	
  	
  

‘…indicates	
  that	
  further	
  risk	
  control	
  
measures	
  do	
  not	
  need	
  to	
  be	
  taken	
  if,	
  
aier	
  applying	
  one	
  of	
  the	
  opBons,	
  the	
  
risk	
  is	
  judged	
  acceptable	
  according	
  to	
  
the	
  criteria	
  of	
  the	
  risk	
  mgmt	
  plan.’	
  	
  



Deep	
  dive	
  review	
  

Labeling	
  (IFU/	
  Warning	
  Labels/	
  etc.)	
  was	
  
used	
  as	
  a	
  risk	
  mi8ga8on	
  to	
  reduce	
  risk	
  
indices.	
  Now,	
  labeling	
  may	
  be	
  used	
  as	
  a	
  
risk	
  control	
  but	
  not	
  as	
  a	
  control	
  that	
  
reduces	
  risk	
  levels.	
  

6.	
  Labeling	
  and	
  use	
  informaBon	
  
does	
  not	
  consBtute	
  risk	
  
reducBon.	
  



Where’s	
  the	
  devia8on?	
  

Direc8ves	
  (MDD/	
  
AIMD/	
  IVD)	
  

ISO	
  14971:2009	
  

‘…users	
  shall	
  be	
  informed	
  about	
  the	
  
residual	
  risks.	
  This	
  indicates	
  that....the	
  
informaBon	
  given	
  to	
  the	
  users	
  does	
  
not	
  reduce	
  the	
  (residual)	
  risk	
  any	
  
further.’	
  	
  

‘…regards	
  "informaBon	
  for	
  safety"	
  to	
  	
  
be	
  a	
  control	
  opBon.’	
  	
  



Deep	
  dive	
  review	
  

The	
  Current	
  Dilemma	
  

*Source:	
  MasterControl	
  

IFU/	
  Labeling	
  cannot	
  be	
  used	
  to	
  reduce	
  residual	
  risk.	
  

S O RI Recommended 
Actions (Further 
Risk Mitigation 

Needed?) 

Responsibility Actions Implemented 
and Supporting 

Documents 

S O RI 

3 3 ALARP Yes Quality IFU - Warn against 
bending / flexing 

3 1 Acc 

6.	
  Labeling	
  and	
  use	
  informaBon	
  
does	
  not	
  consBtute	
  risk	
  
reducBon.	
  



Deep	
  dive	
  review	
  

Possible	
  SoluDons	
  
• 	
  Reference	
  labeling	
  (including	
  IFU)	
  but	
  do	
  not	
  use	
  it	
  
as	
  a	
  residual	
  risk	
  reduc8on.	
  
• 	
  As	
  with	
  other	
  devia8ons,	
  consider	
  design	
  
mi8ga8ons.	
  
• 	
  “Assume	
  the	
  doctors	
  toss	
  the	
  IFU	
  when	
  they	
  open	
  
the	
  package.”	
  

6.	
  Labeling	
  and	
  use	
  informaBon	
  
does	
  not	
  consBtute	
  risk	
  
reducBon.	
  



Thanks!	
  
www.medgineering.com	
  

david@medgineering.com	
  
Medgineering	
  
786.546.1806	
  


