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Abstract	
  
FDA	
  requirements,	
  policies,	
  and	
  preferences	
  for	
  eSubmissions	
  are	
  documented	
  in	
  various	
  sources	
  in	
  
formats	
  that	
  are	
  not	
  favorable	
  to	
  support	
  automated	
  eSubmission-­‐crea3on	
  processes.	
  Seman3c	
  Web	
  
Technologies	
  (SWT)	
  provide	
  a	
  promising	
  approach	
  to	
  represent	
  eSubmission	
  policy	
  informa3on	
  in	
  a	
  
machine-­‐computable	
  format,	
  which	
  we	
  believe	
  will	
  facilitate	
  the	
  crea3on	
  of	
  high	
  quality	
  
eSubmissions	
  that	
  meet	
  FDA	
  requirements	
  and	
  expecta3ons.	
  We	
  are	
  forming	
  a	
  team	
  under	
  the	
  
PhUSE	
  Computa3onal	
  Science	
  Symposium	
  Emerging	
  Technologies:	
  	
  Seman3c	
  Technologies	
  working	
  
group	
  to	
  explore	
  this	
  approach.	
  Interested	
  par3cipants	
  should	
  contact	
  cdercsc@fda.hhs.gov	
  
.	
  
Background	
  
Current	
  FDA	
  requirements,	
  policies,	
  and	
  preferences	
  regarding	
  the	
  format	
  and	
  content	
  of	
  electronic	
  
regulatory	
  submissions	
  (eSubmissions)	
  are	
  documented	
  in	
  various	
  sources:	
  legisla3on	
  (e.g.	
  the	
  Food	
  
and	
  Drug	
  Administra3on	
  Safety	
  and	
  Innova3on	
  Act),	
  federal	
  regula3ons	
  (e.g.	
  21	
  CFR	
  312	
  and	
  314),	
  
guidances	
  (e.g.	
  the	
  electronic	
  Common	
  Technical	
  Document	
  (eCTD)	
  guidance,	
  ICH	
  E3	
  Structure	
  and	
  
Content	
  of	
  Clinical	
  Study	
  Reports,	
  ICH	
  E6	
  Good	
  Clinical	
  Prac3ce),	
  technical	
  specifica3ons	
  (e.g.	
  the	
  
Study	
  Data	
  Specifica3ons	
  document),	
  and	
  web-­‐site	
  content	
  (e.g.	
  the	
  Study	
  Data	
  Standards	
  web	
  page	
  
on	
  fda.gov).	
  A	
  submiZer	
  wishing	
  to	
  prepare	
  and	
  provide	
  an	
  electronic	
  submission	
  has	
  to	
  navigate,	
  
understand,	
  and	
  process	
  a	
  myriad	
  of	
  documents	
  from	
  many	
  sources;	
  some	
  of	
  which	
  are	
  quite	
  
technical	
  and	
  challenging	
  to	
  understand.	
  This	
  is	
  a	
  manual,	
  labor	
  intensive,	
  complex	
  process	
  that,	
  
understandably,	
  can	
  lead	
  to	
  errors	
  and	
  omissions,	
  decreased	
  eSubmission	
  quality,	
  and	
  inefficient	
  
regulatory	
  review.	
  If	
  this	
  informa3on	
  were	
  available	
  in	
  a	
  machine-­‐readable	
  and	
  machine–computable	
  
format,	
  then	
  it	
  would	
  be	
  possible	
  for	
  computers	
  to	
  help	
  guide	
  the	
  crea3on	
  of	
  high	
  quality	
  electronic	
  
submissions	
  that	
  meet	
  FDA	
  requirements	
  and	
  expecta3ons.	
  This	
  would	
  benefit	
  both	
  submiZers	
  and	
  
the	
  Agency.	
  	
  
	
  
Seman+c	
  Web	
  Technologies	
  (SWT)	
  
Seman3c	
  Web	
  Technologies	
  (SWT)	
  enables	
  the	
  linking	
  of	
  data	
  and	
  their	
  meaning	
  across	
  mul3ple	
  
sources	
  in	
  a	
  machine-­‐readable	
  format	
  so	
  computers	
  can	
  perform	
  increasingly	
  sophis3cated	
  tasks	
  and	
  
queries	
  on	
  our	
  behalf.	
  	
  The	
  word	
  seman&c	
  itself	
  implies	
  meaning	
  or	
  understanding.	
  As	
  such,	
  the	
  
fundamental	
  difference	
  between	
  Seman3c	
  Web	
  technologies	
  and	
  other	
  technologies	
  related	
  to	
  data	
  
(such	
  as	
  rela3onal	
  databases	
  or	
  the	
  World	
  Wide	
  Web	
  itself)	
  is	
  that	
  the	
  Seman3c	
  Web	
  is	
  concerned	
  
with	
  the	
  meaning	
  and	
  not	
  the	
  structure	
  of	
  data.	
  	
  SWT	
  consist	
  of	
  a	
  family	
  of	
  technology	
  standards	
  that	
  
“play	
  nicely	
  together”	
  and	
  provide:	
  	
  a	
  flexible	
  data	
  model,	
  an	
  expressive	
  ontology	
  language,	
  and	
  a	
  
distributed	
  query	
  language,	
  which	
  together	
  drive	
  data	
  integra3on,	
  business	
  intelligence,	
  and	
  the	
  
crea3on	
  and	
  maintenance	
  of	
  large	
  knowledge	
  bases.	
  When	
  data	
  are	
  modeled	
  and	
  represented	
  
correctly	
  using	
  seman3c	
  web	
  technology	
  standards,	
  computers	
  can	
  analyze	
  data	
  in	
  ways	
  not	
  
previously	
  possible	
  or	
  prac3cal.	
  	
  
	
  
The	
  exis3ng	
  SWT	
  standards	
  include,	
  but	
  are	
  not	
  limited	
  to:	
  
•  RDF	
  (the	
  Resource	
  Descrip3on	
  Framework	
  language)	
  

RDF	
  is	
  a	
  formal	
  language	
  for	
  describing	
  structured	
  informa3on	
  and	
  is	
  a	
  founda3on	
  for	
  processing	
  
metadata.	
  The	
  goal	
  of	
  RDF	
  is	
  to	
  enable	
  applica3ons	
  to	
  exchange	
  data	
  on	
  the	
  Web	
  while	
  s3ll	
  
preserving	
  their	
  original	
  meaning.	
  	
  	
  

•  RDFS	
  (the	
  Resource	
  Descrip3on	
  Framework	
  Schema	
  language)	
  
Is	
  a	
  set	
  of	
  classes	
  with	
  certain	
  proper3es	
  using	
  the	
  RDF	
  extensible	
  knowledge	
  representa3on	
  
language,	
  providing	
  basic	
  elements	
  for	
  the	
  descrip3on	
  of	
  ontologies,	
  otherwise	
  called	
  RDF	
  
vocabularies,	
  intended	
  to	
  structure	
  RDF	
  resources.	
  

•  OWL	
  (the	
  Web	
  Ontology	
  Language)	
  
The	
  schema	
  language,	
  or	
  knowledge	
  representa3on	
  (KR)	
  language,	
  of	
  the	
  Seman3c	
  Web.	
  OWL	
  
enables	
  you	
  to	
  define	
  concepts	
  composably	
  so	
  that	
  concepts	
  can	
  be	
  reused	
  as	
  much	
  and	
  as	
  ocen	
  
as	
  possible	
  

•  SPARQL	
  (the	
  SPARQL	
  Protocol	
  and	
  RDF	
  Query	
  Language)	
  
The	
  query	
  language	
  of	
  the	
  Seman3c	
  Web.	
  It	
  is	
  specifically	
  designed	
  to	
  query	
  data	
  across	
  various	
  
systems.	
  

Using	
  SWT	
  to	
  Manage	
  FDA	
  eSubmissions	
  Policy	
  Informa+on	
  
If	
  we	
  can	
  represent	
  FDA	
  electronic	
  submissions	
  requirements,	
  policies,	
  and	
  preferences	
  using	
  
SWT	
  technologies,	
  we	
  hope	
  to	
  enable	
  end	
  users	
  to	
  perform	
  useful	
  queries	
  such	
  as:	
  
	
  	
  
•  What is CDER’s currently supported format(s) to submit Case Report Forms? 
•  Which study data standards does CBER currently support? 
•  Which study data standards does CDER require? 
	
  	
  
If	
  future	
  electronic	
  submissions	
  were	
  also	
  to	
  be	
  expressed	
  using	
  SWT,	
  then	
  it	
  may	
  be	
  
possible	
  one	
  day	
  to	
  enable	
  the	
  “holy	
  grail”	
  of	
  useful	
  eSubmission	
  queries,	
  namely:	
  
	
   
•  Does my electronic submission conform to existing FDA eSubmission policies? 

Ini+al	
  Explora+on	
  
To	
  explore	
  the	
  use	
  of	
  SWT	
  for	
  this	
  use	
  case,	
  and	
  to	
  familiarize	
  ourselves	
  with	
  this	
  technology,	
  
we	
  aZempted	
  to	
  represent	
  the	
  FDA	
  Data	
  Standards	
  Catalog	
  informa3on	
  in	
  RDF/OWL.	
  	
  The	
  
Catalog	
  contains	
  a	
  descrip3on	
  of	
  the	
  study	
  data	
  standards	
  that	
  CBER,	
  CDER,	
  and	
  CDRH	
  supports	
  
for	
  study	
  data	
  eSubmissions,	
  along	
  with	
  addi3onal	
  useful	
  informa3on	
  on	
  their	
  use	
  1.	
  
Our	
  first	
  step	
  was	
  to	
  model	
  the	
  informa3on	
  using	
  a	
  Mind	
  Map.	
  This	
  allowed	
  us	
  to	
  express,	
  in	
  a	
  
graphical	
  form,	
  the	
  key	
  concepts	
  and	
  rela3onships	
  that	
  are	
  explicitly	
  and	
  implicitly	
  provided	
  in	
  
the	
  catalog.	
  We	
  found	
  this	
  facilitated	
  the	
  crea3on	
  of	
  OWL	
  classes	
  and	
  proper3es.	
  The	
  following	
  
two	
  figures	
  illustrate	
  the	
  possible	
  use	
  of	
  mind	
  maps	
  for	
  this	
  ac3vity.	
  	
  
To	
  create	
  the	
  ontology,	
  we	
  used	
  Protégé,	
  an	
  open	
  source	
  ontology	
  editor	
  freely	
  distributed	
  by	
  
Stanford	
  University	
  (see	
  Reference	
  #5).	
  Once	
  the	
  ontology	
  was	
  complete,	
  we	
  added	
  individuals	
  
(e.g.	
  data	
  standards,	
  implementa3on	
  guides)	
  and	
  made	
  known	
  asser3ons	
  about	
  the	
  individuals.	
  	
  
	
  This	
  preliminary	
  work	
  demonstrated	
  the	
  ability	
  to	
  represent	
  FDA	
  data	
  standards	
  catalog	
  
informa3on	
  using	
  SWT.	
  The	
  u3lity	
  of	
  this	
  representa3on	
  remains	
  to	
  be	
  demonstrated.	
  	
  
	
  

Further	
  Explora+on	
  
We	
  would	
  like	
  to	
  con3nue	
  to	
  explore	
  SWT	
  for	
  our	
  use	
  case	
  in	
  a	
  collabora3ve	
  environment	
  with	
  
other	
  stakeholders.	
  To	
  facilitate	
  this	
  collabora3on,	
  we	
  are	
  forming	
  a	
  team	
  under	
  the	
  PhUSE	
  
Computa3onal	
  Science	
  Symposium	
  Emerging	
  Technologies:	
  	
  Seman3c	
  Technologies	
  working	
  
group.	
  The	
  intent	
  is	
  to	
  help	
  maximize	
  the	
  u3lity	
  of	
  SWT	
  representa3on	
  of	
  eSubmissions	
  policy	
  
informa3on	
  for	
  all	
  interested.	
  	
  
	
  
Since	
  the	
  volume	
  of	
  eSubmissions	
  regulatory	
  policy	
  informa3on	
  is	
  large.	
  One	
  of	
  the	
  goals	
  of	
  this	
  
collabora3on	
  is	
  to	
  priori3ze	
  the	
  available	
  informa3on	
  as	
  we	
  move	
  forward.	
  The	
  team	
  will	
  then	
  
work	
  to	
  model	
  the	
  informa3on	
  in	
  a	
  collabora3ve	
  and	
  itera3ve	
  fashion.	
  The	
  team	
  will	
  also	
  
explore	
  solu3ons	
  to	
  demonstrate	
  the	
  value	
  of	
  represen3ng	
  this	
  informa3on	
  using	
  formal	
  
seman3c	
  standards.	
  	
  
	
  

GeOng	
  Involved	
  
We	
  are	
  ac3vely	
  seeking	
  interested	
  individuals	
  to	
  join	
  this	
  team.	
  Please	
  contact	
  
cdercsc@fda.hhs.gov.	
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Figure	
  1:	
  Mind	
  Map	
  of	
  FDA	
  Data	
  Standards	
  Catalog	
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