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ROI	  Priority	  Areas	  

Pharmacoengineering	  

Coastal	  and	  Marine	  Science	  Energy	  

Data	  Science	  Advanced	  Manufacturing	  

Defense,	  Military,	  and	  Security	  
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UNC	  Strategic	  Direc.ons	  

Research	  Opportuni4es	  Ini4a4ve	  (ROI)	  
•  SB744	  –	  Support	  for	  OTOF/Game	  Changing	  Research	  
•  Compe..ve	  process	  open	  to	  all	  UNC	  
•  74	  pre-‐proposals	  reques.ng	  $105	  million	  in	  funds	  
•  $3M	  suppor.ng	  six	  teams	  spanning	  five	  campuses	  
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Statewide/Na.onal	  Visibility	  
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NC	  Carbon	  Materials	  Ini0a0ve	  (NCSU,	  NCCU,	  UNC-‐CH)	  

NC	  Data	  Science	  and	  Analy0cs	  Ini0a0ve	  (UNC-‐C,	  NCSU,	  UNC-‐CH)	  

An	  Engineering	  Approach	  to	  Cancer	  and	  Heart	  Disease	  (UNC-‐CH,	  NCSU)	  

Salinity	  Gradient	  Energy	  (NCSU,	  UNC	  CSI,	  UNC-‐CH)	  

Detec0ng	  Pathogens	  in	  Marine	  Waters	  &	  Seafood	  (UNC-‐CH	  IMS,	  UNCC)	  

Using	  Algae	  for	  Large-‐Scale	  Vaccine	  Produc0on	  (NCCU,	  UNC-‐CH,	  NCSU)	  
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The	  Future	  of	  Electronics	  

Silicon	  is	  out,	  carbon	  is	  in!	  
NC	  Carbon	  Materials	  Ini.a.ve:	  Materials	  Design,	  

Processing,	  and	  Manufacturing	  

Ins.tu.ons	   Priority	  Areas	  

Energy	  

Defense,	  Military,	  and	  Security	  

Advanced	  Manufacturing	  
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Harald	  Ade,	  PhD	  

The	  Future	  of	  Electronics	  

Major	  Impacts	  

•  Silicon-‐based	  materials	  have	  reached	  their	  theore.cal	  limits;	  we	  need	  a	  
new	  material	  to	  address	  growing	  technology	  needs	  

•  Ade	  and	  his	  team	  will	  develop	  new	  carbon	  materials	  and	  build	  specialized	  
instrumenta.on	  to	  characterize	  the	  materials	  

•  Unique	  collabora.ve	  effort	  will	  bring	  together	  expert	  researchers	  and	  
highly	  specialized	  instrumenta.on	  to	  bring	  NC	  to	  the	  forefront	  of	  this	  field	  

Beckman	  Ins4tute	  
Organic	  Solar	  Cells	  OLED	  Displays	   Organic	  thin-‐film	  transistors	  Sony	   E-‐paper	  

Polymer	  Vision	  
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The	  Future	  of	  Big	  Data	  
Cloud-‐based	  infrastructure	  comes	  to	  NC	  
North	  Carolina	  Data	  Science	  and	  Business	  Analy.cs	  Ini.a.ve:	  

Using	  Analy.cs	  for	  Risk	  Mi.ga.on	  	  	  

Ins.tu.ons	   Priority	  Area	  

Data	  Science	  
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Mirsad	  Hadzikadic,	  PhD	  

The	  Future	  of	  Big	  Data	  

•  Develop	  strategic	  hubs	  of	  excellence	  to	  posi.on	  NC	  as	  the	  na.onal	  leader	  in	  fundamental	  
and	  applied	  data	  science	  

•  Set	  up	  state-‐wide	  cloud-‐based	  infrastructure	  by	  expanding	  NC	  State’s	  Virtual	  Compu.ng	  
Laboratory	  (VCL)	  

•  Expand	  access	  to	  the	  Data	  Observatory	  (RENCI	  and	  Odum	  Ins.tute	  at	  UNC-‐CH)	  to	  allow	  
state-‐wide	  access	  to	  large	  data	  sets	  

•  UNCC’s	  SOPHI	  data	  analy.cs	  hub	  will	  be	  used	  for	  storage,	  delivery,	  &	  retrieval	  of	  data	  
•  Partner	  with	  industry	  to	  focus	  on	  risk	  mi.ga.on	  	  

Major	  Impacts	  
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The	  Future	  of	  Therapeu.cs	  
An	  engineering	  approach	  for	  trea.ng	  	  

cancer	  and	  heart	  disease	  
Pharmacoengineering:	  Integra.ng	  Engineering	  with	  Pharmaceu.cal	  

Sciences	  to	  Improve	  Delivery	  of	  Therapeu.cs	  

Ins.tu.ons	   Priority	  Area	  

Pharmacoengineering	  
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Michael	  Jay,	  PhD	  	   Frances	  Ligler,	  D.Phil.,	  D.Sc.	  

The	  Future	  of	  Therapeu.cs	  

•  Understand	  immune	  response	  to	  engineered	  nanomaterials	  	  
•  Engineer	  biomolecular	  “homing”	  molecules	  to	  deliver	  drugs	  to	  precise	  disease	  

loca.ons	  (e.g.,	  deliver	  chemotherapeu.cs	  to	  cancer	  cells)	  
•  Adult-‐derived	  stem	  cell	  therapies	  for	  trea.ng	  glioblastoma	  (brain	  cancer):	  specially	  

designed	  stem	  cells	  migrate	  to	  cancer	  cells	  and	  release	  chemotherapeu.c	  drugs	  
•  Adult-‐derived	  stem	  cells	  that	  localize	  to	  heart	  .ssue,	  break	  down	  scar	  .ssue	  from	  

heart	  ajack,	  and	  regenerate	  healthy	  heart	  .ssue	  
•  Host	  interna.onal	  conference	  and	  set	  up	  NC	  as	  home	  base	  for	  Pharmacoengineering	  

Major	  Impacts	  
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The	  Future	  of	  Clean	  Energy	  
Harves.ng	  energy	  from	  mixing	  

fresh	  and	  salt	  water	  	  
Salinity	  Gradient	  Energy:	  An	  Inexhaus.ble	  Clean	  Energy	  Resource	  for	  

North	  Carolina	  

Ins.tu.ons	   Priority	  Areas	  

Coastal	  and	  Marine	  
Science	  

Energy	  
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Douglas	  Call,	  PhD	  

The	  Future	  of	  Clean	  Energy	  

•  Use	  reverse	  electrodialysis	  to	  generate	  clean	  electricity	  using	  chemical	  differences	  
between	  salt	  water	  and	  fresh	  water	  

•  Technology	  allows	  for	  energy	  storage	  during	  off-‐peak	  hours	  
•  Same	  technology	  can	  be	  used	  for	  wastewater	  treatment;	  technology	  is	  modular	  and	  can	  

grow	  with	  a	  city’s	  popula.on	  
•  Technology	  is	  poised	  to	  be	  a	  major	  player	  in	  clean	  energy	  worldwide	  (already	  being	  

inves.gated	  in	  the	  Netherlands)	  
•  Economic	  and	  environmental	  assessments	  as	  technology	  is	  being	  developed	  

Major	  Impacts	  
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The	  Future	  of	  Food	  &	  Water	  Safety	  

Rapid	  detec.on	  of	  pathogens	  in	  	  
marine	  water	  and	  seafood	  

Ins.tu.ons	   Priority	  Area	  

Coastal	  and	  Marine	  
Science	  
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The	  Future	  of	  Food	  &	  Water	  Safety	  

Rachel	  Noble,	  PhD	  

Major	  Impacts	  
•  Ea.ng	  contaminated	  seafood	  or	  swimming	  in	  contaminated	  sea	  water	  poses	  major	  

health	  risks	  	  
•  Noble	  and	  her	  team	  will	  analyze	  large	  amounts	  of	  genomic	  data	  to	  rapidly	  find	  a	  

unique	  molecular	  fingerprint	  for	  each	  harmful	  pathogen.	  	  
•  Inves.gators	  will	  develop	  diagnos.c	  kits	  to	  test	  seafood	  and	  sea	  water	  for	  disease-‐

causing	  pathogens	  
•  This	  work	  has	  clear	  commercial	  poten.al	  and	  could	  increase	  the	  speed	  of	  food	  and	  

water	  tes.ng	  by	  more	  than	  tenfold,	  allowing	  for	  earlier	  detec.on	  and	  alert	  systems	  
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The	  Future	  of	  Vaccines	  

Using	  algae	  for	  large-‐scale	  vaccine	  produc.on	  

Ins.tu.ons	   Priority	  Areas	  

Pharmacoengineering	  

Advanced	  Manufacturing	  
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TinChung	  Leung,	  PhD	  

The	  Future	  of	  Vaccines	  

•  Ebola	  drug	  is	  currently	  generated	  in	  tobacco	  plants	  through	  a	  .me-‐consuming	  and	  
laborious	  process	  

•  Leung	  and	  his	  team	  propose	  to	  generate	  the	  drug	  using	  bioengineered	  microalgae,	  
allowing	  it	  to	  be	  manufactured	  much	  more	  quickly	  

•  Technology	  could	  be	  used	  for	  treatments	  and	  vaccines	  for	  other	  viruses	  like	  West	  
Nile	  and	  rabies	  

Major	  Impacts	  
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UNC	  Research	  Opportuni.es	  Ini.a.ve	  
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