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CONTACT	
  INFORMATION	
  
Email	
   	
   joseph.potkay@case.edu	
  	
  
Address	
   	
   Research	
  Service	
  (151),	
  2215	
  Fuller	
  Rd,	
  Ann	
  Arbor,	
  MI	
  48105	
  	
  
Phone	
   	
   216.904.5641	
  
Website	
   	
   http://csegroups.case.edu/potkay	
  
	
  

RESEARCH	
  INTERESTS	
  
Medical	
  microsystems;	
  MEMS;	
  Microfluidics;	
  Microfabricated	
  artificial	
  organs;	
  Biocompatible	
  sensor	
  
and	
   actuator	
   systems;	
   Energy	
   harvesting;	
   Implantable	
   power	
   generators;	
   Implantable	
   pressure	
  
sensors.	
  
	
  

EDUCATION	
  
Ph.D.	
  in	
  Electrical	
  Engineering	
   Dec	
  2006	
  	
  
	
   University	
  of	
  Michigan	
   Ann	
  Arbor,	
  MI	
  
	
   Dissertation:	
   A	
   Low-­‐Power	
   Pressure-­‐	
   and	
   Temperature-­‐Programmed	
   Separation	
   System	
   for	
   a	
  

Micro	
  Gas	
  Chromatograph	
  
	
   Thesis	
  Advisor:	
  Kensall	
  D.	
  Wise,	
  Ph.D.	
  
	
  
M.S.	
  in	
  Electrical	
  Engineering	
   May	
  2002	
  	
  
	
   University	
  of	
  Michigan	
   Ann	
  Arbor,	
  MI	
  
	
   Major/Minor:	
  Circuits	
  and	
  Microsystems	
  /	
  Solid	
  State	
  Devices	
   GPA	
  8.4/9.0	
  (A	
  =	
  8.0)	
  
	
  

B.S.E.	
  in	
  Computer	
  Engineering	
   June	
  2000	
  	
  
	
   University	
  of	
  Cincinnati	
   Cincinnati,	
  OH	
  
	
   Valedictorian	
   GPA	
  4.0/4.0	
  

	
  

POSITIONS	
  AND	
  EMPLOYMENT	
  
2013	
  -­‐	
   Adjunct	
  Research	
  Investigator,	
  Department	
  of	
  Surgery,	
  University	
  of	
  Michigan	
  
2012	
  -­‐	
   Research	
  Biomedical	
  Engineer,	
  VA	
  Ann	
  Arbor	
  Healthcare	
  System	
  
2011	
  -­‐	
  	
   Research	
   Assistant	
   Professor,	
   Department	
   of	
   Electrical	
   Engineering	
   and	
   Computer	
  

Science,	
  Case	
  Western	
  Reserve	
  University	
  
2010	
  -­‐	
  	
   Investigator,	
   Advanced	
   Platform	
   Technology	
   Center	
   –	
   A	
   VA	
   Research	
   Center	
   of	
  

Excellence	
  
2006	
  -­‐	
  2012	
   Research	
  Biomedical	
  Engineer,	
  Louis	
  Stokes	
  Cleveland	
  VA	
  Medical	
  Center	
  
2006	
  -­‐	
  2010	
   Associate	
   Investigator,	
   Advanced	
   Platform	
   Technology	
   Center	
   –	
   A	
   VA	
   Research	
  

Center	
  of	
  Excellence	
  
2000	
  -­‐	
  2006	
   Research	
   Assistant,	
   Department	
   of	
   Electrical	
   Engineering	
   and	
   Computer	
   Science,	
  

University	
  of	
  Michigan	
  
2002	
  -­‐	
  2006	
   Teaching	
   Assistant,	
   EECS	
   425:	
   Integrated	
   Microsystems	
   Laboratory,	
   University	
   of	
  

Michigan	
  
2003	
  -­‐	
  2004	
   President	
   and	
   Vice	
   President,	
   Student	
   Leadership	
   Committee,	
   Center	
   for	
  Wireless	
  

Integrated	
  Microsystems,	
  University	
  of	
  Michigan	
  
2002	
  -­‐	
  2003	
   Mentor,	
   Detroit	
   Area	
   Pre-­‐College	
   Engineering	
   Program,	
   Center	
   for	
   Wireless	
  

Integrated	
  Microsystems,	
  University	
  of	
  Michigan	
  
2002	
   Educational	
   chair,	
   Student	
   Leadership	
   Committee,	
   Center	
   for	
   Wireless	
   Integrated	
  

Microsystems,	
  University	
  of	
  Michigan	
  
1998	
  -­‐	
  1999	
   Computer	
  Engineering	
  Co-­‐op,	
  Compaq	
  Computer	
  Corporation,	
  Shrewsbury,	
  MA	
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1997	
  -­‐	
  1998	
   Electrical	
  and	
  Computer	
  Engineering	
  Co-­‐op,	
  Keithley	
  Instruments,	
  Solon,	
  OH	
  
	
  

	
  

PROFESSIONAL	
  EXPERIENCE	
  
VA	
  Ann	
  Arbor	
  Healthcare	
  System	
   July	
  2012	
  –	
  	
  
	
   Advanced	
  Platform	
  Technology	
  Center	
  (APT	
  Center)	
   Ann	
  Arbor,	
  MI	
  
	
   Investigator	
  and	
  Research	
  Biomedical	
  Engineer	
  

• Developing	
  an	
  independent	
  research	
  program	
  in	
  Advanced	
  Medical	
  Microsystems.	
  
• Investigating	
   artificial	
   lung	
   and	
   kidney	
   devices	
   harnessing	
   advantages	
   at	
   the	
   micro	
   and	
   nano	
  

scale.	
  
• Collaborating	
  with	
   local	
  physicians	
  and	
  other	
  research	
  professionals	
  and	
  managing	
  engineers	
   in	
  

order	
  to	
  successfully	
  advance	
  the	
  aforementioned	
  projects	
  and	
  make	
  them	
  a	
  clinical	
  reality.	
  
	
  

Case	
  Western	
  Reserve	
  University	
   July	
  2011	
  –	
  	
  
	
   Department	
  of	
  Electrical	
  Engineering	
  and	
  Computer	
  Science	
   Cleveland,	
  OH	
  
	
   Research	
  Assistant	
  Professor	
  

• Building	
  an	
  independent,	
  vibrant	
  research	
  program	
  in	
  biomedical	
  microsystems.	
  
	
  

Louis	
  Stokes	
  Cleveland	
  Veterans	
  Affairs	
  Medical	
  Center	
   Oct	
  2006	
  –	
  Jun	
  2012	
  
	
   Advanced	
  Platform	
  Technology	
  Center	
  (APT	
  Center)	
   Cleveland,	
  OH	
  
	
   Investigator	
  and	
  Research	
  Biomedical	
  Engineer	
  

• Developed	
  an	
  independent	
  research	
  program	
  utilizing	
  microsystems/MEMS	
  and	
  advanced	
  sensor	
  
and	
  actuator	
  systems	
  to	
  benefit	
  veteran	
  health.	
  

• Researched	
   the	
   use	
   of	
  MEMS	
   and	
  micromachining	
   to	
   fabricate	
   a	
  miniature	
   artificial	
   lung	
  with	
  
high	
  efficiency.	
  

• Invented	
   and	
   investigated	
   an	
   implantable	
   power	
   sources	
   that	
   are	
   capable	
   of	
   safely	
   harvesting	
  
energy	
  from	
  the	
  body.	
  	
  The	
  device	
  scavenged	
  energy	
  from	
  arterial	
  expansion	
  and	
  contraction.	
  

• Conceived	
  of	
  and	
  researched	
  a	
  smart	
  vascular	
  graft	
  capable	
  of	
  being	
  wirelessly	
  interrogated.	
  
• Collaborated	
  with	
   local	
  physicians	
  and	
  other	
   research	
  professionals	
  and	
  managing	
  engineers	
   in	
  

order	
  to	
  successfully	
  advance	
  the	
  aforementioned	
  projects	
  and	
  make	
  them	
  a	
  clinical	
  reality.	
  
	
  

University	
  of	
  Michigan	
   Sep	
  2000	
  –	
  Dec	
  2006	
  	
  
	
   Research	
  Assistant	
  /	
  Doctoral	
  Research	
   Ann	
  Arbor,	
  MI	
  

• Dissertation	
  Summary:	
  Developed	
  a	
  low-­‐power	
  pressure-­‐programmable	
  separation	
  system	
  for	
  a	
  
micro	
  gas	
  chromatograph	
  (µGC).	
  	
  This	
  research:	
  1)	
  used	
  system-­‐based	
  design	
  to	
  develop	
  a	
  high-­‐
performance	
   µGC	
   column,	
   in	
   an	
   etched-­‐back	
   silicon-­‐on-­‐glass	
   structure;	
   2)	
   developed	
   a	
   low-­‐
power,	
   low-­‐mass,	
   dielectric	
   µGC	
   column	
   with	
   integrated	
   heaters,	
   temperature	
   sensors	
   and	
  
pressure	
   sensors;	
   3)	
   developed	
   a	
   low-­‐power	
   electrostatically	
   latching	
   thermopneumatic	
  
microvalve	
   enabling	
   pressure	
   programming;	
   4)	
   integrated	
   the	
  µGC	
   column	
   and	
   valve	
   into	
   the	
  
environmental	
   monitor	
   under	
   development	
   in	
   the	
   National	
   Science	
   Foundation’s	
   Engineering	
  
Research	
  Center	
  (ERC)	
  in	
  WIMS.	
  

• Microfabrication:	
   Gained	
   a	
   working	
   knowledge	
   of	
   semiconductor	
   and	
   MEMS	
   cleanroom	
  
processing	
  and	
  characterization	
  including	
  lithography,	
  chemical	
  vapor	
  deposition	
  (CVD),	
  physical	
  
vapor	
   deposition	
   (PVD),	
   thermal	
   oxidation,	
   plasma	
   etching,	
   wet	
   etching,	
   surface	
   and	
   thin-­‐film	
  
metrology,	
   electron	
   beam	
   microscopy,	
   electroplating,	
   stress	
   measurement	
   and	
   management,	
  
and	
  wafer	
  bonding.	
  

• System-­‐Based	
  Device	
  Design:	
  The	
  column	
  and	
  valve	
  were	
  designed	
  according	
  to	
  the	
  constraints	
  
and	
   performance	
   of	
   the	
   entire	
  µGC	
   system	
   including	
   the	
   flow	
   and	
   pressure	
   constraints	
   of	
   the	
  
micropump,	
   dead	
   volume,	
   the	
   flow	
   requirements	
   of	
   the	
   preconcentrator	
   and	
   sensor	
   array,	
  
device	
  interfacing	
  and	
  packaging,	
  and	
  targeted	
  analysis	
  time,	
  sensitivity	
  and	
  power.	
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• Sensors	
  and	
  Actuators:	
  Designed,	
  fabricated,	
  and	
  tested	
  various	
  sensors	
  and	
  actuators	
  including	
  
resistive	
  temperature	
  sensors,	
  capacitive	
  pressure	
  sensors,	
  capacitive	
  position	
  sensors,	
  resistive	
  
heaters	
  and	
  a	
  hybrid	
  thermopneumatic	
  and	
  electrostatic	
  actuator.	
  

• Theory	
  &	
  Modeling:	
  Developed	
  and	
  applied	
  analytical	
  models	
   to	
   the	
  design	
  of	
   the	
  column	
  and	
  
valve	
  and	
  utilized	
  them	
  to	
  gain	
  a	
  fundamental	
  understanding	
  of	
  the	
  device	
  design	
  and	
  tradeoffs.	
  	
  
Verified	
  the	
  theory	
  using	
  Finite	
  Element	
  Analysis	
  (FEA)	
  in	
  ANSYS.	
  

• System	
   Integration	
  and	
  Collaboration:	
  Assisted	
   in	
   the	
  development	
  of	
   a	
  microfabricated	
   fluidic	
  
and	
   electrical	
   substrate	
   for	
   the	
   integration	
   of	
   the	
   various	
   components	
   of	
   the	
   environmental	
  
monitor.	
   	
   Collaborated	
  with	
   researchers	
   in	
  multiple	
   disciplines	
   including	
   Chemistry,	
   Aerospace	
  
Engineering,	
  and	
  Mechanical	
  Engineering	
  in	
  order	
  to	
  facilitate	
  device	
  interfacing	
  and	
  integration	
  
into	
  the	
  system.	
  	
  Required	
  team	
  cooperation,	
  clear	
  communication	
  of	
  device	
  specifications,	
  and	
  
individual	
  accountability.	
  

• Test	
   Equipment	
   Design	
   and	
   Construction:	
   Specified,	
   procured,	
   calibrated	
   and	
   operated	
  
equipment	
   for	
   testing	
   the	
   flow,	
   pressure,	
   flow,	
   speed	
   and	
   power	
   of	
   MEMS	
   devices.	
   	
   Utilized	
  
LabView	
   to	
   automate	
   testing.	
   	
   Gained	
   experience	
   with	
   pressure,	
   temperature	
   and	
   flow	
  
measurement	
  and	
  calibration.	
  

	
  
University	
  of	
  Michigan	
   Jan	
  2002	
  –	
  Apr	
  2006	
  
	
   EECS	
  425:	
  Integrated	
  Microsystems	
  Laboratory	
   Ann	
  Arbor,	
  MI	
  
	
   Teaching	
  Assistant	
  

• Mentored	
   the	
   design,	
   fabrication,	
   and	
   testing	
   of	
   circuits	
   and	
  microsystems	
  based	
  on	
   EDNMOS	
  
and	
   a	
   silicon-­‐on-­‐glass	
   dissolved	
   wafer	
   process.	
   Communicated	
   device	
   issues	
   and	
   tradeoffs,	
  
validated	
  designs,	
  and	
  supported	
  simulation	
  and	
  testing.	
  

• Assisted	
  in	
  the	
  development	
  of	
  the	
  multi-­‐sensor	
  process	
  and	
  the	
  circuit	
  and	
  device	
  fabrication.	
  
• Occasionally	
  assisted	
  in	
  presenting	
  lectures.	
  

	
  

Center	
  for	
  Wireless	
  Integrated	
  Microsystems	
   Jan	
  2002	
  –	
  Dec	
  2004	
  
	
   Student	
  Leadership	
  Committee	
   Ann	
  Arbor,	
  MI	
  
	
   President	
  and	
  Vice	
  President	
  

• As	
  president,	
  oversaw	
  all	
  student	
  activities	
  within	
  the	
  WIMS	
  center.	
   	
  Served	
  as	
   liaison	
  between	
  
students	
   and	
   faculty,	
   co-­‐leading	
   SLC-­‐faculty	
   meetings	
   and	
   communicating	
   the	
   conclusions	
   to	
  
WIMS	
   students.	
   	
  Motivated	
  WIMS	
   students	
   to	
   actively	
   participate	
   in	
   education,	
   outreach,	
   and	
  
social	
   events,	
   fostering	
   interaction	
   and	
   team	
   growth	
   within	
   the	
   center.	
   	
   As	
   vice	
   president,	
  
supported	
  the	
  president	
  in	
  all	
  duties	
  and	
  responsibilities.	
  

	
   Mentor,	
  Detroit	
  Area	
  Pre-­‐College	
  Engineering	
  Program	
  
• Mentored	
  underrepresented	
  minority	
  students	
  once	
  a	
  week	
  over	
  a	
  six	
  week	
  period.	
  	
  Supported	
  

the	
  students’	
  work	
  on	
  programmable	
  robots	
  and	
  discussed	
  and	
  taught	
  basic	
  science,	
  encouraging	
  
their	
  interest	
  in	
  WIMS	
  and	
  engineering.	
  

	
   Educational	
  Chair	
  
• Managed	
   and	
   coordinated	
   all	
   student	
   education	
   and	
   outreach	
   activities	
   in	
   the	
   WIMS	
   center.	
  	
  

Collaborated	
  with	
   the	
   Ann	
   Arbor	
   Hands-­‐On	
  Museum	
   to	
   develop	
   a	
  WIMS	
   exhibit	
   teaching	
   the	
  
public	
  about	
  MEMS	
  and	
  their	
  applications.	
  

	
  
Compaq	
  Computer	
  CFeatorporation	
   Mar	
  1998	
  –	
  Sep	
  1999	
  
	
   Alpha	
  Chipset	
  Verification	
  Group	
   Shrewsbury,	
  MA	
  
	
   Computer	
  Engineering	
  Co-­‐op	
  

• Worked	
  full-­‐time	
  on	
  the	
  Alpha	
  Development	
  Group’s	
  chipset	
  verification	
  team	
  for	
  two	
  six-­‐month	
  
periods	
  between	
  school	
  quarters.	
   	
  Performed	
  the	
  verification,	
  testing	
  and	
  coverage	
  of	
  the	
  AGP,	
  
PCI,	
   PCIX,	
   and	
  multiprocessor	
   portions	
   of	
   the	
   chipset.	
   	
   Acquired	
   a	
   thorough	
   knowledge	
   of	
   the	
  
Alpha	
   architecture,	
   probability	
   theory,	
   the	
   PCI	
   and	
   AGP	
   protocols	
   and	
   multiprocessor	
   theory.	
  	
  
Communicated	
   verification	
   issues	
   to	
   chipset	
   designers	
   and	
   worked	
   with	
   them	
   to	
   resolve	
  
problems.	
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• Designed	
   and	
   implemented	
  MBTA,	
   a	
   software	
   tool	
   used	
   to	
   run	
   and	
  monitor	
  multiple	
   tests	
   on	
  
multiple	
   servers.	
   	
   Project	
   duties	
   included	
  GUI	
   design,	
   CGI	
   scripting	
   and	
   software	
   programming	
  
and	
  testing.	
  	
  Verified	
  tool	
  through	
  rigorous	
  component/function	
  testing	
  and	
  “in-­‐field”	
  use.	
  

• Nominated	
  for	
  a	
  “Most	
  Outstanding	
  Intern”	
  award	
  for	
  exceptional	
  individual	
  achievement.	
  
	
  

Keithley	
  Instruments	
   Jan	
  1997	
  –	
  Dec	
  1998	
  
	
   4200-­‐SCS	
  Product	
  Development	
  Team	
   Solon,	
  OH	
  
	
   Electrical	
  and	
  Computer	
  Engineering	
  Co-­‐op	
  

• Worked	
   full-­‐time	
   during	
   alternating	
   quarters	
   of	
   school	
   and	
   work	
   on	
   the	
   4200-­‐SCS	
   product	
  
development	
  team.	
  	
  The	
  4200-­‐SCS	
  is	
  a	
  wafer-­‐level	
  semiconductor	
  characterization	
  system.	
  	
  	
  

• Designed	
  the	
  main	
  control	
  unit	
  for	
  a	
  prototype	
  arbitrary	
  waveform	
  generator	
  for	
  the	
  4200-­‐SCS.	
  	
  
This	
   involved	
  data	
  transfer,	
  memory	
  interfacing,	
  DAC	
  control	
  and	
  timing	
  analysis	
  of	
  a	
  PCI-­‐based	
  
FPGA	
  design.	
  	
  Delivered	
  a	
  functional	
  prototype	
  of	
  the	
  device.	
  

• Built	
  and	
  tested	
  prototype	
  circuits,	
  including	
  a	
  step-­‐down	
  power	
  supply	
  and	
  fan	
  controller.	
  
• Performed	
  the	
  thermal	
  analysis	
  and	
  contributed	
  to	
  a	
  thermally-­‐efficient	
  design	
  for	
  the	
  4200-­‐SCS.	
  
• Developed	
   a	
   low-­‐current	
   test	
   suite	
   in	
   order	
   to	
   compare	
   the	
   performance	
   of	
   the	
   4200-­‐SCS	
   to	
  

several	
  competitors.	
  	
  	
  Utilized	
  GPIB	
  instrument	
  control,	
  GUI	
  design	
  and	
  computer	
  programming.	
  
	
  

PEER-­‐REVIEWED	
  JOURNAL	
  PUBLICATIONS	
  
• K.	
  Kovach,	
  J.	
  R.	
  Capadona,	
  A.	
  Sen	
  Gupta,	
  and	
  J.	
  A.	
  Potkay,	
  “The	
  Effects	
  of	
  PEG-­‐Based	
  Surface	
  Modification	
  

of	
   PDMS	
  Microchannels	
   on	
   Long-­‐Term	
   Hemocompatibility,”	
   Journal	
   of	
   Biomedical	
   Materials	
   Research:	
  
Part	
  A,	
  accepted	
  pending	
  revision.	
  

• J.	
   A.	
   Potkay,	
   “A	
   simple,	
   closed-­‐form,	
   mathematical	
   model	
   for	
   gas	
   exchange	
   in	
   microchannel	
   artificial	
  
lungs,”	
  Biomedical	
  Microdevices,	
  Vol.	
  15,	
  No.	
  3,	
  2013,	
  pp.	
  397-­‐406.	
  

• J.	
   A.	
   Potkay	
   and	
   K.	
   D.	
  Wise,	
   “A	
  Hybrid	
   Thermopneumatic	
   and	
   Electrostatic	
  Microvalve	
  with	
   Integrated	
  
Position	
  Sensing,”	
  Micromachines,	
  Vol.	
  3,	
  No.	
  2,	
  2012,	
  pp.	
  379-­‐395.	
  

• J.	
  A.	
  Potkay,	
  M.	
  Magnetta,	
  A.	
  Vinson,	
  and	
  B.	
  Cmolik,	
  “Bio-­‐inspired,	
  efficient,	
  artificial	
  lung	
  employing	
  air	
  as	
  
the	
  ventilating	
  gas,”	
  Lab	
  on	
  a	
  Chip,	
  Vol.	
  11,	
  No.	
  17,	
  2011,	
  pp.	
  2901	
  -­‐	
  2909.	
  (Citations:	
  9)	
  

• J.	
  A.	
  Potkay,	
  “Long	
  term,	
  implantable	
  blood	
  pressure	
  monitoring	
  systems,”	
  Biomedical	
  Microdevices,	
  Vol.	
  
10,	
  No.	
  3,	
  June	
  2008,	
  pp.	
  379-­‐392.	
  (Citations:	
  34)	
  

• J.	
   A.	
   Potkay,	
   G.	
   R.	
   Lambertus,	
   R.	
   D.	
   Sacks,	
   and	
   K.	
   D.	
  Wise,	
   “A	
   Low	
   Power	
   Pressure-­‐	
   and	
   Temperature-­‐
Programmable	
  Micro	
  Gas	
   Chromatography	
   Column,”	
   IEEE	
   Journal	
   of	
  Micro	
   Electro	
  Mechanical	
   Systems	
  
(JMEMS),	
  Vol.	
  16,	
  No.	
  5,	
  Oct.	
  2007,	
  pp.	
  1071-­‐1079.	
  (Citations:	
  38)	
  

• M.	
   Agah,	
   J.	
   A.	
   Potkay,	
   G.	
   R.	
   Lambertus,	
   R.	
   D.	
   Sacks,	
   and	
   K.	
   D.	
  Wise,	
   “High-­‐Performance	
   Temperature-­‐
Programmed	
  Microfabricated	
  Gas	
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