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Professor Jason Heikenfeld, College of Engineering & Applied Sciences 
On Skin Technology 

 

Education 

 
Ph.D, Electrical Engineering, University of Cincinnati,,2001 
B.S.E.E. with Minors in Photonics and in Physics, Electrical Engineering, University of Cincinnati, 1998 

 

 
 

Research and Practice Interests 

 
Wearable and flexible electronics, rapid prototyping, electronic materials, electrowetting, biosensors, 
microfluidics, and optics. 

 

 
 

Professional Summary 

 
Prof. Heikenfeld is director of the Novel Device Lab www.ece.uc.edu/devices, in EECS with joint 
appointments in Materials Science and Biomedical Engineering. 

 
NDL's mission is to create disruptive technological innovations through highly multidisciplinary research 
in electrofluidics and biosensors, spanning fundamental science to more applied work through industrial 
partnerships. Our research foci are not participatory, but rather to play a globally leading role in any 
endeavor we pursue. Furthermore, NDL has the practical knowledge, facilities, and a strong track-record 
for rapidly transforming novel concepts into commercially viable prototypes. NDL is also a founding 
member of the NSF Center for Advanced Design and Manufacturing of Integrated Microfluidics 
(CADMIM), lead founder for the Ohio Center for Microfluidic Innovation (OCMI). 

 
Learn more about Prof. Heikenfeld in a 2015 UC Faces Video. 

 
Publications 

 

2017 
 

Hauke, A., Kumar, L.S., Kim, M.Y., Pegan, J., Khine, M., Li, H.,Plaxco, K.W., Heikenfeld, J. (2017). 
Superwetting and aptamer functionalized shrink-induced high surface area electrochemical sensors. 
Biosensors and Bioelectronics, 94(March), 438-442. doi: 10.1016/j.bios.2017.03.024 [pdf] 

http://www.ece.uc.edu/devices
http://www.inrf.uci.edu/cadmim/
http://ceas.uc.edu/ocmi.html
https://www.youtube.com/watch?v=140fXaNSMVI
http://www.ece.uc.edu/devices/publications/Publications/Hauke2017.pdf
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Eaker,C, Joshipura, I, Maxwell, L, Heikenfeld, J, Dickey, M. Electrowetting without external voltage 
using paint-on electrodes. Lab on a Chip, 2017, 17, 1069. doi: 10.1039/c6lc01500j. [pdf] 

 
Diebold, A, Watson, A, Holcomb, S, Tabor, C, Mast, D, Dickey, M., & Heikenfeld, J. Electrowetting­ 
actuated liquid metal for RF applications. Journal of Micromechanics and Microengineering, 27. doi: 
10.1088/1361-6439/aa556a. [pdf] 

 
Ventura, S. A., Heikenfeld, J., Brooks, T., Esfandiari, L., Boyce, S., Park, Y., & Kasting, G. B. Cortisol 
extraction through human skin by reverse iontophoresis. Bioelectrochemistry, 114, 54-60. doi: 
10.1016/j.bioelechem.2016.12.004. [pdf] 

 
2016 

 

Holcomb, S., Brothers, M., Diebold, A., Thatcher, W., Mast, D., Tabor, C., & Heikenfeld, J. Oxide-Free 
Actuations of Gallium Liquid Metal Alloys Enabled by Novel Acidfied Siloxane Oils. Langmuir, 32, 12656­ 
12663. doi: 10.1021/acs.langmuir.6b03501. [pdf] 

 
Peng, R., Sonner, Z., Hauke, A., Wilder, E., Kasting, G., Gaillard, T., Swaille, D., Sherman, F., Mao, X., 
Hagen, J., Murdock, R., Heikenfeld, J.; A new oil/membrane approach for integrated sweat sampling 
and sensing: sample volumes reduced from μL's to nL's and reduction of analyte contamination from 
skin. Lab Chip. 2016. 16. 4415-4423. doi:10.1039/C6LC01013J. [pdf] 

 
Schultz P, Heikenfeld J; Enhanced optical discrimination system based on switchable retroreflective 
films. Opt. Eng. 0001;55(4):045101. doi:10.1117/1.OE.55.4.045101. [pdf] 

 
Kumar, L. S., Wang, X., Hagen, J., Naik, R., Papautsky, I., & Heikenfeld, J. "Label free nano-aptasensor 
for interleukin-6 in protein-dilute bio fluids such as sweat." Analytical Methods. (2016) 

 
Heikenfeld, J., "Non-invasive Analyte Access and Sensing through Eccrine Sweat: Challenges and 
Outlook circa 2016". Electroanalysis. doi: 10.1002/elan.201600018 (2016). [pdf] 

 
Heikenfeld, J., "Bioanalytical devices: Technological leap for sweat sensing," Nature 529, 475-476, 
doi:10.1038/529475a (2016). [pdf] 

 
2015 

 

Cumby, B. L., Mast, D. B., Tabor, C. E., Dickey, M. D., & Heikenfeld, J. (2015). Robust pressure-actuated 
liquid metal devices showing reconfigurable electromagnetic effects at GHz frequencies. Microwave 
Theory and Techniques, IEEE Transactions on, 63(10), 3122-3130. [pdf] 

 
S. Mukherjee, W. L. Hsieh, N. Smith, M. Goulding, and J. Heikenfeld, "Electrokinetic pixels with 
biprimary inks for color displays and color-temperature-tunable smart windows," Appl. Opt. 54, 5603­ 
5609 (2015) [pdf] 
Z. Sonner, E. Wilder, J. Heikenfeld, G. Kasting, F. Beyette, D. Swaile, F. Sherman, J. Joyce, J. Hagen and 
N. Kelley-Loughnane, "The microfluidics of the eccrine sweat gland, including biomarker partitioning, 
transport, and biosensing implications", Biomicrofluidics, 2015, 9, 031301. DOI: 10.1063/1.4921039 
[pdf] 

http://www.ece.uc.edu/devices/publications/Publications/Heikenfeld2017Electrowetting.pdf
http://www.ece.uc.edu/devices/publications/Publications/Diebold2017.pdf
http://www.ece.uc.edu/devices/publications/Publications/Ventura2017.pdf
http://www.ece.uc.edu/devices/publications/Publications/Holcomb2016.pdf
http://www.ece.uc.edu/devices/publications/Publications/2016%20Peng%20-%20New%20oil%20membrane%20approach.pdf
http://www.ece.uc.edu/devices/publications/Publications/Schultz%202016%20-%20Switchable%20retroreflector.pdf
http://www.ece.uc.edu/devices/publications/Publications/Heikenfeld-2016-Electroanalysis
http://www.ece.uc.edu/devices/publications/Publications/Heikenfeld%202016%20-%20Nature%20Editorial.pdf
http://www.ece.uc.edu/devices/publications/Publications/Cumby%202015
http://www.ece.uc.edu/devices/publications/Publications/Mukherjee%202015%20-%20Electrokinetic%20Pixels
http://www.ece.uc.edu/devices/publications/Publications/Sonner%202015%20-%20The%20microfluidics%20fo%20the%20eccrine%20sweat%20gland
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W.-L. Hsieh, K.-C. Chen and J. Heikenfeld, "Sophisticated oil film geometries through incomplete 
electrical dewetting by feedback control and Fourier construction", Lab on a Chip, 2015. DOI: 
10.1039/C5LC00274E [pdf] 

 
2014 

 

Russell, A. C., Hsieh, W. L., Chen, K. C., & Heikenfeld, J. "Experimental and Numerical Insights into 
Isotropic Spreading and Deterministic Dewetting of Dielectrowetted Films." Langmuir 31.1 (2014): 637­ 
642. [pdf] 

 
Rose, D.P.; Ratterman, M.; Griffin, D.K.; Hou, L.; Kelley-Loughnane, N.; Naik, R.R.; Hagen, J.A.; 
Papautsky, I.; Heikenfeld, J., "Adhesive RFID Sensor Patch for Monitoring of Sweat Electrolytes," 
Biomedical Engineering, IEEE Transactions on, vol.PP, no.99, pp.1,1 doi: 10.1109/TBME.2014.2369991. 
[pdf] 

 
J. Heikenfeld, "Let Them See You Sweat", IEEE Spectrum, November Issue, 2014. [pdf] 

 
Mukherjee S., Smith N., Goulding M., Topping C., Norman S., Liu Q., Kramer L., Kularatne S., Heikenfeld 
J. (2014), A first demonstration and analysis of the biprimary color system for reflective displays, Jnl 
Soc Info Display, 22; pages 106-114, doi: 10.1002/jsid.225. [pdf] 

 
A. Schultz, I Papautsky and J. Heikenfeld "Investigation of Laplace-barriers for Arrayed Electrowetting 
Lab-on-a-chip", Langmuir (2014). [pdf] 

 
A. Russell, E. Kreit and J. Heikenfeld " Scaling Dielectrowetting Optical Shutters to Higher Resolution: 
Microfluidic and Optical Implications" Langmuir (2014). [pdf] 

 
2013 

 
R. Zhao, B. Cumby, A. Russell, and J. Heikenfeld, " Large area and low power dielectrowetting optical 
shutter with local deterministic fluid film breakup", Applied Physics Letters, 103, 223510 (2013). [pdf] 

 
M. Hagedon, J. Heikenfeld, " A hybrid of microreplication and mask-less photolithography for creating 
dual porosity and textured surface membranes", JMM, Vol. 23, pp.117005, 2013. [pdf] 

 
J. Heikenfeld, Flexing and Stretching, P30, Proc. SID Mar./Apr. 2013, Vol.29, No.2. [pdf] 

 
Linlin Hou , Joshua Hagen ,  Xiao Wang ,  Ian Papautsky ,  Rajesh Naik , Nancy Kelley-Loughnane and 
Jason Heikenfeld, "Artificial microfluidic skin for in vitro perspiration simulation and testing", Lab Chip, 
2013, Advance Article, 10.1039/C3LC41231H. [pdf] 

 
A. Schultz, S. Chevalliot, S. Kuiper, J. Heikenfeld, "Detailed Analysis of Defect Reduction in 
Electrowetting Dielectrics Through a Two-Layer Barrier™ !pproach(, Thin Solid Films, !vailable online 
20 March 2013, ISSN 0040-6090, 10.1016/j.tsf.2013.03.008. [pdf] 

http://www.ece.uc.edu/devices/publications/Publications/Hsieh%202015%20-%20Sophisticated%20oil%20film%20geometries
http://www.ece.uc.edu/devices/publications/Publications/Russell%202014%20-%20Experimental%20and%20Numerical%20Insights%20into%20Isotropic%20Spreading%20and
http://www.ece.uc.edu/devices/publications/Publications/AdhesiveRFID_Rose
http://www.ece.uc.edu/devices/publications/Publications/Spectrum_19121_Nov_2014%20-%20ARTICLE
http://www.ece.uc.edu/devices/publications/Publications/A%20first%20demonstration%20and%20analysis%20of%20the%20biprimary%20color%20system%20for%20reflective%20displays.pdf
http://pubs.acs.org/doi/pdf/10.1021/la500314v
http://pubs.acs.org/doi/ipdf/10.1021/la5008582
http://www.ece.uc.edu/devices/publications/Publications/LARGE%20AREA%20AND%20LOW%20POWER%20DIELECTROWETTING.pdf
http://www.ece.uc.edu/devices/publications/Publications/A%20hybrid%20of%20microreplication.pdf
http://www.ece.uc.edu/devices/publications/Publications/SID%20Article%202013%20Strech.pdf
http://www.ece.uc.edu/devices/publications/Publications/140426%20-%20Article%20Artificial%20Microfluidic%20Skin.pdf
http://www.ece.uc.edu/devices/publications/Publications/Detailed%20analysis%20of%20defects.pdf
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2012 

 
Ananda Banerjee, Yuguang Liu, Jason Heikenfeld and Ian Papautsky, "Deterministic splitting of fluid 
volumes in electrowetting microfluidics", Lab Chip, vol. 12, pp. 5138-5141, 2012. [pdf] 

 
J. Heikenfeld, "Display Week 2012 Review: e-Paper", Information Display Vol, 28, Nos. 7 & 8, pp 6-9 
2012. [pdf] 

 
M. Hagedon, S. Yang, A. Russell & J. Heikenfeld, "Bright e-Paper by transport of ink through a white 
electrofluidic imaging film", Nature Communications 3, 1173 (2012). [pdf] 

 
Brad L. Cumby, Gerard J. Hayes, Michael D. Dickey, Ryan S. Justice, Christopher E. Tabor, and Jason C. 
Heikenfeld, "Reconfigurable liquid metal circuits by Laplace pressure shaping", Appl. Phys. Lett. 101, 
174102 (2012). [pdf] 

 
Eric Kreit, Lydia M. MÃ¤thger, Roger T. Hanlon, Patrick B. Dennis, Rajesh R. Naik, Eric Forsythe and 
Jason Heikenfeld, "Biological versus electronic adaptive coloration: how can one inform the other?", J. 
R. Soc. Interface (2012). [pdf] 

 
P. Schultz, B. Cumby, and J. Heikenfeld, "Investigation of five types of switchable retroreflector films for 
enhanced visible and infrared conspicuity applications," Appl. Opt. 51, 3744-3754 (2012). [pdf] 

 
A. Banerjee, E. Kreit, Y. Liu, J. Heikenfeld and I. Papautsky, "Reconfigurable virtual electrowetting 
channels," Lab Chip, vol. 12, pp. 758-764, 2012. [pdf] 

 
J. H. Noh, J. Noh, E. Kreit, J. Heikenfeld and P. D. Rack, Toward Active-matrix Lab-on-a-chip: 
Programmable Electrofluidic Control Enabled by Arrayed Oxide Thin Film Transistors, Lab on a Chip, 
vol.12, pp. 353-360, 2012. [pdf] 

 
2011 

 
S. Chevalliot, S. Kuiper and J. Heikenfeld, Experimental validation of the invariance of electrowetting 
contact angle saturation, J. Adhesion Sci. Technol, 2011. [pdf] 

 
E. Kreit, B.M.Mognetti, J.M. Yeomans and J. Heikenfeld, Partial-post Laplace Barriers for Virtual 
Confinement, Stable Displacement, and >5 cm S-1 Electrowetting Transport, Lab on a Chip, vol.11, 
pp.4221-4227, 2011 [pdf] 

 
S. Chevalliot, J. Heikenfeld, L. Clapp, A. Milarcik and S. Vilner, Analysis of Nonaqueous Electrowetting 
Fluids for Displays, Journal of Display Technology, vol.7, issue 12, 649-656, 2011. [pdf] 

 
A. Schultz, J. Heikenfeld, H.S. Kang, and W. Cheng, 1000:1 Contrast Ratio Transmissive Electrowetting 
Displays, Journal of Display Technology, vol.7, issue 11, 583-585, 2011. [pdf] 

 
J. Heikenfeld, Display Week 2011 Review: E-Papers, Infomation Display, vol.27, no.8, 2011. [pdf] 

http://www.ece.uc.edu/devices/publications/Publications/deterministic%20splitting%20of%20fluid%20volumes.pdf
http://www.ece.uc.edu/devices/publications/Publications/Information%20Display%20Review%2008_2012.pdf
http://www.ece.uc.edu/devices/publications/Publications/Bright%20e-Paper.pdf
http://www.ece.uc.edu/devices/publications/Publications/Reconfigurable%20liquid%20metal.pdf
http://www.ece.uc.edu/devices/publications/Publications/Biological%20versus%20electronic.pdf
http://www.ece.uc.edu/devices/publications/Publications/Investigation%20of%20five%20types%20of%20switchable%20retroreflector---------OSA%20paper%20only.pdf
http://www.ece.uc.edu/devices/publications/Publications/Reconfigurable%20virtual%20electrowetting.pdf
http://www.ece.uc.edu/devices/publications/Publications/Toward%20active-matrix%20lab-on-a-chip.pdf
http://www.ece.uc.edu/devices/publications/Publications/Experimental%20Validation%20of%20the%20Invariance%20of%20Electrowetting_New.pdf
http://www.ece.uc.edu/devices/publications/Publications/Partial-post%20laplace%20barriers%20for%20virtual%20confinement.pdf
http://www.ece.uc.edu/devices/publications/Publications/Analysis%20of%20Nonaqueous%20Electrowetting%20Fluids%20for%20Displays.pdf
http://www.ece.uc.edu/devices/publications/Publications/1000%20to%201%20Contrast%20Ratio%20Transmissive%20Electrowetting%20Displays.pdf
http://www.ece.uc.edu/devices/publications/Publications/Display%20week%202011%20review.pdf
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M. Hagedon, S. Yang, E. Kreit, and J. Heikenfeld, The Present Status of e-Paper and Unique Competitive 
Strengths for Electrofluidic Displays, Int. Disp. Manuf. Conf., 2011. 

 

K. Dean, K. Zhou, S. Smith, B. Brollier, H. Atkuri, J. Rudolph, S. Yang, S. Chevalliot, E. Kreit, J. Heikenfeld, 
Electrofluidic Displays: Multi-Stability and Display Technology Progress, P111, Proc. SID 2011. [pdf] 

 
S. Yang, J. Heikenfeld, E. Kreit, M. Hagedon, K. Dean, K. Zhou, S. Smith, B. Brollier, and J. Rudolph, 
Electrofluidic Displays: Fundamental Platforms and Unique Performance Attributes, Journal for the 
Society of Information Displays, Vol. 19, Issue 9, Sep. 2011. [pdf] 

 
S. Yang, M. Hagedon, and J. Heikenfeld, Light Out-Coupling for Reflective Displays Simple Geometrical 
Model MATLAB Simulation and Experimental Validation, Journal of Display Technology, Vol. 7, Issue 9, 
July, 2011. [pdf] 

 
M. Dhindsa, J. Heikenfeld, W. Weekamp, S. Kuiper, Electrowetting without Electrolysis on Self-Healing 
Dielectrics, Langmuir, Volume: 27, Issue: 9, pp 5665-5670, 2011. [pdf] 

 
J. Heikenfeld, P. Drzaic, J.-S. Yeo, and Tim Koch, Review Paper: A critical review of the present and 
future prospects for electronic paper, Journal of the SID, vol.19, issue 2, 2011. [pdf] 

 

2010 
 

M. Dhindsa, S. Kuiper, and J. Heikenfeld, Reliable and low-voltage electrowetting on thin Parylene 
films, Thin Solid Films, Dec.2010. [pdf] 

 
E. Kreit, M. Dhindsa, S.Yang, M.Hagedon, K. Zhou, I. Papautsky, J. Heikenfeld, Laplace barriers for 
electrowetting thredsholding and virtual fluid confinement, Langmuir, Nov.1, 2010 [pdf] 

 
S. Yang, K. Zhou, E. Kreit, J. Heikenfeld, High reflectivity electrofluidic pixels with zero-power grayscale 
operation, Applied Physics Letters, Vol.97, Issue,14, Oct.2010. [pdf] 

 
Manjeet Dhindsa, Jason Heikenfeld, Seyeoul Kwon, Jungwon Park, Philip D. Rack and Ian Papautsky, 
Virtual electrowetting channels: electronic liquid transport with continuous channel functionality, Lab 
on a Chip, Vol.10, 832-836, 2010. [pdf] 

http://www.ece.uc.edu/devices/publications/Publications/Electrofluidic%20Displays%20Multi-stability.pdf
http://www.ece.uc.edu/devices/publications/Publications/Electrofluidic%20Displays%20Fundamental%20Platforms%20and%20Unique%20Performance%20Attributes.pdf
http://www.ece.uc.edu/devices/publications/Publications/Light%20Out-Coupling%20for%20Reflective%20Displays%20Simple%20Geometrical%20Model%20MATLAB%20Simulation%20and%20Experimental%20Validation.pdf
http://www.ece.uc.edu/devices/publications/Publications/Electrowetting%20without%20Electrolysis.pdf
http://www.ece.uc.edu/devices/publications/Publications/A%20critical%20review%20of%20the%20present%20and%20future%20prospects%20for.pdf
http://www.ece.uc.edu/devices/publications/Publications/Reliable%20and%20low-voltage%20electrowetting%20on%20thin%20Parylene%20films.pdf
http://www.ece.uc.edu/devices/publications/Publications/Laplace%20Barriers%20for%20Electrowetting%20Thresholding%20and%20Virtual%20Fluid%20Confinement.pdf
http://www.ece.uc.edu/devices/publications/Publications/high%20reflectivity%20electrofluidic%20pixels%20with%20zero-power%20grayscale%20operation.pdf
http://www.ece.uc.edu/devices/publications/Publications/Virtual%20electrowetting%20channels-------------LOC%20cover%20page%20with%20paper.pdf
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Andrew Steckl, College of Engineering & Applied Sciences 

On Skin Technologies, Wound Healing 
 

 
Education 

 
 B.S.E. Electrical Engineering, 1964-1968 

 Princeton University M.S. Electrical Engineering, 1968-1970 

 University of Rochester Ph.D. Materials Science/Electrical Engineering, 1970-1973 
 

Professional Experience 

 
 1988-Present University of Cincinnati 1985 

 Summer Stanford University, Visiting Professor 1981-1986 

 RPI, Founding Director, Center for Integrated Electronics 1977 Summer IBM T.J. Watson 
Research Center, Faculty Fellow 1976-87 

 Rensselaer Polytechnic Institute (RPI), Professor of Electrical Engineering 1973-76 

 Rockwell Electronics Research Center, Member of the Technical Staff 1972-7 

 Honeywell Radiation Center, Senior Research Engineer 

 
Awards and Professional Recognition 

 
2013 Senior Faculty Engineering Research Award, University of Cincinnati. 
2013 Distinguished Research Professor, University of Cincinnati. 
2013 Life Fellow of the Institute of Electrical and Electronic Engineering (IEEE). 
2010 Fellow of American Association for the Advancement of Science (AAAS). 
2009 University of Cincinnati Graduate Fellow. 
2007 Distinguished Engineering Research Award, University of Cincinnati. 
2006 Rieveschl Award for Distinguished Scientific Research, University of Cincinnati. 
1999 Scientific Member of the Bohmische Physikalische Gesselschaft. 
1999 College of Engineering Research Award, University of Cincinnati. 
1998 Fellow of the Institute of Electrical and Electronic Engineering (IEEE). 

 
Selected Publications (from over 400 to date) 

 
V. Venkatraman, R. Liedert, K. Kozak and A. J. Steckl, "Integrated NFC power source for zero on-board 
power in fluorescent paper-based lateral flow immunoassays”, Flex/ Print Electron/, 1, pp/ 044001, 2016. 

http://www.nanolab.uc.edu/Publications/PDFfiles/431.pdf
http://www.nanolab.uc.edu/Publications/PDFfiles/431.pdf
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H. Li, D. Han, M. A. Hegener, G. M. Pauletti, and A. J. Steckl, "Flow reproducibility of whole blood and 
other bodily fluids in simplified no reaction lateral flow assay devices”, Biomicrofluidics, 11, pp/ 
024116, 2017. 

 
D. Han, X. Yu, Q. Chai, N. Ayres, and A. J. Steckl, "Stimuli-Responsive Self-Immolative Polymer Nanofiber 
Membranes Formed by Coaxial Electrospinning”, !CS !ppl/ Mater/ Interfaces, 9(13), pp/ 11858– 
11865, 2017. 

 
N. Blumenschein, D. Han, and A. J. Steckl, "Phase Diagram Characterization Using Magnetic Beads as 
Liquid Carriers”, J/ Vis/ Exp/ , 103, doi. 10/3791/52957, 2015. 

 
D. Han, S. Sherman, S. Filocamo, and A. J. Steckl, "Long-term antimicrobial effect of nisin released from 
electrospun triaxial fiber membranes”, !cta Biomater, 53, pp/ 242-249, 2017. 

 
E. F. Gomez, and A. J. Steckl, "Improved Performance of OLEDs on Cellulose/Epoxy Substrate Using 
Adenine as a Hole Injection Layer”, !CS Photonics, 2(3), pp/ 439-445, 2015. 

 
P. Ray, D. Han, and A. J. Steckl, "Urine-powered (galvanic) electric cell and sensor on paper substrate”, 
Flex. Print Electron., 1, pp. 044002, 2016. 

 
V. Venkatraman, and A. J. Steckl, "Integrated OLED as excitation light source in fluorescent lateral flow 
immunoassays”, Biosens/ Bioelectron/, 74, pp/ 150-155, 2015. 

 
D. Zhao, T. Wang, D. Han, C. Rusinek, A. J. Steckl, and W. R. Heineman, "Electrospun Carbon Nanofiber 
Modified Electrodes for Stripping Voltammetry”, !CS !nal/ Chem/, Vol/ 87 (18), pp/9315–9321, 2015. 

 
H. Li, D. Han, G. M. Pauletti and A. J. Steckl, "POINT-OF-CARE BLOOD COAGULATION MONITORING 
USING LATERAL FLOW DEVICE”, Proc/ µT!S, pp/ 1573-1577, 2014. 

 
E. F. Gomez, V. Venkatraman, J. G. Grote, and A. J. Steckl, "DNA Bases Thymine and Adenine in Bio- 
Organic Light Emitting Diodes”, Sci/ Rep/, 4.7105, 2014. 

 
A. Fraiwan, S. P. Adusumilli, D. Han, A. Steckl, D. F. Call, C. R. Westgate and S. Choi, "Microbial Power- 
Generating Capabilities on Micro-/Nano-Structured Anodes in Micro-Sized Microbial Fuel Cells”, Fuel 
Cells, 14, pp. 801-809, 2014. 

 
A. T. Zocco, H. You, J. A. Hagen, and A. J. Steckl, "Pentacene organic thin-film transistors on flexible 
paper and glass substrates”, Nanotechnology, 25, pp/094005, 2014. 

 
S. Purandare, E. F. Gomez, and A. J. Steckl, "High brightness phosphorescent organic light emitting 
diodes on transparent and flexible cellulose films”, Nanotechnology, 25, pp/094012, 2014. 

 
E. F. Gomez, V. Venkatraman, J. G. Grote, and A. J. Steckl, "Exploring the Potential of Nucleic Acid Bases 
in Organic Light Emitting Diodes”, !dv/ Mater/, 2014. 

 
H. Li, D. Han, G. M. Pauletti, and A. J. Steckl, "Blood coagulation screening using a paper-based 
microfluidic lateral flow device”, Lab Chip, 14, pp, 4035-4041, 2014. 

http://www.nanolab.uc.edu/Publications/PDFfiles/429.pdf
http://www.nanolab.uc.edu/Publications/PDFfiles/429.pdf
http://www.nanolab.uc.edu/Publications/PDFfiles/428.pdf
http://www.nanolab.uc.edu/Publications/PDFfiles/428.pdf
http://www.nanolab.uc.edu/Publications/PDFfiles/422.pdf
http://www.nanolab.uc.edu/Publications/PDFfiles/422.pdf
http://www.nanolab.uc.edu/Publications/PDFfiles/421.pdf
http://www.nanolab.uc.edu/Publications/PDFfiles/421.pdf
http://www.nanolab.uc.edu/Publications/PDFfiles/420.pdf
http://www.nanolab.uc.edu/Publications/PDFfiles/420.pdf
http://www.nanolab.uc.edu/Publications/PDFfiles/419.pdf
http://www.nanolab.uc.edu/Publications/PDFfiles/418.pdf
http://www.nanolab.uc.edu/Publications/PDFfiles/418.pdf
http://www.nanolab.uc.edu/Publications/PDFfiles/417.pdf
http://www.nanolab.uc.edu/Publications/PDFfiles/417.pdf
http://www.nanolab.uc.edu/Publications/PDFfiles/416.pdf
http://www.nanolab.uc.edu/Publications/PDFfiles/416.pdf
http://www.nanolab.uc.edu/Publications/PDFfiles/415.pdf
http://www.nanolab.uc.edu/Publications/PDFfiles/415.pdf
http://www.nanolab.uc.edu/Publications/PDFfiles/414.pdf
http://www.nanolab.uc.edu/Publications/PDFfiles/414.pdf
http://www.nanolab.uc.edu/Publications/PDFfiles/413.pdf
http://www.nanolab.uc.edu/Publications/PDFfiles/413.pdf
http://www.nanolab.uc.edu/Publications/PDFfiles/412.pdf
http://www.nanolab.uc.edu/Publications/PDFfiles/412.pdf
http://www.nanolab.uc.edu/Publications/PDFfiles/411.pdf
http://www.nanolab.uc.edu/Publications/PDFfiles/411.pdf
http://www.nanolab.uc.edu/Publications/PDFfiles/410.pdf
http://www.nanolab.uc.edu/Publications/PDFfiles/410.pdf
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M. Zhong, J. Roberts, W. Kong, A. S. Brown, and A. J. Steckl, "p-type GaN grown by phase shift epitaxy”, 
Appl. Phys. Lett., 104, pp.012108, 2014. 

 
!/ J/ Steckl, “Circuits on Cellulose”, IEEE Spectrum, 48, Feb/ 2013/ 

 
N/ Bedford, M/ Pelaez, D/ Dionysiou, and !/ J/ Steckl, “Degradation of Potent Cyanobacteria Toxin 
MycrocystinLR Using Photocatalytic Cellulosic Electrospun Fibers”, RSC J Matls/ Chem/ 22, 12666, June 
2012. 
S/ Punnamaraju, H/ You and !/ J/ Steckl, “Triggered Release across Droplet Interface Lipid Bilayer 
Membrane” Langmuir, 28, 7657, May 2012/ 

 
N/ Bedford, R/ Naik, and !/ J/ Steckl, “Fiber-Based Bulk-Heterojunction Organic Solar Cells Using Coaxial 
Electrospinning”, !dv/ Energy Materials, 2 (9), 1136, Sept. 2012. 

 
D/ Han, S/ Filocamo, R/ Kirby, and !/ J/ Steckl, “Deactivating Chemical !gents Using Enzyme-Coated 
Nanofibers Formed by Electrospinning”, !CS !pplied Materials and Interfaces, 3 (12), 4633, Dec/ 2011/ 

 
H/ You and !/ J/ Steckl, “Electrowetting on Flexible Substrates”, Jour/ !dhesion Sci/ Tech, DOI. 
10.1163/156856111X600244, Nov. 2011. 

 
!/ J/ Steckl, H/ Spaeth, E/ Gomez, H/ You and J/ Grote, “DN! as an Optical Material”, Optics and Photonics 
News, 22, 35-39, July 2011. 

 
N. Bedford, G. D. Winget, S/ Punnamaraju, and !/ J/ Steckl,“Immobilization of Stable Thylakoid Vesicles in 
Conductive Nanofibers by Electrospinning”, !CS Biomacromolecules, 12 (3), 778, Mar/ 2011/ 

 
S/ Punnamaraju and !/ J/ Steckl, “Electric Field Control of Droplet Interface Lipid Bilayer Membranes”, 
Langmuir, 27(2), 618-626, Jan. 2011 (DOI: 10.1021/la1036508). 

 
!/ J/ Steckl, H/ You, and D/ Y/ Kim, “Flexible electrowetting and electrowetting on flexible substrates", 
Proc. SPIE 7956, 795607 (Jan. 2011). 

 
Invited Paper/ (DOI.10/1117/12/871021) D/ Y/ Kim and !/ J/ Steckl, “Electrowetting on Paper for 
Electronic Paper Display”, !CS !pplied Materials and Interfaces, 2, 3318, Nov/ 2010/ (featured on cover 
of Journal). 

 
N/ Bedford and !/ J/ Steckl, “Photocatalytic Self-Cleaning Textile Fibers by Coaxial Electrospinning”, !CS 
Applied Materials and Interfaces, 2 (8), 2448, Aug. 2010. 

 
H/ You and !/ J/ Steckl, “Three-Color Electrowetting Electronic Reader Display Device” !ppl/ Phys/ Lett/ 
97, 023514, July 2010. 

 
D/ Wu, D/ Han, and !/ J/ Steckl, “Immunoassay on Free-standing Electrospun Membranes”, !CS !pplied 
Materials and Interfaces, 2 (1), 252, Jan. 2010. 

 
D/ Han and !/ J/ Steckl, “Superhydrophobic and oleophobic fibers by coaxial electrospinning”, Langmuir 
25, 9454- 9462, Aug. 2009. 

http://www.nanolab.uc.edu/Publications/PDFfiles/409.pdf
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H. You, H. Spaeth, V. Linhard, and A. J. Steckl, “Role of Surfactants in the Interaction of Dye Molecules in 
DN! Polymers”, Langmuir 25, 11698, !ug/ 2009/ 

 
D. Wu and A. J. Steckl, “High Speed Nanofluidic Protein !ccumulator”, Lab-on-a-Chip 9 (13), 1890, June 
2009. 

 
!/ J/ Steckl, H/ Spaeth, K/ Singh, J/ Grote, and R/ Naik, “Chirality of sulforhodamine dye molecules 
incorporated in DN! thin films”, !ppl/ Phys/ Lett/ 93 193903, Nov. 2008. 

 
!/ J/ Steckl, “DN! – ! New Material for Photonics”, Nature Photonics, 1, 3, Jan/ 2007/ 

 
D/ Y/ Kim and !/ J/ Steckl, “Liquid-State Field-Effect Transistors Using Electrowetting”, !ppl/ Phys/ Lett/ 
90, 043507, Jan. 2007. 

 
J. A. Hagen, W. Li, H/ Spaeth, D/ Han and !/ J/ Steckl, “Molecular beam deposition of deoxyribonucleic 
acid (DN!) thin films”, Nano Letters, 7, 133-137, Jan. 2007. 

 
Z/ Yu, J/ !/ Hagen, Y/ Zhou, D/ Klotzkin, J/ G/ Grote and !/ J/ Steckl, “Photoluminescence and Stimulated 
Emission from Deoxyribonucleic !cid Thin Films Doped with Sulforhodamine”, !pplied Optics, 46, 1507, 
March 2007. Paper featured on cover of journal. 

 
J/ !/ Hagen, W/ Li and !/ J/ Steckl, J/ G/ Grote, “Enhanced emission efficiency in organic light emitting 
diodes using deoxyribonucleic acid complex as electron blocking layer”, !pplied Physics Letters/ 88 
171109, Apr. 2006. Paper featured on cover of journal. 
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Je-Hyeong Bahk, College of Engineering & Applied Sciences 

On Skin Technology 

 
Biography 

 

Je-Hyeong Bahk holds a PhD he earned in 2010 in Electrical and Computer Engineering from the 
University of California, Santa Barbara, where his thesis was titled “Electron transport in Er!s.InGa(!l)!s 
metal/semiconductor nanocomposites for thermoelectric power generation/” His Master of Science and 
Bachelor of Science are both in Electrical Engineering from Seoul National University, where he 
graduated with honors. 

 

Upon completion of his PhD, Bahk worked as a postdoctoral research associate at the University of 
California, Santa Cruz from 2010 to 2012 and at Purdue University from 2012-2015. His research in 
thermoelectrics has led him to write three book chapters, more than fifty journal & conference papers, 
and create several online simulation tools related to thermoelectric devices and materials. Bahk is also a 
member of several professional organizations including IEEE, MRS, APS, and in 2013 served as the 
session chair at the Frontiers in Education Conference. 

 

Recent advances in the development of flexible thermoelectric materials and devices for wearable 
human body-heat energy harvesting applications. We identify various emerging applications such as 
specialized medical sensors where wearable thermoelectric generators can have advantages over other 
energy sources. To meet the performance requirements for these applications, we provide detailed 
design guides regarding the material properties, device dimensions, and gap fillers by performing 
realistic device simulations with important parasitic losses taken into account. For this, we review 
recently emerging flexible thermoelectric materials suited for wearable applications, such as polymer- 
based materials and screen-printed paste-type inorganic materials. A few examples among these 
materials are selected for thermoelectric device simulations in order to find optimal design parameters 
for wearable applications. Finally, we discuss the feasibility of scalable and cost-effective manufacturing 
of thermoelectric energy harvesting devices with desired dimension. 

 
Research Interests 

 
Human body-heat energy harvesting, wearable/flexible electronics, medical sensors; Additive 
manufacturing of functional materials, organic semiconductors, nanoscale devices; Nano-scale 
electron/thermal transport physics and materials for thermoelectric energy conversion; Nano- and micro-
scale device fabrication and characterization. Teaching interests include:  Solid-state physics, quantum 
mechanics, electron/thermal transport in semiconductors (graduate level); Heat transfer, 
thermodynamics, classical mechanics and physics (undergraduate level). 
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Online Simulation Tools 
 

J.-H/ Bahk, M/ Youngs, Z/ Schaffter, K/ Yazawa, and !/ Shakouri, “Thin-Film and Multi-Element 
Thermoelectric Devices Simulator,” published on nanoHUB/org (https.//nanohub/org/tools/thermo) Jun. 
2013 

 

J.-H/ Bahk, R/ B/ Prost, K/ Margatan, and !/Shakouri, “Linearized Boltzmann Transport Calculator for 
Thermoelectric Materials,” published on nanoHUB/org (https.//nanohub/org/tools/btesolver) Oct/ 2013 

 

K. Yazawa, K. Margatan, J.-H/ Bahk, and !/Shakouri, “Thermoelectric Power Generator System 
Optimization and Cost !nalysis,” published on nanoHUB/org (https.//nanohub/org/tools/tedev) Oct/ 
2013 

 

J.-H/ Bahk, K/ Margatan, K/ Yazawa, and !/ Shakouri, “!dvanced thermoelectric device simulation for 
waste heat recovery and wearable energy harvesting,” to be published on nanoHUB/org 
(https://nanohub.org/tools/teadv) Aug. 2015 

 

Selected Book Chapters 
 

J.-H/ Bahk, T/ Favaloro, and !/ Shakouri, “Thin film thermoelectric characterization techniques,” Chap/ 3, 
Annual Reviews of Heat Transfer vol.16, Ed. G. Chen (Begell House Inc., New York, 2013). 

 

J.-H/ Bahk and !/ Shakouri, “Electron transport engineering by nanostructures for efficient 
thermoelectrics,” Chap/ 2 in Nanoscale Thermoelectrics, Ed/ X/ Wang and Z. Wang, a book series of 
Lecture Notes on Nanoscale Science and Technology vol. 16 (Springer, Nov. 2013). 

 

C. Kang, H. Wang, J.-H/ Bahk, H/ Kim, and W/ Kim, “Thermoelectric materials and devices,” Chap/ 6 
in Hierarchical Nanostructures for Energy Devices, RSC Nanoscience and Nanotechnology Series No. 
35, Ed. S. H. Ko and C. P. Grigoropoulos (RSC Publishing, 2015). 

 

Selected Recent Journal Articles 
 

J.-H/ Bahk, H/ Fang, K/ Yazawa, and !/ Shakouri, “Flexible thermoelectric materials and device 
optimization for wearable energy harvesting,” submitted to J/ Mater/ Chem/ C (2015) 

 

L. Shi, C. Dames, J. R. Lukes, P. S. Reddy, J. Duda, D. G. Cahill, J. Lee, A. Marconnet, K. E. Goodson, J.-H. 
Bahk, Ali Shakouri, R. S. Prasher, J. Felts, W. P. King, B. Han, and J. C/ Bischof, “Evaluating broader 
impacts of nanoscale thermal transport research,” Nanosc/ and Microsc/ Therm/, 19, 127-165 (2015). 

 

T. Favaloro, J.-H. Bahk, and A. Shakouri, "Characterization of the temperature dependence of the 
thermoreflectance coefficient for conductive thin films," Rev. Sci. Instrum. 86, 024903 (2015). 

 

H. Yang, J.-H/ Bahk, T/ Day, !/ M/ S/ Mohammed, G/ J/ Snyder, !/ Shakouri, and Y/ Wu, “Enhanced 
thermoelectric properties in bulk nanowire heterostructure-based nanocomposites through minority 
carrier blocking,” Nano Lett/ 15, 1349 (2015)/ 

 

V. Sahu, Y. K. Joshi, A. G. Fedorov, J.-H/ Bahk, X/ Wang, and !/ Shakouri, “Experimental characterization 
of hybrid solid-state and fluidic cooling for thermal management of localized hotspots,” IEEE Trans. 
Compon. Packag. Manuf. Technol. 5, 57 (2015). 

 

H. Yang, J.-H. Bahk, T. Day, A. M. S. Mohammed, B. Min, G. J. Snyder, A. Shakouri, and Y. Wu, 
“Composition modulation of !g2Te nanowires for tunable electrical and thermal properties,” Nano Lett/ 
14, 5398 (2014). 

https://nanohub.org/tools/teadv
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J.-H/ Bahk, and !/ Shakouri, “Enhancing the thermoelectric figure of merit through the reduction of 
bipolar thermal conductivity with heterostructure barriers,” !ppl/ Phys/ Lett/105, 052106 (2014)/ 

 

T. Favaloro, A. Ziabari, J.-H. Bahk, P. Burke, H/ Lu, J/ Bowers, !/ Gossard, Z/ Bian and !/ Shakouri, “High 
temperature thermoreflectance imaging and transient Harman characterization of thermoelectric 
energy conversion devices,” J/ !ppl/ Phys/ 116, 034501 (2014)/ 

 

H. Wang, J.-H. Bahk, C. Kang, J. Hwang, K. Kim, J. Kim, P. Burke, J. E. Bowers, A. Shakouri, and W. Kim, 
“Right sizes of nano- and microstructures for high performance and rigid bulk thermoelectrics,” Proc/ 
Natl. Acad. Sci. 111, 10949 (2014). 

 

S. W. Finefrock, G. Zhang, J.-H. Bahk, H. Fang, H/ Yang, !/ Shakouri, and Y/ Wu, “Structure and 
thermoelectric properties of spark plasma sintered ultrathin PbTe nanowires,” Nano Lett/ 14, 3466 
(2014). 

 

Y. Zhang, J.-H. Bahk, J. Lee, C. Birkel, M. Snedaker, D. Liu, H. Zeng, M. Moskovits, A. Shakouri, and G. 
Stucky, “Hot carrier filtering in solution processed hetero-structures: a paradigm for improving 
thermoelectric efficiency,” !dv/ Mater/ 26, 2755 (2014)/ 

 

J.-H/ Bahk, Z/ Bian, and !/ Shakouri “Electron transport modeling and energy filtering for efficient 
thermoelectric Mg2Si1-xSnx solid solutions,” Phys/ Rev/ B 89, 075204 (2014)/ 

 

B. Vermeersch, G. Pernot, H. Lu, J.-H/ Bahk, !/ Gossard, and !/ Shakouri/ “Picosecond Joule heating in 
photoconductive switch electrodes,” Phys/ Rev/ B 88, 214302 (2013)/ 

 

J. Kim, J.-H/ Bahk, J/ Hwang, H/ Kim, H/ Park, and W/ Kim, “Thermoelectricity in semiconductor 
nanowires,” Phys/ Status Solidi RRL 7, 767 (2013)/ 

 

H. Wang, J.-H/ Bahk, C/ Kang, J/ Hwang, K/ Kim, !/ Shakouri, and W/ Kim, “Large enhancement in the 
thermoelectric properties of Pb0/98Na0/02Te by optimizing the synthesis conditions,” J/ Mater/ Chem/ ! 
1, 11269 (2013). 

 

J.-H/ Bahk, Z/ Bian, and !/ Shakouri, “Electron energy filtering by a non-planar barrier to enhance the 
thermoelectric power factor in bulk materials,” Phys. Rev. B 87, 075204 (2013). 

 
 

Invited Presentations 
 

J.-H/ Bahk, “Nanoscale thermoelectric energy conversion. materials and devices,” Seminar, LG Chem 
Research Inst., Daejun, Korea, Dec. 18, 2013. 

 

J.-H/ Bahk, “Hot carrier energy filtering for efficient thermoelectrics,” Nano-Thermoelectric Material 
Team Workshop at Korea Univ., Seoul, Korea, Nanomaterial Technology Development Program, Natl. 
Res. Found. Korea, Jul. 19, 2013. 

 

J.-H/ Bahk, “Engineering electron transport by nanostructures for efficient thermoelectric energy 
conversion,” The 2nd !nnual Thermoelectric Workshop, Korea Electrotechnology Research Institute, 
Kyungju, Korea, Dec. 13, 2012. 

 

J.-H. Bahk, Y. Ezzahri, K. Yazawa, B. Vermeersch, G/ Pernot, and !/ Shakouri, “Nanoscale electrothermal 
energy conversion devices,” THERMINIC 2012, Budapest, Hungary, Sep/ 27, 2012/ 

 

J.-H/ Bahk, “Nanoscale thermoelectric energy conversion. materials and devices,” Seminar, Samsung 
Advanced Institute of Technology Suwon, Korea, Jul. 27, 2012. 
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J.-H/ Bahk, “Nanoscale thermoelectric energy conversion. materials and devices,” Seminar, Mechanical 
Engineering Dept., Yonsei Univ., Seoul, Korea, Jul. 24, 2012. 

 

J.-H/ Bahk, Z/ Bian, and !/ Shakouri, “Nanoscale thermionic and thermoelectric materials and devices,” 
IEEE Nanotechnol. Mater. Devices Conf., Monterey, CA, USA, Oct. 14, 2010. 
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Steven Boyce, College of Medicine 
On Skin Technology, Wound Healing 

 
 

Biography 
 

 

Steven Boyce, PhD, serves currently as Professor in the Department of Surgery at the University of 
Cincinnati College of Medicine, and as Senior Investigator in the Research Department of the Shriners 
Hospitals for Children – Cincinnati.  He trained in the Department of Molecular, Cellular and 
Developmental Biology at the University of Colorado, and spent his post-doctoral years in the 
Department of Surgery at the University of California San Diego.  With interests and expertise in 
engineering of model systems for anatomy and physiology of human skin, Dr. Boyce has designed and 
tested engineered skin substitutes consisting of cultured human skin cells and degradable biopolymer 
scaffolds for closure of severe burns, reconstructive surgery, and studies in vitro of skin biology and 
pathology. 

 

 
 

Research Interests 

 
 Regenerative medicine 

 Engineered skin substitutes; autologous or allogeneic 

 Human cell isolation, propagation and cryopreservation 

 Implantable and biodegradable biopolymers 

 Translational research 

 Technology transfer to commercialization 
 

 
Education and Training 

 
BA: 1974, Biological Sciences, University of Colorado at Boulder 

 

 
PhD: 1984, Molecular, Cellular & Developmental Biology; University of Colorado at Boulder 

 

 
Post-doctoral: 1985-1988, Tissue engineering and translational research; Surgery, University of 
California San Diego 



The University of Cincinnati Skin Science & Technology Collaborative Faculty Expertise 
June 2017 

 

16 
 

 

 

Publications (selected from 135 original articles; 215 abstracts; 19 patents; 18 book chapters, and 150 

invited presentations) 

 
Articles: 

 

 
Hansbrough JF, ST Boyce, ML Cooper and TJ Foreman.   Burn wound closure with cultured human 
keratinocytes and fibroblasts attached to a collagen-GAG substrate. J Amer Med Assn 262:2125-2130. 

 
Boyce ST, D Greenhalgh, RJ Kagan, T Housinger, M Rieman, C Childress and GD Warden.   Skin anatomy 
and antigen expression after burn wound closure with composite grafts of cultured skin cells and 
biopolymers.  Plast Reconstr Surg 91(4):632-641. 

 
Boyce ST, MJ Goretsky, DG Greenhalgh, RJ Kagan, MT Rieman, and GD Warden.   Comparative 
assessment of cultured skin substitutes and native skin autograft for treatment of full-thickness 
burns.  Annals of Surgery 222(6):743-752. 

 
Boyce ST, RJ Kagan, NA Meyer, KP Yakuboff, and GD Warden.  The 1999 Clinical Research 
Award. Cultured skin substitutes combined with Integra Artificial Skin to replace native skin autograft 
and allograft for the closure of excised, full-thickness burns.  J Burn Care Rehabil 20:453-461. 

 
Passaretti D, D Billmire, R Kagan, J Corcoran, and S Boyce.   Autologous cultured skin substitutes 
conserve donor skin autograft in elective treatment of giant congenital melanocytic nevus.  Plast 
Reconstr Surg 114(6):1523-1528. 

 
Boyce ST, RJ Kagan, DG Greenhalgh, KP Yakuboff, P Warner, T Palmieri and GD Warden. Cultured skin 
substitutes reduce requirements for harvesting of skin autograft for closure of excised, full-thickness 
burns.  J Trauma 60(4):821-829. 

 
Chavez-Munoz C, R Hartwell, E Rahmani-Neishabour, F Forouzandeh, RB Jalili, M Jafarnejad, ST Boyce, 
and A Ghahary.  Application of an Indoleamine 2,3-Dioxygenase (IDO) expressing skin substitute 
improves scar formation in a fibrotic animal model.  J Invest Dermatol 132(5):1501-1505. PMID: 
22297642. 

 
Supp DM, JM Hahn, K Glaser, KL McFarland, and ST Boyce. 2012. Differential contributions of deep and 
superficial keloid fibroblasts revealed using a novel in vivo model of keloid scar. Plast Reconstruct Surg 
129(6):1259-71. PMID: 22634643. 

 
Supp DM, K Glaser, JM Hahn, KL McFarland, ST Boyce.   Abnormal responses of keloid tissue to 
wounding identified using an in vitro model system. Eplasty 12:184-187. PMID:22536458. 

 
Boyce ST.  In, A tribute to Richard G. Ham, Ph.D., 1932-2011; ed., WL McKeehan.  In Vitro Cell and 
Developmental Biology 48(5):259-70.  PMID:22580908 

 
Boyce ST, RK Rice, KC Lynch, AP Supp, VB Swope, RJ Kagan, and DM Supp.   Assessment of replication 
rates of human keratinocytes in engineered skin substitutes grafted to athymic mice.  Wound Repair 
Regen 20(4):544-51. PMID:22672265. 
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Sriwiriyanont P, KA Lynch, EA Maier, JM Hahn, DM Supp, and ST Boyce. 2012. Morphogenesis of 
chimeric hair follicles in engineered skin substitutes with human keratinocytes and murine dermal 
papilla cells.  Exp Dermatol 21(10):783-785. PMID:23078401. 

 
Sriwiriyanont P, KA Lynch, KL McFarland, DM Supp, and ST Boyce.  Characterization of hair follicle 
development in engineered skin substitutes. PLoS-ONE 8(6):e65664. 
doi:10.1371/journal.pone.0065664. 

 
Singer, AG, DH Ahrenholz, P Chang, RAF Clark, R Fey, P Fidler, W Garner, N Gibran, D Greenhalgh, S 
Honari, L Jones, R Kagan, J Kirby, J Leggett, N Meyer, C Reigart, K Richey, L Rosenberg, J Weber, B 
Wiggins, and ST Boyce.   Burn wound healing outcomes.  J Burn Care and Res 34(4):381-385. 
doi:10.197/BCR.0b01e31828cb249. 

 
Hahn, JK, K Glaser, KL McFarland, B Aronow, ST Boyce, and DM Supp.  Keloid-derived keratinocytes 
exhibit an abnormal gene expression profile consistent with a distinct causal role in keloid 
pathology.  Wound Repair Regen 21:530-544.  doi:10.1111/wrr.12060. 

 
Osterburg AR, Hexley P, Supp DM, Robinson CT, Noel G, Ogle C, Boyce ST, Aronow BJ, Babcock 
GF. Concerns over interspecies transcriptional comparisons in mice and humans after trauma. Proc 
Natl Acad Sci USA. doi/10.1073/pnas.1306033110 

 
Rieman MT, A Neeley, ST Boyce, WJ Kossenjans, PJ Durkee, JM Zembrodt, BK Puthoff, and RJ 
Kagan.   Amish Burn Ointment (ABO) and burdock leaf dressings: assessments of antimicrobial & 
cytotoxic activities. J Burn Care Res 35(4):e217-e223. doi:10.1097/BCR.0b013e3182a23228. 

 
Sander EA, KA Lynch, and ST Boyce.   Development of mechanical properties of engineered skin 
substitutes after grafting to athymic mice. J Biomech Eng 136(5):051008-1 – 051008­ 
7. doi:10.1115/1.4026290. 

 
Boyce ST, RL Zimmerman, and DM Supp.   Tumorigenicity testing of cultured human melanocytes 
for restoration of skin color in engineered skin substitutes.  Cell Transplantation 24:1423-1429.  doi: 
10.3727/096368914X683052.  PMID:25199067. 

 
Lloyd CM, JA Besse, and ST Boyce.  Controlled rate freezing to regulate the structure of collagen- 
glycosaminoglycan scaffolds in engineered skin substitutes. J Biomed Mater Res – part B; doi: 
10.1002/jbm.b.33253, e-pub, 18Aug2014. 

 
Boyce ST, PS Simpson, MT Rieman, P Warner, KP Yakuboff, JK Bailey, JK Nelson, LA Fowler, and RJ 
Kagan.   Randomized, paired-site, comparison of autologous engineered skin substitutes and split- 
thickness skin autograft for extensive, full-thickness burns. J Burn Care Res, 8 Jul 2016 [Epub ahead of 
print].  doi: 10.1097/BCR.0000000000000401  PMID:27404165. 

 
Zhou L, K Yang, M Xu, T Andl, SE Millar, S Boyce, and Y Zhang.   Activating β-catenin signaling in CD133- 
positive dermal papilla cells increases hair inductivity. FEBS J, 2016 Aug; 283(15):2823-35. doi: 
10.1111/febs.13784. Epub, 11 Jul 2016. 

http://dx.doi.org/10.1097/BCR.0000000000000401
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Supp DM, JM Hahn, KL McFarland, KA Combs, KSS Lee, B Inceoglu, D Wan, ST Boyce, and BD 
Hammock. Soluble epoxide hydrolase inhibition and topical epoxyeicosatrienoic acid treatment 
improve vascularization of engineered skin substitutes after transplantation to mice.  Plast Reconstr 
Surg Global, in press. 

 
Ventura SA, L Esfandiari, J Heikenfeld, ST Boyce, Y Park, and GB Kasting. 2017. Cortisol extraction 
through human skin by reverse iontophoresis. Bioelectrochemistry, in press. 

 
AJ Singer and ST Boyce.   State of the science: burn wound healing, tissue engineering and regenerative 
medicine.  J Burn Care Res, in press. 

 
Book chapters: 

 

 
Supp DM and Boyce ST.  Bioengineering of human skin substitutes.  Chapter 47- In, “Biomedical 
Engineering Handbook”- editors, JP Fisher and !G Mikos- CRC Press, Inc.; Boca Raton, FL. pp 47-1 to 47­ 
17. 

 
Powell HM and ST Boyce.   Cultured skin substitutes. Chapter 12 in. “Biomaterials for Treating Skin 
Loss”- editors, D Orgill and C Blanco- Woodhead Publishing, Ltd- !bington, UK/ 

 
Powell HM and ST Boyce.   Tissue engineering of skin.  In, “!n introduction to biomaterials and their 
applications”- 2nd Edition; eds., Scott Guelcher, Jeffrey O. Hollinger.  CRC Press, Inc; Boca Raton, FL. 

 
Boyce ST.  Engineered skin substitutes: principles and practices.  In, “Burns. Critical Care and Surgery”, 
second edition; editors, RL Zapata-Sirvent, CJ Jimenez-Castillo, J Besso; Ateproca Press; Caracas, 
Venezuela. 

 
Boyce ST. Translational research with engineered skin substitutes. In, “Burns. Critical Care and 
Surgery”, second edition; editors, RL Zapata-Sirvent, CJ Jimenez-Castillo, J Besso; Ateproca Press; 
Caracas, Venezuela. 

 
Boyce ST and DM Supp.  Biologic skin substitutes.  Chapter 11 in, “Tissue Engineering and Regenerative 
Medicine of Skin”- eds/, MZ !lbanna and JH Holmes IV- Elsevier Press; NY, NY, p. 211­ 
238. http://dx.doi.org/10.1016/B978-0-12-801654-1.00011-5 

 

 
Patents: 

 
Boyce ST.   US Patent 6,905,105, “!pparatus for preparing a biocompatible matrix”.  Assignees: 
University of Cincinnati and Shriners Hospitals for Children. 

 
Boyce ST.   US Patent 7,452,720B2, “!pparatus for preparing a biocompatible matrix”.  Assignees: 
University of Cincinnati and Shriners Hospitals for Children. 

 
Boyce ST.   European Patent #1483373, “! surgical device for skin therapy or testing”.  Assignees: 
University of Cincinnati and Shriners Hospitals for Children. 

http://dx.doi.org/10.1016/B978-0-12-801654-1.00011-5
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Boyce ST. US Patent 7,741,116, “! surgical device for skin therapy or testing”.  Assignees: University of 
Cincinnati and Shriners Hospitals for Children. 

 
Boyce ST.   Japanese Patent #4,555,576, “! surgical device for skin therapy or testing”.  Assignees: 
University of Cincinnati and Shriners Hospitals for Children. 

 
Boyce ST.   Canadian Patent #2,478,100, “!pparatus for preparing a biocompatible 
matrix”.  Assignees:  University of Cincinnati and Shriners Hospitals for Children. 

 
Boyce ST.   European Patent #1,483,365, “!pparatus for preparing a biocompatible 
matrix”.  Assignees:  University of Cincinnati and Shriners Hospitals for Children. 

 
Boyce ST. US Patent 8,450,108, “! surgical device for skin therapy or testing”.  Assignees: University of 
Cincinnati and Shriners Hospitals for Children. 

 
Boyce ST.   Japanese Patent #5,535,446, “! surgical device for skin therapy or testing”.  Assignees: 
University of Cincinnati and Shriners Hospitals for Children. 

 
Boyce ST.   US Patent 8,765,468, “! surgical device for skin therapy or testing”.  Assignees: University of 
Cincinnati and Shriners Hospitals for Children. 

 
Boyce ST.   US Patent 9,089,417, “! surgical device for skin therapy or testing”.  Assignees:  University 
of Cincinnati and Shriners Hospitals for Children. 

 
Boyce ST. 2016. European Patent #2,075,330 B1 “! method of producing a cultured skin device”. 
Assignees: University of Cincinnati and Shriners Hospitals for Children. 

 
Boyce ST. 2016. European Patent #2,302,035 B1, “! method of producing a cultured skin 
device”. Assignees: University of Cincinnati and Shriners Hospitals for Children. 
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Jerry Kasting, College of Pharmacy 
Skin Health & Therapeutics 

 

Biography 

 
Dr/ Kasting is Professor of Pharmaceutics and Cosmetic Science at the University of Cincinnati’s James L/ 
Winkle College of Pharmacy.  He teaches in the College’s graduate and professional programs and serves 
as chair of the Divison of Pharmaceutical Sciences. His research is in the area of percutaneous 
absorption.  Prior to beginning an academic career in 1999, he served as a senior scientist with the Skin 
Beauty Care Technology Division of Procter & Gamble's Miami Valley Laboratories, working on the 
development of improved skin care products.  He received his B.A. in Chemistry from Vanderbilt 
University in 1975 and his Ph.D. in Physical Chemistry from MIT in 1980.  He has published over seventy 
papers in the above areas and holds eight patents associated with his work.  He is a two-time recipient  
of the Shaw Mudge Award from the Society of Cosmetic Chemists and was the 2005 chair of the Gordon 
Research Conference on Barrier Function of Mammalian Skin.  He serves on the Editorial Board of 
the Journal of Pharmaceutical Sciences and Pharmaceutical Research and Development andas a referee 
for several other major pharmaceutical journals.  His current research is focused on the development of 
improved computational models for topical delivery and dermal risk assessment based on a mechanistic 
understanding of the percutaneous absorption process.  Projects include development of 
microstructural models for transport through the stratum corneum and hair follicle, prediction of 
solvent and pesticide absorption and evaporation rates from skin, estimation of the epidermal 
bioavailability of contact allergens and iontophoretic drug delivery to the nail.  In 2013 Dr. Kasting 
received the Excellence in Doctoral Mentoring Award from the University of Cincinnati for his work with 
graduate students. 

 
Research and Clinical Interests 

 
Development of computational models for absorption of materials into and through the skin with the 
objective of developing better tools for prediction of topical drug delivery, transdermal drug delivery, 
and dermal exposure to noxious agents. 

 
Publications 

 
Dancik, Y., Miller, M. A., Jaworska, J., & Kasting, G. B. (2013). Design and performance of a spreadsheet- 
based model for estimating bioavailability of chemicals from dermal exposure. Advanced Drug Delivery 
Reviews, 65 (2), 221-36. 

 
Nitsche, J. M., & Kasting, G. B. (2013). A correlation for 1,9-decadiene/water partition coefficients. 
Journal of Pharmaceutical Sciences, 102 (1), 136-44. 
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Ibrahim, R., & Kasting, G. B. (2012). Partitioning and diffusion of parathion in human dermis. 
International Journal of Pharmaceutics, 435 (1), 33-7. 

 
Karr, J. I., Speaker, T. J., & Kasting, G. B. (2012). A novel encapsulation of N, N-diethyl-3­ 
methylbenzamide (DEET) favorably modifies skin absorption while maintaining effective evaporation 
rates. Journal of Controlled Release: Official Journal of the Controlled Release Society, 160 (3), 502-8. 

 
Ibrahim, R., Nitsche, J. M., & Kasting, G. B. (2012). Dermal clearance model for epidermal bioavailability 
calculations. Journal of Pharmaceutical Sciences, 101 (6), 2094-108. 

 
Mitragotri, S., Anissimov, Y. G., Bunge, A. L., Frasch, H. F., Guy, R. H., Hadgraft, J., Kasting, G. B., Lane, M. 
E., & Roberts, M. S. (2011). Mathematical models of skin permeability: an overview. International 
Journal of Pharmaceutics, 418 (1), 115-29. 

 
Hansen, S., Selzer, D., Schaefer, U. F., & Kasting, G. B. (2011). An extended database of keratin binding. 
Journal of Pharmaceutical Sciences, 100 (5), 1712-26. 

 
Ibrahim, R., & Kasting, G. B. (2010). Improved method for determining partition and diffusion 
coefficients in human dermis. Journal of Pharmaceutical Sciences, 99 (12), 4928-39. 

 
Miller, M. A., & Kasting, G. B. (2010). Toward a better understanding of pesticide dermal absorption: 
diffusion model analysis of parathion absorption in vitro and in vivo. Journal of Toxicology and 
Environmental Health. Part A, 73 (4), 284-300. 

 
Fischer, L. A., Menné, T., Avnstorp, C., Kasting, G. B., & Johansen, J. D. (2009). Hydroxyisohexyl 3­ 
cyclohexene carboxaldehyde allergy: relationship between patch test and repeated open application 
test thresholds. The British Journal of Dermatology, 161 (3), 560-7. 

 
Yadav, S., Wickett, R. R., Pinto, N. G., Kasting, G. B., & Thiel, S. W. (2009). Comparative thermodynamic 
and spectroscopic properties of water interaction with human stratum corneum. Skin Research and 
Technology: Official Journal of International Society for Bioengineering and the Skin (ISBS) [and] 
International Society for Digital Imaging of Skin (ISDIS) [and] International Society for Skin Imaging (ISSI), 
15 (2), 172-9. 

 
Barai, N. D., Boyce, S. T., Hoath, S. B., Visscher, M. O., & Kasting, G. B. (2008). Improved barrier function 
observed in cultured skin substitutes developed under anchored conditions. Skin Research and 
Technology: Official Journal of International Society for Bioengineering and the Skin (ISBS) [and] 
International Society for Digital Imaging of Skin (ISDIS) [and] International Society for Skin Imaging (ISSI), 
14 (4), 418-24. 

 
Kasting, G. B., Miller, M. A., & Bhatt, V. D. (2008). A spreadsheet-based method for estimating the skin 
disposition of volatile compounds: application to N, N-diethyl-m-toluamide (DEET). Journal of 
Occupational and Environmental Hygiene, 5 (10), 633-44. 

 
Bhatt, V. D., Soman, R. S., Miller, M. A., & Kasting, G. B. (2008). Permeation of tecnazene through human 
skin in vitro as assessed by HS-SPME and GC-MS. Environmental Science & Technology, 42 (17), 6587-92. 
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Kasting, G. B., Bhatt, V. D., & Speaker, T. J. (2008). Microencapsulation decreases the skin absorption of 
N, N-diethyl-m-toluamide (DEET). Toxicology in Vitro: An International Journal Published in Association 
with BIBRA, 22 (2), 548-52. 

 
Kretsos, K., Miller, M. A., Zamora-Estrada, G., & Kasting, G. B. (2008). Partitioning, diffusivity and 
clearance of skin permeants in mammalian dermis. International Journal of Pharmaceutics, 346 (1-2), 
64-79. 

 
Gunt, H. B., & Kasting, G. B. (2007). Effect of hydration on the permeation of ketoconazole through 
human nail plate in vitro. European Journal of Pharmaceutical Science: Official Journal of the European 
Federation for Pharmaceutical Sciences, 32 (4-5), 254-60. 

 
Gunt, H. B., Miller, M. A., & Kasting, G. B. (2007). Water diffusivity in human nail plate. Journal of 
Pharmaceutical Sciences, 96 (12), 3352-62. 

 
Wang, T., Kasting, G. B., & Nitsche, J. M. (2007). A multiphase microscopic diffusion model for stratum 
corneum permeability. II. Estimation of physicochemical parameters, and application to a large 
permeability database. Journal of Pharmaceutical Sciences, 96 (11), 3024-51. 

 
Kretsos, K., & Kasting, G. B. (2007). A geometrical model of dermal capillary clearance. Mathematical 
Biosciences, 208 (2), 430-53. 

 
Yadav, S., Pinto, N. G., & Kasting, G. B. (2007). Thermodynamics of water interaction with human 
stratum corneum I: measurement by isothermal calorimetry. Journal of Pharmaceutical Sciences, 96 (6), 
1585-97. 

 
Barai, N. D., Supp, A. P., Kasting, G. B., Visscher, M. O., & Boyce, S. T. (2007). Improvement of epidermal 
barrier properties in cultured skin substitutes after grafting onto athymic mice. Skin Pharmacology and 
Physiology, 20 (1), 21-8. 

 
Khalil, E., Kretsos, K., & Kasting, G. B. (2006). Glucose partition coefficient and diffusivity in the lower 
skin layers. Pharmaceutical Research, 23 (6), 1227-34. 

 
Wang, T., Kasting, G. B., & Nitsche, J. M. (2006). A multiphase microscopic diffusion model for stratum 
corneum permeability. I. Formulation, solution, and illustrative results for representative compounds. 
Journal of Pharmaceutical Sciences, 95 (3), 620-48. 

 
Nitsche, J. M., Wang, T., & Kasting, G. B. (2006). A two-phase analysis of solute partitioning into the 
stratum corneum. Journal of Pharmaceutical Sciences, 95 (3), 649-66. 

 
Kasting, G. B., & Miller, M. A. (2006). Kinetics of finite dose absorption through skin 2: volatile 
compounds. Journal of Pharmaceutical Sciences, 95 (2), 268-80. 

 
Miller, M. A., Bhatt, V., & Kasting, G. B. (2006). Dose and airflow dependence of benzyl alcohol 
disposition on skin. Journal of Pharmaceutical Sciences, 95 (2), 281-91. 
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Santhanam, A., Miller, M. A., & Kasting, G. B. (2005). Absorption and evaporation of N, N-diethyl-m­ 
toluamide from human skin in vitro. Toxicology and Applied Pharmacology, 204 (1), 81-90. 

 
Chilcott, R. P., Barai, N., Beezer, A. E., Brain, S. I., Brown, M. B., Bunge, A. L., Burgess, S. E., Cross, S., 
Dalton, C. H., Dias, M., Farinha, A., Finnin, B. C., Gallagher, S. J., Green, D. M., Gunt, H., Gwyther, R. L., 
Heard, C. M., Jarvis, C. A., Kamiyama, F., Kasting, G. B., Ley, E. E., Lim, S. T., McNaughton, G. S., Morris, 
A., Nazemi, M. H., Pellett, M. A., Du Plessis, J., Quan, Y. S., Raghavan, S. L., Roberts, M., Romonchuk, W., 
Roper, C. S., Schenk, D., Simonsen, L., Simpson, A., Traversa, B. D., Trottet, L., Watkinson, A., Wilkinson, 
S. C., Williams, F. M., Yamamoto, A., & Hadgraft, J. (2005). Inter- and intralaboratory variation of in vitro 
diffusion cell measurements: an international multicenter study using quasi-standardized methods and 
materials. Journal of Pharmaceutical Science, 94 (3), 632-8. 

 
Kretsos, K., Kasting, G. B., & Nitsche, J. M. (2004). Distributed diffusion-clearance model for transient 
drug distribution within the skin. Journal of Pharmaceutical Science, 93 (11), 2820-35. 

 
Saiyasombati, P., & Kasting, G. B. (2004). In vivo evaporation rate of benzyl alcohol from human skin, 
Journal of Pharmaceutical Sciences, 93 (2), 515-20. 

 
Kasting, G. B., Barai, N. D., Wang, T., & Nitsche, J. M. (2003). Mobility of water in human stratum 
corneum. Journal of Pharmaceutical Sciences, 92 (11), 2326-40. 

 
Saiyasombati, P., & Kasting, G. B. (2003). Two-stage kinetic analysis of fragrance evaporation and 
absorption from skin. International Journal of Cosmetic Science, 25 (5), 235-43. 

 
Saiyasombati, P., & Kasting, G. B. (2003). Disposition of benzyl alcohol after topical application to human 
skin in vitro. Journal of Pharmaceutical Sciences, 92 (10), 2128-39. 

 
Kasting, G. B., & Barai, N. D. (2003). Equilibrium water sorption in human stratum corneum. Journal of 
Pharmaceutical Sciences, 92 (8), 1624-31. 

 
Kasting, G. B., & Saiyasombati, P. (2001). A physico chemical properties based model for estimating 
evaporation and absorption rates of perfumes from skin. International Journal of Cosmetic Science, 23 
(1), 49-58. 

 
Kasting, G B (2001). Kinetics of finite dose absorption through skin 1. Vanillylnonanamide. Journal of 
Pharmaceutical Sciences, 90 (2), 202-12. 

 
Talreja, P., Kleene, N. K., Pickens, W. L., Wang, T. F., & Kasting, G. B. (2001). Visualization of the lipid 
barrier and measurement of lipid pathlength in human stratum corneum. AAPS PharmSci, 3 (2, E13. 

 
Kasting, G. B., Francis, W. R., Bowman, L. A., & Kinnett, G. O. (1997). Percutaneous absorption of 
vanilloids: in vivo and in vitro studies. Journal of Pharmaceutical Sciences, 86 (1), 142-6. 

 
Kasting, G. B., Filloon, T. G., Francis, W. R., & Meredith, M. P. (1994). Improving the sensitivity of in vitro 
skin penetration experiments. Pharmaceutical Research, 11 (12), 1747-54. 
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Janusz, J. M., Buckwalter, B. L., Young, P. A., LaHann, T. R., Farmer, R. W., Kasting, G. B., Loomans, M. E., 
Kerckaert, G. A., Maddin, C. S., & Berman, E. F. (1993). Vanilloids. 1. Analogs of capsaicin with 
antinociceptive and antiinflammatory activity. Journal of Medicinal Chemistry, 36 (18), 2595-604. 

 
Kasting, G. B., & Robinson, P. J. (1993). Can we assign an upper limit to skin permeability? 
Pharmaceutical Research, 10 (6), 930-1. 

 
Kasting, G. B., Francis, W. R., & Roberts, G. E. (1993). Skin penetration enhancement of triprolidine base 
by propylene glycol. Journal of Pharmaceutical Sciences, 82 (5), 551-2. 

 
Kasting, G. B., & Francis, M. D. (1992). Retention of etidronate in human, dog, and rat. Journal of Bone 
and Mineral Research: the Official Journal of the American Society For Bone and Mineral Research, 7 (5) , 
513-22. 

 
Kasting, G. B., & Bowman, L. A. (1990). Electrical analysis of fresh, excised human skin: a comparison 
with frozen skin. Pharmaceutical Research, 7 (11), 1141-6. 

 
Kasting, G. B., & Bowman, L. A. (1990). DC electrical properties of frozen, excised human skin. 
Pharmaceutical Research, 7 (2), 134-43. 

 
Wehmeyer, K. R., Kasting, G. B., Powell, J. H., Kuhlenbeck, D. L., Underwood, R. A., & Bowman, L. A. 
(1990). Application of liquid chromatography with on-line radiochemical detection to metabolism 
studies on a novel class of analgesics. Journal of Pharmaceutical and Biomedical Analysis, 8 (2), 177-83. 

 
Taulbee, J. D., & Kasting, G. B. (1988). A nonparametric method for evaluating results from laboratory 
antinociceptive tests. Journal of Pharmacological Methods, 20 (3), 197-206. 

 
Gunt, H. B., & Kasting, G. B. Equilibrium water sorption characteristics of the human nail. Journal of 
Cosmetic Science, 58 (1), 1-9. 

 
Gunt, H., & Kasting, G. B. Hydration effect on human nail permeability. Journal of Cosmetic Science, 57 
(2), 183-4. 

 
Kretsos, K., & Kasting, G. B. Dermal capillary clearance: physiology and modeling. Skin Pharmacology and 
Physiology, 18 (2), 55-74. 

 
Human Protocols 

 
Co-Investigator 
Testing of a Novel Iontophoretic Sweat Stimulation Patch 
Staff: Heikenfeld, Jason (Coordinator); Sonner, Zachary (Sub-investigator); Kasting, Gerald (Coordinator); 
Wilder, Eliza (Sub-investigator) 
Approval Date: 11/16/2015 
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Kevin Li, College of Pharmacy 

Skin Health, Therapeutics 
 

Education 

 
B.A.: Brigham Young University., 1992 

Ph.D.: University of Utah., 1998 

Research and Clinical Interests 

Drug Delivery, Transport, Diffusion, Skin, Transdermal Delivery, Eye, Ocular Delivery, Dental and 
Periodontal Delivery, Nail, Translingual Delivery, Intestinal Absorption, Oral Delivery System, Ear, Inner 
Ear Delivery, Permeation Enhancers, Iontophoresis, Electrode Electrochemistry, Imaging, Non-invasive 
Pharmacokinetics, Drug Dissolution, Physical Pharmacy. 

 
Professional Experience 

 
2000-2003, Research Assistant Professor, University of Utah, College of Pharmacy. 

2003-2005, Research Associate Professor, University of Utah, College of Pharmacy. 

2004-2004, Instructor, Idaho State University, College of Pharmacy. 

2006-2010, Associate Professor, University of Cincinnati, Department of Ophthalmology, Ophthalmology 
Research. 

 
2006-Present, Associate Professor, University of Cincinnati, College of Pharmacy. 

 
Publications 

 
Liu, H., Feng, L., Tolia, G., Liddell, M. R., Hao, J., & Li, S. K. (2013). Evaluation of intratympanic 
formulations for inner ear delivery: methodology and sustained release formulation testing. Drug 
Development and Industrial Pharmacy. 

 
Wen, H., Hao, J., & Li, S. K. (2013). Characterization of human sclera barrier properties for transscleral 
delivery of bevacizumab and ranibizumab. Journal of Pharmaceutical Sciences, 102 (3), 892-903. 

 
Chantasart, D., Hao, J., & Li, S. K. (2013). Evaluation of skin permeation of beta-blockers for topical drug 
delivery. Pharmaceutical Research, 30 (3), 866-77. 
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Chopra, P., Hao, J., & Li, S. K. (2013). Influence of drug lipophilicity on drug release from sclera after 
iontophoretic delivery of mixed micellar carrier system to human sclera. Journal of Pharmaceutical 
Sciences, 102 (2), 480-8. 

 
Tolia, G., & Li, S. K. (2013). Silicone Adhesive Matrix of Verapamil Hydrochloride to Provide pH- 
Independent Sustained Release. AAPS PharmSciTech. 

 
Li, S. K., & Peck, K. D. (2013). Passive and iontophoretic transport through the skin polar pathway. Skin 
Pharmacology and Physiology, 26 (4-6), 243-53. 

 
Li, S. K., Hao, J., Liu, H., & Lee, J. (2012). MRI study of subconjunctival and intravitreal injections. Journal 
of Pharmaceutical Sciences, 101 (7), 2353-63. 

 
Chopra, P., Hao, J., & Li, S. K. (2012). Sustained release micellar carrier systems for iontophoretic 
transport of dexamethasone across human sclera. Journal of Controlled Release: Official Journal of the 
Controlled Release Society, 160 (1), 96-104. 

 
Tolia, G., & Li, S. K. (2012). Study of drug release and tablet characteristics of silicone adhesive matrix 
tablets. European Journal of Pharmaceutics and Biopharmaceutics: Official Journal of 
Arbeitsgemeinschaft F & #252; Pharmazeutische Verfahrenstechnik E.V, 82 (3), 518-25. 

 
Hao, J., Yang, M. B., Liu, H., & Li, S. K. (2011). Distribution of propranolol in periocular tissues: a 
comparison of topical and systemic administration. Journal of Ocular Pharmacology and Therapeutics: 
The Official Journal of the Association for Ocular Pharmacology and Therapeutics, 27 (5), 453-9. 

 
Smith, K. A., Hao, J., & Li, S. K. (2011). Effects of organic solvents on the barrier properties of human 
nail. Journal of Pharmaceutical Sciences. 

 
Liddell, M. R., Li, S. K., & Higuchi, W. I. (2011). Transport behavior of hairless mouse skin during constant 
current DC iontophoresis, part 2: iontophoresis of nonionic molecules with cotransport of polystyrene 
sulfonate oligomers. Journal of Pharmaceutical Sciences, 100 (7), 2816-25. 

 
Li, S. K., Liddell, M. R., & Wen, H. (2011). Effective electrophoretic mobilities and charges of anti-VEGF 
proteins determined by capillary zone electrophoresis. Journal of Pharmaceutical and Biomedical 
Analysis, 55 (3), 603-7. 

 
Liddell, M. R., Li, S. K., & Higuchi, W. I. (2011). Transport behavior of hairless mouse skin during constant 
current DC iontophoresis: Baseline studies. Journal of Pharmaceutical Sciences, 100 (4), 1475-87. 

 
Shi, X., Liu, X., Wu, X., Lu, Z., Li, S. K., & Jeong, E. (2011). Ocular pharmacokinetic study using T1 
mapping and Gd-chelate- labeled polymers. Pharmaceutical Research, 28 (12), 3180-8. 

 
Chantasart, D., & Li, S. K. (2010). Relationship between the enhancement effects of chemical permeation 
enhancers on the lipoidal transport pathway across human skin under the symmetric and asymmetric 
conditions in vitro. Pharm Res, 27 (9), 1825-36. 

 
Chopra, P., Hao, J., & Li, S. K. (2010). Iontophoretic transport of charged macromolecules across human 
sclera. Int J Pharm, 388 (1-2), 107-13. 

 
Hao, J., Li, S. K., Kao, W. W., & Liu, C. Y. (2010). Gene delivery to cornea. Brain Res Bull, 81 (2-3), 256- 

61. 
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Hao, J., Smith, K. A., & Li, S. K. (2010). Time-dependent electrical properties of human nail upon 
hydration in vivo. J Pharm Sci, 99 (1), 107-18. 

 
Ibrahim, S. A., & Li, S. K. (2010). Efficiency of fatty acids as chemical penetration enhancers: 
mechanisms and structure enhancement relationship. Pharm Res, 27 (1), 115-25. 

 
Ibrahim, S. A., & Li, S. K. (2010). Chemical enhancer solubility in human stratum corneum lipids and 
enhancer mechanism of action on stratum corneum lipid domain. Int J Pharm, 383 (1-2), 89-98. 

 
D. Khondkar, P. Chopra, J.P. McArter, J.A. Rosen, & S.K. Li (2010). Chemical stability of hydromorphone 
hydrochloride in patient-controlled analgesia injector. Int J Pharm Compound, 14 (2) ,160-164. 

 
Liu, X., Li, S. K., & Jeong, E. K. (2010). Ocular pharmacokinetic study of a corticosteroid by 19F MR. Exp 
Eye Res, 91 (3), 347-52. 

 
Smith, K. A., Hao, J., & Li, S. K. (2010). Influence of pH on transungual passive and iontophoretic 
transport. J Pharm Sci, 99 (4), 1955-67. 

 
Wen, H., Hao, J., & Li, S. K. (2010). Influence of permeant lipophilicity on permeation across human 
sclera. Pharm Res, 27 (11), 2446-56. 

 
Chantasart, D., Pongjanyakul, T., Higuchi, W. I., & Li, S. K. (2009). Effects of oxygen-containing terpenes 
as skin permeation enhancers on the lipoidal pathways of human epidermal membrane. J Pharm Sci, 98 
(10), 3617-32. 

 
Hao, J., Li, S. K., Liu, C. Y., & Kao, W. W. (2009). Electrically assisted delivery of macromolecules into 
the corneal epithelium. Exp Eye Res, 89 (6), 934-41. 

 
Hao, J., Smith, K. A., & Li, S. K. (2009). Iontophoretically enhanced ciclopirox delivery into and across 
human nail plate. J Pharm Sci, 98 (10), 3608-16. 

 
Ibrahim, S. A., & Li, S. K. (2009). Effects of solvent deposited enhancers on transdermal permeation and 
their relationship with Emax. J Control Release, 136 (2), 117-24. 

 
Ibrahim, S. A., & Li, S. K. (2009). Effects of chemical enhancers on human epidermal membrane: 
Structure-enhancement relationship based on maximum enhancement (E(max)). J Pharm Sci, 98 (3), 
926-44. 

 
Molokhia, S. A., Jeong, E. K., Higuchi, W. I., & Li, S. K. (2009). Transscleral iontophoretic and intravitreal 
delivery of a macromolecule: study of ocular distribution in vivo and postmortem with MRI. Exp Eye Res, 
88 (3), 418-25. 

 
Smith, K. A., Hao, J., & Li, S. K. (2009). Effects of ionic strength on passive and iontophoretic transport of 
cationic permeant across human nail. Pharm Res, 26 (6), 1446-55. 

 
Xu, Q., Ibrahim, S. A., Higuchi, W. I., & Li, S. K. (2009). Ion-exchange membrane assisted transdermal 
iontophoretic delivery of salicylate and acyclovir. Int J Pharm, 369 (1-2), 105-13. 

 
Xu, Q., Kochambilli, R. P., Song, Y., Hao, J., Higuchi, W. I., & Li, S. K. (2009). Effects of alternating 
current frequency and permeation enhancers upon human epidermal membrane. Int J Pharm, 372 (1-2), 
24-32. 
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Hao, J., & Li, S. K. (2008). Mechanistic study of electroosmotic transport across hydrated nail plates: 
effects of pH and ionic strength. J Pharm Sci, 97 (12), 5186-97. 

 
Hao, J., & Li, S. K. (2008). Transungual iontophoretic transport of polar neutral and positively charged 
model permeants: effects of electrophoresis and electroosmosis. J Pharm Sci, 97 (2), 893-905. 

 
Hao, J., Smith, K. A., & Li, S. K. (2008). Chemical method to enhance transungual transport and 
iontophoresis efficiency. Int J Pharm, 357 (1-2), 61-9. 

Li, S. K., Lizak, M. J., & Jeong, E. K. (2008). MRI in ocular drug delivery. NMR Biomed, 21 (9), 941-56. 

Miller, D. J., Li, S. K., Tuitupou, A. L., Kochambilli, R. P., Papangkorn, K., Mix, D. C., Jr., Higuchi, W. I., & 

Higuchi, J. W. (2008). Passive and oxymetazoline-enhanced delivery with a lens device: 
pharmacokinetics and efficacy studies with rabbits. J Ocul Pharmacol Ther, 24 (4), 385-91. 

 
Molokhia, S. A., Jeong, E. K., Higuchi, W. I., & Li, S. K. (2008). Examination of barriers and barrier 
alteration in transscleral iontophoresis. J Pharm Sci, 97 (2), 831-44. 

 
Molokhia, S. A., Zhang, Y., Higuchi, W. I., & Li, S. K. (2008). Iontophoretic transport across a multiple 
membrane system. J Pharm Sci, 97 (1), 490-505. 

 
Suhonen, M., Li, S. K., Higuchi, W. I., & Herron, J. N. (2008). A liposome permeability model for stratum 
corneum lipid bilayers based on commercial lipids. J Pharm Sci, 97 (10), 4278-93. 

 
Tsutsumi, K., Li, S. K., Hymas, R. V., Teng, C. L., Tillman, L. G., Hardee, G. E., Higuchi, W. I., & Ho, N. F. 
(2008). Systematic studies on the paracellular permeation of model permeants and oligonucleotides in   
the rat small intestine with chenodeoxycholate as enhancer. J Pharm Sci, 97 (1), 350-67. 

 
Warner, K. S., Shaker, D. S., Molokhia, S., Xu, Q., Hao, J., Higuchi, W. I., & Li, S. K. (2008). Silicone 
elastomer uptake method for determination of free 1-alkyl-2-pyrrolidone concentration in micelle and 
hydroxypropyl-beta-cyclodextrin systems used in skin transport studies. J Pharm Sci, 97 (1), 368-80. 

 
Yan, G., Xu, Q., Anissimov, Y. G., Hao, J., Higuchi, W. I., & Li, S. K. (2008). Alternating current (AC) 
iontophoretic transport across human epidermal membrane: effects of AC frequency and amplitude. 
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Association: Washington, DC. 

 
Pauletti, G.M. (2009). Correlation of Clinical Response with Drug Disposition. In W.A. Ritschel & G.L 
Kearns (Eds.), Handbook of Basic Pharmacokinetics(pp.357-366). American Pharmacists Association: 
Washington, DC. 

 
Honors and Awards 

 
Faculty Service Recognition Award. (UC Winkle College of Pharmacy), 2015 

Faculty Research Recognition Award. (UC Winkle College of Pharmacy), 2015 

Scientific Secretary (elected 2015-2019), International Pharmaceutical Federation (FIP), 2015 

Vice President, FIP Board of Pharmaceutical Sciences (elected, 2014 – 2015), 2014 

Faculty Service Recognition Award. (UC Winkle College of Pharmacy), 2014 
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Peng Zhang, Chemistry, College of Arts & Sciences 

Skin Health, Therapeutics, Materials 
 

Education 

 
PhD, University of Toronto, Toronto, Canada, 1998 (Physical Chemistry) 

 
Professional Experience 

 
2010 to Present, Associate Professor, University of Cincinnati, Cincinnati, OH. 

 
2004 to 2010, Assistant Professor and Associate Professor, New Mexico Institute of Mining and 
Technology, Socorro, NM. 

 
Research Interests 

 
Photodynamic therapy against bacteria and cancers; plasmonics; photon upconversion; sensing; 
nanomaterials; wound healing 

 
Publications 

 
P. Joshi, P. Zhang*. Facile capture of conjugated polymer nanodots in mesoporous silica nanoparticles to 
facilitate surface modification. J. Materials Science. 50(10), 3597-3603, (2015). 

 
C. Shi, P/ Zhang*/ Role of MgO over γ-Al2O3-supported Pd catalysts for carbon dioxide reforming of 
methane. Appl. Catal. B: Environmental. V170-171, 43-52 (2015). 

 
Y. Zhou, R. Ding, P. Joshi, P. Zhang*. Quantitative SERS measurements with embedded internal 
reference. Analytica Chimica Acta. 874, 49-53 (2015). 

 
X. Cao, B. Hu, R. Ding, P. Zhang*. Plasmon-enhanced Homogeneous and Heterogeneous Triplet-Triplet 
Annihilation by Gold Nanoparticles. PhysChemChemPhys. 17, 14479-14483 (2015). 

 
T. O. Ahmadov, P. Joshi, J. Zhang, K. Nahan, J. Caruso, P. Zhang*. Paramagnetic Relaxation Based 
Biosensor for Selective Dopamine Detection. Chem. Comm. 51, 11425-11428 (2015). 
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P. Joshi, T. O. Ahmadov, P. Wang, P. Zhang*. Singlet oxygen generation under NIR light and visible light 
excitations of photosensitizers on upconversion nanoparticle surface. RSC Advances. 5, 67892-67895 
(2015). 

 
J. Zhang, P. Joshi, Y. Zhou, R. Ding, P. Zhang*. Quantitative SERS-based DNA detection assisted by 
magnetic microspheres. Chem. Comm. 51, 15284-6 (2015). 

 
C. Lee, P. Zhang*. Highly stable gelatin layer-protected gold nanoparticles as surface-enhanced Raman 
scattering substrates. J. Nanoscience and Nanotechnology. 14, 4325-30 (2014). 

 
Y. Zhou, P. Zhang*. Simultaneous SERS and surface-enhanced fluorescence from dye-embedded metal 
core-shell nanoparticles. PhysChemChemPhys. 16 (19), 8791 - 8794 (2014). 

 
P. Wang, P. Joshi, A. Alazemi, P. Zhang*. Upconversion nanoparticle-based ligase-assisted method for 
specific and sensitive detection of T790M mutation in epidermal growth factor receptor. Biosens. 
Bioelectron. 62, 120-126 (2014). 

 
B. Hu, X. Cao, K. Nahan, J. Caruso, H. Tang, P. Zhang*. Surface Plasmon-Photosensitizer Resonance 
Coupling: An Enhanced Singlet Oxygen Production Platform for Broad-Spectrum Photodynamic 
Inactivation of Bacteria. J. Mater. Chem. B. 2, 7073-7081 (2014). 

 
P. Joshi, Y. Zhou, Tevhide Ozkaya Ahmadov, P. Zhang*. Quantitative SERS-based detection using Ag­ 
Fe3O4 nanocomposites with internal reference. J. Mater. Chem. C.  2, 9964-9968 (2014). 

 
P. Wang, P. Zhang*. Upconversion luminescence resonance energy transfer-based ligase-assisted 
method for specific and sensitive detection of V600E mutation in BRAF gene. RSC Advances. 4, 56235­ 
56240 (2014). 

 
Xinjun Yu, Xian Cao, Xiaoping Chen, Neil Ayres, P. Zhang*. Triplet-Triplet Annihilation Upconversion from 
Rationally Designed Polymeric Emitters with Tunable Inter-Chromophore Distances.  Chem. Comm. 51, 
588 (2015). 

 
C. Lee, M. Gaston, A. Weiss, P. Zhang*. Colorimetric viral detection based on sialic acid stabilized gold 
nanoparticles. Biosens. Bioelectron. 42, 236-241 (2013). 

 
B. Hu, X. Cao, P. Zhang*. Selective Colorimetric Detection of Glutathione Based on Quasi-Stable Gold 
Nanoparticles Assembly. New J. Chem. 37, 3853-3856 (2013). 

 
B. Hu, X. Cao, P. Zhang*. Dual control of interparticle forces in gold nanoparticles 
assembly. ChemPlusChem.78(6), 506-514 (2013). doi:10.1002/cplu.201300091 

 
Y. Zhou, C. Lee, J. Zhang, P. Zhang*. Engineering versatile SERS-active nanoparticles by embedding 
reporters between Au-core/Ag-shell through layer-by-layer deposited polyelectrolytes. J. Mater. Chem. 
C. 1(23), 3695 – 3699 (2013). DOI: 10.1039/C3TC30561A. 

 
C. Lee, P. Zhang*. Facile synthesis of gelatin-protected silver nanoparticles for SERS applications. J. 
Raman Spectroscopy. 44, 823-826 (2013). DOI: 10.1002/jrs.4304. 
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X. Cao, B. Hu, P. Zhang*. High Upconversion Efficiency from Hetero Triplet-Triplet Annihilation in Multi- 
Acceptor Systems. J. Phys. Chem. Letters. 4, 2334-2338 (2013). DOI: 10.1021/jz041213w. 

 
P. Wang, T. Ozkaya Ahmadov, C. Lee, P. Zhang*. Ligase-assisted signal-amplifiable DNA detection using 
upconversion nanoparticles. RSC Advances. 3(37), 16326-16329 (2013). DOI: 10.1039/c3ra42421a. 

 
Effect of a second metal (Y, K, Ca, Mn or Cu) addition on the carbon dioxide reforming of methane over 
nanostructured palladium catalysts.C. Shi, P. Zhang. Appl. Catal. B: Environmental. V115-116, 190 
(2012). 

 
N. Liu, M. Gong, P. Zhang, L. Li, W. Li, R. Lee. Silver-embedded zeolite crystals as substrates for surface- 
enhanced Raman scattering. J. Mater. Sci. 46, 3162-8 (2011). 

 
W. Li, X. Miao, T. S. Luk, P. Zhang. Enormous average enhancement factors from SERS-tags of TiO2-core 
mixed metal-shell nanoparticles. J. Phys. Chem. C.115, 3318 (2011). 

 
W. Li, J. Zhang, Y. Zhou, P. Zhang. Highly enhanced fluorescence of fluorophores inside a metallic 
nanocavity. Chem. Comm. 47(20), 5834-6 (2011). 

 
M. Kumar, P. Zhang. Highly Sensitive and Selective Label-Free Optical Detection of Mercuric Ions Using 
Photon Upconverting Nanoparticles. Biosens. Bioelectron. 25, 2431 (2010). 

 
H. Tang, P. Zhang, T.L. Kieft, S.J. Ryan, S.M. Baker, W.P. Wiesmann, S. Rogelj. Antibacterial action of a 
novel functionalized chitosan-arginine against gram-negative bacteria. Acta Biomaterialia. 6(7), 2562 
(2010). 

 
W. Li, Y. Guo, K. McGill, P. Zhang. A facile synthesis of Ag nanoparticles for detection of Mercury (II) ion 
with high sensitivity and selectivity. New J. Chem. 34, 1148 (2010) 

 
W. Li, Y. Guo and P. Zhang. A General Approach to Prepare TiO2-core Gold-shell Nanoparticles as SERS- 
tags. J. Phys. Chem. C. 114 (16), 7263 (2010) 

 
W. Li, Y. Guo, P. Zhang. SERS-Active Silver Nanoparticles Prepared by a Simple and Green Method. J. 
Phys. Chem. C. 114, 6413 (2010). 

 
Y. Guo, S. Rogelj, P. Zhang. Rose Bengal-decorated silica nanoparticles as photosensitizers for 
inactivation of Gram (+)-bacteria. Nanotechnology 21, 065102 (2010). 

 
M. Kumar, P. Zhang. Highly sensitive and selective label-free optical detection of DNA hybridization 
based on photon upconverting nanoparticles. Langmuir 25(11), 6024, (2009). 

 
P. Zhang, Y. Guo. Surface-enhanced Raman scattering using metal nanoshells. J. Am. Chem. Soc.131 (11), 
3808 (2009). 

 
M. Kumar, Y. Guo, P. Zhang. Highly sensitive and selective oligonucleotide sensor for sickle cell disease 
gene using photon upconverting nanoparticles. Biosens. Bioelectron. 24, 1522 (2009). 
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Y. Guo, M. Kumar, P. Zhang. Nanoparticle-based photosensitizers under CW infrared excitation. Chem. 
Materials. 19(25), 6071, (2007). 

 
P. Zhang, W. Steelant, M. Kumar, M. Scholfield. Versatile photosensitizers for photodynamic therapy at 
infrared excitation. J. Am. Chem. Soc.129 (15), 4526 (2007). 

 
P. Zhang, S. Rogelj, K. Nguyen, D. Wheeler. Design of highly sensitive and specific nucleotide sensor 
based on photon upconverting particles. J. Am. Chem. Soc.128 (38), 12410 (2006). 

 
P. Zhang, S. Smith, G. Rumble and M. Himmel. Direct imaging of surface-enhanced Raman scattering in 
the near field. Langmuir 21, 520, (2005). 

 
R. Ding, X. Yu, P. Wang, J. Zhang, Y. Zhou, X. Cao, H. Tang, N. Ayres, P. Zhang*. Hybrid photosensitizer 
based on amphiphilic block copolymer stabilized silver nanoparticles for highly efficient photodynamic 
inactivation of bacteria. RSC Advances. 6, 20392-20398 (2016). 

 
B. Hu, X. Cao, T. Ozkaya Ahmadov, H. Tang, P. Zhang*. Light-Harvesting Photosensitizers for 
Photodynamic Inactivation of Bacteria under Both Visible and Near-Infrared Excitations. Chemistry - An 
Asian Journal. 11, 1092-1097 (2016). 

 
T. Ozkaya Ahmadov, R. Ding, J. Zhang, P. Wang, H. Tang, P. Zhang*. Silver Nanoparticle-Enhanced Hybrid 
Photosensitizer for Photoinactivation of Multidrug-Resistant Staphylococcus aureus (MRSA). RSC 
Advances.  6, 54318-54321 (2016). 

 
P. Wang, H. Tang, P. Zhang*. Plasmonic Nanoparticle-based Hybrid Photosensitizers with Broadened 
Excitation Profile for Photodynamic Therapy of Cancer Cells. Sci. Rep.  6, 34981 (2016). 

 
T. Ozkaya Ahmadov, P. Wang, H. Zhao, P. Zhang*. Magnetic Relaxation-Based Sensing of Phosphate 
Ion. Talanta. 162, 256-260 (2017). 

 
Patents 

 
US Patent 7,811,830. Photosensitizers for photodynamic therapy at infrared excitation. Awarded: 2010. 

US Patent 7,332,351. Method for making nanoparticles. Awarded: 2008. 

US Patent 6,924,116. Method for identifying cells. Awarded: 2005. 

US Patent 6,548,264. Coated nanoparticles. Awarded: 2003. 

US 61949509. Silver nanoparticle-enhanced photosensitizers as antibacterial and antibiofilm 
agents. Peng Zhang; Hong Tang; Bo Hu. Submitted: 03-2014 (Inventor). 
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Bill Heineman, Chemistry, College of Arts & Sciences 

Skin Health, Therapeutics, On Skin Technologies 
 

Biography 

 
William R. Heineman received a BS in Chemistry from Texas Tech University in 1964 and a PhD in 
Chemistry in 1968 from the University of North Carolina at Chapel Hill under the direction of Professor 
Royce Murray. He was a Research Chemist at Hercules Research Center for two years before becoming a 
Postdoctoral Research Associate with Professor Ted Kuwana in 1970 at Case Western Reserve University 
and then at The Ohio State University. He joined the faculty at the University of Cincinnati in 1972 where 
he is now Distinguished Research Professor and Head of the Department of Chemistry. 

 
Professor Heineman’s research interests include spectroelectrochemistry, chemical sensors, analytical 
chemistry of radiopharmaceuticals, polymer modified electrodes, electrochemical immunoassay, and 
microfluidic systems for chemical analysis. He has published over 400 research papers and patents and 
has presented over 500 lectures at conferences, universities, and government/industrial laboratories. 
He is coauthor of the laboratory manual Chemical Experiments for Instrumental Methods, the 
instrumental analysis textbook Chemical Instrumentation: A Systematic Approach; and coeditor of the 
textbook Laboratory Techniques in Electroanalytical Chemistry. 

 
Professor Heineman has received numerous awards including Sigma Xi Research Recognition Award, 
Cincinnati Chemist of the Year,Japanese Government Research Award for Foreign Scientists, George 
Rieveschl, Jr. Award for Distinguished Scientific Research, Humboldt Prize from Germany,  Charles N. 
Reilley Award in Electroanalytical Chemistry from the Society for Electroanalytical Chemistry, Chemical 
Sensors Award from the International Meeting on Chemical Sensors, Award for Excellence in Teaching 
from the Division of Analytical Chemistry of the American Chemical Society, Torbern Bergman Medal 
1999 from the Analytical Section of the Swedish Chemical Society,  Fields of Analytical 
Chemistry award  by the Eastern Analytical Association, and the Outstanding Achievement in Sensors 
Award from the Electrochemical Society. He was elected a Fellow of the American Association for the 
Advancement of Science in 2001 and chosen for the inaugural class of Fellows of the American Chemical 
Society in 2009. 

 
Heineman has served on numerous advisory boards for journals including Analytical Chemistry, 
Biosensors and Bioelectronics, Analytica Chimica Acta, and Electroanalysis. He was a co-founder and the 
first President of the Society for Electroanalytical Chemistry and was a member of the Board of 
Directors. Heineman has been active in the American Chemical Society. In the Cincinnati Section he 
served as Cintacs Editor, Secretary, Chair, Trustee, and Councilor. In the Division of Analytical Chemistry 
he served as Treasurer, Councilor, and Chair. 
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Research Interests 

 
Spectroelectrochemistry; Chemical sensors & biosensors; Polymer modified electrodes; Electrochemical 
immunoassay; Microfluidic systems for chemical analysis 

 
Recent Publications 

 
Amperometric Homogeneous Competitive Immunoassay in a Perfluorocarbon Emulsion Oxygen 
Therapeutic (PEOT), R. E. Barlag, H. B. Halsall, W. R. Heineman, Anal. Bioanal. Chem., 405, 3541-3547, 
2013. 

 
Zinc Detection in Serum by Anodic Stripping Voltammetry on Microfabricated Bismuth Electrodes, P. 
Jothimuthu, R. A. Wilson, J. Herren, X. Pei, W. Kang, R. Daniels, H. Wong, F. Beyette, W. R. Heineman, I. 
Papautsky, Electroanalysis, 25, 401-407, 2013. 

 
A Multiwalled-Carbon-Nanotube-Based Biosensor for Monitoring Microcystin-LR in Sources of Drinking 
Water Supplies, C. Han, A. Doepke, W. Cho, V. Likodimos, A. A. de la Cruz, T. Back, W. R. Heineman, H. B. 
Halsall, V. N. Shanov, M. J. Schulz, P. Falaras, D. D. Dionysiou, Adv. Funct. Mater., 23, 1807-1816, 2013. 

 
Electrochemical Sensing of Dissolved Hydrogen in Aqueous Solutions as a Tool to Monitor Magnesium 
Alloy Corrosion, J. Kuhlmann, F. Witte, W. R. Heineman, Electroanalysis, 25, 1105-1110, 2013. 

 
Electrochemical Studies of Catalyst Free Carbon Nanotube Electrodes, T. Wang, H. Manamperi, W. Yue, 
B. Riehl, B. Riehl, J. Johnson, W. R. Heineman, Electroanalysis, 25, 983-990, 2013. 

 
Detection of Trace Zinc by a Micro Electrochemical Sensor Based on Carbon Nanotube Threads, X. Guo, 
W. H. Lee, N. Alvarez, V. Shanov, W. R. Heineman, Electroanalysis, 25, 1599-1604, 2013. 

 
Three-Component Spectroelectrochemical Sensor Module for the Detection of Pertechnetate (TcO4-), S. 
Chatterjee, S. A. Bryan, C. J. Seliskar, W. R. Heineman, Rev. Anal. Chem., 32, 209-224, 2013. 

 
Cyclic Voltammetric, Fluorescence and Biological Analysis of Purified Aeruginosin A, A Secreted Red 
Pigment of Pseudomonas aeruginosa PAO1, E. Amba, S. Su, R. R. Boissy, A. Greatens, L. Sallans, W. R. 
Heineman, D. J. Hassett, Microbiology, 159, 1736-1747, 2013. 

 
A System for Characterizing Mg Corrosion in Aqueous Solutions using Electrochemical Sensors and 
Impedance Spectroscopy, A. Doepke, J. Kuhlmann, X. Guo, R. T. Voorhees, W. R. Heineman, Acta 
Biomaterialia, 9, 9211-9219, 2013. 

 
Fast Escape of Hydrogen from Gas Cavities around Corroding Magnesium Implants, J. Kuhlmann, I. 
Bartsch, E. Willbold, S. Schuchardt, O. Holz, N. Hort, D. Hoche, W. R. Heineman, F. Witte, Acta 
Biomaterialia, 9, 8714-8721, 2013. 

 
Electrochemistry and Spectroelectrochemistry of Europium(III) Chloride in 3LiCl-2KCl from 643 to 1123 
K, C. A. Schroll, S. Chatterjee, T. G. Levitskaia, W. R. Heineman, S. A. Bryan, Anal. Chem., 85, 9924-9931, 
2013. 
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Simplified Nitrate-Reductase-Based Nitrate Detection by a Hybrid Thin-Layer Controlled Potential 
Coulometry/Spectroscopy Technique, T. Wang, K. T. Schlueter, B. L. Riehl, J. M. Johnson, W. R. 
Heineman, Anal. Chem., 85, 9486-9492, 2013. 

 
The Application of Nafion Metal Catalyst Free Carbon Nanotube Modified Gold Electrode: Voltammetric 
Zinc Detection in Serum, W. Yue, A. Bange, B. L. Riehl, J. M. Johnson, I. Papautsky, W. R. 
Heineman, Electroanalysis, 25, 2259-2267, 2013. 

 
Electrochemical Liquid Phase Deposition of Tin Oxide on Gold Electrode, S. Kishioka, W. R. 
Heineman, Thin Solid Films, 548, 349-353, 2013. 

 
Photophysics and Luminescence Spectroelectrochemistry of [Tc(dmpe)3]+/+2 (dmpe = 1,2­ 
Bis(dimethylphosphino)ethane), S. Chatterjee, A. S. Del Negro, F. N. Smith, Z. Wang, S. E. Hightower, B. 
P. Sullivan, W. R. Heineman, C. J. Seliskar, S. A. Bryan, J. Phys. Chem., 117, 12749-12758, 2013. 

 
Lab-on-a-chip Sensor with Evaporated Bismuth Film Electrode for Anodic Stripping Voltammetry of Zinc, 
W. Kang, X. Pei, W. Yue, A. Bange, W. R. Heineman, I. Papautsky, Electroanalysis, 25, 2586-2594, 2013. 

 
Disposable Copper-Based Electrochemical Sensor for Anodic Stripping Voltammetry, X. Pei, W. Kang, W. 
Yue, A. Bange, W. R. Heineman, I. Papautsky, Anal. Chem., 86, 4893-4900, 2014. 

 
Carbon Nanotube-Loaded Nafion Film Electrochemical Sensor for Metal Ions: Europium, T. Wang, D. 
Zhao, X. Guo, J. Correa, B. Riehl, W. R. Heineman, Anal. Chem., 86, 4354-4361, 2014. 

 
Simultaneous Detection of Heavy Metals by Anodic Stripping Voltammetry Using Carbon Nanotube 
Thread, D. Zhao, X. Guo, T. Wang, N. Alvarez, V. Shanov, W. R. Heineman, Electroanalysis, 26, 488-496, 
2014. 

 
Improving Reproducibility of Lab-on-a-Chip Sensor with Bismuth Working Electrode for Determining Zn 
in Serum by Anodic Stripping Voltammetry, X. Pei, W. Kang, W. Yue, A. Bange, W. R. Heineman, I. 
Papautsky, J. Electrochem. Soc., 161, B3160-B3166, 2014. 

 
Effects of Elevated Magnesium and Substrate on Neuronal Numbers and Neurite Outgrowth of Neural 
Stem/Progenitor Cells in vitro, J. J. Vennemeyer, T. Hopkins, J. Kuhlmann, W. R. Heineman, S. K. Pixley, 
Neuroscience Research, 84, 72-78, 2014. 

 
Spectroelectrochemical Sensors: New Polymer Films for Improved Sensitivity, L. K. Morris, C. J. Seliskar, 
S. A. Bryan, W. R. Heineman in Optics and Photonics for Counterterrorism, Crime Fighting, and Defence 
X; and Optical Materials and Biomaterials in Security and Defence Systems Technology XI, D. Burgess 
and R. Zamboni, Eds, Proceedings of SPIE, 9253, 925311/1-15, 2014. 

 
Copper-Based Electrochemical Sensor with Palladium Electrode for Cathodic Stripping Voltammetry of 
Manganese, W. Kang, X. Pei, A. Bange, E. N. Haynes, W. R, Heineman, I. Papautsky, Anal. Chem., 86, 
12070-12077, 2014. 

 
Cloud Point Extraction for Electroanalysis: Anodic Stripping Voltammetry of Cadmium, C. A. Rusinek, A. 
Bange, I. Papautsky, W. R. Heineman, Anal. Chem., 87, 6133-6140, 2015. 
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Optically Transparent Carbon Nanotube Film Electrode for Thin Layer Spectroelectrochemistry, T. Wang, 
D. Zhao, N. Alvarez, V. N. Shanov, W. R. Heineman, Anal. Chem., 87, 9687-9695, 2015. 

 
Electrospun Carbon Nanofiber Modified Electrodes for Stripping Voltammetry, D. Zhao, T. Wang, D. Han, 
C. Rusinek, J. Steckl, W. R. Heineman, Anal. Chem., 87, 9315-9321, 2015. 

 
Gold-coated Carbon Nanotube Electrode Arrays: Immunosensors for Impedimetric Detection of Bone 
Biomarkers, M. Ramanathan, M. Patil, R. Epur, Y. Yun, V. Shanov, M. Schulz, W. R. Heineman, M. K. 
Datta, P. N. Kumta, Biosensors and Bioelectronics, 77, 580-588, 2016. 

 
Monitoring Biodegradation of Magnesium Implants with Sensors, D. Zhao, T. Wang, X. Guo, J. Kuhlmann, 
A. Doepke, Z. Dong, V. N. Shanov, W. R. Heineman, Journal of Minerals, Metals & Materials Society, 68, 
1204-1208, 2016. 

 
Beyond Graphene Foam, A New Form of Three-Dimensional Graphene for Supercapacitor Electrodes, L. 
Zhang, D. DeArmond, N. T. Alvarez, D. Zhao, T. Wang, G. Hou, R. Malik, W. R. Heineman, V. Shanov, J. 
Materials Chemistry A: Materials for Energy and Sustainability, 4, 1876-1886, 2016. 

 
Advances in H2 Sensors for Bioanalytical Applications, D. Zhao, T. Wang, W. R. Heineman, Trends in 
Analytical Chemistry, 79, 269-275, 2016. 

 
In Vivo Monitoring the Biodegradation of Magnesium Alloys with an Electrochemical H2 Sensor, D. Zhao, 
T. Wang, J. Kuhlmann, Z. Dong, S. Chen, M. Joshi, P. Salunke, V. N. Shanov, D. Hong, P. N. Kumta, Acta 
Biomaterialia, 36, 361-368, 2016. 

 
Bare and Polymer-Coated Indium Tin Oxide as Working Electrodes for Manganese Cathodic Stripping 
Voltammetry, C. A. Rusinek, A. Bange, M. Warren, W. Kang, K. Nahan, I. Papautsky, W. R. Heineman, 
Anal. Chem., 88, 4221-4228, 2016. 

 
Conductivity Sensor for Real-time Monitoring of Magnesium Corrosion under Cell Culture Conditions, K. 
Ojo, J. Kuhlmann, T. Hopkins, W. R. Heineman, S. Pixley, Electroanalysis, 28, 2522-2532, 2016. 

 
Spectroelectrochemistry of EUCl3 in Four Molten Sault Eutectics; 3 LiCl-NaCl, 3 LiCl-2 KCl, LiCl-RbCl, and 
3 LiCl-2 CsCl; at 873 K, C. A. Schroll, S. Chatterjee, T. Levitskaia, W. R. Heineman, S. A. Bryan, 
Electroanalysis, 28, 2158-2165, 2016. 

 
Efficient Capture of Magnetic Microbeads by Sequentially Switched Electroosmotic Flow – An 
Experimental Study, D. Das, M. Al-Rjoub, W. R. Heineman, R. Banerjee, J. Micromechanics and 
Microengineering, xx, xxxx-xxxx, 2016. 

 
Polymer-Coated Boron Doped Diamond Optically Transparent Electrodes for Spectroelectrochemical 
Sensors, C. A. Rusinek, M. F. Becker, R. Rechenberg, N. Kaval, K. Ojo, W. R. Heineman, Electroanalysis, 
28, 2228-2236, 2016. 

 
Conductivity as a Sensor for Monitoring Relative Magnesium Corrosion Rates in Real-time, in Serum- 
containing Media under Cell Culture Conditions, K. Ojo, T. Hopkins, M. Joshi, P. Salunke, G. Zhang, K. 
Nahan, Z. Zhang, D. Zhao, S. K. Pixley, V. Shanov, W. R. Heineman, Electroanalysis, xx, xxxx-xxxx, 2016. 
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Electrochemical Characterization of Vertically Aligned Carbon Nanofiber Arrays Prepared by Hole-mask 
Colloidal Lithography, J. E. Robinson, W. R. Heineman, L. B. Sagle, M. Meyyappan, J. E. Koehne, 
Electroanalysis, xx, xxxx-xxxx, 2016. 

 
Carbon Nanofiber Electrode Array for the Detection of Lead, J. E. Robinson, W. R. Heineman, L. B. Sagle, 
M. Meyyappan, J. E. Koehne, Electrochem. Communications, 73, 89-93, 2016. 

 
Absorption Spectroscopy for the Quantitative Prediction of Lanthanide Concentrations in the 3LiCl-2CsCl 
Eutectic at 723 K, C. A. Schroll, A. M. Lines, W. R. Heineman, S. A Bryan, Analytical Methods, 8, 7731­ 
7738, 2016. 

 
Visual H2 Sensor for Monitoring Biodegradation of Magnesium Implants in vivo, D. Zhao, T. Wang, W. 
Hoagland, D. Benson, Z. Dong, S. Chen, D-T. Chou, D. Hong, J. Wu, P. N. Prashant, W. R. Heineman, Acta 
Biomaterialia, 45, 399-409, 2016 

 

 
Books 

 
P. T. Kissinger and W. R. Heineman. Laboratory Techniques in Electroanalytical Chemistry; Dekker, New 
York, 1984. 

 
P. T. Kissinger and W. R. Heineman. Laboratory Techniques in Electroanalytical Chemistry, 2nd Ed.; 
Dekker, New York, 1996. 

 
D. T. Sawyer, W. R. Heineman and J. M. Beebe. Experiments in Instrumental Methods; Wiley, New York, 
1984. 

 
H. A. Strobel and W. R. Heineman. Chemical Instrumentation, 3rd ed.; Wiley, New York, 1989. 

 
R. W. Murray, R. E. Dessy, W. R. Heineman, J. Janata, W. R. Seitz, Eds. Chemical Sensors and 
Microinstrumentation; ACS Symposium Series No. 403: Washington, DC, 1989. 

 
P. G. Eller, W. R. Heineman, Nuclear Site Remediation: First Accomplishments of the Environmental 
Management Science Program, ACS Symposium Series 778, Washington, DC, 2003. 

 
Book Chapters 

 
Nanoscale Engineering of Electrodes, Biosensors, and Protein Surfaces, Chapt. 19, Y. Yun, L. Conforti, Z. 
Dong, V. N. Shanov, J. S. Shin, W. Heineman, H. B. Halsall, W. Feng, C. H. Ahn, J. Doh, in Nanomedicine 
Design of Particles, Sensors, Motors, Implants, Robots, and Devices, Artech House, Eds., M. J. Schulz, V. 
N. Shanov and Y. Yun, 475-489, 2009. 

 
Electrochemistry: Principles and Measurements, Chapt. 12, W. R. Heineman, J. R. Kirchhoff, J. F. 
Wheeler, C. E. Lunte, S. H. Jenkins, in Clinical Chemistry: Theory, Analysis, Correlations, 5th ed., Elsevier, 
Eds., L. Kaplan and A. Pesce, 222-236, 2010. 
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