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We will begin momentarily at 2pm ET 

Slides available now! Recordings are available to ACS members. 

Contact ACS Webinars ® at acswebinars@acs.org  

www.acs.org/acswebinars 
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Type them into questions box! 

“Why am I muted?” 
Don’t worry. Everyone is muted except 
the presenter and host. Thank you and 
enjoy the show.  

Contact ACS Webinars ® at acswebinars@acs.org  

Have Questions? 
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Have you discovered the missing element?  

Find the many benefits of ACS membership! 3 

http://bit.ly/benefitsACS 

Benefits of ACS Membership  

Chemical & Engineering News (C&EN)  
The preeminent weekly news source.  

NEW! Free Access to ACS Presentations on Demand®  
ACS Member only access to over 1,000 presentation recordings from 
recent ACS meetings and select events.  

NEW! ACS Career Navigator  
Your source for leadership development, professional education, 
career services, and much more. 

4 http://bit.ly/benefitsACS 
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Let’s get Social…post, tweet, and link to 
ACS Webinars during today’s broadcast! 

facebook.com/acswebinars 

@acswebinars 

Search for “acswebinars” and 
connect! 

5 

How has ACS Webinars   benefited you? 
 

 ® 

Quote in reference to: http://bit.ly/GreenNano 

Be a featured fan on an upcoming webinar! Write to us @ acswebinars@acs.org  6 

“Great ACS Webinar on green chemistry in nanomaterials design 
and synthesis! I feel like the webinar connected with people from 
many different avenues of chemistry, and while not a 
comprehensive examination of the issues by any means, I feel 
that it inspired me and others to look closer at how we make the 
materials we do and to pay attention to the whole lifecycle of 
the material. Again, great content today! Many thanks to the 
speaker and ACS for hosting.” 

 
 

Katalin Korpany 
Materials Scientist, McGill University,  
ACS member for 6 years strong!  
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Learn from the best and brightest minds in chemistry! Hundreds of 
webinars presented by subject matter experts in the chemical 
enterprise. 
 

Recordings are available to current ACS members and become part of 
the archive once they are edited and posted. www.acs.org/acswebinars  
 

Broadcasts of ACS Webinars  continue to be available to the general 
public LIVE every Thursday at 2pm ET! 

 

  ® 

www.acs.org/acswebinars 8 
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ChemIDP.org 9 

10 http://bit.ly/2017iss 
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Upcoming ACS Webinars 
www.acs.org/acswebinars 

Contact ACS Webinars ® at acswebinars@acs.org  

Thursday, June 8, 2017 
 

HPLC Method Development Bootcamp: A Straight-Forward 
Approach to Solve 80% of Separation Problems 
 

Co-produced with ACS Professional Education 
 

Lee Polite, Founder and President, Axion Analytical Labs 
Bryan Tweedy, Manager, Office of Professional Education, American Chemical Society 

Thursday, June 15, 2017 
 

Exploring Alternative Careers in Chemistry: Part 2 
 

Co-produced with ACS Younger Chemists Committee, the ACS Women Chemists Committee, and C&EN Jobs 
 

Teresa Fryberger, Director of Board on Chemical Sciences and Technology, National Academy of Sciences 
Mary Beth Mulcahy, Chemical Incident Investigator, Chemical Safety Board 
Rachel Mohler, Senior Chemist, Petroleum Materials Characterization Unit, Chevron 
Jyllian Kemsley, Senior Editor, Chemical & Engineering News 

Mark Jones 
 Executive External Strategy and 

Communications Fellow,  

Dow Chemical  
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www.acs.org/acswebinars 
Slides available now! Recordings are an exclusive ACS member benefit. 

 

“Advances in Graphene Nanotechnology: Making the Paralyzed Walk” 
Session 5 of the 2017 Industry Science Series  

This ACS Webinar was co-produced by ACS Industry Member Programs, C&EN, and ACS Committee on Corporation Associates  

William Sikkema  
Ph.D. Candidate,  

Rice University 

James M. Tour 
T. T. and W. F. Chao Professor of 

Chemistry, Professor of Computer 

Science, Professor of Materials Science 

and NanoEngineering, Rice University 
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KMnO4 
 

After Sonication to Cut 

500 nm 
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3 a b c d e f h i j 

SEM images of (a-e) monolayer ribbons, (f,g) GNRs with coexisting mono- and bi-

layer fragments, (h,i) bilayer ribbons, and (k) a multilayer stack of GNRs. All scale-

bars in (a-j) are 250 nm, except for (d) at 500 nm. All GNRs have a width of 180-320 

nm, they can be up to several μm long, as shown in (d) at 6.1 μm and (e) at 3.2 μm. 

All scale-bars are 250 nm except for (e) at 500 nm.  

g 
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Carbon nanotubes are different than graphene nanoribbons.  Is there a way to 
covalently functionalize a carbon nanotube to render it water soluble while 
maintaining its high conductivity?  
 

A) No, because covalent functionalization would destroy its pi-conjugation 
 

B) Yes, since its pi-conjugation would still largely remain after covalent 
functionalization 

 

C) Yes, because one could functionalize the ends without affecting the central 
part of the nanotube 

 

D) No, because any functionalization, covalent or non-covalent, would shield 
the nanotube from being accessible for use 
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Muscle tissue 
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Motor neuron 
cell body 

CNS neuron 
Cell body 

CNS neuron 
Cell body 

Axon 
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Peripheral nervous system (PNS) Central nervous system (CNS) 
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Peripheral nervous system (PNS) Central nervous system (CNS) 

Muscle tissue 
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Axon retracts 

Axon retracts 

Dendrite retracts 

Peripheral nervous system (PNS) Central nervous system (CNS) 

Muscle tissue 
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Axon retracts 

Axon retracts 

Dendrite retracts 

Peripheral nervous system (PNS) Central nervous system (CNS) 

Muscle tissue 

30 



6/1/2017 

16 

Axon regrowth 

Axon regrowth 

Dendrite regrowth 

Environment is hostile to new growth   

Peripheral nervous system (PNS) Central nervous system (CNS) 

Muscle tissue 
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Environment encourages new growth 
and repair   

Connection not 
 re-established 

Peripheral nervous system (PNS) Central nervous system (CNS) 

Connection re-established 

Muscle tissue 
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Akhavan, O.; Ghaderi, E. J. Mater. Chem. B 2013, 1, 6291–6301 
33 

Sharp filamentous actin protrusions from end of growth cone sense 
Electrical and physical environment and direct the tip of the neuron’s process  

McCaig, et al. Trends in Neuroscience  25(7) 354 

0.1 mm 

Microtubules 
Filamentous actin 

Myosin 
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Axon regrowth 
Axon regrowth Dendrite regrowth 

Environment is hostile to new growth, 
but graphene nanoribbons may act as a 
favourable, electrically active substrate  

Environment encourages new 
growth and repair  

Peripheral nervous system (PNS) Central nervous system (CNS) 

Graphene nanoribbon 

Muscle tissue 
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Axon regrowth Dendrite regrowth 

Connection re-established 

Peripheral nervous system (PNS) Central nervous system (CNS) 

Graphene nanoribbon 

Connection re-established 

Muscle tissue 
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Synthesis modified from: Kosynkin, D.; et. al. ACS Nano, 2011 
Kosynkin, et. al. Tour, J. M. Nature 2009, 458, 872–876 
   

37 

10 μm 200 nm 

100 nm 10 nm 

200 nm 

100 nm 10 nm 

Scanning electron microscopy Transmission electron microscopy 

TEM courtesy Drew Metzger 
TEM courtesy Drew Metzger 

TEM courtesy Drew Metzger 
TEM courtesy Drew Metzger 

TEM courtesy Drew Metzger 
TEM courtesy Drew Metzger 

TEM courtesy of Drew Metzger 
Sikkema, et. al. SNI (accepted) 
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Harrison, et. Al. Neuroimage 68 (2013) 22-29 

1. Surgical window opened exposing spinal cord 
2. Spinal cord supported with a gentle hook 
3. Cord severed with a sharp blade 
4. One drop of 1% PEG-GNR in PEG 600  

applied to blunt ends of spinal cord 
5. Surgical window closed and sutured 

 

Spinal cord hook 
39 

How are the nanoribbons aligned parallel with the spinal cord? 
 

• Electrical fields 
 

• Magnetic fields 
 

• Shear forces 
 

• Individually with a nano-manipulator 
 

• Black Magic 
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They align similarly to the way logs align in a river with 
movement of the river 

http://historycruise.blogspot.com/p/log-drives-on-river.html 41 

1. Before functional recovery is observable, 
electrical connectivity can be measured 
 

2. Somatosensory evoked potentials (SSEP) 
show communication between extremities 
of the animal with its brain 
 

Electrically 
Stimulate here 

Record from 
sensory cortex 
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1. Showing recovery of SSEP signals after 
only 24 hours 
 

2. Electrical connection prevents further 
degradation of distal neurons 
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Post-operative day 

1% PEG-GNR in PEG600

PEG600

PBS
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Laminectomy and complete transection of cervical spinal cord at C5.  Then application of 
1 wt% pegylated-graphene nanoribbons (PEG-GNR or “Texas PEG”) in (polyethylene 

glycol)-600.  Shown is the rat mobility at 7, 14 and 21 days post surgery.   

45 

Mark Jones 
 Executive External Strategy and 

Communications Fellow,  

Dow Chemical  
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www.acs.org/acswebinars 
Slides available now! Recordings are an exclusive ACS member benefit. 

 

“Advances in Graphene Nanotechnology: Making the Paralyzed Walk” 
Session 5 of the 2017 Industry Science Series  

This ACS Webinar was co-produced by ACS Industry Member Programs, C&EN, and ACS Committee on Corporation Associates  

William Sikkema  
Ph.D. Candidate,  

Rice University 

James M. Tour 
T. T. and W. F. Chao Professor of 

Chemistry, Professor of Computer 

Science, Professor of Materials Science 

and NanoEngineering, Rice University 
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47 http://bit.ly/2017iss 
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Upcoming ACS Webinars 
www.acs.org/acswebinars 

Contact ACS Webinars ® at acswebinars@acs.org  

Thursday, June 8, 2017 
 

HPLC Method Development Bootcamp: A Straight-Forward 
Approach to Solve 80% of Separation Problems 
 

Co-produced with ACS Professional Education 
 

Lee Polite, Founder and President, Axion Analytical Labs 
Bryan Tweedy, Manager, Office of Professional Education, American Chemical Society 

Thursday, June 15, 2017 
 

Exploring Alternative Careers in Chemistry: Part 2 
 

Co-produced with ACS Younger Chemists Committee, the ACS Women Chemists Committee, and C&EN Jobs 
 

Teresa Fryberger, Director of Board on Chemical Sciences and Technology, National Academy of Sciences 
Mary Beth Mulcahy, Chemical Incident Investigator, Chemical Safety Board 
Rachel Mohler, Senior Chemist, Petroleum Materials Characterization Unit, Chevron 
Jyllian Kemsley, Senior Editor, Chemical & Engineering News 
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Mark Jones 
 Executive External Strategy and 

Communications Fellow,  

Dow Chemical  
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www.acs.org/acswebinars 
Slides available now! Recordings are an exclusive ACS member benefit. 

 

“Advances in Graphene Nanotechnology: Making the Paralyzed Walk” 
Session 5 of the 2017 Industry Science Series  

This ACS Webinar was co-produced by ACS Industry Member Programs, C&EN, and ACS Committee on Corporation Associates  

William Sikkema  
Ph.D. Candidate,  

Rice University 

James M. Tour 
T. T. and W. F. Chao Professor of 

Chemistry, Professor of Computer 

Science, Professor of Materials Science 

and NanoEngineering, Rice University 

How has ACS Webinars   benefited you? 
 

 ® 

Quote in reference to: http://bit.ly/GreenNano 

Be a featured fan on an upcoming webinar! Write to us @ acswebinars@acs.org  50 

“Great ACS Webinar on green chemistry in nanomaterials design 
and synthesis! I feel like the webinar connected with people from 
many different avenues of chemistry, and while not a 
comprehensive examination of the issues by any means, I feel 
that it inspired me and others to look closer at how we make the 
materials we do and to pay attention to the whole lifecycle of 
the material. Again, great content today! Many thanks to the 
speaker and ACS for hosting.” 

 
 

Katalin Korpany 
Materials Scientist, McGill University,  
ACS member for 6 years strong!  
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51 

Benefits of ACS Membership  

Chemical & Engineering News (C&EN)  
The preeminent weekly news source.  

NEW! Free Access to ACS Presentations on Demand®  
ACS Member only access to over 1,000 presentation recordings from 
recent ACS meetings and select events.  

NEW! ACS Career Navigator  
Your source for leadership development, professional education, 
career services, and much more. 

52 http://bit.ly/benefitsACS 
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ACS Webinars  does not endorse any products or services. The 
views expressed in this presentation are those of the presenter and 
do not necessarily reflect the views or policies of the American 
Chemical Society. 
 

  ® 

53 Contact ACS Webinars® at acswebinars@acs.org  
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Upcoming ACS Webinars 
www.acs.org/acswebinars 

Contact ACS Webinars ® at acswebinars@acs.org  

Thursday, June 8, 2017 
 

HPLC Method Development Bootcamp: A Straight-Forward 
Approach to Solve 80% of Separation Problems 
 

Co-produced with ACS Professional Education 
 

Lee Polite, Founder and President, Axion Analytical Labs 
Bryan Tweedy, Manager, Office of Professional Education, American Chemical Society 

Thursday, June 15, 2017 
 

Exploring Alternative Careers in Chemistry: Part 2 
 

Co-produced with ACS Younger Chemists Committee, the ACS Women Chemists Committee, and C&EN Jobs 
 

Teresa Fryberger, Director of Board on Chemical Sciences and Technology, National Academy of Sciences 
Mary Beth Mulcahy, Chemical Incident Investigator, Chemical Safety Board 
Rachel Mohler, Senior Chemist, Petroleum Materials Characterization Unit, Chevron 
Jyllian Kemsley, Senior Editor, Chemical & Engineering News 


