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Agenda

• The Problem
– Students emailing study materials clogging in 

boxes and servers

• Social Networking guiding principles

• Solution – Tutornet
• Results
• Other Benefits

• The “Trench”

Groundswell

• The groundswell is a social trend in which 
people use technology to get the things 
they need from each other, rather than 
form traditional institutions like 
corporations.

Li, C. Bernoff, J. Groundswell winning in a world 
transformed by social technology, 2008 Harvard Press

The Social Technographics Profile 
groundswell: winning in a world transformed by social technologies     
Li and Bernoff

US
Creator 18%
Critic 25%
Collector 12%
Joiner 25%
Spectator 48%
Inactive 44%
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TutorNet

Larry Hurtubise
The Ohio State University 

College of Medicine
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Channels mV changes Time Misc.
Initiation -Ions enter the cell through gap 

junctions from neighboring cells
Slightly depolarizes 
the cell (from -85 or 
-70mV)

Phase 0 – Depolarization -Na channels open when 
membrane is depolarized to -
70mV. 
-L-type Ca channels begin to 
open when depolarizes to -
35mV.

-From -70 to 
+20mV
-Almost vertical 
slope

Short <50ms Phase ends as Na channels 
inactivate

Phase 1 – Early 
Repolarization &
Phase 2 - Plateau

-Na channels are inactivated
-KIR are closing
-L-type Ca channels are opening
-Depolarization-opened K 
channels (KR & KS) opening

From around 
+20mV to -15 mV

About 400ms -Balance of K out and Ca in causes 
the plateau
- Ca channels inactivate at the end 
of phase 2
-myoplasmic [Ca] is highest at end 
of plateau. Muscle tension is peaks 
slightly after [Ca] peak.

Phase 3 – Repolarization -L-type Ca channels are 
inactivated
-KR & KS are open
-As the membrane repolarizes 
the K channels above close but 
KIR opens

From around 
+15mV to resting 
potential (-85 mv)

About 100ms Outward movement of K 
repolarizes the membrane

Phase 4 – Resting -KIR is the dominant channel
-Na and L-type Ca channels 
change from inactivated to 
closed

Very little change in 
mV

Until another 
action potential

Includes relative refractory period

Refractory Period -When the Na and L-type Ca 
channels are inactivated
-allows/ensures the muscle to 
contract (is required for cardiac 
muscle cells)

Includes phases 1-
3

Relative refractory period– time 
from -70mV (where some Ca 
channels go to closed) to when all 
channels are closed. 
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