EDITOR
Robert G. Keim, DDS, EdD, PhD

SENIOR EDITOR
Eugene L. Gottlieb, DDS

ASSOCIATE EDITORS

Birte Melsen, DDS, DO (Aarhus, Denmark)

Ravindra Nanda, BDS, MDS, PhD
(Farmington, CT)

John J. Sheridan, DDS, MSD (Jacksonville, FL)

Peter M. Sinclair, DDS, MSD (Los Angeles, CA)

Bjorn U. Zachrisson, DDS, MSD, PhD
(Oslo, Norway)

TECHNOLOGY EDITOR
W. Ronald Redmond, DDS, MS (San
Clemente, CA)

CONTRIBUTING EDITORS

R.G. Alexander, DDS, MSD (Arlington, TX)

Jeff Berger, BDS, DO (Windsor, Canada)

S. Jay Bowman, DMD, MSD (Portage, Ml)

Robert L. Boyd, DDS, MEd (San Francisco, CA)

Vittorio Cacciafesta, DDS, MSC, PhD (Milan,
Italy)

José Carriere, DDS, MD, PhD (Barcelona,
Spain)

Jorge Fastlicht, DDS, MS (Mexico City, Mexico)

John W. Graham, DDS, MD (Litchfield Park, AZ)

Robert S. Haeger, DDS, MS (Kent, WA)

Warren Hamula, DDS, MSD (Monument, CO)

Masatada Koga, DDS, PhD (Tokyo, Japan)

Neal D. Kravitz, DMD, MS (South Riding, VA)

Bjorn Ludwig, DMD, MSD (Traben-Trarbach,
Germany)

James Mah, DDS, MS, DMS (Los Angeles, CA)

Richard P. McLaughlin, DDS (San Diego, CA)

James A. McNamara, DDS, PhD (Ann Arbor, MI)

Elliott M. Moskowitz, DDS, MS (New York, NY)

Jonathan Sandler, BDS, MSC, FDS RCPS,
MOrth RCS (Chesterfield, United Kingdom)

Sarah C. Shoaf, DDS, MEd, MS (Winston-
Salem, NC)

Georges L.S. Skinazi, DDS, DSO, DCD
(Paris, France)

Michael L. Swartz, DDS (Encino, CA)
Flavio Uribe, DDS, MDS (Farmington, CT)

EXECUTIVE EDITOR
David S. Vogels IlI

MANAGING EDITOR
Wendy L. Osterman

EDITORIAL ASSISTANT

J. Brooke Baum

MARKETING DIRECTOR
Phil Vogels

BUSINESS MANAGER
Lynn M. Bollinger

CIRCULATION MANAGER

Carol S. Varsos

ART DIRECTOR

Irina Lef

Address all communications to Journal of
Clinical Orthodontics, 1828 Pearl St., Boulder,
CO 80302. Phone: (303) 443-1720; fax: (303)
443-9356; e-mail: info@jco-online.com. See our
website at www.jco-online.com.

VOLUME XLVIII NUMBER 2

©2014 JCO, Inc.
May not be distributed without permission.
www.jco-online.com

THE EDITOR’S CORNER

The Orthodontics of Bobsledding

I have been a devoted fan of the Olympics, both
Winter and Summer, for as long as I can remember. One
of the highlights of my younger life was trying out for the
trap team in hopes of competing in the 1972 Munich
Olympics. I didn’t make it that far, but the thrill of the
effort and even the possibility of participation is a wonder-
ful memory that I will carry to the end of my days.

The modern Olympics have provided an interna-
tional focus not only for the development of athletic prow-
ess and personal discipline but for technological innova-
tion as well. For example, during the recent competition in
Sochi, Russia, one of the announcers pointed out that the
bobsledders were working closely with metallurgists to
develop materials that would minimize sliding friction
and thus increase the velocity of their sleds—at least in
theory. I couldn’t help but wonder whether that process
might correlate with the efforts of orthodontic inventors
and manufacturers to reduce friction in bracket-wire sys-
tems. The intent is the same: decrease friction and thereby
increase speed. I am willing to bet, however, that as the
bobsled researchers progress, they may discover some of
the limitations that orthodontic scientists realized not too
long ago.

A quick Internet search on the physics of bobsledding
reveals that the factors involved in determining sled veloc-
ity are similar to the forces involved in orthodontic tooth
movement. According to an informative article titled
“How Bobsledding Works”, the physical properties acting
on a bobsled include gravity, drag, wind pressure, and
momentum, in addition to friction.! Gravity is the force
that actually propels the sled down the track after the
crew’s initial running push. Drag, a result of the air pass-
ing over and around the sled, increases with the size of the
moving object and also increases with the relative wind
speed around the object. It is this force that mandates the
aerodynamic morphology of the sled itself and is probably
the most influential in determining its terminal velocity.
Although teeth travel at a very low rate of speed along an
archwire, the “drag” of the roots through the bone could be
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considered analogous to the drag imposed by the
wind on a sled, making it by far the most impor-
tant factor governing the rate of tooth movement.
Momentum is the product of an object’s mass and
its velocity. The more massive an object, the
harder it is to stop, which is why heavier sleds
have an advantage over lighter sleds in overcom-
ing the effects of friction and drag. Of course,
with teeth traveling so slowly, momentum has no
discernible impact on the rate of tooth movement.

Since there is very little friction between ice
and smooth metal, friction is much less of a con-
cern to bobsled engineers than either drag or
momentum. Still, in Olympic competition—as in
the practice of orthodontics—every possible edge
counts, and considerable effort and expense have
gone into minimizing metal-to-ice friction so as
to maximize bobsled velocity. Similarly, much
has been made of friction in orthodontics over the
past 20 years. In the August 2007 issue of JCO,
however, Dr. Mike Swartz pointed out that the
steady-state methods used to measure orthodon-
tic friction in vitro have probably resulted in an
overestimation of its clinical significance.2 One
of the best overviews I have seen on the subject
was written by Dr. Jack Burrow in 2009.> In my
2013 JCO interview of Dr. Burrow and his men-
tor, Dr. Bill Proffit, they noted that the effect of
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friction on tooth movement may actually be neg-
ligible when compared to the impact of bracket
binding or archwire notching.* Citing the find-
ings of Articolo and Kusy,> they concluded that
binding influences the rate at which a tooth slides
along an archwire so much that the effect of fric-
tion “can essentially be disregarded”.

In summary, when it comes to determining
the overall velocity of a moving object—whether
that object is a tooth moving along an archwire or
a bobsled plummeting down a track in Sochi—
friction is only one factor to be considered. The
reality is that it is probably much less important a
factor than is presumed in either case. RGK
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