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LED (light-emitting diode) tech-
nology exists just about every-
where, including alarm clocks

and wristwatches. Researchers suggest
that certain devices can harness LED
power to eliminate early signs of pho-
toaging through a process called pho-
tomodulation. Some marketers claim
that devices can even treat acne and
vitiligo. Robert A Weiss, MD,
Associate Professor of Dermatology at
Johns Hopkins University School of
Medicine, Director of Maryland Laser
Skin & Vein Institute, and a pioneer
in LED photomodulation addresses
its power, potential, and application.

Q. What is known about the mecha-
nism of action of LED photomodula-
tion?
A. “There is very strong evidence that
the mechanism of action is based on
activation of mitochondria,” Dr.
Weiss says. Skin culture and biopsy
studies suggest that non-thermal LED
energy stimulates an increase in mito-
chondrial activity and an increase in
synthesis of ATP. 

Key to effective use of LED energy
is “the right energy at the right pulse
duration,” Dr. Weiss says. Studies in
press in Lasers in Surgery and Medicine
and Journal of Drugs in Dermatology,
show that the Gentlewaves LED
Photomodulation Device (Light-
Bioscience, LLC) used alone improved
texture and fine wrinkling, reduced
uneven pigmentation, and diminished
background erythema.

Dr. Weiss, who is on the scientific
advisory board at LightBioscience, says
there’s also evidence of an anti-inflam-
matory effect with the yellow LED,
including reductions in collagenase
(MMP-1) following therapy. “We
notice increased collagen synthesis and
decreased collagen breakdown,” he
notes.

Q. Who is the ideal candidate for LED
rejuvenation? What is a treatment ses-
sion like?
A. “The ideal candidate is a younger
patient who doesn’t have significant
signs of photoaging,” Dr. Weiss says,
“Someone who might have, in the past,
been a candidate for a very light chemi-
cal peel.”

The study protocol, which appears
to provide optimal results, calls for
treatment twice a week for four weeks.
Results last for about four to six
months, Dr. Weiss says, after which a
single monthly treatment may be suffi-
cient to maintain results.

A critical element of therapy is
appropriate skin cleansing prior to
LED application. “You must do a thor-
ough job of cleaning the skin” before
therapy, Dr. Weiss notes. This means
removing all make-up and clearing the
pores, usually with a good skin cleanser.
Some patients, particularly women who
wear make-up, may require use of a
deep-cleansing mask as well as light
microdermabrasion (such as with the
Vibraderm) at the first and fourth
treatments, he says.

The actual LED application takes
just minutes. There is no thermal dam-
age and no downtime. 

The only “prerequisite” to therapy is
that patients must practice “religious
use of sunscreens” (minimum SPF 30),
Dr. Weiss stresses. Not only does sun-
screen use help maintain results and
prevent additional photoaging, it is
critical to prevent UV radiation from
counteracting the LED’s beneficial
effects on collagen, he explains. 

Q. What are other applications for
LED photomodulation?
A. There are reports of red and blue
LEDs used to treat acne, as well as
claims of efficacy for LED used in pig-
mentary disorders, such as vitiligo, but
there is little research to back these
claims. Dr. Weiss stresses that the cur-
rent studies show photorejuvenation
benefit with the yellow LED device’s
specific energy (about 2J/cm2) and pulse
duration. Other devices offer different
energies, fluences, and light ranges.
There is interest in investigating other
applications for LED, including acne
and possibly post-laser wound-healing. 

Q. Are at-home units similarly effective?
A. While he won’t count out future
development of an effective, at-home
LED device, Dr. Weiss says the only
proven effective LED device is the in-
office unit. 

Specifically, currently marketed
hand-held red LEDs have no evidence
of efficacy, Dr. Weiss says. 

Will LED Photomodulation Lead the
Way in Non-Thermal Rejuvenation?
New technology promises to diminish signs of photoaging without thermal
injury. Now there are studies to support it.
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