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High-power light treatments target unsightly skin conditions

Lawrence D. Maloney

Some call it a vanity tool. Others see it as a way to delay the aging process.
Whatever the motivation, the application of intense light to skin for cos-
metic purposes has become a booming business.

Such light-based procedures barely existed before 1997, when Palomar
Medical Technologies, Burlington, MA, became the first company to get
FDA clearance on a laser system for hair removal. Now, estimates CEO
Joseph Caruso, consumers spend about $8 billion annually on such care,
ranging from removing wrinkles, tattoos and sun spots to treating distigur-
ing acne and port wine stains.

Meanwhile, the worldwide market for the equipment that makes these
procedures possible has jumped to about $600 million a year, while grow-
ing at an annual rate of more than 20 percent.

Behind this surge: better and more-cost effective devices, a sharp
increase in the number of doctors trained in the procedures, and the
greater willingness of the Baby Boom generation to correct conditions
that their parents were content to live with.

Spotlight on Palomar

Few companies have prospered more from this trend than Palomar, which
eight years ago shed other businesses to concentrate on the cosmetic laser
market. In 2004, the company’s sales hit $58.7 million, up 57 percent
from 2003.

Transformation of the technology itself has been a big driver. “When
cosmetic lasers were first introduced in the mid 90, they were complex
systems that weighed 800 Ibs, cost $200,000 each and were used almost
exclusively by plastic surgeons and dermatologists,” notes Steve
Armstrong, VP of operations for Palomar. “Now, systems weigh less than
50 Ibs, cost $40,000 to $100,000, and the practitioners have expanded to
include family-practice physicians and even spa personnel under physician
supervision.”

Over the last decade, Palomar has designed several light-based systems,
often supported by joint research and clinical trials at Massachusetts
General Hospital and Wellman Laboratories.

In a typical procedure, the laser system directs a beam of light at a type
of tissue. When the beam of energy reaches its target, it is absorbed and
converted into heat, destroying or stimulating cells in the target area. For
hair removal, for example, the laser targets the melanin in the hair follicle.
To treat acne scars, the device aims at cells near the surface of the skin to
stimulate the production of collagen.

Although it still produces laser-based systems, Palomar since 2001 has
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A woman receives a photofacial with a Palomar pulsed-light system.
Consumers now spend an estimated $8 billion a year on such cosmetic
treatments.

introduced several platforms based on intense pulsed light (IPL), a tech-
nology that it believes is as effective as lasers, while being safer, easier to
use, and less costly. IPL systems also tend to be more efficient in convert-
ing electrical energy into light energy. Such systems are typically evaluated
in terms of the “fluence,” or energy density delivered, typically measured
in joules per square centimeter (J/cm2).

While lasers provide intense, single-wavelength beams of light, IPL sys-
tems typically use a Xenon lamp to deliver a broad spectrum of light—from
Ultraviolet to Visible to Infrared—over a larger spot size for faster treat-
ments. Depending on the condition to be treated, doctors can change
hand pieces which are equipped with filters that apply different wave-
lengths of light to the patient’s skin. They can also vary power settings, the
duration of each energy pulse, and the time between pulses.

“The old laser systems commonly relied on 6 kW of power,” notes Paul
Dunleavy, manager of product development. “One of our biggest success-
es was moving to a desktop IPL system with 1.5 kW of power.” The key to
that transformation, explains Dunleavy, was in power electronics, where
Palomar engineers shifted from a passive pulse forming network (PFN) to
an active PEN that delivers continuous power to the flashlamp.

Palomar’s patented power supply system uses high-speed semiconduc-
tor switches that control the discharge of energy from the capacitor
through an inductor and flashlamp. Other key components within the
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