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Understanding waves and their effects

n the last issue, | mentioned four

questions you should answer to

determine if a piece of wave

equipment meets your needs.
Almost the whole article concentrated
on answering the first question:
"What waves, parameters and units
of measurement does it use?”

In this issue, we are going to cover the
topics of the other three questions: what
is targeted (tissue, cells, molecules, etc.),
what results can be expected (negative
and positive effects) and how the device
is operated.

Skin and light

| suggest you regard lasers, IPLs and
LEDs in a new way. Let’s first look at the
interaction between light and skin.

We already know that:

e |nfrared rays produce a pleasant
sensation of heat

e The sun’s UVa and UVb rays can burn
the skin

The basic interaction between light and
skin can be summed up in one sentence:
all devices that emit light heat the skin
to some extent.

How can heat improve such wide-
ranging skin disorders as vascular
cutaneous lesions (redness, rosacea,
etc.), pigment lesions (beauty marks,
brown spots, etc.), wrinkles, large pores,
dull skin, tattoos, scars, warts,
birthmarks and more? Because the
correct dosage of heat transforms
targeted tissues — just enough.

Photo: © fotografiche.eu - Fotolia.com

Ideal conditions

Our skin contains elements, called
chromophores, that absorb light. The
word actually means “light carriers”, but
it would be more accurate to say “light
transformers”. For when chromophores
receive light, they transform its energy
into heat.

However, to obtain the desired level of
heat, there are important factors to bear
in mind:

e Wavelength: some work better than
others. It's no coincidence that we
always find the same light quartet -
red (about 640 nm), yellow (about

590 nm), green (about 525 nm) and
blue (about 440 nm) — in LEDs.

e Intensity: you cannot remove hair with
LEDs. You cannot remove tissue with
IPLs. In both cases, the power density
is too weak.

e Length of Exposure: a few billionths
of a second under a Rubis Q-Switched
laser, would equal, for example,
several dozen seconds with an LED
handpiece and 15 to 30 minutes with
an LED panel.

e Distance: you must maintain the
correct distance.

e Angle: you must use the correct angle
of incidence (90 degrees in all cases).

Results

Water, melanin and hemoglobin are the
three chromophore targets, i.e., that
transform light energy into heat.

Water: water comprises 70 to 80 percent
of our body mass, but only 13 percent
of our skin, one of the driest tissues in
the body. This is enough, however, for
laser light to do its work.

Melanin: Fitzpatrick skin types | to VI are
based on the amount of melanin present
in the skin.

Hemoglobin: hemoglobin is found in red
blood cells (we have from 3 to 5 million
red blood cells per cubic centimetre of
blood). They give blood its red colour. It
is the hemoglobin that we see in the







