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Low Dose 1440nm Laser Treatment
Induces Collagen Deposition and Pigment Removal
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Abstract
Nonablative fractional photothermolysis creates micro
thermal zones (MTZs) while sparing the surrounding tissue.
This produces efficacious results and decreased patient
downtime. This study characterized the wound healing
pathway induced by low dose treatment.
Ten subjects were treated with a fractional 1440nm laser
system (Clear+Brilliant™, Solta Medical, Inc., Hayward, CA).
The wound healing response to a single treatment was
investigated.
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Low dose 1440nm laser treatments induced an expected
wound healing response. Thermal damage zones were
evident immediately after treatment. Three days posttreatment microscopic epidermal necrotic debris (MENDs)
was overlying the regenerated epidermis. Also observed was
an upward migration of pigmentation. At fourteen days
there was sustained pigment removal, and the dermal lesion
showed increased expression of markers of collagen
remodeling. These results were consistent with the known
wound healing response to nonablative fractional laser
treatment.
Low dose fractional laser treatment produces a mild
inflammatory response while retaining some high dose
treatment efficacy. The treatments induced thermal
damage and the expected pattern of wound healing and
dermal remodeling. A relatively low inflammatory response
and rapid epidermal regeneration was observed.
Furthermore, histological analysis indicated efficacy for
pigment removal and neocollagenesis. While high dose
treatments might produce increased efficacy, further studies
comparing these techniques are warranted.

Aims
• To evaluate the safety and efficacy of the 1440nm laser
for general skin resurfacing, including the treatment of facial
dyschromia, fine lines, skin texture, and overall appearance.
• To demonstrate the wound healing response by in vivo
histological analysis of skin biopsy specimens after laser
treatments.

Figure 4. Outward migration of pigment. At 3 days post treatment,
Fontana Masson staining showed outward migration of melanin throughout
the epidermis into the MENDs to be exfoliated off. At 14 days post
treatment the epidermis overlying the MTZs remained devoid of pigment
while the adjacent areas showed pigment in the basement membrane.

Figure 2. Repair of Micro Thermal Zones (MTZs).
Immediately post treatment H&E staining showed regions of
thermally damaged epidermis overlying a dermal zone of
collagen denaturation. There was also separation of the
dermal-epidermal junction. At 3 days post treatment the
epidermis had regenerated, and there was microscopic
epidermal necrotic debris (MEND) formation immediately
above the epidermis. By 14 days post treatment there was
complete re-epithelialization and healing of the basement
membrane, and the MENDs exfoliation process was almost
complete. Furthermore, all time points demonstrated a dosedependent response in thermal lesion size, depth of
penetration, and severity.
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Figure 5. Improvement in tone and texture. Photographs of baseline and
at the 2 week follow up after the completion of 6 treatments every 2
weeks. Treatment with the 1440nm laser demonstrated improvements in
skin tone, texture, and pore size.
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Methods
Subjects with different Fitzpatrick skin types were enrolled in
a prospective, IRB approved study. All treatments were
performed using the Clear+Brilliant™ laser system (Solta
Medical, Inc., Hayward, CA) which has a source wavelength of
1440nm.
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Subjects treated on the face received six treatments every
two weeks and were photographed at regular intervals to
monitor changes. Ten subjects were treated on the forearms
with three different treatment levels: low (4mJ), medium
(7mJ), and high (9mJ). Subjects were allowed to heal for 0,
3, and 14 days before biopsy collection. Biopsies were
formalin fixed and paraffin embedded prior to sectioning and
staining.

Figure 6. Improvement in dyschromia. Photographs of baseline and at
the 1 month follow up after the completion of 6 treatments every 2
weeks. Treatment with 1440nm laser demonstrated improvements in skin
tone, texture, and areas of pigmentation.

Conclusions
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Figure 1. Clear+Brilliant™ 1440nm laser treatment.

Figure 3. Deposition of new collagen fibrils. At 14 days post
treatment, Masson’s trichrome staining revealed increased
synthesis and deposition of new collagen fibrils in the dermal
region in the vicinity of the MTZs.

Nonablative fractional photothermolysis is a safe and effective treatment
for pigmentation and photoaging. At the conclusion of this prospective
study, no serious side effects or serious adverse events were observed or
reported. Both investigator and subject self-assessments demonstrated a
positive treatment effect. Although forearm samples have a slower
turnover rate than facial skin, histology results revealed the expected
wound healing cascade. Low dose 1440nm laser treatment elicited micro
thermal zones (MTZs) comprised of both a epidermal and dermal
component. The size and severity of the MTZs were dose-dependent.
Outward migration of pigment was evident by 3 days post treatment. By
14 days post treatment there was complete healing of the basement
membrane, MENDs exfoliation, and deposition of newly synthesized
collagen. Taken together these results describe a novel laser treatment
for the improvement of skin tone and texture.

