
Abstract

Conclusions
At-home treatments with this device resulted in statistically and clinically significant improvement in periorbital wrinkles. Treatments were well-
tolerated and resulted in a safety profile consistent with fractional non-ablative treatments. This compact device offers a safe, convenient, and
effective home-use option for targeted treatment of periorbital wrinkles.

Background and Objectives
Rhytides around the eyes are often a specific area of desired improvement. There is a need for non-ablative fractional lasers to treat small areas.
This study was conducted to determine the safety and efficacy of a new compact 1440 nm, fractional, non-ablative, home-use laser focused in
treating periorbital wrinkles.

Study Design/Materials and Methods
Forty-five subjects, ages 35-70 with Fitzpatrick skin types I-VI, were enrolled in a prospective clinical study. Subjects self-treated their left and
right periorbital areas daily for 8 weeks and were followed for 12 weeks after the final treatment. Most treatments were performed at home and
lasted approximately one minute per eye area. A panel of 3 independent, blinded dermatologists scored periorbital wrinkles via randomized high
quality photographs using the Fitzpatrick Wrinkle Scale. Satisfaction questionnaires were completed at 2- and 4-weeks during treatment and at
1-day, 4-weeks and 12-weeks post final treatment. Tolerability and adverse events were monitored throughout the study.

Results
Forty-one subjects completed the study with mean periorbital wrinkle scores improving by 0.9 and 1.0 points (p<0.001) at 4- and 12-weeks post 
final treatment, respectively.  Eighty-three percent of subjects had at least a 1-point improvement around both eyes at 4-weeks post treatment as 
determined by ≥ 2 of the 3 blinded dermatologists. This improvement was sustained through 12-weeks post treatment in 81% of subjects.  Ninety 
percent of subjects were satisfied with treatment at four weeks post treatment. Satisfaction results were also durable with 88% of subjects 
remaining satisfied through 12-weeks post treatment.  Adverse device effects (ADEs) were typical of non-ablative fractional treatment with no 
serious or unexpected ADEs reported.  Mild erythema, stinging, and warm or burning sensation comprised 99% of all reported ADEs and most 
resolved within hours after treatment.  Treatments were very well tolerated with mean pain scores starting low (1.8 out of 10 after the first 
treatment) and reducing steadily to 1.1 by the end of the treatment phase. 
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Background and Objectives

Objective
The objective of this study was to evaluate the safety, efficacy, and
tolerability of this new compact, fractional, non-ablative, home-use 1440 nm
laser in treating periorbital wrinkles (crow’s feet).

Background
Non-ablative fractional photothermolysis creates microscopic thermal 
columns or zones (MTZs) of tissue injury having controlled width, depth, 
and density. This approach coagulates the dermis and epidermis, while 
leaving the stratum corneum intact. These controlled zones of thermal 
heating and tissue damage are surrounded by spared areas of viable 
untreated epidermis and dermis, allowing for rapid wound repair in the 
treatment zones.  The zones of coagulated tissue up-regulate the 
inflammatory cascade and stimulate fibroblasts, thus facilitating new 
collagen production.  The overall treatment effect of non-ablative fractional 
photothermolysis is a gradual improvement in fine lines and wrinkles, 
superficial epidermal pigmentation, and rough skin caused by 
photodamage (Laubach et al. 2006¹; Stumpp et al. 2009²) with minimal 
side effects and downtime.

The compact, cordless, handheld, battery-powered laser evaluated in this 
study is an over-the counter (OTC) device that operates at a wavelength of 
1440 nm. This technology utilizes the principal of non-ablative fractional 
tissue photothermolysis  (Figure 1 & 2) to specifically target improvement in 
fine lines and wrinkles around the eyes. 

The device delivers a fixed single treatment setting of 10 mJ at 90 
MTZs/cm² (0.90 J/cm²) to the periorbital area and functions only when in 
contact with and gliding across the skin. Device safety features include 
shutting off automatically once a programmed number of pulses have been 
delivered or manually, if needed or desired, by pressing the power button. 

Figure 1: Microthermal zone produced by this compact home-use laser in a 
hairless guinea pig showing coagulation of the dermis (210 um deep and 90 
um in diameter) less than 30 minutes after treatment.³

Figure 2: Microscopic epidermal necrotic debris found 5 days after treatment 
of a hairless guinea pig with this compact home-use laser. Epidermis has 
normalized.³

³Histologic images produced in a previous animal study and provided courtesy of: 
Jason B. Lee, MD 
Professor, Thomas Jefferson University, Department of Dermatology and Cutaneous Biology 
Director, Jefferson Dermatopathology Center

¹Lasers Surg Med. 38:142-149, 2006 
²J. Biomed. Opt. 14(2): 024018 (March/April 2009)
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Exclusion
• Pregnancy or breastfeeding.
• Known allergy or sensitivity to topicals
or study supplies provided in the study.

• Medical or cosmetic surgery on the   
face.

• Facial cosmetic procedures within 6 
months of the baseline visit.

• Dermal filler injections on the face.
• Use of topical or systemic steroids, 
topical retinoids, chemical exfoliants, 
and/or depigmentation products within  
4 weeks of the baseline visit.

• Infections, skin disorders, or visible 
scars on the face.

• Tanned or sunburned skin on the face.
• Smoking within 1 year of the baseline 
visit.

Efficacy Evaluations
• Three blinded expert physicians evaluated 

periorbital wrinkles using standardized photos 
at baseline, 4-weeks post and 12-weeks post 
final treatment.

• Before and after photos were randomized.
• The 9-point Fitzpatrick Wrinkle Assessment 
Scale was used to assess periorbital 
wrinkles.

Population
• 45 subjects enrolled into a randomized 

open-label study:
•Sex: 

o 42 female (93%) 
o 3 male (7%)

• Age Range: 35 – 70 years old  
(mean 51.9 ± 8.2)

• All Fitzpatrick skin types were  
enrolled (Figure 3).

• Race (Figure 4): 
o 36 White (80%)
o 2 Black/ African American (4%) 
o 2 Asian (4%) 
o 5 Other (11%) 

• Ethnicity: 
o 9 Hispanic/Latino (20%) 

• All had periorbital wrinkles on both 
sides of the face (Figure 5).

Study Design

Figure 6: Treatment area shaded in purple.

Treatment/Procedures
• Subjects self treated their left and right periorbital 

areas (Figure 6) at home 7 days per week for 8 
weeks and returned for follow-up visits at 1-day, 
4-, and 12-weeks post final treatment.

• Energy: 10 mJ
• Density: 90 MTZs/cm2

• Percent Coverage: ~ 3% per eye area
• Treatment Time: ~ 1 minute per eye area

• Subjects rated their pain from treatment weekly 
using a visual analogue scale, where 0 is no pain 
and 10 is extreme pain.

• Adverse events were monitored throughout  
the study.

• Satisfaction questionnaires were completed after 
2- and 4-weeks of treatment and at each follow-
up visit.

• Standardized photos of subjects were taken after 
4 weeks of treatment and at each follow-up visit.

Figure 3: Fitzpatrick Skin Type 

Figure 4: Race %(N)

Figure 5: Baseline Dermatological Exam of Periorbital Wrinkles
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Conclusions
This compact 1440 nm non-ablative, 
fractional laser is a safe and effective home-
use option for targeted treatment of 
periorbital wrinkles.

• Clinically significant improvement was 
observed and maintained through 12-
weeks post final treatment.

• A majority of subjects saw improvement 
in periorbital fine lines and wrinkles and 
skin texture.

• Treatments were extremely well tolerated 
with trace to mild side effects and 
minimal to no downtime.

Blinded Expert Panel Evaluation (Table 1)
• 83% of subjects had at least a 1-point 

improvement in periorbital wrinkles 
around both eyes at 4-weeks post 
treatment which was sustained through 
12-weeks post treatment in 81% of 
subjects as determined by ≥ 2 of 3 
blinded graders.

Side Effects and Tolerability 
(Figure 7)

• Mean pain scores started low and 
remained low throughout the study.

• No severe or serious adverse device 
effects were reported.

• Most common device related incidents 
were erythema, stinging/prickling, and 
warm/burning sensation. 

• Most (99.8%) events were reported as 
trace to mild in severity and resolved 
within hours after treatment.Baseline (left) and 12-weeks post final treatment (right)

Baseline (left) and 12-weeks post final treatment (right)

Baseline (left) and 12-weeks post final treatment (right)

Table 1: Mean (±SD) reduction in scores evaluated by 
blinded expert panel at 4- and 12-weeks post final 
treatment compared to baseline 
*Statistically significant (p <0.001)Subject Questionnaire (Table 2)

• A vast majority of subjects reported 
improvement in periorbital wrinkles and 
were satisfied with their treatment.

Indication 4-Weeks Post 12-Weeks Post

Periorbital 
Wrinkles 0.9* ± 0.8 1.0* ± 0.9

Results and Conclusions

Table 2: Percent of subjects reporting results at 4- and 
12-weeks post final treatment

Improvement in…
(% of Subjects)

4-Weeks 
Post

12-Weeks 
Post

Fine lines and wrinkles 
(around eyes) 85.4% 82.9%

Smoother Skin Texture 78.0% 82.5%

Overall Appearance 87.8% 85.4%

Overall Satisfaction  90.2% 87.8%

Figure 7: Mean pain score (0 – 10 scale) through 8 weeks 
of treatment
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