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Clinical Evaluation of Hair Removal Using an 810 nm Diode 
Laser With a Novel Scanning Device 

Erin Courtney RN BSN and David J. Goldberg MD JD 
Skin Laser & Surgery Specialists of NY and NJ, Hackensack, NJ

Introduction: Diode lasers are often considered as the gold standard preference for hair removal due to the deep penetration and ef-
fective targeting of the hair follicle. A wide variety of diode lasers are available, which can differ in terms of their parameters (such as 
fluence, pulse duration, repetition rate, scanner, and cooling).  
Objective: The objective of the study was to evaluate the safety and efficacy of hair removal with an 810 nm novel scanning diode laser, 
up to six months after last treatment. 
Methods: A scanning 810 nm diode laser was used for axillary hair removal of 14 female patients who received 3 treatments, 4-6 
weeks apart. Follow-up on hair count was conducted 3 and 6 months after last treatment and compared to baseline hair count. 
Results: No unexpected or significant adverse events were recorded. An average hair count reduction of 72.8% after 3 months and 
67.6% 6 months after the last treatment is demonstrated. 
Conclusions: The examined 810 nm diode laser was proven to be safe and effective for hair removal. Results were sustained for 6 
months after last treatment. Longer follow-up data are followed for further substantiation of the clinical effect.  Scanning technology 
can provide for potentially faster and safer treatments.
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 ABSTRACT

 INTRODUCTION

Excessive hair growth and the growth of hair in anatomic 
areas that are not cosmetically desirable is a common 
aesthetic problem. Photo-epilation is a preferred mode 

for hair removal compared to the conventional methods such 
as waxing and needle epilation in terms of safety, clearance 
efficacy, time saving, and ease of use.1 The lasers available to 
treat unwanted hair include the ruby laser (694 nm), the alexan-
drite laser (755 nm), the diode laser (800– 810 nm), the Nd:YAG 
(neodymium-doped yttrium aluminum garnet) laser (1064 nm), 
and intense pulsed light (IPL; 590–1200 nm) devices.2 Among 
the various photo-epilation technologies, the long pulse 810 
nm diode laser has demonstrated the best results and has been 
preferred by patients in a comparative study.3,4 

Diode lasers are the most popular preference for hair removal 
due to the deep penetration and targeting of the hair follicle. 
Often referred to as the gold standard in hair removal, the diode 
laser 810 nm wavelength is one that is highly reliable, has high 
papilla absorption, and can address a wide range of skin types, 
including skin types V and VI. 

Numerous published studies evaluating long pulse 810 nm diode 
lasers5-8 show long-term satisfactory hair clearance with com-
parable results. Other studies have also evaluated the variable 
parameters of diode lasers. Previous research has shown that high 
fluence, low repetition rate diode lasers, and low fluence, high 
repetition rate lasers present comparable short9 and long-term 

hair removal results.10,11 The effect of an 810 nm diode laser with 
low fluence and long pulse duration, even without cooling, was 
examined and demonstrated to reduce pain and risks while main-
taining clinical efficacy in long term hair removal.12 However, the 
contribution of contact cooling to the safety of hair removal, along 
with the ability to use high fluence for efficacy, is also well es-
tablished.13 The use of a scanning mechanism in 800 nm diode 
laser handpiece can potentially speed up an effective hair removal 
treatment without the need for multiple passes.14 

The objective of the current clinical study was to evaluate the 
safety and efficacy of hair removal using an 810 nm scanning 
diode laser. Short and medium-term follow-up results (3 and 6 
months after last treatment) were assessed. 

 MATERIALS AND METHODS
The Device
An 810 nm laser using a scanning handpiece (Diolaze, InMode 
MD Ltd., Israel) was used in this study to determine hair reduc-
tion results. The laser has an 8 mm x 50 mm sapphire crystal 
that emits an 810 nm wavelength through scanning of short (30 
ms) or long (80 ms) series of pulses and repetition rate that can 
be adjusted from single to auto-repeat (1-0.5 pps). The maxi-
mum fluence is 60 J/cm2. 

To increase patient comfort, the laser emission zone is surround-
ed by a plate that offers triple cooling during treatment. Such 
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treatment’s efficacy was evaluated at 2 follow-up visits, 3 and 
6 months after last treatment, by calculating the percentage of 
hair reduction. Safety was evaluated after each treatment and 
at follow-up sessions. Any adverse event was documented. 

Photographs were taken before each treatment session, and at 
follow-up visits. Hair counts were conducted on 2x2 cm stick-
ers, with reproducible position. 

Efficacy and Safety Assessments
Efficacy assessment: Photographs and hair counts at 3 and 6 
months post-last treatment session were compared to baseline 
photos to determine hair reduction efficacy.

Safety assessment: Safety assessment was completed after each 
treatment session and at each follow-up time visit. The parameters 
assessed included pain, excessive edema, excessive erythema, 
burn, localized infection, skin pigmentation, and textural alterations.

Study Procedure
At visit 1, baseline data for patient screening was collected pri-
or to the first treatment, and informed consent was obtained. 
Photographs of both axillae were taken before the session. The 
right and left axillae were both treated. After the treatment ad-
verse events, if any, were recorded. 

Treatment endpoints were assessed immediately following 
each treatment. Responses manifested as singed hair smell, 

a handpiece provided pre-cooling, parallel cooling, and post-
cooling. The continuous cooling ensures that topical anesthesia 
is rarely required during treatment. The laser’s scanning cooling 
handpiece is shown in Figure 1. 

Study Design
14 subjects received 3 treatments, 4-6 weeks apart, with the 
Diolaze on the bilateral axillae, yielding 28 treatment zones. The 

FIGURE 1. InMode device with Diolaze scanning handpiece.

TABLE 1.

Hair Count at Baseline and at Follow-up Visits 3 and 6 Months Post-Last Treatment and Percentage of Hair Reduction

Baseline Hair Count 3 months Hair Count 6 months Hair Count
% Reduction 

3 months
% Reduction  

6 months

Average 69.1 16.7 20.6 72.8 67.6

Standard Deviation 37.9 17.8 15.9 27.6 24.6

P-value 1.71E-07 2.06E-07

FIGURE 2. Graphic representation of average hair counts at baseline and 
at follow-up visits 3 and 6 months post-last treatment.
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treatment, were also excluded. Additional exclusion criteria 
included use of medication known to induce photosensitivity, 
use of oral retinoids within 6 months prior to treatment, exces-
sive exposure to sunlight or artificial UV light, and tattoo or 
permanent makeup on the area to be treated.

Statistics
Statistical analysis of hair count differences was performed, 
comparing results before treatment to those at 3 and 6 months 
post-last treatment. Paired t-test was used and level of signifi-
cance was calculated (P values). 

 RESULTS
Demographics: 14 female patients aged 22-62 and Fitzpatrick skin 
type II – IV (of Caucasian, Hispanic, and Indian origin), with brown/
black and coarse/fine terminal hair in the axillae, who were inter-
ested in axillary hair removal, were included in the study.

Treatment parameters: All subjects were treated at 30-40 J/cm2 with 
a short pulse width of 30 ms. Cooling varied from 10oC for lighter 
skin to 2oC for darker skin. The scanning handpiece was used. 

Safety: No unexpected or significant adverse events were recorded.

Expected immediate response included mild pain, mild ery-
thema, and mild edema that subsided with no interference 
after a few hours. 

perifollicular erythema, and/or edema, and occasional lack of 
resistance to hair plucking.

In treatment visits 2 and 3, scheduled 4-6 weeks apart, pho-
tographs and adverse event recordings were performed and 
treatment was administered.

At 3 and 6 months post-last treatment, photographs and ad-
verse event recordings were once again performed.

Patient Selection
Inclusion criteria included adult female patients 18-70 
years of age and Fitzpatrick skin type I – IV with brown/
black terminal hair in the axillae. Subjects who partici-
pated in the study signed an informed consent form that 
had been approved by the Institutional Review Board and 
agreed to follow the treatment and follow-up schedule and 
post-treatment care. 

Exclusion criteria included history of previous laser hair re-
moval treatment in axilla, current or past history of skin cancer, 
severe concurrent medical conditions, pregnancy and nurs-
ing, impaired immune system, any active cutaneous eruption 
in the treatment area, keloids, and/or abnormal wound heal-
ing. Subjects with poorly controlled endocrine disorders, in 
particular PCOS, diseases that may be stimulated by light, 
and any surgery in the treated area within 3 months prior to 

FIGURE 3. Sample photos of left axilla of a selected patient at (A) baseline and at (B) 3 and (C) 6 months post-last laser treatment.

 (A)  (B)  (C)

FIGURE 4. Sample photos of right axilla of a selected patient at (A) baseline and at (B) 3 and (C) 6 months post-last laser treatment.

 (A)  (B)  (C)
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No burn, localized infection, skin pigmentation, or textural al-
terations were recorded.

Efficacy: Table 1 and Figure 2 demonstrate hair counts of 28 
treatment areas (left and right axillae of 14 patients) at baseline 
and at follow-up visits 3 and 6 months post-last treatment. An 
average hair count reduction of 72.8% after 3 months and 67.6% 
6 months after the last treatment was demonstrated. 

Figures 3 and 4 demonstrate sample photos of left and right ax-
illae of two selected patients at baseline and at 3 and 6 months 
post-last laser treatment. 

 DISCUSSION
Safety evaluation during the treatments and follow up visits in-
dicated that this novel 810 nm scanning hair removal device is 
safe and no unexpected or significant adverse events occurred. 

Study results indicated that ~70% hair reduction was achieved 
at 3 months after 3 treatments and nearly maintained at that 
level for an additional 3 months. Both reductions in hair count 
after 3 and 6 months were statistically significant (P<0.05).

After 6 months, there was a slight decline in hair reduction 
comparing to 3 months. This may suggest that a maintenance 
treatment may be considered to sustain or even improve the 
percentage of hair reduction. 

The parameters of treatment were established as effective 
and safe parameters. They include the combination of the 
wavelength (810 nm), with high fluence, short and effective 
pulse width, along with effective cooling. The large scanner 
size of 50 x 8 mm can speed up the treatment time while the 
scanner’s cooling handpiece helps in decreasing discomfort, 
and increasing safety. 

In summary, final results after 3-month follow-up show an aver-
age hair reduction of ~70% that was maintained after 6 months. 
No unexpected, prolonged, or significant adverse events were 
recorded. 
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