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Abstract

Background: At-home phototherapy devices for the treatment of acne have emerged as an ap-
pealing treatment option and as an effective adjunct treatment to existing modalities. The prin-
cipal goal of the study was to determine the changes in the number of inflammatory lesions in
acne patients. Methods: Patients received instruction for daily at-home use of Silk’'n Blue device
for 12 weeks. Follow-up visits were conducted at 1 and 3 months to collect data. Results: Fifteen
subjects with mild to severe cases experienced improvement over the course of the trial. The de-
crease in mean inflammatory acne counts (from 41.26 to 24.46) and mean percent reduction
(41.8%) were statistically significant (p < 0.001). Some participants experienced percent reduc-
tions as great as 67%. No adverse events were recorded. Conclusions: The Silk’'n Blue device is a
safe and effective modality for at-home treatment of mild, moderate, and severe inflammatory
acne vulgaris with proper use.
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1. Introduction

Acne vulgaris affects 80% - 90% of people during their adolescence, and half continue to experience symptoms
into adulthood [1]-[3]. The condition is moderate-to-severe in 15% - 20% of people in their late teens [4]. It is
characterized by noninflammatory open or closed comedones, and by inflammatory papules, pustules, and cysts.
Secondary scarring may also result. The disfigurement caused by severe acne and acne scars can have negative
psychological and psychosocial effects [5]. These include stigmatization from peers, lower self-esteem, inter-
personal difficulties, anxiety, depression, and higher unemployment rates [6].
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The treatment of acne is directed towards four known pathogenic factors. These are the plugging of the fol-
licle, excess sebum production, the presence and activity of the bacteria Propionibacterium acnes (P. acnes),
and inflammation of the skin [7]. Existing pharmacotherapeutic options are topical comedolytics, topical and
systemic antibiotics, hormonal manipulations, and oral retinoids. Procedural treatments include manual extrac-
tion of comedones, intralesional steroid injections, and superficial glycolic or salicylic acid peels.

Despite a wide variety of treatment options, there is a growing demand among both patients and practitioners
for fast, safe, and side-effect-free interventions [8]. Various forms of phototherapy with visible light have been
shown to be effective in the treatment of acne vulgaris [9]. Treatments using light within the blue range have
been found to be particularly effective in the selective destruction of P. acnes bacterium. The bacteria produce
and store endogenous porphyrins, absorbing light energy at the near-UV and blue light spectrum [9]. Absorption
of the appropriate wavelength of light energy causes the creation of a highly reactive free radical species leading
to the destruction of the bacterial cell wall [10]. Infrared laser light selectively targets the dermal layer where
sebaceous glands are located [8]. The heat from the absorbed energy creates thermal injury and alters the struc-
ture of the sebaceous glands. Reduction in size of sebaceous glands and sebum output also results in acne im-
provement.

The objective of this open-label study was to evaluate the safety, efficacy, and usage compliance of the FDA-
approved Silk’n Blue system for the self-treatment of mild to severe acne. The primary goal of the study was to
determine the changes in the number of inflammatory lesions.

2. Materials and Methods
2.1. Study Design

This study was a 12-week, open-label, prospective cohort study carried out in New York, NY, USA between
June and October 2013. Patients were instructed to treat themselves at home daily for 12 weeks. Follow-up visits
to evaluate the results were scheduled at 1 and 3 months following the last treatment. Each patient served as its
own control by comparing the acne count at base-line to the follow-up results.

During the first visit, each patient received verbal instruction of treatment guidelines and was instructed on
how to turn on the Silk’n Blue device and to hold the applicator against the skin. Patients were to hold the Blue
applicator on the skin without moving the device for 3 minutes on a section of the affected area, repeating until
the entire affected area had been treated. Treatment time could be increased to 5 minutes as tolerated per active-
ly treated area.

Inflammatory lesion counts were conducted at baseline, at 1 month, and at 3 months, using individual lesion
counts of the entire face, ranging from hairline to jawline. Standardized digital photographs were taken at all
three visits. A subject questionnaire on response to treatment and discomfort was completed at each follow-up
visit.

2.2. Subjects

Written informed consent was obtained from all subjects prior to enrollment. Fifteen participants aged 17 - 31
years with Fitzpatrick skin types I-VI (12 women and 3 men) were enrolled. Mild acne was graded as the pres-
ence of a small number of inflammatory papules. Moderate acne was graded as a greater number of papules,
pustules, and some inflammatory cysts. Severe ache was characterized by a greater number of papules, pustules,
and inflammatory cysts, as well as the presence of inflamed acne scars.

The inclusion criterion for participants was the presence of persistent inflammatory acne. Patients were al-
lowed to continue using prescribed topical acne treatments. Participants were required to refrain from using sys-
temic oral treatments or undergoing laser treatments during this period of time or the 6 months preceding par-
ticipation in this clinical trial.

2.3. Light Source

The Silk’n Blue (Home Skinovations, Yokneam, Israel) is a rechargeable hand-held device for patient-controlled
application of blue light therapy and an infrared heating. An array of 24 LEDs produces blue-violet light of wa-
velengths in the 405 - 460 nm range. The light is emitted in a uniform distribution to avoid hot spots. A proxim-
ity sensor causes the lights to turn on only with skin contact to the light head. The device features a temperature
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sensor that turns the device off when the skin temperature reaches 41°C to prevent overheating of the skin.

2.4. Statistics

One-tailed student’s t tests were used to determine the statistical significance for a non-normal distribution with
large variation.

3. Results
3.1. Acne Counts

Inflammatory lesion counts were significantly reduced by blue light LED treatments after one month of treat-
ment (41.7% reduction, from a mean of 40.26 to 26.33, p < 0.001) (see Figure 1(a) and Figure 1(b)). The
greatest decrease occurred during the first month, and this significant improvement was sustained over the
course of the study. At 3 months, the mean percent reduction from baseline was 41.8% (from a mean of 41.26 to
24.46, p < 0.001). Representative clinical photographs are shown in Figure 2(a) and Figure 2(b).

At 3 months, fourteen of the fifteen participants showed a decrease in total lesions from baseline. Two partic-
ipants experienced percent reductions in inflammatory lesions of 61% and 67%. Eleven patients experienced
further improvement after the first month of treatment. Three participants experienced an increased lesion count
after the first month, and one patient returned to baseline results at 3 months. These results demonstrate short-
term efficacy in the reduction of lesions for all participants and a long-term maintenance of improved outcomes
for the majority of patients with continued use.

3.2. Patient Subjective Assessment

The subjective surveys elicited some important information. Two participants of Fitzpatrick skin type IV expe-
rienced slight pain and tenderness for 10 - 15 minutes after treatments. In both cases, these symptoms subsided
after one week of continued use. Eight subjects reported that they “liked” the device and found it to be effective.
Four subjects said that they “loved” the treatment system and expressed a commitment to continued use. Only
one participant did not see noticeable improvement and stopped consistent use of the device after breaking out
during the fourth week of the trial. Four participants expressed some difficulty in maintaining a consistent sche-
dule, but reported that they were overall pleased with the results.
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Figure 1. (a) Inflammatory acne lesion counts; (b) Percent improvement in lesion count. X = time, Y = lesion

count (a); % improvement (b).
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(b)

Figure 2. (a) Male, 19 yo, Fitzpatrick skin type Il. Left: baseline, right: 3 months follow-up; (b) Female, 24 yo, Fitzpatrick
skin type V. Left: baseline, right: 3 months follow-up.
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4. Discussion

Inflammatory lesions counts decreased for all participants during the first month. The majority of participants
were significantly satisfied with their overall trend towards clearer skin. They found that they were able to
maintain and improve upon the progress that they had made into the third month of treatment. Four of the 15
participants experienced an increase in lesions after 4 weeks, which may be explained by a decrease in novelty
and motivation to uphold usage compliance as directed. Nearly all patients stated that integrating the Silk’n Blue
treatment system into their daily routine had been a worthy use of their time and efforts.

This is the second open-label study investigating the safety and efficacy of the Silk’n Blue device [11]. This
trial evaluated the device’s at-home efficacy in reducing inflammatory lesion counts for a sample group with
greater variation in acne severity. The similarity in results between these two trials indicates that the Silk’n Blue
system is suitable for patients who may prefer self-treatment or have decreased access to regular in-office treat-
ments. The results of the present study support previous findings of blue and infrared light therapy as a suitable
stand-alone treatment for Acne vulgaris. This light therapy may be as, if not more, effective in combined use
with modalities that only a doctor can provide a patient.

Related studies have found that devices that use a combination of red and blue light are similarly effective in
decreasing the amount of P. acnes and inflammation in treated skin [12]. Red light can penetrate to the level of
the sebaceous glands and may have anti-inflammatory properties related to cytokine release from macrophages
[9]. A comparative study between the effectiveness of blue light therapy versus combination blue-red light ther-
apy is our recommendation for further research in this field.

5. Conclusion

The results of this study suggest that the Silk’n Blue device may be a safe and effective blue and infrared light
therapy for at-home treatment of mild, moderate, and severe inflammatory acne. Further study of the safety and
efficacy of combined blue and infrared light therapy systems is required for the treatment of different acne
symptoms in a larger set of patients with longer follow-up periods.
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