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Purpose: An in-office diamond tip microdermabrasion device (DG) was designed to simultaneously exfoliate, extract, and infuse
topical cosmetic serums into the skin to improve its appearance. Combining in-office procedures with take-home skincare may
enhance treatment outcomes. This study aimed to assess the efficacy of a novel combination of DG treatments with a take-home
cosmetic skincare regimen (DGR) to address facial dryness, hyperpigmentation, photodamage, or acne-prone/oily skin.

Patients and Methods: In this 12-week, open-label, single-center study, participants were assigned to 1 of 4 groups according to
skin presentation: dry, hyperpigmented, photodamaged, or acne-prone/oily. All participants received 6 bi-weekly DG treatments with
tailored DGR topical products. During the DG treatment, the dry, hyperpigmented, photodamaged, and acne-prone/oily groups
received hydrating, brightening, antioxidant, and pore-clarifying serums, respectively. Study endpoints included investigator grading,
standardized photography, and participant questionnaires.

Results: Sixteen participants aged 22 to 70 years with Fitzpatrick Skin Types [-V completed the study. Immediately after the first DG
treatment, significant improvements in dryness, radiance, texture, photodamage, and fine lines were achieved (P<0.01). At 72 hours,
significant improvements were maintained in all these parameters except fine lines (P<0.05). The DG and DGR combination provided
significant long-term improvements at week 12 compared to baseline for dryness, radiance, texture, hyperpigmentation, photodamage,
skin tone unevenness, and periocular/perioral fine lines (P<0.05).

Conclusion: The combination of DG and DGR showed significant immediate and long-term improvements in skin appearance. These results
show that the DG and DGR combination is a well-tolerated and effective intervention to enhance different aspects of facial skin quality.
Keywords: microdermabrasion, growth factors, antioxidants, photodamage, brightening, hydrating, DiamondGlow

Introduction
Facial skin quality can decline over time due to the combination of intrinsic chronological aging and extrinsic aging induced
by environmental factors, such as exposure to solar radiation, air pollution, and tobacco smoke.' The combination of these
factors results in structural and functional alterations in the skin, leading to changes in its overall appearance. Characteristics of
intrinsically aged skin include fine lines and uniform hyperpigmentation. In contrast, extrinsically aged skin, sometimes
referred to as photoaged skin, displays coarse wrinkles and mottled hyperpigmentation and may appear rough, sallow, or dry.?
Microdermabrasion is a widely used nonablative skin resurfacing technique that can address several facial skin concerns,
including fine lines, photodamage, and hyperpigmentation.%5 During microdermabrasion procedures, an abrasive component
is propelled on the skin’s surface with a simultaneous vacuum to remove debris, causing exfoliation and disruption of the
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stratum corneum.® This triggers a cascade of molecular changes that promote dermal and epidermal remodeling, which are
thought to lead to the improvements observed in the appearance of aged or damaged skin after microdermabrasion.”* The
procedure is non-invasive, well-tolerated, and has no associated downtime, making it a popular choice for skin rejuvenation.
Moreover, the temporary barrier disruption induced by microdermabrasion can increase the transdermal delivery of topical
drugs and cosmetics.” '" It has been shown that combining microdermabrasion treatments with the application of topical
antioxidants can provide greater improvements in skin appearance compared to microdermabrasion alone.'*

Combining take-home skincare with in-office facial rejuvenation procedures has been proposed as a means to
improve overall patient outcomes. However, no clinical studies have evaluated a tailored daily long-term skincare
regimen to complement microdermabrasion. A proprietary crystal-free microdermabrasion device (DG) was designed
with a precision diamond-tip handpiece that can simultaneously exfoliate the skin, extract debris, and infuse the skin with
cosmetic serums.'? This allows the serums to permeate the skin when the pores are open and the most receptive. It was
hypothesized that pre-, inter-, and post-treatment products tailored to particular skin concerns would complement the DG
procedure to improve different aspects of skin quality. This study aimed to assess the efficacy and tolerability of a series
of bi-weekly DG treatments combined with targeted take-home cosmetic product regimens to improve the appearance of
dry, hyperpigmented, photodamaged, or acne-prone/oily skin.

Materials and Methods

Participants
This study was conducted per all applicable guidelines for the protection of human subjects for research as outlined in 21
CFR 50, the accepted standards for Good Clinical Practice (GCP), and consistent with the guidelines in the Declaration
of Helsinki. All participants completed the informed consent process before participating in the study and provided
permission to have their photos published.

This single-center, open-label study enrolled men and women between the ages of 18—70 years with Fitzpatrick skin types
I to VI from a variety of ethnic backgrounds. Eligible participants presented with dry (mild to severe, 1-3 Overall Dryness
Scale), hyperpigmented (moderate-severe, 4-9 Overall Hyperpigmentation scale), photodamaged (Moderate-Severe, 4-9
Overall Photodamage Scale), or acne-prone/oily skin (Mild-Moderate, 2-3 Overall Acne Severity Scale) facial skin as
determined by clinical examination or self-reported oiliness. Participants had to be willing to abstain from any other topical
products (eg, skin lightening, retinoids, benzoyl peroxide, o/p hydroxy acids) on the facial area throughout the 12-week study.
If taking hormone replacement or hormones for birth control, they would not need to stop or change their medication for the
duration of the study. Participants were also advised to avoid extended periods of sun exposure.

Treatment Regimen

At the baseline visit, participants were assigned to 1 of 4 groups according to skin presentation: dry, hyperpigmented,
photodamaged, or acne-prone/oily. Participants in all groups were to receive a series of 6 DG procedures
(DiamondGlow®, Allergan Aesthetics, Irvine, CA, USA) every 2 weeks (baseline, week 2, week 4, week 6, week 8
and week 10) during the 12-week evaluation period. The DG treatment consisted of 2 passes across the face with
a vacuum setting of 4-5 PSI, and 1 pass on the neck with a vacuum setting of 3—4 PSI. Based on their assigned group,
participants received a customized infusion for their in-office DG procedure, customized immediate post-procedure
skincare products that were applied to the participant’s face (note: the neck received an application of physical sunscreen
[SPF 35] only), and a take-home skincare regimen (DGR) for use during the study (Table 1). The following products
have been previously described: HA®,'* TNS A+,'> TNS Recovery,'® LVS day and night,'”'® and LYT2."” All regimens
contained a growth-factor-based serum (TNS A+ or TNS Recovery). The participants were instructed to use the take-
home regimen daily as instructed in Table 1, except those that were enrolled in the hyperpigmented and acne-prone/oily
groups were advised to stop the use of the provided topical retinol (0.25%)?° 3 days prior to receiving each DG treatment,
and to resume application of the retinol 3 days after the DG treatment. Unless otherwise indicated, all products were

manufactured by SkinMedica (Allergan Aesthetics, Irvine, CA, USA).

2646 e Clinical, Cosmetic and Investigational Dermatology 2023:16

Dove!


https://www.dovepress.com
https://www.dovepress.com

Dove

Goberdhan et al

Table | Treatment Groups and Product Regimen

Skin Pre-DG Treatment Infusion | Post-DG Take-Home Regimen (DGR)
Condition
Dry Facial Cleanser | Ultra Hydrating ® HA® ® Facial Cleanser (AM & PM)
Serum ® TNS Ceramide Treatment Cream |® TNS A+ (AM & PM)
® SPF 35 Sunscreen ® HA’ (AM & PM)
® HAS Lip (Step I, step 2 optional) |® Dermal Repair Cream (AM & PM)
® SPF 35 Sunscreen (AM and as needed)
Photodamaged Facial Cleanser | Vitamin C Serum |® LVS Day ® Facial Cleanser (AM & PM)
® Rejuvenative Moisturizer ® TNS A+ (AM & PM)
® SPF 35 Sunscreen ® LVS Day (AM)
® HAS Lip (Step I, step 2 optional) |® LVS Night (PM)
* HA® (AM & PM)
® Rejuvenative Moisturizer (AM &PM)
® SPF 35 Sunscreen (AM and as needed)
Hyperpigmented | AHA/BHA Skin Brightening e LYT2 ® Facial Cleanser (AM & PM)
Cleanser Serum ® AHA/BHA Cream ® TNS A+ (AM & PM)
® SPF 35 Sunscreen ® LYT2 (AM & PM)
® HAS Lip (Step I, step 2 optional) |® Retinol 0.25% (PM)
® Rejuvenative Moisturizer (AM &PM)
® SPF 35 Sunscreen (AM and as needed)
Acne-prone/oily | Facial Cleanser | Pore Clarifying ® Ultra Sheer Moisturizer ® Facial Cleanser (AM &PM)
Serum ® SPF 35 Sunscreen ® TNS Recovery (AM & PM)
® HAS Lip (Step I, step 2 optional) |® Retinol 0.25% (PM)
® Rejuvenative Moisturizer (AM & PM)
® SPF 35 Sunscreen (AM and as needed)

Note: Items in bold represent key products not included in the basic skincare regimens.

Study Assessments

At the beginning of each visit, the face and neck were cleansed, and all makeup was removed at least 15 minutes prior to
investigator assessments and photograph acquisition. Live investigator assessments regarding efficacy and tolerability
were conducted at the baseline visit (both before and within 15 minutes immediately after the DG treatment) and before
each DG treatment at weeks 2, 4, 6, 8, and 10. The following efficacy parameters were assessed using a 10-point grading
scale where 0 corresponds to no appearance of the condition, 1-3 is mild, 4-6 is moderate, and 7-9 is severe:

Overall Hyperpigmentation: 0 indicates even skin color with no hyperpigmentation; 9 indicates many large spots with
increased pigmentation.

Overall Photodamage: 0 indicates facial skin is smooth to the touch without skin tone unevenness (red/brown), no
facial sagging, and significant fine or coarse lines in periocular, cheeks, forehead, or perioral areas; 9 indicates facial skin
has significant roughness, skin tone unevenness, may have facial sagging, and shows fine/coarse lines in 3 facial areas.

Skin Tone Unevenness: 0 indicates no red/brown patches or spots, and skin is completely even in color; 9 indicates
marked areas of skin tone unevenness.

Radiance: 0 indicates radiant, luminous, or glowing appearance; 9 indicates a dull/matte and/or sallow skin
appearance.

Fine Lines/Wrinkles (Forehead, Periocular, Cheeks, Perioral-Individually Assessed): 0 indicates no fine lines/wrinkles
present; 9 indicates many fine lines/wrinkles densely packed together in the treatment area.

Coarse Lines/Wrinkles (Forehead, Periocular, Cheeks, Perioral-Individually Assessed): 0 indicates no coarse lines/
wrinkles present; 9 indicates many coarse lines/wrinkles densely packed together in the treatment area.
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Tactile Roughness: 0 indicates smooth and even feeling skin texture; 9 indicates rough and uneven feeling skin
texture.

Additional investigator-graded efficacy and tolerability measures included:

Allergan Skin Roughness Scale?' (0—4 scale): 0 indicates smooth visual skin texture; 4 indicates extremely coarse
visual skin texture, deep creases, extreme elastosis.

Overall Dryness/Scaling (0-3 scale): 0 indicates no dryness or scaling; 3 indicates severe with marked roughness.

Clinical Tolerability Assessment for Erythema (0-9 scale): 0 indicates no redness; 9 indicates marked redness.

Immediately post-treatment and at follow-up visits, participants completed the following tolerability assessments:

Burning/Stinging or Itching (0-3 scale): 0 indicates no burning/stinging or itching; 3 indicates marked burning/
stinging or itching that causes discomfort and may interrupt daily activities or sleep.

Digital Photography and Skin Imaging
Standardized digital photography and 3D imaging were conducted at all visits using the Canfield VISIA-CR 4.3 Blue®
camera system (Parsippany-Troy Hills, NJ). Images were taken from frontal and 45° lateral left and right views with
standard 2, cross-polarized, parallel polarized, red channel, and brown channel lighting conditions to document any
changes in facial dryness/scaling, hyperpigmentation, photodamage, and acne and/or oiliness.

Miravex Limited, Antera 3D® (Dublin, Ireland) was used to acquire high-resolution 3D images. Triplicate images of
the left cheek region were captured for the hyperpigmented and acne-prone/oily groups, while triplicate images of the left
cheek and left eye region were captured for the photodamage and dry skin groups.

Participant Self-Assessment Questionnaires

Participants completed self-assessment questionnaires regarding their experience with the DG treatment on the face and
neck immediately after the baseline treatment. Additional questionnaires were completed at follow-up visits regarding the
DGR products combined with the DG treatments, overall improvement, overall satisfaction, and overall experience with
the DG treatments and DGR. Participants were also encouraged to complete a free-text comment section regarding their
experience with the DG treatment on the face and neck as well as the DGR products.

Statistical Analysis

All patients that completed at least 1 follow-up visit were included in all analyses. Student’s 7-tests were performed using
Microsoft Excel and were used to assess any significant changes compared to baseline in investigator-reported
parameters. P < 0.05 was deemed statistically significant.

Results
Study Participants

Nineteen women and one man, aged 22—70 years, enrolled in the study and completed the baseline visit (Table 2). The majority
were Caucasian (n= 12, 60%), and the most frequent Fitzpatrick skin type was II (n=6, 30%). At baseline, the 20 enrolled
participants were assigned a take-home product regimen (DGR) by skin presentation as dry (n=4), photodamaged (n=5),
hyperpigmented (n="7) or acne-prone/oily (n=4, Table 2). Sixteen participants completed the 12-week study. The 4 participants
who did not complete the study were due to a loss to follow-up (n=1 from acne-prone/oily), non-compliance (n=1 from acne-
prone/oily), requested withdrawal (n=1 from acne-prone /oily), and a non-related adverse event (n=1 from photodamaged).

Efficacy

The instant effects of DG were determined at the baseline visit by comparing the skin after the initial treatment.
Immediate significant improvements in overall dryness/scaling, photodamage, visible and tactile roughness, and
radiance were observed that persisted for 72 hours after the procedure (P<0.01, Figure 1A). The appearance of
forehead, periocular, perioral, and cheek fine lines also showed immediate significant improvements (P<0.01),
although these effects lessened after 72 hours (Figure 1B). There was a noticeable reduction in the severity of
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Table 2 Participant Demographics and Baseline

Disposition
Characteristic Participants (N=20)
Age, years
Mean 47
Range 22-70
Sex, n (%)
Female 19 (95%)
Male 1 (5%)

Ethnicity, n (%)

African American 1 (5%)
Asian 2 (10%)
Caucasian 12 (60%)
Hispanic 4 (20%)
Other 1 (5%)

Fitzpatrick Skin Type, n (%)

| 2 (10%)
Il 6 (30%)
11l 6 (30%)
v 5 (25%)
\% 1 (5%)
Skin Condition, n (%)
Dry 4
Photodamaged 5
Hyperpigmented 7
Acne-Prone/Oily 4

cheek fine lines but this effect was not significant. However, 2 weeks after the 6th DG treatment, there was
a significant, sustained reduction in the severity of perioral and periocular fine lines as compared to baseline
(P<0.05, Figure 1B). Benefits on overall hyperpigmentation and skin tone unevenness were seen starting in week 4
(P<0.01, Figure 1C). With continued adherence to DGR, progressive improvements were observed in overall
photodamage, overall hyperpigmentation, skin tone unevenness, tactile roughness, and radiance (Figure 1C).
Standardized digital photography supports these improvements in multiple different skin types (Figures 2-7).
Throughout the study, participant satisfaction consistently remained high. Immediately after the first DG treatment up until
week 12, a majority of participants (>80%) agreed with most questionnaire items regarding self-assessed efficacy (Figure 8).
Immediately after the first treatment, 95% of participants agreed or strongly agreed that DG “made me like the way my skin
looked after treatment”. At week 12, 82% of participants agreed or strongly agreed that DG “produced short-term results on my
skin (1-2 days)”, and 94% agreed or strongly agreed that it “produced long-term results on my skin (3+ days-weeks)”. After 1 or
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Immediately 72 h
Baseline Post-DG Post-DG

Figure 2 Short-term improvements observed in dry skin 72 hours after DG treatment. Participant pictured was a 55-year-old woman with Fitzpatrick Skin Type II.
Photographs under cross-polarized lighting (top) or red channel lighting (bottom) showing improvements in visible redness and skin tone unevenness immediately and 72
hours after DG treatment.

2 DG treatments with DGR, >94% of participants rated their overall satisfaction with the treatments as “excellent” or “good”.
After 3 DG treatments + DGR, 100% satisfaction was achieved, which was maintained throughout the 12-week study period.

Safety

The mean tolerability scores for itching, and erythema remained mild or below throughout the 12-week study. Fourteen
participants experienced treatment-related adverse events of facial burning/stinging post-DG (n=35), facial burning/
stinging post-DG+DGR (n=1), DGR-related facial burning and stinging (n=6), DGR-related raised bumps and
discomfort (n=1), and facial breakout (n=2). All adverse events were mild, except for 1 instance of moderate facial
burning/stinging post-DG + DGR, and 1 instance of DGR-related facial burning due to product getting into eyes. No
participants dropped out of the study due to treatment-related adverse events.

Discussion

Both non-invasive procedures and topical skincare products are popular interventions to address facial skin concerns and
combining these 2 modalities may lead to improved results and patient satisfaction. The proprietary DG handpiece
incorporates concurrent exfoliation from diamond-tip dermabrasion with the targeted delivery of topical products, taking
advantage of the temporary disruption of the stratum corneum for enhanced permeation of active ingredients to the
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a)

Baseline Week 12

b) Baseline Week 12

Figure 3 Improvements observed in hyperpigmented skin after 12 weeks of DGR. Participant pictured was a 49-year-old woman with Fitzpatrick Skin Type IV. (a)
Photographs under cross-polarized lighting showing improvements in the appearance of dark spots and skin tone unevenness. (b) 3D images showing marked improvements
in skin texture and overall discoloration.

epidermis.”'® This single-center, open-label study showed that combining a customized DG procedure with a targeted
take-home skincare regimen leads to significant improvements in multiple aspects of skin quality in individuals with dry,
photodamaged, hyperpigmented, or acne-prone/oily skin.

Each DGR consisted of a basic skincare regimen combined with supporting topical products specific to each skin condition
that were hypothesized to complement the DG procedure. All regimens contained a growth-factor-based serum (TNS A+ or TNS
Recovery) intended for its broad benefits for skin rejuvenation.'>'® The dry skin regimen included HA® a serum formulated with
5 forms of hyaluronic acid and a blend of ingredients that support healthy hydration and epidermal barrier function.'* The
photodamaged DGR contained the LVS dual day/night serum system, consisting of a blend of antioxidants and peptides that
defend against extrinsic and intrinsic stressors and support the skin’s reparative processes.'® Hyperpigmented skin received
a comprehensive brightening serum, LYT2, that has been shown to reduce hyperpigmentation in many different skin types.'
Finally, the DGR for the acne-prone/oily skin group included nightly retinol to aid with exfoliation, as well as address the
appearance of post-inflammatory hyperpigmentation and post-inflammatory erythema that often occur with acne.***

Immediate improvements in overall photodamage, skin dryness, roughness, and radiance were observed after a single
DG treatment. The improvement in texture is an established benefit associated with microdermabrasion procedures.
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a) Baseline Week 12

b)

Baseline Week 12

Figure 4 Improvements observed in photodamaged skin after 12 weeks of DGR. Participant pictured was a 36-year-old woman with Fitzpatrick Skin Type lll. (a)
Photographs under cross-polarized lighting showing improvements in overall photodamage, fine lines, discoloration, and texture. (b) 3D images showing reductions in the
appearance of dark spots and improvements in skin tone. (c) 3D images showing marked improvements in the appearance of fine lines/wrinkles.

Diamond-tip dermabrasion has previously been reported to lead to a transient increase in hydration, as measured by skin
capacitance, that returned to baseline within 1 day.>> This observation could explain the visible improvements seen here
in skin dryness and radiance because both are attributes that reflect overall skin hydration.”* The changes seen in the
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Baseline Week 2 Week 12
Baseline Week 2 Week 12

Figure 5 Improvements observed in acne-prone/oily skin after 12 weeks of DGR. The participant pictured was a 22-year-old woman with Fitzpatrick Skin Type IV. (a)
Photographs under Standard lighting showing improvements in skin texture and skin tone unevenness. (b) 3D images showing visible improvements in skin texture and
blemish appearance.

Baseline Week 6 Week 12

Figure 6 Improvements in appearance of hyperpigmented skin after 6 and 12 weeks of DGR. The participant pictured was a 43-year-old woman with Fitzpatrick Skin Type I,
under Standard lighting.

present study persisted longer than in prior reports, which suggests an additional benefit of the hydrating serum infusion
and the accompanying topical regimen in maintaining the short-term visible results from the DG procedure.

Notably, both the investigators and participants observed an immediate reduction in the appearance of fine lines. These
immediate effects could be explained by the hydration of keratinocytes from the procedural serum infusions and skincare, as
has been histologically observed previously.”> The long-term beneficial effects of microdermabrasion on wrinkles may be
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Baseline Week 12

Figure 7 Improvements in appearance of photodamaged skin after 6 and 12 weeks of DGR. The participant pictured was a 48-year-old woman with Fitzpatrick Skin Type |,
under parallel-polarized lighting.

Week 0 (Immediately after first DG)  mWeek 12 (After 6 DG Treaments)

felt like | received a deep cleaning

effectively removed dead skin from my face
made my skin feel more firm

made my skin feel more plump

reduced the apperance of fine lines and wrinkles
made my skin more radiant

made my skin feel good

1 would like to receive additional treatments

was a comfortable treatment

exfoliated my skin thoroughly while hydrating my skin
was an enjoyable treatment

0% 20% 40% 60% 80% 100%
Proportion of participants who rated “agree” or “strongly agree”

Figure 8 Participant self-perceived efficacy and satisfaction immediately after the first DG treatment and after 12 weeks of DGR.

attributed to dermal remodeling and increased collagen deposition that occurs over time.*’ Consistent with this hypothesis,
there was a significant and lasting improvement in both periocular and perioral fine lines by week 12. Continued bi-weekly DG
treatments accompanied by the targeted take-home product regimens also provided significant long-term improvements in
skin dryness, roughness, and radiance. Benefits on overall hyperpigmentation and skin tone unevenness were seen starting in
week 4. By both stimulating reorganization of melanin and enhancing the permeability of applied topical brighteners, the DG
and DGR combination may be a superior treatment for hyperpigmentation than either treatment alone. Altogether, the DG +
DGR regimens produced significant improvements in global skin quality as well as many individual skin quality parameters.

Almost all participants gave high ratings for self-efficacy and satisfaction from the initial treatment onward. Notably,
the treatment was well-tolerated among participants; the average tolerability scores for erythema, itching, and burning/
stinging remained at mild or below throughout the study, and no participants withdrew from the study due to adverse
events. In summary, the DG + DGR treatments provided meaningful improvements in multiple skin quality parameters
and high satisfaction from the participants’ perspective.

Limitations of this study include the open-label study design that did not include a control group. This design was chosen
because of the known benefits of microdermabrasion and previous studies describing the effects of the targeted topical products.
However, any additive or synergistic benefits of DG and the take-home regimens cannot be interpreted. Additionally, the sample
size was small and only one male was included. Because of the small sample size, all the participants were pooled into a single
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group regardless of their customized treatment. Moreover, there was considerable variability in the level of improvement seen for
the different skin attributes. To discern significant trends, the data were normalized to baseline to account for the heterogeneity of
the initial scores for skin quality parameters. Despite this limitation, the trends observed across skin attributes suggest that the DG
regimens can be broadly applicable to any individual seeking to target specific aesthetic concerns or improve overall skin
appearance. Further studies should be conducted across multiple centers and in a more diverse population to validate these
findings.

Conclusion

This study showed that bi-weekly DG diamond-tip dermabrasion procedures combined with a curated take-home product
regimen is a well-tolerated intervention that can address multiple facial skin concerns to improve overall skin appearance
and quality. The results presented here highlight the aesthetic benefits and high participant satisfaction that can be gained
from combining in-office procedures with targeted topical skincare products.

Data Sharing Statement

AbbVie is committed to responsible data sharing regarding the clinical trials we sponsor. This includes access to
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