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Purpose: There is growing interest in combining topical treatments with aesthetic procedures to combat signs of aging skin. This 
study aimed to assess the efficacy and tolerability of a novel cosmetic serum containing 5 different forms of HA (HA5 DG) when used 
via a proprietary diamond-tip microdermabrasion procedure (DG) to treat skin dryness, fine lines/wrinkles, rough texture, and dullness.
Patients and Methods: In this open-label, single-center study, participants received HA5 DG as part of a biweekly DG procedure on 
the face and neck for 12 weeks. Study participants also applied another take-home HA5 serum to the face twice daily at home, along 
with a basic skincare regimen. The efficacy of the combined treatment was measured by clinical quantification of multiple skin 
appearance features, analysis of bioinstrumental measurements, and digital photography.
Results: This study enrolled 27 participants, with an average age of 42.7 years and Fitzpatrick skin phototypes I–III (59.3%), IV 
(18.5%), and V–VI (22.2%), and 23 participants completed the study. The combined treatment had effects in fine lines/wrinkles, skin 
dryness, smoothness, radiance, firmness, and hydration 15 minutes post-DG. Furthermore, the significant improvements observed in 
dryness, fine lines/wrinkles, skin smoothness, and radiance were still visible 3 days after and maintained at week 12. Additionally, 
smoothing of coarse lines/wrinkles, improvement of skin tone evenness, hyperpigmentation, photodamage, and transepidermal water 
loss were observed at week 12. The treatment had a favorable tolerability profile and was perceived as efficacious and highly 
satisfactory.
Conclusion: This novel combined treatment delivered immediate and prolonged skin hydration and high participant satisfaction, 
proving it can be an excellent approach for skin rejuvenation.
Keywords: microdermabrasion, skin aging, hyaluronic acid, combined treatment, facial rejuvenation, skin dryness

Introduction
Skin aging is a multifactorial process that results from a combination of intrinsic and extrinsic mechanisms. Intrinsic or 
innate skin aging is a natural and inevitable process that occurs along with the deterioration of internal organs. Extrinsic 
skin aging is caused by external factors, mainly by ultraviolet irradiation (also referred to as photoaging).1 Both 
mechanisms cause accumulative structural and molecular changes in the skin layers that are encompassed by changes 
in skin appearance, especially photo-exposed skin areas. Phenotypically, the intrinsically aged skin appears dry, dull, and 
finely wrinkled with uneven texture. In contrast, photodamaged skin presents coarse wrinkles, mottled hyperpigmenta-
tion, significant loss of elasticity, and a rough-textured appearance.2–4
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At the molecular level, one of the most dramatic changes that occurs during intrinsic aging and photoaging is the loss 
of the skin’s ability to retain water. A key molecule involved in skin moisture is hyaluronic acid (HA), the major 
glycosaminoglycan (GAG) in the epidermal and dermal extracellular matrix.1 As skin ages, there is a marked loss of 
epidermal HA, while HA is still present at the dermis level but more avidly bound to tissue structures.5 In photoaged 
skin, there is a reduction of HA levels that is accompanied by an increase of other GAGs components with no water 
retaining properties,1,6 and an abnormal distribution of GAGs with elastotic material that impairs their proper function.7 

Synthesis of lower-sized HA fragments that have less capacity to retain water has also been reported.1,6 Overall, these 
changes lead to decreased hydration that is associated with wrinkling, skin atrophy, and all the other hallmarks of the 
appearance associated with aging.

Permeation of HA into the skin varies with its molecular weight as well as its functional properties.6,8 High molecular 
weight HA molecules have greater hygroscopicity than low molecular weight ones, but are too large to penetrate the 
stratum corneum.8 Furthermore, topically applied HA degrades rapidly in the skin surface.8 To overcome these 
difficulties, a new serum containing 5 different forms of HA (labile cross-linked HA, time-release encapsulated HA, 
and HA with 3 different molecular weights) in combination with a blend of Vitis Flower Stem Cell extract, a milk peptide 
complex, and marine polysaccharides as key ingredients was developed to restore endogenous HA homeostasis (HA5® 

Rejuvenating Hydrator or HA5 SkinMedica, Allergan Aesthetics, an AbbVie Company, Irvine, CA, USA).6 When 
applied twice daily to individuals with mild to severe periocular lines, HA5 boosted endogenous epidermal HA synthesis 
and decreased HA degradation by reducing the levels of hyaluronidases. In addition, the HA5 serum delivered instant 
effects in smoothing fine lines/wrinkles and increasing skin moisture within 15 minutes post-application that were 
sustained over 8 weeks.6 In combination with a neuromodulator injection, HA5 provided instant improvements in the 
appearance of superficial fine lines and wrinkles, and long-term improvements in areas not treated by the 
neuromodulator.9

Combining skincare cosmetic products with other facial rejuvenation procedures is becoming a popular trend to 
maximize outcomes and improve patient satisfaction. Microdermabrasion is an advanced exfoliation method designed to 
remove the superficial layers of the skin and give the skin a luminous and radiant appearance. Among the benefits of 
microdermabrasion in skin health are a reduction of mottled hyperpigmentation in photoaging, smoothing of wrinkles, 
a decrease in roughness, and an improvement in skin texture.10–12 In addition, microdermabrasion has been shown to 
improve the permeation of different molecules into the skin.13,14 Different modalities of microdermabrasion are available 
on the market, which differ in the nature of the abrasive component used (eg, aluminum oxide, diamonds). A diamond-tip 
microdermabrasion handpiece allows a more precise exfoliation of hard-to-reach surfaces and leaves no crystal particles 
on the skin.11 The DiamondGlow® (DG) microdermabrasion device simultaneously exfoliates the skin, removes 
impurities, and delivers a customizable serum to the skin’s surface (SkinMedica® Pro-Infusion Serums) for 
a treatment tailored to patient-specific needs.

The intention of this study was to determine whether a new HA5 cosmetic hydrating serum (SkinMedica HA5 

DiamondGlow Serum or HA5 DG, Allergan Aesthetics, an AbbVie Company, Irvine, CA) when used as part of the DG 
procedure, along with a complementary take-home skincare regimen containing HA5, could improve skin hydration, 
texture, and appearance in participants with facial dryness.

Methods
Study Design and Participants
A 12-week, open-label, single-center study was conducted to evaluate the efficacy and tolerability of the in-clinic HA5 

DG serum when infused into participants’ skin as part of a biweekly DG procedure on the face and neck. In addition to 
the in-clinic treatment, participants received pre-weighed units of the take-home HA5 serum to apply on the face daily, 
every morning and evening, along with a basic skincare regimen consisting of a facial cleanser, moisturizer, and 
sunscreen (SkinMedica Facial Cleanser, SkinMedica Ultra Sheer Moisturizer, and SkinMedica Essential Defense 
Mineral Shield SPF 35). Participants were instructed to wash their face with the provided cleanser before the application 
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of a thin layer of the take-home HA5 to the entire face, and then a thin layer of the moisturizer. The sunscreen was to be 
applied in the morning to the entire face, and when needed throughout the day.

Participants eligible for study participation were females aged 25 to 65, with Fitzpatrick skin types I to VI, and mild 
or greater conditions for facial skin dryness, roughness, lack of radiance, and fine lines or wrinkles, as assessed clinically 
with a score≥3 in the 10-point modified Griffiths scale (where 0=none and 9=severe). The final study protocol, informed 
consent form and accompanying materials provided to study participants were reviewed and approved by an institutional 
review board. All participants who met the entry criteria voluntarily signed the IRB-approved informed consent form and 
photo release consent form prior to study participation.

Enrolled participants were asked to refrain from waxing, threading, and using chemical depilatories, electrolysis, or 
laser hair removal on the face for at least 1 week before the baseline visit. In addition, they were instructed to avoid 
application of any topical moisturizing products to the face for at least 3 days prior to the baseline visit, in order to verify 
presentation of dry skin. In preparation for each visit, participants were required to wash the face and/or remove all 
makeup at least 30 minutes before and to not apply any other topical products to the face or eye area until visit 
completion. Furthermore, participants were asked to abstain from any activities that would increase body temperature or 
induce sweating, such as drinking hot beverages, smoking, exercising, etc, for at least 1 hour before every visit.

Clinical Efficacy Assessments
Clinical assessments were conducted at baseline, immediately after the first DG procedure (15 min post-application), at Day 
3, and at weeks 2, 4, 6, 8, 10 and 12. All assessments were made using the 10-point modified Griffiths scale according to these 
numerical definitions: 0=none (best possible condition); 1–3=mild; 4–6=moderate; 7–9=severe (worst possible condition). 
Half-points were used to describe the skin condition more accurately. Each participant was clinically graded on the global 
face for the following parameters: fine lines/fine wrinkles, coarse wrinkles, dryness (visual), skin smoothness (visual), skin 
smoothness (tactile), skin tone evenness, hyperpigmentation, photodamage, radiance, and firmness (visual) (Table 1).

Table 1 Grading Scale of Clinically Assessed Efficacy Parameters

Parameter Parameter Grading

0= 9=

Fine lines/fine wrinkles None Numerous, deep, and/or long fine lines/fine wrinkles

Coarse wrinkles None Numerous, long, deep coarse wrinkles

Dryness (visual) No dryness Severe scaling/fissuring

Skin smoothness (visual) Smooth, even-looking skin 
texture, no roughness

Rough, uneven-looking skin texture

Skin smoothness (tactile) Smooth, even-feeling skin 
texture

Rough, uneven-feeling skin texture

Skin tone evenness Even, healthy skin color Uneven, discolored appearance (brown and/or red colors)

Hyperpigmentation Even skin color, no 

hyperpigmentation

Significant (severe) hyperpigmented appearance, involving 

most of the face, with very strong intensity

Photodamage None or minimal visual evidence 

of photodamaged skin

Severely photodamaged skin

Radiance Radiant, luminous or glowing 

appearance

Dull/matte and/or sallow skin appearance

Firmness (visual) Lifted, tight-appearing skin Sagging, loose-appearing skin
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Standardized Digital Photography
To document changes in facial skin conditions over time, 3 photographs with the left, center, and right views of each 
participant’s face were taken using the VISIA-CR photo station (Canfield Imaging Systems, Fairfield, NJ) with a Canon Mark 
II digital SLR camera (Canon Incorporated, Tokyo, Japan). Digital images were taken at baseline and at each study visit.

Corneometer Measurements
At each study visit, skin hydration was measured in triplicate on participants’ right or left cheek using a Corneometer® CM 
825 (Courage + Khazaka electronic GmbH, Cologne, Germany). The exact measurement location was at the intersection of 
lines extending up from the corner of the mouth and horizontally across the bottom of the nose. The corneometer is 
a capacitance-based instrument that measures the epidermal moisture content with a penetration depth of 10–20 µm, which is 
approximately the normal thickness of the stratum corneum.15 The measurement increases with skin hydration.16

Tewameter Measurements
The transepidermal water loss (TEWL) or transfer of water through the stratum corneum was measured using a -
Tewameter® TM300 (Courage + Khazaka electronic GmbH). One single measurement was taken at the center of each 
check, at the intersection of lines extending up from the corner of the mouth and horizontally across the bottom of the 
nose, on the opposite cheek of the one randomized for corneometer measurements. A decrease in TEWL values reflects 
an improvement in the barrier properties of the skin.17

Participant Questionnaires
Participants completed questionnaires to evaluate the self-perceived efficacy and satisfaction with the treatment on facial 
and neck skin at 15 min post-DG, day 3, and weeks 2, 4, 6, 8, 10, and 12.

Tolerability Assessment
Tolerability evaluations were conducted at each study visit by clinically assessing for signs and symptoms of edema and 
erythema, and by participants reporting on the degree of burning, stinging, and itching on the face. When assessing 
subjective irritation at the baseline visit, participants reported the symptoms they were currently experiencing. At 
subsequent timepoints, participants reported the degree of any of these symptoms since the previous visit. Irritation 
signs and symptoms were graded on a scale from 0 to 3 (where 0=none, 1=mild, 2=moderate, and 3=severe). Half points 
were used as needed to better describe the skin condition.

Statistical Analysis
The Wilcoxon signed-rank test was used to assess for differences on investigator-graded efficacy scores and tolerability 
evaluations at each timepoint compared to baseline. Bioinstrumental measurements were examined with a paired t-test, 
whereas participant-reported outcomes were analyzed with a binomial test (sign test). P values <0.05 were regarded as 
statistically significant. Participants with a baseline score of 0 for any specific parameter were excluded from the analysis. 
Additionally, data from the visits attended by participants who dropped out prematurely from the study were included in 
the intent-to-treat population analysis.

Results
Study Participants
A total of 23 females completed the study out of the 27 who enrolled. Two participants were lost to follow-up, one was 
discontinued by investigator decision because of being unable to attend the scheduled post-baseline visits, and another 
one requested withdrawal after missing one visit. Participants were on average 42.7 years old and had Fitzpatrick skin 
types I to III (59.3%), skin type IV (18.5%), and skin types V to VI (22.2%). Caucasians comprised 70.4% of the study 
participants, followed by African Americans (25.9%), and Asians (3.7%).
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Efficacy Assessments
Results from the investigator-graded efficacy analysis showed statistically significant improvements in the appearance of 
fine lines/wrinkles, dryness (visual), skin smoothness (visual), skin smoothness (tactile), and radiance of the facial area 
immediately after the first DG treatment (P ≤0.007; Figure 1). Remarkably, the improvement in these parameters was still 
appreciated 3 days after treatment with no further intervention than the take-home skincare routine (Figure 1). These 
changes remained consistent through week 12 (P ≤ 0.007; Figure 2). Firmness (visual) grades significantly improved after 
each DG+ HA5 DG application, at 15 min post-treatment and weeks 2 through 12 (P ≤ 0.008). In addition, significant 
positive results on skin tone evenness and hyperpigmentation were seen starting week 2 through 12 (P ≤ 0.016), while 

Figure 2 Mean percent change from baseline in clinically assessed efficacy parameters scores at weeks 2 through 12. *Statistically significant vs baseline, all P < 0.001; 
Wilcoxon signed-rank test.

Figure 1 Mean percent change from baseline in clinically assessed efficacy parameters scores immediately post-DG and at day 3. *Statistically significant vs baseline, all P ≤ 
0.007; Wilcoxon signed-rank test.
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improvements from baseline in photodamage scores were observed from week 4 through week 12 (P ≤ 0.008). Coarse 
wrinkles were also significantly reduced from week 8 to the end of the study (P =0.031).

Bioinstrumental analyses demonstrated substantial improvements in facial skin hydration and its barrier properties 
over time (Figure 3). A significant increase in epidermal hydration was seen as early as 15 min after treatment by 88.9% 
of study participants (P < 0.001) when compared to baseline, and at weeks 2 through 12 (P ≤ 0.049). A statistically 
significant decrease in transepidermal water loss was observed at weeks 2, 4 and 12. The effects of the combined 
treatment on water loss peaked at week 12 with a mean decrease of 23.8% (P = 0.001), indicating an improvement in 
facial skin barrier properties vs baseline.

Standardized digital photographs provided further evidence of the improvement in skin health observed by investi-
gators and in bioinstrumental analyses. In a Caucasian female aged 65, with Fitzpatrick skin type III, the combined 
treatment demonstrated changes in the appearance of perioral fine line/wrinkles and hyperpigmentation (Figure 4). In 
a 32-year-old African American female with Fitzpatrick skin type V, the skin appeared more radiant and with a more 
even texture at weeks 2 and 12 compared to baseline (Figure 5).

Figure 3 Mean percent changes from baseline in corneometer and tewameter measurements at different timepoints. *Statistically significant vs baseline, all P ≤ 0.049; paired 
t-test.

Figure 4 (A–D) Improvement in perioral coarse lines and hyperpigmentation in a 65-year-old female who received the DG plus HA5 serums combined treatment. Digital 
photographs were taken with parallel polarized light at the following timepoints: before treatment (A), immediately after the DG procedure (B), 3 days post-DG (C), and at 
week 12 (D).
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Self-Assessment Questionnaires
Participant-reported outcomes mirrored the positive results of clinically-graded parameters, with a greater proportion of 
participants selecting favorable responses vs unfavorable for a series of inquiries regarding treatment efficacy on their 
facial and neck skin (Figures 6 and 7). Immediately after the first DG procedure and HA5 DG infusion, 100% of 
participants agreed that their facial skin looked more hydrated, and above 85% reported a reduction in roughness, and 
improvements in the facial skin texture and smoothness. Regarding the neck skin, where participants received only the 

Figure 5 (A–C) Improvement in skin radiance and texture in a 32-year-old female who received the DG plus HA5 serums combined treatment. Digital photographs were 
taken with parallel polarized light at the following timepoints: before treatment (A), at week 2 (B), and at week 12 (C).

Figure 6 (A–B) Participant self-perceived efficacy of facial (A) and neck (B) treatments immediately after application. (A) Statements were evaluated in response to the 
prompt “Post-application, the DG+HA5 facial skin treatment…”. (B) Statements were evaluated in response to the prompt “Post-application, the DG+HA5 neck skin 
treatment…”.
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in-clinic treatment, 88.8% of the participants responded that the treatment did not make their skin feel dry or 
uncomfortably tight, and 85.1% highlighted that their skin looked and felt softer.

The long-term effects of the in-clinic and take-home treatments on facial skin were highly rated (all ≥87%), with over 
90% of participants describing their skin as more radiant after 12 weeks of treatment, and 100% of participants reporting 
improved skin texture and hydration at the end of the study. Regarding the neck skin, ≥73.9% of participants rated the 
treatment efficacy favorably. Among the treatment effects, 95.7% of participants reported a reduction of neck skin dryness, 
95.7% observed improved neck skin look and texture, and 91.3% reported that their neck skin looked rejuvenated.

Participants were highly satisfied with their skin appearance after the in-clinic procedure with or without the take- 
home HA5 serum (Figure 8); 95.7% and 82.6% of participants described the satisfaction with their facial and neck 
treatments as good or excellent, respectively.

Tolerability Results
Following each visit, objective and subjective tolerability was evaluated by assessing for signs and symptoms of facial 
irritation. Participants experienced a significant improvement in erythema from week 6 through week 12 (P ≤ 0.039) 
when compared with baseline. No other investigator- or participant-assessed tolerability issues arose during the study. 
One participant reported a serious adverse event consisting of back muscle spasms of moderate severity that was deemed 
unlikely to be related with the study treatment and resolved.

Figure 7 (A–B) Participant self-perceived efficacy of facial and neck treatments at week 12. (A) Statements were evaluated in response to the prompt “With continued use, 
the facial skin treatment…”. (B) Statements were evaluated in response to the prompt “With continued use, the neck skin treatment…”.
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Discussion
It is well known that the levels of HA decrease drastically as skin ages,1,5 leading to a marked loss of skin hydration that 
lowers the elasticity of the skin and promotes the formation of wrinkles. Changes in photodamaged skin are also 
associated with lower levels of HA and an abnormal distribution of the HA polymers that limit their biological 
functions.1,5 It is therefore of utmost importance to restore the HA levels to maintain the properties of a youthful skin. 
However, external application of HA poses significant challenges given the high turnover of HA in the skin6 and the 
limited permeation of HA molecules, especially those with high molecular weights.8 Microdermabrasion has been used 
to improve skin permeability to certain drugs with promising results.13,14 This technique is most often used for facial 
rejuvenation, since it can soften fine lines and wrinkles, decrease hyperpigmentation, and improve skin texture.10–12 

However, clinicians are now leveraging the effects of microdermabrasion by combining it with other procedures or 
products to optimize results and meet participants’ expectations. In this study, we demonstrate that combining 
a proprietary diamond-tip microdermabrasion procedure with HA serums provides immediate and long-term improve-
ments in overall skin appearance in individuals with signs of aging skin.

The administration of the take-home HA5 and in-clinic HA5 DG serums in combination with DG induced a significant 
drop in skin dryness which reached −48.3% at weeks 10 and 12, as assessed by the investigators; these effects were 
further substantiated by a significant increase in epidermal hydration measured by the corneometer. The changes in skin 
hydration were associated with a significant reduction in fine lines and wrinkles, improved tactile skin smoothness, 
firmness, and radiance. The clinical improvements seen with this combined skincare regimen can be attributed in part to 
the unique blend of 5 HA forms in the serums which includes: 1) low molecular weight HA, which is able to penetrate 
deeper into the skin than high molecular weight HA, providing greater hydration effects;18 2) nanoparticles of HA, which 
have demonstrated improved infusion into the skin compared to HA,19 and provide skin hydration, firmness, and 
elasticity, as well as a decrease in wrinkles depth;20 3) time-release encapsulated HA which ensures a controlled and 
sustained HA release to deliver enduring effects; 4) cross-linked HA polymers that guarantee an extended duration of 
action given their increased resistance to biodegradation;21 5) and uncross-linked HA which hydrates and smooths the 
skin, but has a shorter half-life compared to cross-linked forms. In previous studies, the HA5 blend increased the 
expression of HA synthases and decreased the levels of hyaluronidases in vitro, and increased endogenous HA levels in 
ex vivo human skin, suggesting that the serums not only deliver HA but also stimulate its endogenous synthesis and slow 
down its degradation.6 Furthermore, administration of HA5 twice daily induced a significant improvement in periocular 
and forehead lines, skin hydration, and tactile roughness that lasted for 8 weeks.6 The characteristics of the HA molecules 
included in the serums along with the in vitro and in vivo results support the role of the HA5 formulation not only in the 
immediate effects observed in skin appearance, but also in the cumulative and increased improvements seen over the 12 
weeks of this study.

Figure 8 Percent of participants with excellent or good satisfaction with facial and neck treatments at week 12.
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The participants of this study experienced a transitional increase in TEWL at day 3, that is likely due to the removal 
of the stratum corneum by the DG procedure. At later timepoints, in contrast, TEWL values were markedly reduced, 
which indicates a healthy skin barrier state. Previous studies in 3D human skin models showed that the HA5 blend 
enhanced the expression of keratinocyte differentiation markers and increased the levels of claudin-1 and −4,6 which 
have been linked to the formation of tight junctions between keratinocytes.22 These tight junctions along with the stratum 
corneum are responsible for the epidermal barrier properties. Since the DG procedure removes the stratum corneum to 
a great extent, the TEWL decrease is likely due to the new formation of tight junctions which suggests that the benefits of 
the combined treatment go beyond skin moisturization. Indeed, both HA5 serums contain a flower stem cell extract in 
combination with marine micro-organism polysaccharides and a peptide complex, which was previously shown to have 
anti-inflammatory and antioxidant properties in addition to supporting the internal HA restoration and the recovery of 
epidermal homeostasis.6

With the increasing number of available procedures for facial rejuvenation, patients seek meaningful data to select the 
treatment that is right for them. Thus, to support an informed decision, it is essential for clinicians to capture patient 
satisfaction, preferences, and perceived efficacy following aesthetic interventions. In the present study, participants 
perceived increased hydration, smoothness, and better texture of the facial and neck skin as being the most improved 
aspects of their skin appearance immediately post-DG and at week 12. Remarkably, 95.7% of participants agreed that 
they would like to continue receiving the combined treatment on their facial skin. It is well known that neck skin shows 
more severe aging patterns than facial skin.23 However, the perceived treatment effectiveness and satisfaction with neck 
skin was high among the participants of the study, which further supports the benefits of the DG+HA5 DG combined 
treatment in skin rejuvenation.

Moreover, the treatment was well-tolerated, with no signs of edema, burning, itching, or stinging on the face. 
Symptoms of erythema were found at baseline and decreased significantly after 6 weeks of treatment. Photoaging and 
excessive skin dryness could explain the presence of facial erythema before the beginning of the study. In addition, 
microdermabrasion has been associated with a temporary mild to moderate erythema that lasts approximately 1 to 2 days 
after the procedure.24 However, the reduction of facial erythema at later timepoints suggests the combined treatment has 
healing effects that build up over time. Evidence of the anti-inflammatory and wound healing effects of HA can be found 
throughout the literature.25, Additionally, the serums contain other ingredients that may enhance the HA anti- 
inflammatory and wound healing properties.

This study showcases a comprehensive approach of in-clinic and at-home treatments to improve the appearance of 
aged skin. Together, DG with both HA5 serums produced significant immediate and long-term improvements in skin 
dryness, fine lines and wrinkles, skin smoothness, radiance, and texture that were supported clinically by bioinstrumental 
analysis and digital photography. These clinical findings were further corroborated by participants, who in a great 
majority reported high treatment effectiveness and satisfaction. Overall, the combined use of DG with professional grade 
HA5 serums is a well-tolerated and effective strategy to replenish skin moisture and restore a youthful glow and texture.
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