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Abstract

Background: Fractional Carbon Dioxide (CO,) laser resurfacing is an effective treatment option for skin rejuvenation, yet the healing process
of post-laser skin can contribute to significant downtime. Topical Human Platelet Extract (HPE), containing Renewosome™ regenerative
technology, can accelerate skin restoration after laser resurfacing.

Aims: To determine the adjuvant effect of regenerative topical HPE application on skin recovery post-fractional Carbon Dioxide (CO,) laser
resurfacing.

Methods: This prospective, randomized, double-blinded study investigated the effect of topical HPE following fractional CO, laser resurfacing
on the bilateral forearms. Blinded investigator assessment included post-treatment redness, bruising, and hypo/hyperpigmentation on
standard photography on days 4, 7, 14, and 30 post-laser resurfacing. Patient reported outcomes for potential laser-induced adverse
effects including pain, redness, irritation due to itching, and dryness were recorded daily for 10 days following laser procedure.

Results: Adjuvant application of topical HPE following fractional CO, laser resurfacing resulted in significant reduction in post-procedural
redness (p=0.02) and an accelerated time to improvement (p=0.0237). Additionally, participants reported significant reduction in post-

procedural sensation of irritation due to itching (p<0.001) and dry skin (p<0.001).

Conclusion: Topically applied platelet-derived regenerative nanotechnology, HPE, following fractional CO, laser resurfacing for skin

rejuvenation accelerated skin restitution and overall skin health.

Introduction

Photoaging, resulting from chronic skin exposure to Ultraviolet
(UV) radiation [1], is characterized by epidermal and dermal
alteration, leading to wrinkles, mottled pigmentation, telangiectasia,
and extracellular matrix degradation including collagen, elastin,
and proteoglycans [2]. Since the late 1980s, carbon dioxide (CO,)
laser resurfacing has been considered a suitable cosmetic treatment
approach for skin rejuvenation, although associated with longer healing
times and possible side effects including hypo/hyperpigmentation
[3]. Therefore, its use is often limited to fractional laser instead of full
ablative laser resurfacing to reduce complications while maintaining
results. Briefly, the technique of fractional CO, laser consists of tissue
water vaporization, generating epidermal ablation and dermal heating
(called microscopic treatment zones) while sparing islands of healthy

skin to accelerate recovery and to produce new extracellular matrix
components [4].

Platelets are a natural reservoir of growth factors that facilitate
fibroblast collagen production, keratinocyte proliferation, and
hyaluronic acid generation to increase dermal elasticity [5]. Indeed,
Platelet-rich Plasma (PRP) has been reported to play a synergistic
effect to ultra-pulsed fractional CO, laser, contributing to epidermal
regrowth and dermal remodeling [6].

Herein we investigated the topical application of regenerative
platelet technology after fractional CO, laser treatment for skin
rejuvenation. Human Platelet Extract (HPE) is a leukocyte-depleted
allogenic product made from U.S-sourced, pooled, apheresed platelets
that exhibits consistent batch purity. This over-the-counter topical
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HPE product is safe and well-tolerated. Prior studies have reported
that topical HPE promotes skin rejuvenation by reducing redness,
brown spots, and promoting luminosity and color evenness [7]. We
evaluated the effect of topical HPE application after cosmetic CO, laser
resurfacing on the ventral forearm skin.

Materials and Methods

The study was approved by the Sterling IRB. Ten participants were
enrolled in the study conducted at a single center private practice in
Washington D.C. All participants were screened to ensure that they
met all inclusion criteria and none of the exclusion criteria before
enrollment in the study. Participants recruited were not pregnant,
fully understood the requirements and needs to comply with the study
testing and volunteered willingness to discontinue any other anti-
aging topical or parenteral treatments for the duration of the study.

The study aimed to enroll adults 18 years of age and older with
Fitzpatrick skin types I to III. Individuals who had active dermatologic
disease or cutaneous markings on the experimental area were
excluded, as were participants with asymmetric photodamage due to
environmental exposures. Additionally, those with diabetes or severe
peripheral neuropathy were also excluded.

Participants underwent CO, laser resurfacing treatment (30-50
millijoules fluence with ablation up to 900 microns in depth and
spot diameter 150 microns) to the bilateral ventral forearms. After
CO, laser procedure, participants were instructed to apply 2 fingertip
units (FTU, approximately 1 g) of topical HPE (Plated Gold, Rion
Aesthetics, Inc., Rochester, MN) to one forearm vs. 2 FTU of control
(Aquaphor, Beiersdorf, Inc., Stamford, CT) to the contralateral
forearm as an internal control twice daily for one month duration. The
distribution of the treatment versus control to the right or left forearm
was randomized. Patients underwent standardized 2D photography on
days 4, 7, 14, and 30 post-treatment (visits 2, 3, 4, and 5, respectively).
Participants also completed a diary questionnaire, evaluating the
perception of pain, redness, irritation related to itching, and dryness
daily for the 10 days immediately following CO, laser procedure.

The primary endpoint was improvement in the appearance of topical
HPE treated forearm skin compared to placebo-control as assessed on
2D photography at each post-procedural visit. The investigator was
blinded to the product application arm. Redness, bruising, and hypo/
hyperpigmentation were rated on 0-5 severity scale (O=none, 1=mild,
3=moderate, 5=severe). The secondary endpoints of the study were
potential adverse effects as measured on participant reported outcomes
for both arms. Pain, redness, irritation related to itching, and dryness

following CO, laser treatment after daily application of topical HPE
compared to placebo as visualized on 2D photography. At the first
post-treatment visit (Visit 2), all participants scored between 2 and 4
for redness (Figure 1a), and by Visit 5 (30 days post procedure) ratings
had decreased to 0 to 3. Using a mixed model there was a significant
reduction in redness with HPE product application (F ratio 5.36,
p=0.02) (Table 2). The photographic comparation of a 51-year-old
female forearm redness comparing control vs. treated arms on day 7
is shown in Figure 1b. There was no difference in redness at visit 1
however by visit 5 the difference is nearly a point on the 6-point scale
(Figure 1c), suggesting that decrease in redness with topical HPE was
detected over time in later stages. In this study, fractional CO, laser
treatment did not produce bruising or hypo/hyperpigmentation as all
ratings at all visits for both arms were 0. One participant missed visit
3, otherwise all data is complete.

The secondary endpoints included patient-reported outcomes
recorded daily for the first 10 days post-treatment. Using a mixed
model, there was moderate to no perceived pain following laser
treatment; however, if present, perceived pain was significantly
reduced in the HPE product application arm (F ratio 10.26, p=0.001)
and resolved quicker (Table 2).

Table 1: Demographics.

Number %
Sex
Female 10 100
Male 0 0
Race/Ethnicity
Caucasian 8 80
Asian 1 10
Other 1 10
Fitzpatrick Skin Phototype
1 0 0
I 10 100
1] 0 0
Age (years) Mean Range
31.9 21-51

Table 2: Evaluation of Post-procedural Effects on Skin Recovery.

were rated on 0-5 scale (0-none, 1=mild, 3=moderate, 5=severe). Area Source F Ratio Prob>F
The 1nv.est1gat0r.sc0re for each variable (red_ness, bruising, and hypo- Product Application 0.82105 0.3682
hyperpigmentation) was evaluated as a continuous response (0-5) and
*
analyzed using mixed model that included day, product application, ~ |Redness Day 69.0155 | <.0001
and product application* day as fixed effects, and a random effect for Product Application* Day 5.3612 0.0237*
participants. Participant reported outcome score for each variable Product Application 2.3857 0.1241
(pain, redness, irritation due to itching, and dryness) was evaluated as . . .
a continuous response (0-5) and analyzed using mixed effect analysis Perceived pain bay >8.5596 | <0001
that included day, product application, and product application* day Product Application* Day 10.2578 | 0.0016*
Es ﬁzed eiiflects, ar;ld a ran(fio}rln gffe(cit ?f)r participe}llnts. (I;irlldings are Product Application 16.3738 | <.0001*
ased on the significance of the fixed effects in each model. Statistics itati
snt Irritation due Day 02791 | 0.5979
were conducted using JMP Pro 16.2. to Itch
Product Application* Day 1.6461 0.0211
Results -
Product Application 21.0754 <.0001*
Ten partlapan.ts (all .femal.es) aged 21 to 51 years old .(aver.age age Dryness Day 0.3485 0.5359
31.9 years) and Fitzpatrick skin types I-III were enrolled in this study S "
(Table 1). The primary endpoint was improvement in skin appearance Product Application® Day 4.6394 0.0314
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Figure 1: Evaluation of Post-CO, Laser Resurfacing Redness following Topical HPE+Aquaphor vs. Topical Aquaphor only. Subject level plots of
redness scores by product application over time (1a). Baseline and post-topical HPE photographs from a 51 year-old female subject at visit day
7 (1b). Redness ratings across subjects within each product application within visit (1c). The difference in post-recovery product application
increases with time.

Redness was rated at 4 and below at day 1 and significantly
decreased over time regardless of post-procedural product (F ratio
99.06, p<0.0001) excluding one subject who reported increasing
redness on the control arm.

Patient reports of perceived pain, irritation due to itch, and dryness
varied but were significantly lower with topical HPE (Figures 2a-2c).
Irritation due to itch scores ranged from 0-5 with six participants
(60%) experiencing irritation due to itch over the 10 days, particularly
on the control arm. Using a mixed model, irritation due to itch was
significantly reduced with adjuvant HPE (F ratio 16.37, p<0.0001)
(Table 2). All participants reported dryness at some point over the 10
days following product application, but again this was significantly
decreased with application of HPE (F ratio 21.08, p<0.0001) and
resolved quicker on the HPE product application arm (F ratio 4.70,
p<0.03) (Table 2).

Discussion

Fractional CO, laser resurfacingisareliabletool for skinrejuvenation.
However, ablative laser treatments are frequently associated with a
longer recovery relative to other non-ablative modalities. Fractional
laser treatment produces microablative columns of vaporized
epidermis and dermis and delivers thermal energy to surrounding
tissues. This results in collagen remodeling, tissue shrinkage, and skin
tightening [8]. During the recovery period, laser-induced redness,
dyspigmentation, and discomfort slowly resolve. In rare cases, adverse
effects can become permanent. Additionally, multiple sessions may be
required to achieve desired results. Therefore, there has been a drive to
optimize fractional ablative CO, laser treatment to augment outcomes,
hasten recovery, and minimize unwanted events.

Platelet-rich Plasma (PRP) is a small volume of plasma with highly
concentrated platelets typically obtained from autologous whole
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Post-Procedural Recovery Parameters following Topical HPE+Aquaphor vs. Topical Aquaphor only. Perceived pain ratings (2a), irritation

Figure 2

due to itch ratings (2b), and dryness ratings (2c) across subjects within each post-procedural product application on a daily basis from day 1-10

as logged in daily patient diary.
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blood processed by centrifugation. PRP promotes skin healing by
releasing growth factors that induce cellular migration, proliferation,
and angiogenesis [9]. Adjuvant application of PRP following ultra-
pulsed fractional CO, for skin rejuvenation on the face and forearms
has demonstrated improvement in post-laser therapy erythema,
crusting, and associated with shorter recovery time [10,11]. However,
PRP preparation has not been standardized. There exists considerable
variability in PRP processing and efficacy.

Mesenchymal Stem Cells (MSCs) are multipotent stem cells
that can self-renew and differentiate into many different cell types
[12]. Adipose Derived Stem Cells (ADSCs) have similar properties
with different tissue-specific differentiation abilities [13]. Adjuvant
application of ADSC conditioned medium following fractional CO,
laser resurfacing for acne scars was found to produce better treatment
results with a lower incidence of adverse effects [14]. However,
there are several complications to mesenchymal or adipose-derived
stem cells including limited engraftment ability, potential for tumor
formation, and inherent difficulty to maintain quality control given
external biomanufacturing process [15].

Recent regenerative strategies using exosomes, or extracellular
vesicles, offer benefits from the host cell with fewer complications
[16-28]. Similar to ADSC, adjuvant application of ADSC-exosomes
(ADSC-E) can deliver anti-inflammatory and regenerative growth
factors resulting in rapid healing [12,29-32]. Fractional CO, laser
therapy followed by application of ADSC-E for acne scarring resulted
in faster recovery time, decreased erythema, and improved appearance
of scar [33].

Herein we investigated the regenerative platelet technology.
Compared to stem cells, platelets are an inherent component of the
wound healing process. The dynamism of wound healing consists of
inflammation, proliferation, and remodeling phases. Formation of
a platelet plug to stop bleeding is the first step in the inflammatory
phase [34]. Therefore, platelets are an ideal source to promote skin
healing and recovery. Indeed, the topical HPE product is safe and well-
tolerated under normal conditions of use [7]. This study found that
applying topical HPE after fractional CO, laser produced significantly
reduced post-laser adverse effects, and an overall shortened skin
recovery period.

Study limitations include small sample size and inability to blind
participants which could have biased participant reported outcomes.
Additionally, the study was conducted with a short follow-up duration.
The previous study investigating topical HPE found improvement in
luminosity and color evenness with reduction in redness, wrinkles,
and brown spots after 6 weeks of twice daily product application
[7]. Therefore, it is likely that continued surveillance would have
demonstrated a synergistic effect between fractional CO, treatment
and topical HPE regarding treatment outcome. Further studies are
needed to elucidate the potential of this novel mediator.

Conclusion

The field of regenerative aesthetic medicine continues to search
for novel mediators to reverse and prevent skin aging. Additionally,
these bioregenerative agents could serve as adjuvant topical options
to expedite their recovery. In this study, we used topically applied
regenerative platelet nanotechnology, HPE, following fractional
CO, laser therapy for skin rejuvenation. The results in this study
demonstrate the potential to produce a shorter and more tolerable
recovery period, potentially changing the landscape of post-procedure
downtime.
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