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Objective: There are several clinical cases on the application of PRP (platelet-rich plasma)
therapies. To improve disadvantages such as the inability to be standardized and stored long
term, we proposed a novel platelet-lyophilized treatment (PLT) to enhance the wound healing
rate and improve acne scarring.
Study Design: A single-blinded study at a single health care center was performed. All
subjects were treated with a fractional carbon dioxide laser. On the right side of the face,
2 mL PLT solution (dissolved in normal saline) was applied, while on the left side of the face
(control group), 2 mL normal saline was applied. The treatment described above was
repeated every 3 to 4 weeks, and 4 treatments were performed in total. Assessments were
performed prior to each treatment and at the one-month follow-up after the fourth treatment.
Subjective assessments included questionnaires administered by the principal investigator
and a self-assessment questionnaire completed by the subjects. Moreover, VISIA complexion
analysis was used for objective data collection, and spots, wrinkles, texture, pores, UV spots,
brown spots, red areas, and porphyrins were objectively analyzed.
Results: Our data indicated that the PLT side showed a more rapid recovery than the saline
side; on average, the sloughing off of the crusts was noted on day 5 and day 6. The
improvement rate for skin spots, texture, and pores was significantly increased on the PLT
side, with the pigment and pore size both having a statistically significant improvement of
p<0.001, while the texture had a significant improvement of p<0.01.
Conclusion: The results suggested that the application of PLT could be a novel method to
enhance wound healing and improve acne scarring after laser skin rejuvenation.
Keywords: platelet-lyophilized treatment, PLT, wound healing, acne scars, ablative
fractional carbon dioxide laser

Introduction

Correspondence: Haw-Yueh Thong
Department of Dermatology, Shin Kong
Wu Ho Su Memorial Hospital, No. 95,
Wenchang Road, Shilin Dist., Taipei City,
111045, Taiwan (R.O.C.)
Tel +886-926-612-880
Email drkellytang@gmail.com

Acne scarring is a common problem that can potentially impact acne patients’
psychological and social activities. The scar types can be characterized as atrophic
or hypertrophic, which are defined by the collagen volume.1 Conventional ablative
lasers are commonly used to treat acne scars, but the treatment is often associated
with complications such as bleeding, edema, infection, and scarring.2 Nonablative
laser therapies such as 1550-nm erbium glass and ablative CO2 lasers are well
recognized for the treatment of acne scars and skin rejuvenation, have fewer
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complications, and have become state-of-the-art laser
therapies for acne scars in recent years.3
Platelet-rich plasma (PRP), also known as autologous
conditioned plasma, is a concentrate of platelet-rich
plasma protein derived from whole blood. Different PRP
systems contain variable platelet concentrations: from
a lower concentration of 2.5–3 times the baseline concen
tration to a high concentration of 5–9 times the baseline
concentration. Platelets contain a variety of proteins, cyto
kines, and other bioactive factors, such as platelet-derived
growth factor (PDGF), vascular endothelial growth factor
(VEGF), fibroblast growth factor (FGF), transforming
growth factor (TGF), and epidermal growth factor
(EGF).4 PRP is indicated for use in various dermatologic
conditions, such as acne scarring, skin rejuvenation and
wound healing.5 Studies have shown that the highly con
centrated growth factors (GFs) in PRP can promote the
wound healing process.6,7
PRP is usually obtained via single-use centrifuge tubes;
therefore, each time, the patients have to undergo the
blood collection process prior to treatment. A novel option
is the freeze-dried, stabilized form of platelets, which are
easily stored and can remain stable for months or years.
Lyophilization has great advantages for storage and allows
for a long shelf life. Studies have indicated that freezedried PRP maintains platelet activity and growth factor
levels.8,9
In this study, we performed platelet-lyophilized treat
ment (PLT) on fractional CO2 laser-treated areas. We
aimed to evaluate the benefits of PLT as a novel approach
to increase the wound healing rate and improve acne
scarring after laser treatment.

Patients and Methods
Study Design
This was a single-blinded clinical study. All subject faces
were separated in a split-face study to compare lyophilized
PRP with saline after CO2 laser resurfacing. All subjects
underwent fractionated CO2 laser resurfacing of the entire
face with the subsequent application of PLT or saline
immediately after laser treatment. Subjects received four
laser treatments at a 3- to 4-week interval, and a total of 4
treatments were performed. The subjects were evaluated
before and after each treatment and one month after the
fourth treatment. Each subject responded to question
naires. Clinical photos were also taken with VISIA®
Imaging System. The local institutional review board
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(IRB; Independent Ethics Committee, Shin Kong Wu HoSu Memorial Hospital,Taipei, Taiwan) approved the trial
protocol on November 03, 2017 (clinical trial registration
number: NCT04829370). The study was conducted in
accordance with the ethical principles of the Declaration
of Helsinki and consistent with the Good Clinical Practice
(GCP) regulatory requirements. In addition, all subjects
provided signed informed consent.

Subjects
Fifteen subjects aged 20–40 years with acne scars were
included. All subjects with acne scars with grades of 1, 2,
and 3 [Goodman and Baron Grading scale] [10] were
enrolled in the study.
Exclusion criteria included treatment with any laser
device on the face within 1 month, use of systemic retinoids
within 3 months, pregnancy or lactation, a history of hyper
trophic scarring or keloids, cancer therapies, uncontrolled
diabetes, chronic liver or kidney disease, cardiovascular dis
ease or hematologic disorders. Subjects were asked to avoid
using any topical products containing alpha-hydroxy acids
and salicylic acid on the face during the study period.

Platelet-Lyophilized Treatment
Preparation
Platelet-lyophilized treatment (PLT) was prepared in the
central laboratory of Spirit Scientific Co., Ltd. (PLT™,
Table 1 Acne Grade and Sloughing off of the Crusts on Day
PLT

Saline

Acne grade
Baseline (mean score±std)

1.66±0.61

1.66±0.61

After 4 treatment sessions (mean score±std)

1.26±0.59

1.4±0.63

Subject 1

6

7

Subject 2
Subject 3

6
5

6
7

Subject 4

5

5

Subject 5
Subject 6

6
6

7
7

Subject 7

5

7

Subject 8
Subject 9

6
6

7
6

Subject 10

7

7

Subject 11
Subject 12

5
5

7
7

Subject 13

6

7

Subject 14
Subject 15

5
6

5
6

Sloughing off of the crusts on day
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Figure 1 Face images of fractional carbon dioxide laser treatment after 2 days. The Platelet-lyophilized treatment (PLT)-treated side shows fewer scars.

Taipei, Taiwan). Upon receiving the 250-mL blood bag,
platelets were separated with serial centrifugal steps. The
platelets were quantified and placed into vials (1x109 per
vial) before the vacuum freeze-drying process. After
gamma-ray sterilization, PDGF-BB was measured using
the enzyme-linked immunosorbent assay method and was
quantified. The kits were purchased from R&D Systems
(Human PDGF-BB Quantikine® ELISA kit; DBB00), and
assays were performed according to the manufacturer’s
instructions.

CO2 laser (eCO2, Lutronic, Seoul, Korea) at 20 mJ on
the entire face. After CO2 laser resurfacing, the right side
of the face was treated with PLT, and the left side was
treated with saline. Immediately after laser treatment, 2
vials of PLT were applied by the study nurse with a sterile
cotton swab to the right side of the face, and 2 vials of
normal saline were applied to the left side of the face. The
subjects were advised to use sunscreen and aloe gel for the
next 7 days. Each subject received a total of four treat
ments at 3- to 4-week intervals.

Intervention

Assessment

After CO2 laser resurfacing, the right side of the face was
treated with PLT, and the left side was treated with normal
saline. This was a single-blinded clinical study, ie, the
subjects did not know which side of the face was treated
with PLT. All subjects were treated using a 10,600-nm

Clinical images of both sides of the participants’ faces
were taken with a VISIA® (Canfield Imaging Systems,
New Jersey, USA) at baseline and at the 1st, 2nd, 3rd,
4th, and 5th months posttreatment. A digital photograph
was taken with the same lighting and positioning for
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consistency in all serial photographs. Prior to VISIA photo
collection, all subjects removed makeup and used a gentle
facial cleanser (BioreTM ) to wash their face. After 10
minutes, photographs were taken with a VISIA.
The assessment of subjective improvement was per
formed using questionnaires completed by the subjects
and a severity score based on Goodman and Baron’s
qualitative acne scar grading system[10] by the same
board certified dermatologist throughout the study period.
The acne score was recorded on day 0 and at the 1st, 2nd,
3rd, 4th treatment and 5th visit (1 month after the 4th
treatment).
The wound healing rate was recorded after each treat
ment from day 1 to day 7.
Subjective wound-healing scores (poor [0] to excellent
[4]) that compared the current healing experience with the
subject’s past experiences were also recorded.

The PLT and saline areas were recorded consecutively
for 7 days after treatment, and the percentage of healing
days per side was calculated. Our data indicated that the
PLT side showed a more rapid recovery than the saline
side; on average, the sloughing off of the crusts was noted
on day 5 and day 6 (Figure 2, Table 1).
All subjects’ photos were taken and analyzed using
VISIA complexion analysis to observe characteristics
including pigment, texture, and pore size. The feature
counts of each dimension were recorded from baseline
up to 4 treatment sessions. The improvement of all fea
tures was observed on both sides. However, the improve
ment rates of skin spots, texture, and pores were
significantly increased on the PLT side, with the pigment
and pore size both having a statistically significant
improvement of p<0.001, while the texture had
a significant improvement of p<0.01 (Figure 3A–C).

Statistical Analysis

Discussion

Recorded data from 15 subjects were analyzed. Statistical
tests were performed using t-tests. A P-value of 0.05 or
less was considered significant.

In the field of wound healing, recent studies have indicated that
PRP plays a critical role in the wound healing of chronic skin
ulcers in diabetic patients.10 In addition, the application of
L-PRP powder shortened the wound healing time and
enhanced the epithelization of deep second-degree burn
wounds.11 Platelets contain various growth factors that con
tribute to collagen synthesis and skin rejuvenation. The most
important growth factors in skin rejuvenation are platelet-

Results
Subjects
Among the 15 subjects enrolled in the study, the average
age was 32 years (range, 22–39 years), and 66.6% were
men. The investigator used the Goodman and Baron grad
ing system to rate the acne scar severity of all subjects,
with the baseline scar severity grades were grade 3 (1
patient), grade 2 (8 patients), and grade 1 (6 patients).
Subjects were selected with an equal mean baseline acne
scar grade (1.66) on both sides of the face. This was to
ensure consistency on both sides of the face to avoid bias.
The right side (PLT) showed a 24% improvement in the
Goodman and Baron Qualitative grade in comparison to
a 16% improvement on the left side (saline) (Table 1).
Figure 1 shows clinical photographs of the subjects
on day 2 after the 4th CO2 laser treatment. PLT was applied
to the right side of the face, whereas saline was applied to the
left side of the face (Figure 1A–F). The PLT-treated side
showed a more rapid sloughing off of the crusts after laser
treatment. All subjects commented on the adverse effects
associated with fractional CO2 laser treatment. The most
common side effects were pain, erythema, edema, and crust
ing or scaling. However, no side effects, such as infection or
allergies, were observed on the PLT-treated side.
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Figure 2 The improvement rate of PLT is higher than saline.
Abbreviation: PLT, Platelet-lyophilized treatment.
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Figure 3 Figure 3 Spots (A), texture (B) and pores (C) after fractional carbon dioxide (CO2) laser treatment. All improvement rates of PLT-treated sites were significantly
increased compared with those of saline-treated sites after 4 treatment sessions. **p<0.01 with the paired t-test. ***p<0.001 with the paired t-test.
Abbreviation: PLT, Platelet-lyophilized treatment.

derived growth factor (PDGF), transforming growth factorbeta (TGF-β), and vascular endothelial growth factor (VEGF).
These growth factors trigger skin rejuvenation through the
above process, stimulate the proliferation of epidermal cells
and fibroblasts, promote angiogenesis, and induce collagen
synthesis.12 Our data demonstrated that a single application
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of PLT immediately after each CO2 laser treatment positively
promoted the wound healing rate and enhanced the treatment
results for acne scars. These results could help to improve the
quality of life of patients after laser treatment. As shown in our
study, the PLT-treated side showed greater improvement than
the saline-treated side in all subjects. We concluded that

https://doi.org/10.2147/CCID.S316505

DovePress

Powered by TCPDF (www.tcpdf.org)

719

Dovepress

Huang and Thong

enhanced wound healing after laser treatment can be achieved
with the application of PLT.
In aesthetic medicine, combination therapy is a new
trend and an option for skin rejuvenation. Research in
2019 demonstrated that PRP with fractional laser treat
ment was beneficial for skin rejuvenation.13 Keratinocytes
and fibroblasts play a critical role in skin cell proliferation
and collagen production. These processes explain why
PRP contributes to collagen production by those cells
and increases dermal elasticity.14 For acne-related aes
thetic treatment, ablative CO2 laser treatment has been
considered one of the most effective treatments for acne
scars. However, adverse effects of ablative laser treat
ments were reported, such as prolonged erythema,
edema, and post inflammatory hyperpigmentation
(PIH).15,16 Wound care after CO2 laser treatment may
cause stress and may affect a patient’s daily activities17.
Recent clinical studies have also focused on exploring the
combination of a CO2 laser with other therapies, such as
PRP and adipose tissue stem cells, to enhance the effec
tiveness and safety and decrease the incidence of adverse
reactions to acne scar treatment.9,18,19 Several studies
suggested that fractional CO2 laser treatment combined
with PRP could reduce edema and prolonged erythema
after laser treatment.20–22 The majority of studies avail
able demonstrated that using PRP in combination with
CO2 for the management of atrophic acne scars could be
superior to topical intradermal PRP alone.23,24 Consistent
with such findings, our study showed that with the appli
cation of PLT, the erythema and edema associated with
CO2 laser treatment were able to resolve completely
within 2 days.
In conclusion, our study showed that PLT application
helped to promote wound healing after CO2 laser treat
ment and also contributed to acne scar improvement.
However, we noticed that superficial acne scars responded
more favorably to this combination treatment than icepick
scars, which are deeper and have a greater extent of
fibrosis. This was a preliminary study and was subject to
a few limitations, such as a small sample size of 15
subjects and a lack of comparison regarding whether the
intradermal injection of PLT solution could more effec
tively stimulate wound healing and enhance acne scar
improvement. Further studies are needed to study the
effect of the intradermal injection of PLT for treating
deep acne scars. A large-scale study may be necessary to
establish a protocol for acne scar treatment using combi
nation therapy with a CO2 laser and PLT application.
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Conclusion
In summary, the results of the present study suggested that
the application of
PLT could be a safe and effective method for enhan
cing wound healing and improving acne scarring after
laser treatment.
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