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Abstract

Objectives: The objective of this study is clinical evaluation after introduc-
tion of stem cell supernatant Biocell Shot 65 by electroporation. Back-
ground: There is a clinical report of psoriasis treatment by umbilical cord
blood-derived stem cells, in which there was a beneficial result. These clinical
results are the result of cord blood-derived cell growth factors. The umbilical
cord blood-derived stem cell culture supernatant contains a high amount of
TGF-p, PDGA, etc., and promotes wound healing. In addition, we suppose
that the supernatant has the esthetic effect of improving skin condition,
thus, we planned to make a clinical evaluation. However, it is difficult to set
judgement criteria, and human judgement tends to be subjective. Therefore,
in this study, as a new clinical evaluator, we used an Al skin diagnostic device
with learning function. Methods: Stem cell culture supernatant Biocell Shot
65 was used as an introduction solution. After it was applied to the full faces
of four patients, electroporation with BeBe pinocchio DM-5 SUPER DX Plus
promoted infiltration deep in the keratinized layer. The patients were all
healthy women in their forties. This procedure was performed every two weeks
for three months. Wrinkles, fine lines around eyes, stains, pores, and 4V,
which is considered as one diagnostic criteria, were evaluated at baseline and
after each procedure with the skin diagnostic device HiMirror-Professional.
In this study, macroscopic findings were not examined. Results: In all four
patients, 4V did not change remarkably. Patient 1 showed improvement after
the procedure in wrinkles, fine lines around eyes, stains, and pores. Patient 2
revealed improvement only in fine lines around eyes, but did not show im-
provement in other items. Patient 3 improved in wrinkles, stains, and pores
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only after the second procedure, but did not show improvement in the other
procedures. Patient 4 improved in all items except 4V after the fourth proce-
dure. In addition, when the mean values of all the patients were plotted and
compared before and after each procedure, there was a trend toward im-
provements after the fifth procedure. Conclusion: In addition to application
of supernatant culture to the skin, introduction of the solution to the skin by
electroporation might improve stains, wrinkles, and pores. Our evaluation
was performed with a facial diagnostic device three months after the start of
the procedure.
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1. Introduction

There is a clinical report about umbilical cord blood-derived stem cell treatment
for a patient with psoriatic arthritis, the result of which was beneficial [1]. Mar-
garet Coutts et al conclude that stem cells in umbilical cord blood support tissue
repair and suppress over-inflammation. There is another report about tissue repair
support and over-inflammation suppression by umbilical cord blood-derived stem
cells [2]. It is a well-known fact that umbilical cord blood-derived stem cells have
some effects in the body. Cells in the body produce many cell growth factors for
cell growth, cell migration, and immunosuppression, etc. Various treatments by
cell growth factors are applied in clinical and esthetic practice based on this
principle [3]. Transdermal application of one of the growth factors or direct in-
troduction to the wound site stimulates the body’s healing abilities, and is bene-
ficial even in persistent injury such as intractable skin ulcer. Many cell growth
factor agents, however, use a single growth factor, and they do not sufficiently
affect the wound site due to protease in the wound site or absorption by gauze.
Therefore, several applications to the wound site are required per day. Kuroya-
nagi et al used a wound dressing made of hyaluronic acid and collagen with
EGF in order to prevent inactivation of growth factors by degrading enzymes.
This dressing decreased the number of applications and the financial burden of
the patients, and improved wound healing [4]. Based on these reports, we sup-
posed that cell growth factors in umbilical cord blood-derived stem cells would
support tissue repair and suppress over-inflammation. In order to use these
growth factor agents on a daily basis, they should be used as a cosmetic. Patients
can take care of their skin daily at home, and non-severe skin damage such as
photoaging can be handled effectively by cosmetics. Mesenchymal stem cells are
pluripotent cells, which originate in various tissues such as bone marrow, fat
tissue, and umbilical cord blood. We used umbilical cord blood-derived mesen-

chymal stem cells because they have more biological advantages than other Me-
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senchymal stem cells [5] [6] [7]. Mesenchymal stem cells are essential for rege-
neration of the skin, so they are the most important cells for the skin [8]. Recent
studies suggested that Mesenchymal stem cells stimulate human dermal fibrob-
lasts through a paracrine mechanism, and promote the wound healing in the
skin [9] [10]. Mesenchymal stem cells secrete many cytokines and growth factors
such as epidermal growth factor (EGF), fibroblast growth factor (bFGF), and
transforming growth factor S (TGF-f). These are important for cell growth and
skin maintenance [11] [12]. In our study, we used umbilical cord blood-derived
stem cell culture supernatant, which is rich in TGF-p TGF-is involved in the
wound healing process such as inflammation, angiogenesis, fibroblast growth,
collagen synthesis and deposition, and extracellular matrix remodeling [13] [14].
Umbilical cord blood-derived stem cell culture supernatant also contains Plate-
let-Derived Growth Factor (PDGF) as a main ingredient, which activates many
metabolic processes such as synthesis of protein and collagen, collagenase activ-
ity, migration of fibroblasts and smooth muscle cells [15]. Since these growth
factors are expected to improve skin such as age spots, wrinkles, and pores, we
examined the effect of cosmetic Biocellshot 65. In addition to application of cul-
ture supernatant to the skin, in this study, introduction to the skin by electropo-
ration was performed. The results were evaluated with the facial diagnostic de-

vice during three months after the start of the procedure.

2. Materials and Methods
2.1. Introduction Solution (Biocell Shot 65)

Biocell Shot 65 (Pure Code Inc.) contains more than 300 growth factors. In con-
trast, the usual agents contain only a single growth factor (see Figure 1). EGF is,
for example, widely used in China as a burn medication or decubitus treatment.
Biocell Shot 65 also contains EGF. A single application of EGF to the skin pro-
motes the growth of epidermal cells and fibroblasts, and production of Vascular
Endothelial Growth Factor (VEGF) and Hepatocyte Growth Factor (HGF) [4].
Biocell Shot 65 is expected to affect the skin in various ways because it contains
many growth factors which have beneficial effects on the skin even with a single
factor. In particular, TGF-$1 and PDGF-AA are contained in units of ng/mL, so
they are expected to have a remarkable effect. TGF-f1 promotes production and
deposition of extracellular matrix, and has an anti-inflammatory effect. Fur-
thermore, it is supposed to have an anti-cancer effect, and was found first in the
33 members of the TGF family. TGF mainly acts as a modulator, and in this so-
lution containing many growth factors, it is essential as a modulator. PDGF-AA
activates hair papilla, and will work as a hair growth agent. PDGF also acts as a
modulator, and is expected to suppress cell overgrowth and tumor development,
with beneficial effects to modulate other growth factors. Therefore, we intro-
duced this solution to the patients, 1 mL per application. In addition, in order to
carry out the introduction more smoothly, SEREM MORE POTELE was used in

combination as a solvent for Biocell Shot 65 at the same time.
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2.2. Introduction Device (BeBe Pinocchio DM-5 SUPER DX Plus)

BeBe pinocchio DM-5 SUPER DX Plus (Pure Code Inc.) is an electroporation
device used on the skin (Figure 2). As a principle of electroporation, a sigmoidal
pulse of less than 60 V leads to electrical breakdown in the keratinized layer of
the skin. Immediately after the treatment, pores are observed 0.2 mm in diame-
ter, and 0.03 mm in diameter after 5 minutes. After 10 minutes, pores close back
to the original state. A high voltage of 25,000 V per cm’ causes electrical break-
down and these phenomena. Also, pores in cell membranes open, so various
substances can infiltrate into the skin cells [16]. Harue Suzuki et al proved that
hyaluronic acid of molecular weight 1,000,000 penetrates the skin with this de-
vice, therefore, the ingredients of stem cell supernatant can be introduced into
skin cells with the device [17].

:\,:: o \
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Figure 1. Biocell Shot 65. The concentration of umblilical cord blood-derived stem cell
culture supernatant is 65% in this solution. 1 mL is applied to the full face.

BeBe pinocchio p M -5 SUPER DX

Figure 2. BeBe pinocchio DM-5 SUPER DX Plus. The device has a Cytoplasm Pass Sys-
tem, which introduces macromolecules and unionized neutral molecules into the dermal
skin without a needle. The three types of sockets are used for body, face, and spot.
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2.3. Face Diagnostic Device (HiMirror-Professional)

HiMirror-Professional (B-by-C Inc.) is a measurement device which quantifies
facial proportion with AI (Figure 3). It can measure and quantify stains, wrin-
kles, pores, etc. In this study, the actual measurement was compared with the
mean ideal values by age which were calculated from the skin data of 20,000
people. The difference between the ideal value and the actual value was plotted,
and a small difference represents the ideal condition. In this study, stains, wrin-
kles, fine lines, pores, and 4V were evaluated. 4V is a specific facial area, meas-
ured from a front photo of the face. By measuring this area, the facial propor-
tion is quantified. It is expressed by a zone V1 where the center is the cheek,
and a zone V2 where the center is the sides of the mouth. Their ratio deter-
mines the facial proportion. The cosmetic results were conventionally eva-
luated by impression, but 4V is one of the markers which quantifies the cos-

metic result.

2.4. Clinical Trial

The age of patients, number and content of the procedures are listed in Table 1.
The patients spent their daily life in the usual way without diet or sleep restric-

tions. Patients were extracted from the patients visiting the clinic. Since the biocell
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Figure 3. HiMirror-Professional. (a) HiMirror-Professional. HiMirror Professional uses
the photos of patients, analyzes the skin, and saves the data. It can acquire daily skin data,
and care for especially necessary sites; (b) Diagnosis. Seven items are measured; stains,
pores, wrinkles, fine lines, roughness, redness, and dark circles.
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shot 65 used is a cosmetic product, this experiment was performed according to
the guidelines established by Pure Code Co., Ltd. The patients were selected
from those who agreed to this experiment among the patients who visited the
clinic and those who were healthy and had no serious illness. If abnormal reac-
tions such as skin redness were observed during the trial, it was planned to dis-

continue it.

2.5. Statistical Analysis

Significant differences were obtained using the t test for equi-dispersive data,
and unequal variance using the Welch t test. A p value less than 0.05 was consi-

dered statistically significant.

3. Results

The values for each patient were plotted (Figure 4). The facial photos of Patient
1 and 2 are shown with their permission (Figure 5). Wrinkles, fine lines around
eyes, stains, and pores in Patient 1 improved after the procedure. 4V of Patient 1
did not change. Patient 2 said that she felt the stimulation near the eyelids dur-
ing the third and fifth procedure because the voltage of the device was high.
However, abnormal reactions such as skin redness were not observed, so it did
not affect the subsequent procedures. Fine lines around eyes improved in Patient
2, but there was no change in other items. In Patient 3, wrinkles, stains, and
pores improved after the second procedure, but did not change afterwards com-
pared with the previous skin. In Patient 4, all items except 4V improved after the
fourth procedure. The mean values of all patients were plotted before and after
the procedures, and there was a trend toward improvement after the procedure.

However, there was no significant difference (p > 0.05) (Figure 6).

Table 1. Patient background and the procedure.

Device for introducing . Measurement Duration of Number of
Gender Age ] Solution .
solution device procedures procedures
. BeBe pinocchio DM-5 M + Biocell . . March 24-June 13,
Patient 1 female 45 y.o. HiMirror-Professional 5
SUPER DX Plus Shot 65 2020
Patient 2 female 49y.0 BeBe pinocchio DM-5 M + Biocell HiMirror-Professional April 4-August 1, 4
¥ SUPER DX Plus Shot 65 2020
. BeBe pinocchio DM-5 M + Biocell . . June 2-August 5,
Patient 3 female 46 y.o. HiMirror-Professional 5
SUPER DX Plus Shot 65 2020
BeBe pi hio DM-5 M + Biocell May 16-July 11,
Patient 4 female 48 y.o. €be prnocciio roce HiMirror-Professional ay 16-July 5

SUPER DX Plus Shot 65 2020
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Figure 4. Results. 4V, wrinkles, fine lines, stains, and pores were measured. (a) Patient 1; (b) Patient 2; (c) Patient 3; (d) Patient 4.
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Figure 5. Photo evaluation. (a) Patient 1; (b) Patient 2.
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Figure 6. Efficacy of the procedure. Difference between the mean value and the ideal value in 4 patients at baseline and after each
procedure. (a) 4V; (b) wrinkles; (c) fine lines; (d) stains; (e) pores.

4. Discussion

The stem cell culture supernatant which we used in this study contains a high
concentration of TGF-gand PDGF-AA. These growth factors are expected to be
introduced into the inner skin by electroporation. The molecular weight of the
growth factors are 25 kDa and 28.9 kDa respectively, and the usual pore size of
the skin is 50 nm, so they can be introduced by the device in this study. They are
expected to act on epidermal cells and cause cascade reactions. This means that
epidermal cells receive various growth factors, then, the epidermal cells produce
other growth factors, activate fibroblasts and endothelial cells in the dermal
layer, and promote wound healing. We performed not only simple application to

the skin but also electroporation, because we needed to confirm that cascade
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reactions plus direct introduction of active ingredients to the dermal layer can
promote collagen production. In this study, improvement of wrinkles in one
month was confirmed macroscopically, and this was not done just by simple ap-
plication. In the future, the introduction device and solution will be applied to a
hair growth procedure. This is because the pore size of hair papilla is 300 nm,
larger than the pore size of the skin, so the active ingredients can be introduced
to the target site more easily. Change of the active ingredients and introduction
site might lead to more effective results. In particular, for stains, introduction of
anti-oxidants such as vitamin C derivatives and resveratrol, and whitening in-
gredients such as ascorbic acid glucoside and tranexamic acid, can cure stains
more effectively. For safety, this study was performed in two once a week pro-
cedures, then every two weeks, but three or four once a week procedures, then
every 10 days or every two weeks, might be better, according to the therapist.
After confirming that there were no allergic reactions, more frequent use might
lead to more effective results. In this study, macroscopic findings were not in-
cluded in order to eliminate subjective judgement, and the items were evaluated
by the skin diagnostic device with Al This diagnostic device contains mean val-
ues and ideal values based on the skin data of approximately 20,000 people. It
also has Al, and when it acquires new data, the values are renewed and the data

quality improves. As data quality improves, more precise data will be expected.

5. Conclusion

In addition to application of culture supernatant to the skin, introduction to the
skin by electroporation might improve stains, wrinkles, and pores. Our evalua-
tion was performed with a facial diagnostic device three months after the start of

the procedure.
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