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Comparison of the efficacy and safety between a new
monophasic hyaluronic acid filler and a biphasic
hyaluronic acid filler in correcting facial wrinkles

Jung Soo Lim', Geon Hwi Kim’, Background The longstanding and common use of hyaluronic acid (HA) has driven the
Jong Hun Lee? expanded development of various commercial HA fillers. However, differences in the
components of these HA fillers lead to variations in their effect. We compared the in

) .
Vanny Plastic Surgery, Seoul, Korea vivo safety and efficacy of biphasic HA (BHA) and a new monophasic HA (MHA) for im-
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Reconstructive Surgery, Nowon Eulji proving facial wrinkles. We investigated differences in outcomes after their injection
Medical Center, Eulji University School into nasolabial folds (NLFs) using the Wrinkle Severity Rating Scale (WSRS), patient sat-
of Medicine, Seoul, Korea isfaction using the Global Aesthetic Improvement Scale (GAIS), and pain using a visual

analog scale (VAS). We also performed a safety assessment of the two fillers.

Methods This matched-pair, double-blind, randomized study compared the degree of
temporal wrinkle improvement in the NLFs of 91 participants using the BHA filler ver-
sus the new MHA filler. Safety and efficacy were compared at 8 and 24 weeks.

Results At 24 weeks after application, the average WSRS scores were 2.17+0.72 (BHA)
and 2.07+0.71 (MHA) (P=0.034). The average GAIS scores, as measured by a treating in-
vestigator at 8 weeks and 24 weeks, were 0.94+0.76 (BHA) and 0.98+0.78 (MHA) at 8
weeks (P=0.181), and 0.44+0.64 (BHA) and 0.49+0.69 (MHA) at 24 weeks (P=0.103).
The VAS pain score was 0 points at 30 minutes after filler application in both groups.
Conclusions Both the BHA filler and the new MHA filler were safe and effective for im-
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INTRODUCTION the vitreous of bovine eyes. HA, a spontaneously occurring bio-
polymer, has significant biological functions in bacteria and higher

In 1934, Karl Meyer and his assistant John Palmer discovered hyal- animals, including humans. Although HA is present in most con-
uronic acid (HA), a high-molecular-weight biopolysaccharide, in nective tissues, it is specifically concentrated in the synovial fluid,
vitreous fluid of the eye, umbilical cords, and chicken combs. It is
naturally synthesized by a class of integral membrane proteins called
hyaluronan synthases and degraded by a family of enzymes called
hyaluronidases [1].

HA demonstrates poor biomechanical characteristics when used
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medium, provided the original work is properly cited. ~ www.e-aaps.org and improve skin wrinkles. HA contains abundant hydroxyl (alco-
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hol) and carboxylic acid functional groups. Many cross-linking
methods have been attempted to enhance the biomechanical char-
acteristics of HA while retaining its biocompatibility and biological
activity [4,5]. Biomaterials have been produced by modifying the
carboxyl acid groups in HA by esterification and by using cross-
linkers such as dialdehydes and disulfides [5].

One of the most important features of monophasic HA (MHA)
fillers is that they have a homogeneous distribution of HA. There-
fore, even the smallest space between the collagen and elastin fi-
brils can be filled with it. By contrast, biphasic HA (BHA) fillers are
composed of numerous particles that form larger agglomerates,
thereby shifting collagen and elastin fibers and leading to a less ho-
mogeneous HA distribution after the procedure. The difference
arises from the cross-linking strategy, which makes the MHA fill-
ers less elastic and more cohesive than the BHA fillers [6].

Although both filler types are widely used, their effects have not
been compared. Both HA fillers can be used on various facial areas
such as the forehead, glabella, perioral area, and nasolabial fold
(NLF) [7]. However, the NLF is one of the most difficult areas for
achieving patient satisfaction after treatment, and considerable cau-
tion is required because of the anatomical vulnerability of the site.
Further quantitative studies are required to address these issues [8].

In the present study, we analyzed and compared the efficacy and
safety of the BHA filler and the new MHA filler for NLF correction.

METHODS

Subject selection

Patients aged 30 to 65 years with Wrinkle Severity Rating Scale
(WSRS) scores of 3—4 (none, 1; shallow, 2; moderately deep, 3; very
long and deep, 4; extreme, 5) and with visually symmetrical bilat-
eral NLFs were selected for this study. Altogether, 94 patients en-
rolled in the study and three failed to meet the examination quali-
fications, leaving 91 participants in this study. Patients with a medi-
cal or drug history that could affect the study outcomes were ex-
cluded.

Participation was voluntary and patients were allowed to opt out
at any time. All processes that involved human participants in this
study were conducted in compliance with the ethical standards of
our institution, the 1964 Declaration of Helsinki and its later amend-
ments, or comparable ethical standards. This study was approved
by the Institutional Review Board of Nowon Eulji Medical Center
(IRB No. 2018-10-004) and written informed consent was obtained
from all participants. The study protocol conformed to the guide-
lines of the Declaration of Helsinki and to the Korean Good Clini-
cal Practice guidelines.

Materials

The BHA filler used was Restylane LYFT with Lidocaine (Galder-
ma Laboratories). The new MHA filler used in the study was Me-
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line No. 3 with lidocaine (Bio Standard Inc.). Meline No. 3 with li-
docaine is an injection gel made by adding and cross-linking a small
amount of 1,4-butanediol diglycidyl ether (BDDE), a cross-linker,
to sodium hyaluronate, which is made by fermenting and purify-
ing Streptococcus bacteria. Both the BHA filler and the new MHA
filler contained nonanimal-derived cross-linked HA and lidocaine.
Their methods of use and mechanisms are similar to each other,
and the indications for the use of these products matched our clini-
cal investigation plan. Thus, these products were considered suit-
able for a comparative study.

Study design

To minimize differences in the depth or degree of the wrinkles in
each subject, the surgical sites, the procedure characteristics (loca-
tion, conditions, and duration), and the degree of recovery for each
subject, a matched-pair design was adopted as the comparison meth-
od in this study. Thus, the BHA and MHA fillers were applied re-
spectively to opposite sides of the bilateral NLFs in each subject.
The filler application procedure was carried out by one treating in-
vestigator. Accordingly, 1.0 mL of each filler was injected using
27-gauge needles, respectively, into opposite sides of the bilateral
NLFs of participants for this randomized, double-blind, and matched-
pair trial design.

Efficacy measures

The WSRS and the Global Aesthetic Improvement Scale (GAIS) (5,
very much improved; 4, much improved; 3, improved; 2, no change;
1, worse) were used to evaluate the clinical efficacy of the cosmetic
outcomes. The WSRS scores were assessed by three independent
evaluators (board-certified plastic surgeons) and a treating investi-
gator using the filler-injection site photographs of the participants.
The GAIS scores were measured by subject self-assessment and as-
sessment by a treating investigator at 0, 2, 8, and 24 weeks.

A 100-mm visual analog scale (VAS) was used for pain evalua-
tion, and the pain at each treatment site was evaluated independent-
ly at the end of the injection and at 15-minute intervals for 30 min-
utes after injection to evaluate pain reduction efficacy.

Safety measures

All adverse events (AEs), such as localized facial redness, swelling,
pruritus, or skin induration, that occurred during this clinical trial
were included in the safety evaluation. Laboratory tests and physi-
cal examinations conducted during the clinical trial period were
also used to evaluate safety. All AEs were classified based on the
System Organ Class of the World Health Organization-Adverse
Reaction Terminology version 092.

Statistical analysis
Statistical analyses were performed using SAS version 9.1 or later
(SAS Institute, Inc.). WSRS scores for the BHA filler and the new
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MHA filler, as assessed by the independent evaluators at 8 and 24
weeks, were compared using the paired t-test and the Wilcoxon
signed-rank test. The proportion of participants in each group whose
WSRS scores (as assessed by the independent evaluators and a treat-
ing investigator at 24 weeks after the final filler application) differed
by at least 1 point from the baseline was compared using the McNe-
mar test. To compare differences in percentages between the groups
for the safety analysis and laboratory tests, we used the McNemar
chi-square test. A 97.5% one-tailed confidence interval in the non-
inferiority test was used to confirm the primary efficacy measure.
For other difference comparisons, two-tailed tests at the 5% signifi-
cance level were performed. Statistical significance was set at P <0.05.

RESULTS

After screening for study eligibility, three out of 94 individuals who
consented to participate in this clinical trial were excluded. The re-
maining 91 participants were randomized into groups that were
injected with the BHA filler and the new MHA filler. After one with-
drew their consent and dropped out of the study, a total of 90 par-
ticipants completed this clinical trial in accordance with the proto-
col (Fig. 1). There were 14 men (15.4%) and 77 women (84.6%),
with an average age of 50.26 +7.34 years.

The average WSRS scores for the BHA and new MHA fillers were
assessed by independent evaluators at 8 weeks after final filler ap-
plication, and the WSRS scores were 2.11+0.72 and 2.01+0.71 for
the BHA and the MHA groups, respectively, with no significant in-
tergroup differences (P =0.055). However, at 24 weeks, the primary
efficacy endpoint, the WSRS scores were 2.17 +0.72 and 2.07 +£0.71
in the BHA and MHA groups, respectively, with the latter being sig-
nificantly lower than the former (P =0.034) (Table 1 and Figs. 2, 3).

The average WSRS scores at 8 weeks after filler application as as-
sessed by a treating investigator were 2.73+0.99 and 2.77+0.97 in
the BHA and the MHA groups, respectively, with no statistically
significant difference between the two groups (P=0.158). At 24
weeks after filler application, the average WSRS scores in the BHA
and the MHA groups were 3.23+0.91 and 3.27 +0.88, respectively,
again showing no statistically significant difference between the
two groups (P=0.158).

The average GAIS scores, as assessed by a treating investigator,
at 8 weeks after final filler application were 0.94 £0.76 and 0.98+0.78
in the BHA and the MHA groups, respectively, presenting no sta-

94 Screened
subjects

_| 3Screening failed
7 subjects

\ 4
91 Randomized
subjects

1 FAS excluded
subjects (drop out)

90 Per protocol set

Fig. 1. Flowchart of participants in a comparison study of biphasic
hyaluronic acid and monophasic hyaluronic acid fillers. FAS, full
analysis/safety set.

Table 1. Comparison of the efficacy of BHA and MHA fillers for wrinkle improvement

Mean+SD Range
Variable Evaluator Time P-value
BHA MHA BHA MHA
Average WSRS Independent evaluators 8 wk 2.11+0.72 2.01+0.71 1.0-4.0 0.055
score (n=91) 24wk 2.17:0.72 2.07£0.71 1.0-4.0 0.034
Treating investigators 8 wk 2.73+0.99 2.77+0.97 1.0-4.0 0.158
24 wk 3.23+0.91 3.27+0.88 1.0-4.0 0.158
Average GAIS Treating investigators 8wk 0.94+0.76 0.98+0.78 0.0-3.0 0.181
score [n=90) 24 wk 0.44+0.64 0.49+0.69 0.0-2.0 0.103
Subjects 8wk 1.84+0.76 1.92+0.72 0.0-3.0 0.070
24 wk 1.31£0.87 1.40£0.86 0.0-3.0 0.032
Average VAS Subjects Immediately 1.67+£1.19 2.20+1.44 0.0-6.0 0.0-8.0 <0.001
score (n=91) 15 min 0.79+1.22 0.000.00 0.0-6.0 0.0-0.0 <0.001
30 min 0.00+0.00 0.00+0.00 0.0-0.0 0.0-0.0 <0.001

BHA, biphasic hyaluronic acid; MHA, monophasic hyaluronic acid; WSRS, Wrinkle Severity Rating Scale; GAIS, Global Aesthetic Improvement Scale; VAS, visual

analog scale (pain assessment).
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Fig. 2. Photographs of the nasolabial folds (NLFs) of a representa-
tive participant before treatment (A, and after filler injection at 24
weeks (B) with the biphasic hyaluronic acid filler (right NLF) and the
new monophasic hyaluronic acid filler (left NLF).

tistically significant difference between the two groups (P=0.181).
At 24 weeks, the average GAIS scores were 0.44+0.64 and 0.49 +
0.69 for the BHA and the MHA groups, respectively, again show-
ing no statistically significant intergroup differences (P =0.103).

In addition, the average GAIS scores at 8 weeks after filler appli-
cation, as assessed by the participants themselves, were 1.84+0.76
and 1.92+0.72 in the BHA and the MHA groups, respectively, show-
ing no statistically significant difference between the two groups
(P=0.070). However, at 24 weeks, these scores were 1.31 +0.87 and
1.40+0.86 in the BHA and the MHA groups, respectively; at this
time point, the MHA group exhibited significantly higher average
GAIS scores than the BHA group (P=0.032).

The average VAS scores within 30 minutes after receiving the fi-
nal applications of the BHA and new MHA fillers were compared.
The BHA and MHA groups had average VAS scores of 1.67+1.19
and 2.20+1.44, respectively, immediately after filler application,
with the BHA group showing a significantly lower average VAS
score than the MHA group (P <0.001). Conversely, 15 minutes af-
ter final filler application, the average VAS scores were 0.79 +1.22
and 0.00£0.00 in the BHA and the MHA groups, respectively, with
the BHA group showing a significantly higher average VAS score
than the MHA group (P <0.001). At 30 minutes after filler applica-
tion, all participants in both groups showed VAS scores of 0.

Based on the independent evaluators” assessment, the propor-
tion of participants whose WSRS scores improved by > 1 point (ef-
ficacy improvement) at 24 weeks after final filler application (com-
pared to their baseline scores) was 19.6% (nine participants) and
48.9% (22 participants) in the BHA and the MHA groups, respec-
tively. Thus, the improvement rate in the MHA group was 2.44 times
higher than that in the BHA group. In contrast, according to the
treating investigator, three participants in the BHA group and one
participant in the MHA group showed efficacy improvement, which
was not a statistically significant difference.

Notably, there were no serious AEs. One of the five AEs occurred
at a BHA application site, two at an MHA application site, and the
remaining two at other areas where fillers had not been applied.
The reported AEs included one case of partial skin necrosis, two
cases of mild edema, one case of headache, and one case of chronic
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Fig. 3. Photographs of the nasolabial folds (NLFs) of a representa-
tive participant before treatment (A), and after filler injection at 24
weeks (B] with the biphasic hyaluronic acid filler (left NLF) and the
new monophasic hyaluronic acid filler (right NLF).

gastritis. The partial skin necrosis occurred at the injection site 3
days after injection with the BHA filler, along with a 0.1-cm sized
skin discoloration at the right alar area of the nose. These areas re-
solved naturally within 10 days, without the application of hyaluron-
idase or antibiotic ointment.

DISCUSSION

The application of fillers to fill wrinkles has become a fundamental
treatment in contemporary cosmetic procedures. Because of the
increasing demand for filler injections, the market for dermal fill-
ers has grown dramatically over the last several years [9]. HA has
become the primary filler material for facial contouring via intra-
dermal injections because of its many advantages over other filler
agents [10].

HA dermal fillers typically fall into two categories (monophasic
or biphasic) based on their variations in cross-linking [11]. MHA
fillers are more cohesive than BHA fillers and can last longer with-
out migrating significantly after application. However, BHA fillers
are more easily customized to obtain the particle size suited to the
indication and the anatomical area to be treated [12].

MHA fillers can be subdivided into monodensified and polyden-
sified types. Monophasic monodensified gels are produced by mix-
ing HAs and cross-linking in one step [11], whereas monophasic
polydensified gels are generated by cross-linking HAs in an initial
step, then a new amount of HA is added and additional cross-link-
ing is performed [13].

According to a previous histological study [11], BHA fillers tend
to agglomerate into large clumps without spreading evenly throu-
ghout the implanted tissue, whereas monophasic polydensified fill-
ers spread evenly throughout the implanted tissue and seldom form
clumps.

Monophasic monodensified fillers such as Meline No. 3 with li-
docaine (Bio Standard Inc.) share the characteristics of both bipha-
sic and monophasic polydensified fillers; therefore, they can exhibit
clumping. Overall, however, they spread homogeneously through-
out the implanted tissue. Many patients have reported that prod-
ucts in the monophasic monodensified gel family are less painful
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than those in the biphasic family, likely because of these histologi-
cal differences [11]. Conversely, in this study, the VAS scores of the
BHA group were significantly lower than those of the MHA group
immediately after filler application. However, at 15 minutes the
MHA group showed significantly lower VAS scores than the BHA
group. Notably, at 30 minutes, all participants in both groups had
VAS scores of 0.

The Meline No. 3 with lidocaine (Bio Standard Inc.) used in this
study is a novel monodensified monophasic filler. It is chemically
cross-linked with BDDE and is a nonanimal-based HA filler. Many
types of chemical cross-links are used for HA dermal fillers, and
BDDE is the most commonly used method. When the etherifica-
tion reaction between the hydroxyl group of HA and the epoxy
group of the cross-linking agent BDDE occurs, the conjugated HA
gel that is subsequently formed is gradually decomposed by hyal-
uronidase and free radicals once it reaches the skin [14,15]. Restylane
LYFT (Galderma Laboratories), which contains lidocaine, belongs
to the BHA filler family. Meline No. 3 with lidocaine and Restylane
LYFT have several similarities. Both are chemically cross-linked
with BDDE and contain 0.3% lidocaine and a nonanimal-based
HA filler.

The differences in the biophysical characteristics of MHA and
BHA fillers are also clinically important. Compared with BHA fill-
ers, the most important biophysical properties of MHA fillers are
their low elasticity and high viscosity. The elastic modulus is a quan-
titative value of the gel stiffness and capacity to resist deformation
under applied pressure. Viscosity refers to the ability of the gel to
resist the shearing forces applied to the filler during and after injec-
tion. The term “tan delta” refers to the ratio of the viscous modulus
to the elastic modulus, and it measures the existence and degree of
elasticity. A gel with a high tan delta tends to have more viscosity
than elasticity. By contrast, a gel with a low tan delta tends to have
more elasticity than viscosity. The tan delta value of the MHA fill-
ers is higher overall than that of the BHA fillers. Therefore, the bio-
physical characteristics of MHA fillers result in higher viscosity than
elasticity when compared to BHA fillers [16].

After filler application, daily skin changes (e.g., bruises, erythe-
ma, edema, aches, tenderness, and itches) were followed up for 14
days. For 15 days after filler application, cases with symptoms (even
briefly) and without symptoms were analyzed using the McNemar
chi-square test. Among the possible symptoms, bruises and edema
were significantly more frequent in the MHA group than in the
BHA group. However, no statistical significance was found for oth-
er symptoms. In addition, there were five AEs, though none were
serious. All AEs were resolved during the clinical trial period. The
clinical trial was discontinued in one case due to an AE (partial skin
necrosis) at the site of the BHA filler injection. The dropout subject
healed without scarring within 2 weeks of follow-up and without
special treatment. Importantly, our study demonstrated the safety
of administering BHA fillers and the new MHA fillers to NLFs.

Accordingly, we also investigated differences in the biophysical
characteristics of the two fillers in terms of efficacy and safety when
applied to facial wrinkles such as NLFs. Our study showed that both
the BHA filler and the new MHA filler had in vivo safety and effi-
cacy in improving facial wrinkles, and that the new MHA filler was
more effective for the cosmetic improvement of wrinkle severity
than the BHA filler. Further studies comparing the effects of BHA
and the MHA fillers on various types of NLFs are needed to build
on the results of the present study, and to provide additional clini-
cally useful data.

In this study, the differences between BHA fillers and the new
MHA fillers were analyzed. Meline No. 3 with lidocaine (Bio Stan-
dard Inc.), the new MHA filler, and a BHA filler were compared to
assess whether there was any difference in their efficacy and safety
when correcting NLFs. Consequently, we found that both the BHA
filler and the new MHA filler were safe and effective in improving
facial wrinkles such as NLFs, and that the new MHA filler was more
effective than the BHA filler for the cosmetic improvement of wrin-
Kkle severity.
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