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Abstract
Background: Hyaluronic acid fillers are used for facial rejuvenation and are classified as non-cross-linked or cross-linked (monophasic mono- or 
polydensified).
Objectives: To histologically assess the intradermal durability of three types of fillers (biphasic, monophasic monodensified, and monophasic poly-
densified), to compare the durability of the products over 6 months, and to evaluate the structural changes after application.
Methods: In all, 25 volunteers received injections of three different fillers in the dermis of the right lumbar region (in one line), and equal amounts 
of the fillers were injected into three different sites (in the same column), yielding nine points of application in each patient. Each line was biopsied on 
days 2, 92, and 184; these skin samples were analyzed histologically, and the presence or absence of these fillers was verified by a dermatopathologist.
Results: The histological analysis showed that over 182 days, the amount of the injected monophasic polydensified, monophasic monodensified, and 
biphasic filler products decreased by 62.5%, 25%, and 12.5%, respectively.
Conclusions: The biphasic and monophasic monodensified fillers presented greater intradermal durability than did the monophasic polydensified 
filler at 6 months after intradermal injection.

Level of Evidence: 2
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Hyaluronic acid (HA), or D-glucuronic acid + (D-N)-
acetylglucosamine, is the most abundant glycosaminoglycan 
in the human body, and 50% of it is located in the dermis.1,2 
HA is involved in several important biological functions, 
such as the regulation of cell adhesion and motility, the 
manipulation of cell differentiation, and cell proliferation.3

As the body ages, HA becomes damaged and 
degrades.4,5 Key factors of this process include the resorp-
tion of structural support, the redistribution of facial fat, 
the action of gravity, hormonal changes, and the influ-
ence of environmental factors such as smoking and sun 
exposure.5,6
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The application of dermal fillers is becoming an increas-
ingly popular technique for facial rejuvenation.7-9 This 
procedure is relatively noninvasive and provides excellent 
three-dimensional restoration of facial volume, rebalances 
facial proportions and symmetry, and reduces fine lines 
and wrinkles.7,8,10

In addition to surgical treatments, injectable dermal 
fillers have been used over the past 20 years to achieve 
aesthetic goals.11 Siloxane, a synthetic silicone, was one 
of the first fillers to be used for permanent results,12 and 
this compound was followed by bovine collagen fillers.10 
Subsequently, an HA-based filler was launched because of 
its characteristics, including its biocompatibility, non-tera-
togenicity, sterility, chemical inertness, safety, durability, 
stability, reversibility, ease of application, and good cost/
benefit ratio; in addition, this filler was non-migratory or 
non-modifying based on tension or organic substances and 
was approved by sanitary authorities.13,14

HA was originally isolated in 1934, after being extracted 
from bovine vitreous humor, and it proved to be versatile 
for therapeutic purposes, such as ocular and orthopedic 
surgery.1,7,12 HA can be of an animal origin, such as that 
extracted from a cockscomb, or of a non-animal origin, such 
as that produced by cultures of Streptococcus species (eg, 
S. pyogenes and S. zooepidemicus).1,7,10 HA is highly bio-
compatible without tissue specificity and is highly hydro-
philic.5,8,13,15 Thus, it has the ability to immediately fill a 
volume of approximately 15% at the site of injection.8 After 
injection, an immediate inflammatory process takes place, 
which fades in 4 to 5 days.12,16 Despite the low rate of com-
plications, sometimes a hyaluronidase injection, antibiotics, 
or steroids may be necessary to treat these side effects.16,17

The fillers based on HA can be classified as non-cross-
linked or cross-linked.8,18 Cross-links are intermolecular 
bonds that enhance the stability and durability of clinical 
implants.13,18 Nevertheless, the optimal level of cross-link-
ing should be determined because cross-linking decreases 
the hygroscopicity and therefore the effectiveness of this 
filler.18,19 The most commonly used cross-linking materials 
are divinyl sulfone, 1,4-butanediol diglycidyl ether (BDDE) 
and p-phenylene bisethyl carbodiimide, which have been 
refined to reduce endotoxins and the risk of sensitivity.18

Cross-linked fillers are classified as monophasic or 
biphasic.19-22 Monophasic fillers consist of a homoge-
neous mixture of high- and low-molecular-weight HA, 
making their application easier.19-22 Biphasic fillers have 
cross-linked particles of HA dispersed in a non-cross-
linked HA vehicle; therefore, the HA is heterogeneous.19-22 
Monophasic fillers may be further categorized as monoden-
sified (cross-linking occurs after homogeneous mixing) or 
polydensified (cross-linking occurs separately, before the 
mixture is produced).19-22

There has been some commercial interest in classify-
ing all HA fillers as the same, as if they are all made from 

the same material.23 However, there are many studies that 
refute this notion.8,13,18-22,24 It is important to note that 
the physicochemical structures and rheological proper-
ties of filler products are critical factors of their clinical 
performance.19

Among the rheological properties, the most important 
are the viscosity complex and elastic module/modulus 
(G).1,2,19 The viscosity complex relates to the way the filler 
flows from the needle and therefore its ability to resist the 
fluid phase of shearing forces. In contrast, G is related to 
its ability to resist deformation while being injected.2,19 
A gel with a greater elastic component will be firmer and 
stronger and will undergo fewer changes in shape when 
pressure is applied. Clinically, this type of gel will have a 
greater ability to generate volume and support.1

Finally, because there is not a single manuscript in the 
literature evaluating the long-term intradermal durability 
of the three different types of manufactured HA fillers (ie, 
biphasic, monophasic monodensified, and monophasic 
polydensified), our study compares the histology and the 
durability of a representative HA filler from each of these 
three classes over 6 months. Thus, this is the first clinical 
report published specifically in this field.

METHODS

This was a phase IV, single-center, prospective, open, obser-
vational clinical trial involving 25 female subjects between 
45 and 60 years of age with skin types I to VI (Fitzpatrick 
classification). This study was conducted from December 
2011 to January 2014. All subjects were recruited from a 
private clinic's patient log list in the city of Campinas, SP, 
Brazil; based on the Brazilian rules for clinical trials, the 
subjects were reimbursed for transportation and meals.

In general, the exclusion criteria were diseases related 
to the connective tissue, systemic uncontrolled diseases, 
pregnancy or breastfeeding, a history of any adverse reac-
tions to the fillers, medicines that interfered with coag-
ulation, and conditions that could interfere with the 
evaluation of the results.

This study was approved by the independent ethics 
committee of the University of Sao Francisco (Bragança 
Paulista, SP, Brazil; Project Number: 0597.0.142.000-11), 
and all patients signed an informed consent form before 
joining the study. This study also complied with all princi-
ples of the Declaration of Helsinki, Good Clinical Practices, 
the International Conference of Harmonization, and local 
regulatory requirements.

All HA filler injections and skin biopsies were performed 
by the principal investigator of this clinical trial, who is also 
the first author of this manuscript. After successful asep-
tic and antiseptic procedures were performed on the right 
lumbar region of the subject in the prone position, a local 
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anesthetic was applied (Xylocaine with epinephrine 1 : 
200,000, AstraZeneca Inc., Mississauga, Canada).

Using a bolus technique with a vertical dermal punc-
ture, we performed three applications of 0.2 mL of Product 
1 (biphasic—Perfectha Derm; 20 mg/mL; ObvieLine, 
Dardilly, France), three applications of 0.2 mL of Product 
2 (monophasic monodensified—Teosyal Global Action; 25 
mg/mL; Teoxane, Paris, France), and three applications of 
0.2 mL of Product 3 (monophasic polydensified—Esthelis 
Basic; 22.5 mg/mL, Anteis, Lonay, Switzerland).

It is important to disclose that the average epidermal 
thickness is 0.0837 mm (epidermis plus dermis).25 The 
thickness of dermis on the back can vary from 0.90 mm 
(Fitzpatrick phototype II) to 1.87 mm (Fitzpatrick pho-
totype VI).26 Dermis is considered to have a superficial, 
medium or deep depth in relation to surface at thicknesses 
of up to 0.3 mm, between 0.3 and 0.7 mm, and greater 
than 0.7 mm, respectively.27 In this study, the HA fillers 
were injected at a depth of 0.7 mm, into the middle dermis.

All HA fillers used in this study were injected with nee-
dles of the same length and gauge (30G* ½). However, 
to ensure that all injections were performed at a depth 
of exactly 0.7 mm depth, several sterile stop-penetra-
tion devices were constructed by cutting the plastic cap 
of a 30G* ½ needle (BD 30G ½ Precision Glide Needle, 
Becton & Dickinson & Co., Franklin Lakes, NJ), which 
allowed only 0.7 mm of the needle to penetrate the skin, 
in a similar manner as has previously been described in 
the literature.28 Such devices were locked over their nee-
dles after they'd been connected to the syringe, as shown 
in Figure 1.

The same filler was applied in three different sites in the 
same column, leading to a total of nine application points 
on the right lumbar area (Figure 2). The punctures were 
made equidistant from each other, with 1.5 cm between 
lines (vertical distribution) and 1.5 cm between columns 
(horizontal distribution). Injection points were marked at 
0.3 mm on the right side with permanent black ink (Sharpie 
Permanent Marker Black; Newell Brands Inc., Atlanta, 
GA), to denote where biopsies should be performed. All 
ink marks were refreshed on D2 and D32, and patients 

were asked not to scrub that area when showering; in case 
any mark began to fade, patients were instructed to return 
to the clinical site for the mark to be refreshed.

On day 2 (D2), D92, and D182 after the injections, skin 
biopsies were performed at each horizontal line using a 
number three punch, and a small cylinder of skin was 
removed. There was no need for sutures because the frag-
ment removed was very small and the aesthetic result is 
better with healing by secondary intention. The skin sam-
ples were prepared for histology (4-micron-thick sections) 
and stained with Alcian blue to analyze the features of 
the intradermal histological durability of the different 
HA-based commercial fillers. The histological slides were 
reviewed by an author (P.R.G.O), a surgeon and dermato-
pathologist with experience in evaluating skin specimens 
collected by dermatologists and plastic surgeons. This 
individual evaluated each one of the slides without know-
ing the day the specimen was collected (D2, D92, or D182) 
or the product that had been injected. The evaluation was 
based on a subjective determination of the “presence” (+) 
or “absence” (−) of HA islets. The histological analysis 
was the same as has been used in other traditional studies 
of cosmetic fillers.7,15,19,21,29

The mean distribution of these sample would be nor-
mal,24 regardless of the distribution of the studied variables, 
thereby allowing the use of parametric techniques. Before 
the analysis, the normality of the data was tested using the 
Anderson-Darling test. Analysis of variance with two factors 
(intra- and inter-treatment), supplemented by the Scheffe 
test, were used to compare the variables of both groups that 
fit the normal distribution. Differences among categorical 
variables were assessed by nonparametric analysis of vari-
ance (Kruskal-Wallis and/or Mann-Whitney Test). The same 
tests were used only if the data did not adhere to the normal 
distribution (bell curve/Gaussian curve). The McNemar test 
was used to perform a comparative analysis of the products. 
To compare the outcomes of the products and time points, 
Fisher's exact test was used. The level of significance was 
5%. SAS software, version 9.3 (SAS Institute Inc., Cary, NC), 
was used to perform the statistical analyses.

RESULTS

Twenty-four out of twenty-five female subjects (96%) com-
pleted the clinical trial. One subject withdrew from the study 
one day after the first filler injection because she decided 
not to undergo the skin biopsies. As such, the statistical 
analyses were performed based on the 24 final subjects with 
a mean age of 53 ± 3.87 years (range, 46-60 years). The 
group comprised 13 phototype II subjects, 7 phototype III 
subjects, and 4 phototype IV subjects (Table 1).

After the application of the three types of HA-based fill-
ers, biopsies were performed on three different occasions, Figure 1. Standardization of needle injection depth.
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D2, D92, and D182 (Figure 3). The number of positive 
biopsies is shown in Table 1 and Table 2. Positivity was 
based on the presence or absence of HA islets as analyzed 
histologically.

Analyzing the positive biopsies, the histology showed 
that the amounts of Products 1, 2, and 3 found on D2 in 
the biopsies were similar; the presence of all three fill-
ers in all 24 patients was verified. On D92, major dif-
ferences between the amounts of the fillers remaining 
were found: Product 1 was still present in 22 patients, 
Product 2 was still in 20 patients, and Product 3 was still 
in 16 patients. On D182, even greater differences between 
the amounts were observed. Product 1 was present in 21 
patients, whereas Products 2 and 3 were present in 18 
and 9 patients, respectively. After 182 days, the injected 
amount of Product 3 was reduced by 62.5%, whereas 
Products 2 and 1 were reduced by 25% and 12.5%, 
respectively (Table 2). Thus, Product 1 had the highest 
dermal durability.

Table 3 shows the histological behavior of the three dif-
ferent fillers over the course of 182 days. The amount of 
Product 1 did not change during the study (P > .05, in 
all binomial date comparisons). The amount of Product 2 
decreased on D92 compared to D2 (P = .0455), but it did 
not change from D92 to D182 (P = .1573). Finally, Product 
3 exhibited a significant, progressive reduction from the 
first two-date comparison (D92 vs D2, P = .0047) to the 
end of the study (D92 vs D82, P = .0001).

As shown in Table 4, both Product 1 and monophasic, 
monodensified Product 2 exhibited the exact same histo-
logical pattern of durability based on a visit-to-visit com-
parison (P > .05). However, Product 2 was histologically 
similar to Product 3 until D92 (P = .3177), but was more 
abundant than Product 3 on D182 (P = .0189).

DISCUSSION

Tissue mobility is one of the most important aspects when 
studying the longevity of HA fillers because more frequent 
corrections need to be made in areas with more movement.30

Another factor of filler durability is the anatomical loca-
tion. Indeed, the location where a filler is placed is defined 
by the characteristics of the filler material and the type 
of correction intended.31 The differences in skin thickness 
among facial cosmetic units widely vary and can range32 
from 1.04 to 1.86 mm.33 However, even when “dermal” 
HA fillers are injected to improve nasolabial fold (NLF) 
depth, the histological presence of HA fillers is observed 
in the hypodermis, and some material can be found in the 
deep dermis of 56.25% of patients; HA fillers remain in 
the more superficial dermis in only 6.25% of patients.33 
As such, and because each patient would be submitted to 
three biopsies for each filler, for a total of nine biopsies in 
an area of 9 cm2, it was decided that all injections should 
be performed in the lumbar area in this study.

The durability of an HA filler is also determined by 
whether the HA filler is cross-linked. Non-cross-linked 
HA fillers, or non-stabilized HA fillers, as they are also 
called, last less than 24 hours in the skin.30,34 Traditionally, 
biphasic cross-linked fillers remain for 6 to 8 months after 
treatment.15,34,35 With this well-established scientific con-
cept in mind, physicians consider cross-linked HA fillers as 
“heavier” injectables,32 and they are the most common fill-
ers used worldwide.36 This was the reason why we decided 
to compare the durability in skin of these three different 
types of manufactured HA fillers that are commercially 
available in most countries.”

Some differences among different HA fillers have been 
published in the literature. A split-face clinical trial evalu-
ated the durability of two different BDDE-based HA fillers in 
NLFs: a 24 mg/dL monophasic, monodensified product and 
a 20 mg/dL biphasic product.11 In the follow-up examina-
tions from 6 to 12 months after injection, the product with 
the higher concentration clearly exhibited greater longevity 
than the product with the lower concentration. This greater 
apparent long-term durability of the more concentrated 
product may have been related to its distinct physiochem-
ical properties, affording it a greater relative resistance to 
enzymatic and/or free radical degradation in the dermis.11 
Our histological findings may clarify those possibilities by 
showing that in fact, biphasic and monophasic monodensi-
fied fillers do not differ in terms of histology.

According to the biological behavior of HA fillers, bipha-
sic fillers are present in large deposits and reach deeper 
levels of the reticular dermis.7 Conversely, monophasic 
monodensified fillers show a tapered layer distribution 
in the reticular dermis,7 whereas monophasic polydensi-
fied products spread throughout the dermis in a diffuse 
manner, without reaching the papillary dermis.7,37 These 

Figure 2. Schematic illustration of the standardization of 
product injection in the right lumbar area.
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findings lead to the conclusion that the different cross-
linked HA-based fillers have predictable patterns and char-
acteristic distributions in the dermis, which are consistent 
after 2 weeks.7 Based on these findings, it is possible that 
the deeper the filler penetrates, the longer it lasts.

Apparently, cross-linking, viscoelasticity properties, and 
diffuse distribution determine the longevity of these fill-
ers.7,37 Among fillers that have been shown to be safe with 
low immune responses and remain intact in the skin,37 
the durability of HA fillers seems to be inversely propor-
tional to the homogeneity of the distribution. In this clinical 
trial, we observed that filler depth is not the key feature 
of a product; the biphasic (deepest)7 and monophasic 
monodensified products lasted longer than the monophasic 
polydensified product, which had a distribution similar to 
that of the monodensified product.7 Most likely, cross-link-
ing and viscoelasticity are more important factors.

The superficial placement of biphasic products has 
already been described as associated with tenderness and 
an eosinophilic inflammatory infiltrate in the dermis.22 
The rheological profiles of HA fillers can vary according 
to the manufacturing method used.20 However, we do not 
believe our findings suggest that monophasic fillers are 
better for use in fine lines and wrinkles than biphasic fill-
ers, or vice versa. We believe that the concentration of HA 
in a filler product should determine its specific use, which 
is in accordance with the commercially available prod-
ucts in this category. Once commercial brands of biphasic, 
monophasic monodensified, or monophasic polydensified 
fillers have products with lower concentrations of HA, they 
may be indicated for use in areas with superficial or thin 
dermis.

Independent of HA cross-linking and concentration, all 
fillers undergo rheological changes after passing through 

Table 1. Demographic Data of the Subjects who Completed the Study and Histological Analysis of the Skin Biopsies of Each Product and Study Visit  
(n = 24)

Subject Information D2 D92 D182

# Age (years) Phototype Product 1 Product 2 Product 3 Product 1 Product 2 Product 3 Product 1 Product 2 Product 3

1 58 II + + + + + + + + +

2 49 II + + + − − − − − −

3 54 II + + + − − − − − −

4 54 II + + + + − − + − −

5 59 II + + + + + + + + +

6 51 III + + + + + + + + −

7 56 II + + + + + − + + −

8 50 II + + + + − + + − +

9 55 II + + + + + + + + −

10 54 III + + + + + − + − −

11 54 III + + + + + + + + −

12 48 IV + + + + + + + + +

13 48 III + + + + + + + + +

14 53 IV + + + + + + − + +

15 51 III + + + + + + + − −

16 51 IV + + + + + − + + −

17 53 IV + + + + + + + + +

18 46 III + + + + + + + + −

19 52 II + + + + + + + + +

20 53 III + + + + + − + + −

21 56 II + + + + + − + + −

22 59 II + + + + + + + + +

23 60 II + + + + + + + + −

24 47 II + + + + + + + + −

+, presence of HA islets; −, absence of HA islets.
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needles.20 These changes are intensified when the acid 
comes into contact with endogenous hyaluronidase, which 
can interfere with the behavior of the material once it 
reaches deep tissue.20 Biphasic fillers show more rheolog-
ical stability than monophasic fillers.20 This finding may 
be correlated to biphasic fillers' superior durability, lower 

propensity to be homogeneously distributed throughout 
the injected area, and greater ability to withstand the com-
pressive forces of passing through a needle,7,20,37 which 
together, produce the clinically long-lasting results of 
biphasic products.20,38 We strongly believe that the find-
ings reported in these in vitro rheological studies explain 

Figure 3. Slides of biopsy specimens from a 56-year-old female subject. The amount of the filler and the subsequent 
degradation over time are represented by Alcian blue staining (×100 magnification). (A) Product 1 at D2, (B) Product 1 at D92 
(C) Product 1 at D182, (D) Product 2 at D2, (E) Product 2 at D92, (F) Product 2 at D182, (G) Product 3 at D2, (H) Product 3 at 
D92, and (I) Product 3 at D182.

Table  2. Number of Patients in Whom the Fillers Were Present in the 
Biopsies Over Time and the Percentage of Filler Reduction by the End of 
the Study (n = 24)

Product D02 D92 D182 Reduction (%)

Product 1 24 22 21 12.5

Product 2 24 20 18 25

Product 3 24 16 09 62.5

Table  3. Evaluation of P-Values Comparing the Presence of Fillers in 
Biopsies Between Two Different Visits for the Same Product (n = 24)

Product D92 × D02 D182 × D92 D182 × D02

Product 1 0.1573 0.3173 0.0833

Product 2 0.0455* 0.1573 0.0143*

Product 3 0.0047* 0.0082* 0.0001*

*P < .05.
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the histological durability of the biphasic and monophasic 
monodensified products that we observed.

Monophasic fillers are the newest type of HA fillers. 
Some authors believe that the visual clinical effect, safety 
and durability of the injection of both biphasic and mono-
phasic products in NLFs are equivalent.39,40 There is a good 
argument that any HA-based filler is inherently more desir-
able than products not based on degradable substances or 
even nonhuman animal fillers.

A good example of a non-degradable filler is any prod-
uct with calcium hydroxyapatite (CaHA). Although CaHA 
is superior in that it can achieve results lasting from 18 to 
24 months,41 HA is still the preferable injectable filler.42 
Similarly, even animal-based products, such as porcine 
or bovine collagen, can be used as aesthetic fillers;34,43 
porcine collagen is less allergenic than bovine collagen,43 
and both have good durability and efficacy.34 Because of 
these features, these fillers should be considered alter-
natives to HA fillers,43 and we vehemently suggest that 
HA-based fillers should be the first choice for aesthetic 
purposes.

Manufacturing characteristics are not the only factors to 
consider when selecting the best fillers for patients. In fact, 
the careful selection of patients, fillers, and techniques 
would maximize patient satisfaction.9,17 The choice of 
product should be guided by the zone in which the prod-
uct will be injected, the characteristics of the tissue, the 
volume of the product used, and the required time for the 
material to last.44,45

HA fillers have many advantages, such as biocompat-
ibility, non-immunogenicity, water-bonding properties, 

and biological functionality.46 Undoubtedly, these fea-
tures allow HA fillers to be used in the third most com-
mon minimally invasive cosmetic procedure performed by 
plastic surgeons in the United States.42 HA fillers are the 
focus of aesthetic companies around the world that are 
launching new products using new marketing concepts, 
which are not always clearly understood by prescribers. 
This manuscript intends to help physicians to: (1) have a 
comprehensive review of the differences among biphasic, 
monophasic monodensified, and monophasic polydensi-
fied fillers; (2) know that the manufacturing process of 
these three categories of HA fillers directly impact the 
durability of the filler in the skin; (3) know that biphasic 
HA fillers have the best durability; and (4) better differen-
tiate the best HA filler for their patients based on several 
factors, including cost-benefit aspects. Indeed, this is the 
first histological study to evaluate the durability in humans 
of one representative HA filler from each category.

Ideally, all representatives of the same category would 
be evaluated in the same subjects to understand whether 
there is a range of durability within the same category, 
based on the manufacturer and its standard procedures. 
However, the because vast number of these medical treat-
ments available around world is a limiting factor, in addi-
tion to the prohibitive number of skin biopsies that would 
be performed on the same patient; this is particularly true 
in countries where patients cannot be financially compen-
sated, such as in Brazil.

As such an ideal study is not yet possible yet, the best 
approach is to create a link between the results obtained 
here with other commercially available representatives 

Table 5. Nonanimal HA Fillers Used in This Clinical Trial and Examples 
of Corresponding HA Fillers With Concentrations Ranging From 20 to 25 
Mg/G Approved for Commercial use in the United States18,20,29,46-49

Category of HA Filler HA Used in This Clinical 
Trial

Example of a Commercial 
Brand Available in the 

United States

Biphasic Perfectha Derm (20 mg/
mL; ObvieLine, Dardilly, 
France)

Restylane (20 mg/mL; 
Galderma Laboratories, 
L.P., Dallas, TX)

Monophasic monodensified Teosyal Global Action (25 
mg/mL; Teoxane, Paris, 
France)

Juvéderm (24 mg/mL; 
Allergan, Inc., Irvine, CA)

Monophasic polydensified Esthelis Basic (22.5 mg/
mL; Anteis, Lonay, 
Switzerland)

Belotero (22.5 mg/mL; Merz 
Aesthetics, Inc., San 
Mateo, CA)

Other HA non-animal fillers approved by the FDA46 such as Prevelle Silk (4.5-6.0 mg/mL of 
HA;48 Genzyme Biosurgery, Cambridge, MA), Elevess (28.0 mg/mL of HA;50 Anika Therapeutics, 
Inc., Woburn, MA), or Captique (4.5-6.0 mg/mL of HA;48 Genzyme Biosurgery, Cambridge, MA) 
were not included in this table because their concentration did not fall within the given range 
or they had not yet been commercialized in the United States. Furthermore, no specific men-
tion was found for these fillers about their cross-linking category (ie, biphasic, monophasic 
monodensified, or monophasic polydensified).

Table  4. Evaluation of P-Values Comparing the Presence of Fillers in 
Biopsies Between Two Products in the Same Visit (n = 24)

Product 2 
D92

Product 2 
D182

Product 3 
D92

Product 3 
D182

Product 1  
D92

0.6662 0.2448 0.0330* <0.0001*

Product 1  
D182

0.2921 0.4614 0.0860 0.0003*

Product 2  
D92

0.3177 0.0027*

Product 2  
D182

0.7516 0.0189*

*P < .05.
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from the same categories. Thus, a product compari-
son table of fillers available on the US market and those 
used in this clinical trial has been included in this manu-
script. This information will definitively help readers of 
the Aesthetic Surgery Journal to better create a parallel 
between the results obtained in this clinical trial and their 
clinical reality, assisting them in selecting the best product 
for their patients (Table 5)

CONCLUSIONS

The amounts of biphasic, monophasic monodensified, 
and monophasic polydensified fillers decreased by 12.5%, 
25%, and 62.5%, respectively, over a period of 182 days 
after injection. Comparing D92 vs D02, D182 vs D92, and 
D182 vs D02, the reduction in the histological presence of 
the biphasic product was not statistically significant over 
6 months. Interestingly, the histological presence of the 
biphasic and monophasic monodensified fillers was statisti-
cally similar throughout the trial. Furthermore, the amount 
of monophasic polydensified filler was equal to that of the 
monophasic monodensified filler at three months after 
injection, but the amount of monophasic monodensified 
filler remaining after six months exceeded that of the 
monophasic polydensified filler. In summary, the durability 
of the dermal biphasic HA-based filler was similar to that of 
the monophasic monodensified filler, both of which were 
superior to the monophasic polydensified filler.

Acknowledgment
The authors would like to thank Michael Yi Bonner from the 
Department of Dermatology, Emory School of Medicine, Atlanta, 
GA, who kindly reviewed the writing style of this manuscript. 
Authors also want to thank KOLderma Clinical Trials Institute, 
Campinas, SP, Brazil, where this project was performed.

Disclosures

Dr da Costa is a Scientific Board Member at Sinclair Pharma 
England (London, UK) and the Global, Latin American, and 
Brazilian Alliance to Improve Outcomes in Acne. They are 
non-profit scientific effort, working as international, regional, 
and local scientific groups, formed by important key opin-
ion leaders in acne to create science and consensus on such 
dermatosis.

Funding

Financial support for this clinical trial was provided by 
Hypermarcas Skincare (Sao Paulo, SP, Brazil). The funds were 
used to pay for the IRB fee, print clinical files and consent 
terms, pay administrative costs, buy fillers, reimburse sub-
jects for transportation and meals, and pay for the histology 
analysis.

REFERENCES

1. Stocks D, Sundaram H, Michaels J, Durrani MJ, Wortzman 
MS, Nelson DB. Rheological evaluation of the physi-
cal properties of hyaluronic acid dermal fillers. J Drugs 
Dermatol. 2011;10(9):974-980.

2. Kablik J, Monheit GD, Yu L, et al. Comparative physi-
cal properties of hyaluronic acid dermal fillers. Dermatol 
Surg. 2009;35(suppl 1):302-312.

3. Zheng Shu X, Liu Y, Palumbo F, et al. In situ crosslinkable 
hyaluronan hydrogels for tissue engineering. Biomaterials. 
2004;25:1339-1348.

4. Tezel A, Fredrickson GH. The science of hyaluronic acid 
dermal fillers. J Cosmet Laser Ther. 2008;10(1):35-42.

5. Brandt FS, Cazzaniga A. Hyaluronic acid gel fillers 
in the management of facial aging. Clin Interv Aging. 
2008;3(1):153-159.

6. Donofrio LM. Fat distribution: a morphologic study of the 
ageing face. Dermatol Surg. 2000;26:1107-1112.

7. Flynn TC, Sarazin D, Bezzola A, et al. Comparative his-
tology of intradermal implantation of mono and bipha-
sic hyaluronic acid fillers. Dermatol Surg. 2011;37(5):  
637-643.

8. Smith KC. Reversible vs. nonreversible fillers in facial aes-
thetics: concerns and considerations. Dermatol Online J. 
2008;14(8):3.

9. Raspaldo H. Volumizing effect of a new hyaluronic acid 
sub-dermal facial filler: a retrospective analysis based on 
102 cases. J Cosmet Laser Ther. 2008;10(3):134-142.

10. Burgess CM. Principles of soft tissue augmentation for the 
aging face. Clin Interv Aging. 2006;1(4):349-355.

11. Goodman GJ, Bekhor P, Rich M, et al. A comparison of the 
efficacy, safety, and longevity of two different hyaluronic 
acid dermal fillers in the treatment of severe nasolabial 
folds: a multicenter, prospective, randomized, controlled, 
single-blind, within-subject study. Clin Cosmet Investig 
Dermatol. 2011;4:197-205.

12. John HE, Price RD. Perspectives in the selection of hyalu-
ronic acid fillers for facial wrinkles and aging skin. Patient 
Prefer Adherence. 2009;3:225-230.

13. Gold MH. Use of hyaluronic acid fillers for the treatment 
of the aging face. Clin Interven Aging. 2007;2:369-376.

14. Ramos-e-Silva M, Fonteles LA, Lagalhard CSX, et al. 
STYLAGE®: a range of hyaluronic acid dermal fillers 
containing mannitol. Physical properties and review 
of the literature. Clin Cosmet Investig Dermatol. 
2013;6:257-261.

15. Duranti F, Salti G, Bovani B, et al. Injectable hyaluronic 
acid gel for soft tissue augmentation. A clinical and histo-
logical study. Dermatol Surg. 1998;24:1317-1325.

16. Sagrillo DP. Emerging trends with dermal fillers. Plast 
Surg Nurs. 2008;28(3):152-153.

17. Vedamurthy M, Vedamurthy A. Dermal fillers: tips to 
achieve successful outcomes. J Cutan Aesthet Surg. 
2008;1(2):64-67.

18. Ballin AC, Cazzaniga A, Brandt FS. Long-term efficacy, 
safety and durability of Juvéderm XC. Clin Cosmet Investig 
Dermatol. 2013;6:183-189.

D
ow

nloaded from
 https://academ

ic.oup.com
/asj/article/37/5/573/2645425 by guest on 31 O

ctober 2020



da Costa et al 581

19. Falcone RA, Berg SJ. Crosslinked hyaluronic acid dermal 
fillers: a comparison of rheological properties. J Biomed 
Mater Res A. 2008;87(1):264-271.

20. Costa A, Della Coletta LC, Talarico AS, et al. Rheological 
characteristics of hyaluronic acid  based dermal fillers 
before and after flowing through needles. Surg Cosmet 
Dermatol. 2013;5(1):88-91.

21. Mercer SE, Kleinerman R, Goldenberg G, et al. 
Histopathologic identification of dermal filler agents. J Drugs  
Dermatol. 2010;9(9):1072-1078.

22. Micheels P, Besse S, Flynn TC, et al. Superficial dermal 
injection of hyaluronic acid soft tissue fillers: comparative 
ultrasound study. Dermatol Surg. 2012;38(7 Pt 2):1162-1169.

23. Öhrlund JÅ, Edsman KL. The myth of the “biphasic” 
hyaluronic acid filler. Dermatol Surg. 2015;41(suppl 
1):S358-S364.

24. Bussab WO, Morettin PA. Estatística básica. In: Bussab 
WO, Morettin PA, eds. Estatísitica Báscia. 5th ed. São 
Paulo, Brasil: Saraiva; 2004: 526 p.

25. Sandby-Møller J, Poulsen T, Wulf HC. Epidermal thick-
ness at different body sites: relationship to age, gender, 
pigmentation, blood content, skin type and smoking hab-
its. Acta Derm Venereol. 2003;83(6):410-413.

26. Jolivot R, Benezeth Y, Marzani F. Skin parameter map 
retrieval from a dedicated multispectral imaging sys-
tem applied to dermatology/cosmetology. Int J Biomed 
Imaging. 2013;2013:978289.

27. Mine S, Fortunel NO, Pageon H, Asselineau D. Aging 
alters functionally human dermal papillary fibroblasts but 
not reticular fibroblasts: a new view of skin morphogene-
sis and aging. PLoS One. 2008;3(12):e4066.

28. Costa A, Pegas Pereira ES, de Oliveira Pereira M, et al. 
Comparative study of the diffusion of five botulinum tox-
ins type-A in five dosages of use: are there differences 
amongst the commercially-available products? Dermatol 
Online J. 2012;18(11):2.

29. Flynn TC, Sarazin D, Bezzola A, Terrani C, Micheels P. 
Comparative histology of intradermal implantation of 
mono and biphasic hyaluronic acid fillers. Dermatol Surg. 
2011;37(5):637-643.

30. Matarasso SL, Carruthers JD, Jewell ML; Restylane 
Consensus Group. Consensus recommendations for 
soft-tissue augmentation with nonanimal stabilized hya-
luronic acid (Restylane). Plast Reconstr Surg. 2006;117(3 
suppl):3S-34S.

31. Lupo MP. Hyaluronic acid fillers for facial rejuvenation. 
Semin Cutan Med Surg. 2006;25:122-126.

32. Gladstone HB, Cohen JL. Adverse effects when injecting 
facial fillers. Semin Cutan Med Surg. 2007;26:34-39.

33. Arlette JP, Trotter MJ. Anatomic location of hyaluronic 
acid filler material injected into nasolabial fold: a histo-
logic study. Dermatol Surg. 2008;34(suppl 1):S56-S62.

34. Laurent TC, Laurent UB, Fraser JR. The structure and 
function of hyaluronan: an overview. Immunol Cell Biol. 
1996;74(2):A1-A7.

35. Narins RS, Brandt FS, Lorenc P, et al. A randomized, mul-
ticenter study of the safety and efficacy of Dermicol-P35 
and non–animal-Stabilized hyaluronic acid gel for the 

correction of nasolabial folds. Dermatol Surg. 2007;33: 
S213-S221.

36. Olenius M. The first clinical study using a new biodegrad-
able implant for the treatment of lips, wrinkles, and folds. 
Aesthetic Plast Surg. 1998;22(2):97-101.

37. Buck DW 2nd, Alam M, Kim JY. Injectable fillers for facial 
rejuvenation: a review. J Plast Reconstr Aesthet Surg. 
2009;62(1):11-18.

38. Tran C, Carraux P, Micheels P, et al. In vivo biointegration 
of three hyaluronic acid fillers in human skin: a histologi-
cal study. Dermatology. 2014;228:47-54.

39. Arsiwala SZ. Safety and persistence of non-animal sta-
bilized hyaluronic acid fillers for nasolabial folds cor-
rection in 30 Indian patients. J Cutan Aesthet Surg. 
2010;3(3):156-161.

40. Nast A, Reytan N, Hartmann V, et al. Efficacy and durabil-
ity of two hyaluronic acid–based fillers in the correction 
of nasolabial folds: results of a prospective, randomized, 
double-blind, actively controlled clinical pilot study. 
Dermatol Surg. 2011;37:768-775.

41. Dover JS, Rubin MG, Bhatia AC. Review of the effi-
cacy, durability, and safety data of two nonanimal 
stabilized hyaluronic acid fillers from a prospective, ran-
domized, comparative, multicenter study. Dermatol Surg. 
2009;35:322-331.

42. Moers-Capri MM, Tufet JO. Calcium hydroxylapatite ver-
sus nonanimal stabilized hyaluronic acid for the correction 
of nasolabial folds: a 12-month, multicenter, prospective, 
randomized, controlled, split-face trial. Dermatol Surg. 
2008;34:210-215.

43. Cosmetic Plastic Surgery Statistics. http://www.plas-
ticsurgery.org/Documents/news-resources/statis-
tics/2015-statistics/2015-plastic-surgery-statistics-report.
pdf. Accessed June 21, 2016.

44. Lorenc ZP, Nir E, Azachi M. Characterization of physi-
cal properties and histologic evaluation of injectable 
Dermicol-p35 porcine-collagen dermal filler. Plast Reconstr 
Surg. 2010;125(6):1805-1813.

45. Cornejo P, Alcolea JM, Trelles MA. Perspectivas en el 
uso de materiales de relleno inyectables para tejidos 
blandos, desde nuestra experiencia. 1ª Parte. Cir Plast 
Iberolatinoam. 2011;37(4):393-402.

46. Zhang H, Huang S, Yang X, et al. Current research on 
hyaluronic acid-drug bioconjugates. Eur J Med Chem. 
2014;86:310-317.

47. Soft Tissue Fillers Approved by the Center for Devices 
and Radiological Health. http://www.fda.gov/Medical  
Devices/ProductsandMedicalProcedures/Cosmetic 
Devices/WrinkleFillers/ucm227749.htm. Accessed June 
19, 2016.

48. Gold MH. What's new in fillers in 2010? J Clin Aesthet 
Dermatol. 2010;3(8):36-45.

49. Belotero® Balance. http://www.accessdata.fda.gov/cdrh_ 
docs/pdf9/P090016c.pdf. Accessed June 21, 2016.

50. Born TM, Airan L, Motakis D, Nahai F. Soft tissue fillers in 
aesthetic facial surgery. In: Nahai F, ed. Aesthetic Surgery –  
Principles & Techniques. 2nd ed. St. Louis, MO: Quality 
Medical Publishing, Inc.; 2011: 329-394.

D
ow

nloaded from
 https://academ

ic.oup.com
/asj/article/37/5/573/2645425 by guest on 31 O

ctober 2020

http://www.plasticsurgery.org/Documents/news-resources/statistics/2015-statistics/2015-plastic-surgery-statistics-report.pdf
http://www.plasticsurgery.org/Documents/news-resources/statistics/2015-statistics/2015-plastic-surgery-statistics-report.pdf
http://www.plasticsurgery.org/Documents/news-resources/statistics/2015-statistics/2015-plastic-surgery-statistics-report.pdf
http://www.plasticsurgery.org/Documents/news-resources/statistics/2015-statistics/2015-plastic-surgery-statistics-report.pdf
http://www.fda.gov/MedicalDevices/ProductsandMedicalProcedures/CosmeticDevices/WrinkleFillers/ucm227749.htm
http://www.fda.gov/MedicalDevices/ProductsandMedicalProcedures/CosmeticDevices/WrinkleFillers/ucm227749.htm
http://www.fda.gov/MedicalDevices/ProductsandMedicalProcedures/CosmeticDevices/WrinkleFillers/ucm227749.htm
http://www.accessdata.fda.gov/cdrh_docs/pdf9/P090016c.pdf
http://www.accessdata.fda.gov/cdrh_docs/pdf9/P090016c.pdf

