
PRODUCT FOCUS ▼

©
 2

02
3 

M
A

 H
ea

lth
ca

re
 L

td

S6 Journal of AESTHETIC NURSING ► Supplement 2023

T
he facial ageing process is multifactorial, 
resulting in a combination of changes that 
affect the face layer by layer. Superficially, 
skin atrophy with thinning of the epidermis 

and the deeper dermis together with redistribution 
and loss of subcutaneous fat, coupled with bone 
remodelling and resorption, converge to different 
extents in any individual (Coleman et al, 2006; Swift 
et al, 2020). The underlying genetics, age, bone 

structure, ethnicity, degree of exposure to both UVA 
and UVB light, coexisting comorbid states and dietary 
habits are all key to how an individual ultimately ages, 
resulting in the tell-tale signs of volume loss and 
increased skin laxity (Gonzaga da Cunha et al, 2020; 
Lipko-Godlewska et al, 2021).

Increased demand for biostimulators has been 
fuelled by the need for dermal fillers that trigger 
biostimulation and collagen synthesis which have 
longer-lasting results. Recommendations of serial 
dilution 1:1 and hyperdilution 1:3–1:4 of calcium 
hydroxyapatite (CAHa) have emerged from 2018 and 
were reviewed in a consensus recommendation peer-
reviewed article (de Almeida et al, 2019). This allowed 
for a more universal approach to treatment that 
appeared to be highly effective, versatile and with a 
good tolerability profile. 

Early studies showed the versatile nature of the 
rejuvenating capacity of CAHa beyond the face with 
indications extended to the hand (Haq et al, 2010; de 
Almeida et al, 2019). The European Dermatologic 
Consortium on Hand Augmentation, headed by Haq 
et al (2010), carried out the first hand rejuvenation 
study using CAHa as part of a large, multinational, 
multicentre hand rejuvenation clinical trial. These 
combined findings underscore and validate the 
approach taken by Allergan, an AbbVie company, 
with its investment into innovative hybrid injectable 
HArmonyCa following acquisition of Luminera’s 
dermal filler portfolio. 

HArmonyCa is a first-in-class, hybrid dermal filler. 
Technologically advanced, it has a unique dual impact 
on the dermis, particularly when used by a practitioner 
in the indication of aesthetic facial augmentation. 
The product is the latest addition to the advanced 
portfolio of hyaluronic dermal based fillers in 
Allergan’s Juvéderm range (Allergan, 2019; Allergan 
Aesthetics, 2021a; 2021b; 2021c; 2021d). 

HArmonyCa was originally developed in Israel and 
made available commercially in Brazil, Israel and 
Ukraine. Having now secured a CE mark, it is being 
launched across Europe and in selected Middle 
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Eastern and African countries. Allergan Aesthetics 
will continue to explore and work with regulatory 
authorities around the world to make HArmonyCa 
more widely available in the future.

The concept and effects of HArmonyCa are based 
on two key factors: first, the use of a cross-linked 
hyaluronic acid dermal filler (De Boulle et al, 2013); 
and, second, the key ingredient of CAHa (Gonzaga de 
Cunha et al, 2020; Allergan Aesthetics, 2021a). This is 
provided in the form of microspheres which, when 
combined, provide for a filler whose performance 
exceeds any product currently available in the 
aesthetic arena. From a tolerabilty profile perspective, 
CAHa microspheres are porous and are naturally 
degraded and eliminated from the body over 6 
months after injection. 

Decades of use of cross-linked hyaluronic acid 
dermal fillers such as Juvéderm (Coleman et al, 2006; 
Kahn et al, 2010; Lipko-Godlewska et al, 2021) and 
CAHa have led to a substantial accumulation of 
evidenced-based data relating to both types of dermal 
fillers in terms of their excellent tolerability profile 
and efficacy. The combination of these two distinct 
technologies may be a true game changer in non-
surgical injectable facial augmentation, allowing for a 
more multidimensional approach to the ageing face 
(Zerbinati et al, 2018; Lipko-Godlewska et al, 2021).

Cross-linked hyaluronic acid fillers lead to 
immediate changes with hydration, lift and volume 
depending on their specific rheology (De Boulle et al, 
2013; Allergan Aesthetics, 2021b). CAHa is provided in 
the form of smooth microspheres 25–45 microns in 
diameter, providing a more sustained and longer-
term result in terms of lifting impact and duration of 
effect (Allergan, 2021a). The reason for this is the 
increased synthesis of collagen from the 
hydroxyapatite microspheres, which directly activate 
regional fibroblasts in the dermis. The biological 
advantage conferred by the microspheres is that they 
have a high surface:volume ratio because of their 
sheer number so more collagen can be synthesized in 
any one area (Allergan Aesthetics, 2021c).

HArmonyCa: product and 
indications
HArmonyCa is indicated in patients looking for a 
multidimensional approach to the ageing face. It can 
be used to treat men and women in middle age who 
are looking for lift, volume or rejuvenated  skin. All 
information in this section is taken from the product 
leaflet (available from the authors on request by 
email).

The product is an injectable implant that is 
approved for subdermal administration for the 
correction of moderate-to-severe facial wrinkles and 
folds in the face and to treat the dorsum of the hand. 
It is also indicated for deep injection (subdermal, deep 
dermal and/or supraperiosteal) for soft tissue 
augmentation to improve moderate-to-severe loss of 
midface volume and jawline contour. 

HArmonyCa, which contains lidocaine, is a sterile, 
apyrogenic, viscous, opaque, injectable, semisolid, 
latex-free and biodegradable dermal implant. It 
consists of synthetic CAHa microspheres 25–45 
microns in diameter, formulated to a concentration 
of 55.7%, suspended in a cross-linked sodium 
hyaluronate gel from a non-animal source, and is 
provided in a 1.25 ml prefilled syringe. The product 
contains 0.3% (w/v) lidocaine hydrochloride to 
minimise pain during treatment. The implant is 
intended for subdermal and deep dermal use in 
specific facial regions to rejuvenate, volumise and lift. 
The hybrid filler can be extended to use in the dorsum 
of the hand to rejuvenate target zones.

HArmonyCa is contraindicated in patients with 
severe allergies with a history of anaphylaxis, and 
multiple severe allergies (hypersensitivity) to any of 
the components: lidocaine; amides; hyaluronic acid; 
and/or CAHa. It is also contraindicated in patients 
with bleeding disorders and autoimmune disorders 
(e.g. connective tissue disease). These products should 
not be used in anyone with active skin inflammation 
or an infection. Pregnant and breastfeeding mothers 
should not be treated, nor anyone aged <18 years. The 
tolerability profile and effectiveness for use in the lips 
has not been established so, at present, treatment of 
the lips and tear trough should be avoided (Allergan 
Aesthetics, 2021d). 

Health professionals such as nurses, doctors and 
dentists should have training, experience and 
knowledge about the anatomy in and around the 
injection site and should be familiar with the 
product’s properties and educational material. 

Process and effects
HArmonyCa can be used to target the ageing face 
when injected into the sub- or deep dermal plane. 
The dual-acting dermal filler redresses the volume 
loss and soft tissue structural changes that occur as 
part of the ageing process. 

Using a cross-linked hyaluronic acid dermal filler 
mixed with CAHa has a synergistic effect, both 
immediately and in the long term. This synergism is 
demonstrated by the fact that the overall impact of 
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HArmonyCa’s properties exceeds the sum of each of 
the two constituents alone (Allergan 
Aesthetics, 2021d). 

In terms of understanding what this means in the 
context of the cellular level, the dermal filler acts as a 
foreign body implant that triggers a sequence of 
events from regional inflammation followed by 
macrophage infiltration and antigen presentation. 
This occurs within a 2–3 week period; this is often 
described clinically as a time when the filler is settling 
(Jennen et al, 2022). 

Cellular senescence is the process by which cells 
over time undergo mitosis and eventually become no 
longer able to divide any further and, ultimately, die. 
This occurs with the epithelial cells of the epidermis, 
fibroblasts in the dermis, adipocytes in the superficial 
and deep fat compartments of the face and 
osteoblasts/osteoclasts of the skeleton. The effect of 
senescence are diminished elastin, collagen and 
glycosaminoglycans (including hyaluronic acid) and 
bone resorption. 

HArmonyCa addresses several of these changes 
post injection with the cross-linked hyaluronic acid 
component of the injectable targeting hydration the 
loss of glycosaminoglycans (impacting lost volume) 
and later stimulation of fibroblasts to restore loss of 
collagen type III (early response) and later with type I 
collagen typically surrounding the CAHa 
microspheres. The individual microspheres are too 
large to be phagocytosed by macrophages. This 
maintains their longevity of 12–18 months. 

Extracellular matrix remodelling occurs as a result 
of both components of HArmonyCa. Subcellular 
changes occur, leading to the suppression of several 
pro-ageing metallomatrixproteinases (MMP1 and 
MMP9) and upregulation of the anti-apoptotic tissue 
metallopeptidase 1 (TIMP1), which inhibits cellular 
senescence (Gonzaga et al, 2020; Laquerriere et al, 
2004). 

Administration, tolerability profile 
and aftercare
The treatment takes less than 20 minutes to perform 
depending on the complexity of the treatment plan. 
The procedure can be carried out in a clinic or 
outpatient setting. Before HArmonyCa is injected, an 
initial patient assessment and consultation is carried 
out, and informed consent is given. The area to be 
injected is marked and photographed. With the 
patient in an upright position, the area to be injected 
is cleaned with Clinisept (a solution containing 
phosphoric acid and sodium hypochlorite) followed 

by the application of topical lidocaine or tetracaine. 
The practitioner should consider the technique to 

use (linear retrograde injections or bolus 
administration), the area to be treated, the depth of 
the injection (intradermal/deep dermal/subdermal) 
and the volume to be used. In the authors’ view, either 
a 25 G cannula or 27 G needle, the retrograde linear 
thread, serial puncture, fanning, cross-hatching or 
bolus injection should be performed slowly using 
0.05 ml–0.2 ml threads or a bolus volume of 
0.2 ml–0.4 ml if indicated. An initial volume of 
0.5 ml–1.5 ml on both sides would be the initial aim. 

When withdrawing the cannula/needle, the 
practitioner should not inject material into the 
superficial dermis to avoid creating white nodules of 
hyaluronic acid/CAHa material at the exit point. 
After the product has been placed, it can be massaged 
and moulded to increase homogeneity with the tissue 
plane. If further augmentation is required and 
indicated, the patient can be advised to have an 
additional treatment on or after 3 months to ensure 
that the product is integrated and there is plateauing 
of any ongoing neocollagenesis.

In the event of a vascular occlusion, standard 
emergency management following the ACE 
guidelines (Murray et al, 2021) should be followed as 
for any other hyaluronic acid filler. Hyalase can and 
should be used in such a case with practitioners 
following the step-by-step management protocol set 
out by Murray et al (2021).

Common complications are bruising, swelling, 
pain, tenderness and itching. Advise patients to avoid 
exercise for 24 hours and any sunbeds, saunas and UV 
light therapy for a week. Aftercare and reassurance 
should be given with a follow-up review.

The decision on whether use of a needle or cannula 
will depend on what one is trying to achieve. In 
general, a deeper injection where lift and volume are 
the main objectives would be best served with a 
needle, while a cannula would allow the practitioner 
to rejuvenate a large target area better. In both 
scenarios, multilayering of the filler can be done, 
although less trauma is observed using a standard 
25 G or 23 G cannula than a 27  G needle. Use of cannulas 
results in better product confinement to the deep 
anatomical layers, whereas a sharp needle technique 
results in material placement in the deepest layer 
from the periosteum to more superficial layers. 

The authors are of the analytical opinion that 
retrograde injection technique delivering 0.05–0.1 ml 
per thread and or a bolus administration of 0.1–0.2 ml 
are both suitable methods of administration, 
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depending on the clinical end goal: retrograde linear 
threading delivers improved rejuvenation while a 
bolus-type injection creates greater volumisation and 
lift (Braz et al, 2020; Kahn et al, 2010; Hee et al, 2015; 
Lipko-Godlewska et al, 2021).

The tolerability profile of HArmonyCa is 
exemplary. As with any dermal filler, one must be 
clear about the depth and volume to be injected to 
avoid potential nodules from product that has not 
integrated with the surrounding tissue. 

Vascular occlusion can occur with any dermal filler 
and is best avoided by understanding key anatomical 
structures as well as checking for flashback on 
withdrawal of the plunger in the syringe for at least 
10–20 seconds. The downtime after injection is 
minimal, with minor swelling, redness and bruising 
always possible. Simple advice on standard aftercare 
using HArmonyCa post-treatment guidance as with 
any dermal filler injectable should be followed. 
Patients should avoid strenuous exercise and 
exposure to sun or heat for 24 hours after treatment 
or until any initial swelling, significant bruising and 
redness have resolved.

Long-term biostimulators
At least four biostimulator fillers have provided an 
excellent longer-term aesthetic treatment choice for 
more than a decade for patients wanting facial 
augmentation. There are four well-known collagen 
stimulating fillers: poly-L-lactic acid (PLLA) 
(Sculptra); CAHa (Radiesse); polycaprolactone 
(Ellanse); and poly-D-L lactic acid (PDLLA) 
(AestheFill). 

The use of PLLA and PDLLA has increased as 
changes in product dilution, suspension and 
preparation have lowered the incidence of adverse 
events. CAHa and polycaprolactone have become 
widely accepted as being able to improve regional 
collagen stimulation and lift (Haq et al, 2010; de 
Almeida et al, 2019; Lin and Lin, 2021).

A box of two HArmonyCa prefilled glass syringes 
(1.25 ml/per syringe) costs £350 or more. Considering 
the capability of the dual-acting hybrid filler in terms 
of its versatility of use in multiple areas and the 
longevity of effect, they are a highly effective medical 
device that can transform practice.

The duration of effect from one treatment is in the 
order of at least 12 months and, potentially, 18 
months. This is largely dependent on the volume 
used, depth of injection, the anatomical site of 
injection and the injection method. Lattice and cross-
hatching in a less mimetic area ought to lead to 

longer-lasting results. 
In the authors’ view, single and multiple treatments 

are possible, depending on the clinical objective. 
Review at 4 weeks and 12 weeks would be advisable to 
see how transformative and well maintained the 
initial treatment has been. Caution is necessary in 
this process.

Trials and user satisfaction
In a satisfaction cohort of 45 patients of a post-
marketing clinical follow-up of the tolerability profile 
and performance of HArmonyCa (n=162), a majority 
of patients reported a high user satisfaction (mean 4.1 
out of 5) for overall satisfaction, with a likeliness to 
repeat similar treatments up to 19 months after 
administration of HArmonyCa (Allergan, 2021d). 

Loss of facial volume and changes to the soft tissue 
are two of the most common signs of ageing (Coleman 
et al, 2006; Kahn et al, 2010; Swift et al, 2020). In 
global research exploring people's attitudes to ageing 
and aesthetics, almost all respondents (96%; n=12 360) 
had a concern about an area of their face, with more 
than one-third stating they were concerned about the 
quality of their skin (40%; n=12 360) or its loss of 
tightness (39%; n=12 360) (PwC, 2021). Just over two-
thirds (67%) of respondents said they would consider 
a non-surgical aesthetic treatment that stimulated 
their body’s production of collagen (PwC, 2021).

After treatment with HArmonyCa, 86% of 85 
treated regions among 48 patients showed clinically 
significant improvement, with 91.6% of patients 
registering an improvement in general appearance of 
facial areas treated (Allergan Aesthetics, 2021d). 
HArmonyCa has been clinically shown to deliver a 
low risk-benefit profile (Allergan Aesthetics, 2021d). 

In a post-marketing clinical analysis of HArmonyCa 
(n=162), commonly occurring side effects (erythema, 
swelling, pain, tenderness) were manageable (Allergan 
Aesthetics, 2021d).

Two substantive clinical trials are examining 
HArmonyCa. The first, having been completed, is 
due to report in late 2023 (ClinicalTrials.gov identifier: 
NCT05119777). This prospective, open label, post 
marketing study of the tolerability profile and 
effectiveness of HArmonyCa injectable gel for mid 
face soft tissue augmentation was carried out in 120 
patients who were non-randomised but given a single 
treatment. The primary outcome was determined 
using the Mid Face Volume Deficit Scale (MFVDS) 
6-point severity scale based on the evaluating 
investigator’s assessment at 4 weeks compared with 
baseline. 

Note to art - all pics are 
credited to the two authors
Alexandra Mills/Syed Haq 
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The second clinical trial (ClinicalTrials.gov 
identifier: NCT05452070), titled A Study to Assess 
Adverse Events and Change in Disease Activity of 
HArmonyCa Lidocaine Injectable Gel for Mid Face 
Soft Tissue Augmentation in Adult Participants, 
involves 160 subjects. The patients will receive 
HArmonyCa lidocaine injectable gel on day  1, be 
assessed at 3 months and will be followed for up to 25 
months. Participants will have an opportunity to 
receive an optional touch-up and optional repeat 
treatment of HArmonyCa lidocaine injectable gel 
during the follow-up period; they can opt to receive 
HArmonyCa lidocaine injectable gel after 3 months 
and followed for up to 25 months. The percentage of 
participants achieving ‘responder’ status at the 
investigator’s MFVDS scoring at 3  months will 
constitute the primary outcome.

The patients who only had one of two treatments 
at 3  months will constitute the control arm in the 
second phase before receiving a second treatment. 
This will allow a comparison before any treatment at 
baseline and three-months. The two groups (those 

who opt to have no more or have a further treatment) 
will be monitored and finally analysed at 25 months 
to determine outcomes, with a single or dual 
treatment being compared with baseline and at 3 
months after treatment. 

Case studies
One should adopt standard aseptic technique before 
any facial augmentation procedure, including 
treating any patient with a dermal filler,. The injection 
depth is determined by the site of injection and what 
one is trying to address clinically. Every patient in 
these case studies had a comprehensive consultation 
before treatment to gain an understanding of their 
specific issues. Effects will be monitored in the 
patients in the case studies at 6, 12 and 18 months.

Case study 1: loss of midface volume
This 40-year-old woman presented (Figure 1) with 
concerns of loss of volume in the midface particularly 
in the malar area, which had led to an accentuation of 
the nasojugal groove. Asymmetry between the right 

Figures 1-6: Pre- and post treatment photos. Upper row presents pre-treatment photos (left, front, and right side 
of the face). Lower row presents post-treatment photos for comparison. Images were taken immediately before 
and after the treatment
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and left sides of the face was noted, with loss of 
volume worse on her right side. Following assessment 
and consultation, the patient was treated with a total 
of 1.8 ml of HArmonyCa, with approximately 0.9 ml 
being used on each side. A topical local anaesthetic 
was used before treatment.

A subdermal and deep dermal injection approach 
was adopted using a 25 G cannula. The material was 
placed in a multilayered way, using a retrograde 
injection technique with a cross-hatch lattice. This 
resulted in significant immediate improvement 
while miminising trauma and pain. 

The pre- and post-treatment pictures illustrate the 
benefit of the treatment, with restoration of volume 
and lift of the midface and more symmetry. Softening 
of the nasojugal groove was noted with the patient 
benefiting from the treatment, looking more 
youthful and rejuvenated (Figure 1). This patient will 
be followed up over the coming months after the 
single treatment. Effects of the treatment are 
expected to last longer than 12 months.

Case study 2: sagging jawline and 
midface volume loss
A 44-year-old woman presented with concerns of 
sagging skin in the jawline and of the pre-jowl sulcus 
coupled with midface volume loss (Figure 2). Her 
vocation increased her likelihood of premature 

ageing and weight loss. Following assessment and 
consultation, she was treated with a total of 2.0 ml of 
HArmonyCa, with 1.0 ml being used on each side. 

A topical local anaesthetic was used before 
treatment. A subdermal and deep dermal injection 
approach was taken, using a 25 G cannula. The 
material was placed in a multilayered approach using 
a retrograde injection technique with a cross-hatch 
lattice starting distal to the zygoma in the pre-
auricular area. Caution was exercised to avoid key 
structures such as the parotid gland, parotid duct and 
facial nerve. A second entry point was used near the 
gonial, spanning the area between a line pointing in 
the direction of the nasion and the lower point of the 
infracommissural line. This resulted in  immediate 
improvement with minimal trauma and pain.

As can be seen from the pre- and post-treatment 
pictures, using HArmonyCa restored the volume and 
lift of the midface and improved of the sharpness of 
the jawline, with a reduction in the pre-jowl sulcus. 
The overlying skin also showed immediate 
improvement, the result of the hyaluronic acid 
dermal filler component.

After this single treatment, this patient is being 
followed up over the coming months. The effects are 
expected to last longer than 12 months.

Case study 3: sagging jawline skin
A 62-year-old man presented with concerns of 
sagging skin in the jawline and of the pre-jowl sulcus 
(Figure 3). His vocation as a bodybuilder increased his 
likelihood of premature ageing and weight loss. 
Following assessment and consultation, he was 
treated with a total of 3.0 ml of HArmonyCa, with 
1.5 ml administered on each side. 

A topical local anaesthetic was used before 
treatment. A deep dermal injection approach was 
taken, using a 25 G cannula and 27 G needle. The 
material was placed using a retrograde injection 

Key points
 � There is a growing demand for dermal 

fillers that trigger bio-stimulation and 
collagen synthesis which have longer 
lasting results

 � Hybrid dermal fillers with dual 
properties will be increasingly used to 
improve patient outcomes through 
multifaceted targeting

 � The fundamentals of volume 
enhancement/lift and rejuvenation can 
be channeled through a single syringe

 � Dual acting fillers can be used 
efficaciously with a favourable 
tolerability profile, leading to 
transformative results which provide 
both immediate and long-term natural 
enhancement

 � Hyaluronic acid and hydroxyapatite can 
work synergistically optimising 
bio-stimulation

CPD reflective questions
 � When would you use HArmonyCa and what issues would it 

address?

 � If faced with a vascular occlusion, how would you manage this 
medical emergency?

 � When would you considering retreating a patient with 
HArmonyCa?

 � What would a starting volume with a good tolerability profile 
be when using HArmonyCa if considering jawline 
augmentation?

JAN_Dermal fillers supp_Sep23_S6-12.indd   11JAN_Dermal fillers supp_Sep23_S6-12.indd   11 23/10/2023   16:46:1723/10/2023   16:46:17

Downloaded from magonlinelibrary.com by 213.253.022.106 on April 25, 2024.



PRODUCT FOCUS ▼

©
 2

02
3 

M
A

 H
ea

lth
ca

re
 L

td

S12 Journal of AESTHETIC NURSING ► Supplement 2023

technique starting in front of the gonial angle along 
the jawline in an epiperiosteal plane transecting the 
regional retinacular fibres with direct avoidance of 
injecting the pre-jowl sulcus. Caution was exercised 
to avoid key structures such as facial nerves. 

A second entry point, this time using a 27 G needle, 
was used in the infracommissural zone. A fanning 
retrograde injection approach was taken to address 
the volume loss within the confines of this finite area, 
which led to improved support to the corner of the 
mouth. This resulted in significant and immediate 
improvement with no bruising or pain.

As can be seen from pre- and post-treatment 
pictures, HArmonyCa administration improved the 
sharpness of the jawline and infracommissural area 
with a reduction in the pre-jowl sulcus. The overlying 
skin showed immediate improvement also.

Further follow-up of this patient after this single 
treatment is being conducted over the coming 
months. The effects of the treatment are expected to 
last longer than 12 months.

Conclusion
HArmonyCa with lidocaine is the latest innovation in 
the creation of a dual acting hybrid injectable that 
pushes the boundaries of the current offering from 
injectables. 

It is the first hybrid injectable in the aesthetic 
market which has the potential to offer immediate lift 
from hyaluronic acid with the lasting collagen 
stimulation associated with calcium hydroxyapatite. 
Lift, volume and rejuvenation are the hallmarks of 
this product. In short, HArmonyCa with lidocaine 
may provide a significant step forward in answering 
the needs of patients looking for a multidimensional 
approach to the ageing skin. 

This article was sponsored by Allergan, in 
association with the Journal of Aesthetic Nursing 

Readers wishing to examine Allergan and Allergan 
Aesthetics documents cited in the reference list 
should contact the authors

UK-HAR-230098 Date of preparation September 
2023

References
Allergan. INT/0771/2016(2). JUVÉDERM®, the world's leading 

brand of hyaluronic acid facial fillers. Unpublished data. 
2019

Allergan Aesthetics. HArmonyCaTM lidocaine IFU. M032 V01. 
2021a

Allergan Aesthetics. HArmonyCaTM lidocaine INT-
HAR-2150036. Lift capacity. 2021b

Allergan Aesthetics. HArmonyCaTM lidocaine INT-
HAR-2150040. Collagen stimulation. 2021c

Allergan Aesthetics. INT-HAR-2150007. HArmonyCaTM. 
Clinical study report. 2021d

Coleman SR, Grover R. The anatomy of the aging face: volume 
loss and changes in 3-dimensional topography. Aesthet Surg 
J. 2006;26(1S):S4–S9. https://doi.org/10.1016/j.asj.2005.09.012

PwC. Consumer beauty insights. Ref-83962. 2021 (available 
from authors on request)

de Almeida AT, Figueredo V, da Cunha ALG et al. Consensus 
recommendations for the use of hyperdiluted calcium 
hydroxyapatite (Radiesse) as a face and body biostimulatory 
agent. Plast Reconstr Surg Glob Open. 2019;7(3):e2160. 
https://doi.org/10.1097/GOX.0000000000002160

De Boulle K, Glogau R, Kono T et al. A review of the 
metabolism of 1,4-butanediol diglycidyl ether-crosslinked 
hyaluronic acid dermal fillers. Dermatol Surg. 
2013;39(12):1758–1766. https://doi.org/10.1111/dsu.12301

Gonzaga da Cunha M, Engracia M, Gasques de Souza L, 
D'Apparecida Machado Filho C. Biostimulators and their 
mechanisms of action. Surg Cosmet Dermatol. 2020;12:109–
117

Jennen DGJ, van Herwijnen M, Jetten M et al. Transcriptomic 
Analysis in Human 3D Skin Model Injected with Resorbable 
Hyaluronic Acid Fillers Reveals Foreign Body Response. Int J 
Mol Sci. 2022; 23(21):13046. doi: 10.3390/ijms232113046

Haq S, Storck R, Baspeyras M et al. Multinational, multipatient 
study of calcium hydroxylapatite for treatment of the aging 
hand. European Cosmetic Physician Group on Hand 
Augmentation. Dermatol Surg. 2010;36(1):782–789. https://
doi.org/10.1111/j.1524-4725.2010.01548.x

Hee CK, Shumate GT, Narurkar V, Bernardin A, Messina DJ. 
Rheological properties and in vivo performance 
characteristics of soft tissue fillers. Dermatol Surg. 2015;41 
Suppl 1:S373–S381. https://doi.org/10.1097/
DSS.0000000000000536

Kahn DM, Shaw RB. Overview of current thoughts on facial 
volume and aging. Facial Plast Surg. 2010;26(5):350–355. 
https://doi.org/10.1055/s-0030-1265024

Laquerriere P, Grandjean-Laquerriere A, Addadi-Rebbah S et al. 
MMP-2, MMP-9 and their inhibitors TIMP-2 and TIMP-1 
production by human monocytes in vitro in the presence of 
different forms of hydroxyapatite particles. Biomaterials. 
2004; 25(13):2515-24. doi: 10.1016/j.biomaterials.2003.09.034

Lin JY, Lin CY. Adjusting thickness before injection: a new 
trend for preparing collagen-stimulating fillers. Plast 
Reconstr Surg Glob Open. 2021;9(6):e3653. https://doi.
org/10.1097/GOX.0000000000003653

Lipko-Godlewska S, Bolanča Ž, Kalinová L et al. Whole-face 
approach with hyaluronic acid fillers. Clin Cosmet Investig 
Dermatol. 2021;14:169–178. https://doi.org/10.2147/CCID.
S292501

Murray G, Convery C, Walker L, Davies E. Guideline for the 
safe use of hyaluronidase in aesthetic medicine, including 
modified high-dose protocol. J Clin Aesthet Dermatol. 
2021;14(8):E69–E75

Swift A, Liew S, Weinkle S, Garcia JK, Silberberg MB. The facial 
aging process from the ‘inside out’. Aesthet Surg J. 
2021;41(10):1107–1119. https://doi.org/10.1093/asj/sjaa339

Zerbinati N, Calligaro A. Calcium hydroxylapatite treatment of 
human skin: evidence of collagen turnover through 
picrosirius red staining and circularly polarized microscopy. 
Clin Cosmet Investig Dermatol. 2018;11:29–35. https://doi.
org/10.2147/CCID.S143015

JAN_Dermal fillers supp_Sep23_S6-12.indd   12JAN_Dermal fillers supp_Sep23_S6-12.indd   12 23/10/2023   16:46:1723/10/2023   16:46:17

Downloaded from magonlinelibrary.com by 213.253.022.106 on April 25, 2024.


