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Abstract

Introduction. Not too long ago, the concept of nonexcisional skin tightening was a field

of dreams. Currently, the field of nonexcisional skin tightening is heavily device de-

pendent. Though great strides have been made in both minimally invasive skin tigh-

tening and totally noninvasive devices, will these be in use for decades? Advances in

biological research and development have been rapid. Consumer demand for re-

generative solutions is high, despite the warnings from the Food and Drug Adminis-

tration (FDA) noting that benefits are unproven and that instances of charlatan practice

are high. While genetic modification of food is frowned upon, the use of biomarkers in

medicine has become a standard of care. Energy based devices. Current devices that

have retained value in the skin tightening arena include transcutaneous radiofrequency

(RF) and microfocused ultrasound. Laser resurfacing can improve mild skin laxity but its

best use is wrinkle removal and pigment and textural improvement. RF‐based sub-

dermal tightening consistently achieves a higher measured skin surface contraction

than alternatives such as ultrasound‐assisted or laser‐assisted liposuction. High‐
intensity electromagnetic field (HIFEM) improves that framework that supports the

overlying skin, as well as reducing diastasis recti. HIFEM can generate a 17.9% skin

surface area contraction. A combination of transcutaneous RF and targeted pressure

energy significantly reduces skin surface irregularities, cellulite, and striae while mea-

surably thickening the dermis. Injectables and biologiocals. Biologically based entries

into the field include mechanically processed adipose‐derived stem cells, nanofat, and

exosomes. Intradermal injection of nanofat and topical application of exosomes fol-

lowing microneedling can "resurface" skin by reversing many age related changes. A

recently approved collagense drug can correct skin surface depressions such as cellulite,

deformities following liposuction, and other areas of fibrosis. Conclusion. Surgical skin

excision has largely been replaced with minimally invasive and noninvasive alternatives.

While energy based devices still dominate this field, biologicals are rapidly gaining

ground. Substances that induce cell signaling can target cell senescence. The future of

skin tightening will include treatment options that offer tightening, smoothing, dermal

thickness improvement, hydration, and overall skin quality improvement.

K E YWORD S

collagenase, exosomes, HIFEM, nanofat, radiofrequency, skin tightening

Dermatological Reviews. 2020;1:128–137.wileyonlinelibrary.com/journal/der2128 | © 2020 John Wiley & Sons Ltd.

Abbreviations: DDR, DNA damage response; EBDs, energy‐based devices; SVF, stromal vascular fraction; TPE, thermoplastic elastomers; UAL, ultrasound‐assisted liposuction.

mailto:momsurg@aol.com


1 | INTRODUCTION

Before the turn of the century, nonexcisional skin tightening was only a

concept. The idea, stimulated both by intellectual curiosity and con-

sumer demand, drove esthetic surgeons and device manufacturers to

come up with ways to achieve this goal. Ablative CO2 laser resurfacing,

as well as the less aggressive Thermage device, were the first entries

into the skin tightening arena.1 Devices that claimed tightening, such as

Thermage, Skin Tyte, and Ulthera do create some skin tightening but

results are modest.2–4 Subdermal radiofrequency (RF) devices have

been shown to generate a significant amount of nonexcisional skin

tightening over time.5 Laser‐assisted tissue treatments cause skin con-

traction as well, but the numbers are less than half of the RF effect.6

While ultrasound‐assisted liposuction (UAL) has a thermal component,

little peer reviewed data shows a strong secondary effect of skin tigh-

tening with subdermal ultrasound.7 Recently, noninvasive electro-

magnetic treatments were shown to create approximately 17%

measured skin surface area contraction in a pilot study.8 Irreversible

electroporation appears to be the mechanism of action in this case.

While there are many energy‐based devices able to achieve mild to

moderate skin tightening, in many cases, skin quality is not significantly

improved. A particularly difficult target is cellulite and aging skin in the

arms, hands, and knee region.

In the future, skin tightening will incorporate textural elements

such as wrinkle reduction, soft tissue tone, pore size reduction, and

surface irregularity smoothing. Tighter skin is not necessarily attractive

following a procedure; thoroughness in device use must be balanced

with a desirable outcome. During recent years, the addition of topical

and injectable biologicals has become quite popular. While platelet‐rich
plasma (PRP) treatment outcomes remain quite variable,9 intradermal

injection of autologous nanofat has shown some dramatic clinical out-

comes.10 Exosomes are quickly replacing other biological topicals as an

accompaniment to microneedling, or combined with a liposome based

preparation for simple topical use.11 A combination of noninvasive

devices that address the entire framework of the skin, including muscle

and fat, plus a device that addresses the superficial hypodermis dermis,

can create a desirable multilayer effect. The Food and Drug Adminis-

tration (FDA) recently approved an injectable biological for improve-

ment of mild to moderate cellulite (https://www.accessdata.fda.gov/

drugsatfda_docs/label/2020/761146s000lbl.pdf). The drug also im-

proves skin contour irregularities following surgery or liposuction. The

future of skin tightening may demonstrate a shift away from a multi-

tude of devices toward enzymatic agents or cell signaling biologicals

such as exosomes, and secretomes. Another rapidly growing field is

genetic modification of cells using the CRISPR/Cas system.12 As always,

patient evaluation and proper assessment of needs and goals will drive

treatment. In most cases, combination therapy will achieve the best

clinical outcome.

2 | AGING

While most aging patients can identify skin laxity as one of the changes

associated with getting older, the components may be hard to define. A

“loose” feeling, accompanied by thinning of the dermis, a crepey rather

than taut and smooth skin surface, and a lack of firmness to touch are

commonly noted. Disconnection of the skin/fat layer from the under-

lying fascia due to stroma/vascular atrophy is clinically seen as pen-

dulosity (Figure 1). Subjective complaints include a combination of

superficial fine wrinkling, a dull, dry appearance to the skin, skin surface

irregularities or age acquired cellulite, pigmented lesions or “age

spots,” and a loose or “floppy” character of the soft tissue. Extrinsic

factors tend to govern superficial and more visible skin damage.13

Other contributing causes of loose, pendulous skin include intrinsic

factors such as the general processes of aging, bone loss, sarcopenia or

muscle wasting, and adipose atrophy with loss of the stroma/vascular

fraction.14 At the cellular level, a variety of factors also contribute to

the inevitable aging process. These include instability of DNA with

F IGURE 1 (A) 50‐year‐old with mild upper
arm laxity. (B) Same patient aged 63. No weight
gain nor procedures.
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accumulated damage, telomere shortening, insulin sensitivity and nu-

tritionally induced damage, epigenetic changes, and changes in protein

repair through proteostasis.15 Cellular senescence drives many of the

clinical manifestations of human skin and soft tissue. This process ac-

celerates between the ages of 50 and 60.16 Interestingly cell senes-

cence may have evolved as a way to control tumors, since at a certain

point irreversible growth arrest can be signaled.17 Senescensce asso-

ciated secretory phenotypes (SASPs) can spread aging signals and cel-

lular senescence through a paracrine signaling system.18 Disturbances

in mitochondrial metabolism can contribute to the generation of re-

active oxygen species (ROS).19 As cells age, telomeres shorten.20 In

1965, Hayflick proposed that cells could undergo mitosis only a certain

number of times before cell division was no longer possible. This phe-

nomenon, known as the “Hayflick limit,” is influenced by the telomere

effect.21 Telomerase can help by elongating the terminal ends of telo-

meres to promote continued cell division by regulating the DNA repair

system. Abnormalities in the DDR and activation of the tumor sup-

pression proteins p53 and p21 can induce an arrest of cell division.22

These cellular aging pathways regulate most age related pathologies. In

the future, treatments that resurrect deficient cellular mechanisms to

restore proper cellular function will become more and more important

in improving biological and esthetic aspects of aging. While the skin is

the largest organ in most people, in women with a body mass index >

35, fat is their largest organ.23 Current life extension therapies directly

affecting adipose tissue that have proven to be therapeutic include

caloric restriction, surgical removal of visceral fat, and reduction of

insulin sensitivity.24 Reduction of chronic low grade inflammation, in-

fluencing the mitochondrial ROS response, and reduction of the ex-

pression of the p16 protein have also been shown to directly slow the

aging process.25

Future approaches to skin tightening must address all of these

factors to satisfy patient needs. While we currently have some solutions

for a few of these concerns, most efforts have been focused on the face

and neck. Aging body parts such as the upper arms, hands, and knees

currently have no complete answers. While tighter skin can technically

be achieved with some noninvasive and minimally invasive approaches,

the quality of skin in these patients is not always improved. In fact,

depletion of the structural support of the skin by performing superficial

liposuction can lead to worsening of the skin's appearance (Figure 2).

Focal skin contour irregularities following body contouring procedures

is a major complaint from 8.4% of patients who have undergone lipo-

suction.26 While “skin tightening” has been a universal goal during the

past decade, in coming years the field will extend to restoration of

youthful appearing skin.

Mechanical procedures such as non‐thermal and thermal

microneedling and laser resurfacing may be supplanted by in-

tradermal injection of biologicals such as nanofat and

exosomes. Subcision of cellulite may soon be replaced with a

simple injectable. Abdominoplasty surgery numbers could de-

crease as more and more women choose noninvasive methods of

improving fascial laxity and skin flaccidity with minimally and

noninvasive energy‐based devices. In order for EBDs to maintain

a market presence, they must be geared towards correcting

foundational problems rather than merely mechanically tighten-

ing skin.

3 | CURRENT EVOLVING SOLUTIONS

Much of the new research in all fields of medicine focuses on the

influence of genetic markers, cell signaling, cell senescence,

proteomics, and regenerative medicine.27 During the last decade,

the field has expanded at an exponential rate. In the past, the

esthetic field has been heavily device oriented. Some devices

have proven their value over time, while others are no longer

commonly in use. Most devices with retained value offer mini-

mally invasive or noninvasive solutions to lift and contour both

facial and body regions. Transcutaneous RF and microfocused

ultrasound (MFU) are still shown to be effective for both lifting

and tightening the skin.28 Minimally invasive subdermal RF

treatments are currently the gold standard for significant skin

tightening.29 Monopolar, bipolar, and helium plasma assisted RF

devices can create fascial tightening as well as restoring the

stroma/vascular framework of the adipose layer30 (Figure 3).

During the last several years, combination treatments involving

energy based devices plus biologicals have become quite popu-

lar.31 Especially common are thermal or nonthermal needling

treatments plus topicals such as PRP or growth factors.32 While

the FDA has advised that microneedling plus biological agents

should be regulated as a drug, they agency is not enforcing the

ruling at this time (https://www.fda.gov/regulatory-information/

search-fda-guidance-documents/regulatory-considerations-

microneedling-devices). Injectables are still popular, and some fillers

have now been repurposed as biostimulation devices. Calcium hydro-

xylapatite (CaHa) has been successfully used in the limbs and torso as

well as in the face for skin thickening and fine wrinkle reduction.33

Poly‐L‐lactic acid remains popular as a biostimulatory agent as well.34

Interestingly, polydioxanone (PDO) threads have been shown to add

immediate volume as well as stimulating the deposition of a collagen

matrix once the resorbable thread has disappeared.35 Even simple

hyaluronic acid fillers (HA) have been showing to stimulate neocolla-

genesis, though the volumetric correction disappears over time.36
F IGURE 2 56‐year old with volar wrinkling and cannula marks
following vaser‐assisted liposuction
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4 | FUTURE SKIN IMPROVEMENT
SOLUTIONS

Simple skin tightening is not a long‐term solution for aging skin.

Surgical skin excision may provide temporary help, but the character

of the remaining tissue is not upgraded. In a few years, recurrent

sagging, textural and volumetric changes, and looseness of the skin

and soft tissue can be seen again. Noninvasive and minimally invasive

solutions that can actually alter the structure of aging tissue will

have enduring value. Examples include existing technologies such as

minimally invasive subdermal RF and noninvasive high‐intensity
electromagnetic field applications.

5 | RF ENERGY

Aging in the adipose layer is characterized by volumetric changes as

well as loss of stromal and vascular support. Restoration of the

stromal/vascular fraction using RF‐assisted devices can reverse the

structural changes than are clinically manifested as soft tissue flab-

biness and pendulosity, and by dermal thinning and laxity. Figure 4

shows a scanning electron micrograph study showing the adipocyte

matrix of a young woman, a middle aged woman, and an older wo-

man. Clear loss over time of the fibrocollagenous three‐dimensional

framework that knits the layer together in a firm and defined shape

is noted. Skin laxity can be improved by using subdermal RF

treatments. Up to 36% skin surface area contraction can be seen at

1‐year posttreatment.37 The process has been studied and inter-

estingly, causes indirect skin contraction by stimulating the three‐
dimensional adipose collagen framework. Both monopolar and bi-

polar devices can be effective. Helium plasma‐driven RF adds safety

to the treatment, as the skin surface does not need to become warm

in order for soft tissue contraction to occur.38 As people age, their

adipose layer atrophies, and both collagen stroma and vascular

supply erode away. The collagen framework that knits adipocytes

together into a defined shape can be restored using multilevel RF

energy following liposuction or simple tunneling with a cannula fol-

lowing tumescent infusion. These structures proliferate over a year's

time, though a single treatment generally is needed (Figure 5). Re-

storation of a cohesive subcutaneous structure with a firmer tone is

accompanied by measurable skin surface area contraction.39 Clini-

cally, a 35% skin surface area contraction is the maximum that re-

tains a smooth unwrinkled skin surface.

6 | HIGH ‐ INTENSITY FOCUSED
ELECTROMAGNETIC FIELD

In the aging patient, volumetric loss over time includes bone, muscle,

the adipose/stroma layer, as well as skin. By creating supramaximal

muscle contractions that cannot be duplicated in daily life, sarco-

penia can be focally reversed.40

F IGURE 3 (A) 30‐year‐old before treatment.
(B) 3 months following radiofrequency (RF)
necklift using helium plasma‐driven RF

F IGURE 4 (A) SEM of 21 year old adipose has strong network of collagen fibers knitting adipocytes together. (B) 41 year old adipose stroma
shows loss of these fibers, but still a cohesive structure. (C) SEM of 61 year old fat shows both extreme loss of collagen framework as well as
clinical tissue pendulosity
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Emsculpt (BTL) utilizes high‐intensity electromagnetic energy to

generate both muscle hypertrophy and fat reduction. Quantification of

muscle hypertrophy and hyperplasia shows a 13%–16% increase in

overall muscle mass in tested regions, including the buttocks, abdomen,

arms, and calves.41 Four 30min treatment sessions are performed.

Histologic evaluation of muscle shows both muscle fiber hypertrophy

as well as hyperplasia.42 In regions with excess adipose tissue, a dif-

ferent program using the same device can generate a 15%–23% fat

thickness reduction as measured with magnetic resonance imaging and

ultrasound43 (Figure 6). An interesting side effect of the device is

fascial tightening. Jacobs and Lozanova44 demonstrated a 22.1% de-

crease in the width of diastasis recti in postpartum women at 3 months

posttreatment. The author's experience has been that even more

diastasis improvement can be achieved with a higher number of

treatments. Figure 7 shows a 63‐year‐old woman who underwent two

sessions of six treatments each, spaced 3 months apart. Vectra eva-

luation showed an abdominal volumetric reduction of 1151 cc, and a

measured skin surface contraction of 17.9%.

7 | NONINVASIVE RF PLUS
THERMOPLASTIC ELASTOMERS (TPE)

Noninvasive devices using RF, or RF combined with shock wave

therapy can improve previously difficult problems such as peri-

umbilical flaccidity after childbirth, striae, and disconnection of the

skin/fat layer from the underlying fascia. Emtone (BTL) combines

transdermal RF energy with targeted pressure energy to treat both

cellulite and skin laxity. The simultaneous delivery of TPE has been

shown to enhance the clinical effect of RF heating.45 Histology shows

stimulation of both collagen and elastin fibers intradermally, result-

ing in skin thickening as seen in the reticular dermis. The device also

directly affects the septae of the superficial adipose layer in the

hypodermis. Biopsies show a decrease in adipose content in the su-

perficial fat compartments, and better fat chamber organization with

uniformity of the septae.

Age acquired cellulite, frequently seen on the anterior thighs, is

strongly improved with subdermal RF and Emtone applied in a series

of four topical treatments. The device works on the premise that an

enhanced framework combined with direct dermal repair will result

in clinically smoother and tighter skin. Emtone specifically addresses

skin laxity. A series of four treatments is used to address skin flac-

cidity, wrinkling, and striae in the abdomen, arms, and thighs. The

device also improves the pronounced contour irregularities in the

buttock region (Figure 8).

8 | NANOFAT

Upcoming skin tightening and quality improvement solutions will all

have a physiological or biological basis. While the FDA has decried

the field of regenerative medicine as a whole (https://www.fda.gov/

vaccines-blood-biologics/cel lular-gene-therapy-products/

framework-regulation-regenerative-medicine-products), the popu-

larity of the genre remains strong. PRP treatments remain popular,

despite the plethora of peer reviewed articles showing little effect

outside treatments of articular joint surfaces.46 Topical growth factors

are also popular, but none are FDA approved for an esthetic indication.

Multiple studies performed since 2001 have shown that adipose‐
derived stem cells (ADSCs) can improve collagen and elastin content in

F IGURE 5 (A) Tissue biopsy at baseline. (B)
Same patient 3 months post‐treatment with
radiofrequency‐assisted liposuction. Note
resotration of a contiguous stromal framework

F IGURE 6 (A) 49‐year‐old marathon runner
prior to treatment. (B) Patient 6 weeks following
four treatments with high‐intensity
electromagnetic field
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the skin and adipose framework.47 Many centers showed that fat

grafting could be used for both cosmetic and structurally beneficial

purposes.48,49 In addition to restoring volume in the adipose layer,

Cohen50 notes the improvement of collagen and elastin in the dermal

layer, as well as neoangiogensis. FDA disapproval of “more than

minimal manipulation” of autologous tissue led to a ban on the use

of SVF techniques for stem cell treatments (https://www.fda.gov/

vaccines-blood-biologics/cellular-gene-therapy-products/framework-

regulation-regenerative-medicine-products). While there are many

internet claims of FDA approved stem cell solutions (https://exosomes.

sale/gclid=Cj0KCQjw3s_4BRDPARIsAJsyoLMUzRfrQB8cmPC6_

9ytWlyolk_SrVoSxf0Ov5ChQ4nKMr5SXy_zGdEaAueDEALw_wcB),

none are actually FDA approved. The challenge has been finding a

minimally manipulative procedure to produce progenitor cells that is

acceptable to the regulatory agency.

In 2013, Tonnard et al.47 described the use of “nanofat” instead of

traditionally processed adipose stem cells for facial rejuvenation. His

group noted that adipose tissue processed through a series of screens

eventually lost all adipose cells, but many progenitor cells were still

present. Mechanical processing avoided the need for collagenase, thus

meeting the FDA standard of “minimally manipulated” tissue. Cohen,

Hewett and Ross described several levels of adipose particulates in-

cluding “macrofat,” “millifat,” “microfat,” and nanofat.51 Each is

injectable with successively smaller needles. The injection of nanofat

intradermally can provide remarkable improvement in solar elastosis,

dark undereye circles, fine wrinkling, and loss of skin tone and texture

(Figure 9). These injections can be safely performed in conjunction with

a necklift, or immediately after laser resurfacing (Figure 10). Injections

seem clinically superior to needling followed by topical application, as

stem cells are subject to a rapid demise when dessicated.

F IGURE 7 (A) 63‐year‐old with ghosted
pretreatment image over posttreatment image.
Patient was treated with two sets of six sessions
of Emsculpt to the abdomen. (B) Volumetric
measurement using the Vectra XT system
showed volume reduction of 1151 cc.

F IGURE 8 (A) 35‐year‐old with grade II
cellulite before treatment. Body mass index is
26.12. (B) Six weeks following 4th treatment with
combined radiofrequency and thermoplastic
elastomers

F IGURE 9 62‐year‐old preoperatively, above. Below, 1 year
following erbium laser resurfacing and fat grafting. Macrofat was

placed at the supraperiosteal level of the infraorbital rim. Nanofat
was injected intradermally in the lower eyelid and infraorbital region
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Exosomes are a relatively new resource. These tiny extracellular

particles are derived from intracellular endosomes. Endosomes fuse

with the cell membrane before extruding their contents.46 These na-

noparticles work by sending signals to nearby cells using the paracrine

signaling system. Now, instead of needing actual progenitor cells, these

messengers can be used as a substitute. Exosomes can be found in the

conditioned media that is used as nutrition for stem cell cultures.52 In

2005, Gnecchi noted that cardiac stem cells combined with bone

marrow derived mesenchymal cells did not engraft well into a damaged

myocardium. However, despite the low number of viable cells noted,

there was a strong clinical improvement. The team proposed that stem

cells released some kind of “factor” that induced cardiac myocyte

proliferation, as well as angiogenesis and stabilization of injured cells.53

While Darwin had proposed particles called “gemmules” that were

shed from all cell types in 1868, it wasn't until after the turn of the

century that hypothesis was modified and validated.54

Exosomes range in size from 30 to 120 nm55 and contain many

small molecules. mRNA, miRNA < siRNA, and thousands of proteins

including ALIX, Tsg101, heat shock proteins, annexin, and flotillins.56

Production and isolation systems of these tiny acellular particles

can vary. Commonly used methods include ExoChip, immune modified

magnetic affinity isolation, PEG size differential and ultrafililtrationor

ultracentrifugation.57 The use of exosomes as a biomarker has led to

development of nonsurgical “biopsies” by evaluating fluids containing

exosomes such as urine, sputum, blood, breast milk, and saliva.58–61

MicoRNA biomarkers can be used to evaluate patients for the presence

of Alzheimer's disease and Parkinson's disease.62,63 Exosomes can be

used to both evaluate patients for the presence of breast cancers as

well as to check for residual disease once treatments are concluded.64,65

While used in cardiology, hepatic, and pulmonary medicine for some

years,66–68 exosomes are new in the esthetic field. Current esthetic uses

include topical application for atopic dermatitis, hair restoration, and

acceleration of healing in laser resurfacing patients.2,69,70 Kwon et al.71

showed a 32.5% improvement in acne scarring using a topical applica-

tion of lyophilized exosomes. Chernoff reported a 94% success rate in

treating keloid scars with exosomes at 1 year. He also reported an 86%

patient satisfaction rate following treatments combining microneedling

and topical application of exosomes.72 Regulatory concerns regarding

the newest entry into the regenerative medicine market caused the

FDA to issue a public safety notification on December 6, 2019 (https://

www.fda.gov/vaccines-blood-biologics/safety-availability-biologics/

public-safety-notification-exosome-products). To date, there are no

pending esthetic based investigational new drugs (INDs) for exosome

products (https://bioinformant.com/top-exosome-companies/). Since

the FDA is not currently enforcing the 2018 ruling on the use of bio-

logicals with microneedling, most esthetic practitioners are choosing to

use only topical application of exosomes to comply with regulatory

guidelines (https://www.fda.gov/regulatory-information/search-fda-

guidance-documents/regulatory-considerations-microneedling-devices).

Even use of topical exosomes without microneedling can offer re-

markable reduction in inflammation as well as rapid healing. Figure 11

shows a stage IV lobular carcinoma patient immediately post radiation

treatment. She was treated with topical application of lyophilized

exosomes in a squalene lipophilic emulsion twice a day for 10 days. The

patient reported immediate pain cessation following the first applica-

tion. Five days posttreatment, her erythema had decreased markedly.

At 9 days posttreatment, her skin had returned to a normal color and

had resumed a soft and supple character.

F IGURE 10 56‐year‐old patient before, above, and 3 months post
nanofat injection intradermally into the neck and necklace lines.
Necklace lines were injected at 4 and 1.5 mm depths. Platysmal lines
are softened without platysmaplasty

F IGURE 11 (A) 62‐year‐old 1 day post chest wall radiation for metastatic breast cancer. The burn extended through the chest cavity to her
back. (B) 5 days post bid topical application of exosomes plus squalane. (C) 9 days post topical treatment with exosomes plus resolution of burn
plus preservation of skin mobility. Significant reduction in hyperpigmentation as well
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Once considered a throwaway enzyme for producing SVF fractions from

ADSCs, collagenase has now become a mainstream player in the skin

and soft tissue contour correction field. Xiaflex was approved by the

FDA for injection in cases of Duyputren's contracture in 2010.73 Shortly

afterwards, FDA approval for use in Peyronie's disease was granted.74

Matrix metalloproteases can lyse some collagen based struc-

tures found in the extracellular matrix.75 When the presence of ex-

cessive amounts of collagen clinically presenting as hypertrophic

scars, fibrosis, localized skin depressions, or depressed scars is noted,

injections of collagenase can help. The enzyme is secreted by fungi,

certain plants, animals such as the crab Paralithodescamtschatica76

and specifically by the bacteria Clostridium histolyticum.77 Other

collagenases are produced by Achromobacter, Streptomyces, and

Actinomyces. These have been extensively studied in the labora-

tory.78 Type I collagenase is the most commonly used to process

ADSCs when using the stromal vascular fraction technique.79

Side effects of injected collagenase include localized bruising,

itching, swelling, and lymphadenopathy.80 In some cases, in-

complete correction of the targeted deformity can require a sec-

ondary injection.

The author has been using collagenase for injectable treatment of

cellulite in combination with injection lipolysis since 2006.81 Depressed

surgical scars and post‐liposuction deformity treatment are other off

label uses for collagenase. On July 6, 2020, the FDA granted approval

for the new drug “Qwo” (Endo Pharmaceutical) as an injection for global

improvement of cellulite grades II and III. Figure 12 shows a two‐grade
improvement of cellulite in a 52‐year‐old woman's buttock at day 71

following a single injection session. Kaufman82 presented a series of

patients, noting a one‐ to two‐grade improvement in cellulite classifica-

tion of the buttocks at 71 days posttreatment, using the new collagenase

injectable.

10 | CONCLUSION

It is interesting that esthetic specialists are just beginning to embrace

the concepts of cell based therapy and genetically targeted signaling.

Perhaps one reason is that, as a whole, our industry is largely driven

by injectables, devices, and surgical procedures. These are “lan-

guages” we speak. While PRP, stem cells, and other topical biologi-

cals are not new, they have had difficulty taking off due to tight FDA

constraints. Patient acceptance of regenerative medicine is strong,

but regulatory concerns about false claims and lack of product uni-

formity are real, due to instances in which patients were misled and

in some cases, harmed. While targeted biologicals are clearly the

direction of the future, patient safety is always the top concern.
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