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Abstract Background Dermal augmentation continues to grow as an aesthetic facial procedure.

Many exogenous filler materials rely on an autologous fibrotic response for volume

augmentation.

Aims To evaluate the efficacy of a single injection of autologous platelet-rich fibrin

matrix (PRFM) for the correction of deep nasolabial folds (NLFs).

Patients ⁄ methods Whole blood was obtained from 15 adults, and an activated autolo-

gous PRFM produced using a proprietary system (Selphyl�; Aesthetic Factors, Inc.,

Wayne, NJ, USA) was then injected into the dermis and immediate subdermis below the

NLFs. Subjects were photographed before and after treatment; NLFs were rated by the

treating physician before and after treatment using the Wrinkle Assessment Scale

(WAS) and patients rated their appearance at each post-treatment visit using the Global

Aesthetic Improvement Scale. Patients were evaluated at 1, 2, 6, and 12 weeks after

treatment.

Results All patients were treated to maximal (no over-) correction, with a mean

reduction in WAS score of 2.12 ± 0.56. At 1 week after treatment, this difference was

0.65 ± 0.68, but rose to 0.97 ± 0.75, 1.08 ± 0.59, and 1.13 ± 0.72 at 2, 6, and

12 weeks after treatment, respectively (P < 0.001). No patient noted any fibrosis,

irregularity, hardness, restricted movement, or lumpiness.

Conclusions PRFM can provide significant long-term diminution of deep NLFs without

the use of foreign materials. PRFM holds significant potential for stimulated dermal

augmentation.
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Introduction

Over 4.5 million nonsurgical procedures were performed

in the US in 2008 for skin rejuvenation.1 Volume

deficiency in areas of deeper folds, such as the nasolabial

folds (NLFs), typically is treated with injectable dermal

fillers.2 Disadvantages include the transient effects of

temporary, resorbable fillers and foreign body reactions

such as encapsulation, granuloma formation, and

chronic or delayed infections, in the case of injectable

permanent fillers. While some injectable soft tissue fillers

currently available (e.g., poly-L-lactic acid) rely on host

tissue fibrotic response to produce volume enhancement,

they still utilize synthetic, nonbiologic implantable

materials. An autologous source for promotion of soft

tissue deposition in areas of depletion is desirable.

Human growth factors (GFs) have been extensively

investigated, and there are now clinical applications of

individual GFs: keratinocyte growth factor (Kepivance�;
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Biovitrum AB, Stockholm, Sweden) for oral mucositis

and platelet-derived growth factor (Regranex�; Systage-

nix Wound Management, Inc., London, United King-

dom) for nonhealing diabetic wounds. Platelets are an

excellent source of human GFs, and they are the primary

source of GFs in acute wound healing. Platelet-rich

plasma (PRP) preparations have been shown to enhance

early healing, in both animal and human models, in a

transient way.3,4 We have utilized a novel system which

produces an autologous platelet-rich fibrin matrix

(PRFM), which delivers a more sustained and physio-

logic platelet growth factor response to augment deep

(NLFs) in humans. We propose that, in turn, this

procedure constitutes stimulated autologous cell regen-

eration. We believe this approach can provide a safe and

effective correction of deep NLFs and may be applicable

in other areas of the face.

Materials and methods

Fifteen healthy adult subjects with moderate to severe

NLFs were enrolled in the study. Approximately 9 cc of

blood was collected into each of two proprietary collec-

tion tubes (Selphyl�; Aesthetic Factors, Wayne, NJ, USA)

containing a separator gel via standard venipuncture

using a 21-gauge butterfly needle. The tubes were then

centrifuged at 1100 PRM for 6 min; during the spin the

separator gel liquefied to facilitate stratification of blood

components and then resolidified when the spin was

complete. At this point, the white and red blood cells

were separated below the gel, the plasma above the gel

and the platelets rested on the upper surface of the gel.

After the platelets were resuspended in the supranatant

fibrin-rich plasma by inverting the tube, the platelet–

fibrin–plasma mix was transferred to a second tube

containing calcium chloride. The total time of prepara-

tion from venipuncture to injection was approximately

10 min. During this time, the patient was anesthetized

with either infraorbital nerve blockade or topical ice.

Approximately 4 cc of PRFM was produced per tube; this

activated suspension was then injected intradermally or

subdermally below the NLFs through 30 and 27 gauge

needles, respectively, as needed to achieve the most

optimal correction of the NLF with mainly a linear

threading technique (although serial puncture injections

were performed as needed). All NLFs were treated to full

correction only from the alar crease to the level of the

oral commissure. Total treatment time (from venipunc-

ture to completion of treatment) was less than 20 min in

most cases. Both subjects and the treating physician

completed assessments (before and immediately after

treatment, and at each follow-up visit), which included a

rating of the NLF severity using the Wrinkle Assessment

Score (WAS) and Global Aesthetic Improvement Scale.2

Digital photographs were obtained before and immedi-

ately after treatment and at each follow-up visit using

the Mirror Omnia system (Canfield Imaging Systems,

Fairfield, NJ, USA) which incorporates a Canon Power

Shot G9 12 megapixel camera and dual xenon flashes at

a fixed focal length. Follow-up visits were scheduled at 1,

2, 6, and 12 weeks after treatment.

Results

All subjects completed the study. The average age of

subjects was 54.27 ± 12.11. The average WAS score for

NLFs prior to treatment was 3.30 ± 0.47. Treatment

volumes averaged 1.54 ± 0.36 cc per NLF (range 1.0–

2.5 cc). Most subjects noted mild bruising which

resolved completely within a week of treatment; two

patients had trace (<1 cm2) ecchymosis at the 1-week

follow-up visit. No patients noted any visible or palpable

nodularity at any point in time. No subjects complained

of any erythema, soreness, or tenderness for more than

the first few hours after treatment. The first five patients

were randomly treated with PRFM injected into the

dermal plane in one NLF and into the dermal–subdermal

junction in the opposite NLF. Results were analyzed by

depth of injection (subdermal vs. intradermal), but no

significant difference was noted. The remaining 10

patients were then injected bilaterally into both the

dermal and subdermal planes as needed, and all NLF

results were analyzed cumulatively. All patients noted

complete or near-complete improvement in NLFs imme-

diately after treatment, but this correction subsided to

varying degrees over the first several days. On average,

WAS scores decreased by 2.17 ± 0.56 immediately after

treatment; the least improvement was noted at the

1-week visit, although still improved when compared

with before treatment. WAS scores decreased an average

of 0.65 ± 0.68 at 1 week. Subsequent visits showed

WAS score improvements of 0.97 ± 075, 1.08 ± 0.59,

and 1.13 ± 0.72, at 2, 6, and 12 weeks, respectively

(P < 0.001 at all time points). All post-treatment WAS

scores were significantly improved when compared with

pre-treatment; there were no significant differences

between the WAS scores at 2, 6, and 12 week follow-

up visits (Fig. 1a,b).

Of the 30 NLFs treated, 22 (12 subjects) achieved a

change in WAS score of at least 1 point at the 12-week

visit. Of those NLFs which ultimately did not achieve at

least a 1-point improvement (‘‘nonresponders’’), only

two of eight achieved at least a 1-point improvement by

2 weeks. Conversely, of 11 NLFs (6 patients) without an

� 2010 Wiley Periodicals, Inc. • Journal of Cosmetic Dermatology, 9, 66–71 67

Platelet-rich fibrin matrix for deep NLFs • A P Sclafani



improvement of at least 1 point at 2 weeks, only 3 NLFs

(2 patients) achieved at least 1 point improvement at

12 weeks. Two-week response of at least 1 point

improvement in the WAS score reliably predicted

achievement of at least 1 point improvement at 12

weeks (P < 0.0001, Fischer’s exact test). The clinical

results of responders and nonresponders diverged

quickly and significantly (Fig. 2).

The change in WAS score at 12 weeks correlated

highly with the subjects’ rating of appearance change; a

1-point decrease in WAS score (as rated by the physi-

cian) was highly predictive of the subject’s assessment of

‘‘improved’’ or ‘‘greatly improved’’ (P = 0.0475, Fisher

Exact test).

Discussion

Platelet alpha granules contain a number of GFs which

are released upon platelet activation. These GFs are

released in specific ratios which vary over time. Most

autologous platelet gel systems commercially available

today deliver low concentrations of fibrinogen but high

concentrations of platelets, which are activated with

exogenous thrombin and calcium; this generally leads to

an immediate, massive, and unsustained release of GFs.

Some prior studies3,4 have shown early but transient

histologic and clinical effects associated with such

systems, while others have failed to demonstrate any

substantial advantage.5 However, a more comprehen-

sive and sustained effect may require a more physiologic

stimulus.

Kakudo et al.6 treated human adipose–derived stem

cells and dermal fibroblasts with activated or nonacti-

vated platelet-rich (PRP) or platelet-poor plasma (PPP).

These workers found an increase in proliferation of stem

cells when treated with PRP or PPP activated with

calcium and thrombin when compared with nonactiva-

ted PRP or PPP, as well as to whole blood; human

dermal fibroblasts showed increased proliferation when

treated with PRP or PPP, only if activated. Tellingly,

both the stem cells and the dermal fibroblasts showed

maximal proliferation at 7 days when treated with a 5%

PRP, when compared with higher or lower concentra-

tions of PRP; these workers concluded that the appro-

priate GF concentrations are necessary to maximize

effects. Choi et al.7 also noted that alveolar bone cell

proliferation was stimulated by low, but suppressed by

high, concentration of PRP.

Platelets in a natural setting will release GFs upon

activation in specific concentrations and ratios and

continue to synthesize and secrete these factors for up to

a week. We believe an amplification of the natural

wound response mediated by concentrated platelets and

their GFs may produce the most efficacious method of

focused autologous collagen expansion when injected

A

B

Figure 1 Clinical response after a single injection of PRFM below

NLFs. (a) Wrinkle Assessment Scale (WAS) scores as a function of

time after injection; (b) change in WAS score over time.

Figure 2 Change in WAS scores after a single injection of PRFM.

‘‘Responders’’ are those NLFs which demonstrated a 1-point or

more decrease in WAS score at the 2-week visit.
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into and below the dermis. We investigated the use of a

simple, FDA-cleared class II device to produce a PRFM

for in vivo dermal augmentation. The PRFM remains in

liquid form up to 10 min after contact with calcium

chloride, during which time it can be injected easily

through a 30-gauge needle. The polymerization of fibrin

begins slowly, but accelerates at the higher temperature

of the body once injected.

Azzena et al.8 and Cervelli and Gentile9 reported on a

single case of a depressed scar and 22 cases of Romberg–

Parry disease, respectively, treated with autologous fat

mixed with PRFM. PRFM is produced by a proprietary

method to produce a fibrinogen–platelet-rich plasma by

low speed centrifugation. These platelets have been

shown to be highly viable (59% at 7 days after harvest-

ing) and capable of a sustained release of PDGF-BB,

VEGF-A, TGF-b, and IGF-1 over 7 days in vitro; this has

been associated with increased endothelial cell prolifer-

ation.10,11 A secondary step, a longer centrifugation

after the platelet–fibrinogen plasma has been activated

with calcium chloride, produces a fibrin product in a

loose or compact three-dimensional matrix; platelets are

embedded within this matrix. Lucarelli et al.12 noted all

serum fibrin and 90% of platelets were located in the

matrix after this second step, producing a 60-fold

increase in both platelets and fibrin when compared

with whole blood. O’Connell et al.13 noted 65% of

venous leg ulcers (which had failed standard therapy)

treated with PRFM completely healed within 16 weeks.

Interestingly, the divergence of clinical response of those

patients who would ultimately heal from those nonre-

sponders was evident by the second and third weeks of

treatment.

We were intrigued by the more physiologic approach

of PRFM—the high percentage of viable, undergranu-

lated platelets recovered, the three-dimensional fibrin

matrix which allowed adherence of platelets at the

fibrin nodes, and the sustained release of GFs. Our study

is the first trial of PRFM for skin rejuvenation. We

initially reasoned that fibroblast stimulation by autolo-

gous GFs would stimulate collagen deposition either in

the dermis or at the dermal–subdermal junction, and

we expected to observe a beneficial effect several weeks

after treatment. In the initial follow-up visit 1 week

after treatment, we noted the expected partial loss of

effect, as the serum injected with the PRFM was

resorbed. However, even at the 1-week follow-up visit,

there was still some clinical effect, which improved over

the next 11 weeks, with an average decrease in the

WAS score of 1.13 (P < 0.001); the majority of this

improvement occurred by week 2 after treatment

(Figs. 3, 4). This early response may be because of a

number of factors: residual serum, transient inflamma-

tion, and edema from the treatment, some volume

persistence of the fibrin matrix, accelerated collagen, or

hyaluronic acid deposition or myofibroblast contraction

and ⁄ or skin tightening around the NLF. The exact

mechanism of action is unclear and is the subject of

ongoing studies. Additionally, the subjects in this study

A

B

C

Figure 3 Subject who underwent single treatment of NLFs

with PRFM. (a) Pretreatment; (b) 2 weeks after treatment;

(c) 12 weeks after treatment.
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are being followed for persistence of effect beyond

12 weeks; no patients have yet complained of loss of

effect, with the longest patient follow-up over 9 months

after treatment.

A potential disadvantage is the additional time to

prepare the PRFM for use, as opposed to commercially

available non-autologous filler soft tissue fillers. How-

ever, when compared with a dermal stimulator such as

PLLA, the preparation time is much shorter. Moreover,

the ease with which PRFM can be prepared using the

system employed in this study facilitated an efficient

process in which blood is drawn first and the patient then

anesthetized in the 6–7 min it took to prepare the PRFM.

Additionally, there is the need to avoid mishandling and

confusing samples if multiple patients’ specimen are

prepared simultaneously. Given the short time required

to process the specimen, it is our policy to have the

patient wait in the treatment room while her specimen is

individually centrifuged in the same room. The patient

visually follows her blood from antecubital fossa to

centrifuge to syringe and back into her skin, reinforcing

the completely autologous nature of the process. As only

one patient’s blood is processed at any time, there is no

risk of confusing samples between two patients.

Conclusion

Single treatment with autologous PRFM is well tolerated

and can produce a significant correction of deep NLFs,

without development of excessive fibrosis or the injection

of a foreign substance. Unlike other dermal stimulators

(e.g., poly-L-lactic acid), PRFM produces its effect

rapidly. The system is reproducible and easy to use.

Controlled activation of fibrin clotting with calcium

chloride initiates fibrinogen cross-linking and obviates

bolus degranulation of platelet alpha particles. We are

currently expanding our clinical trials to further clarify

the specific biological and clinical effects of PRFM.
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