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Aim Conclusions

The overall aim of these studies is to evaluate the potential of platelet-rich fibrin Platelets in an autologous fibrin preparation (PRF®) enhanced fibroblast growth

(PRF®) to promote wound healing. Specifically, the effect of PRF®-derived in vitro compared to both autologous fibrin and platel et-derived growth factor-

factors on fibroblast activities are tested in vitro on cultured human dermal BB. A commercial tissue fibrin sealant did not stimulate fibroblast proliferation.

fibroblasts and in vivo using expanded polytetrafluoroethylene (ePTFE) tubes A stimulatory effect of PRF® on fibroblastsin vivo was also indicated ininitial

implanted subcutaneously in patients. tests. Our results indicate that PRF® may be a useful adjuvant in the
management of problematic wounds.

Introduction

Platelets contain potent growth factors and have been used topically in various carrier systemsin the treatment of acute and
chronic wounds. The Vivostat® system (Vivolution A/S, Birkeroed, Denmark), initially developed for the easy generation of
autologous fibrin in a closed system, has been modified to concentrate plateletsin the fina fibrin formulation. Results frominitial
feasibility tests on chronic wounds (Fig. 1) are promising but the cellular basis is unknown.

Previousin vitro studies using either growth factors or fibrin/fibrinogen have shown both increased cell proliferation and Fig. 1. Treatment of avenousleg
migration by fibroblasts'?. Furthermore, fibrin binds and protects several growth factors from proteolytic degradations?. LiceiLs g MivesiABIERATY

Materials

In vitro studies In vivo study (IMPRA study)

DNA synthesis. Adult human dermal fibroblasts (Cambrex) were ;SbF'%L F’('ja;_ek')e_‘ CUUnG": ;?“0' blood and ePTFE tubes are used to assess the effect of treatment on the formation

used for these studies. DNA synthesis was monitored in confluent, Vivos{afg ﬁL,:'n";%nf,eR"FE@ onsin of connective repair tissue. The ePTFE tube is 0.25 mm in diameter, a
uiescent fibroblasts grown for 24 hoursin 100 pl fibroblast basal Donor 1| Donor 2 0.12 mm lumen, and wall with pores of 90-120 pm. The tubes are

?nedium (FBM) contagiJ ning 2% FCS (fetal calf stlelrum) in 96-well ga’:‘*s'”c‘” b'm‘xéog’l':ﬂ 112“412 1373;2 implanted subcutaneously viac';nnul ation (Fig. lé). One tube is treated

plates before being treated with 35 I of FBM+2% FCS (control), e with PRF® and the other with control (human albumin). The ePTFE

human albumin 5% (ZLB), fibrin (Tisseel®, Baxter; Vivosta®), Fibrin in Vivostat PRF (mg/mi) 201 | 225 tubes are withdrawn after 14 days (Fig. 4) and the wound healing

PRF® (Vivostat®) or PDGF-BB (Sigma). A final well volume of oy 3 response is measured.

200 pl was achieved by adding 65 pl FBM+2% FCS. Fibrin ; -

(Vivostat®) and PRF® (Vivostat®) were obtained from two

healthy male donors with low and high basa platelet counts,

respectively (Table 1). PRF®, fibrin (Vivostat®) and Tisseel®

were molded in specially designed molds (Fig. 2). Cellswere

treated for 24 hours and BrdU incorporation was measured during Ll i =

the final two-hour period using a cell proliferation ELISA kit b T A 2

(Reche) Fig. 2. Molding of fibrin clots. Fig. 3. Implantation of ePTFE tubes. Fig. 4. Extirpated PTFE tubes day
Cell growth. Fibroblasts (2,000/well) were seeded and grown in 14.

FBM+2% FCSfor 5 hours before being treated once for up to 4

days with the substances described above. Fibroblasts were

quantified on days 1, 3 and 4 indirectly by an ATP detection kit

(ViaLight Plus, Cambrex).

Results

Platelet-rich fibrin (PRF®) and fibrin were produced from
2 donors by the Vivostat® system. Despite the differences
in blood platelet counts the PRF® stimulated fibroblast
DNA synthesisto asimilar degree (Fig. 5). Vivostat®
autologous fibrin without the platel et fraction showed a
lower but detectable stimulatory effect. In contrast, the
tissue sealant Tisseel® with a high fibrin concentration (45
mg/ml) showed no effect. In the fibroblast growth assay
(Fig. 6) PRF® promoted fibroblast growth over an
extended time period exceeding the effect of asingle

application with PDGF-BB (10 ng/ml) or Vivostat® fibrin Fig. 5. Effect of treatments on DNA Fig. 6. Effect of treatments on the growth of Fig. 7. Fibroblast infiltration in ePTFE treated
synthesis in human skin fibroblasts human skin fibroblasts. Vivostat® fibrin with PRF® determined by

day 3 onward. (mean = 95% confidence intervals, n = and PRF® were derived from donor 2 immunohi stochemistry using a monoclonal
8). (mean + 95% confidence intervals, n = 8). antibody against type | procollagen.

Cell number

o

Our initial in vivo results support the in vitro data in that
PRF® promoted fibroblast infiltration of ePTFE tubes
implanted subcutaneously in patients (Fig. 7).

Discussion tymst e e
The inclusion of plateletsin autologous fibrin was shown to enhance the fibroblast growth-promoting properties of autologous fibrin. The D 5011 B
growth-promoting properties of autologous fibrin could be due to growth factors bound to fibrin/fibrinogen during the production process, or it Rl‘“";fjé)‘ﬂ(:;‘:j%iz‘;u%;;
could be the effect of fibrin/fibrinogen and its biologically active fragments?. The use of autologous PRF® in wound management is largely Ay ———
dependent on the effect and stahility of the PRF®-derived growth factors. Other studies have shown that fibrin can bind and protect known phatir S
growth factors from degradation34 and thereby preserving their biological activity. o Hoinagen v orm s simies et el

proliferation. Blood 2000,96: 3772-3778.




