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In the present study, we aimed to demonstrate the differentiating properties of platelet-rich plasma releasates (PRPr)
on human chondrocytes seeded on a polygtlycolic acid (PGA) 3D scaffold. Gene expression and biochemical analysis
were carried out to assess the improved quality of our PGA-based cartilage constructs supplemented with PRPr. We
observed that the use of PRPr as cell cultures supplementation to PGA-chondrocyte constructs may promote
chondrocyte differentiation, and thus may contribute to maintaining the chondrogenic phenotype longer than
conventional supplementation by increasing high levels of important chondrogenic markers (e.g. sox9, aggrecan
and type II collagen), without induction of type I collagen. Moreover, our constructs were analysed for the secretion
and deposition of important ECM molecules (sGAG, type II collagen, etc.). Our results indicate that PRPr supplementation may synergize with PGA-based scaffolds to stimulate human articular chondrocyte differentiation, maturation and phenotypic maintenance.
[Bernardini G, Chellini F, Frediani B, Spreafico A and Santucci A 2015 Human platelet releasates combined with polyglycolic acid scaffold
promote chondrocyte differentiation and phenotypic maintenance. J. Biosci. 40 61–69] DOI 10.1007/s12038-014-9492-2

1.

Introduction

Articular cartilage is an avascular tissue that has a limited
capacity for self-repair. Recently proposed cell-based cartilage repair procedures require that autologous articular
chondrocytes be isolated from a small biopsy, expanded
in vitro, and then either directly injected into the defect or
used to engineer implantable grafts (Hildner et al. 2011).
Generally, several technical problems have limited the
clinical application of these techniques; in particular, (i) the
low yield of chondrocytes that are obtained from a biopsy,
(ii) the tendency of chondrocyte to lose their chondrogenic
potential during the expansion phase in conventional culture
systems based on foetal calf serum (FCS) addition to the
culture medium, and (iii) the low capacity of chondrocytes to
re-differentiate towards cartilage-forming cells after the
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expansion phase (Hildner et al. 2011; Demoor et al. 2012).
In the last years, many of these aspects have been ameliorated thanks to the development of culture conditions based
on the introduction of mixtures of recombinant growth factors (GFs) and the employment of a variety of biocompatible
matrices supporting the appropriate tissue formation in vitro
and in vivo. However, some disadvantages of recombinant
growth factors have become evident, such as short shelf life
and high price (Hao et al. 2009).
In recent years, a number of clinical studies have suggested that platelet (PLT) derivatives, such as PLT-rich
plasma (PRP), have the potential for a substantial therapeutic
role in cartilage tissue regeneration (Spreafico et al. 2009;
Smyth et al. 2012).
In a previous work, we have demonstrated the high efficacy of a human PRP releasate (PRPr) supplementation in
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maintaining chondrocyte-like phenotype in mono- and threedimensional (3D) cultures of human chondrocytes
(Spreafico et al. 2009).
The aim of the present study was to investigate the anabolic properties of PRPr supplementation to chondrocytes
constructs based on polyglycolic acid (PGA) scaffolds. PGA
is a synthetic polymer successfully used in cartilage tissue
engineering for its biocompatibility and mechanical properties (Trimborn et al. 2012).
In order to evaluate if PRPr, in comparison with the
conventional culture supplementation, is really effective in
improving the quality of PGA-based cartilage constructs,
gene expression analysis together with biochemical studies
were performed on chondrocyte 3D cultures after different
culture supplementation.
The results indicate that PRP supplementation to 3D
PGA-chondrocytes constructs can enhance chondrocytic
phenotype maintenance as well as improve hyaline cartilage
production.
2.
2.1

Materials and methods

Preparation of platelet-rich plasma releasates

Preparation of platelet-rich plasma releasates (PRPr) were
prepared from pooled buffy coats (BCs), adding minor modifications to the protocol proposed by Murphy (2005). The
blood of six healthy volunteers of the same blood group was
collected into 500 mL bags containing a citrate-phosphatedextrose-adenine (CPDA) solution as anticoagulant (1 mL
CPDA/7 mL blood). Each blood unit was centrifuged once at
3900g for 10 min to separate whole blood into three components: plasma, red blood cells and a BC layer. Using a
semi-automated extraction system (Baxter Optilink), plasma
and RBCs of each unit were transferred to storage containers, while the BC was left in each donation bag. All the
collected BCs were then pooled and were added the next day
to an equivalent volume of plasma obtained from one of the
donors. After a soft spin (1100g for 10 min) the preparation
was leukofiltrated to provide a pooled PLT concentrate.
PRPr was then obtained by two cycles of freezing (−20°C
and −80°C, respectively) and thawing (37°C) followed by a
final centrifugation step (1500g for 15 min at 4°C) to remove
debris. This method causes the rupture of the PLT membranes, leading to a massive release in the supernatant of the
GFs contained within the platelet alpha granules. The PRPr
was then submitted to an additional clotting step by addition
of calcium gluconate, the clotted preparation was then centrifuged again (1500g for 5 min) and the remaining supernatant was collected to be used as cell cultural
supplementation.
The protein concentration of PRPr preparation was adjusted, with a minimal addition of physiological solution, to
J. Biosci. 40(1), March 2015

80 mg/mL, which was the same concentration of the FCS
employed in our study.
2.2

TGF-β1 quantification

TGF-β1 levels were assayed in serum and PRPr preparations, by means of a quantitative sandwich enzyme immunoassay (TGF-β1 detection kit, ELISA, Biosource
International, Camarillo, CA) following the instructions of
the manufacturer.
PDGF-BB and PDGF-AB levels were assayed in serum
and PRPr preparations, by means of a quantitative sandwich
enzyme immunoassay (R&D Systems Inc., Minneapolis,
MN, USA) following the instructions of the manufacturer.
2.3

Isolation and culture of human articular chondrocytes
in vitro

Human articular cartilage fragments were obtained from the
femoral heads of three patients with osteorthritis (OA), defined by the clinical and radiological criteria of the American
College of Rheumatology (ACR), who had undergone surgery for total hip replacement. Immediately after surgery,
macroscopically healthy cartilage was cut aseptically and
minced into small pieces. The fragments were washed in
Dulbecco’s modified Eagle’s medium (DMEM, Sigma, St.
Louis, MO) containing 2% penicillin/streptomycin solution
(Invitrogen, GIBCO BRL, Grand Island, NY) and 0.2%
Amphoterycin B (Sigma). Chondrocytes were isolated from
articular cartilage by sequential enzymatic digestion: 30 min
with 0.1% hyaluronidase (Sigma), 1 h with 0.5% pronase
(Sigma) and 1 h with 0.2% collagenase (Sigma) at 37°C in
wash solution. The cells suspension was then filtered twice
using 70 mm nylon meshes, washed and centrifuged for
10 min at 700g. The cell pellets were then re-suspended in
DMEM containing 10% FCS and seeded in monolayer culture.
Cells from individual donors were cultured separately at 37°C
in 95% relative humidity and 5% CO 2 atmosphere.
Chondrocytes in sub-confluence conditions were then detached with trypsin/EDTA solution (Gibco-Invitrogen) and
expanded in Petri dishes for further three passages at a starting
density of 1×105 cells/cm2. The cell cultures were subjected to
serum-starvation for 3 days before the seeding on 3D scaffold.
2.4

PGA scaffold seeding

Dry PGA scaffolds (1 cm2 surface, 2 mm thickness, 70 mg/
cc density, BIOFELT, Synthecon) were seeded with different
suspensions of trypsin-detached chondrocytes (2×106 cells
in 150 μL of culture medium supplemented with 5% PRPr or
5% FCS) and placed for 3 h in a CO2 incubator using antiadherent 24-well plates in order to avoid the migration of the
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cells to the bottom of the plate. The cell cultures were then
separately grown in DMEM supplemented with 5% PRPr or
5% FCS for 10 or 20 days. The medium was changed twice a
week.

2.5

Gene expression analysis

The transcriptional expression of specific genes related to
chondrocyte differentiation was evaluated by means of realtime PCR (RT-qPCR) assays.
Each cultured construct was independently collected at
days 10 and 20 of culture, transferred into 500 mL of RNA
protect ® cell reagent (Qiagen) and stored at −80°C.
Total RNA was extracted using the RNeasy®Plus
minikit (Qiagen) and cDNA was obtained from 200 ng
of RNA using a QuantiTect Reverse Transcription Kit
(Qiagen).
The Real-Time PCR analyses were then performed with a
LightCycler™ instrument (Roche) using a QuantiFast SYBR
Green PCR Kit (Qiagen). Target genes [human type I collagen (Col1A1), human type II collagen (Col2A1), sox9,
aggrecan (Agg)], and reference gene [glyceraldehyde-3phosphate dehydrogenase (GAPDH)] were amplified using
specific primer pairs obtained from TibBiol Mol (Roche) as
reported by Spreafico (Spreafico et al. 2009). For each
sample, the quality of the PCR product was tested by melting
curve analysis and the size of the product was confirmed by
agarose gel electrophoresis. The analysis of the raw fluorescence data was performed using the Fit Point Method provided with LightCycler™ Software Version 3.5, according
to the instructions of the manufacturer (Roche Diagnostics,
Mannheim, Germany). The Livak method (2− Ct) was used
for the quantification analysis.

2.6

Biochemical analyses

The different constructs supplemented with 5% PRP or 5%
FCS were harvested on days 10 and 20 of culture for sGAG
and DNA quantification. Cell-polymer constructs were
freeze-dried and digested overnight, at 60°C with 500 μL
of a papain solution (0.56 U/mL papain solubilised in
50 mM phosphate buffer, 1 M NaCl, 5 mM cysteine-HCl,
1 mM EDTA, pH 6.8). The total sulphated GAG content was
determined on each papain-treated culture by reaction with
1,9-dimethylmethylene blue, using the Blyscan™Sulphated
Glycosaminoglycan Assay (Biocolor Ltd, Northern Ireland,
UK). The results were normalized to the related DNA content of each assayed culture. The DNA was extracted with a
QIAamp® DNA Blood Mini Kit (Qiagen) and measured
with the high sensitive Qubit™ quantitation system
(Invitrogen, USA).

2.7
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Histological and immunofluorescence analyses

The deposition of cartilage matrix components in 3D cultures was evaluated by means of histological examination for
PG accumulation via toluidine blue staining, and by means
of immunofluorescence for collagen type II deposition. On
days 10 and 20, chondrocytes grown on PGA scaffolds were
embedded in ‘TissueTec’ (Jung/Leica Instruments GmbH,
Nussloch, Germany) and shock-frozen in liquid nitrogen.
Sections of 7–15 μm thickness were cut with a cryotome.
The cryosections were then fixed with 4% formaldehyde for
20 min, washed and stained with toluidine blue to visualise
cell morphology and PG distribution by light microscopy. In
order to detect collagen type II deposition, fixed sections
were rinsed, incubated with 1% BSA/PBS, and then incubated again with a mouse anti-collagen type II monoclonal
antibody (Sigma) for 60 min at room temperature in a
humidified atmosphere. After binding of the primary antibodies, the samples were washed in 1% BSA/PBS and then
incubated for 45 min at room temperature with secondary
fluorescence-labelled goat anti-mouse antibodies
(Invitrogen). Finally, the cryo-sections were embedded in
mounting medium and observed with a Leica DM/LB
Fluorescent Microscopy System.

2.8

Statistical analysis

Data was presented as mean ± standard. The difference
of the data between groups was evaluated by one-way
analysis of variance (ANOVA), and Student’s post hoc
t-test. p-Value <0.05 was considered statistically
significant.
The study received approval by the local University
Hospital Ethics Committee and the informed consent of all
patients (human articular cartilages fragments) and healthy
volunteers (blood samples) was obtained.

3.
3.1

Results

Platelet releasates

Our concentration protocol (Spreafico et al. 2009)
allowed obtaining a 5.76-fold increase in the PLT amount
of the PRPr fraction in comparison with the whole blood
(1586.3±127.2×103/μL and 275.8±24.7×103/μL respectively). Similarly, the level of TGF-1β, PDGF-AB and
PDGF-BB was considerably higher (3.66, 8.01 and 6.41fold) in the PRPr compared to serum from the same
blood (TGF-1β: 119.8±18.7 ng/mL vs 32.7±5.2 ng/mL;
PDGF-AB: 48.31±1.13 ng/mL vs 6.03±0.37 ng/mL;
PDGF-BB: 29.27±1.72 ng/mL vs 4.56±0.62 ng/mL).
J. Biosci. 40(1), March 2015
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3.2

Gene expression of chondrogenic markers

In order to evaluate if PRPr supplementation compared to
FCS was able to enhance the chondrogenic properties of the
prepared constructs, we evaluated the mRNA expression of
peculiar biomarkers related to chondrogenic differentiation
(figure 1). In these experiments, chondrocytes grown in
monolayer cultures were used as reference for the dedifferentiated biochemical and functional state.
The expression of the transcriptional factor sox9 was upregulated in the first 10 days, independently from the different culture treatments that were applied (6.0-fold for FCStreated and 5.1-fold for PRPr-treated constructs vs dedifferentiated monolayer chondrocyte cultures, p<0.01).
This enhancement was probably due to the intrinsic differentiating properties of the PGA scaffold (Endres et al. 2007).
However, a relevant up-regulation of sox9 expression in
PRPr supplemented cultures was observed after 20 days
(7.7-fold vs de-differentiated monolayer chondrocyte cultures, p<0.01, and 1.9 folds vs FCS-treated constructs,

p<0.01). Analogously to sox9, type II collagen expression
was found increased in both FCS- and PRPr-treated cultures
after 10 days (5.0-fold for FCS-treated and 2.0-fold for
PRPr-treated constructs vs de-differentiated monolayer
chondrocyte cultures, p<0.01). After 20 days treatment, type
II collagen expression was found remarkably much higher in
PRPr-treated constructs (14.5-fold vs de-differentiated
monolayer chondrocyte cultures, p<0.01, and 4.8-fold vs
FCS-treated constructs, p<0.01).
Aggrecan gene expression seemed to be transiently decreased in all the cultures grown in PGA during the first 10
days (0.6-fold for FCS-treated and 0.45-fold for PRPr-treated
constructs vs de-differentiated monolayer chondrocyte cultures,
p<0.01). After 20 days, the aggrecan expression was not significantly different between the FCS- and PRP-treated cultures, as
well as in the de-differentiated chondrocytes monolayer cultures. Type I collagen expression in cartilage constructs supplemented with FCS appeared to be weakly down-regulated after
10 days treatment, while it was found highly up-regulated after
20 days (2.1-fold vs de-differentiated monolayer chondrocytes

Figure 1. Time-course gene expression of Sox9, collagen Type II, aggrecan and collagen type I in human chondrocytes seeded on PGA
scaffolds and cultured for 10 and 20 days in the presence of 5% FCS or 5% PRPr. Data were normalized to GADPH mRNA levels and
expressed using human chondrocyte cultures at their first passage in monolayer as a control (fold change). Results are shown as fold change
in gene expression ± S.D. for 3 independent experimental cultures. *p<0.05 and **p<0.01, compared with the value in control cells.
°p<0.05 and °°p<0.01, compared with the value in the time-matched FCS-treated cells.
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cultures, p<0.01, and 2.7-fold vs PRPr-treated constructs,
p<0.01). The opposite trend was observed in PRP-treated constructs where type I collagen expression was found stable after
10 days treatment and decreased after 20 days (0.77-fold vs dedifferentiated monolayer chondrocytes cultures).
3.3
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culture, PRPr-treated cultures showed an intense and diffused staining of the extracellular matrix especially in the
pericellular compartment (white arrow in figure 4). On
the contrary, a weaker and poorly diffused fluorescence
between the biopolymer fibres was observed in cultures
grown with FCS.

Glycosaminoglycan accumulation and DNA content
4.

Measurements of the sGAG content in cell-polymer constructs
independently cultured with FCS or PRPr and harvested after
days 10 or 20, revealed congruent results with the gene expression analysis previously described. After 20 days a significant
increase of sGAG accumulation in all the cultured constructs:
from 5.15±0.58 to 16.97±1.02 μg GAGs/ μg total DNA for
FCS-treated construct, and from 3.66±0.27 to 22.66±1.36 μg
GAGs/ μg total DNA for PRPr-treated constructs (figure 2).
Moreover, the constructs cultured with PRPr showed a sGAG
increase of 33% in comparison with those cultured with FCS.
3.4

Histology and immunofluorescence analysis

In order to investigate the quality and the abundance of the
extracellular matrix synthesized in the different constructs, we
performed histochemical and immunofluorescence analysis.
Toluidine blue staining showed differences between the constructs treated with the different supplementations after 20 days
of culture (figure 3). In particular PRPr-treated cultures appeared
as round-shaped cells clusters surrounded by abundant, homogeneous, metachromatic extracellular matrix rich in PGs (white
arrow in figure 3).
The enhancement of type II collagen synthesis after
PRPr supplementation was confirmed by immunofluorescence analysis. As reported in figure 4, after 20 days of

Figure 2. GAG accumulation in PGA contructs supplemented with
5% FCS or 5% PRPr for 10 or 20 days. Results are shown as the mean
± S.E. for 3 independent experimental cultures. *p<0.01 compared
with the value in the time-treatment-matched cells.

Discussion

Currently, the autologous chondrocytes transplantation
(ACT) represents a valuable alternative for the treatment of
chondral substance loss that frequently evolves into osteoarthritis or sport lesions. Although there is relevant progress in
cell culture techniques, cell-based cartilage repair procedures
still need further improvement aimed at overcoming their
limitations: chondrocytes de-differentiation during their
monolayer amplification in vitro, low number and low proliferation rate of healthy chondrocytes, low production of
ECM, acceleration of chondrocytes maturation towards terminal differentiation (Demoor et al. 2012).
Particular attention in regenerative medicine and cartilage tissue engineering is focused on stimulating cell
proliferation, stabilizing chondrogenic phenotype as well
as delaying the cellular progression to terminal hypertrophy (Demoor et al. 2012).
Recently, various intervention strategies have been suggested, including treatments with specific GFs, such as
platelets derivatives (Hildner et al. 2011), and the use of
3D matrices, or scaffolds, consisting of natural compounds
(e.g. collagen or hyaluronic acid) and/or biocompatible synthetic polymers, which are able to mimic in vivo cartilage
environment (Demoor et al. 2012).
The aim of the current study was to extend our knowledge
on the differentiation properties of platelets extract, in particular PRPr, to be used as supplementation for the optimal
in vitro preparation of chondrogenic constructs based on a
PGA 3D scaffold. The effects of PRPr supplementation was
evaluated in comparison with a standard culture system
based on FCS, since as already demonstrated by us and other
authors (Spreafico et al. 2009; Koellensperger et al. 2014),
FCS and human serum supplementation show similar
chondrogenic differentiation ability.
PRPr can be an economic and valuable source for autologous and highly concentrated growth and differentiation
factors (Wu et al. 2007; Sawamura et al. 2009), whose
application in clinical practice (Borzini and Mazzucco,
2005; Smith and Roukis, 2009; Lopez-Vidriero et al. 2010;
Andia et al. 2011) as well as in cartilage tissue engineering
(Anitua et al. 2005; Gaissmaier et al. 2005; Kanno et al. 2005;
Mishra et al. 2009; Wu et al. 2011; Park et al. 2012) has been
widely documented. In particular, in a previous study we have
reported the efficacy of PRP releasates obtained by means of
an optimized and standardized protocol to maintain
J. Biosci. 40(1), March 2015
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Figure 3. Histological staining. Evaluation of PG accumulation via Toluidine blue staining of PGA constructs cultured for 20 days with
5% FCS (left) and 5% PRPr (right) as different culture supplements. Scale bar: 50 μm.

chondrocyte-like phenotype in monolayer cultures of human
articular chondrocytes (Spreafico et al. 2009).
PGA is a synthetic FDA-approved polymer commonly used
in cartilage tissue engineering because of its biocompatibility
and its higher degradation rate (Endres et al. 2007). Several
studies have demonstrated the reliability of PGA scaffold to redifferentiate chondrocytes that underwent de-differentions due
to in vitro expansion (Banu et al. 2005; Endres et al. 2007;
Zwingmann et al. 2007), as well as to repair in vivo articular
cartilage defects (Endres et al. 2007; Komura et al. 2010).
In our study, the PRPr concentrations applied were not
cytotoxic and increased human chondrocytes viability in a
concentration-dependent manner (data not shown).
In agreement with previous studies performed on PGA/
chondrocytes constructs (Banu et al. 2005; Zwingmann et al.
2007), we have observed that PGA was able to induce a marked
re-differentiation of seeded chondrocytes previously passaged
in monolayer. In addition, we have observed that the combined
use of PGA scaffold and PRPr, as cell cultures supplementation,
seemed not only to significantly promote chondrocyte differentiation but also to maintain the chondrogenic phenotype longer

than conventional supplementation by further increasing high
levels of sox9 and type II collagen, and at the same time limiting
the synthesis of type I collagen.
In fact, the observed decline of chondrogenic markers
after 20 days of FCS supplementation suggests that 3D
scaffols alone are less effective in sustaining a prolonged
chondrogenic differentiation. A possible justification to this
behaviour can be found in the different content of growth
factors and signalling proteins between FCS and PRPr supplementations. PRPr represents an invaluable non-expensive
source of growth factors (McCanless et al. 2012). Among
these, PDGF isoforms have been demonstrated to upregulate chondrocytes proliferation and ECM production
(Matsiko et al. 2013), while TGF-β is thought to be of great
relevance in maintaining nonhypertrophic chondrocyte phenotype by inducing the upregulation of sox9 (McCanless
et al. 2012). In fact, throughout the experiment, in our cell
model (5% PRPr) TGF- β is present at a concentration that is
consistent with the one required in chondrocyte differentiation studies (5 ng/mL) and almost 5-fold higher than in
control cultures (5% FCS).

Figure 4. Immunofluorescence microscopy. Immunolocalization of collagen type II in PGA constructs cultured for 20 days with 5% FCS
(left) and 5% PRPr (right) as different culture supplements. Scale bar: 50 μm.
J. Biosci. 40(1), March 2015
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The transcription factor sox9 plays a critical role in cartilage development by initiating chondrogenesis, and the increased transcription of sox9 has been shown to be
associated with the chondrocytic differentiation process
(Stokes et al. 2001). Moreover, sox9 over-expression may
delay the subsequent maturation process, leading to chondrocyte hypertrophy through the inhibition of the Runx2
transcription factor, the main activator of hypertrophic chondrocyte differentiation (Zhou et al. 2006; Yamashita et al.
2009). In our experiments, we presumed that the major
transient increase sox9 levels induced by PRPr might at the
same time stimulate the chondrogenic activity and prevent
hypertrophy during the ACT culture.
One of the major efforts in cartilage tissue engineering is
focused on finding an approach that aims at the production
of proper functional hyaline cartilage, by favouring the expression of type II collagen while limiting the expression of
type I collagen in the middle and long terms. Regarding this,
the expression pattern of both type I and type II collagen
molecules that we observed in our constructs strongly supports the reliability of our approach.
In phenotypic markers examination, it is also noteworthy
that there is significant increase of type II collagen expression despite the moderate increase in the expression of sox9,
after 20 days of culture in the presence of PRPr. This
phenomenon could be a consequence of sox9 mRNA level
saturation before chondrogenic maturation, as suggested by
Wu et al. (2011), who combined to the anti-inflammatory
and regenerative potential of PRPr and the use of a 3D
scaffold could counteract the degradation of type II collagen
(Demmor-Fossard et al. 1999; Bendinelli et al. 2010).
We further investigated the effect of PRPr on the secretion and deposition of ECM molecules, such as type II
collagen and proteoglycans, by our constructs. During the
differentiation process, these molecules offer an environment
that preserves the chondrocyte phenotype. Mouw and colleagues demonstrated that PGA induces the greatest accumulation of sGAG per cell and the highest rate of sGAG
release into the media among different scaffolds (Mouw
et al. 2005). In our study, the levels of sGAG into the culture
media were markedly increased by PRPr supplementation
after 20 days of treatment. Moreover, histological staining of
proteoglycans with Toluidine blue as well as immunofluorescence staining of cartilage-specific type II collagen revealed a
higher deposition and a more homogeneous distribution of
fundamental ECM molecules within the construct after 20
days of in vitro culture supplemented with 5%PRPr vs PGA
constructs supplemented with 5% FCS. These results confirmed that our constructs were able to induce the formation
of hyaline-like extracellular matrix likely possessing the physiological properties of the original matrix.
In conclusion, the time-sequential analysis of our PGAbased cartilage constructs suggest that PRPr supplementation
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may promote cell maturation and phenotypic maintenance
through the enhancement of the expression of several
chondrogenic markers as well as of the synthesis and deposition of cartilage matrix components.
In addition, due to PRPr inhibitory effect on the inflammatory cascade and poor immunogenicity (Bendinelli et al.
2010; Lippross et al. 2011), its use in patients affected by
several autoimmune conditions has been hypothesized (Shen
et al. 2009, Lippross et al. 2011; Anitua et al. 2014) and
encouraging results have been obtained by PRPs administration to a porcine animal model of reumathoid arthritis
(Lippross et al. 2011). Nevertheless, the combined use of
PRPr and PGA scaffolds in autoimmune cases should been
carefully evaluated in order to avoid any exacerbation of
their condition or potential severe adverse effects affecting
the longevity of the graft.
Although our work presents only preliminary in vitro
data, it is, to our knowledge, the first study showing a
potential synergism between PRPr supplementation and
PGA scaffolds at a molecular level. In addition, the complete
agreement between our findings and the clinical study performed by Siclari et al. (2012) strongly supports the combined use of PRPr and PGA scaffold in clinical practice.
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