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ABSTRACT&BACKGROUND Platelet-rich plasma (PRP) is intensively used as a source of growth factors in regenerative medicine. PRP can be easily isolated from whole

blood, the concentration of growth factors being greater than what is typically found in blood (~10 times). PRP is an economical method which does not require complex

equipment or training. It was proved that growth factors derived from PRP can contribute to tissue regeneration, by assisting cell migration, proliferation, differentiation and extra-

cellular matrix synthesis. Therefore, PRP is used for treating bone disease, muscle damage, tissue recovery after surgery, etc. [1, 2]. On the other hand, mineral clays were widely

studied for biomedical application thanks to their large surface area which provides proper conditions for the adsorption/desorption of bioactive molecules [3].

AIMS Present study deals with the synthesis of platelet-rich plasma enriched montmorillonite advanced material to be used for bone tissue engineering. We expect that the novel

synthesised complex system may affect tissue healing via growth factors released after platelet degranulation.

METHODS&RESULTS PRP was entrapped onto clay nanolayers by electrostatic interactions. In order to study PRP influence on the morphology and structure of nanoclay, the

obtained PRP-nanoclay complex system was characterized by FTIR, XRD, TGA si SEM-EDX.
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CONCLUSIONS

Preliminary results indicate the successful entrapping of PRP onto nanoclay layers.

The present findings could be very useful for the development of novel synergic PRP carriers

foreseen for tissue engineering applications.

The FTIR spectrum of the clay-growth factor complex highlighted

the presence of control-specific groups. For ClNa, the peaks from ~

1000 cm-1 attributed to the stretching vibration of Si-O-Si are

observed, to ~ 500 cm-1 correspond to the bending vibration of Si-

O-Al and to 440 cm-1 to the bending vibration a Si-O-Si.

The absorption band observed at 3634 cm-1 was assigned to the OH

group in the clay structure. The GF spectrum shows the specific

peaks for amide I and II at 1637 and 1529 cm- 1, respectively, and in

the region 3300–3500 cm-1 the absorption of NH groups from the

protein and OH groups is observed. The 2400 cm-1 peak in the GF

spectrum is attributed to CO2, because the extremely porous

structure of the GF does not allow tight compaction on the ATR

crystal. In the unmodified silicate sample this peak doesn't not exist.

XRD spectrum of ClNa clay showed the characteristic

diffraction peak at 2θ = 7.3° peak corresponding to the

spacing between layers of the crystalline structure

d001. Changing the interbasal distance could indicate

the insertion of GF between silicate lamellae by

replacing sodium ions. The XRD profile of the

modified ClNa-GF sample indicated a slight decrease

in intensity and peak widening as well as a decrease in

the 2theta value. This proves that the clay was

interspersed with GF.

From the TGA analyses, three decomposition stages of the

analyzed samples were highlighted: simple silicate-which

constitutes the control sample and GF-modified silicate, namely:

tcam-200oC- decomposition interval attributed to the loss of

volatile compounds (water), 200-500oC mass loss caused by the

decomposition of organic compounds and 550-700oC - loss of

bound water from the sample. Therefore, for the GF sample, there

is a significant loss in the second interval due to the

decomposition of GF, causing the decrease of the sample residue

to 80% compared to the 89% control sample.

SEM-EDX analyses revealed compact structures and porous morphologies of the samples. The

GF sample has a slightly powdery consistency, as evidenced by the SEM images. From the

EDX data, the decrease of the sodium peak for the GF sample was noticed, which indicates

the replacement of the Na cations between the silicate lamellae with the protein complex.
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