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Nowadays bioresorbable polymers are widely 
used in regenerative medicine and tissue engineer-
ing due to its biocompatibility and biodegradabili-
ty. Some structures made from these materials can 
be used for bones and soft tissues recovering [1]. 
One of the main aspects of biodegradable poly-
mers application is a correlation between the rate 
of degradation and the speed of tissue regeneration. 
Poly-L-lactic acid (PLLA) has a low rate of degra-
dation because of large molar mass and hydropho-
bic properties. Hydrolytic degradation of PLLA is 
a heterogeneous process, which undergoes by the 
invasion of water into the material. The autocata-
lytic nature often results in faster degradation of the 
inside of a PLA component. For this reason, PLLA 
characteristically degrades from the inside-out, giv-
ing hollow and porous structures before complete 
bioabsorption leading to the burst release. As a re-
sult, scaffolds might lose its mechanical and rheo-
logical properties resulting in its abruption in vivo. 

In order to avoid this phenomenon and control 
the rate of degradation number of surface modifica-
tion methods have been proposed. One of the most 
promising methods of polymer modification is the 
pulsed electron beam (e-beam) treatment because of 
its larger absorbed dose than continuous e-beam due 
to pulsed duration. 

Materials and methods. The scaffolds were 
prepared using PLLA PL38 (Purac) solution in tri-

chloromethane (Ekros) with 4 % wt. The nonwoven 
materials were produced by electrospinning method 
using NANON-01A (MECC) device. The spinning 
cylinder 210×100 mm was used as a collector under 
following conditions: feeding speed was 6 ml/h, the 
potential on the needle was 20 kV, distance between 
the collector and needle was 190 mm [2].

E-beam treatment of nonwoven scaffolds was 
conducted using pulsed e-beam accelerator TEA-
500 under following conditions: the diameter of 
e-beam was 5 cm, kinetic energy of electron beam 
– 350 keV, electron beam current – 6 kA, electron 
beam current pulse duration at half height – 60 ns. 
The thickness of titanium foil was 50 µm.

The process of scaffolds degradation was car-
ried out in phosphate buffer saline (PBS) according 
to GOST R ISO 13781-2011, degradation of scaf-
folds proceeded under 70 °C, time of degradation – 
1 and 7 days.

Investigation of molar mass was conducted by 
gel-permeation chromatography (GPC) using liquid 
chromatograph Agilent 1200. 

Results and discussions. Results of measure-
ments of molecular weight are presented in Table 1.

The results of GPC show that the reduction of 
molecular weight is depending on absorbed dose. 
It means that more scissoring chains are formed 
under degradation process. Significant decrease of 
molar mass stands at 25 kGy by reason of cleavage 

Table 1. Dependence of molecular mass from absorbed dose

№ D, kGy
Molecular weight, g/mol

0 days 1 day 7 days
1 0 (67.40±6.47) • 104 (22.40±2.24) • 104 (35.50±3.55) • 104

2 25 (7.47±0.75) • 104 (4.71±0.47) • 104 (2.41±0.24)104

3 50 (2.93±0.29) • 104 (1.68±0.17) • 104 –
4 100 (2.23±0.22) • 104 (0.20±0.02) • 104 –
5 150 (1.39±0.14) • 104 (0.07±0.01) • 104 (0.05±0.01) • 104
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of carboxyl chemical linkages in backbone main 
chains. The destruction of carbon-hydrogen chem-
ical bond in low-molecular PLLA fibers results in 
loss of molecular weight after treatment with doses 
higher than 25 kGy. After the process of degrada-
tion in PBS, scaffolds show the same tendency to 
lose molar mass. As a result, scaffolds degradation 
after irradiation of pulsed e-beam occurs faster than 
without modification. 

In conclusion, pulsed e-beam treatment of 
PLLA scaffolds has a significant influence on its 
physical and chemical properties. E-beam irradi-
ation leads to the decreasing of molecular weight 
and could be considered as a potential technology 
to control degradation rate of nonwoven scaffolds. 
Furthermore, pseudo-surface erosion after irradia-
tion will help to avoid acid autocatalysis phenom-
enon.
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Linear co-oligomers combining high lumines-
cence efficiency and semiconducting properties are 
of great interest for organic optoelectronics1. Sin-
gle crystals of alternating furan/(BPFB)2 or thio-
phene/phenylene (BPTB)3 co-oligomers (Figure 
1a) demonstrated a promising combination of high 
charge mobility and high luminescence efficiency, 
BPFB outperforming its thiophene analogue. How-
ever the nature of these differences was poorly un-
derstood.

In this study we explored intramolecular factors 
affecting the optoelectronic properties of furan/ and 
thiophene/phenylene co-oligomers3. We demon-
strated that BPFB exhibits almost twice higher (Fig-
ure 1b) torsional rigidity than BPTB solely due to 
more efficient conjugation. The increase of rigidity 
of BPFB with respect to BPTB was shown to facili-
tate hole, electron and exciton transfers. The higher 
rigidity of BPFB was also suggested to hinder one 
of the possible luminescence quenching pathways. 

Fig. 1.		(a)	structures	of	studied	compounds;	(b)	relaxed	scans	of	the	ground	
state PES of BPFB (red circles) and BPTB (blue squares)


