ELECTROSPIN2024

8th International Conference on
Electrospinning

N 5

Book of abstracts

AGH University of Krakow

Krakéw, Poland
25 - 28 June 2024

In collaboration with:

Republic
- of Poland

~«' = Ministry of Science and Higher Education
ﬁ}’; Republic of Poland
s G R O U P
European Research Council
L k P4 e, ol
.8 Krakow

== Doskonala tMiSeir M ar

Materials and Engineeing Rapid Communications




Table of contents

PLENArY SPEAKEIS ...ttt ettt e et ettt e en et et s e ta et anenaanaansansansasenntnsenstnennsenraerasennrnsenrens 1
KAIEN DB CLEICK euennitiiie ittt ettt et ettt ettt e et e et ettt e eaa et et aue e s enasannssnennsanseenseensenssensennsenneen 2
1B oo I 41 1 o T T PP PPRPIN 4
L\ (o g Lo [T g I =T o1 o I PP 6

INVITEA SPEAKEIS .. ..o ettt te ettt et e e eaeeasaa e eaneassansanaesannsnssnstnesssansesensennens 8
S T=TeYT={ o T W/AY s PO O O PRSP PP PRSP 9
ANG BEE CNiN. e iiiiiiiiiii ettt et ettt ee et e e eaa et e eaaaaanataeanaanannsnsenssnssnstnrenennesnsnnensennsnnnns 1
F Y=l - o =T P PP TPPPRPRPINY 13
D= e= T lo [T gl 1) a1 g =] S PO PPR PP PPPPPPPN 15
(7= ] QYA = To )Y L] o F RN 17
Fi\ale [ ¢=F: N 0210 0] o JoF:1=To HNu PSP PR PP RPRPPRN 19
211 a1 BT o T~ S OO OO OO P PPR PR PRPURPPPRPPPNY 21
AT FARIMI e e ettt e e et et e e et et s en et et e eaean e erneenaeenneen 23
Chiara GUALANGI .. eeeeiiiie ittt ee ettt e et e et et e et e et et et eeaaeaae st auasannesnaenassnnesnsennsenneensennns 25
(€To] o [o] ol =[] oYY/ - S PP PP P PRSPPI 27
NESIIN HOFZUIM ... et ettt et ettt e et et e e e en e e e e e eeeaaenenaanaansansnneeennennanns 29
Yan Yan SHEry HUBNE ...onirnii ittt et et et et e e ee e e e e et eanean s e easaensnssnsansenesssanenssnnsnnennens 31
JIEWWON JUNG ettt ettt ettt ettt et ettt ea e ea e e e e et eeaenenaenaeneanreeenennenenns 33
S Yo] a1 T 6T o\ = 1 =17 | o R 35
AMANAA KENNELL. ... et ettt et et et s e e e et s e e eneseneesensennans 37
N W =] g 11 S B = 1V oY 1) - RS 39
[ [ To N (4 o o PP PT PP 41
Theodora Krasia-ChriSTOTOrOU .. ... iu. ittt ettt e et et et e et e et eeneetneenneanaeeneanaeennes 43
RAMUNE KUKEAITE .. e ettt ettt s e et st e e e st eesenneenennaenns 45
(o8 1 Y £= o4 | T PPt 47
JOSE M LABaT0N e ciiiiiii ittt ettt et et et ettt ettt et e e ea e ea et et tan et e aa ettt ean et e e aaeenanaaans 49
SENEN LANCEIOS-MENUEZ ...eniiiiiiiieei ettt ettt ettt et et e e e et e et eenatneeaneannatnaaensannsennennsennees 51
MIN WWOOK LEE ... ettt ettt ettt e ettt e et e ea et e et s ea e ta e ean s eneeraetensennenaesansanesnnnenns 53
D 18T =TI (o B PP PP RPTPRRPRN 55
7o) o Jo X o 1] 1 o | PSP PR S PPPRRS 57
[\ [o] g oT=T a ol 2¥= o - Lo1] [N RO PP P PRPRRt 59
AMITRAWEL et ettt ettt ettt et e ea e ta e een s enaeaaeen s eaneaaaernenesanaenn 61
ITeF- ol R e T-1 LBt M o] 0 0] o -] o SN P PP PPPPPPPPRt 63
[ =T 1o b=l (o 1= o H TP PRPPPRPP 65
GregOry C RUTLEAZE. .. cun et ittt ettt ettt ettt e et e et et ettt e aue st aaasansesnaennrenesnsennranneensennns 67
T8V Tod o -1 4 (=] S PP PP PPN 69
VigNESWar  SEVAKUMAIAN ...cuuiiiiiii e ettt et et e et te e e ee et e et eeaeaeeteenneanaaeneaensenneen 71
ANAIEi STANISNEVSKY oniiiiiiiiiii e et te ettt et e eaeensan st st eeaeesensansansansansensnnsnnenns 73
N Il =T Tod o I H 40 o] o7 SR PP PPPPPRPRPNY 75
Gareth WILlIBIMIS ...ttt et et e et e e e et e e et e et seaetneeanseneeeneenneannes 77
(o8] o T=T o 10 (- PP PP PP PRRPPRN 79
JINBWEE XI ceniiiiiiiiie ittt ettt ettt et et et e e eaeau e et et easaanenansansanetnrtneentnsnaaneanernraeernranennanns 81
Q1 2 (e I (o Yo ] o I PP OR PP URPRRS 83
oY= | WA U 111 0 = [ o F PO PP PPPPPPPPRPPRRE 85

EditOrial SESSION .. ....ceniiiiiii ettt e et ettt ettt ettt e et eea ettt e aa et aan e e aeenaaneaens 87

(0] ¢ 10 o] =T-1=1 11 - 1 { [o] o I J 0P PPN 90

POSTEr PreSeNtatioNS .......cc.oiiii e et et e e et e et e e et et e ea e aaaan 151



Swift Battlefield First Aid: Rapid-Dissolving Fibers for Acute Wound Care
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In the context of any domestic, military, pediatric, sports, or industrial injury, providing immediate medical solutions
is critical. This research aims to create fibers comprising a mixture of tranexamic acid (TXA) and polyvinylpyrrolidone
(PVP) through an electrospinning (ES) process, with the aim of achieving rapid blood clotting (Morrison, 2012). TXA is
critically important in wound treatment, especially for severe trauma, due to its ability to significantly reduce bleeding
and improve survival rates. TXA has become a key component in massive transfusion protocols for treating severe
hemorrhage in military combat trauma (Johnston, 2018). Interest in using TXA for trauma care grew significantly after
the CRASH-2 trial, a randomized placebo-controlled study, demonstrated that TXA reduced overall mortality in trauma
patients. The importance of TXA in military trauma was further highlighted by the MATTERs study, which confirmed the
CRASH-2 findings. This study showed that TXA administration was independently linked to improved survival rates,
particularly in patients requiring a massive transfusion, defined as receiving 10 or more units of packed red blood cells
within 24 hours.

The optimal process conditions for the preparation of TXA fibers were first determined. The solution concentration
was 4.3% (w/v) of TXA (10% (w/v) of PVP). Electrospinning was performed at 1.0 ml/h flow rate, a distance of 15 cm
from syringe tip to collector distance, and a 7.08 kV applied voltage. The collected fiber mats were peeled off the Al
plate collector using tweezer and stored in a desiccator until further usage. The fibers were characterized by scanning
electron microscopy (SEM), X-ray diffraction(XRD), Fourier transform infrared (spectroscopy, diffraction scanning
calorimetry, and thermogravimetric analysis. Functional performance assessments comprised a disintegration test, drug
release study and blood coagulation assay.

SEM results demonstrated that the fibers were uniformly cylindrical and without beads. The average diameter of
the fresh fibers was 1.37 £ 0.06 um, which remained unchanged at 1.38 + 0.20 um after aging. Morphology is also not
markedly affected by aging for 3 weeks.

XRD and DSC results suggested that TXA was present in the fibers in an amorphous state thanks to the rapid drying
in ES. The disintegration test data show that both aged and fresh TXA-loaded fibers disintegrate rapidly upon contact
with the saline, indicating their potential for quick drug release in a biological setting. An in vitro coagulation assay
confirmed the pronounced clotting effect of the fibers, which thus could have potential for treating traumatic injuries
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