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[TomorxkeHHsa TepMmiHy 30epiraHHS TPOMOOIUTIB Ta
MIBUILEHHS 1X eeKTUBHOCTI micis TpaHcdysii BaximBi
JUTS JIIKyBaHHS TOPYIIEHb 3TOPTYIOY0i CHCTEMH, TPaBM i
nopaHeHb, ockinbku 90% 001MOBHUX BTpaT, BUKIUKAHUX
remMoparisiMu, Moxkaa Oys1o 6 yaukHyTH [J.A. Cancelas, 2019].
Ha croroani pekoMeHI0OBaHUN CTPOK 30epiraHHs TPoMOo-
IIUTIB 1 KOHIIEHTPATIB TPOMOOIUTIB HE TIOBHHEH TEPEBHIITY-
BaTH 5 7110 py KiMHATHIH Temreparypi, micis OLIbII TPUBAJIO-
ro 30epiranss mpu 20°C 30UTBIIYETHCS PU3HUK TTATOTEHHOTO
3apakeHHs. 30epiraHHs TPOMOOILHUTIB MPU TEeMIEpPaTypi
4 °C ocTaHHIMHU ACCATUIITTIMH HE MPAKTUKYETHCS, OCKUTBKH
NPU3BOIUTH 10 3MiHK (pOpMH TPOMOOLMTIB, X aKTHUBALT
Ta CKOPOYEHOTO TEPMiHY HHUPKYIALIl B KPOBi PEIMITIEHTA.
HoBi miaxomy 10 MOJOBKEHHST TEPMiHY MPUIATHOCTI TPOM-
OOKOHIIEHTPATIB BKJIIOUAIOTh KOMOIHAIIIIO CTaHAAPTHOTO
30epiraHHs NMpU KIMHATHIN Temrieparypi 3 HacTYHmHOMO (a-
3010 30epiraHHs NpH 3HIKEHUX TeMIlepaTrypax, Kpio30epi-
TaHHsI, BUKOPUCTAHHS HOBITHIX CEpEIOBUII IS KIITHH 1
yneTpacdioneroBe onpoMiHeHHs TpemnapatiB kposi [K.E. Ca-
pocelli, 2014; L. Waters, 2018].

OnHi€I0 3 TPUYMH 3HIDKEHHS AKOCTI TPOMOOIHUTIB MpU
30epiraHHi € 3MEHIICHHs KUTBKOCTI (DYHKI[IOHYIOUMX KJIi-
TUH BHACIIJIOK HE3BOPOTHOI aKTUBALIIT Ta MiKpoarperartii.

MeTta poboTH — 3’ACyBaHHS 3a JOTIOMOTOI0 KOMII fO-
TEPHOTO MaTEeMaTHYHOTO MOJENIOBAHHSA OCOOIMBOCTEH
YTBOPEHHSI Ta PO3IMajy arperariB TpoMOOUUTIB mpu i-
3iojoriuHuX Temmeparypax. AJIP-iHayKoBaHy arperariro
TPOMOOIIUTIB 37J0POBHUX JOHOPIB BHBYAIN METOIOM CBITJIO-
po3scitoBaHHS B iHTepBaii Temmnepatyp 4-41°C. Marema-
THUYHE MOJICITIOBAHHS BUKOPUCTAHO U CTBOPEHHS MOEMI,
sgKa BPaxoBY€ IMMOYATKOBI cTajii arperamii TpoMOOIHUTIB
1 le3arperariro KIiTHH.

OTpuMaHi pe3yasTaTH CBiqUaTh, IO ONTHMAalIbHA arpe-
ramiss TpoMOOIUTIB in vitro crocTepiraeTbest mpu 18—
22°C, 3a X TeMIepaTyp yTBOPIOIOThCS arperatd i3 100—
120 xiiThH, e(eKTHBHA CHEPIis aKTUBALII MPOIECY MPUET-
HaHHS TPOMOOIHTA 10 CHEPUIHOTO arperary CTaHOBHTH
(340 + 60) x/Ix/mMonb. Mu npoananizyBanu nani AJlD-
3aJIeKHOI arperaiiii TpoMOOIIMTIB 1 BCTAHOBWIIM ONTUMAITBHI
YMOBH TIOTOKY 3CYBY JJIsl Jie3arperailii TpOMOOIUTIB TIpH
TeMIiepaTypax HIK4e KIMHATHOI.

3amporoHoBaHa MaTeMaTHYHa MOJEeNh BioOpaxae ak-
TUBAIliI0 TPOMOOITUTIB, 3MiHY (OPMHU 1 arperaiito TpoMm-
OOIMTIB Y TOTOLI NP T0AAaBaHHI iHAYKTOpPiB. Mozens BU-
KOPHUCTOBYETHCS TSI aHANI3Y JAaHUX CBITIIOPO3CIIOBAHHA i
JIO3BOJISIE THTEPIIPETYBATH PE3YJIbTaTH CTaHAAPTHOTO Jabo-
PaTOPHOTO arperOMETPHYHOTO EKCIIEPUMEHTY Ha PiBHI OKpe-
MuX KIiTHH. [TapamerpaMu Mozeni, sIKi ONTHMI3YIOTBCS 3a
eKCIIePUMEHTAILHUMHU JTaHUMH, € CepeHs KiTbKIiCTh KJIi-
THH B arperari, KOHCTaHTH IIBUAKOCTEH YTBOPEHHS Ta
posmazy arperatiB KmiTuH. Harmi pesynsrati MOXYyTh OyTH
KOPUCHUMHM IS TIOJIIIIEHHST METOMKH XOJIO0BOTO 30epi-
TaHHS 1 301IBIICHHS TePMiHY MPUIATHOCTI TPOMOOIUTIB.
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Extension of the shelf-life of platelets and increase
their efficacy after transfusion is of great importance for
the treatment of bleeding disorders, posttraumatic condi-
tions and battlefield wounds. About 90% of potentially
preventable wartime deaths were caused by hemorrhage
[J.A. Cancelas, 2019]. Nowadays, recommended shelf-life
for platelets and platelet concentrates stored at room tem-
perature does not exceed 5 days, longer 20°C temperature
storage is not recommended due to risks of pathogen
contamination. It should be noted that the storage of
platelets at a temperature of 4°C has not been prac-
ticed in recent decades since it leads to a slateled shape
change, their activation and a decrease in the period
of their circulation in the blood of the recipient. Novel
ideas to extend the validity of platelet concentrates for
transfusion include a combination of initial room-tem-
perature storage with cold and cryopreservation, usage
of advanced platelet additive solutions and ultraviolet
irradiation [K.E. Capocelli, 2014; L. Waters, 2018].

Among other reason of impairment of platelet function
upon storage is the loss in number of potent cells due to the
irreversible activation and microaggregation of platelets.

The aim of the work was to clarify, through computer
mathematical modeling, the key features of platelet aggre-
gation and disaggregation at temperatures above zero.
ADP-induced human platelet aggregation was studied
with the help of light-scattering technique in the range
of 4-41°C. First-principles mathematical modeling was
used to develop a mathematical model simulating initial
stages of platelet aggregation and allowing for disaggrega-
tion of spheroidal cell conglomerates.

Data obtained suggest that optimal platelet aggregation
occur in vitro at 18-22°C, with the number of cells in
platelet aggregate ranging from 100 to 120 and effective
activation energy for binding of a single cell to the sphe-
rical aggregate of (340 + 60) kJ/mol. We have analyzed
data of ADP-induced platelet aggregation and establi-
shed the optimal shear flow conditions for platelet disag-
gregation at sub-ambient temperatures.

The suggested mathematical model includes platelet
activation, shape change and eventual aggregation upon
addition of agonists and under shear stress. The model
utilizes turbidimetry data and allows assessment of a stan-
dard clinical laboratory aggregometry data in terms of
single cells. The parameters of the model, which are opti-
mized according to experimental data, are the average num-
ber of cells in the aggregate, rate constants for the aggre-
gation and disintegration of cell aggregates. Measure-
ments performed at different temperatures allows for
the estimation of thermodynamic parameters of the pro-
cess. Our findings could be of purpose for further impro-
vement of cold storage, extending shelf-life of platelets
and improving safety.
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