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YBoa: MaTeMaTUUYKM MOAENUN UMAjY K/bYYHY YNOTY Y MPOCTOPHO]j $da pmMaKOKMHETUYKOj aHanu3un. OHWM NpeacTaB/bajy
pasnunuute 061nKe 06MUHUX audepeHUMnjaHNX jeAHAUYMHA NPBOT U APYror pefa, Kao 1 cucTeme A undepeHumjanHmx
jeaAHaunHa. OBe jeAHAUMHE ONUCYjy MPOMEHY KOHLEHTPALMje NeKa ca BpeMEHOM U HUXOBUM peLlaBatbem fobuja ce
bYHKLMOHAIHA 33 BUCHOCT KOHLEHTPALMje IeKa U BPEMEHA KOj€e je MPOTEK/IO 04 TPEHYTKA AaBatba /IeKa.

Uum paga: Limmb oBor paja je ga NoKaXKe Kako ce MaTeMaTUKa NpUMEHbyje Y ONUCUBA by CYAOUHE NIeKa y OpraHUsmy
Kopuwherem jegHocTaBHUX AgndepeHLnjanHNX jeAHAYMHA.

Martepujan umetoge: AndbepeHumnjanHe jegHaunHe npsor pega (gudepeHumjanHe jeaHaumHe ca pa3aBojeHUM
NpomeH/bMBaMa U IMHeapHa andepeHumjanHa jegHaumMHa Npeor peja), avdepeHumnjanHe jegHaumHe gpyror peaa
(nnHeapHa andepeHumMjanHa jeagHauvMHa Apyror peaa v IMHeapHa XomoreHa avdbepeHumjanHa jegHauvMHa gpyror peja ca
KOHCTaHTHUM KoepUUMjeHTUMA ), NPOCTOPHA dapMaKOKMHETUYKA aHaAn3a.

Pe3syntatn: Ha npumeprma dpapmaKOKMHETUUKOT MOAENA 04, je AHOT NPOCTOpa (M TO Ha NPMMEpPUMA UHTPaBeHCKe 6onyc
WHjeKLMnje U MHTpaBeEHCKe UHPY3Mje) n dpapMaKOKMHETUYKOT MoZena of fiBa NpocTopa (M To Ha NpMMepy MHTPaBeHCKe
60/1yC MHjeKuMje) NoKa3anm CMO KaKo Ce PasnnunTi TMNoBu andepeHumjanHnX jegHaumHa MOTy KOPUCTUTM 3@ HUXOBO
pelwagare. Takohe cmo NpuKasaan n Kako ce Te yHKLMje Koje cmo f06uan peluaBsabeM HaBeAeHUX MOAeNa MOTY
NPUMEHUTU Y peLLaBa by KOHKPETHUX Npobiiema y dapmaKOKUMHETULM .

3akbyuak: Mokasanu cmo aa ce BehnHa dopmyna Koje cBaKoAHEBHO KOPUCTUMO Y fobumjatby nogaTaka Koju mory
NPOMEHUTU }KUBOT NaLMjeHTY 3aCHMBA Ha He Ta KO CN0XKEHOM MaTeMaTUYKOM payyHy U aa cy gudepeHumjanHe jeaHaumHe
0A4J/INYaH anaTaa ce Ha 6p3 1 jeAHOCTaBaH HauYMH A0OUjy pellera Npobaema 3a umje 6U pelaBatbe y CynpoTHOM 6uio
noTpe6bHO N3BOAUTU Ayre U CNOXKEHE eKCNepUMeHTe .

KmbyuHe peun: obuyHe audepeHumjanHe jegHaUMHE ; MaTEMATUYKM MOZEeNU; MPOCTOpHa ¢apMaKOKMHETUYKA aHanu13a
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Introduction: Mathematical models play a key role in compartmental pharmacokinetic analysis. They represent different
forms of ordinary first-and second-order differential equations, as wellas systems of differential equations. These
equations describe changesin drug concentration andsolvingthem estimates the functionalrelation of drug concentration
with time.

The Aim: The aim ofthis paperis to show how mathematics can be applied in describing the fate ofa drugin the body
using simple differential equations.

Material and Methods: First-order differential equations (differential equations with separated variables and first-order
linear differential equation), second-order differential equations (second-order linear differential equationand second-
order linear homogeneous differential equation with constant coefficients), compartmental pharmacokinetic analysis.
Results: On the examples of one-compartment pharmacokinetic model (on the examples of intravenous bolusinjection
and intravenous infusion) and two-compartment pharmacokinetic model (on the example ofintravenous bolusinjection)
we have shown how different types of ordinary differential equations can be used to formulate and solve those models.
We have also shown how functions obtained by solving these models can be applied in solving specificproblemsin
pharmacokinetics.

Conclusion: We have shown that most of the formulas we use every dayin our calculationsregarding drugs are based on a
not so complex mathematicalcalculationand that differential equations area great toolto quickly and easily find solutions
to problems that would otherwise need to be performed vialongand complexexperiments.

Keywords: ordinary differential equations; mathematical models; compartmental pharmacokinetic analysis


mailto:aleksaj1997@gmail.com
mailto:aleksaj1997@gmail.com

