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PO3POBHUK : HECCOHOBA Mapusa, gouest kadbeapu, K.T.H., JOLEHT

(Bkazatu [TPI3BULLE, im’st aBTOpIB, IXHi TOCa 1, HAYKOBI CTYIEHI Ta BUCHI 3BaHHS)

MeTtoauuni Matepiaiu A OIPaKTHUYHUX 3aHATh 3 OCBITHBbOI KOMIOHEHTH «MeauuHa Ta
OiosoriuHa ¢i3WKa» IS CTYIEHTIB 3 aHIJIIHCHKOK MOBOIO HAaBYaHHSI MICTATh METOIUYHI
pekoMeHpamii 3 TeM, MepeadayeHuX HaBYAJbHOIO MPOTPaMoOI0 OCBITHBOI KOMIIOHEHTH,
3aTBep/DKEHOT Ha 3acimanHi kKadenpu (yHIaMEHTAIBHHX 3arajlbHOHAYKOBUX JTUCIHILIIH
(ITportokon Bix «30» ceprast 2022 poky Ne 1), mo crocyroTses po3ainy 2 «Mathematical Models
of Medical and Biological Physics» i BUKIagaroTbcs y APyroMmy ceMecTpi BUBYCHHS TUCIHILIIHH.
BoHM OXOmIIOIOTH JIBI TEeMH BIJMOBIZHO J0 TEMAaTHUYHOTO IUIAHY NPAKTHYHUX 3aHATH 1
camMocTiiHOT poOoTH 3a 3a3HaueHUM po3ainoMm, a came Tema4 «One-compartment
pharmacokinetics model» i Tema 5 «Multi-compartment models of kinetics of drugs».

Koxna MeTonuyHa po3poOka MiCTUTh TaKi CKJIaJI0B1: aKTyalbHICTh TEMU, METa 1 IPOTpamMHi
pe3yNbTaT HaBYaHHSA, IO JOCATAIOTHCS IPU OMaHyBaHHI TEMH, TJ0capiil, mepenik MUTaHb i
PO3TIsILy, PEKOMEH/IOBaHI pecypcu sl MiArOTOBKH, OONaTHAHHA, XiJ] pOOOTH, 3aBIaHHS IS
NPaKTUYHOI YaCTWHU (IJI1 BUKOHAHHS HA 3aHSTTI), MOCWJIAHHS HA 3aBJAHHS JJIS CaMOCTiHHOI
103aayAUTOPHOT pOOOTH.

MetoanuHi po3po0KH CKIIAJICHO B MEPITY Yepry I BUKJIAadiB, 0 TPOBOISATH 3aHATTS 32
3a3HAYEHMMU TeMaMHu. 3pY4HICTh iX BHKOPUCTAHHS Yy HaBYaJbHOMY IIpoleci 0O0yMOBIIEHA
HasBHICTIO HEOOXIHMX TIOCWJIaHb Ha JITepaTypHI Ta IHTEpHET-JDKepesa, UiTKICTIO
CTPYKTYpPYBaHHSI KOXKHOTO MPAKTUYHOTO 3aHATTS, HASBHICTIO MPHUKJIA/IIB 3aBAaHb JUIsI TPEHIHTY
3aCTOCYBaHHS TEOPETUYHMX 3HAHb HA MPAKTHIII.

MetoanuHi po3poOKH TPU3HAYEHO UISI BUKOPUCTAHHS i 9ac MPAKTUYHUX 3aHATH JUIS
cTyJeHTIB 1 Kypcy cnerianbHocTi 222 MenunuHa Apyroro (MaricTepcbKoro) piBHs BUIIO1 OCBITH,
SIK1 HABYAIOTHCS aHTJIIHCHKOI0 MOBOIO 32 OYHOIO (hOPMOI0, SIK B 0(pJIaiiH, TaK 1 B OHJIAlH popMaTax.



METOAUYHA KAPTKA TPAKTUYHUX 3AHATD NeNe 1(16)—2(17).

Tema: Mathematical models of medical and biological physics : One-compartment
pharmacokinetics model

AKTYaJbHICTh TEeMH:

Studying the one-compartment pharmacokinetics model is important in medicine for several
reasons:

o Understanding drug action: One-compartment pharmacokinetics model helps medical
students understand how drugs are absorbed, distributed, metabolized, and eliminated from the
body. This knowledge is essential for understanding the pharmacodynamics of drugs, which is
how drugs produce their therapeutic effects and adverse reactions.

o Dosing and administration: Medical students need to learn how to determine the
appropriate dose and frequency of drug administration to achieve the desired therapeutic effect
while minimizing the risk of adverse effects. One-compartment pharmacokinetics model is a
fundamental tool for calculating drug concentrations in the body over time and determining the
optimal dosing regimen.

o Interpreting drug concentrations: Medical students need to learn how to interpret drug
concentrations in the body to assess drug efficacy and toxicity. One-compartment
pharmacokinetics model is useful for interpreting drug concentrations in blood, urine, and other
biological fluids.

o Clinical decision-making: Medical students need to learn how to make clinical decisions
based on pharmacokinetic principles. For example, they need to learn how to adjust drug doses in
patients with impaired renal or hepatic function, as well as how to account for drug interactions
that affect drug metabolism and elimination.

In summary, studying one-compartment pharmacokinetics model is essential for medical students
to understand the basic principles of drug action, dosing and administration, interpreting drug
concentrations, and clinical decision-making.

Hini 3anarra: (chopmonani 3aranbHi (3K) Ta cmnenianpHi (axosi) (PK) komreTeHTHOCTI
(6i0nosiono 0o HasuanvHoi npocpamu)
General:

e (GC 2 - the ability to apply knowledge in practical situations;

e (GC 3 - knowledge and understanding of the subject area and understanding of professional
activity;

e GC1 - the ability to abstract thinking, analysis and synthesis, the ability to learn and be
modernly trained;

e GC 4 - the ability to make an informed decision; work in a team; interpersonal skills;

e GC 5 - certainty and persistence in terms of tasks and responsibilities;

Professional:
o the ability to determine the required list of instrumental research.

IpakTuuni pesyabratu HaByauus (IIPH): (sionosiono oo nasuanvnoi npocpamu)

* to master the physical, biophysical and mathematical knowledge and skills that are necessary
for the direct formation of a professional doctor, as well as for the study of other theoretical and
clinical disciplines in higher medical educational institutions;

» to acquire knowledge that is sufficient to understand the basic physical characteristics of
medical and biological systems and physical processes that occur in living organisms;

= to solve practical problems in the field of healthcare with the use of modern physical theories
and methods of research of living organisms and biological objects;

e to have general and special fundamental and professionally-oriented knowledge, skills,



abilities, competencies necessary to perform typical professional tasks related to activities in
the medical field in the relevant position of PLO 9;

e apply the acquired knowledge, skills and understanding to solve typical problems of the doctor,
the scope of which is provided by lists of syndromes and symptoms, diseases, emergencies,
laboratory and instrumental research, medical manipulations;

= to replenish knowledge and understanding of the basic physical characteristics of medical and
biological systems, physical bases of the processes occurring in living organisms;

» integrate basic knowledge of physics, chemistry, biology, mathematics, information technology
to create a foundation of professional competencies;

= apply quantitative methods in the study of medical and biological processes;

= to interpret the general physical and biophysical laws that underlie the functioning of the human
body.

OO0n1agHAHHS TAa OCHAIIEHHS: HE BUMAarae BUKOPUCTAHHS CIEIiali30BaHOrO OOJaJHAHHA YU
OCHAIlIEHHS; Iepefdadae BHUKOPUCTaHHS CTYyJAEHTAMHM KaJIbKYJIATOPY UM  BIJIOBITHOIO
IPOTPaMHOTO 3a0e3MeveHHs 17151 BAKOHAHHS PO3paxXyHKOBOT YaCTUHU 3aBAaHb.

I'nocapiii Temu: one-compartment pharmacokinetics model, drug amount (concentration) in
plasma serum, pharmacokinetic curves, elimination rate constant, half-life of the drug

3micT Temu:
[TuTanHs, sK1 pO3IJISAAIOTHCS HA 3aHATTI:

1. BuxopucraHHs piBHSHHS OJHOKaMEpHOI (apMaKOKIHETUYHOT MOJENi Ui MOIIYKY Yacy
HalliBBUBE/ICHHS MIpenapary.

2. BuxopucraHHS pIBHAHHS OJHOKaMEpHOI (apMaKOKIHETHYHOI MOJAET s TOUIYKY
3aJIMIIKOBOIO BMICTY Mpenapary B IJIa3Mi KpOBI 4epe3 MEeBHUHN Yac Micisi HOro BBEJICHHS.

3. BukopucranHs omHOKamMepHOi (apMaKOKIHETUYHOI MOJeNi Ui MOIIyKy dacy,
HEOOX1THOTO AJIs1 OTPUMAaHHS MEBHOI JO3H MpernapaTy B Ia3Mi KPOBi.

4. BuxopucTraHHs pIBHSHHS OJHOKaMEpHOI MOJENi Ui JOCHIPKEHHS (papMakOKiHETUKU
JeSIKUX peabHUX JIIKapChbKHUX 3aC00iB.

CnHcoK peKoMeHI0BaHMX JKepe iHGopmanii:

1. Cnaiau nexiii, KOHCIEKT JEKIi 3 TEMH.

2. Shargel L. Chapter 3. One-compartment open model: intravenous bolus administration
[Electronic resource] / L. Shargel, S. Wu-Pong, A.C. Yu // Applied Biopharmaceutics &
Pharmacokinetics. — 6Med. — McGraw Hill, 2012. — Mode of access:
https://accesspharmacy.mhmedical.com/content.aspx?bookid=513&sectionid=41488021. —
Title from screen.

3. Knigavko V.G. Medical and biological physics: textbook for students studying the subject in
English / V.G. Knigavko, O.V. Zaytseva, M.A. Bondarenko. — Kharkiv : KhNMU, 2016. —
556 p.

4. Knigavko V.G. Glossary of terms on Medical and Biological Physics / V.G. Knigavko,
0.V. Zaytseva, M.A. Bondarenko. — Kharkiv : KhNMU, 2017. - 110 p.

5. Nelson P. Biological Physics / Philip Nelson. — [S. .] : Freeman & Company, W.H., 2013. —
600 p.

6. Physical Biology of the Cell / R. Phillips [et al.]. — New York : Garland Science, 2013. —
1057 p.

7. Schellart Nico A.M. Compendium of medical physics, medical technology and biophysics
for students, physicians and researchers / Nico A.M. Schellart. — Amsterdam : Dept. of
Biomedical Engineering and Physics of Academic Medical Center University of Amsterdam,
2009. — 434 p.



Xinx zaHgarroa:

1. Konmponbw 6xionoz2o piensa 3Hans 3 memu.

3anuTaHHs (IOBTOPEHHS MaTepialy, BUKIACHOTO Ha JIEKIIIi 3 TeMH):
1. o Take ogHOKamMepHa (papMaKOKIHETHYHA MOJICIIH?
2. ®opmyna (piBHSHHS), IO ONMUCY€E 3MiHY BMICTY IpenapaTy B KpOBI B OJHOKaMEpHiii
MOJETI.
CeHC OCHOBHHUX MapaMeTPiB PIBHSIHHS.
Yac HaniBBUBEICHHS IIpenapary.
3B’S30K MiK 4aCOM HAITiBBUBEIECHHS 1 KOHCTAHTOKO eJliMiHalii.
OOMexeHHS Ha 3aCTOCYBaHHSI OJTHOKaMepHO1 (hapMaKOKIHETUIHOI MOJICITI.

SN kW

2. IlIpakmuyuna vacmuna

HpaKTI/ILIHi 3aBJaHHA 1A HOCJ'IiI[OBHOFO BUKOHAHHA:

Task 1.
40 minutes after intravenous administrating of 125 mg of the drug, 100 mg of it remains in plasma
serum. Find the half-life of the drug.

Task 2.
Half-life of the drug is 4.5 hours.  Find the amount of drug in plasma serum 5 hours after
intravenous administration of 42 mg.

Task 3.
Half-life of the drug is 7 hours and 15 minutes. How long does it take to get 15 mg of drug in
plasma serum after intravenous administration of 80 mg?

Task 4.
Half-life of the drug is 10 hours. How long does it take for an intravenously
administrated drug to decrease by 33% of the initial dose?

Task 5.

A patient was intravenously administrated 50 mgof Cyclizine.

A. What amount of the drug can be detected in plasma serum 3.5 hours after injection?

B. How long does it take to have 35 mg of Cyclizine in plasma serum?

C. How long does it take for concentration of Cyclizine in plasma serum to decrease to 90%
of the initial dose?

3. 3aknrouna wacmuna
3.1. KoHTpOab BUKOHAHMX 3aBAaHb
3.2. IligBeaeHHs MiACYMKIB (y3araJbHIOEMO MIIXOIN 10 PO3B’3aHHS TUTIOBUX 3a71a4 3 TEMH )
3.3. JlomamiHe 3aBJaHHs JJIsi CaMOCTiIHHOT poOOTH (HAroJouryeMo Ha MpaBUiIax BUKOHAHHS 1
TEepMiHax 371a4l JOMaIIHIX pooiT).
Ipumimka: 3a IIEI0 TEMOIO Tepen0avaeTbcs caMoCTiiiHa poOoTa 3 BUKOHAHHS
MPaKTUYHUX 3aBJaHb (pO3B’SI3Ky 3amad) 3a TeMoro. llepenmik 3aBmaHb A0 CaMOCTIHHOT
(ToMarHboi) pOOOTH HABEACHO y METOAUYHUX MaTepiajliax J0 CaMOCTiiHOI poOoTu 3a
PO3I1TIOM.



METOANYHA KAPTKA TIPAKTUYHOTI'O 3AHATTSA Ne 3(18).

Tema: Mathematical models of medical and biological physics : Multi-compartment models
of kinetics of drugs

AKTYaJIbHICTh TEMM:

Studying multi-compartment pharmacokinetics models is important for medical students for
several reasons:

e Understanding drug distribution: Multi-compartment pharmacokinetics models can help
medical students understand how drugs are distributed throughout the body and how different
tissues, organs and systems may have varying rates of uptake and elimination of a drug.

e  Understanding drug metabolism: The models can provide insight into how the liver and other
organs metabolize drugs and how the metabolites of a drug are eliminated from the body.

e Predicting drug interactions: Multi-compartment models can be used to predict drug-drug
interactions and to understand how different drugs can affect each other's distribution and
elimination from the body.

e Optimizing drug dosing: Multi-compartment models can be used to optimize drug dosing
regimens by taking into account the different rates of uptake and elimination of a drug in different
tissues, organs and systems of living organisms.

e Understanding drug toxicity: Multi-compartment models can help medical students
understand how drugs can accumulate in certain tissues, organs and systems of living organisms
and cause toxicity.

In summary, studying multi-compartment pharmacokinetics models is important for medical
students because it provides a more accurate understanding of drug distribution, metabolism,
interactions, and toxicity, and can be used to optimize drug dosing regimens.

Hini 3anaTTa: (chopmonani 3aranphi (3K) Ta cnemianbhi (daxosi) (PK) xomnereHTHOCTI
(6i0nosiono 0o HasuanbHoi npocpamu)
General:

e GC 2 - the ability to apply knowledge in practical situations;

e (GC 3 - knowledge and understanding of the subject area and understanding of professional
activity;

e GC1 - the ability to abstract thinking, analysis and synthesis, the ability to learn and be
modernly trained;

e (GC 4 - the ability to make an informed decision; work in a team; interpersonal skills;

e (GC S5 - certainty and persistence in terms of tasks and responsibilities;

Professional:
o the ability to determine the required list of instrumental research.

IIpakTnyni pesyabratu HaByanHsa (IIPH): (sionosiono 0o naguanvroi npoepamu)

= to master the physical, biophysical and mathematical knowledge and skills that are necessary
for the direct formation of a professional doctor, as well as for the study of other theoretical and
clinical disciplines in higher medical educational institutions;

* to acquire knowledge that is sufficient to understand the basic physical characteristics of
medical and biological systems and physical processes that occur in living organisms;

* to solve practical problems in the field of healthcare with the use of modern physical theories
and methods of research of living organisms and biological objects;

e to have general and special fundamental and professionally-oriented knowledge, skills,
abilities, competencies necessary to perform typical professional tasks related to activities in
the medical field in the relevant position of PLO 9;



apply the acquired knowledge, skills and understanding to solve typical problems of the doctor,
the scope of which is provided by lists of syndromes and symptoms, diseases, emergencies,
laboratory and instrumental research, medical manipulations;

to replenish knowledge and understanding of the basic physical characteristics of medical and
biological systems, physical bases of the processes occurring in living organisms;

integrate basic knowledge of physics, chemistry, biology, mathematics, information technology
to create a foundation of professional competencies;

apply quantitative methods in the study of medical and biological processes;

to interpret the general physical and biophysical laws that underlie the functioning of the human
body.

OﬁJ’[a)IHaHHﬂ Ta OCHAINECHHS: HC BUMAara€ BUKOPUCTAHHSA CHCLIiaJIi3OBaHOFO 06HaIIHaHH$I qn
OCHAIlICHHA.

I'imocapiii Temu: multi-compartment pharmacokinetics model, drug amount (concentration) in
plasma serum, differential equations, derivative of drug amount as elimination rate.

3micT TemMu:

[TuTanHs, sIKi pO3TISAAAIOTHCS HA 3aHATTI:

1. 3B’s30K iJ1€i, 110 JISKUTH B OCHOBI TOOYI0BU OJTHOKaMEPHOI (hapMaKOKiHETHYHOT MOJIEN,
13 i7eero onucy (hapMaKOKIHETHUKH Y BUTJIsII OaraTokaMepHOi MOJIE.

2. IlpencraBieHHs OpraHi3My y BUIJISII MHOKMHU KaMmep, KOXKHa 3 SIKHX Ma€ CBOI
XapaKTePUCTHKY TIOTJIMHEHHS 1 BUBEJICHHS IIEBHOI PCUOBUHH.

3. JludepenmianpHi piBHsSHHA. CeHC MoxigHoi. BUKopucTaHHS MOX1MHOIT I BiOOpaKeHHs
3MiHM KOHIIEHTpAIil mpemapary B pi3HUX OpraHax, TKaHMHAX i CHCTEMax OpraHizMy 3
YacoM.

4. TlpaBmuna moOymoBu cucteM AudepeHLialbHAX PpIBHAHB Ui OaraToKaMepHOl
(dhapMaKOKIHETUIHOT MOJIEITI.

CnHcoK peKkoMeHI0BaHMX JKepe inGopmanii:

1.
8.

10.

11.

12.

13.

Crnaiau JIeKIii, KOHCIIEKT JEKIil 3 TEMU.

Shargel L. Chapter 4. Multicompartment models: intravenous bolus administration
[Electronic resource] / L. Shargel, S. Wu-Pong, A.C. Yu // Applied Biopharmaceutics &
Pharmacokinetics. — 6Med. — McGraw Hill, 2012. — Mode of access:
https://accesspharmacy.mhmedical.com/content.aspx?bookid=513&sectionid=41488022. —
Title from screen.

Knigavko V.G. Medical and biological physics: textbook for students studying the subject in
English / V.G. Knigavko, O.V. Zaytseva, M.A. Bondarenko. — Kharkiv : KhNMU, 2016. —
556 p.

Knigavko V.G. Glossary of terms on Medical and Biological Physics / V.G. Knigavko,
0O.V. Zaytseva, M.A. Bondarenko. — Kharkiv : KhNMU, 2017. - 110 p.

Nelson P. Biological Physics / Philip Nelson. — [S. 1.] : Freeman & Company, W.H., 2013. —
600 p.

Physical Biology of the Cell / R. Phillips [et al.]. — New York : Garland Science, 2013. —
1057 p.

Schellart Nico A.M. Compendium of medical physics, medical technology and biophysics
for students, physicians and researchers / Nico A.M. Schellart. — Amsterdam : Dept. of
Biomedical Engineering and Physics of Academic Medical Center University of Amsterdam,
2009. — 434 p.



Xinx zaHgarroa:

1. O6z060penna pe3yromamie GUKOHAHHA NPAKMUYHUX 3A60AHL 00 CAMOCMINHOI podomu
(Oomawnix 3a60anv) 3 nonepeonvoi memu.

2. Konmpoanb 6xiono2o piensa 3Hans 3 memu.

3anuTaHHs (TOBTOPEHHS MaTepiaity, BUKJIQJICHOTO Ha JICKIIIi 3 TEMH):

1.

2.
3.

OOMexeHHsT Ha 3aCTOCYBaHHS OJIHOKaMEpHOi (apMmakokiHeTHyHOi mozeni. (B skux
BUIIA/IKAX BUKOPUCTAHHS OJHOKaMEPHOI MOJICII HE € JIOPCYHHUM)

1o Take O6ararokamepHa (papMaKOKiHETUYHA MOJIEIH?

Slke MaremMaTnuHe TIEPETBOPEHHs (omepallisi) BiIOOpaKye MIBUIAKICTh 3MiHU (DI3UYHOTO
napameTpy?

SIKkuM MaTeMaTHYHUM TOHSTTSM BUPA3HTH IIBHIKICTh 3MiHH KOHIEHTpAIl PEUOBHHH 3
qacom?

SIKUM TEpMiHOM TIO3HAYAKOTHCSI OKPEMI TKAaHMHH, OPTaHH Ta CHCTEMH OPTraHi3My B paMKax
3acToCyBaHHA OaraTokaMepHoi (papMakoKiHeTHIHOT Moiei?

Yu koHcTaHTH abcopOuii/eniMinalii 0IHAKOBI AJIsl YCIX TKaHUH, OPTaHiB 1 CUCTEM >KUBOTO
oprauizmy?

Cucremun  ngudepeHLiaTbHUX  PIBHSHb N1 ONUCY  OararokaMmepHoi — Mojeni
(hapMaKOKIHETHKH.

[lpaBuna ckiagaHHs cucTeM JTUEpeHIliaIbHUX PIBHSAHB Uil OaraToKaMepHUX
(hapMaKOKIHETHIHUX MOJICIICH.

3. Ilpakmuyuna wacmuna

[TpakTHYHU TPEHIHT:

Write down the system of differential equations that describe the multicompartment
pharmacokinetics model:

Subcutaneous
Injection

Hypodermic
Tissue

Kidneys

] 1[~

Inactivation, Elimination of the Drug




4. 3aknwuna yvacmuna

3.1. KoHTpoab BUKOHAHUX 3aBAaHb

3.2. IligBeaeHHs MiACYMKIB (y3araJbHIOEMO ITIIXOIN IO PO3B’3aHHS TUIIOBUX 3a71a4 3 TEMH)

3.3. JlomamrHi 3aBaaHHs 1Js1 cCaMOCTIHHOI poOOTH (HAroJomyeMo Ha MpaBHJIaX BUKOHAHHSA 1

TepMiHax 37a4l JOMalIHiX pooiT):
3.3.1. IlpakThuHi 3aBOaHHA Ha CKJIaJaHHS CHCTEM JIU(EpeHIIaNbHUX PIBHSHb IS
OararokamepHoi Mojem (apMaKOKiHETHKH (TIEpeIiK 3aBlaHb JHB. y METOJIUYHUX
MaTtepiaax 710 CaMOCTiiHOT poOOTH 3a pO3ALIOM)
3.3.2. TecroBi 3aBmaHHS 3a po3AiIOM (IMOCHJIAHHS Ha TPOXO/DKEHHS TECTYBaHHS:
https://onlinetestpad.com/pigkaeaybkhve)



https://onlinetestpad.com/piqkaeaybkhve

