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

(Bkazatu [TPI3BUILLIE, im’st aBTOpIB, iXHi IOCAIH, HAYKOBI CTYICHI Ta BUCHI 3BaHHS)

MeTtoau4uHi MaTepiajid 10 CaMOCTIHHOI poOOTH 3 OCBITHHOI KOMITOHEHTH «MeaudHa Ta
OlonoriyHa (Qi3uMKa» g CTYIEHTIB 3 aHIJIIICHKOI0 MOBOIO HAaBYAaHHSA MICTATH METOJIWYHI
pexkoMmeHnamii 3 TeMm, MepeadadyeHuX HaBYAJIbHOIO MPOTrPaMol0 OCBITHBOI KOMIIOHEHTH,
3aTBep/PKEHOT Ha 3acimanHi kKadenpu (yHIAMEHTAIBHUX 3arallLHOHAYKOBUX JTUCIUILIIH
(ITporoxon Bix «30» ceprast 2022 poky Ne 1), mo crocyroTses po3ainy 2 «Mathematical Models
of Medical and Biological Physics» i BUKIagaroTbcs y APyromMy ceMecTpi BUBYEHHS TUCIIHILIIHH.
BoHM OXOmIIOIOTH JBI TeMH BIJMOBIZHO /0 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».

MeTtoau4uHi po3pOOKH MICTATh TakKi CKJIQJIOBI: KIIOYOBI TEPMIHHM Ta TOHATTSA TEMH,
METOAMYHI peKOMeH/allli Ta peKOMEH0BaH1 pecypcH JUIsl MIATOTOBKH, MEPENiK MPaKTUYHUX 1
TECTOBUX 3aBJIaHb JIJII CAMOCTIHOTO BUKOHAHHS, KPUTEPIi OIIHIOBAHHS.

MetonuyHi po3poOKH NMPU3HAYEHO MJIs BUKOPUCTAHHS BHKJIAJayaMHd IpU Oprasizarii
caMOCTIHHOT po0OTH cTyneHTIB 1 Kypcy cnenianbHocT 222 MenuiuHa Apyroro (MaricrepcbKkoro)
PIBHS BHIIIOT OCBITH, 1110 HABYAIOTHCS aHTIIHCHKOI0 MOBOIO, 3 TUCIUIUTIHU «MeaudHa 1 610y10ri4Ha
¢bizuka» 3a poznuiom 2 «Mathematical Models of Medical and Biological Physics».



METOJIWUYHA KAPTKA OPTAHI3AIII CAMOCTIMHOI POBOTH

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

pharmacokinetics model

Ki1o4oBi TepMiHM Ta NOHATTS TeMU: one-compartment pharmacokinetics model,
drug amount (concentration) in plasma serum, pharmacokinetic curves, elimination rate constant,
half-life of the drug

MeToan4Hi pekoMeH/1alii 10 BHUKOHAHHS CAMOCTiliHOI podoTH:

CamocriiiHa poboTa 3 AaHOI TeMU Tepenadavac BUKOHAHHS CTYACHTAMU MPAKTUYHHUX 3aBJaHb
(po3B’sI30K 3a/1a4) 3a TEMOIO.

PexoMeH10BaHO KOPUCTYBATUCS KOHCIIEKTOM, 3pO0JIEHUM IIiJ] Yac po3B’sI3Ky TUIIOBHX 3aBJaHb 3
TEMH Ha MPAKTUYHUX 3aHATTSIX, KOHCIIEKTOM 1 caijaMu JIeKIIil 3 TOTOYHOI TEMHU.

[HII1 KEepena, peKOMEHI0BaH1 /11l BAKOPUCTAHHSI ITiJ] 4aC CAaMOCTIHHOI pOOOTH 3 TEMH:

1.

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.

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.

HpaKTI/I“IHi 3aBJaHHA BUKOHYKOTBCA CTYACHTAMU 3a BapiaHTaMI/I, JJIsA OI_[iHIOBaHHSI KOXHUM

CTYACHTOM HAAA€THCA BJIACHUN BapiaHT 3aBJaHH.

Hwxue HaBeieHO MepestiK BapiaHTIB 3aBAaHb JJIs CAaMOCTIHHOT pOOOTH 3 TEMH.

3aB1aHH AJI CAMOCTIHHOI (1OMalIHbO1) po0OTH:

Bapianm 1.

Task 1.
2 hours and 10 minutes after intravenous administrating of 68 mg of the drug, 22 mg of it
remains in plasma serum. Find the half-life of the drug.

Task 2.
Half-life of the drug is 1.5 days. Find the amount of drug in plasma serum



6.5 hours after intravenous administration of 50 mg.

Task 3.

Half-life of the drug is 12 hours How long does it take to get 7.5 mg of drug in plasma
serum after intravenous administration of 120 mg?

Task 4.

Half-life of the drug is 27 minutes. How long does it take for an intravenously

administrated drug to decrease to 33% of the initial dose?

Task 5.

A patient was intravenously administrated 25 mgof Insulin.

A. What amount of the drug can be detected in plasma serum 1.5 hours after injection?
B. How long does it take to have 15 mg of Insulin in plasma serum?

C. How long does it take for concentration of Insulin in plasma serum to decrease to
65% of the initial dose?

Note: for task #5 in addition to your solutions and answers provide a reference
(link) to the source you use to find parameters (characteristics of the medicine) that are not
mentioned in the task.

Bapianm 2.
Task 1.
10 minutes after intravenous administrating of 225 mg of the drug, 150 mg of it remains in
plasma serum. Find the half-life of the drug.

Task 2.
Half-life of the drug is 8 hours. Find the amount of drug in plasma serum
14 hours after intravenous administration of 200 ml.

Task 3.

Half-life of the drug is a half of a week. How long does it take to get 75 mg of drug in
plasma serum after intravenous administration of 600 mg?

Task 4.

Half-life of the drug is 3.75 hours. How long does it take for an intravenously

administrated drug to decrease by 45% of the initial dose?

Task 5.

A patient was intravenously administrated 15 mgof Ketorolac.

A. What amount of the drug can be detected in plasma serum 2.5 hours after injection?
B. How long does it take to have 2.1 mg of Ketorolac in plasma serum?

C. How long does it take for concentration of Ketorolac in plasma serum to decrease
to 70% of the initial dose?

Note: for task #5 in addition to your solutions and answers provide a reference
(link) to the source you use to find parameters (characteristics of the medicine) that are not
mentioned in the task.

Bapianm 3.
Task 1.
19 hours after intravenous administrating of 525 mg of the drug, 0.7 mg of it remains in
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plasma serum. Find the half-life of the drug.

Task 2.
Half-life of the drug is 4.5 weeks. Find the amount of drug in plasma serum
11 days after intravenous administration of 875 mg.

Task 3.
Half-life of the drug is 3 hours and 20 minutes. How long does it take to get 30 mg of
drug in plasma serum after intravenous administration of 160 mg?

Task 4.
Half-life of the drug is 24 minutes. How long does it take for an intravenously
administrated drug to decrease to 68% of the initial dose?

Task 5.

A patient was intravenously administrated 39 mgof Parecoxib.

A. What amount of the drug can be detected in plasma serum 4.5 hours after injection?
B. How long does it take to have 10 mg of Parecoxib in plasma serum?

C. How long does it take for concentration of Parecoxib in plasma serum to decrease
to 15% of the initial dose?

Note: for task #5 in addition to your solutions and answers provide a reference
(link) to the source you use to find parameters (characteristics of the medicine) that are not
mentioned in the task.

Bapianm 4.
Task 1.
A week after intravenous administrating of 820 mg of the drug, 17.5 mg of it remains in
plasma serum. Find the half-life of the drug.

Task 2.
Half-life of the drug is 3.25 hours.  Find the amount of drug in plasma serum
9.5 hours after intravenous administration of 250 mg.

Task 3.
Half-life of the drug is 15 hours and 5 minutes. How long does it take to get 0.1 mg of
drug in plasma serum after intravenous administration of 67 mg?

Task 4.
Half-life of the drug is 3 hours. How long does it take for an intravenously
administrated drug to decrease by 75% of the initial dose?

Task 5.

A patient was intravenously administrated 35 mgof Ranitidine.

A. What amount of the drug can be detected in plasma serum 6 hours after injection?
B. How long does it take to have 15 mg of Ranitidine in plasma serum?

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

Note: for task #5 in addition to your solutions and answers provide a reference
(link) to the source you use to find parameters (characteristics of the medicine) that are not
mentioned in the task.



Bapianm 5.
Task 1.
15 minutes after intravenous administrating of 125 mg of the drug, 90 mg of it remains in
plasma serum. Find the half-life of the drug.

Task 2.
Half-life of the drug is 8.25 hours.  Find the amount of drug in plasma serum
14 hours after intravenous administration of 75 mg.

Task 3.
Half-life of the drug is 11 hours and 20 minutes. How long does it take to get 25 mg of
drug in plasma serum after intravenous administration of 150 mg?

Task 4.
Half-life of the drug is 1.5 weeks. How long does it take for an intravenously
administrated drug to decrease to 40% of the initial dose?

Task 5.

A patient was intravenously administrated I0 mgof Droperidol.

A. What amount of the drug can be detected in plasma serum 90 minutes after
injection?

B. How long does it take to have 8.25 mg of Droperidol in plasma serum?

C. How long does it take for concentration of Droperidol in plasma serum to decrease
by 30% of the initial dose?

Note: for task #5 in addition to your solutions and answers provide a reference
(link) to the source you use to find parameters (characteristics of the medicine) that are not
mentioned in the task.

Bapianm 6.
Task 1.
3 days after intravenous administrating of 14 g of the drug, 150 mg of it remains in plasma
serum. Find the half-life of the drug.

Task 2.
Half-life of the drug is 5 hours and 40 minutes. Find the amount of drug in plasma
serum 8 hours after intravenous administration of 60 mg.

Task 3.
Half-life of the drug is 35 minutes. = How long does it take to get 26 ml of drug in plasma
serum after intravenous administration of 115 ml?

Task 4.
Half-life of the drug is 9 hours and 12 minutes. How long does it take for an
intravenously administrated drug to decrease by 80% of the initial dose?

Task 5.

A patient was intravenously administrated 275 mgofVedolizumab.

A. What amount of the drug can be detected in plasma serum 15 days after injection?
B. How long does it take to have 50 mg of Vedolizumab in plasma serum?



C. How long does it take for concentration of Vedolizumab in plasma serum to
decrease by 25% of the initial dose?

Note: for task #5 in addition to your solutions and answers provide a reference
(link) to the source you use to find parameters (characteristics of the medicine) that are not
mentioned in the task.

Bapianm 7.
Task 1.
4.5 hours after intravenous administrating of 1.25 g of the drug, 850 mg of it remains in
plasma serum. Find the half-life of the drug.

Task 2.
Half-life of the drug is 40 minutes. Find the amount of drug in plasma serum
2.5 hours after intravenous administration of 210 mg.

Task 3.
Half-life of the drug is 7 hours and 15 minutes. How long does it take to get 3 ml of
drug in plasma serum after intravenous administration of 85 ml?

Task 4.
Half-life of the drug is 55 minutes. How long does it take for an intravenously
administrated drug to decrease to 64% of the initial dose?

Task 5.

A patient was intravenously administrated 450 mgof Acetazolamide.

A. What amount of the drug can be detected in plasma serum 15 minutes after
injection?

B. How long does it take to have 100 mg of Acetazolamide in plasma serum?

C. How long does it take for concentration of Acetazolamide in plasma serum to
decrease to 85% of the initial dose?

Note: for task #5 in addition to your solutions and answers provide a reference
(link) to the source you use to find parameters (characteristics of the medicine) that are not
mentioned in the task.

Bapianm 8.
Task 1.
35 minutes after intravenous administrating of 100 mg of the drug, 34 mg of it remains in
plasma serum. Find the half-life of the drug.

Task 2.
Half-life of the drug is 9.25 hours.  Find the amount of drug in plasma serum
half of a day after intravenous administration of 73 mg.

Task 3.
Half-life of the drug is 3 hours and 7 minutes. How long does it take to get 8 mg of
drug in plasma serum after intravenous administration of 60 mg?

Task 4.
Half-life of the drug is 18 days. How long does it take for an intravenously
administrated drug to decrease by 23% of the initial dose?



Task 5.
A patient was intravenously administrated 4.5 mgofChlorpromazine.

A. What amount of the drug can be detected in plasma serum 20 hours after injection?
B. How long does it take to have 0.5 mg of Chlorpromazine in plasma serum?
C. How long does it take for concentration of Chlorpromazine in plasma serum to

decrease to 10% of the initial dose?

Note: for task #5 in addition to your solutions and answers provide a reference
(link) to the source you use to find parameters (characteristics of the medicine) that are not
mentioned in the task.

Bapianm 9.
Task 1.
1.5 weeks after intravenous administrating of 955 ml of the drug, 70 ml of it remains in
plasma serum. Find the half-life of the drug.

Task 2.
Half-life of the drug is 8.25 hours.  Find the amount of drug in plasma serum
13 hours after intravenous administration of 205 ml.

Task 3.
Half-life of the drug is 2 days and 8 hours. How long does it take to get 0.2 mg of drug in
plasma serum after intravenous administration of 150 mg?

Task 4.
Half-life of the drug is 6.5 hours. How long does it take for an intravenously
administrated drug to decrease to 60% of the initial dose?

Task 5.

A patient was intravenously administrated 40 mgof Cyclizine.

A. What amount of the drug can be detected in plasma serum 1.5 days after injection?
B. How long does it take to have 2.5 mg of Cyclizine in plasma serum?

C. How long does it take for concentration of Cyclizine in plasma serum to decrease
by 20% of the initial dose?

Note: for task #5 in addition to your solutions and answers provide a reference
(link) to the source you use to find parameters (characteristics of the medicine) that are not
mentioned in the task.

Bapianm 10.
Task 1.
25 minutes after intravenous administrating of 50 mg of the drug, 43 mg of it remains in
plasma serum. Find the half-life of the drug.

Task 2.
Half-life of the drug is 6 days. Find the amount of drug in plasma serum 31 hours after
intravenous administration of 200 mg.

Task 3.
Half-life of the drug is 3 hours and 40 minutes. How long does it take to get 7 mg of
drug in plasma serum after intravenous administration of 100 mg?



Task 4.
Half-life of the drug is 23 hours. How long does it take for an intravenously
administrated drug to decrease by 7% of the initial dose?

Task 5.

A patient was intravenously administrated 11 mgof Chlorpromazine.

A. What amount of the drug can be detected in plasma serum 12 hours after injection?
B. How long does it take to have 3 mg of Chlorpromazine in plasma serum?

C. How long does it take for concentration of Chlorpromazine in plasma serum to
decrease by 40% of the initial dose?

Note: for task #5 in addition to your solutions and answers provide a reference
(link) to the source you use to find parameters (characteristics of the medicine) that are not
mentioned in the task.

Bapianm 11.
Task 1.
11 hours after intravenous administrating of 100 mg of the drug, 49 mg of it remains in
plasma serum. Find the half-life of the drug.

Task 2.
Half-life of the drug is 33.5 minutes. Find the amount of drug in plasma serum
4 hours after intravenous administration of 810 ml.

Task 3.
Half-life of the drug is 1.5 months.  How long does it take to get 57 mg of drug in plasma
serum after intravenous administration of 200 mg?

Task 4.
Half-life of the drug is 6 hours and 35 minutes. How long does it take for an
intravenously administrated drug to decrease to 65% of the initial dose?

Task 5.

A patient was intravenously administrated 1.25 mgof Naloxone.

A. What amount of the drug can be detected in plasma serum 4 hours and 20 minutes
after injection?

B. How long does it take to have 0.5 mg of Naloxone in plasma serum?

C. How long does it take for concentration of Naloxone in plasma serum to decrease
by 25% of the initial dose?

Note: for task #5 in addition to your solutions and answers provide a reference
(link) to the source you use to find parameters (characteristics of the medicine) that are not
mentioned in the task.

Bapianm 12.
Task 1.
35 minutes after intravenous administrating of 550 mg of the drug, 95 mg of it remains in
plasma serum. Find the half-life of the drug.

Task 2.
Half-life of the drug is 9 days. Find the amount of drug in plasma serum
27 hours after intravenous administration of 375 mg.



Task 3.
Half-life of the drug is 5 hours and 15 minutes. How long does it take to get 9 mg of
drug in plasma serum after intravenous administration of 170 mg?

Task 4.
Half-life of the drug is 13 hours. How long does it take for an intravenously
administrated drug to decrease by 20% of the initial dose?

Task 5.

A patient was intravenously administrated 500 mgof Acetazolamide.

A. What amount of the drug can be detected in plasma serum 5 hours after injection?
B. How long does it take to have 30 mg of Acetazolamide in plasma serum?

C. How long does it take for concentration of Acetazolamide in plasma serum to
decrease by 10% of the initial dose?

Note: for task #5 in addition to your solutions and answers provide a reference
(link) to the source you use to find parameters (characteristics of the medicine) that are not
mentioned in the task.

Bapianm I3.
Task 1.
2 hours after intravenous administrating of 120 mg of the drug, 45 mg of it remains in plasma
serum. Find the half-life of the drug.

Task 2.
Half-life of the drug is 5.5 days. Find the amount of drug in plasma serum
13 hours after intravenous administration of 675 ml.

Task 3.
Half-life of the drug is 3 hours and 25 minutes. How long does it take to get 1.3 mg of
drug in plasma serum after intravenous administration of 15.2 mg?

Task 4.
Half-life of the drug is 8 days and 3 hours. How long does it take for an
intravenously administrated drug to decrease by 15% of the initial dose?

Task 5.

A patient was intravenously administrated 1.9 mgof Naloxone.

A. What amount of the drug can be detected in plasma serum 1.5 hours after injection?
B. How long does it take to have 1 mg of Naloxone in plasma serum?

C. How long does it take for concentration of Naloxone in plasma serum to decrease
to 80% of the initial dose?

Note: for task #5 in addition to your solutions and answers provide a reference
(link) to the source you use to find parameters (characteristics of the medicine) that are not
mentioned in the task.

Bapianm 14.
Task 1.
7 hours and 15 minutes after intravenous administrating of 350 mg of the drug,
105 mg of it remains in plasma serum. Find the half-life of the drug.
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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 43 minutes. =~ How long does it take to get 0.6 mg of drug in plasma
serum after intravenous administration of 60 mg?

Task 4.
Half-life of the drug is 90 minutes. How long does it take for an intravenously
administrated drug to decrease to 17% of the initial dose?

Task 5.

A patient was intravenously administrated 290 mgof Vedolizumab.

A. What amount of the drug can be detected in plasma serum 3 weeks after injection?
B. How long does it take to have 20 mg of Vedolizumab in plasma serum?

C. How long does it take for concentration of Vedolizumab in plasma serum to
decrease to 80% of the initial dose?

Note: for task #5 in addition to your solutions and answers provide a reference
(link) to the source you use to find parameters (characteristics of the medicine) that are not
mentioned in the task.

Bapianm 15.
Task 1.
1 hour and 35 minutes after intravenous administrating of 540 mg of the drug,
190 mg of it remains in plasma serum. Find the half-life of the drug.

Task 2.
Half-life of the drug is 22 hours. Find the amount of drug in plasma serum
1.5 days after intravenous administration of 575 mg.

Task 3.
Half-life of the drug is 9 hours and 10 minutes. How long does it take to get
1.25 mg of drug in plasma serum after intravenous administration of 8 g?

Task 4.
Half-life of the drug is 25 minutes. How long does it take for an intravenously

administrated drug to decrease by 65% of the initial dose?

Task 5.

A patient was intravenously administrated 6.7S mgofDroperidol.

A. What amount of the drug can be detected in plasma serum 5.5 hours after injection?
B. How long does it take to have 3 mg of Droperidol in plasma serum?

C. How long does it take for concentration of Droperidol in plasma serum to decrease
to 75% of the initial dose?

Note: for task #5 in addition to your solutions and answers provide a reference
(link) to the source you use to find parameters (characteristics of the medicine) that are not
mentioned in the task.
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Bapianm 16.
Task 1.
25 minutes after intravenous administrating of 25 g of the drug, 200 mg of it remains in
plasma serum. Find the half-life of the drug.

Task 2.
Half-life of the drug is 14 hours. Find the amount of drug in plasma serum
15 hours after intravenous administration of 235 ml.

Task 3.

Half-life of the drug is 6.5 days. How long does it take to get 1 g of drug in plasma
serum after intravenous administration of 7 000 mg?

Task 4.

Half-life of the drug is one week. How long does it take for an intravenously

administrated drug to decrease to 20% of the initial dose?

Task 5.

A patient was intravenously administrated S0 mgof Ranitidine.

A. What amount of the drug can be detected in plasma serum 50 minutes after
injection?

B. How long does it take to have 1 mg of Ranitidine in plasma serum?

C. How long does it take for concentration of Ranitidine in plasma serum to decrease
to 85% of the initial dose?

Note: for task #5 in addition to your solutions and answers provide a reference
(link) to the source you use to find parameters (characteristics of the medicine) that are not
mentioned in the task.

Bapianm 17.
Task 1.
1 day and 3 hours after intravenous administrating of 19 g of the drug, 200 mg of it remains
in plasma serum. Find the half-life of the drug.

Task 2.
Half-life of the drug is 2 hours. Find the amount of drug in plasma serum
7.5 hours after intravenous administration of 66 mg.

Task 3.
Half-life of the drug is 3 hours and 20 minutes. How long does it take to get 30 mg of
drug in plasma serum after intravenous administration of 800 ml?

Task 4.
Half-life of the drug is 2 months. How long does it take for an intravenously
administrated drug to decrease by 70% of the initial dose?

Task 5.

A patient was intravenously administrated 37.5 mgof Parecoxib.

A. What amount of the drug can be detected in plasma serum 10 minutes after
injection?

B. How long does it take to have 25 mg of Parecoxib in plasma serum?

C. How long does it take for concentration of Parecoxib in plasma serum to decrease
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by 65% of the initial dose?

Note: for task #5 in addition to your solutions and answers provide a reference
(link) to the source you use to find parameters (characteristics of the medicine) that are not
mentioned in the task.

Bapianm I8.
Task 1.
2 hours and 35 minutes after intravenous administrating of 750 ml of the drug,
325 ml of it remains in plasma serum. Find the half-life of the drug.

Task 2.
Half-life of the drug is 11 hours. Find the amount of drug in plasma serum
7 hours after intravenous administration of 23 mg.

Task 3.
Half-life of the drug is 8 days. How long does it take to get 7.5 mg of drug in plasma serum
after intravenous administration of 110 mg?

Task 4.
Half-life of the drug is 12 hours and 25 minutes. How long does it take for an
intravenously administrated drug to decrease by 25% of the initial dose?

Task 5.

A patient was intravenously administrated 20 mgof Insulin.

A. What amount of the drug can be detected in plasma serum 10 minutes after
injection?

B. How long does it take to have 4 mg of Insulin in plasma serum?

C. How long does it take for concentration of Insulin in plasma serum to decrease by
35% of the initial dose?

Note: for task #5 in addition to your solutions and answers provide a reference
(link) to the source you use to find parameters (characteristics of the medicine) that are not
mentioned in the task.

Bapianm 19.
Task 1.
3 days after intravenous administrating of 550 mg of the drug, 120 mg of it remains in
plasma serum. Find the half-life of the drug.

Task 2.
Half-life of the drug is 5 hours and 15 minutes. Find the amount of drug in plasma
serum 1 day after intravenous administration of 20 g.

Task 3.

Half-life of the drug is 7.5 days. How long does it take to get 55 mg of drug in plasma
serum after intravenous administration of 400 mg?

Task 4.

Half-life of the drug is 5.25 hours. How long does it take for an intravenously

administrated drug to decrease to 15% of the initial dose?
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Task 5.
A patient was intravenously administrated 12.5 mgof Ketorolac.

A. What amount of the drug can be detected in plasma serum 20 minutes after
injection?

B. How long does it take to have 0.75 mg of Ketorolac in plasma serum?

C. How long does it take for concentration of Ketorolac in plasma serum to decrease

by 33% of the initial dose?

Note: for task #5 in addition to your solutions and answers provide a reference
(link) to the source you use to find parameters (characteristics of the medicine) that are not
mentioned in the task.

Bapianm 20.
Task 1.
2 hours and 20 minutes after intravenous administrating of 620 mg of the drug, 410 mg of it
remains in plasma serum. Find the half-life of the drug.

Task 2.
Half-life of the drug is 1.75 hours.  Find the amount of drug in plasma serum
45 minutes after intravenous administration of 250 mg.

Task 3.
Half-life of the drug is 11 hours and 20 minutes. How long does it take to get 48 ml of
drug in plasma serum after intravenous administration of 800 ml?

Task 4.
Half-life of the drug is 8.5 days. How long does it take for an intravenously
administrated drug to decrease by 69% of the initial dose?

Task 5.

A patient was intravenously administrated 15 mgof Ketorolac.

A. What amount of the drug can be detected in plasma serum 2 hours and 45 minutes
after injection?

B. How long does it take to have 8 mg of Ketorolac in plasma serum?

C. How long does it take for concentration of Ketorolac in plasma serum to decrease
by 80% of the initial dose?

Note: for task #5 in addition to your solutions and answers provide a reference
(link) to the source you use to find parameters (characteristics of the medicine) that are not
mentioned in the task.

Bapianm 21.
Task 1.
60 hours after intravenous administrating of 475 mg of the drug, 95 mg of it remains in
plasma serum. Find the half-life of the drug.

Task 2.
Half-life of the drug is 45 minutes. Find the amount of drug in plasma serum
3 hours after intravenous administration of 2 ml.

Task 3.
Half-life of the drug is 19 days. How long does it take to get 45 mg of drug in plasma
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serum after intravenous administration of 180 mg?

Task 4.
Half-life of the drug is 3 hours and 10 minutes. How long does it take for an
intravenously administrated drug to decrease to 72% of the initial dose?

Task 5.

A patient was intravenously administrated 23 mgof Insulin.

A. What amount of the drug can be detected in plasma serum 5 minutes after injection?
B. How long does it take to have 0.5 mg of Insulin in plasma serum?

C. How long does it take for concentration of Insulin in plasma serum to decrease to
40% of the initial dose?

Note: for task #5 in addition to your solutions and answers provide a reference
(link) to the source you use to find parameters (characteristics of the medicine) that are not
mentioned in the task.

Bapianm 22.
Task 1.
10 minutes after intravenous administrating of 5 mg of the drug, 4.75 mg of it remains in
plasma serum. Find the half-life of the drug.

Task 2.
Half-life of the drug is 2 days. Find the amount of drug in plasma serum 9 hours after
intravenous administration of 650 mg.

Task 3.
Half-life of the drug is 6 hours and 40 minutes. How long does it take to get 25 mg of
drug in plasma serum after intravenous administration of 110 mg?

Task 4.
Half-life of the drug is 65 minutes. How long does it take for an intravenously
administrated drug to decrease by 55% 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 30 mg of Cyclizine in plasma serum?

C. How long does it take for concentration of Cyclizine in plasma serum to decrease
by 85% of the initial dose?

Note: for task #5 in addition to your solutions and answers provide a reference
(link) to the source you use to find parameters (characteristics of the medicine) that are not
mentioned in the task.

Bapianm 23.
Task 1.
8 minutes after intravenous administrating of 300 mg of the drug, 250 mg of it remains in
plasma serum. Find the half-life of the drug.

Task 2.
Half-life of the drug is 14 hours. Find the amount of drug in plasma serum 2 hours and
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50 minutes after intravenous administration of 70 mg.

Task 3.
Half-life of the drug is 2 hours and 25 minutes. How long does it take to get 35 mg of
drug in plasma serum after intravenous administration of 600 mg?

Task 4.
Half-life of the drug is 3.3 hours. How long does it take for an intravenously
administrated drug to decrease to 21% of the initial dose?

Task 5.

A patient was intravenously administrated 40 mgof Ranitidine.

A. What amount of the drug can be detected in plasma serum 10 hours after injection?
B. How long does it take to have 25 mg of Ranitidine in plasma serum?

C. How long does it take for concentration of Ranitidine in plasma serum to decrease
by 15% of the initial dose?

Note: for task #5 in addition to your solutions and answers provide a reference
(link) to the source you use to find parameters (characteristics of the medicine) that are not
mentioned in the task.

Bapianm 24.
Task 1.
5 hours and 40 minutes after intravenous administrating of 330 ml of the drug, 70 ml of it
remains in plasma serum. Find the half-life of the drug.

Task 2.
Half-life of the drug is 40 hours. Find the amount of drug in plasma serum 4 days after
intravenous administration of 325 mg.

Task 3.
Half-life of the drug is 2 weeks. How long does it take to get 65 mg of drug in plasma
serum after intravenous administration of 230 mg?

Task 4.
Half-life of the drug is 10 days. How long does it take for an intravenously
administrated drug to decrease by 17% of the initial dose?

Task 5.

A patient was intravenously administrated 40 mgof Parecoxib.

A. What amount of the drug can be detected in plasma serum an hour after injection?
B. How long does it take to have 15 mg of Parecoxib in plasma serum?

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

Note: for task #5 in addition to your solutions and answers provide a reference
(link) to the source you use to find parameters (characteristics of the medicine) that are not
mentioned in the task.

Bapianm 23.
Task 1.
5 days after intravenous administrating of 0.75 g of the drug, 100 mg of it remains in plasma
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serum. Find the half-life of the drug.

Task 2.
Half-life of the drug is 3.25 hours.  Find the amount of drug in plasma serum 6 hours and
10 minutes after intravenous administration of 200 ml.

Task 3.
Half-life of the drug is 1 month. How long does it take to get 75 mg of drug in plasma
serum after intravenous administration of 60 g?

Task 4.
Half-life of the drug is 7.5 hours. How long does it take for an intravenously
administrated drug to decrease to 15% of the initial dose?

Task 5.

A patient was intravenously administrated 12 mgof Droperidol.

A. What amount of the drug can be detected in plasma serum 45 minutes after
injection?

B. How long does it take to have 0.1 mg of Droperidol in plasma serum?

C. How long does it take for concentration of Droperidol in plasma serum to decrease
by 35% of the initial dose?

Note: for task #5 in addition to your solutions and answers provide a reference
(link) to the source you use to find parameters (characteristics of the medicine) that are not
mentioned in the task.

Bapianm 26.
Task 1.
6 hours and 40 minutes after intravenous administrating of 340 mg of the drug,
90 mg of it remains in plasma serum. Find the half-life of the drug.

Task 2.
Half-life of the drug is 1.5 weeks. Find the amount of drug in plasma serum 13 days
after intravenous administration of 650 mg.

Task 3.
Half-life of the drug is 30 minutes. =~ How long does it take to get 45 mg of drug in plasma
serum after intravenous administration of 200 mg?

Task 4.
Half-life of the drug is 12 days. How long does it take for an intravenously
administrated drug to decrease by 10% of the initial dose?

Task 5.

A patient was intravenously administrated 20 mgof Desoxyn.

A. What amount of the drug can be detected in plasma serum 7.5 hours after injection?
B. How long does it take to have 3 mg of Desoxyn in plasma serum?

C. How long does it take for concentration of Desoxyn in plasma serum to decrease to
40% of the initial dose?

Note: for task #5 in addition to your solutions and answers provide a reference
(link) to the source you use to find parameters (characteristics of the medicine) that are not
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mentioned in the task.

Bapianm 27.
Task 1.
15 minutes after intravenous administrating of 750 mg of the drug, 200 mg of it remains in
plasma serum. Find the half-life of the drug.

Task 2.
Half-life of the drug is 1.5 hours. Find the amount of drug in plasma serum
8.5 hours after intravenous administration of 4 mg.

Task 3.
Half-life of the drug is 3 hours and 40 minutes. How long does it take to get 10 mg of
drug in plasma serum after intravenous administration of 120 mg?

Task 4.
Half-life of the drug is 40 minutes. How long does it take for an intravenously
administrated drug to decrease to 36% of the initial dose?

Task 5.

A patient was intravenously administrated 300 mgofVedolizumab.

A. What amount of the drug can be detected in plasma serum a month after injection?
B. How long does it take to have 120 mg of Vedolizumab in plasma serum?

C. How long does it take for concentration of Vedolizumab in plasma serum to
decrease to 30% of the initial dose?

Note: for task #5 in addition to your solutions and answers provide a reference
(link) to the source you use to find parameters (characteristics of the medicine) that are not
mentioned in the task.

Bapianm 28.
Task 1.
55 minutes after intravenous administrating of 425 mg of the drug, 110 mg of it remains in
plasma serum. Find the half-life of the drug.

Task 2.
Half-life of the drug is 6 hours and 20 minutes. Find the amount of drug in plasma
serum 10 hours after intravenous administration of 66 mg.

Task 3.
Half-life of the drug is 9 hours. How long does it take to get 42 mg of drug in plasma
serum after intravenous administration of 150 mg?

Task 4.
Half-life of the drug is 18 hours. How long does it take for an intravenously
administrated drug to decrease by 55% of the initial dose?

Task 5.

A patient was intravenously administrated 400 mgof Acetazolamide.

A. What amount of the drug can be detected in plasma serum a day after injection?
B. How long does it take to have 125 mg of Acetazolamide in plasma serum?
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C. How long does it take for concentration of Acetazolamide in plasma serum to
decrease to 30% of the initial dose?

Note: for task #5 in addition to your solutions and answers provide a reference
(link) to the source you use to find parameters (characteristics of the medicine) that are not
mentioned in the task.

Bapianm 29.
Task 1.
1.5 days after intravenous administrating of 250 mg of the drug, 75 mg of it remains in
plasma serum. Find the half-life of the drug.

Task 2.
Half-life of the drug is 8 hours. Find the amount of drug in plasma serum
17 hours after intravenous administration of 60 mg.

Task 3.
Half-life of the drug is 9 hours and 35 minutes. How long does it take to get 2 mg of
drug in plasma serum after intravenous administration of 15 mg?

Task 4.
Half-life of the drug is 25 minutes. How long does it take for an intravenously
administrated drug to decrease by 60% of the initial dose?

Task 5.

A patient was intravenously administrated 0.475 mgof Naloxone.

A. What amount of the drug can be detected in plasma serum 35 minutes after
injection?

B. How long does it take to have 0.01 mg of Naloxone in plasma serum?

C. How long does it take for concentration of Naloxone in plasma serum to decrease
to 5% of the initial dose?

Note: for task #5 in addition to your solutions and answers provide a reference
(link) to the source you use to find parameters (characteristics of the medicine) that are not
mentioned in the task.

Bapianm 30.
Task 1.
8.5 hours after intravenous administrating of 550 mg of the drug, 120 mg of it remains in
plasma serum. Find the half-life of the drug.

Task 2.
Half-life of the drug is 55 minutes. ~ Find the amount of drug in plasma serum
3 hours after intravenous administration of 35 mg.

Task 3.

Half-life of the drug is 12 days. How long does it take to get 30 mg of drug in plasma
serum after intravenous administration of 140 mg?

Task 4.

Half-life of the drug is 4 hours and 20 minutes. How long does it take for an

intravenously administrated drug to decrease to 60% of the initial dose?
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Task 5.
A patient was intravenously administrated 2.5 mgofChlorpromazine.

A. What amount of the drug can be detected in plasma serum 1.5 days after injection?
B. How long does it take to have 0.1 mg of Chlorpromazine in plasma serum?
C. How long does it take for concentration of Chlorpromazine in plasma serum to

decrease to 40% of the initial dose?

Note: for task #5 in addition to your solutions and answers provide a reference
(link) to the source you use to find parameters (characteristics of the medicine) that are not
mentioned in the task.

Bapianm 31.
Task 1.
4 hours after intravenous administrating of 65 mg of the drug, 52.3 mg of it remains in
plasma serum. Find the half-life of the drug.

Task 2.
Half-life of the drug is 25 minutes. ~ Find the amount of drug in plasma serum
1.5 hours after intravenous administration of 250 mg.

Task 3.
Half-life of the drug is 2 hours and 45 minutes. How long does it take to get 5 mg of
drug in plasma serum after intravenous administration of 30 mg?

Task 4.
Half-life of the drug is 8.5 hours. How long does it take for an intravenously
administrated drug to decrease to 90% of the initial dose?

Task 5.

A patient was intravenously administrated 300 mgof Pacerone.

A. What amount of the drug can be detected in plasma serum a week after injection?
B. How long does it take to have 70 mg of Pacerone in plasma serum?

C. How long does it take for concentration of Pacerone in plasma serum to decrease
by 75% of the initial dose?

Note: for task #5 in addition to your solutions and answers provide a reference
(link) to the source you use to find parameters (characteristics of the medicine) that are not
mentioned in the task.
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®opMH KOHTPOJIIO CAMOCTIHHOI podoTH:
KoHTposnb npaBmIIbHOCTI BAKOHAHHS MPAKTHYHUX 3aBIaHb 3 TEMH.

Buj HaBYAJBLHUX 3aHATH, M/l YA€ AKUX MPOBOAUTHLCS KOHTPOJIb CAMOCTIiiiHOT po6oTH:
CamocrTiiiHa po0OTa BHKOHYETBCS CTYJACHTaMH 1 TMEPEBIPIETbCS BUKIAJa4eM Y
1o3aayIUTOPHUI Yac. Y pa3i BUHUKHEHHS CyNepeWINBUX MTUTaHb 100 BUKOHAHHS 3aBJIaHb
a0o0 OIIHIOBAaHHS CaMOCTIHHOT POOOTH, 11l MUTAHHS BUPIIIYIOTHCS i YaC KOHCYJIbTAIliH.

Kpurepii ouiHioBaHHs1 caMOCTiiiHOT podoTH:
P03B’130K KOXKHOTO 3aBJIaHHSI OI[IHIOETHCS BUXOISYM 13 MaKCHMAIBHOI OI[IHKH 5 OaliB.
KorxHa nmoMuiika 3HMKY€e MakcUMalibHy OliHKY Ha 10% (0.5 6anu). BincyTHIiCTh nocuiaHb
Ha JpKeperna iHdopmarii Mpy BHKOHAHHI 3aBIaHHS 5 3HIKYE OMIHKY Ha 1 6an. Takum
YMHOM, MaKCHMallbHa OIliHKa 32 CaMOCTiiiHy po0oTy 3 maHoi TeMu ckianae 35 Oadmis,
MiHIMaTBbHUH 6ast, HeoOXiIHUH [T 3apaxyBaHHs poOOTH CTaHOBUTH 21 Oam.
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METOIUYHA KAPTKA OPTAHI3AIII CAMOCTIMHOI POBOTH

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

of kinetics of drugs

Ki11040Bi TepMiHHM Ta MOHATTA TEMU: multi-compartment pharmacokinetics model, drug
amount (concentration) in plasma serum, differential equations, derivative of drug amount as
elimination rate.

MeToanuHi pekoMeHAallii 10 BUKOHAHHS CAMOCTIiiiHOI po0oTH:

CawmocriifHa po0oTa 3 1aHO1 TeMU Iiepeadavac:

a. BUKOHAHHS CTYyJEHTaMU IPAKTHUYHUX 3aBAaHb (PO3B’A30K 33/a4) 3a TEMOIO;

b. TecTyBaHHS 32 TEMaMH PO3ALIY.

PexomMeH10BaHO KOPUCTYBATUCS KOHCIIEKTOM, 3pO0JIEHUM IiJ] Yac po3B’sI3Ky TUIIOBHX 3aBJaHb 3
TEMH Ha MPAKTUYHUX 3aHATTSIX, KOHCIIEKTOM 1 CIaiflaMu JIeKIIi1 3 TOTOYHOT TEMHU.

[HIIi Kepena, peKOMEHI0BaH1 /11l BAKOPUCTAHHSI ITiJ] 4aC CAaMOCTIHHOI pOOOTH 3 TEMH:

1.

Shargel L. Chapter 4. Multicompartment models: intravenous bolus administration
[Electronic resource] / L. Shargel, S. Wu-Pong, A.C. Yu // Applied Biopharmaceutics &
Pharmacokinetics. — 6"med. — 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,
0.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.

a. HpaKTI/I'-IHi 3aBAaHHA BUKOHYIOTLCA CTYACHTAMH 3a BapiaHTaMI/I, JUIS OHiHIOBaHHSI KOXHHUM
CTYACHTOM HAAA€THCA BJIACHUN BapiaHT 3aBJaHH.

Hwxue HaBesieHO Mepestik BapiaHTiB 3aBJaHb I CAMOCTIHHOT poOOTH 3 TEMHU.
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3aBaaHHs AJI CAMOCTIHHOI (JOMalIHbOI) po0OTH:

Bapianm 1.
Write down the system of differential equations that describe the multicompartment

pharmacokinetics model:

./...

Circulatory

|
Intra_n"! uscu!ar Muscles
Administration } System

[ Inactivation, Elimination of the Drug ]

Bapianm 2.
Write down the system of differential equations that describe the multicompartment

pharmacokinetics model:

Enteral Drug
Administration

k12

Gastrointestinal
Tract

Inactivation, Elimination
of the Drug

Bapianm 3.
Write down the system of differential equations that describe the multicompartment

pharmacokinetics model:

External
Application
(Qintment)

Inactivation, Elimination
of the Drug
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Bapianm 4.
Write down the system of differential equations that describe the multicompartment

pharmacokinetics model:

/ \'.
Subcutaneous
Injection

Hypodermic
Tissue

Bile Kidneys

] 1[w

Inactivation, Elimination of the Drug ]

Bapianm ).
Write down the system of differential equations that describe the multicompartment

pharmacokinetics model:

Inhalation
Anesthesia

Inactivation,
Elimination of the Drug
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Bapianm 6.
Write down the system of differential equations that describe the multicompartment

pharmacokinetics model:

Intravenous (

Administration Circulatory System

k13

Bile Liver Kidneys

| A | TS|

Inactivation, Elimination of the Drug

Bapianm 7.
Write down the system of differential equations that describe the multicompartment

pharmacokinetics model:

k!ﬂ

It Lungs Inactivation, Elimination ]

of the Drug

=

Target Organ
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Bapiaum 8.

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

Oral
Administration
of the Drug

Gastrointestinal Tract

Kidneys

) Inactivation,
Circulatory

System

[T

Target Organ

Elimination

of the Drug

Bapianm 9.

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

» | Rectal '
Mucous Membrane . l Administration ‘
of the Drug

Inactivation, N

Elimination

kao
of the Drug { __ ] Kidneys

Target Organ
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Bapianm 10.

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

Drug
Administration

| ™,
.\Hi‘ \\ B

Muscles

Kidneys

- - v. - -
Inactivation, Elimination of
the Drug

b. TecroBi 3aBgaHHsi 3a Ppo3diioM (IIOCHIAHHS Ha TPOXOMKEHHS TECTYBaHHS:
https://onlinetestpad.com/pigkaeaybkhve).

Koxen Tect mictuth 10 nutanp, 10 OXOIUIIOIOTH TEMU PO3LUTY 2 OCBITHBOI KOMIIOHEHTH
(Temu, 110 BUKJIAJAIOTHCS y IPYTOMY CEMECTp1).

HamamryBaHHsT TecTy M03BOJIIOTH TPOXOAWUTH TECT Y TPEHYBAIBHOMY pEXHMI 3
HEePEeBIPKOIO MPABUIBHOCTI HAJJaHUX BIAMOBIIEH.

[ToBHUIA HepeniK TCCTOBUX IMUTAHb HABCACHO HUXKYC!

S(t) — 60 ‘ e_kel't

In this formula for one-compartment pharmacokinetics model, t means...

O the time needed for complete elimination of the drug
the time remaining until the drug is completely eliminated

the half-life of the drug

the time passed from the beginning of iliness to the administration of the drug

O O O O

the time passed after administration of the drug
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In the one-compartment pharmacokinetics model, it is assumed that...

O the rate of change in the amount of drug at a given time t is directly proportional to the amount of drug at that time
the rate of change in the amount of drug at a given time t is inversely proportional to the amount of drug at that time

the rate of change in the amount of drug at a given time t can be found as an exponent of the amount of drug at that time

O OO0

the rate of change in the amount of drug at a given time t does not depend on the amount of drug at that time

5(t) — 60 . e_kel't

In this formula for one-compartment pharmacokinetics model, the Greek letter "delta” indexed 0, stands for...

O the amount of the drug that was initially administrated
the amount of the drug that is already eliminated
the minimum possible level for the amount of the drug

the maximum safe dose of the drug that can be administrated

O O OO0

the amount of the drug that remains in blood serum at the time t

Drug k
Administration n
\ Circulatory

Mouscles

W
Inactivation, Elimination of
the Drug

In the scheme of the multi-compartment pharmacokinetics model shown in the picture, select the equation that describes the
change in drug concentration in the target organ.

(designations used in the answers:

C -- concentration of drug;

mscl - muscles; CS -- circulatory system; TO -- target organ; kdn -- kidneys; out -- eliminated, inactivated)

O  dtr

it kyy " Cro = kyg " Cro + Ky * ey

dCro :
dt kzy Cog = kyy* Coge = k33 " Cro

dt " Cor

dCro

dt kyg * Coger + K33 “ Cog — kyg * Crg — Ky * Copn

O
O o, .
O
O

none of the enlisted
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In the one-compartment pharmacokinetics model, it is assumed that...

O the amount of drug at a given time t is directly proportional to the initial amount of drug and the time passed after administration
O the amount of drug at a given time t is inversely proportional to the initial amount of drug and the time passed after administration
the amount of drug at a given time t can be found as an exponent of the initial amount of drug

the amount of drug at a given time t depends neither on the initial amount of drug nor on the time passed after administration

O O O

the amount of drug at a given time t can be found as an exponent of the time passed after administration

110
105

2

amount of drug in plasma serum (mg)
BEREELSEBERBAEBESSE

—_—
= W

n

§ 85 9 05 10 105 11 115

What was the initial dose of drug A?

(write answer in mg, rounded to the nearest integer number)

One-compartment pharmacokinetics model...

O assumes that the amount of the administered drug comes to the blood plasma serum directly, without passing through other tissues,
organs or systems

O assumes that the amount of the administered drug in the blood plasma serum does not depend on time passed after the
administration

O works for any type of drug administration

i 1 1 1 1 T PP

12
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One-compartment pharmacokinetics model describes the change of the amount of the drug in the blood plasma serum in a case

intravenous administration only

two forms of drug administration: intravenous and intramuscular

three forms of drug administration: intravenous, intramuscular and subcutaneous

®)
O
O any type of drug administration
©)
O

any type of drug administration, except oral

110
105

amount of drug in plasma serum (mg)
&

1 1 I r . o
0 05 1 1.5 2 25 3 35 4 45 5§ 55 6 65 7 75 8B 85 9 95 0 105 1 115 12
t (hours)

What is the half-life of drug C?

(write answer in minutes, rounded to the nearest integer number)

5(t) = 8, - e ket

In this formula for one-compartment pharmacokinetics model, the coefficient k indexed el, is named...

O elaboration constant

O coefficient of elasticity

quantity of elements (in the model)
elementary coefficient

elimination rate constant

O OO
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In the one-compartment pharmacokinetics model, the elimination rate constant...

O is the same for all the drugs
O is different for different drugs

O depends on the initial amount of drug administrated

10 a— 10 from 39

In the one-compartment pharmacokinetics model, the elimination rate constant...

O depends on the time passed after the drug administration
O does not depend on the time passed after the drug administration

O depends on the initial amount of drug administrated

110

105

BB R e S

amount of drug in plasma serum (mg)
SaaeRaE

2R EES

-
=1

n

1

1 r

]

0 05 1 1.5 2 25 3 35 4 45 5 &5 6 65 7 75 8
t (hours)

What was the initial dose of drug B?

(write answer in mg, rounded to the nearest integer number)

9.5

10

105 11

11.5

12
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5(t) = 8y - e et

In this formula for one-compartment pharmacokinetics model, the Greek letter "delta” as function of time (at the left part of
equality), stands for...

O the amount of the drug that was initially administrated

O the amount of the drug that is already eliminated

O the minimum possible level for the amount of the drug

o the maximum safe dose of the drug that can be administrated

O the amount of the drug that remains in blood serum at the time t

The half-life of the drug....

O is directly proportional to the elimination rate constant in the one-compartment pharmacokinetics model
O is inversely proportional to the elimination rate constant in the one-compartment pharmacokinetics model
O is logarithm of the elimination rate constant in the one-compartment pharmacokinetics model

O does not depend on the elimination rate constant in the one-compartment pharmacokinetics model

5(t) = 8, - e ker't

In this formula for one-compartment pharmacokinetics model, t means...

O the time needed for complete elimination of the drug

the time remaining until the drug is completely eliminated

the time passed from the beginning of iliness to the administration of the drug

@)
O the halfife of the drug
O
O

the time passed after administration of the drug

The half-life of the drug....

O is longer for the greater initial doses of the drug
O is shorter for the greater initial doses of the drug

O does not depend on the initial amount of drug administrated

14 N 14 from 39

The half-life of the drug....

O is the time needed to reduce the initial dose of the administrated drug by half
is the half of the time left to the expiration date of the drug
is the half of the time passed after the administration of the drug

O is the half of the time required for the complete elimination of the administrated drug

none of the enlisted
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plasma concentration

Time

Which of the pharmacokinetic curves shown in the picture correspond to a one-compartment pharmacokinetics model?

[ black line

red line

blue line

O
[ yellow line
O
O

green line

Which of the pharmacokinetic curves shown in the picture describe the change in the concentration of drug after intravenous
administration?

black line

O

red line

[:| yellow line

[:l blue line

green line

O

Which of the pharmacokinetic curves shown in the picture describe the change in the concentration of drug after intramuscular
administration?

[J black line
red line
yellow line

blue line

0000

green line

Which of the pharmacokinetic curves shown in the picture describe the change in the concentration of drug after oral
administration?

[ black line
red line
yellow line

blue line

O00A0

green line
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Which of the pharmacokinetic curves shown in the picture describe the change in the concentration of drug after rectal
administration?

[J vlackline
D red line
[:I yellow line

D blue line

D green line

Which of the pharmacokinetic curves shown in the picture describe the change in the concentration of drug after subcutaneous
administration?

[J black line
red line
yellow line

blue line

O0D00O

green line

110

amount of drug in plasma serum (mg)

0 05 1 1.5 2 25 3 35 4 45 5 55 6 65 7 75 8 85 &8 95 10 1105 11 11.5 12
t (hours)

What was the initial dose of drug C?

(write answer in mg, rounded to the nearest integer number)
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110

105

585388

amount of drug in plasma serum (mg)
s LhBEBey

n

0 95 1 1.5 2 25 3 35 4 458 § 455 6 6.5
t (hours)

What is the half-life of drug A?

(write answer in minutes, rounded to the nearest integer number)

110

9.5

10 105 11

11.5 12

amount of drug in plasma serum (mg)

1 1

e

0 05 1 1.5 2 285 3 35 4 45 5 55 6 65
t (hours)

What is the half-life of drug B?

(write answer in minutes, rounded to the nearest integer number)

9.5

10 105 11

11.5 12
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amount of drug in plasma serum (mg)

-

e
o

n

0 05 1 1.5 2 25 3 385 4 45 § 55 6 65 7 75 8 85 9 95 10 10.5
t (hours)

Compare the elimination rate constants for the drugs B and C.

@)

LD 2 Q0

they are incomparable

they are equal

elimination rate constant for the drug B is greater than elimination rate constant for the drug C
elimination rate constant for the drug C is greater than elimination rate constant for the drug B

the given graph does not provide enough information to answer the question

Compare the elimination rate constants for the drugs A and C.

O
O
O
O
O

they are incomparable

they are equal

elimination rate constant for the drug A is greater than elimination rate constant for the drug C
elimination rate constant for the drug C is greater than elimination rate constant for the drug A

the given graph does not provide enough information to answer the guestion

Compare the elimination rate constants for the drugs A and B.

O

O O OO

they are incomparable

they are equal

elimination rate constant for the drug A is greater than elimination rate constant for the drug B
elimination rate constant for the drug B is greater than elimination rate constant for the drug A

the given graph does not provide enough information to answer the question

11

11.5 12
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ka3

l‘:‘r:‘t“r.alainl"'l‘-':uscu::::. P c';‘;::ﬁw Target Organ
| shrat
.\‘-\—"/

Kidneys
IN

k. k.
o | .

[ Inactivation, Elimination of the Drug J

In the scheme of the multi-compartment pharmacokinetics model shown in the picture, select the equation that describes the
change in drug concentration in the kidneys.

(designations used in the answers:

C -- concentration of drug;

mscl - muscules; CS -- circulatory system; TO -- target organ, kdn - kidneys; Ivr - liver; out -- eliminated, inactivated)

O

d Cyatm

O Jr' = =kys * Ces + Ko * Cran
o Coa

O — 0 o kg - Comaet + Eag " Cog + Kyg  Cro = Ky * Cign
dr
A - L

O drj = kas - Cos + kso " Cone

O none of the enlisted

Enteral Drug
Administration

Gastrointestinal
Tract

Inactivation, Elimination
of the Drug

(] Kidneys

In the scheme of the multi-compartment pharmacokinetics model shown in the picture, select the equation that describes the
change in drug concentration in the kidneys.

(designations used in the answers:

C -- concentration of drug;

GIT -- gastrointestinal tract; CS -- circulatory system; TO -- target organ; kdn - kidneys; out -- eliminated, inactivated)

O Cuan

= = (kg + keo) - Coge + Ky - Ces
0t 2 L 2

),
...:'I:‘!'=1,_. Cary + gy Cog + hyy « Cpg = k
d

A

it

= =Ko * Cour = Koy “Cox # Kpy * Coan

HCan

—_ = Ky, (Car * Ces * Cro) = Kuz * Coin = k.

O O O O

none of the enlisted
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External
Application
(Ointment)

Circulatory
System

Inactivation, Elimination
of the Drug

In the scheme of the multi-compartment pharmacokinetics model shown in the picture, select the equation that describes the

change in drug concentration in the circulatory system.

(designations used in the answers:
C -- concentration of drug;

skn -- skin; CS -- circulatory system; Ivr - liver; out -- eliminated, inactivated)

i
O S o g ¥ Coar = By Gy 4z * o

=L (kyy = kne) * Copr = gy * Ceg + (kyy = Kya) * Coam

dCes
—— = kg~ G = By~ g+ K o = kg " Cior = kyo * Coum
—Z =y " ;

O
O
O
O

none of the enlisted

Inhalation
Anesthgsia

v
Inactivation,
Elimination of the Drug

In the scheme of the multi-compartment pharmacokinetics model shown in the picture, select the equation that describes the

change in drug concentration in the circulatory system.

(designations used in the answers:

C -- concentration of drug;

L -- lungs; CS -- circulatory system; TO -- target organ, Ivr -- liver ; out -- eliminated, inactivated)

O O O O O

none of the enlisted
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Subcutaneous
Injection

Hypodermic
Tissue

W o
Inactivation, Elimination of the Drug J

In the scheme of the multi-compartment pharmacokinetics model shown in the picture, select the equation that describes the
change in drug concentration in the biliary system.

(designations used in the answers:

C -- concentration of drug;

HT -- hypodermic tissue; CS -- circulatory system; TO -- target organ; b -- bile (biliary system); kdn -- kidneys; out -- eliminated,
inactivated)

x
:
=

O none of the enlisted

Intravenous .
Administration b Circulatory System
1
L
Liver Kidneys
I
I e 1 o
[ Inactivation, Elimination of the Drug ]

In the scheme of the multi-compartment pharmacokinetics model shown in the picture, select the equation that describes the
change in drug concentration in the biliary system.

(designations used in the answers:
C -- concentration of drug;
CS -- circulatory system; b -- biliary system (bile); Ivr -- liver ; kdn -- kidneys; out -- eliminated, inactivated)

O iy

o5 i ki~ Cos — (kg + ka1) " Cp

O dc

"d_:' =kyp* Ces = Kao " Coue = Koy " Gy

dc, ; ;
O "&'ri'=(k|)+kl_1"‘*u]'(r_'_u‘k?rl'tn
O dC

d_f.b = —kpg " Cour + kiz " Cos — ka1 - Ces

O none of the enlisted
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Inactivation, Elimination

Inhalation ) Lungs of the Drug

Kidneys

Target Organ

In the scheme of the multi-compartment pharmacokinetics model shown in the picture, select the equation that describes the

change in drug concentration in the circulatory system.

(designations used in the answers:

C -- concentration of drug;

L -- lungs; CS -- circulatory system; TO -- target organ; kdn -- kidneys ; out -- eliminated, inactivated)
— = Ry Oy = Ky Cog + kg " Cro = Kgy* Ceg
2° Cp = (kg + kyz)* Cro = Ky * Cran

=kyy - Cp = kga* Citn = kg3 * Cro + kzz ~Cro

dCey

= (kyy = kyp) - € = (kzs + ko) * Cog + kg3 * Cra
dt

O
O
O e
O
O

none of the enlisted

Oral
Administration
of the Drug

[ Gastrointestinal Tract ]

Inactivation,
Circulatory

System Elimination

of the Drug

In the scheme of the multi-compartment pharmacokinetics model shown in the picture, select the equation that describes the
change in drug concentration in the target organ.

(designations used in the answers:
C -- concentration of drug;

GIT -- gastrointestinal tract; CS -- circulatory system; TO -- target organ; Ivr - liver ; kdn -- kidneys; out -- eliminated, inactivated)

dCro

df

dCra
Ry Cor # Mgy~ Cog =~ by g = Ryg " Croy
O Bbonsmsmiasan
O L R e % " 5
1 11+ Ceg # Mg - o + kg~ Cro ~ (ksp + Kig) * Coe
O v, o,
dt % * Crg = kyy* Crg = kpy * Oy
O none of the enlisted



Rectal
Administration

Inactivation,

Elimination

of the Drug

Target Organ

. of the Drug ;

In the scheme of the multi-compartment pharmacokinetics model shown in the picture, select the equation that describes the

change in drug concentration in the circulatory system.

(designations used in the answers:

C -- concentration of drug;

mm -- mucous membrane; CS -- circulatory system; TO -- target organ; kdn - kidneys; out -- eliminated, inactivated)

O &
O

O none of the enlisted

®opMHU KOHTPOJIIO CAMOCTiliHOI podoTu:

1. KoHTposb npaBUIbHOCTI BUKOHAHHS MPAKTUYHUX 3aBJIaHb 3 TEMH.
2. KoHTpoh MpaBHIIBHOCTI BIJINOB1/IEH HAa TECTOBI 3alIUTAHHS

By HaBYAJBLHUX 3aHATH, M YaC AKUX MPOBOAUTHLCA KOHTPOJIb CAMOCTIITHOI podoTH:

CamocrTiiiHa poOOTa BUKOHYETbCA CTYAECHTaMHU

1 TmepeBIpseTbCid BHUKJIAJa4eM Y

103aayAUTOPHUM yac. Y pa3i BUHUKHEHHsI CyNepeuIMBUX MUTaHb 111010 BAKOHAHHS 3aBaHb
a00 OLIIHIOBAaHHS CaMOCTINHOI poOOTH, 11l MTUTAHHS BUPILIYIOThCS IT1]] 4aC KOHCYJIbTAII1i.

KpuTepii ouinioBanHs1 camocTiiiHOI podoTu:

a. PO3B’M30K KOXHOTO MPAaKTUYHOTO 3aBJAaHHS OIHIOETbCS BUXOASAYM 13 MaKCHUMAJIbHOI
ominku 10 6amiB. KoxHa mnommiika 3HWXKYE MakcUMalbHy OIiHKY Ha 10% (1 6an).
TakuMm 4MHOM, MakCHMaJbHa OLIHKA 3a MPAKTHYHY YaCTHHY CaMOCTIHHOI poO0TH 3 1aHOoi
TeMu ckiaaae 10 6anis, MiHIManbHUM 0aj, HEOOX1THUH 1)1 3apaxyBaHHS pOOOTH CTAHOBUTH

6 Oais.

b. IIpoxomKeHHS TECTy OIHIOEThCS BHUXOASYM 3 MaKCHUMaibHOi omiHkH 1 6am. Jlns
3apaxyBaHHs TeCTy HEOOXiTHO oTpuMaHHs He MeHIe 60% npaBUIbHUX Bianosinel. Tect €
TPEHYBaJbHUM 1 KUIBKICTh CHpPOO MPOXOIKEHHS TECTy HEoOMeXeHa. 3apaxOBYETHCS

pe3yJbTaT HalKpaIoi cipooH.
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