


Knaccudumkauma n HasBaHuA
JFleKapCTBEHHbIX MpenapaToB

CHz CHs3
Ibuprofen = 2-(4-isobutylphenyl)propionic acid H,c_(le_CHZU bi—coom
1. Generic ibuprofen from eight manufacturers

2. Ibuprofen under different brand names; introduced as Brufen® (no longer available)

Aktren® Contransural®, Dismenol®, Dolgit®, Dolodoc®, Dolopuren®, Dolormin®, Dolosanol®, Esprenit®,
Eudodin®, Gynofug®, Gynoneuralgin®, IbU®, Ibu-acis®, Ibu-Attritin®, Ibube ta®, 1budolor®, Ibu-Eu-Rho®,
Ibuflam®, Ibuhemo-pharm®, Ibuhexal®, Ibu-KD®, Ibumerck®, Ibuphlogont®, 1bupro®, 1buratiopharm®,
Ibu-TAD®, Ibutop®, INico®, Imbun®, leraprofen®, Kontragripp®, Mensoton®, Migranin®, Novogent®,
Nurofen®, Optalidon®, O pturem™®, Parsal®, Pharmaprofen®. Ratiodolor®, Schmerz-Dolgit®, Spalt-Liqua®,
Tabalon®, Tempil®, Tispol®, Togal®, Trauma-Dolgit®, Urem®

AcnunpuH OT NMaTUHCKOro HasBaHus uUBbl Spirea alba
AHanbruH ot algos (6onb)



Pa3genbl dpapmakonoruu

dapmakonoruio noapasaensoT Ha O6LWYH0 U YaCcTHYIO.

O6wasn papmakonorna nsy4aet ooine 3aKkOHOMEepPHOCTHU
B3auMOAENCTBUSA NIeKapCTBEHHbIX BELLEeCTB C XXMBbIMU
opraHusmamu.

YacTtHana dpapmakonorus paccmatpmBaeT KOHKPETHbIe
dapmakonornyeckue rpynnbl U otAesNbHblIe Npenaparhbl.

Pasgenamu n obwen, u HactHOU chapmMaKkonormm ABMAKOTCA
cdapmakokmHeTnka U hapmakogmHamuka.

dapmakokuHeTuKa (oT rped. pharmacon — niekapcTBo, kineo -
ABUraTb) nsy4yaet cyab0Oy nekapctea B OpraHusme: ero
BCcacbiBaHue, pacnpeaesnieHne, Metabonnsm v BoiBeaeHue.

PapmakogmnHamMmuka (oT rped. pharmacon — nekapcTBo, dynamis
- cuna) usy4vaet ononormnyeckue 3acppeKkTbl ieKapCTBEHHbIX
BeLllecTB, FIOKanmn3auur U MexaHu3Mbl UX 4eUCTBMUSL.




BcackiBaHue, pacnpeneneHue u
BbiBeAeHMe NeKapCTBEHHbIX BeLLeCcTB
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[lyTn BBepgeHusa nekapctBe. BcacbiBaHue

OT nyTen BBeaeHUA 3aBUCAT CKOPOCTb pa3Butusda acpdekra, ero
BbIPpaXXeHHOCTb U NPOAOIMKNTENIbHOCTL. B oTAenbHbIX criyyasax
NyTb BBeAEHUA onpeaenseT Xxapakrep AencTBus
rleKapCTBEHHOro BelecTBa.

CyuwecTtByOLUMeE NYTN BBeAEHUA Noapa3aenaioT Ha
3HTeparnbHbIe (Yepes XKefnyao4YHO-KULLEYHbIU TPAKT) U
napeHTepanbHble (MUHYSA Xenyao4YHO-KULWEeYHbIN TPaKT).

OHTepanbHbIe NYTU: Yepe3 pPoT, NoAa A3bIK, B
ABeHaAUaTUNEepPCTHYIO KALLKY, B NPSAMYHO KULLKY.

NMapeHTepanbHbIe NYTU: NOAKOXHbLIA, BHYTPUMbILLEYHbIN,
BHYTPUBEHHbIU, BHYTPpUapTepuaribHbIW, BHYTPUCTEPHAaNbHbIN,
BHYTPUOPIOWNHHBLIN, UHIFaNsIUMOHHbLIU, cybapaxHoOnganbHbIN,
CyOOoKUMNUTanNbHbIW, UHTPaHa3anbHbLIN U Op.




MexaHun3mMmbl BcacbiBaHUsA

MaccuBHaa anddysus .
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MexaHnsmbl BcacbiBaHUSA

— A. Membrane permeation: diffusion

— B. Membrane permeation: transport ————

— C. Membrane permeation: vesicular uptake, and transport
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MexaHnambl BcacbiBaHus

 Abcopbuusa (oT nar. absorbeo
- BcacblBalo) crnaodblix

3NEeKTPONIMTOB 3aBUCUT OT
pH.

B kucnom cpepe xenyaka atu
coeanHeHun (bapobuTtyparhbl,
canuvuunartbl) HaXxoOATCA B
HEMOHU3NPOBaAHHON

R—=COOH

(nMnodunbHoON) hopme n N 0o = Conommen smpsasewoOT. patruve
BcacbIBalOTCS NyTeM
anddpysun.



[MlepopanbHoe

Administration

Enteric Tablet, Drops,

coated capsule mixture,

tablet - effervescent
solution

BBeAeHue

Matrix
tablet

Coated
tabletwith
delayed
release



UMHransumoHHoe BBeOeHMe nekapcTB

Depth of
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aerosolized
drug solution

~Brug swept up
is swallowed

100 um <

Naso p_hai"}nk =
=

L]

A

i

:

i

L 10pm k

Trachea, bronchi

g

: >2 le._,- <4

Bro ncﬁloli. alveoli I

| As complete As little
presystemic enteral

elimination absorption

! as possible as possible

Low systemic burden

Surface view of c iliated
epithelium
(scanning EM photagra ph) {



daHCAepMalsibHOe€ BBeAEeHUEe JieKa

3 Liquid
Powder [ .% ~_> Solution
| 3 oo Aqueous Alcoholic
Paste l< ] Dermatolog Ca"S‘P solution tincture
| [y ! ]
' =l |
1 { N
Oily paste i = Serrfsolid o =1 Hydrogel
. [ ] é
Ointment < B 7 e Lotion
Lipophilic | Hydrophilic Crem Suspen- Emulsion
ointment ointment sion
Lipophilic | Hydrophilic
cream cream |
~
et 20
(®]
‘Water in oil Gel, water
SR
S
=%
A 258
> PR 1 )
Perspiration _(1 —p -:4'~
impossible possible 1.7 17 A\

Dry. non-oily skin

B. Dermatologicals as drug vehicdles

Lipophilic drug

Lipophilic drug

Oily, moist skin

Hydrophilicdrug

drophilic dru:
i'_r:yhyd rophilic >
base

inlipophilic in hydrophilic in lipophilic
base base base
- o - - o - | o - - - -
> o e el 8N [ommisid m e -l
- -
o "H® o e T |GEESECIE el

Stratum comeum
Epithelium

T e O w9

B ..

Subcutane ous fat tissue

S /‘W

pcTB



[NocTynneHue nekapcTB B KPOBOTOK Npu
pa3HbIX cnocobax nx BBeaeHuns B
OpraHusm

Distribution in body (& |36




PacnpegeneHune nekapcTB B opraHM3me

— A. Time course of drug concentration

Absorption

Uptake from
stomach and
intestines
into blood

Bateman function

c=

Drug concentrationin blood (c) !

_Dose kq
Vapp kZ'kI

Distribution
into body
tissues:
c-phase

x (e*tekaty

Elimination

from body by
biotransformation
(chemical alteration)
excretion via kidney:
B-phase

Time (¢)

4

Intravenous

— B. Mode of application and time course of drug concentration

Drug conce ntration in bload (c)

Intramuscular

—
Time (¢)







Bapbepbl Ha NyTK pacnpeaeneHus
nekapcTtB

OO6u4YHLIE HANUANRPbI Hanuanaps mosra
(ronumma crewum 0.1-0.3 mu) (ronugmma cresun 0,1-0,3 mK)
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@ MyTem aKTMBHOrO TpaKCnepTa




PacnpegeneHune nekapcTB B opraHM3me
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PacnpegeneHne nekapcTB B OpraHu3me

Solid substances and
structurally bound water

Intravascular Intravascular and Extra- and Tissue binding
interstitial intracellular
Intracellularwater  Extracellular water Plsma: [aterstitium
anderythrocytes 6] s | | |
| L]

Aqueous spaces of the organism

| e © * . %1 lysosomes

——— Nucleus

-~ membrane




PacnpeaeneHne nekapcrtB B oOpraHM3me

| @ |
.

Intravascular Intravascular and Extra- an: Tissue binding
interstitial intracellular
Plasma  Interstitium
6% 5%
4%
65%
| |
Erythrocytes | Aqueous spaces of the organism
Intracellular space
T oo @ ) . . > &1 lysosomes
t & e 1 &
b e 2 g N Mito-
| Y ) ) chondria
ST
R B L S " Nucleus
it e’ ey
P M o 'S
1 e 1 | Cell
o o o g a2y . membrane
6 7




PacnpegeneHune nekapcTB B opraHM3me




MeTtabonnam nekapcTBeHHbIX CPeAcCTB

Usroxposm P-450

P-450 HESABHUCVIMOE
OKMCNEHME
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MeTabonuam nekapcTs

— A. Examples of chemical reactions in drug biotransformation (hydrolysis)

Esterases Ester Peptidases Amides Anilides
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MeTabonusm
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— A. Examples of chemical reactions in drug biotransformation
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— A. Cytochrome P450 in the liver

Inducer

@

RXR

MeTabonuam nekapcTs

Transcription [‘\ /J Q
factors -

- £
Protein
synthesis e )" i
mRNA
'—> CYP gene

Ratinoid-X-
receptor

Substrates

Inhibitors

Constitutive
androstane receptor

Arylhydrocarbon

3
SSRVESS N\
Constitutive {

androstane
receptor \FEsredie

methasone, pheny-
toin, St. John's wort
PXR D . ™

.

Pregnane X-receptor

cvp
A 2 — B
b — _ 3A4

i r:erzelr:"g:ocarbon k;{’. Pregnane-X-recptor
— B. Cytochrome P450 isozymes
Inducers Cytochrome Substrates Inhibitors
Barbecued meat,
tobacco smole,

Clozapine, estradiol,
haloperidol, theophylline

receptor

Phenobarbital, ————n Ibuprofen, Losartan

Rifampicin cyp N
- 29

Carvedilol, metoprolol,
tricyclic antidepressants,
neuroleptics, SSRI, codeine

Ciclosporin, tacrolimus,
nifedipine, verapamil, statins,
estradiol, progesterone,
testosterone, haloperidol

Fluoroquinolone

Isoniazid, Verapamil

Quinidine, fluoxetine

HIV protease inhibitors,
amiodarone, macrolides,
azole antimycotics,
grapefruit juice

ciclosporin
elimination

— C. Drug interactions and cytochrome P450

Rifampicin, Itraconazole
St. john' t
fORGS WO & i Ciclosporin %
Transplant
rejection Induction Inhibition
of CYP3A4 of CYP3A4
Accelerated

W | :

Ciclosporin
nephrotoxicity

Delayed
ciclosporin
elimination

— A. Flow patterns in portal vein, Disse's space, and hepatocyte

™

Gallbladder

i

— B. Fate of drugs undergoing
hepatic hydroxylation

Phase|
metabolite

Bilia
capillary

Phase I
metabolite

de

Y
(-Glucuroni

C. Hepatocyts
A

; o 20

b) After phenobarbital administration




MeTabonuam nekapcTs

B pesynbrate meTabonnama nekapcTBeHHbIe BelwecTBa
CTaHOBATCA rMApPo(puribHbLIMU, YTO YCKOPSIET UX BbiBeAeHne
yepe3s NMoYKku, T.K. NPU 3TOM CHUXKaeTcs ux peabcopbuus B
No4Ye4yHbIX KaHanbLax.

OOGpa3syrwmeca metabonutbl 0ObLIYHO 06NafardT MEeHbLLUEW
aKTUBHOCTbLIO, YEM CaMM fleKapcTBa.

lNMponekapcTBa caMmu He aKTUBHbI, HO B OpraHu3me B npouecce
MeTabonnama npeBpaLlaloTCA B akTUBHbIE BellecTBa:
neesogona (NPoTUBONapKMHCOHOYECKOe CpeacTBO) OKa3biBaeT
adphekT, npeBpawiascb B fopaMuH, a

MeTungona (rMmnoTeH3nBHOE CPeacTBO) AEeNCTBYET,
MeTabonuanpysachb B a-MeTUNTHoOpaapeHarivH.



MeTabonuam nekapcTs

B HeKkoTopbIX cnyYyasaXx XMMM4yeckue npeBpaLLeHUst MOryT
NnpUBECTH K:

NoBbIWEHU aKTUBHOCTU MeTAa0ONMNTOB auasernam <
oKcasenam v Hopauasenam (TpaHKBUIIU3AaTOPbI);

[MoBbIWEHNIO TOKCUYHOCTH cdeHaueTunH <
deHeTNAUH;

U3meHeHnIO XxapakTepa oencreus aHTugenpeccaHT
unpasuvg npeBpaLwjaeTcs B

NPOTUBOTYOEpPKYNe3HbIU NpenapaTt U3oHuasng;

MpeBpalieHN0 0QHOro aKTUBHOIO CoeAUHEeHUs B Apyroe
KoaeuH



dakTopbl, BNUsoLme Ha MeTadbonnam

* NHaykuua depmeHTOB. HeKoTopble NnekapCcTBeHHbIe cpeacTBa
(beHoOOapOuTan, kapbamasenuH, ataHon, pudaMmnUuUmnH) n
TOKCUKaAHTbI (NMorMuMKnnyeckme yrneeonopoasl TadbayHoro
AbiMa) BbI3bIBalOT UHAYKLUIO (MOBbIWEeHNe aKTUBHOCTH)
MUKpOCOMarbHbIX epMeHTOB MeTabonuama (UuMToxpoma
P-450). Bo3MoxXHa nHaykuus u apyrux oepmeHTOB, Hanpumep,
LuTOMnIasMaTuyeCcKom ankoronbgerngporeHasbl

° YrHeTeHue akTMBHOCTU chepMeHTOB. CHUXXEeHNe aKTUBHOCTU
chepMeHTOB MOXeT Bbi3bIiBaTb pa3BUTUe NOO6O4YHLIX 3hdeKToB,
CBA3aHHbIX C ANUTESNIbHON LNPKYNSLUen riekapcTs B
opraHusmMe. pUTPOMULMH 3aMennsaeT MeTadboriu3am Takmx
NnoTeHUMaribHO TOKCUYHbIX JIeKapCTB KaK TeohunnvH,
BapdapuH, KapbamasenumH n QUrokCuH.



dakTopbl, BNUsoLme Ha MeTadbonnam

eHeTnyeckue dpakTopbl.

8 % HaceneHnst MeasieHHO rMAPOKCUNTUPYIOT NleKapcTBa
(XMHUH, nponpaHornon u ap.). B opraHname TakMx nauueHToB 3TU
reKapcTBa AeUCTBYIOT 6oree NpoaomMKUTESbHO.

50 % HaceneHus ObLICTPO aUueTUNNPYOT N30HUA3nA, a
OoCTalribHble - MeArieHHOo. Y nuy ¢ meAarieHHON UHaKTUBaumeu
W30HUa3naa CHMXKeHa akTMBHocTb N-auetuntpaHcdepasbl
neyeHU n HabnopgaeTcsa KyMynsuusa npenapara B opraHusme.

Y 1 13 2500 yenoBeK UMeeTcsl aTunu4yHaa cpopma
NnceBOOXONMMNHACTEpPa3bl, YTO CMOCOOCTBYET NOBbLILWEHUID
aKTUBHOCTU U YOJIMHEHUIO AeNCTBUA (OT 6 MUHYT A0 2-X U bornee
yacoB) OUTUNUHA (MUOpEeNnaKkCcaHT).

Bo3pacr.



BbiBegeHne nekapctB M3 opraHuiama

BbiBegeHne ¢ Mo4you
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BbiBegeHue rneka

— A. Filtration and concentration

PCTB M3 opraHu3ma
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BbiBegeHne nekapctB m3 opraHu3ama

 [a3000pa3HbIe 1 MHOrMe neTyyune BelecTBa
BbIBOAATCA U3 OpraHn3ma yepes rierkme (cpeacrsa
ANSA NHransuuoHHOro HapKko3a).

e OTOenbHbIe NpenapaTbl BbIAENAIOTCA:
CITIOHHbLIMU Xene3amu (noanabl);

NoToBbLIMM Xerne3amu (auTodan - nporusonenposHoe
cpeacTBoO);

Xenesamu xenygka (XMHUH, HUKOTUH);

Keresamu KULWeYyHuKa (crnabble opraHn4yeckue
KUCNOTbI);

clie3HbIMU XKene3amu (pudpamMmnuumnH).

B nepuopg nakraumm — MosfioYHbIMMU XKere3aMu
(CHOTBOpPHbIE, aHAaNbreTUKN, 3ITaAaHOM, HUKOTWUH,
AHTUOMOTUKMN N MHOTUE apyrue).



BbiBegeHue nekapcTtB M3 opraHusma

OogHum un3
cpapMaKOKMHETUYECKUX
napamMeTpoB ABNAETCH

(t1/2)

nepuvuoa nosiy>kudHum

OH oTpaxaeTt Bpems, B Te4eHue
KOTOpPOro coagepxaHue
BelecTBa B Nnyiaame KpoBuU
CHuXxaetcs Ha 50 %.

NMpouecc anumuHauuu n3
nna3mbl HOCUT
3KCNoTeHUunarnibHbIn
XapakTtep.

— A. Exponential elimination of drug
Concentration (c,) of drug [amountjwal]
Flasma halflife t, 6= G- €kt
Cyy —;— [N ¢,: Drug concentration at time t
In2 o Initial drug c after
ek * administr. t fd gdose
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e: base of natural logarithm

k: elimination constant
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