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INTRODUCTION TO PHARMACOKINETICS AND

PHARMACODYNAMICS

Phormocokinetics :

- 1

. S‘\“ud.‘lj of movement of dru.gs in the bodg oafter intoke ’through any route.

Pharmacodanamlcs :
* Drug induced c‘ncmae in the bod‘tj.

Course of Drug Through the Body

00:04:20

- token orod‘.g

ndipose
tissue

LA ]

Some drugs i Redistribution

Sﬂs’cemic circulotion

Corvtai.ning
Breakdown
' 0% bond
Remaining drug
l most drugs bind reversib15

Liver :

Pharmacology « v1.0 = Marrow 8.5 + 2026

most drugs Sﬂs’cemic o Hidneg.}

- Breokdown —» Mokes drug circulotion
woder soluble eut.

I Phormocokinetics
B Pharmacodynamics

—» Drugs reaching adipose tissue :

* Very short agﬁng.

* | Lipid solubility,

® Crosses B,

* g9 Anaesthetics.
- Propotol.

- Thiopen’tone.




2 - General Pharmacology

PHARMACOKINETICS : ABSORPTION - PART 1

Absorption 00:00:25
g .
E:iologicoj membroane = Carrier
[ =
Intestinal Blood vessel
lumen lumen
D
b A a Dy p - Fitration:
v AD porins €g * Insulin (subcutaneous)
AT +
4 A Along conc. } i r_\o
> » a i Simple / Passive difSusion (M/c) required
FaN Smdien{'
A A A MR . Facilitoted difSusion : ~
Caoxrier A 9 ) N ‘&5 P gLuUT recep’cors.
ediskod | Sradlenf (eLuT absorp+ion based on Smdmen*c)
transport Independent > A V. Active transport : ATP required
of conc. Eg P SeLT recep’cors
3raf.iien’c SGLT I —= On small intestine.

SELT a —» On renal tubules.

Pharmacology - v1.0 » Marrow 8.5 - 2026



Pharmacokinetics : Absorption - Part 1 - 3

Active Transport : P-Glycoprotein Pump (pgp)/MDR, Pump 00:09:00  ____ RS 80—
m/c type of ABC pump.
Function :
gmall intestine/liver
A Along > mogt drugs
AA the cone.
A A gradien’c

» Some drugs eHlux : First pass metabolism.
- Drug excreted before reach‘xng

A A -
A l gpithelial cell glood systemic circulodion.,
2 ssel
Pﬂglgcoproitem ve
luren
PUJ"DP
Signi?\wnce=

€9 ¢ DIgoXin dosage is caleuloted based on arnount beina lost d/+ drug efSlux

Blood Brain Barrier (BB :

&9 : Loperamide (opioid) * MDR pumps are present in BR.
- Used in Rx : Diarrhoeo. » Lopermide cannot cross BRB.
- Pcts on GIT.
MDR, e T
i i B6
Note :

Another cause of dru.gs not Crossing BB —» Woter solubihtﬂ.

Plocenta. : Certain drugs connot eross From maoternal circulotion to fetal circulotion
a/t presence ot MDR, pumps in placenta.

ile acid excretion : D/t presence of MDR, pumps on hepatocytes.
In Bacteria / Tumor cell :

develops
cell —— PBP pump

Drug eMlux Resictance.

Pharmacology « v1.0 » Marrow 8.5 » 2026



4 - General Pharmacology

{

!

}

Substrote : Inducers : Inhibitors
undergoes efSlux 1 no. of pump | no. of pumps
by pump (Couses drug Failure) (Causes drug toxicity)
* Loperamide = Enzyme inducers * Veropomil
* Cyclosporine * Rifampicin * Amiodarone
* Digoxin . P’nena’coin * Quinidine
* Phenobarbital * Cyclosporine
* Hraconozole
* nerotinib
. Erg’chromt\cin/
' Clar if'nrom}jcin
eflects of blockade :
Drug blocking P& effect

. R'@ampicin

Digoxin Lailure

. C}ar'rkhroml:)cin

Digox‘m ’roxici&g

* Cyclosporine

Cholestadic joundice

. Verapamil

used in reversal of drug resistance
(Cancer, bacterio)

* Quinidine

Loperamide induced central S/

Passive Diffusion

00:27:35

Intestinal lumen

Repelled
Polar/ ionised/charged‘s <

- woder soluble : excreted

Non polax/unionised/neutral

L‘Lpid

Proteing oed

—"-.-—.-.--____---‘--‘-"
( Proteing 234

L'up'td
Blood vessel lumen

Not absorbed

\ N Absorbed

>~

--...___________________...-/

~ (Lipid soluble)

Possive Ditfusion

Pharmacology » v1.0 + Marrow 8.5 + 2026
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PHARMACOKINETICS : ABSORPTION PART 2

Ionization of Drugs 00:00:10
C_ri-teria:
Absorohon e
Solubility Lipid Waoker
lonizadion unionised lonised
Relation of pH of
_ gquol unegual
medium
% Polarity Non polar Polar
nnemonic : LUNA nMnemonic : WIPE
Unionizadion :

* Acidic drug - Acidic medium @ Stomach,

* Basic drug - Basic medium : Small Intestine.
£q ¢ Aspirin (Acidic drugy is unionized in stomach.
eut Mo absorption of unionized drug @cth acidic § basie) happens in Small intestine :
Duodenum ©/% large surface area).

Note :

* Resection of emall intestine —» | Absorption of drug,
* mx: | Dosage of drug or change route.

lonization (&xcretion) :
* pH o drug ond pH of medium ore ditSerent.

Clinical nppﬁcodcion :

* RAcidic drug toxicity » Moke urine Basic
= Aspirin
- Phenobarbital —_— 65 bicarbonate : Urine Alkalinizer.
- methotrexate j
* Gosic drua {Oxici’cg » Maoke urine Acidic
- Amphetomine > By Ammonium chloride * Urine Acidifier.
Note :

Other examples for Urine acidifiers are Vit C, Cranberry Juice.

Pharmacology + v1.0 - Marrow 8.5 - 2026
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6 - General Pharmacology

e e e v Henderson - Hasselbalch Equation 00:13:28

Quantification of lonization.

* fcidic drug —» 108 Cunionized] = pra. - pH (OF medium).
Clonized]

* Bosic dmg —> log Clonized] = pra. - pH
Cunionized]

* &g lonization of acidic drug with pka. = 4 in stomach (pH = ).
l ELU] =4 -3
chon

'.03 EU*J =3 — 'T! 10*— L_*." =100 } 99% unionized § 1% ionized,

* pra: pH of the medium ok which SO% drug is ionized § S0% is Unionised.

Absorption of Oral Drugs 00:21:30
l. Delayed absorption of Oral drugs
Toblet /Capsule
¥ ]
IR : Immediote eR : Ex’cendec?l Release
release ] v

SR ! Sustained Releose CR : Controlled Releose
RKA 2ero order CR

A $ i A
Plasmo. oSO
Plamsa. | “2 cone. - Cone. CR
Cone. Shorter peak
T Duration
- . of action =3
2 y Tme O el =
Dose Dose — Time Dose
Mechanism ¢ Frequent dosing * Better compliance. * Polymer coating of pores.
.I,C,omphance. * Polymer coating present. * CR 2olpidem.
example * Indomethacin TID. * <R Indomethocin.

Pharmacology - v1.0 - Marrow 8.5 » 2026



a. brugs bﬂpassing the stomach :

Pharmacokinetics : Absorption Part 2 - 7

‘

Delaaed releose :
* Release of drug in S
instead in stomoch.
* &g Sulfasalozine —»
For ulcerative colitis.

Rate and Extent of Absorption

}

enteric cooted :
2.3 : PPl — Protect
from Sas{'ric HCl.

00:31:00

Bicavailability (9 :

Froction of dma reoches SBS.’remic circulotion unchanged.

Foctors de’cermin‘mg $:

{

* |100% o% drug —» Intestinal absorption

v

excretion of a fraction

> Drug bﬁpasses liver.

* 158 i ™ T Absorption occurs.

Plasmao. concentradion :

S

Oral Time

Concentration Time Curve

v

——3» Areo. under the curve (V)

sujs’cem‘xc circulodion

Fraction undergoes first pass metabolism

Area. under the curve Orab ¢ AUC

Bioovailability : AUC,

AuC,,
N

X 100

[
Xy S

extent of Drug Absorption —
Onlt\ route with 100% &.V & WV

Pharmacology * v1.0 * Marrow 8.5 » 2026
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8 - General Pharmacology

----- Active space ----- Route of adminictrotion Bicavailability
\% |
Im/sc 0.15-1.0
Orol 0.05-1.0
Note :

§ does not indicate rate of drug absorption.

Rate of Drug Absorption :

PC A ,
| * Cmoax s Moximum plasma

|

C. Max cone ochieved, b5 o drug.

* T.mox : Marker of rate of
drua absorp{ion.

Bioequivalence in drug industry :
* Biocequivalence : Two pharmaceutically equivalent compound with similar rote
(Tmox) and extent (AUC) of absorption.
* Branded drug : One which is invented, potented for 30 years.
* Generic drug * Legol copy of a. new drug (Done after patent expires).
- genefit ot a generic drug : Cheoper.
— For generic drug approval : ANDA (Abbreviated New Drug Applicatior.
* Criteria for approval :
Generic drug = Bioequivalent o Branded drug within + 40%.

Pharmacology * v1.0 » Marrow 8.5 + 2026



PHARMACOKINETICS : DISTRIBUTION

Apparent Volume of Distribution (AVd) 00:00:20

Definition :
* Hypotheticol volume of plasma. in litres necessary to account for the total
amount of drug (intravascularly and ex’cmvo\scwarlg) in the potient’s body,
* Drug with 1 Avd —» Mostly in extravascular cornpar’tmen’t/ Tissue.
* Drug with § Avd —> Mostly in Intravascular compartment/Systemic.

----- Active space

Caleulotion :
avd = %%3)— X § = L,oading dose :
Co
l Avd X C
D= —5—
Initial p'uasma concentrotion § /\\,
e £ 6‘100&&%'.&]0‘.'.1%5 Targe‘c plasma. concentration
o B tienii (conston®)
£ = I in introvenous route ; @

- #Avd ot adrugis T, Dose is
increosed to maintain (‘,T

Factors Determining Apparent volume of Distribution :
Obesity ¢ T Volume of distribution (Ve
Fok content «P:

Athletes : | vd cvd
Lssex: F(] Fot content) » m
Lipid Soluble (PKoD.

Albumnin binding (Plasma. proten binding) o |
vd

* Tissue b".nd‘\na.

ES 3
* Dictribution of Digoxin —» Skeletal muscle > Heart
©/t 1 masy)  (Target orsan)

- Hence loadmg dose is determined bﬂ lean bodg MosSS
(Not +otal bod5 moss)

Sign‘&cance in toxicity :
trodi
. 11 Vd—CT extravaseular concentration
} Introvascular concentraion

* Antidotes are given in toxicity,
Pharmacology * vi.0 - Marrow 8.5 - 2026
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10 - General Pharmacology

Drugs with T vd:
mnemonic : BRDDOC.

Drugs not cleared by dialusis Antidotes
Benzodiazepines Flumazenil
Beta blockers @locks PCR) &lucagon ( 1 eamp)
Amphetamines Armmonium Chloride
Digoxin Digibind
Opioids Noloxone
Organophosphates Atropine
Calcium channel blockers Calcium gluconate

Plasma Protein Binding

00:22:18

lmpor’mn’c plasma Pro{eins :

* Albumin — Binds 1o Acidic drugs (m/c).
* Ol acid Sltjcopro’cein : Bosic drugs.

a | acid glycoprotein

. nﬁpsgcho’cics

* Antidepressants

* Hnﬁepilephcs

* Antibiotics : sulfonamides
Brugs bound | e pnticoagulant : WarSarin

Increase each

. Tricﬁciic an’cidepressm%s
. Opioids
L F\n’darrhgthmic

- B blocker
* Aspirin others plasma. cone. = taEe
i T
it used ogether - Lidocaine
T&leeding
{ Albumin T a1 gycoproteins
effect on drugs T Free drug | Free drug
1 Risk of toxicity | effect
-l :
 Albumin : ! *
R —— * Inflammodory :
- c
SPRREene - Rheumadtoid arthritis

Clinical Rpplicai:ion - CHD
— Liver Cirrhosis
- Diabetes mellitug

- 'mil'l.o.mmodcora bowel
disease
* myocardial infarction

Pharmacology * v1.0 « Marrow 8.5 - 2026




PHARMACOKINETICS : METABOLISM

Phase |
( l |
Pro drug mMost drugs
(noctive) (Active)
l4— Drug broken ——» i
Activoted down Inoctivoted
Functional group ”"_“"‘i
Drug + Functional
group
Procirugs :
° Proguanﬂ.

Ramipril § other ACEi (except Captopril, Lisinoprib.

Oxcarbazepine , Omeprazole.
Dipivefrine, Levodopo.
Rocecoadotril.

S— Fluorouracil.

gemcitabine.

Reactions of Drugs in The Phases

- 1

Phase a

D'rug + Functional group
A= Conjugote

Drug + Functional group (~ve charged)

+.

conjugote

l

lonized § woder soluble

‘aasﬂg excreted

Plocebo does not contain

any drug.

00:06:20

Phose | Reactions :
mnemonic : ORCHAD

Phose I\ Reoction :
Named ofter the conjugodte :

Oxidodion (m/e). * glucuronidation (M/C) : microsomal.
Reduction. . &lgcinaﬁon.

Cacﬁzadtion. * glutathionation.

H,:Jdroys-.g_ . F\CGJCS'.O&‘.OT‘\. > Non microsomal reactions.
Aliphadic hadroxglodtion. . me’c’ng'.aﬁon.

Aromadic hydroxylation. * Sulfation.

Deaminadion.

Phosge | reoactions are enobled bﬂ microsomal CYPASO enzymes.

Pharmacology * v1.0 - Marrow 8.5 - 2026



----- Active space -----

12 - General Pharmacology

CYP4ASO Enzyme Group :
* ©Y (cytochrome) : Heme protein that binds oxygen —» Focilitates metabolism.
* P4SO: enzymes discovered in plant pigment, absorbs light of 450nm
mvelengﬁ'\.
% Eg s CYPIRG
| — Denotes the ¥omii3. A— Sub%miiﬂ. a — geneisoform number.

Drugs metabolised in Phase | (By CYP4SO types) :

CHYPIAS, : CYPaBL ¢
* Paracetamol. * -mercaptopurine.
* Tocrine. . me’thljldopa.
* Theophﬂlnne.

CYPACI : Phenytoin, Warfarin.

CYPACIo : -
* metobolises Omepmzoie. L co

* Activotes Clopidogrel. | Omeprazole decreases the eftect of clopidogrel.

mpetitive Inhibitors (3 substrates, | enzyme) :

CYPADL ¢
* metobolizes :
- Psychiadric drugs (Antidepressant, Antipsychotics).
- Opioids.
- B-blockers.
* Activates : Tamoxiten.

cYyPagl . '
* ethanol _chr . mn-s—-[—mﬁ—» CYPagl upregulaﬁon
1
L 4
* Paracetamol » T NAPQL s Hepototoxicity
(Parocetamol metabolised by CYPaEl >> CYPIAR)
cyePzp4 (/) :

metabolises >S0% of drugs (&g : Mifepristone).

Pharmacology * v1.0 » Marrow 8.5 » 2026



