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PHARMACOKINE T I C SF—>What body does to a drug

The term pharmacokinetics denotes the quantitative studying of drug

Absorption, Distribution, Metabolism and Execretion (ADME) and their

mathematical relationship.
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Fate of the drug in the body

Absorption: Describes how the drug moves from the site of administration to the site
of action.

Distribution: Describes the journey of the drug through the bloodstream to various
tissues of the body.

Metabolism: Describes the process that breaks down the drug.

Excretion: Describes the removal of the drug from the body.
Elimination: metabolism + excretion

When you either swallow a tablet or apply a cream on your skin the first thing that takes place is
ABSORPTION through the skin or stomach, then it gets into your bloodstream ...

And then it get DISTRIBUTED into the fluids outside and inside the cells

these cells could be at the target site -> therapeutic effect ¢/gall qadad/ 5L

Or other sites -> adverse effect or side effect =/ gull dsleall §i diladl (B1,eY

So once the drug gets distributed all over the body the body started METABOLISING it, basically
modifying the drugs so that it’s easy to excrete

This is primarily done by liver , but it can also be done by other tissues

The last step is EXCRETION in bile, urine, feces
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ABSORPTION OF DRUGS
<+ Definition: absorption is the passage of drug from the site of administration

ic circulation. . .
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*» Methods of transport across cell membranes:

Al ST 1- Passive transport:

a. Simple (lipid) diffusion: the lipid soluble drugs can casily
Jull Lead o3 Bk aa

cross lipid membranes along concentration gradient with no

energy.
b. Aqueous diffusion (filtration): the water soluble drugs can

pass only through water filled pores or channels.
r>profeins
b g Clow  2- Carrier-mediated transport: the drug passes across cell
1 e

membrane by specialized carrier molecules (which are sites for

saturation & competition petition):

a. Facilitated diffusion: as simple diffusion but with aid of
carrier. e.g. glucose uptake T —>,

b. Active transport: the drug is carried against concentration

gradient by energy. e.g. Na/K pump \ — /1\
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For example, when we talk about the excretion :

If the patient took diuretics (w33 (o) J 92!/ &slyas urine volume)
The diuretics need a carrier to enter the kidney and this carrier also carries the
uronic acid to remove it out of the body

There is a competition between diuretics and uronic acids, which one will
enter the kidney?

If the carriers pass the diuretics to the kidney, the uronic acid won’t enter the
kidney and they will return to the blood and then to the joints

If the uronic acid is accumulated in the joints that could cause—
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3- Endocytosis (pinocytosis): it occurs in cases of large molecule

by lrﬁl‘d\aglﬁgﬁon of part of cell membrane and engulﬁng the drug

molecule. Energy is needed. e.g. absorption of vit.B12 & intrinsic

factor in terminal ileum.
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n Passive diffusion
Passive diffusion Passive diffusion
of a water-soluble of a lipid-soluble
drug through an drug dissolved
aqueous channel in a membrane

Coated vesicle

Vitamin B12 binds to the protein in
the foods we eat. In the stomach,
hydrochloric acid and enzymes
unbind vitamin B12 into its free form.
From there, vitamin B12 combines
with a protein called intrinsic factor
so that it can be absorbed further
down in the small intestine.

This mix of vitamin B12 and intrinsic
factor is then absorbed into the body
in part of the gut called the distal
ileum. Pernicious anaemia causes
your immune system to attack the
cells in your stomach that produce
the intrinsic factor, which means
your body is unable to absorb
vitamin B12.

Active transport




¢ Factors affecting drug absorption: - ol\4fed 1o drug

Solution

related to Dafient
A. Factors related to drug: * Pt =
\
1. Molecular size: small molecules are absorbed than large molecules
2. Pharmaceutical preparations _ (./
- Dosage form: - solutions are better absorbed than suspensions Suspension

Uy lil (Yo < | . . .
Gl selatl el s W sk s sk o o gustained-release preparations are slow in absorption

- Rates of disintegration & dissolution: g
ponadol > hear Lailvre,

(Rapid|with paracetamol and(slow)with digoxin

Rate of disintegration : proportional to the number of atoms and the activity measured in terms

of atoms per unit time
Rate of dissolution : measure of how fast a solute dissolves in a solvent
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3. Lipid and water solubility: the size of molecules LyicY|
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- Drug must be water soluble as well as lipid soluble

- More lipid solubility — high lipid/water partition coefficient — better

From the book: absorption

Very hydrophilic drugs are poorly absorbed because of the inability to cross lipid rich cell
membranes.(they pass through aquaporin (Jal3 Lasac) )
Drugs that are extremely lipophilic are also poorly absorbed, because they are insoluble in aqueous

body fluids (interstitial fluids, cytoplasm) therefore they cannot gain access to the surface of cells.
For a drug to be readily absorbed, it must be largely lipophilic, yet have some solubility in aqueous

solutions. This is one reason why many drugs are either weak acids or weak bases.
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1- lipophilic to pass through the cell membrane easily
2- hydrophilic to reach the target tissue and to pass through the cytoplam
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4. lonization: - fonized (polar or charged) forms are poorly absorbed

- Unionized (non-polar or non-charged) forms are more absorbed
sl

e.g. - Quaternary ammonium compounds: always ionized —
R1 / g
| poor absorption
* SH : - .
3 /N\R4 - Tertiary amines (physostigmine): always unionized —
R \ 2 - L acefyl choline
R better absorption

The coefficient of drugs : the ability to pass the cell membrane.

The ionized or charged drug -> low coefficient -> poorly absorbed
The unionized drug -> high coefficient -> better absorbed
Some drugs are both ionized and unionized ..

¢ Most drugs are either weak acids or weak bases.

% Acidic drugs (HA) release an H+ producing a charged anion (A-):

Au,o\»(i.o\‘&:g H* + A-

s Weak bases (BH+) can also release an H+ producing the uncharged base

(B):
BH+ =B+ H*
LAl (2

The Reactions are REVERSIBLE

QWeak acid B Weak base
Lipid U'I,)'d
:nembrane membrane
. gy
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compartrnent E: compartment Body

compartment

for a weak acid, the uncharged, For a weak base, the uncharged form B

penetrates through the cell membrane, but

the protonated form BH+ does not.

protonated HA can permeate through
membranes, and A- cannot.

Unionized = protonated Unionized = non protonated
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K% lonization depend on pH of the medium and pKa of the drug (pKa is a

measure of the strength of the interaction of a compound with a proton).
¢ The lower the pKa of a drug, the more acidic is the drug. Conversely,

the higher the pKa, the more basic is the drug.

Acidic media -> Unionized molecules -> high absorbtion

And if we put this acid in an alkaline -> the acidity will decrease -> lonized molecules -> low absorbtion
Basal media -> lonized molecules -> low absorbtion

And if we put this base in an alkaline -> the Ph will decrease -> Unionized molecules -> high absorbtion

Jhaa (usasl ¢l 9 wa’yaa absorbtion JI media JI 4 drug JJ Gesa W

¢ Relation between pH of the medium and pKa of the drug is presented

by (Henderson-Hasselbach equation):

9 ﬁdﬂ“(
e pKa of a drug is that point at which the compound is 50% ionized

The Pka is a measure of the relative strength (degree of ionization) of a weak

acid and base (s193dbs (nayaagd oLyl 3 93 (s yan)
If Pka is low -> weak bonds -> release a proton -> ionization -> low absorbtion

If Pka is high -> strong bonds -> oxidation -> unionization -> high absorbtion
The lower the pKa of a drug, the more acidic it is.
the higher the pKa, the more basic is the drug.

pka = pH + log _ concentration of protonated
concentration of nonprotonated

® If the drug is weak Acid : | o @ ors - Jed
pka = pH + log concentration of Unionized acid
¥ THPOR TAN T 3¢ concentration of ionized acid
® If the drug is weak base: %D

pKa=pH + log concentration of the ionizd base
concentration of unionized base
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e pKa of a drug: is the pH at which 50% of the drug molecules exist in

the ionized form and 50% in the unionized form.

When the [ionized] = [unionized] the Pka will = Ph, why ?
If we devide [ionized] to the [unionized] and they were equal,
the answer is 1
Log1=0
So the Pka = Ph in this example
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