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—» Definition

—>» Factors

PHARMACOKINETICS|—> ™
—3 calculations
% When drvy The term pharmacokinetics denotes the quantitative studying of drug
k . Absorption, Distribution, Metabolism and Excretion (ADME) and their
wor 53""'"“'- e

mathematical relationship.

Elimination = Metabolism + Excretion

Target Site
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> Therapeutic effect

Pharmacodynamics

Other Sites S Adverse effect
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Fate of the drug in the body
ABSORPTION OF DRUGS
Jad o Jalsll P ) _ : e ‘
systemic or 1sal % Definition: absorption is the passage of drug from the site of administration
JI sa local J,,ﬁ“,,,_-_-_,l,h,ll La a3l giad
absorption to the systemic circulation. S a ““L‘ L‘;;“ “5-.;, h_fﬁ ﬁ-a
0 S iyl (gudiad ad¥ e aas
g Lupy <+ Methods of transport across cell membranes: b Y A (559 8aa9 8 e HleSalell
, i Jans adas (1 oISL ali
gealation N T 23, 1- Passive transport: T e Tetnian oo o :Sl ‘C":“j <
systemic (Jrass 5 @ Simple !llEld} dlffllSlﬂ[l‘ the lipid soluble drugs can easily
@
waiis .If___’ cross lipid membranes along concentration gradient with no
! Mechanism ener
55},-*:?-41': J-_‘J'EJ z"'u i _g}i
| b. Aqueous diffusion (filtration): the water soluble drugs can
Lol Y52 (22
¢ : pass only through water filled pores or channels.

;_,:Jd aht, Il u\..-d.n.-.- c:u-up <« wd'/cﬁam.-:fs
v . _ Lavd' s> Size Jl 5 Mefﬁoufb’ﬁ cJ_J; o) Leldils
P ,3_)W‘+ channefs )| BSW s cSe > cwles
Hronsport’  Erergy .



s . ﬁ"‘"“r'-f""’-_.’ m-l-J & s;l_eﬂfcpmpdi-l-lhn
D (e Dotes) \d e _.;1 olnwgs s\ s DWW\ G

iy o w23 w= o
2- Carrier-mediated transport: the drug passes across cell

| DT 9 ,I_, o \.-t.-'n-u i _ _ _
membrane by specialized carrier molecules (which are sites for

ﬁ@ .H \J\n.‘r JLI-' L;:}.
<— saturation & competition):

q‘z— ‘ [,.hﬂ- : : a =
i ¥ : a. Facilitated diffusion: as simple diffusion but with aid of
(r \_)‘!Cf s dtueation I\ carrier. e.g. glucose uptake 2 it
; 21 Ao o % g R
Torie )=t VT b. Active transport: the drug is carried against concentration  ®¢Us
gradient by energy. e.g. Na/K pump =H- mp + ¥
Pinocytosis 3- Endocytosis (pinocytosis): it occurs in cases of large molecule )y Jr ’ _F*" '
i I by invagination of part of cell membrane and engulfing the drug . I”;' O J'
= & impie (Hp usion
. S— fﬁﬂ':mif‘." 3 molecule. Energy 1s needed. e.g. absorption of vit.B12 & intrinsic
7@ @ \ factor in terminal ileum. = 2 PSR A
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“* Factors affecting drug absorption:
A. Factors related to drug:
1. Molecular size: iﬂfll molecules are absnrbed large molecules
‘-“G" \ 2. Pharmaceutical preparations
y Vane | - Dosage form: - solutions are absorbed(thar} suspensions s_gmb=5ﬂ"7‘ﬁﬂﬂ
ﬂ J) ! - sustained-release preparations are.in absorption
prep Slow) ption__
- Rates of disintegration & dissolution: o ) prtr s
Rapid with paracetamol and slow with digoxin :
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- Rates of disintegration & dissolution:

Rapid with paracetamol and slow with digoxin _ Leart 4%
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G oL 3 Lipid and water solubility:
lipel 0V ) 1o - N
R P must be water soluble as well as lipid soluble

Jdee oV /e - More lipid solubility — high lipid/water partition coefficient — better
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4. lonization: - Ionized (polar or charged) forms are poorly absorbed

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

¢.g. - Quaternary ammonium compounds: always 1onized —

; v (P v s, : L,
o Noapatsr y& ule poor absorption L "‘“'J" - (oo ;‘}w’_ -
B e : + e , . y& g Y e P
Va2 - Tertiary amines (physostigmine): always unionized —» = |
oy b adtato Quaternary ammonium compounds
Jravw better absorption MFs s
Local

¢ Most drugs are either weak acids or weak bases.

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

(103 Gy pur ) ploronead - Asspir ol et {?’lwl - HA @ H* + A-

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

(B):
story) J) t;_p-"L o1, BH*FIB{H*
b’bflﬂ"l /ﬁr-id = 'E‘:jifl-'- Hs-ﬁufm _.;.;_{u I ER— Pr,,-h,;r,ﬁ;
a{rU J) Eﬂ-& 9’,}.&:_[-; —
m Weak acid BWeak base

-

¢ lonization depend on pH of the medium and pKa of the drug (pKa is a

: - ‘ TR PR
measure of the strength of the interaction of a compound with a proton). YW,V 82 & Ca

I;}li)) wiols
“* The lower the pKa of a drug, the more acidic 1s the drug. Conversely,

)
the higher the pKa, the more basic 1s the drug.
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** Relation between pH of the medium and pKa of the drug is presented

by (Henderson-Hasselbach equation):

pka = pH + log  concentration of protonated -» un idﬂi#"-cf’{

e e~

concentration of nonprotonated __ - o o

® If the drug is weak Acid :
pka = pH + log concentration of Unionized acid
concentration of 1onized acid

® 1f the drug is weak base:
pKa=pH + log concentration of the ionizd base
concentration of unionized base

e pKa of a drug: is the pH at which 50% of the drug molecules exist in U9\ J! s @uh
the fonized form and 50% in the unionized form. P ¥z pW +log 2

W phoz ph 4 Loy d e
Clinical Significance of pK. pKazph A ‘_:;
1. GIT: knowing site of drug absorption: B

e Acidic drugs (e.g. Aspirin) become mostly unionized in acidic pH

e Basic drugs (e.g.Amphetamine) become mostly unionized in alkaline pH

e Streptomycin has a very high pKa— always ionized— very poor oral
absorption

¢ lon trapping of aspirin: Aspirin (pKa = 3.5) in the empty stomach (pH
= 1.5) — more unionized — more absorbable into gastric cells, but once
entered the cells (pH = 7.4) becomes more ionized — trapped inside
these cells (aspirin trap) — death of the cells inducing “peptic

ulceration™.

2. Kidney: treatment of drug toxicity
e In drug poisoning, changing urinary pH — increases drug ionization and
inhibits tubular reabsorption:
e Alkalinization of urine is useful in acidic drug poisoning e.g. aspirin.

e Acidification of urine is used in basic drug poisoning, e.g. amphetamine.
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