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Pharmacology

The science that deals with
drugs.

-

Drugs

Substances used to prevent and treat diseases.
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.Pharmacokinetics

what the

body does
to the

drug?

Pharmacodynamics

what the
drug does
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Pharmacokinetics

what the body does to the drug?
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\ Mechanisms of drug absorption
(how drugs cross biological membranes)

Mechanisms of drug movement across the biological membranes

O1. Passive diffusion (The most important) of:
o, 4= 4. Lipid soluble (LS) drugs across the cell membrane and
k. Water solubie (WS) drugs across the aqueous channels (Water pores) .

-

‘ m % ; FI? Outer surface

' ‘Cell membrane
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2. Facilitated

4. Endocytosis

(Large molecule) S

9

Inner surface

O
0O
©

. Active transpor]
Facilitated diffusion by
drug transporter (12),
qUired.

P-glycoprotein transporter

(P-GP) acts to extrude
drugs out side the cells.
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1. ( Passive diffusion:::s

> Rapid movement)of lipid soluble drugs across the cell
membrane.;gfj—‘\ £ e > Cavries~ S , =1

» Movement of the water soluble drugs across the |
queous channels(water pores). ?

1No energy needed and with concentration gradient. .

2. Facilitated diffusion

>~ The drugs are carried into inside the cell by carrier or

transporter.

>~ No energy is required and according to the concentration gradient
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3. Active transport

° The drug movement may b¢ against the concentration

gradient by drug carrier or transporter.

° Energy is required

4. Endocytosis
exawe‘a. " Heparin

= Drugs of high molecular weight, the drug binds to the cell

membrane, dips in and(@iveloped)oyatieicelimembrane
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Factors affecting absorption:

Alveoli have the \apest
@AA\%&QQ, Qfes \O Jd/‘f%‘:‘&ﬂ

- |* Route of Administration

25 {* Absorbing surface

" * Co Administration of food or drugs

< £ANN Shhock : Whaa No Blesd feacn Lissued ] Natonstichsn
esits ShackeD 3= . ol $voEsio—==
_u° Systemic citculation  °

& pasental of inttacasdial

* Specific factors

* 1-Water & lipid solubility

* 2- Pharmaceutical preparation

* 3- Ionization of the drugs
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@ctors related to the p

atient )

/

| Route of dministration

I.V. and inhalation > I.M. > S.C. > Oral >TOEical

bsorbing surface

subkanu’ us
* Vascularity: (Alveoli > S C. tissue).

 Surface area: (Alveoli > Intestine > Stomach).

 Pathological conditions: Diarrhea decreasg oral dbsorption
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Systemic irculation

. @aécrease a%sorption;nd ubcuta@utes

are not suitable X

pecitic factors

bl Qpic |l O X\ S

Intrinsic factor 1s essential for vitamin B12 absorption.

Co dministration of other

druos& food

';[
°"°>°G‘S.C. adrenaline (added to local anesthetics) m) V.C. absorption of local

anesthetics =) longer duration of action of local anesthetics.

pak

—

Ca+2 (e.g. in milk) V¥ oral absorption of tetracyclines (antibiotics).

Jwéracgo&m and (Ca) - &M&Zut,."ff
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G

( B. Factors related to the drug

1- Water anubility

P Completely water-soluble compounds are not absorbed (e.g. barium
chloride).

P increase lipid solubility lead to increase absorption (lipid/water

Lipid/Water Partition) =laJlfs3J] g2j9id] Joloo
Lo

partition coetficient), s sl o

NTIETE

apatdl e dgodl oloiol xiS egal Jolsall lin puius
dimo dub le ggi>d @l (biological membranes) dygusdl

1 . qdw\g'}a N
2- Pharmaceutical eparation e <l
o 5 oM
* Dosage form: Solution > @ >;g£fé€~ sigase

2t ol e o
o Shape, sizg of particles and rate of dissolution of tablets.

,,w\‘;’“ubggkjc\e‘;ql,\u__@al‘ L o olse

ller) containinecrea__se bsorption of tetracyclines.
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?H)U-/L,

WQL!@ : eQeM SN AL /3 YidddeX — - lﬁT
|

. »
3 , Zatlon of the drug: J

0 Iomzatlon ecregses lipid solubility and absorption of ‘*‘_;;
0\1\6 Ionized df@ 5 <

Mok obsaryped

drugs. D any mw&‘

S ia bsacie
. 2 Non-1onized (uncharged) better absw h

Q Depends n pKa of the drug an‘bf the medium .
' —

2 Quaternary ammonium compoundssssssss)ionized

S

i
SRR

poor absorption. Jeoia 4 is W st GV opus s i

treptomycin has high pKa =) always 1onized

not absorbed orally.
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dag

When drugs bind hydrogen,

eweak acids become R
unionized (A-+HA)
*while weak base are > B
ionized (B+BH+)
Cell membrane
N
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Fha 68—  Q@W o2 yaiel

~ N

At low pH weak acids become unionized while the
| weak bases become 1onized.

N
N

N\

At high pH weak base drugs become unionized

. while weak acids become 1onized. /.

\- /
e

- Accordingly, weak acid are more absorbed in
acidic media while weak bases are more absorbed

in alkaline media.
\_
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* The pH at which the concentrations

of the ionized and unionized forms of

the drug are equal is termed pKa.

* Each drug has its own pKa.

onizel

unionizesl
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Clinical importance of pKa

has low nKa.

2- Kidney: In
drug poisoning,

Drug molecules become |
unionized in the empty stomach
(low pH) and can enter gastric
mucosal cells. In gastric
mucosal cells (high pH) asnirin
becomes ionized and trapped in
gastric mucosal cell “peptic _~

ulceration”

renal elimination could

chaningCarnary Dt

drug and inhibit tubular
reabsorption of the drug. |

\
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/- Alkalimization-of urine by sodium h
bicarbonate (to increase urine pH above
drug pKa) is useful 1n acidic drug

poisoning ¢.g. Aspirin and phenobarbaital.

S
» Acidification-of urine by ascorbic acid
(to decrease urine pH below drug pKa) 1s

used 1n basic drug poisoning e.g.

amphetamine.
e\ ¢ .
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fivse 200us 3 WIS\ O G e
“-BIOAYAILABILITY

® [t 1s the percentage of drug that reaches the systemic

circulation and becomes available for biological

1004

oavailability = I,

Area/under the curve (AUC) after oral route
X100 ©so-

ea under the curve (AUC) after L.V. route
25-

0 4 8 12 16 20 24
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FACTORS AFFECTING BIOAVAILABILITY:

/ { 1-Thd extent of dr?é absorption. )

A WPkger 31 S+

o

|

)
“

)

2- lst pass effect (1st pass metabollsm)

1s the metabolism of some drugs in a single passage
rough gut wall, liver or lungs before reaching systemic

circulation.
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M 1st pass etfect:

A oS L Ay .
N1tfo'g1§fé?ehn and ﬁ}gpfvgololﬁ)ass from|\GIT to liver

where they are extensively metabolized in their 15t pass
through liver before reaching systemic circulation.

Intestinal 1st pass effect:

Estrogens are extensively metabolized in their 15 pass
through intestinal wall.

Pulmonary metabolism:
orr SMokin

After inhalation, nftotine is partially metabolized in the
lung.
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