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Drugs with significant first-pass effect are imipramine, ©
morphine, propranolol, buprenorphine, diazepam,
midazolam, pethidine, tetrahydrocannabinol (THC),

ethanol (drinking alcohol), cimetidine, lidocaine,

chlorpromazine, and nitroglycerin (NTG).
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intrathecal means injection into the
spinal canal, or into the subarachnoid
space so that it reaches the cerebrospinal
fluid (CSF) and is useful in spinal
anesthesia, chemotherapy, or pain
management applications
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Common Routes of Administration

Route  Bioavailability Characteristics
\Y 100% Most rapid onset

IM 75-100% Large volumes often
feasible; may be painful

SC 75-100% Smaller volumes than i.m.
may be painful

Oral 0-100% Most convenient
(PO or enteral) 1st pass effect

Rectal*  30-100% Less 1st pass effect

Inhalation 5-100% Often rapid onset (Rx: asthma)

Transdermal 80-100%  Slow absorption & onset of action;
no 1st pass; long duration of action
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passage of drugs or endogenous
molecules into the interior of cells.®







f Exocytosis is the reverse of endocytosis. ®
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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
or pore
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pH = pK,, + log ([A"]/[HA]) * |
pH = pK, + log ([ionized]/[unionized])® ‘
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Bioavailabilityis 1
understood to be the  §
extentand therateto 1%

which a substance or its
active moiety is delivered
from a pharmaceutical
form and becomes
available in the general
circulation.




F = AUV oral / AUC i.v X 100°
BIOAVAILABILITY ®
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DRUG DISTRIBUTION

Vd = dose of drug in the body / Co*®

C 0 = drug conc. In the plasma at zero time ®



n Structure of liver
capillary

, Large fenestrations allow drugs to
move between blood and interstitium

in the liver.
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Structure of a brain
capillary

Astrocyte foot processes ‘

Basement membrane — — — |

Brain
endothelial i
cell

At tight junctions, two
adjoining cells merge
so that the cells are
physically joined and
form a continuous wall
that prevents many
substances from
entering the brain.

Tight junction
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DRUG DISTRIBUTION




t2=0.693xVd/CL
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Plasma concentration|{C
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Adalimumab 5

Warfarin ] Small: Mainly retained in the blood.
Gentamicin 16
Theopryine 3 Medium: Distibuted faiy evenly between
Cimetiding 149 blood and tissues.

Digoxin 510

. Large: Majority of drug moves out

. ke of blood into the tissues.

Chloroquine 15,000
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Plasma concentration
of drug

—

Note: A faster rate of
infusion does not change
the time needed to achieve
steady state. Only the
steady-state concentration

N
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changes.
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High rate /

of infusion
(2 times Ro mg/min)
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Steady-state drug
concentration = Ccc= 100

Fifty percent of
the steady-state
drug concentration
Is achievadint, ;.

Plasma concentration
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- Start of
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Drug infusion

stopped; wash-out

begins

The wash-out of the
drug is exponential with
the same time constant
as that during drug
infusion. For example,
drug concentration
declines to 50%

of the steady-state

levelint, .,
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Ninety percent of
the steady-state
drug concentration
is achievedin 3.3, .










Iinjection of two Injection of one
units of drug unit of drug
- once daily twice daily

W

Continuous infusion of
o two units of drug per day

Plasma concentration of drug in body
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REPEATED FIXED DOSE

Repeated oral administration of a
drug results in oscillations in plasma
concentrations that are influenced
by both the rate of drug absorption
and the rate of drug elimination.

Plasma concentration of drug

) 20 30 40 50 60
Time (hrs)

SINGLE FIXED DOSE

A single dose of drug given

orally results in a single peak

in plasma concentration fellowed
by a continuous decline in drug
level.













With loading dose

Without loading dose
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