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. OVERVIEW

 Pharmacokinetics refers to what the P‘LdY does to a drug, whereas phar-
“macodynamics (see Chapter 2) describes what 1he dfug does to the
~ body. Four pharmacokinetic properties determine the onsst, lntensnty,
~and the duration of drug action (Figure 1.1):

'.‘- ‘Absorption: First, absorption from the site of administration permits
- entry of the drug (either directly or indirectly) into pjasma.

. Dlstrlbutlon' Second, the drug may then reversibly leave the blood-
_stream and distribute into the interstitial and intracellular fluids.

. Motnbollsm' Third, the drug may ay be blotransformed by metabolism by
the liver or other tissues.
~ « Elimination: Finally, the drug and its metabolites are eliminated from

the body in urine, bile, or feces.

Using knowledge of pharmacokinetic patameters. clinicians can design
- optimal drug regimens, Including the route of administration, the dose,
= lhe lrequency, and the duration of treatment. :

"'yu ROUTES OF DRUG ADMINISTRATION

. The route of administration is determinad by the propertles of the drug

e (for example, water or lipid solubility, lonlzg:]on) and by the therapeutic
-~ Objectives (for example, the desirability of a rapid onset, the need for

long-term treatment, or ion of deljvery to a local site). Major routes
 of drug administration Eﬁ%ﬁ‘&‘é"e‘ﬁfs‘rﬁl/lf)gaor(e'ﬁfmnd loplcal among.

; others (Flgure 1 2)

: ._Flgure 1.1 : ;
_ - Schematic representetlon of drug absorption dlstrlbutlon, metabolism and
‘elimination 5 ;

Drug at snte of
administration

¢ Metabolite(s)
. in tissues

Drug and/or metabolite(s) in
urine, bile, tears, breast milk,
h saliva, sweat or"f" eces

e
s

Scanned with CamScanner



1. Phamacokineticy
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Figure 1.2 ;
‘Commonty used reutes of diug

- administration. IV = intravenous; IM =
. intramuscular; SC = subcutanaous.
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b. Extenc;éd‘mieasa preparations: Extended-release (abbrevi-

Sublingualbuccal: Placement under the tongue allows a drug
. lto diffuse into the capillary netwark and enter the systamic circu- :
e !3“;’%.di_rectly.’ Sublingual administration has several advantages, .
_ including ease of administration, rapid absorption, bypass of the .
- harsh_gastmintestinal (Gl) _:en\iiro'xp-‘”‘ i oy
pass metaholism (see discussion of first-pass metabolism belaw)..
n the cheek and gum) is similar to the

pass mels

~The buccal route (betwee

ated ER or XR) medications have special coalings of ingredi-
ents that control the grug release, thereby allowing for s\qwer
_ jon and & pralonged duration of action. ER formulations .

can-ba dosed less frequently and may improve patient com-

pliance. Additionally, ER formulations may maintain concentra-
n%?\g within the therapeutic range over a longgg_e\ripd’ﬁ time,
as opposed to immediale-release dosage forms, which may
result in larger peaks and troughs in plasma concentration, ER
formulations are advantageous for drugs with shart halt-lives.
For example, the half-lite of oral morphine is 21a.4-hours, and it
must ba administered six times daily to provide continuous pain
relief. However, only two doses are needed when extended-

Folease tablats are used. Unfortunately, many ER formulations

have been developed solely for a marketing advantage over -
immediate-release products, rather than a documented clinical

advantage. .
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~ The parenteral route introduces drugs directly into the systemic s~
lation. Parenteral administration is used for drugs that are poarly
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o gubiutanecie (Figuite E3):
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1. Pharmacokineg

1 . C. Other oy :
" 1. Oral inhalation: Inhalation routes, both oral and nasa) (e,
alation), provide rapid delivery of 4 4,

~ discussion of nasal inh paeaudl ‘
across the large surface area of the mucous membranes of y,,

smany epithelium. Drug effecy :
respiratory Tract-and-pulmonary ep! ! S arg
algz)st as rapid as those with IV Bolus. Drugs that are gases (t,,

example, some anesthetics) and those‘ that can be diépersg din
an aerosol are administered via inhalation. This route s effectivg
and convénient for patients with respiratory disorders (such ag

asthma or chronic obstructive pu,monary'disease). WL
& site of action, thereby minimizing

drug 7% delivered directly to :
drugis delivere y ples of drugs administered via inh.

systemic side effects. Exam )
la);ion include bronchodilators, such as }albuterol, and corticoste.

roids, such as fluticasone. :
‘ This route involves administration of drugs
| Examples of agents include nasal decon-
g ’ ] gestants, such as oxymetazoline, and corticosteroid's, such as
o nbeatamons o | mometasone furoaté. Desmopressin is administered intranasally -

into subcutaneous tissue . 10p/e
» . inthetreatment of diabetes insipidud.

2. Nasal inhalation:
directly into the nose.

Intrathecal/intraventricular: The blood-.brain barrier typically
delays or prevents the absorption of drugs into the centraf nervous
system (CNS). When local, rapid effects are needed, it is neces-

sary to introduce drugs directly into the gggb&sgiﬂgﬂuid. For
example, intrathecal amphotericin B is used in treating cryptococ-

cal meningitis (see Chapter 42).
4. Topical: Topical application is used when a local effect of the drug

is desired. For example, clotrimazole is a cream applied directly to
the skin for the treatment of fungal infections.
P

5. Transdermal: This route of administration achieves systemic 4
effects by application of drugs to the skin, usually via a transder-
mal patch (Figure 1.4). The rate of absorption can vary markedly,

W

;u;e 1.':‘ s 'f depending on the physical characteristics of the skin at the site
chemalic representation of a of application, . as well as the lipid solubility of the drug. This route
sdermal patch. B. Transdermal is most often used for the sustained delivery of drugs, such as
ttine patch applied to the arm. e . g ; b
A R the antianginal drug nitroglycerin, the antiemetic scopolamine, and
i nicotine transdermal paiches, which are used to facilitate smoking 7
cessation. ’ -

N
6. Rectal: Because @of the drainage of the rectal region
bypasses the portal circulation, the biotransformation of drugs by

the liver is minimized with rectal administration. The rectal route

‘has fhe additional advantage of preventing destruction of the drug

in the GI environment. This royte is also useful if t induces -
vomiting when given orally, if the pafient is already vomiting, or it

many drugs irfitate the rectal mucosa.

ool administration.
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- erratic and inc lpte, ny drugs ectal mucosa.
Figure 1.5 summarizes the characteristics of the common routes :

the patient is mgazc{jgus_]_@_{he rectal route is commonly
used to administe \iﬂl%né;‘tl(;z’;g%mg] Rectal absorption is often o



