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b = Bottle ot = Qintment
bx = Box ov = QOvules
ca = Capsules D =Powder
cr = Cream sa = Sachet
ct = Cartons sn = Solution
dg = Dragées sp = Suspension
dp = Drops su = Suppositories
e = Elixir sy = Syrup
f = Foam tin = Tincture
ge = Gelules tn =Tin
gl = Gel t = Tablets
ar = Granules tu = Tube
ih = Inhaler v = Vials
ij = Injection vag. su = Vaginal suppositories
j = Jelly vag. t = Vaginal tablets
li = Liquid
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1 Buccal (inside mouth) 10 Parenteral

2 Oral (swallow) a Intravenous

3 Sublingual (under tongue) b Subcutaneous
4 Nasal ¢ Intramuscular
5 Rectal d Intraspinal

6 Vaginal Topical-skin (any site)

7 Inhalation (to lungs)
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PHARMACOKINETICS AND PHARMACODYNAMICS

Enteral Route || Drug I
Oral
¥y route
Gastrointestinal
tract
‘First Parenteral
pass’ Hepatic route
Pharmacokinetic metabolism
process A
ADME Y Y
Blood
Protein
bound —
Elimination
Tissues — »
Unbound —=——| (site of
. action)

M ol raga| AV U

Pharmacodynamic
process

Therapeutic effect

Fig 9.1 The pharmacokinetic and pharmacodynamic processes
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Table 3-3. Routes of Administration, Bioavailability, and General Characteristics.

Route Bioavailability Characteristics
%
Intravenous (IV) | 100 (by Most rapid onset
definition)
Intramuscular 75 to =100 Large volumes often feasible: may be painful
(IM) - -
Subcutaneous 75 to =100 Smaller volumes than IM: may be painful

SC
Oral (PO Most convenient: first-pass effect may be significant
Rectal (PR 30 to <100 Less first-pass effect than oral

Often very rapid onset

Transdermal 80 to =100 Usually very slow absorption: used for lack of first-pass
effect: prolonged duration of action
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— B. Mode of application and time course of drug concentration
A

/
Intravenous / [,7

7
Intramuscular EY [r\
Subcutaneous

Drug concentration in blood (c)

Luellmann, Color Atlas of Pharmacology © 2005 Thieme
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Dosage form Frequency (%)
Tablets 46
Liquid oral 16
Capsules 15
Injections 13
Suppositories 3
Topicals 3

Eye preparations 2
Aerosols 1
Others 1
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TABLE21 Summary of the Physical Characteristics of Gl Tract in Normal Adults™®
Physical characteristics
Region
of the GI Internal Surface Average
tract Length, em diameter, cm Volume, mL areq, e’ pH residence time
Entire GI tract 530-870 39 2x10° 15-7 Uptodsh
Mouth cavity 15-20 10 00
58-74
Esophagus 2 P 200
tomac
asled sta 2 15 25-50 1421 05-15h
Fed state 1000-1600 ] 2-6h
Smallntestine | 370-630 35 2.1-59x 10 1474 3t1h
luodenum 20-30 35 113,000-283,000% 19-64 3-10 min
Jejunum 150-260 35 270,000-750,000* 1.4-64 0.5-2h
lleum 200-350 35 360,000-1,030,000* 6.5-74 05-25h
Large intestine 150 39 15,000 5.5-T4 Upto27h
cum 1 1 500 5.5-T
Colon 90-150 39 15,000 14
Rectum 11-16 25 150 7
*In the small intestine there is an amplification factor of 600 times the mucosal cylinder, with the folds of Kerckring accounting for 3 times, the villi
10 times, and the microvilli 20 times, The ranges of surface area are based on the range of diameters and length of each segment. This is according to
the American Gastroenterological Association Teaching Project: Unit VII-A, Physiology of intestinal water and electrolyte absorption,
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Anterior superior
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crest
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Guteus megus Greater trochanter . . . .
S K a4l - a Alanll. Al
Ja 8-6_tudiaglt )-de 540 \ daztj,m ‘QT‘

4_———_"_” Deltoid muscle

~) Scapula
= -
C. Dosoguteai ste AIAT) 4g oY) dlianl D. DeltokdSte .
FiGure 2-7. Sites for intramuscular administration. (A) Vaslus lateralis site: the patient is supine or sitting. 4,’”-\3‘ M\

(B) Ventrogluteal site: the nurse’s palm is placed on the greater trochanter and the index finger is placed on
the anterior superior iliac spine: the injection is made into the middle of the triangle formed by the nurse’s
fingers and the iliac crest. (€) Dorsogluteal site: 1o avoid the scialic nerve and accompanying blood vessels,
an injedlion site is chosen above and lateral to a line drawn from the greater trochanter to the posterior
superior iliac spine. (D) Deltoid site: the mid-deltoid area is located by forming a rectangle, the top of which
is al the level of the lower edge of the acromion. and the bottom of which is at the level of the axilla: the
sides are one third and two thirds of the way around the outer aspect of the patient’s arm.

Two finger widths]
below the tip of
the shoulder

Upper outside
part of the buttocks

Upper
outside
part of thigh

Intramuscular (IM) Injection Sites
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Tourniquet— |
T Radioactive albumin
is injected into a vein
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1 Buccal (inside mouth) 10 Parenteral

2 Oral (swallow) a Intravenous r*

3 Sublingual (under tongue) b Subcutaneous =
4 Nasal ¢ Intramuscular

5 Rectal d Intraspinal ,
6 Vaginal Topical-skin (any site) /

7 Inhalation (to lungs)

i Inhalational

Rorta

Distribution in body

w“f‘uc’fﬂ sous-cutanée
el caall intra-musculaire
Aal) e ftransdermique
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IV -IM

-SC-0S8

< |
sl 5l (Bioaiaibility)

— B. Mode of application and time course of drug concentration

Drug concentration in blood (c)

Ilntravenous V/

Intramuscular

Subcutaneous

Time (t)
Luellmann, Color Atlas of Pharmacology © 2005 Thieme
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Rogte Advantages Disadvantages Product types
Parenteral suspensions® Exact dose | 00% compliance Painful Solutions, emulsions,
(ingection) implants®
Sustable for unconscious Self administration
patent unusual
Rapid onset, especially after Requires traned Expensive production
intravenous adminsstration personnel processes
Oral Easy Inappropriate during Solutions, syTups, suspensions,
vomiting emulsions, powders, granules,
capsules, tablets
Convenient Potential drug-stability
problems
Acceptable Interactions with food
Painless Possible low availability
Self . adminastration possible Patient must be conscous
Recual Avoids problems of stabality in Unpopular. Inconverient. Suppositornies, enemas
gastrointestinal tract. No first- Erratic absorption. (solutions, suspenssons,
pass metabolism. Useful if oral Irmitation emulsions), foams,
adm inistration is not possible ointments, creams
Baccal Rapid onset of action Taste Tablets, mouthwashes
No first- pass metabolism Only suitable for low dose

Dosage form recoverable
Convenient

(high potency) drugs

| Chyana ) e - A9y as
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Inhalaton Convenxent lrntaton CGases, 2erosols [ solytions,

HPENUONS ), pOwCen
Embarrassng
Drafficul techmique

Transderma Fasy Irntation
omtments, Creams, poweers,

patches
Potent drags only

No first- pass metabolism Absorption affected by

steof appliaton
Local or systemic effects Hard to administer

Eye Local action only Inefhcient

Solutions, cintments, ingect:
Irmtation
Poor retention of solutions
Vaginal Local or systemic effects Inconvenient Creams, ointments, foams,
hormones tablets, pessarics
No first- pass metabolism Erratic absorption
Irntation
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Soletions, lotions, speays, gels,
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