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Maximum safe
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Minimum effective
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Concentration of drug in the blood or plasma
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obtained following the peroral administration of a single dose of
a drug in a tablet.
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General use
LONG-460TT Danen?-rsk evalason

13 EWERIRY - !J\n:- )
A From drug synthesis to approval - &

/ Phasc |

Purpose: Safety Pharmacology
(pharmacokinetics,
Sk e S 1O a SSessimernl,

evidence ¢t Inyurhy ph:rm:nMynﬂmir\c)
Subjects:(10—-100 usually healthy males
\ Duration: <1 year

/ 2. il

Purpose: Explore Therapeutic Efficacy
dose ranging and dose—-response curves,)

oo

identification/confirmation of efficacy indicators/endpoinis)
<\ |h‘inr-!c' S0._500 r_\:ﬂinn!e

Drawn filom well-defined narrow populations
k Duration 1-2 years

Phase Il
FU'DOSB: COnlum ﬂierapeulnc e“lcacy aﬂ“ Sa'e‘y
indications for use contra-
iNChaets e . o S ——
additional side effects)
Subjects gem ‘ o
multi-site, multi-group

Dura}ig&iif%)!e:ﬂ?ypﬁfmger

Medical Product R CUVACL] 14
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Expenses Time —»

= . = =
::::ssion of target Lead compound optimization Pre-Phase | studies Fgf:glc olfsclcm‘H . T
« Target localization + Characterization of disease phenotypes + Microdosing oPh armzc oki neticpso FDA approval
 Target quantification | * Efficacy of compound « Pharmacokinetics | |\ o i
10,000 compounds 5 compounds [ 1compound
38 years 8.6 years 1.8 years
Figure 1| Molecular imaging and the drug development process. On average, for ~10,000 compounds evaluated
in preclinical studies, about five compounds enter clinical trials and about one compound finally receives regulatory
approval by the US Food and Drug Administration (FDA)’. The mean time from synthesis of a new compound to marketing
approvalin the United States is 14.2 years'”’. Molecular imaging can be used at various stages in the drug development
process, as illustrated here, which may help reduce attrition rates and allow the selection of the most promising drug
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Ow 4d)) :(Therapeutic Index- TT) 4aadl 45 &Y .
(EDsg) %50 Aadll 4 ol e (TDs,) %50 dabud) 4 ol
Therapeutic Index (TI) =TDsy/ EDg,
EE ) (TT) Apadlad) 4y 8 Gy AMadl) ) goal) Chivuali (ySay o
cdilial
(Lidocaine) (S g Jia 5 (e JB) -1
(Diazepam) aly ks Jie 10 95 O -2
(Acetaminophen) Jdsabis! b 10 (e 2SI -3
el (5\ Apigala ST glgall oS LalS Al odd i)l LalS e
Clalgdl 1 Laie 5 S 6$s (Margin of Safety) 4 salall

L 5 g 7 samall 3gaal) e cle jal) Baly 5 hd a3 Liadddia
Aoag¥ oda Joli die aadd Al e A
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TABLE 2.4 THERAPEUTIC INDICES FOR
VARIOUS DRUG SUBSTANCES

BETWEEN
LESS THAN 5 5 AND 10 GREATER THAN 10
Amitriptyline Barbiturates Acetaminophen
Chlordiazepoxide Diazepam Bromide
Diphenhydramine Digoxin Chloral hydrate
Ethchlorvynol Imipramine Glutethimide
Lidocaine Meperidine Meprobamate
Methadone Paraldehyde Nortriptyline
Procainamide Primidone Pentazocine
Quinidine Thioridazine Propoxyphene

Source: Niazi S. Textbook of Biopharmaceutics and Clinical
Pharmacokinetics. New York, NY: Appleton-Century-Crofts,
1979;254.
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Factors affecting 45 4 _al) to 5 A5all Jal gall o

: drug dosage

S ol QLS — ma )l BV ) e — zadll: Age el (1
Jsesl

Oe A8y 812 4870 kdl) o550 0 Body weight asall 035 .2
JubY e ja aadl jeall 44 )k

:(BSA) (Body surface area) sl ghw dalus 3

A el Al 1

BSA m? — height (cm) x weight (kg) )
3,600 Al pued e dalens

'“”Jh-' JaYi A

§....Jaall £ Ll LA‘}AAAJ YIRS )ﬁi Ll ¢« Sex U“".‘QM 4
Lpalaall — )y / 5200 Aalaal) — 4y pull A dpa ) Dl 5
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Table 11.3 Approximate values useful in the calculation of doses in children

AGE WEIGHT HEIGHT SURFACE PERCENTAGE
kg Ib cm inch AREA (m?) OF ADULT DOSE
Newborn  3.5°1% 7.7°1% S50°t" 20* 0.23 or 0.24" 12.5%
| month 427 9% 55" 22% 0.26* or 0.27°7 14.5%
2 months 4.5t ot 57 22 0.27% or 0.28°7 15°t
3 months 5.6 |2* 59t 23% 0.32% or 0.337 18*
4 months 6.5t 14t 62* 24  0.34% or 0.36" 207t
6 months 7.7°% |7* 67°% 26* 0.40% or 0.417 22
| year 10t 227 76" 30% 0.47"t or 0.49°7 25
3 years 157 33% 94" 37* 0.62"" or 0.65" 33* or 33.3%
5 years 18" 40* 108°" 42* 0.73* or 0.74" 40*
7 years 23°1" 51°F 120°Y 47 0.87" or 0.88°1 50°F
10 years 307 667 132" 52 1.107 60"
12 years 391"  86°f 148"Y 58* 1.25% or 1.307 75
14 years 50" 1107 163" 64  1.50% 80t
16 years sgt 1287 167 67 1.65% 90t
ADULT
Male 68" |50* 173*% 68* 1.80°"
Female 56" 123* 163" 64* 1.60°"
1 cliann e L1 20 22
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Nomogram for Estimating Body Surface Area of Infants and Young Children

HEIGHT SURFACE AREA WEIGHT
kel contimeiors in square mekrs pounds  kiograms
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HEICHT SURFACE AREA
et censmewrs in square meters
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Plasrnatic concentration

&, Toxic
- - concentration
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Increase rate

Empty stomach
Low viscosity
Higher pH
Isoosmotic
Fewer calories
Low fat

Larger volume

29

Decrease rate

Food in the stomach
Higher viscosity
Lower pH

Hyper- or hypotonic
More calories

High fat

Small volume

1 cli¥aa e - 591 Al

:Route of administration s)sd) stac) &b 9

A ) JAY) (Bok s o) all Gabiatal Jare GRS -

Ji@m\@ﬁchm;wigsqzwﬂ\@bumum\ -
(S A) &8 e e s Ghealll Cial 5y Hha y caagll 5y b

Route and dosage form
Sublingual tablet or spray
Buccal extended release tablet
Oral extended release tablet
Intravenous solution (push)
Transdermal ointment

Transdermal patch

30

Onset ' Duration I
2 minutes 30 minutes

2-3 minutes 3-5 hours

1 hour Up to 12 hours

1-2 minutes 3-5 minutes

30 minutes 3 hours

60 minutes 12 hours

1 cli¥aa e - 591 Al
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x ' Key Skill 4.1 Conversion between base weight units

To convert between the base weight units, multiply or divide the figure by 1000. For conversions berween
more than one base unit (e.g. nanograms to grams), convert via any intermediate units (e.g. micrograms

and milligrams).

C from g to ams
1 kilogram

> 1000
1gram

X 1000
1 milligram

> 1000
1 microgram

= 1000
1 nanogram

Conversion from litres to microlitres

1 litre

> 1000
1 millilitre

X 1000
1 microlitre

C from ams to

g
1 nanogram

“+ 1000
1 microgram
1 milligram

< 1000
1 gram

= 1000
1 kilogram

x ) Key Skill 4.3 Conversion between base volume units

To convert between the base volume units, multiply or divide the figure by 1000. For conversions between
more than one base unit (e.g. microlitres to litres), convert via any intermediate units (e.g. millilitres).

Conversion from microlitres to litres

1 microlitre

=+ 1000
1 millilitre

= 1000
1 litre
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MAKE SURE THAT PAEDIATRIC
DOSES ARE CHECKED CAREFVULLY

40
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Table 11.1 Age ranges and definitions

DEFINITION AGE RANGE

Pre-term newborn infants <37 weeks' gestation g (1

Term newborn infants 0-27 days BN ol (s (2

Infants and toddlers 28 days to 23 months ==y (3

Children 2-11 years Juikj (4

Adolescents 12-16 or 18 years G880 e (5
1 ¥ e - Y1 41
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Question 24 You need to give cefotaxime IV to a 5-year-old child weighing
I8kg at a dose of 150 mg/kg/day in four divided doses.

You have a | g vial that needs to be reconstituted to 4 mL with
Water for Injections. Displacement value = 0.5mL for | g.

i) Taking into account displacement volumes, what volume
should you add to the vial?

ii) How much do you need to draw up for each dose?
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Question 24

i) Displacement value = 0.5mL for I g

Work out how much Water for Injections you need to add
to make a final volume of 4 mL:

[4mL-05mL =35mL |

Therefore you need to add 3.5 mL Water for Injections to
each vial.
ii) The next step is to calculate the dose:

Now you have a final concentration of 250 mg/mL (1 g or
1,000 mg per 4 mL).

Total daily dose = weight X dose = 18 X 150 = 2,700mg

2,700

Each dose = - = 675 mg
You have 250 mg in 1 mL:
675 mg = ﬁ X 675| mL = 2.7 mL (using the ‘ONE unit’ rule)
Answer: For each dose you need to draw up 2.7mL (675 mg).
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