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GENERAL PHARMACOLOGY
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Definition !

e [t is the time required to eliminate 50% of drug from plasma. N
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Calculation:
e [t depends on: Clearance & V4

e The larger the Vg, the longer the t/4 (it takes longer to remove drug from

deep within tissue). The larger the CI, the shorter the t’ Nol o« b
\YQ"" o CI$ —L “'/9.

b,_wd‘ t/2=0:693 X Vd b<
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MVase' ¢ Value of elimination t%
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— 1. It determines the dosage interval (t or Tm). V=)l o8 aoyldeiel
= N~—TN—————
-\ s\ <eo Ift=1tY% > this is an accepted choice to avoid wide fluctuations of sl TV
lasma, = MY

= the peak (highest pl.conc. of the drug) and trough (lowest FL«/,. T e,
pl.conc.). ey = el

Peak

ntration

we effect
If t> t)2 = decrease in drug concentration =...i-4
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Y _ e Ift< tls > more drug accumulation occurs.
[

occurs between doses.
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to S tVa (after 4 t'4 ; > 95% of the Css is attained) 100 2Dose. "0oes 4" 0ost

2. It indicates Tss (time required to attain Css): it is equal

3. It indicates the time needed for complete elimination: occure after 5 t%2
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@ Drugs having long t'2 are given once/day
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G = E 53 Wlow on g .. OF lipophilic drug is shorter
brophilic than hydrophilic drug

e 5L o) s € Factors affecting elimination t'
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cls / V4 1. The state of the eliminating organs i.e. liver & kidney functions -~ . elamindion s YV
2. The delivery of the drug to the eliminating organs e.g.: Toxicity
a. Plasma protein binding limits renal filtration and increase tv
b. Drugs with very high V4 may escape from elimination in the tissues
and increase t,
c. Blood flow (decrease renal bl.flow in HF may increase ty)
3. Steady state concentration (Css)
Definition: the steady level of drug in plasma achieved when the rate of
administration mthe rate of elimination. Wit pp fabe O\
The rule of (5):
e The Cpss is reached after 5 t/2
e [f we change the dose, the new Cpss is reached after 5 tV%
e If dosing stop, complete elimination of drug occurs after 5 t'2
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4. Loading dose (LD) > —

Grogec) e 2t

2,7, .25 55> © Loading dose (LD): the dose given at the onset of therapy to achieve a

rapid increase in plasma drug concentration to reach Cpss without toxicity.

A=c FY
- LDiwv = Vg X Css (target Cp) S vc * Vel
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2. in an Emergency

o= \ep\ s, . - . 1 .
e 1= el angl e el est o 5, Maintenance dose (MD)
2o >

(\) e Maintenance dose (MD): the dose needed to keep the plasma drug
concentration constant at Css (the dose needed to compensate the amount

éwfft__;‘_,b' e eliminated).

- Dosing rate (rate of administration) = rate of elimination = CI X Css
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- If drug taken by continuous IV infusion: \#>l>w/| L1
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Infusion rate = CLs X Css

- If drug taken in repetitive doses:
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et e T fo g5 FetemeJicse MDy = CLs X Css X@(dosmg interval)
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Example:
Drug Clearance by the Kidney

Drug dose
& i (e.g. 500 mg)

&

r

@

renal

Y (:> Blood Out) L=
renal 4NN Blood In

artery
~1 L/min

renal
pelvis

&reter
Urine

Normal GFR =125 ml/min

V4(eg. 10L)

Your kidney (filter) will clear a given volume
of fluid per unit time “free of drug”.
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L/hr/kg, ml/min etc.
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6. Kinetic orders . 353\ Lo
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2l e 2 220109 A First order Kinetics B. Zero order (saturation) Kinetics )
¢ A constant fraction of drug is e A constant amount of drug is eliminated
43 L gl
eliminated per unit time. per unit time. 1
.ol — e
, loo [‘"‘ >~ | e Rate of elimination is proportional to e Rate of elimination is constant (limited
(boee
5.- | the concentration of drug capacity of kinetics due toof RE
202:}_/ & e\ 67 220N ) involved enzymes and/or carriers — | el
S —r | alde
Vo, 20\ | et has a linear elimination kinetics i.e. o[t has a non-linear elimination kinetics i.e. &L. %
s plasma concentration can be expected at | plasma concentration can be expected|  som/h s
any time (using log conc.-time at any time (using log conc.-time '
disappearance curve) disappearance curve) Couwae el S50 %M-J”A
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' o Constant t’-. e t'5 1S not constant
! s
oo 7| e A steady state concentration (Css) is e NO Css is reached; repeated dosing >
reached on repeated dosing after 5 ti.. overshooting of drug concentration.
SRS B R e %%%%%%Time
e Modest changes in dose > are usually |e Modest changes in dose - toxicity due
tolerated because when drug conc. T— to drug cumulation
elimination 1 by the same ratio. ‘
lebnbdi N\ 53
¢ Drug metabolites do Not vary with dose. | Drug metabolites may vary with dose — WF: S
)\ \—w
B e
e Examples: Most drugs. Example: Large dose of Aspirin, Alcohol, sticly
Phenytoin (they follow 1% order kinetics at
small doses)
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