g ually ol W g 2 )
Distribution & Protein
Binding

2 18-17 - il a5 dysn

i ihias - A8 ja 5 4 pa Alva

27/09/2018



il

Ll gl il gl e Mol JC anss pdelus pilidd -]
@YLA\JS.J‘M_L b.o\}lJuAyH\o).}J\ujly)ﬂJ.al}a."7).....-7
L.auﬂlrjm.j\(a\m\_cljj' )J.U.\J.;.\&MUJ\MS)J‘AMPW 3Juu5~_e.yj 3
@Y.\J\J&J]M Ja):j.ajl‘ulj.ﬂ\ms)ﬂ\?] Sl 315k -4

gl ALl g A1l A 5 S

3 18-17 - bl a4y
s il
M#;j‘ alay ol 8d.naa ]
_}a‘._...nfun}'l -
Sy -

oY -
TR, | VO WIS - < O (1 (O, T T o J
cl_gJ.“J.\.}:u 15..:.\4_;__)..._‘14_1_1.1“_
71)_937\ c@c?@mﬁ\jm_)ﬁ_ﬂ]u‘_
c'lj_hd_'a.n.ds.nd‘\.!n_ﬁ..d'lu -
Agiall dnze W) e Jaall 3

J\S..Y\) \:_:Y_Lx.gll M‘Hﬁ\fﬁ_}_’_&“ A_h_..ai'l <) _u:\_4
(AJ_L._h Iaay gl all
clj_ﬁl albatial uj ::J_s}nl\ A_ulj_\_‘.l 4:.'..\....:-.“ J‘.\}c =5
7'5).\\ ooaall s (350 6

‘_,3_\;_“ IS_J'I_, s sanll al gl o7
ﬂLn_.\j_.ﬂ-L:S);J\P}La_aqu_.sA_S
Jdewllds oo
(Jﬂ)llJJM;n)M]JM‘ A_Iar‘;...._’j_
d\__a\j_\.ﬂ-\_:s_);llm.l_)_\ 7z alas -0
JMJ‘J.*JAJ_);;J'IAJAJ?__}A.—
Zasaill OBA (e lanias o5 ) el
7;;.._)“.\;54_‘;434.;);_‘&,_41! sl sall 450 5all A€ 5201 210
(4.:._);-._“_._1;5
Fasad) Bus 5 505 de o Galaall o) sall 450 5all A8 el 2] ]
(5 o2l 2amie
@ jjl._u),__dl 12
ra:i.“‘.nt\;ka_qj\c‘j_uﬁ_ﬂ}_\.“d);_“ 13
&_);Jla_a._neUn.e_n_‘:u—14
4.1_,4;.“ 4_1_}1;__.‘.}\ J\S...}\ j\_gl_e_...\Jl J_);_Lh aalan o 15

i ihias - A8 ja 5 4 pa Alva

27/09/2018



27/09/2018

B.IUPHARMACEUTICS |
& PHARMACOKINETICS |

LEON SHARGEL
SUSANNA WU-PONG
ANDREW B.C. YU

ANSEL’S
PHARMACEUTICAL
DOSAGE FORMS AND

Y DRUG DELIVERY SYSTEMS

Ninth Edition

NICHOLAS G. POPOVICH
HOWARD C. ANSEL

i ihias - A8 ja 5 4 pa Alva 3



Apparen

body = 1000mg

z

lumes ot Distribution -
Total drug inthe @,
“ n

Plasma drug
concentration = 50 mg/L

1000
V= =20L
50

18-17 - bl a s dy s 7

100 mg (B=1 mg/ml -B 2 = 0.5 mg/ml —B 3 = 0.2 mg/ml)

_ _ _ Fluid (water)
Vd=100 ml Vd=200 ml Vd=500 ml ccoporionn
| STl ca
\. J ) \GEEEEsi ) compartment
Beaker | Beoker 2 Beoker 3

* Assume that three beakers are each filled with 100 mL of
aqueous fluid. Beaker 1 contains water only; beakers 2 and 3

each contain aqueous fluid and a small compartment filled with

cultured cells, [The cells in beaker 2 can bind the drugwhile the

cells in beaker 3 can metabolize the drug.
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parficle size reduction?

0 griseofulvin
Q spironolacione
O digoxin

@31  The absorption of which of the following drugs cannot be improved by

d erythromycin

m o0 W >

O none of the above

tion (Vp) for a new drug

administration

A @ Vp is determined from single-dose oral drug

Which of the followingetermining the volume of distribu-

[ Vp is determined from single-dose intravenous injection

O @
(N

administration

administration

Vb is determined from single-dose subcufaneous drug
D @ Vp is determined from single-dose intramuscular drug
@ Vp is determined from infravenous infusion
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@53  Adrug will have a long halHife if:

1 O the volume of distribution {Vp) is large
2 0 drug clearance is high
3 0 itis highly bound fo plasma proteins
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Drug distribution (s g J i)
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{ Various Organ

| Body Water in ks

£ 553l Jaladl
Okl 9 O Fesa 1
Jsiiy) - - MW / + Soluble -2
‘‘‘‘‘ ol )5 13
ey DDT- dicophane
TR £58) AasdY) alina 4

Specific Organ or
Tissue for example

s ?

example Muscle,

| General Organs for [
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) ¢ * e .
@; & ke Vd
LA La 33 s (O 4=Vd) s 9 O s -1
1S sLall p2a (J 50-30) JsiY) - MW /+ Solubl -2
1 S Vd W2y dicophane — CalSod 5 — a5 -3
(cusse £55) AasaY) abina 4

Volumes of body fluids
Fluid substances V(?iltl:r)e
Extracellular Fluid 19
Plasma 3
Interstitial fluids 16
Intracellular fluids 23
Total body water 42 13

&5k Vd g AU g 55l aaa dBde

adll clinigpl Algal) Balall AQY) ¢ 5l aaa Say
s AV cilisig g

A ) dgaia A0 sall salall o iy :pwS £ 58 ana
Cro ) Al cili gyl AQY) A gall Balall gas (o)
() il gl 44N

i gl A4 0l 40 gall salall O imy 2 s £ 68 A
Qo) i gl AN Gy yS) )
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Apparent Volumes of Distribution
Drug Liter/Kg Liter/70 Kg
Chloroquine 94 6600
Nortriptyline 20 1400
Digoxin 6.3 440
Lidocaine 1.5 110
Theophylline 0.45 32
Tolbutamide 0.12 8.4

g1 5l £ 355 o B el Jal gal

Factors Affecting Distribution

A- Rate of distribution B- Extent of Distribution
1. Lipid Solubility
1. Affinity and Membrane 2. pH - pKa
permeability 3. Plasma protein
2. Blood perfusion binding

4. Tissue drug binding
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(48 ) @isill Jara -A
Rate of distribution
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* gl I 45 gaall 4y 9 A1 -2
LA Blood Perfusion Rate
Organ Perfusion Rate Percent
(mL/min/mL of tissue) | of cardiac output
Bone 0.02 5
Brain 0.5 - 0.55 14 - 15
Fat 0.01 - 0.03 2-4
Heart 0.6 - 0.7 4
Kidneys 4.0 -4.5 22 - 24
Liver 0.8 - 0.95 25 - 27
Muscle 0.025 - 0.030 15
Skin 0.04 - 0.05 5-6
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G Pady) Suad Mgl Ll lile golall cliall JSay Y
2 Ui 5 8 _pheal) Ay Jad) AKH 3 Adadl) ) gal) 5 el
Usgons I gall iaS B3 4y padl Lglg i A sliac ¥

S
sBanad) 4y g i) cild pliac Yy

flaall <Al < Al < Sl < s )

a3 sall ¢ 555 Ae s o Lala T30 4 gaall 25 5l s Y -
ALSH ld Apdadll dgall s awall A ddaial) AN
Joa ¥l Casmaall sl Jalaill <l 3yl Ay 5ad)

24

i ihias - A8 ja 5 4 pa Alva

27/09/2018

12



= Thiopental gets into the brain faster than muscle,
whereas, penicillin gets into muscle more quickly
than it gets into brain. Why ?

= i) Thiopental is only partly ionized and passes into the
brain or muscle easily. Perfusion limits the transport. Since
brain has a higher perfusion rate the thiopental can
transfer in and out more quickly.

= ii) Penicillin is quite polar and is thus slowly permeable.
Permeability limited transfer is faster in muscle as muscle
capillaries are less restrictive. Thus transfer of penicillin
is faster in muscle than brain.

Brain

Comparison between drug  ssssssssssss: SEETETEITE
transfer to Brain and 0.5 m/min/ml tissue
Muscle Muscle

iSEmin sinsWsniNEInININININInInIS o5

0.025 ml/min/ml tissue

(Aasl)) a5l s -B
Extent of Distribution

1. Lipid Solubility

2. pH - pKa

3. Plasma protein binding
4. Tissue drug binding
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Protein binding equilibria

Ka
D] + [nP-rP] — ™ [DP)

Kd

X =y
oy
W
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Proteins with Potential Binding Sites for Various Drugs

Acidic Drugs Basic Drugs
Binding . Globulins, ay, a,, By, By,
Sites Albumins v
Bilirubin, Bile acids,
Fatty Acids, Vitamin C,
Salicylates, Adenisine, Quinacrine,
Examble Sulfonamides, Quinine, Streptomycin,
Dru ps Barbiturates, Chloramphenicol,
g Phenylbutazone, Digitoxin, Ouabain,
Penicillins, Coumarin
Tetracyclines,
Probenecid
18-17 - il a5 &y gan 30
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Percent Unbound for Selected Drugs
Percent Un n
Drug 00 fuy

Digoxin 77
Gentamicin 20
Theophylline 85
Phenytoin 11-13
Diazepam 3-4
Warfarin 0.5
Phenylbutazone 1-5
Dicumarol 1-3

Ay gadl) cilifig ) o cdfil) Al 2 3ok

Spectral changes : ikl (ubida -1

Gel filtration : (el o madi i) -2
Equilibrium dialysis : Sl sl Jual -3
Ultrafiltration : G4 g 5l -4

Equilibrium dialysis Ultrafiltration
Membrane
B Drug and protein solution
Protein
o » Burfer - Membrane
Drug free drug Drug
Buffer I .
@ - Free drug filtrate
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Factors that Decrease Plasma Protein
Concentration

_______ Mechanism ___ Disease State

Decreased protein synthesis Liver disease
Increased protein catabolism Trauma, surgery
Distribution of albumin into
Burns
extravascular space
Excessive elimination of protein Renal disease
18-17 - bl a sy dygn 35
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