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* Once a drug is absorbed, it is subsequently distributed around the blood supply

and to tissues and cells.
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Distribution is the process by which a drug reve

rsibly leaves the blood stream

ind enters the interstitial or cellular fluid_of the body.] Intestinal fluid, b

intracellular fluid, and transcellular fluid are gw@fm:a % -of the b

————

mass, respectively. Meanwhile}.plasma is 5% bf body mass andfat is 20%,

od

« All of the fluid in the body (total body water) in which a drug can be dissolved @ E/W

may be roughly divided into three compartment

s: intravascular (blood plasmag, -

found within blood vessels);
intracellular (fluid within cells, i.e., cytosol).

oo SRR [J@\n)\/.g

erstitial/tissue (fluid mc\RoEBm\.n\w_Fx and
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« The_distibution -of a drug_into these compartments is dictated by its
physical and chemical properties. Compounds distribute differentially
within body and PPB may limit distribution.

* Most noticegblyﬁ@philic compounds may accumulate_in fatty tissues. For

instance, thiopental, ethers, and minocycline tend’to)wllgc_p}n adipose
tEEE_E_S-/ A mf@—,,’o Mﬁ,'.’.,_)c; ’d )

« Additional examples of tissue storage include:

lodine.in thyroid gland;

Calcium, tetracyclines in bones and teeth; >

Digoxin (to muscle proteins) in heart and skeletal muscles;

Cmmm, tetracyclines, and digoxin in liver; DU 30 Y% o

Tetracyclines and digoxin in kidney; tors) |

Chlorpromazine, isoniazid, and acetazolamide in t_hg_b_ra_in(‘ f'{;’ Y0 )
Ephedrine and atropine (to melanin) in iris.
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(} . «Overall, volume of dlst,r@_n/lon (Vd) of a drug is determined by its partitioning

/ across var—iom&anes; binding to tissue components; binding to blood
components; and physiological volumes. épparent volu&n[gg@qm@_is a
primary PK parameter and could be greater tam10,000T. 1.2, s ) 2l s 1

* The larger the volume of distribution, the more likely that the drug is found in th?)

tissues of the body. In contrast, the smaller is the volume of distribution, the
more likely is the drug confined to the circulatory system.
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- First-generation calcium channel blocker “fioyeg ¢ - Third-generation calcium channel blocker

NeutdemmmLmrgge Vaof 0.75 L/kg - Has a basic primary amine sidechain (lysosomotropism) /
- Has a short half- thus has to be - Has a very high Vd of 21 L/kg

tawy. - Has a half-life of 35 h (once daily regimen).

oo st oo ¥ being . iy e o

P o Dl fronmtab mttn Lz wdelion s ajarmd oo ez s

BN L2 G ses iR G

Scanned with CamScanner


https://v3.camscanner.com/user/download

563 i e G ©
- ov.s_.h\ Pa Ly ASPIEN) S P :o...r o)
er“% v.\f\\ 2l ol y Lo aﬁ- an\\\k

/

_Qg? f\x ?Ll\

The presence of basic msmsmm_ B\
normally leads to increase of tissue
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The presence of basic amines
normally leads to increase of tissue
affinity, thus boosts the <,
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- First-generation calcium channel blocker wm-ﬂn&-;_a-mm:maco: calcium channel blocker

- Neutraldrug with a moderate Viof 0.75L/kg - Haga basic primary amine sidechain (lysosomotropism)
- Has a short half- thus has to be - Has a very high Vd of 21 L /kg
taken three times a day.- - Has a half-life of 35 h (once daily regimen).
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erythromycin (Erythrocin, 64)
Vg, 4.8 Likg

Cl, 55 mL/kg

tyz2. 3N

tissue/serum ratio, 0.5-5x
F%, 25%

4x daily

One basic nitrogen atom

AN v\
,,A ,?f,/, Cfo
C,m u

&é.me 9\/\r w.C\o\A(:
V4. 62 Likg ST - “Two basic nitrogen atoms

D

N-CHa ¢ 15 mLikg ﬂL.L C g \.\.\ P a
CH3 t, 18h g 2! Y

tissue/serum ratio, 10-100x™ \w>*®

F%, 37%
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/ Plasma _#oﬁmom: sz%smv

* Drugs can bind to protein macromolecules in the blood, a phenomenon known as plasma—protein
binding (PPB).

* The protein-bound form of the drug must dissociate from the protein in order to be useful because
only unbound compound is ﬂa:mzm for distribution into_tissues. There are three types of plasma

Eoﬁmm:mujcsm:mm_‘cam_ccSEWZ m:@afmbnou x@bgg@mﬂmmcmwéo_‘so_‘mmccsamzﬂ
proteins; Eqm.‘mmmé‘éuaﬁsm protein, _Mmqoﬂm_:. is of less importance for PPB.
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Drug_bound to albumin is also net Rapid g
available for metabolism mmﬂm%» . .

O o T

Sy . . '
nor for renal elimination- The complex is
large ~and—cannot penetrate the cell

N
membrane of hepatocytes.
—_—

Equilibrium

,.K
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Clinical implications of drugs' PPB
.E/D/m,
9 m& -
th,\.lmwm%\vﬁ%?mn:ﬂ% of the drug and the| fre

“ | Lo ~ e,
Joi P g iy,

1. There is_an equilibration betwe

< GRS

molecules of the drug] The PPB fraction is not available for action.

2. The drugs with high ng\mmmmm@wxq:l(mwml_ﬂmy\:ﬁ for plasma proteins (e.g., m.nwm:._b.
sulfonamides; amphenicol) can q%mmmbm.\ﬂ:ﬁ&cmm (e.g., warfarin) or

endogenous nosnimmm,‘ ith lower affinity.
«wucu?%rf@\ Hegrea Y kes the drug (ong-acting,) because bound

L High“degree of protein_binding_makes ong-d’
Y fraction’is not available for metabolism, unless it is active y excreted by the liver or
bow R

W LS e i i
o _
4. Generally mxv_,mmmmmmv_mmqsm concentrations of the drug ,:&.mq, to Wo:cb;a as well as

aAuV
P ol
LML free drug.

dykidney tubules. . ind )G e b S lagmies -

W25 5. In hypoalbuminernia, binding may be reduced and high concentration of free drug
waybm may be attained. N N
% =

o
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Human serum albumin (HSA)
/b/w\\\ \ah, Q\%c U\ oo
* Human serum albumin ((HAS): 6700 Dalton) , the most abundant protei

in human

blood plasma, has more than(six distinctive binding sites _:n_ca_:m for long-

chain fatty acids{one)for bilirubin; and two for acidic c icdrugs ana
3 {

. g /\v,)/.\n
* On'the oﬁ.rm‘_, :.m.aa @ has o=_< one selective site for basic aqcmm,\ &«r\\\ M
umcmcv »@Qaa drugs) in particular, c_:a to serum m_cc::: m:a ﬁa higher PPB
I’ than neutral/basic drygs (low %&m e e s aeww
—D
« Meanwhile, bases bind to ARG r%.omm» > QS AR &
215 Bl 10 Rers 250 P
« Serum albumin binding increases as log P increases. In other words, hydrophobic s
drugs bind more strongly to serum albumin than hydrophilic drugs HsA

&
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Examplel: Aspirin xmye?w:

Aromatic am:myﬁ__b:a/ﬁw other aromatic | _~" ,/,// >80% will bind to the positively
rings_found in aromatic amino acids in charged arginine wa&,\m_:m._mlm_cca_:
albumin (by n mﬁmnx.:mv \\\\I/ O . A
Q H_ A% e, Q
e e R

+
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Example2: Metformin

Ya w.n g4 r(w
. R
: u%»uv(\\\vv,,/mfkm? ?\v\\\v)
o : a2 \x\\v
\\ ©
NH NH :
@ | NH NH,
v_~ n NH ,,/, z_....\—_/n\—.rz...~
o
weak binding of metformin to BSA was governed by hydrogen bonds and van der Waals forces J
of
\v>=

@/Yw
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Example 3: Thyroxine V/
WX Aromatic_ring_will_bind to aromatic
rings found In in albumin (by n
| stacking)
| J—\,-—}/ 1S ak *
H-bond forming groups v _/ ,.,\
O .'l'l
NH,
4 lodine moieties: also can stack against
Zwitterion at pH 7.4 OH aromatic rings in albumin
-ve charge will bind to +vely charged (1,C.,s,Br)
binding pocket in albumin

Thyroxine is more than 98% bound to albumin

S O e e = M SN PR

Fat Deposition

e — e

* Lipophilic drugs and multi-halogenated drugs tend to deposit in fats

——— e

* 20-30% owaelght is fat_):?f w,) f,..

renally eliminated.
S NG

« Fat deposition caused sustained release of the drug.
Cl

Cl\O:Cl
Gt S

&
Hexachlorohexane duchlorod|phenyltnchtoroethane

TR SO SO o

S st —— e b,
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Phenobarbital 0—’)»_« \,_S_n, ¥ Bhlogental B B ;, g
Onset of action: 1.5hr ) unsemlz i ;tlns
t1/2=8 hr Fau R 2:2 day ww Yr- x
e Quickly cross the BBB and deposit in the body fat
\ AT () W 7 o &
. " '. - \ \ ‘
ipapi Bty k/ Qo(,i e

Bone Adsorptio
A\
B
o dru contalnsm’éfmamr(acetoaMWO will form a
Any drug J\G_~

complex with metals in bones

« Bone deposits remain for a lon Imn_eiwa i€ fime) ™

« Drugs chelate to bones are biologically inactive, neither metabohsed o

nor_renally eliminated.

quelactten® i

b r'-) !
0 L\, J Le
e e
Tetracycline Ciprofloxacin ‘
4 acetoacetic acid groups
g % s
= i 40

2 %
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