Pharmacokinetics: Absorption

(Drug Transport across Biological Membranes)
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PHARMACOKINENTSS

V Pharmacokinetics: is the: quantitativee study, of drug
movement in, throughh and out of the: body.

V [t studiess the: processes of absorptiom,
distribbtioion, metatelisim and exeretioon of drugs
(how the: body afféetss the: drugs; movement or
dispesitiom of drugs in the: body).

V [tt quantifiess the: faiee of a drug by measurement
of its: concentrationn and metabolitess in blood and
urine: over a peried! of time: afterr its: administrationn.




Pharmacokineticz (PK) pracesses
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Absorptionn: Firstt, absorptiom from the: sitee of
administrationn permitss entnyy of the: drug
(eitherr directlyy or indirectly) ) int@ plasma.

Distributioion: Second, the: drugy may them reversiblyy leave
the: Dbloodstreamn and distributee inteo the
interstitialal and intraceliulanr fllidss.

Metabolissm: Thirdd, the: drugg may be biotransformedd
by metabaolism by the: liver or othern tissues.
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Eliminatiom: Finally, the: drug and itss metabolitess are e sweat of feces -
elimimated! fromm the: body in urine,, bile,, or ‘
faeces: Source: Li ppi
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Pharmacokinetic: (PK) precesses
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Pharmacokinetic: (PK) precesses contdlé

V Inteastiyty of response of a drug Is relatedd t@ itss
concentrationn at the: sitec of actiom, which in tunm is
dependent on itss pharmacokinetic: propertiess,

V Pharmacokinetic: considerations; thereforec
determinez the: reoutez (s) of administratition, dose,
lateneyy of onset, time: of peak actiom, duratiom of
actiom 6 frequencyy of administrationn of a drug,.



ABSORPTIONNOFDBRIGSS

V Absorptionn is the: tramsféer of a drug froom the:
sitee of administratibion t@ the: bloodstreamm.

V The ratez and extentt of absorptiomm depend on the
envireanment where the: drug is absorbed, chemical
characteristics:s of the: drug, and the: route: of
administrationn (which influences: bioavailabilityy ).

V Routes of administrationn othen tham intravenous:
may resultr in partiall absorptiom and lower
bioavailabilityy.
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Biological memiiane:=s

A
A

A

The Plasma membrane IS the: interfacez betweem a cell and the: ECI-.

Possessesfeattness and propertiess which allow movement of solutes
inta and out of the: cell.

Cholesterall-containing;, double layer of phospholipids molecules
arranged! perpendiculan to the: surfaces:s.

Outerr layer has itss polar groups directedd to the: ECF while the: inner
layer presents: itss polar groups towarndss the

Individuad| lipids: can move laterallyy, endowing the: membrane with
fltuctityry, flexibilityty, imperviausmess t@ polar molecules, and high
electrical! resistance:.

The lipid/ molecules can even flip fronm one bilayer of the: membrane
te the: othen,




Biological memiinaness contdié

Fluid mosaic model

A Proteins integrall te the: membrane are a heterogenous: set of
globular molecules, each arranged in an amphipathic
stnucturee,

A Aqueous channels appear to be present in the: core of the
globular intrinsicc (integral) ) proteinss and may be gated (i.e.
channels may open and close) by confarmational! changes in
the: proteinss.

A Biological membranes behave as if they were lipoids

punctured! by aqueous pores and allow drugs and physiological
matenalss t@ crass by passive or carrierr mediated! processes.



Drug Passage acrosss Membranes

V Cell membranes farm the: barnerss betweem agqueous
compartmentss in the: body.

V An epitheliall barner;, such as the: gastraintestinal
mucosa or remal tubule;, consistss of a layer of cells
tightlyy connected te each othern so thatt molecules must
traverse- at least two cell membranes (inner and outer))
te pass from one side te the: othern .

V Depending on chemical propertiess, drugs may be
absorbed fromm the: GI tractt by passive difftisionn,
facilitatedd difféisionn, active: transpartt, or endocytesis:.



Passive Difffiskon

A The drug diffisess across the: membrane in the: directionn
of itss concentrationn gradientt, thee membrane playing no
active: role: in the: process.

A Most importantt mechanism fan- majorityy of the: drugs.

A Lipid soluble drugs: Diffisez by dissolving in the: lipoidal
matix< of thee membrane, the: ratez of transportt being
proportional! te lipid:water partitionn coefficienatit of the
drug).

A A more lipid soluble drug attainss higher concentrationn in
the: membrane and diffiisess quickly.

A Also, greaterr the: différencec in the: concentrationn of the:
drug on two sides of the: membrane, fasterr is itss diffésionn.



Passive diffusion

Passive diffusion Passive diffusion
of a water-soluble of a lipid-soluble
drug through an drug dissolved
aqueous channel in a membrane

Figure::
Schematic
representation of
drugs crossing a
cell membrane by

passive diffusien
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Filtratioiv (Diffusionithrough agiuecus:chanrteihnel)

A [it is passage of drugs througih aqueous pores in the
membrane or througih paracellular spaces.
A Lipid insoluble drugs cress biological membranes by

filtratiomon iff theirr molecular size is smaller tham the
diameten of the: pores.

A Majarityy of cells (intestinahl mucosa, RBC ete.) have very
small pores (4 A) and drugs withh MW>100 or 200 are not
able ta penetratez.

A However, capillaries: (except: theose in brain)) have larger
pores (40 A) and most drugs (even albumin can filteer

througih these)).
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solutes can
traverse cell
membranes
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also cross cellular
barriers by
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Specialized! TransporrCatuerinedtaied)

A When the: rate> of movement of molecules across a membrane

m can be accounted fan by the: operatiom of
aws of diffusion, the: existence of a carrier -
port system can be suspected.

A Such systems are well known in physiology, e.g. in glucose
uptake Into erythrocytes and sodium ion expulsion from
erythrocytes .

A A rapidly reversible interaction between components of the
membrane and the: transported substance.

A The drug combines with a carrier present in the: membrane
and the complex then translocates from one face of the
membrane to the other .



