BIOPHARMACEUTICS

UNIT 1 NOTES

ABSORPTION

a
e MECHANISM OF ABSORPTION ?
e FACTORS INFLUENCING ABSORPTION
e ABSORPTION FROM NON PER ORAL I b T
DISTRIBUTION MPERFEC
e APPARENT VD

e PROTEIN DRUG BINDING

CONNECTWITHUSON: |

P>* IMPERFECT PHARMACY APP
@IMPERFECTPHARMACY



INTROOUCTION TO BIOPHHRMACEUTICS

Biopharmaceutics s fhe study of how the drig's propesties,
dosage fwm and route of administation affect the role and
amount OF dny absorbed imo the  bloodsteam-

B heps in disigning  effective and sofe dosage forme:

Pharmacokinetics is 4he study of how +he body absors, distribudes,

Mmetabolizes and  excreles o dnyg-
I+ expluins how the drug moves through the body “over Hime:

Tbsﬂher, Bispharmaceutics focuses on how the drug enters fhe

body . while phamackinetics explains whot the body does Ho
the drugs after it entess.

ApeuicaTions OF BiopHARMACEUTICS & PHARMACOKINETICS

Helps In designing surtuble dosage forms like tublels, capsules o
inyections.

Improves drug absorpion and ensures 4hat drug reaches the blood -
stream  effectively.

Predicts the (oncenttation of he druq in the blood over time-

Helps Ovoid side effects and oxicy by detesmining safe dose

[imfts-

Explains how the drug behaves +hmugh cliffelent  routes like owal,
inecions  OF Inhalations:

Provides scientific data for dinical 4ntls ond new drug development-
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ABSORPTION

® Absorption s defined as movement of drucys from its ste of administation

fo the yslemic cisculabion € Bloodstream)
* This process Is essential for the dryg fo et its theiapeutic effects
( except in the ase of direct adminishiahon info the bloodsiteam auch

as intravenous (V) Injection ).
® for 0 beber absorpton, the drugs shoud be lipid <oluble in natute

beause only lipid <oluble druge can clos the biological - membranes
® T q dug 12 adminilered fiom Oral route , it hos o clos he
membranes of qit and blood vessels fo reach Hhe blood . Therefore,

it ghoud be in / Lipid Soluie foim .

Nature OF Druas
o Most of the drugs auailable ~in the markel are  either *

@ Wek Acds
@ Wedk Bases

o This is beaause they are generally in unionized fom , hence moe
lipid 2oluble in natwe :

® Bul fo manfain heir unionized nahwe, they must be dbaombed foom
theic respective medium

o |Jeak Acudic Drug& aboibed fiom Acidic Medium (e, Stomach)

o ledk Basic Dmg,% should abwsbed from Basic  Medium (ie. Tnteshne)
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Memanism OF Druc AssoremoN TiroveH (It

D absorphon  through the inteshne) ~ Hract  CGIT) imaril
ren%r% b hgw Qa dﬂ.%{1 mouesgag; the site of admr'm-'s!-raho?‘a;m .
i the gystemic cirwlahon

® T+ involves Bilowrhg, mechanism

@ Fissve Diffusion

® Facilitaed  Diffusion

@ Adie Trangpost

@ e Tmn.?.purH Fillahon

® Ion A Trangpott
© Endocyhosic
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@ _Pnssie DirrusioN

® Passive Diffusion IS the process by which drgs moves geose o
membiane  fiom an aren of hl'%h onentalion 1o the area of low
(oncentrahion .

The movement 18 driven by Concentohon  Giradient

 This is the most important Mechanixm for majonty of dlruge .
The movement @nhinues unhl equillibium reached .

® Tt depends on fochis like drugé lipophilicity and - moleculor size .

Higher M Lower
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@ _Pore_TRANSPORT

e Tt is also known as Filthion .

® fore tonspost i a medhanism of drg. movement wher dlrug. mokeades
Hangpost  Hhrough aqueous. pores of channels in the cell membiane .

e Through Fithahon, Lipid Insoluble dmr}s @n oo Cross biokgicad membrunes
but their 2rze zhowd be Amoll

VIDEOS : () IMPERFECT PHARMACY



® _Facutatep DiIFFusiON

o Tt is similar fo Possive Diffugon bul requies some specific  cassier
pooteins .

® T is aloo known az (amer Medioked Trangpost.

* Ths poocess does nol require energy and felies an the  ncenlrahion
gradient of fhe drug_.

® This mechanism & Cruciol for lorger or less ljpophiic molecules

l. _— (amer Protein
5 \

nu
Nulec?dc _"

Biologicu! Membrane

@ _AcTve_TRANSPORT

o In Adive Transpost drug moves agoinst the onenfrabion gradient
(ie., fiom low @ncentohon fo hl'gh anentration )

o Tn this energy fs fequied in the ” fom of A™ and it also
Needs Cer profeins .

G Jon PAIR_TRANSPORT
e Ton pair transport is a mechanism of dug frangpost in which chugs
are flansposted across cell membrne 0 part of @ poited  complex
with an ten endogenaus lon.
o Tt paticularly felevont for ciuge that ate pooty e and  have
low membrane p@mwbillh/.
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© _Enpocutosls

o Tiis alco known as ' Vessiador Trangpost’ |
* Endocyhsis 12 O proess where 0 @l enguJF substances  fom  1ts

suroundingg by - wiapping. them in its cell membrane and %m‘n%
a Veside

e Tt & of two types
@ Phagonyhosis  ( Engufment of Solid Pauticles )
® Pinocysis  ( En?)ll”menf of Ligud Puticles)

S~

Dmgﬂ

T

o—0 ©@@—o
Endocylosic Exocyfosis
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Factors AFFECTING DRUG ABSORPTION

Druq Absorption (s inficenced by vanous fachms as follows :
@ Physiocdemical Factoss,
® %Hzl'ologl'cul Faclose
® Phamaceuhcl  Focry

@ _Phusicocuemica,  FACTORS
These relate fo dmg's physical € chemical  propethes. T includes -
® Slubility
. Druca. Tonizahon < pH
® Puhde Size
¢ Dmg_ Stability

@ SolubilH_\; *e Qg mugt dissalue in- biologicol flwols  before absosphon -
® Lipophilic digs Cfid spluble) cros cell membrmacs. ey
® Hydiophilic - clrugs (woder 2oluble) requites  Specific ~ camsies

peofeins .

@ _Drq Tonrzalion £ pH * e Mot duge are. wek adds of wetk bases
. e Non - jonized dlU%s ale More lipid  Roluble
and eosily  absosbed! .
® Tonized dlugz: are waler soluble <€ less absosbed .

@ Pattide Size - ® Smdler particles dissolve faster and absobed more qm‘cHtf.
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@ Drug, Stability * @ Some dru?s dearade In acidic enviionments .
® Enlenc a)ahn?g heIp pﬁﬂ'f’d acd-  sensihve dlugﬂ

(@ _PnusioLoGicAL _FACTORS
These ate biological facss, ol influence: drug. cbsonphion.
® (ashic Emplying,
* Swfae Areq
. first  Pacs Metabolism

@ _Gishic Emph;ing:_: o fost gastic emphying leads fo faster absorphon -
® Slow_gashic emptying leud? fo delayed cbsosphion .

®_Surfoe_Area * * The smoll Infestine has o loe e orea
making it the poimary site for diug. abeosphion

© First Pass Metabolism - @ Some dru%s ale mekboiad In the liver
before reachfn% 2ysemic crsalotion ,reduciv?
Bl'oauailibilily i
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(@ _PuarMAcEUTICAL FACTORS
These fachosz depend 0N dmﬁ fosmulohion and route of adminishhon .

o DOQOQe fom
® Route of Adminigvahon
° Dm% Interachons .

@ Dasag form : o I.l'qw'd {osms abcobed foster than olid  fosms,

® Route of Adminiatmhon * ® Ol : Most common bub inuolves  frsst - Poss
Metaboliom

e Suplingual * RAvoidg Firg pas. metabolism

 Cwenteral - Bypasses Absoiphon  bamers

® Topical * Depends on Skin Permeabilify

o Presence of other drugg an & also affect

© Dwng Inferachon :
¥ absosphon  efficiency .
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AssoreTion OF Dru& From Non Per Orat Exvra Uascutar
Rouves

® Absorption from non per ova) extovasular to the process by which a
drug odministered oufside the gastiointestinal - tract (excluding the
oxal oute)- _

® There are non per Oval exiravasular (Outes ¢

® Intramuwsalar (TM) Rove

@ Subcutaneous (SO Route

@ Transduma) (Topicat) Route

@ Toholotion Route

© Rectal Route

© U(rginal Route

@ Oclar Route

@ InTRAMuUSCULAR (TM) RouTES

® Drg is injected deep into 0 large musde (eg- aolfofd,glufgus)-
Absorbed imto Systemic  circulation hrough  capillary present in
muscle Hssueés: |

e Tnaeased blood fiow (eg- during exertse) ephances absorption:

® Ageous Solutions absorbs fustes than oily oy depot preparations:
o large volume may reduce  ahsosption efficacy-

o The lite Painfil & Requires trained personnel
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® SuscuTanEous (SO Route
® Druyg is injected into falty larger layer beneath the skin (eg. upper
arm , abdomen, +hf3h)-
* Drug absorb +hmugh lymphatic and (apillary vescels into Systemic
Ciyeul ation.
Absrbtiop is chwey than IM due fo fess blood supply.
Massage 0y heat @n increase @bsorphion
Solution Fiom absorb fuster than suspensions or  implants:
Surtable For Self - administration (93- insulin)-
Provides slow , Sustained absorption-
Less painful than IM-

© TranspermAL (ToricAL) Routes

¢ In this Drug applied on he skin surface fox systemic effect via

skin absprption (eq. paiches)-

® Dsug penetrates sirotum comeum Coutesmost skin  fayer) , then
into dermnis «and enfers  systemic (apillanes-
More lipld - Soluble dfugs absorb petter:
Broken o0 Inflammed skin increases  aubcorption-

Provides Sustained and controlled  release Ceg. fentany! , Dicotine)
Auoid fisst -pass metaholism-
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TInuataTion Rovte

Dmgs are administered in qoseous or aerosol Frm via mouth or nose
(e-a- Glbutamol , Anesthehic gac&‘)-

Abcorbed sapidly +hr0ugh the thin alveolar membrune oty pulmonary
capillanes:

Asthma , infeckions can affedt absarption

Deep and slow inhalation Impsoves  delivery.

Uery yopid onset (due f0 large suffice area and high viscosrty)-

RecraL Roue

Drugs are administered in the rectum as Suppositovies 0¥ enemac.
Abspgbed through rectal - muga.

Supposttosy base Affects mekting and drug velease:

UscRd when oral route is not possible (Vomiting ; unconcious)-
Athough this Toute this incnvenient and Can patient discom ot
Risk of mucosal irrtation-

UneunaL Route

Drugs administered  via vaginal - suppositories , tablets | or Creams:

® Drug absorb through vaginal eptthellium imdo  systemic Circulaton or

loca)  tHssue-

Harmonal changes may  alter absorption:
Foymulation base affects diug release:
Having limited paticnt ucceptability.
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Ocwiar Rovte

® Drugs applied as eye dfdps, oinfments or Inserfs:
® Use mostly fov Jocal effect

o Blinkinq and +earirg @n wah away drug:
® Higher viscousity impaoves retention.
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DisTRIBUTION

® Distibuhon refers, o the proes by which a drg_ afler be:‘n%
obsosbed inh the bloodziream , ftangposted fo vanous issues and
orans in the  body .

® Tt delesmines Where he olrug, goes , how much feaches the farget
site and how !on(a. it ,3+mj$ in the body .

Factors AFFECTING DRuG DisTRIBUTION

There are. urous foctors that affect Drug. listibulion 08 follou, -
® Bood flow To Tissues
® Plasma Protein Bindl'nc}
® Lipid Slubiity of Dru
® Tisue Pemeability
® \lolume of Distsibuhon

@ Blood Flow To Tissues

* Organs with htgh blood flow Ce-go. liver, kicneys , Brain) reeive dru%s
foster ompare fo those with low biood flow Ceq. fat, skin, mue).

® _Plasma_Poofein Bl'ndfn%

. Dﬂlgs in the blood bindz plosma  proteins.

* Now only the fiee diug s aualloble fos diztaiouhion fo various hisues,
® Hignly pooein bound clruge hawe limited  distaibuhon .
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® _Lipid Solubility OF Drugg.
* Lipophiic drugs eusily cros cell membrnes ond acumulate in fscues.
® Hydrophlic drugs stay mosty in the blood and  extracellular
fluc .

@ Tissue Permeabilih!
* Highly pemmenble tiswes (eg, liver, kidney) allow drugs o poss emly.
® Boovers like Blood- Brain Bamier (BBB) or placental bassier lienit

dm% entry .

® Volume OF Disibshon (Va)
® Vd is a phamocokinelic pasamefer that desmbes how widely a
dng. is didibuted v Dedly fiuids and Hissues .
® High Va : Orug is widely “distsibuted in fissues .
* Low Va * Dnyg Aoys mainly  in the blood .
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I Vowme OF Dlsmlsuno_N']

o The appasent volume of clistaibuhion (Va) s a theoselicl phamacokinetic
pamme!ef that descibes the extent to which a drug disgtrbutes
thioughaut the body relahive o its concentrahon in  plasma .

o Tt cdoes not repreent a real phygiotgr'cal volume but rather an
indicohon OF how widely o g, spreads in  bady tissues.

Dose Administered (Tu)

Vq =
Plasma (ncentrakion
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‘-ﬁssue Perrensiuity OF Dauesl

® Tissue permeabilily describes how earily a drug  maecde can
pase from the bloodstream Into the instestinal 0s  interacellutar
Auwd of Hssues:

® T} is influenced by the dryg's physiochemical propesties and the
charactenstics of the taue o membyane bames.

FacTors ArcecTng Tissue  PERMEABILITY

© _Physiochemicad properties of Drug

® Molecular Size : Smaller molecules pass more easily }hraugh membranes.
® Lipid Solubilty (La’pophfh"a’rq): Lipid- soluble drugs diffuse feadify
through tipid ~ layers of' Cell membranes:
® Tonization(pka): Non fonized (uncharged) drugs penetrate membranes
more easily than fonized fovm-
o Polarty = Non- pblar molecules (ross Iipid membranes more
eﬁ‘i‘u‘m’rlg than poler ones:

® Characerstis OF +he Tissue

® Perfusion rate : Highly pesfused Hssue (€g- lver, kidney , brain)
fecieved  drygs move  quickly.
® Membrane (omposition : Tissues with Hght junchions (eg- blood-
bswn barmier) select drug pesmeability-
® Presence of tsansposters : Active oy Fucillioted franspowt poteins
(an enhance or limrt drug cnl’n,.
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ProTien Binoine Of Dnugil

®  Aftex administration | dﬂ{(}s may bind o plasma  proteins or tssue

pm+ein5-
® Only the free (unbound) form of drugs 16 pharmacologically active-

Tures Or Proven BmpinG

s mainly of two Hypes :
@ Plasma - Protein 8|‘ndm3
@ Tissue Drugs Binding

Piasmp - ProTEN BINDING

e Plasma - poteins binding. fefers fo the yewescible inferaction  blw
drug molecules nd puofeins precent in the plasma-

® Only the unbound (free) dryg 1s pharmacologically achive and can®
- (ross membranes
- Exert therupeutic effects
- Be metubolized 0% exreted

NATURE OF BINDING
® Revusible and non- covalent (uia ~hydrogen bonds  van cler Waals forces,
ionic inferaction)
Form o dynamic equiflibmum : ~ Dvug + Protien == Drug - Protein complex
® Ad w 0 drug fecevoir that maintains plasma ncentation
over fime-
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Types Or Piasma Promien

There are mainly 4 types of Plasma  Proteins involve in binding :
Albwmin

Globulin

a1 Add Giycoptein

Lipopsotein

Algumin
Most abundant plasma  pastein (35-§ gldL)

Synthesized in the liver.

Binds addic and neutral drugs

Example : Warfesin, Phenytoin, Diozepam-

Binding s revessible uia hydrogen bonds and “van def walls forces.
Has 4 Mooy drug - bindling srfes

- Site T ( Warfonn sie)

- Site I ( Benzodiazepene site)

- Site I Digixin Stte)

- Site U ( Tamoxifen site)

Warfann Binding Site

-

-
///m/m  ighoin Giang
/ % Oigitoxin Rinding sife

Diazepam Binding sre
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® Guosuiv

® Tncludes alpha , betn and gamma globulins:

® Rind hoymones, metak and specfic  moletules-

®  Thyroxine binds +o TBG CH\qume—binding globulin)-

® Eshogens and estosterone binds fo SBHG (Sex hormone - binding
globulin)-
levels change in endacrine diSosdless , pregnancy o with hosmone

thesapy.

o1 -Aap GuycoproTien (ARG

Bind basic (posifively charged) drugs:

Synthesized in liver : found in low amounts o4 =12 mg ImL).
Has one high - affinity sie

Examples : Propanolol , lidocaine ; Imipsamine, Mosphine

Levels increase in Cutically 1) pateints —» lowes free drug

availability.

o.oo.@

Transpost lipids like cholesterol and  friglycerides.

Bind highly lipophillic (fat - stluble) drugs.

Types included ULDL , LOL and  HOL-

Examples : (ydosposine, Tacrolimus , Amphotesicin B , Propofol

@ LipoproTEINS
&
#
L
L
® Tn hypextipidemia , lipoprotein levels wise — more drug binding-
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I Tissve DruG Bmom?l

® Tissue drg binding reRrs fo the versible binding oF drug to tiscue
(omponents (like proteins, lipids 05 shuclural elements) fier it leaves
the bloodstream and entexx body Hssues (- like liver , kidneys , muscle,
ot etc)

® Tissue dug binding occuws in various fissuec such as:
- Ry fissue ( Adipase)
- Muscles

ngans hke liver , Kidney ¢ lungs

- Bones (fv drugs with high affinity for calcium)-

= Melanin ¥ich Hissues (like eyec)

Meanism QF Binping

® Non Covalent and reversible iMeractons — mainly via hqdmgen
bondfng ,van der walls  Farces o ionic  bonds-

® Drygs binds 1o Heue omponents such as:

Structura) - Pooteins. (like collagen)

Lipopaoterns

Mitochondnal (ompanents

Phosphalipids in (el membranes

Exampe
Thiopental - binds fo fut ; Rapid Sedistribation causes short anesthecia-

Tetracyclines- binds 0 calcium in bones and +eeth.
(hlovoquine - binds fo melanin in eyes , can (ause vetinopathy-
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FAcTors AFFECTING PROTIEN BinpiInGg OfF DRuGs

° [)5;9 molecules can Feversibly bind 4o proteins found in  plasma
like albumin and 1 - glycopsotein add) and tissuec (like muscle,
fat, und organ proteins) -

® This binding Siﬂm‘ﬁ’(wﬁk{ influnces  the  dmg's  distabution | free
concentration , efficaty | duration of achion, Metubalism, and excretion:

® Only the unbound (fiee) dng is phamaciogically achie-

® Below are the kﬂ{ combinec  fachss +hat  affect protein bind:hg 6f
drugs :

@ PuysiocerucaL ProrerTiEs O DRuG
® Affinity for pooteins Duugs with h[gher affinity  will bind move
extencively to. plasma o Hesue poteins.
® Lipophilicity ¢ Lipophilic drugs bind Strongly o both plasma
lipopooteing and- tissue Components , especially fort-
o Tonization and pKa* The ionization State of o drug (affected by
body pH) influences how i binds o
pooteins and  penefrates Hssues:
®  Moleculer size and shucure : nger oy move complex drugs
may have move bmding sites and

shungea' bu‘ndfrﬁ-
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® (oncentraTion OF DRuG AND BINDING PROTEINS

® Doug Concentration : When the bindfng sttes are Saturated (especially
ot I-.fgh drug concenlvations) , more fee drug
becomec available in plasma or Hssues:

®  Protein (oncentration : Low levels of plasma  paoteins (c.g. albumin or
a1 - add glycopsutein) oy tissue protems weduce
binding , incseasing free drug levels.

Type AnD NATURE OF PROTEINS

Plasma _proteins:

Abumin : Binds mainly acidic and neufal drugs.
A1-add glycopeoteins :  Binds mainly basic _drgs.
Lipopeoteins = Bindl Hignly lipophilic drugs:

c0ee® @

® Tissue pooteing :

® TInclude studural puoteins, enzymes , and cell membtane (omponents
that can bind drugs —s espedally in liver, kidneys , Rt and
musde-

® Drus INTERACTIONS
¢ (ompetitive Binding ¢ When o drugs have affinity for the sume
bind:‘nﬂ sile , one (an displace the other,
l'naeaz»fng the free (oncentration oF the
displace - drug-
° Fndogeneous Substances : Subskunces like bilisubin , ureq, and Rty
adds can alsy complete for binding sites,
especially in pathological (onditione-
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® Puusiowoaica. AND PatvovocicaL (Onomons
® Age= Neonates have lower albumin and immature Hssue poteins,
leading 10 seduced br‘ndn‘ng.
Elederly may have altered protein Jevels and drug metabolism-
® liver disease : Reduces synthesis of albumin and othey profeins
decreasing plaxma h'ndl‘ng-
® kidney disease : Accumulation of waste produds @n tresfue with
binding-
® TnAammation/ Trauma : Increases a4~ acid glycopsstern ; which can
enhance bt'ndl‘ng of basic drugs
¢ Malnuintion : leads 1o lowes plasma puotein levek, affecting binding.
® (Obesiy : Increases fin tissues , which moy enhance fissue binding

of h'pophf'fic dr'ugs-

© Tissve CHRRACTERISTICS
® Pexfusion (blood flow) i Well- perfused tissues (liver, kidney) get more
drug and potentially move bl'ndr‘ng.
® Binding site availability Some fissues have move abundant puvteins
oy Cellulay ’rurgefs-
 fot content = Lipophillic drugs can accumulote and bind in adipose
tissue, pvolonging drug action-

® pH differences ¢ Variations in pH between blood and Hscves can

lead 4o ion anpfng, aHequ tissug bin d,-ng.

VIDEOS : () IMPERFECT PHARMACY



Kinetics OF Promien Drve Bno|~6|

® Kinefics of Pretein- drug binding refers fo the study of the
gate at which o drug binds 10 and dissoante fom its

+cuHe4 pootein:
® This process is chauctanzed by fwo  main parametess :

D Assoaamon Rate (oNSTANT
This describes how quickly +he drug (D) binds o the proten (P)
bo fosm a dmg - pyotein  complex (PD) .

P+p — PD

@ Dussocation Rate (OnsTANT
This describes how quickly the drug  potein (omplex dissociates

back into free drug £ protein:

Pp —— P + D

Now [et's” apply low of mass action an arsociaton wafe nstant

P+ D —/— PD

s LA
[(p]1LD]
oF we can ware [(Pp)= ka(PI[D] ... @

Here, (PI= (oncentration of free puotein , (POJ = Concentration of
(3= Conentraton of fiee Orug Pootein Orug complex
ka = Association Rate (onstant
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® Now IFf Pr is the foial number of puotein present, both
bound £ Unbound, +hen

Pr = [POJ+0CP] -.... @

® Now If r is numbey of moles of drug bound to fota)
number of puoteins , then

= _I;Ep]_
Pr
r= [PpJ] o -. Foom eq- @
(pp]+[P]

r- kal[P]CD]
ka[PI(0] + [P]

Iz J;PT ka(D]
18T (ka [0 t1)

r= kal0D]
ka[D] +1

® The above equation holds when there fs only one binding Sife on
protein, i moge than 1 o N number of binding sites Ore

auailable , then :

r= Nkal0]
ka [D] +1
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Cunicar Sieniricance Or ProTien DRue Binome:

®  Dyotein drug bindr'ﬂ3 refexs fo the wevegsible interaction between
0 drug and plasma proteins (mainly albumin , o1 - acid
qlycopyotein and lipopsoteins) in the  blood-

This htevachion significantly influences he drug's - distnbution |
pharmawlogical activity , metabolism and  excretion-

@ Drus DisTRIBUTION AND STORAGE

Only free (unbound) drug molecules are pharmacologically. actve and

can cross cell membyanes fo seach Jarget issues-

® Bound drugs wre empovaniy inacive,, sewing oA Fesesvair that
maintains plasma dm3 levels.

Clinical ﬁgnfﬂmnce :

® Highly peotein - bound drugs. have @ longer duration of action-
Duus release Rom. psotein - binding sites sustains therapeutic
levels Oveyr time-

® PuprmacooaicaL Activmy
® The free drug concentration defermines the intensity and dusation of
a drg's effect-
] Bl‘ndr‘ng veduces the immediate pharmacalogi‘c effect since only free
drug IS actve-

(linical Sgnfﬁ'cunce !

® AHered pyotein binding can lead to Hoxiaty Ox Hherapeutic failure
if not monHored-
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@ Drua - Drus INTERACTIONS

® Two drgs that are highly psorein- bound may compete fox bonding
sHes.

® (Une dryg may  displace anothes, inreasing the free concentration of
the displace the dmg-

Clinical Significance ¢
® sk of toucity with drugs having a parrow therapeuhc (ndex (g
warfarip, phenytoin).

@ MeTABOLISM AND ELIMINATION

Only fvee drugs are fittered by the kidneys and. mefabolized by
ey

®  Pyotein - bound GM35 are profected fom immidiate elimination-

Clinical Significance ¢
* Hl‘gh protein bfndfng prolongs half - Iife and wseduces clearance:

® Disease STATES AFFECTING PROTEIN BINDING

® Lver disease , Kidney disease, Malnutrition , and bums can reduce
plasma pootein levels.

® Thiz inceases +he Free drug (oncentyation, potentially enhancing
drug effect or causing foxicrly.

(linical Sgniﬁtctnce:
® Doge adqustment is offen needed in such (onditions.
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