PHYSICAL

PHARMACEUTICS-I

.
UNIT 4 NOTES

COMPLEXATION A

e INTRODUCTION C”

e CLASSIFICATION OF COMPLEXATION <F

e APPLICATION b

e METHOD OF ANALYSIS

e PROTEIN BINDING MPERFEC
e COMPLEXATION AND DRUG ACTION

e CRYSTALLINE STRUCTURE

CONNECTWITHUSON: |

D}o IMPERFECT PHARMACY APP

PHARMACY

@IMPERFECTPHARMACY



|_CompLEXATION |

* (omplexation is simply defined & Process of complex Fowmahon
by the associaton of Hwo o5 move compounds  hiough  cowalent
o5 Non-  Govalent  infevachons:

® (omplexes awe the (ompounds that mainly Invslves oo companents,
e, Ligands 4 Mela) Tons-

* They ave didmed by Doncr  Acepler  Mechanism-

° The& itesmoleculry  Rrvces  involved i pocess of  (omplex  favmation
ave Covolent bonds , Vaderunll fowces, Dipole- Diple  Tnlevackon £
Hgdmﬂﬂ'» Bonds ek

ED— @

Donor Acceptor

Sreps Invowyep In (ompLExATION
® The '9a|}d Ggbifal  overdaps Hhe emply melal jon-
[Ji&land.s domates  Fhe elechic  pay.
® Melgl ions Oeepls i
o fomms complex by (o-oxdinate  covalent  bond.
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(LAsszrrcarzon Or  (MPLEXATION
(omplexoton an be ainky  clossified info 3 Hypes ¢
Meta) Ion fomPIf'xPS
Oraanic Moleculr  (omplexes
Tnctusion / Occlusion  Complexes

Metal Jon (omplexes
Inosganic 4&peg
(helartes

Olefin Thq)e

Asomatic “’Qpe

Ovganic_Molecula (omplexes
Qm‘nfﬂdtme T&pe

Pievic  Add T&Pe

(affine (omplexes

Pc?fmer 'Tglpe

Inclusion / Occlusion (omplexes
(hannel Latice T&oe

Lages Type

E lothanartes

Monomoleclay -fépfse

Macs omoleculay -'(S‘PE'
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MeraL Jon  (omPLEXES

These complexes indude Melaks as @ centval atom Hhat (¢ bonded
16 One or mare j%apdg.

They bau'mf& Includes  cowvdinate  covalenf  bonds.

(omplexation is bosed on Donor Accophr Mechanism.

Inovgankc Type
v L1
In this HEQrdc e r‘noaaamt in nalure-
Nefal ions fovme complexes  with 'mcuaa,n.-?c rﬁmﬂs' ;
Bxample ' [.(0 (NHs)¢]

(helotes

(helates ave +he complexes i (ohich h?qnd pxovides +fwo ox move
donov afom.

u&m are gmmfa Bidendate o Mithdentate. (e EDTA, Ethimedmne-
(omplexes -are mong_ (bechc shuctne / chsed rrhgs-

H;l'fl/ @ \
\CH.—(H,/ )
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Qlerin TH&
* TInlexackon of aqueots,  2olution of mefa] bns (ion, mercuy efc)
with  Olefn (Alkenes) Jeads 4o +he fomakisn oF  Dlefin (omplexes,

'Tneb- ave nm\fb; wad a mh&e%-

® OréanIc Molewiar CompLex

®  These type or complexes  foymed by non- (ovalent  [ntexachons blw

tws oganic  Molecules  held -b&e#]er b weaker  foces or f%ldmgm
bondin&-

. Thehu ae ol Koown a5 Addifon (omplex , because fhey ave frmed
b.UL addrion  OF wo otg:an?c malecules-

¢ They are alo known a (hmae Tacunster (omplex:

) L
= 02N

CHARGE TRANSEER

Comptex Bfw Benzene £ TRL Nirra BenzeEnE

Qum Hyprone  (0MPLEX

¢ These complex Qe fovrned tﬁ' alaohalic  soluHon of Bawzpguinone
and  Hydwquinone , when mixed In  equimolar  @ncerrtration:

Ho—@— OH HypROGUINGNE (Elechmn Rich)

it Ovedap (% doud)

0 BenzoauinoNE (Elechon Deficient)

@umuvﬁmm‘_
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AROMATIC (onPLEXES

* Tresachon of mell ions with Avomatic  muolecules (such os Bemzene)
form  Awmotc  @mplex:

* They Gve mainly 3 ypes:

©  Sigma (o) complexes

®@ fin (@) complexes

@ Sarduikh compounds

Prerre Acrs (ompiex
® foic Ad & a simng add 4 when H fovms * complexes  wih
weak bass when +he complex s koun an Baic Add  Complex

Y- 0-Gyy

NHy

_(ofivene Complexes
® (vhen coffiene fovms complexes  wHh - ddidic duugs then i+ is  hknown
@y Coffiene .:ompi'aces-

. Dﬂua: suh o8 Benzowine , Pgcaine £ Tebuine fom @mplexes
wih  caffiene -
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Palymer (omplexes

™ Mang, polgmmi:’ malerials  such a3 !%la;e"halene, G{h_(‘olg’ (avba waxes
forms omplexes  Wwih  vaviows dmgs that s known o Pob;meu'
(omplexes-

® These Complexes hefps in incseasing - stobiliy suskined  yeleare of

@ Tncwsmon /Occuston  Comprex

. 'lﬁsg ave dso known 03  Enfopment (omplex.
" Theﬂ Gnlains w0 molecules  ystem:

W) Hosk molecule

U) Guat molecule

Channel Tupe
® Tn +his rnj molecules Feomed  channek Hrough c%dah'fwﬁbn-
* Guet molecules gels <haped in Athese chawels & Tom  complex-

7

0000
0000
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er It
¢ Tn these host £ a,ue);f‘ ae ataranged in a |ﬂ({F{4HFe shuclute
4 fom mmplfx-
] Tﬁea fewm  altesnade kyer of Guedt 4 Host malecules:

Clathrates

In cothaales Host molecules  formed cage like shuctufe in  which
quest  molecules  gefs  enti@ped:

§R

s

Monsmolecular (umplsx
Monomolecular  inclusion Campounds involves  enfrapment  &F single
quert molecules m +he f:av"r{g_ of host molecyle-

=D
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Macromolecular  (omplex

. Theg inolves ~ enfrapment-  of muHiple guest melecules in dhe muH}
of host  molecule:

G1ANDS

® ligands are iots OF moleatles hat corlah ee or more part oF
decton that can be ‘shapd with mefal ins Ao form complex:
® T+ can be anjen, cakon or neulral alom.

1=y

Lr'g.afds are "‘afnl& 3 ypes
@® Monedenate Lfgands
@ Bidenfate Ligands
@ Mulkiderdale Uaunds

Mandentote L@ ds
o  These Facmds only. have single lone  pair of electon fov  bonding.
wih central  com.

o FExample : NHy, H0 efc
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¢ ®© & & © ® 9 & ° o

Bidentate I.r‘gands

They contains duo donar  atom
Example :  Ehylen ediamene

Multidentate Liqands

Tey are oko kwoun @t polydentole L
They contains more Hhan wo donor  arloms:

Example: EDIA ( Ettylene Diamene Tebocehic Add)

Arerrcarron O (omPrexation

(orwerson  From  ene physical slole o other physical  slate:
Redychion oF mk}!ﬂﬁy.

Rmm.ing, a+ubili-|& af sol d"“&'

Incremr‘r? chesical ,sluh‘li-lq of dnyg-

Iming SohbiiHy-

Ircreasing Dissojution.

Ticreaxing &bﬂmihbi!r}yu

Reducirg Toxcity.

Trealment of melal pﬂf'soniu&-

Hu!akfrﬁ Unpleasart- Odour |, “Taste -
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Memoo Or ANALYSIS

In method of walysic . we basicaly Find eut Jhat  whether the
proces oF Complexatian  cccus G ot Hrough  vardows - mekhods.

@ Methsd of Gorineows  Vanadian
© ™M Tihon Methed

® Ddribubion Methed

@ Solubilify  methed

Methed oF (Continuous Vapiation

® The methed is bared on the faok Hhat afler Jhe formahen of
Complexartien the physiochemical  propertia  of specien gels  Changed.

¢ Aftardfng fo s process , Wwhen twe Components are mixed 4 no
iMemcton  occurs, hen ‘wake oF he property is additive 4 groph
s Shuight. line:

® Tt compler formed then vdlue oF he prperty. ge Hom  maximun
that indicaes  the (omplex s formed.

Mole FrACTION
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pH Tirokon Methed

This method & wed For when Complexation s achieved by change in
pH -

This methad (s consideed a8 most  reable  methed-

eg- Chelation of cupric jen bg glycsne:

C® + 9NHy + CHyC00™ «— C(u (NHaCHoC00), +2H”

As the +oo portion ar  formed in fhe feachion of the equation the
addition oF glycine ~o a  Llukien containing cupric ien. should saut
in decrease in PH.

Titrahien cwve is  Oblained by adding a shong base 4o solution of
glycine 4 4o another solutien contaifing - Gilgane 4 Cupric 1en:
Wher we plot the groph of pH ve wolume 6F NaOH , the cuve
for Glydne Melal Gmplex Jis well bdow -hat for fhe Glycine alone:

® The decreased o PH - shew Hhat complexafion 6ccurs-

Glyaine

PH
___J Gulqcing-ﬂehl Complex

o of No(H
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Distribution Methed

® This methed is bated on fhe basis ©OF parfidion (oefficient.
® bxample ¢ Polossium Todide Gmplex

T+ KI — kI;

® The dighibution coefficient oF iodine blw disulfide 4 woker is 625
® The k wilue of Potassiam Todide complex fs 9s4-

¢ The change is value of K proves +hat  (omplexation  oceurs.

SdUbﬂﬂ? Methed
® This method is bated on -he basiy OF aalubﬂmf of Indivisual
@mpanerts 4 Complex  compound:

¢ This (an be ohgerved b:, mp&nng +he .Snkfhf!i-f? of 4he mpund
before 4 aRer he mmplm‘ng agent-

® The precpatolisn or chage in kbilily may indicate the complex
formartien.
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[Pﬂo‘r:m Bmom@.]

® The phenomenen of complex formation of drgs with proten s
Called a3 Frotien E‘ndin&-

* A proten beund dng s pether  melobolized noy excreted  hence
it 15 ;immmkgica!ly Inactive:

o]~ (1
Drug +  Protien Protein Drug. Complex

e

Protein _binding I8 of Hus ypes ¢
@  Reversible Prsfein  Binding
@ Tireveritle Protein Bindling

o Reversible Bindﬁ)g_fﬂ’ involves weak bonds <such ot H Bonds,
' Hydwophabic bonds , ander wall forces ek

® Trreversible Binding Trreversible bonding anses as a vesulf of
(ovolent— binding. 4 often @ season for the
(arcinegenc  or Hssue -Fam'a'lif_ oF the 'dmg_.
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Protein Tnvolves Tn  Prefein Bﬁﬂfﬂg

Generally  these 4 proteins are involved in  profein binding :
Albumin

Gilobumin

- acid  Gilycopratein

Lipoprotein

A @ N W)

-Albumin_
® Tis the major  protein fer bindfrg_ oF dugs-
® R is gyrthedzed jo liver.
® Bris the mojoy component i Plasma Prodene:
® I+ hus 4 binding site:
)] Skb:fm)'a Warfann
@ Site T : Diazepam
Q@ st T : Dfamine
® Site TC ¢ TamexiPen

(tlo bulin
(nlobylins are graup GF proteins n blsed that play an important
tole In liver funchon £ ﬁ'ahhng inkection-

o Add Grilycopotein
Mostly basic dwgs binds with d- aod glycopratein

Liopretel
Liphephilic or lipid  Soluble drgs binds  with  Lipoprotein.
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® o o o o

STGNIFICANCE

Protein  binding  clidturbs ~ cbsorblion  equillbisiu.

B decreases  clistribikion  6F  druge:

B decreasee  melabolism GF drugs 4 enhanced hof e
Protein binding. helps in suskined telee  OF dngs:

I} ales hejps in varisus dagnosfs-

Facers AFFerﬁng

Moleculer Size : Lm?e molecules may have diffevent b;hdhia iMeractisns

ompare o smaller  ones:
Sapese  (omplementary  Shapet bl Igand £ Profein binding site
iMFluences bl'ndin& aFfiniy.
(ompefiisn: Precence of other substances that can compele for same
ls«'n:!ing_ sife uffect profen hmdffa-
PR : PH changes tan alter proten chage that affecks binding-
Cencentrrhion : Highex - Concentration of ligands moy increase he
likelihosd of bfnctirg'

Jempearture = - Tempesature  inFlunces profein - onFimatien , affecting
binding  characteristics.
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Comerexation Ano

Druc Action

® (omplexaion Rfers o the ascogation blw two or more molecules
to fem a non- covolent O coovdinate complex.-

Errect OF CompLExATIoN On DRuG Action

®  Complexatvn can stniﬁ’cantnﬂy modify drg behawour, influenang its
Physiachemical - properties, pharmamkinetics , € phamacodynamics .

o The fﬁlluwj'ng are the mapor effects :

@ Emrecr On_Sowwsimy
L) fumPlexaﬁbn may indease or decrease the agueous solubilty ofF o
drug depmdms on the fype of complex formed.
®  Soluble complexes are enhane the solubility of poorly - water-
soluble dﬂﬁs
o Example: Cyclodextrin complexes improve solubility of drugs like
Nifedipine , Indomethacin £ louprofen.

@ Erea On Sweiimy
(Omﬁhxﬂﬁbn often protect drugs From degradation by shielding them
from ewvironmental fuctors  like light, oxygen ox metal ions-
o Example: - EDTA (a chelating asenf) omplexes with Hrace mefal 1ons
such a4 F*! or @™, preventing oxidative degradahbn of
vitamins € antibiofics .
- (afffene Fosm complexes with bezoic acd denvatives to reduce voldiliy

@ phﬂfodecompmzﬁrbn-
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ProtonceD Or (onTrouen Druc Action

Formeion of weak complexes can lead to slow release of adive drug,
producr"ng sustained effect.

Example : (affiene - Suligylate complex

Reouction Of Toxiery Or IRRITATION
Complexah'on can reduce loal imfahbon or mask unpleasanf' tote O

odor:
Emmples: Complexation oF iodine with polyvinylpyrrolidine (PvP -ividine)
redutes r1odine imdation bul refaing anhseph'c achiu'm/-

Tarceren Drue Deuvery

Comp?exes with macomolecules (like albumin o rycludex’mhs) an ac-
o Cmers del‘l'vanhﬂ drugs to specift tisues-
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Crystatne STRucTure OF (ompLEXES

° Cﬂmplems an exist in aysialine fowm, where the mokcules o5 ions
Ul"mvged in a definte , re,oeahrg patem  within @ aystal  lathite.

o The (rystallipe strudure of a complex influences #s éfabﬂi-}y, solubiliy ,
meH‘ing PomT £ blbavaf'labirﬁ-y-

) Crysh:lh'ne ompleses have a defate € reqular  amingement of meal
fons € ligands in a three- dimensional lafhice-

e 'qu may show specific geometncs such as oclahedral, felruhedal , or
square planar dependmg on (ooudinehon number £ bonding-

o The aystalline fosm  provides greafer stability , defined compusition £
seduced hqgmscapfa}y compared 1o _ amorphous forms.

® In pharmaceuticals , crystal shudure affects Solubility 2 bioavailability
oF d‘rug complexes-

TuerMooynAmMic TREATMENT OF STaBiLity (onsTanT
® The stabiifty constant (k) of a complex indicates the extent of
association blw a mefal fon € a ligand fo fam q (omplex i

solulon-

* Thermodyamic treatment helps fo undemtond & quantify  how
sfrongly a complex Is Faymed € how shble # wemains
under different-  condifions
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DerFinmion  Of Stasitiy CoNsSTANT

For a complex Formation weaction :
M+L= ML

Where ™M = Metal 1on
L= h;c]and
ML = Cnmplex

The stabilihy constut (k) s given by.-

[ML]
MICL]

-
=

A hl_gher K valoe indicates a more stable complex.
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THerMoDYNAMIC RELATIONSHIP
o The stabilily of a complex is governed by thermodynamic parameters
- Free energy (AG)
-~ Enthalpy (AH)
- Entropy ( AS)

AG = AH- TAS |

® Relationship Jaw stability constant 4 chanae in Gibbs ffee energy (AG)
can be explaned by ﬁl)cwmg eguation

[ AG = ~2:303RTlog K

o lWhere,

.G = Change in Gibbs fiee energy
- R = (s conshant

T = Absolite Temperature

- K = Stability Conctant-

® Now iIP AG i3 negah‘ve, compiac fosmation (s spontanecus € complex
js stable -

e If AG 15 Posr'ﬁve _ Fwmation of complex IS non spomfaneous 2 complex
will be unstable-
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