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18! 2. Structure of chitin and chitosan.
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18! 3. Chitosan—general acid complexes.
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8! 4. Structures of chitosan—acid with functional group complexes.
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H 1. Polyelectrolytes forming polyelectrolyte complexes with chitosan.

Chemical class Polyelectrolyte Acidic group Complex type Ref.
Polysaccharide Acacia -CO0O~ Precipitate [14]
Alginate -C00~ Hydrogel, microparticles with Ca®" [15, 16]
K—carrageenan -0S0*” Precipitate, hydrogel with NaCl [17, 18]
Chondroitin sulfate :8283_ Hydrogel [19]
Carboxymethyl—cellulose | —COO~ Precipitate, hydrogel with AI** [20, 21]
I -0S0*
tc):;?irrlldirévi?i\vfischar es ~Coo0/ Hydrogel, film [22]
g neg g —0PO*"
Dextran sulfate -0S0*” Precipitate, hydrogel with NaCl [17, 23]
Gellan gum -CO0~ Spherical droplets [24]
Heparin -0S0* Precipitate [25]
Hyaluronic acid -CO00~ Precipitate [19]
. _ - Hydrogel, film,
Pectine o0 microparticles with Ca®* (26, 27)
Xanthane -C00~ Hydrogel [28,29]
B _ Hydrogel, film, microparticles
Xylan 00 with additional crosslinking (30,311
Protein Collagen -CO00~ Precipitate, film [32, 33, 34]
a—Keratose -C00~ Precipitate [35]
Synthetic polymer | PAA -C00~ Precipitate [36, 37, 38, 39]
Polyphosphoric acid -0P0O*” Microparticles [40]
Polyphosphate -0P0O*” Microparticles [41]
Poly (L—lactide) -0P0O*” Porous matrices [42]

* Euro. J. Phar. Bio., 57(1), 19—34 (2004).

Ration of each polymer in the

PEC [26,35,37,38]

Changes in the pH and/or ionic strength

of the envionment of the PEC [17,21,36]

Additional complexation of a polyionic

Changes in the charge balance:
repulsion of the free charges and

entry of counter-ions together
with water

drug with one ofthe polymers [51]

Additional crosslinking of ionotropic

gelation [20,33,48,52] leading to
formation of a semi-

Conformational change of one of

v

Dissociation and diffusion of

the drug due to pH changes

the polymers [30,35,43,53]

Attractions between crystalline

domains or hydrogen bonds [30,44]

A 4

Modification of the contractile

force of the network which balances
the volume increase[17]

Porous structure [28,50] i

Biocompatible polymers (see table 1)

5 e
»| Release by diffusion

PH sensitive swelling
controlled release by pH

complexed aqueous solutions without _’| Biocompatibility

the addition of reactants [20,36,37,38]

Preservation of intrinsic

properties of chitosan [50]

* Euro. J. Phar: Bio., 57(1), 19~34 (2004).
H 2. Essential properties of polyelectrolyte complexes containing chitosan used in controlled release systems.

InEyS

s Jl& A 15 9 3 = 2004 6¢¥

A

Potential implantation of
the drug delivery system
[54]

B10adh§51v1ty and enhanced 44 Enhanced bioavailability
absorption

48-50
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ccinate.
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H 3. Essential properties of polyelectrolyte complexes containing chitosan used in enzyme immobilisation, tissue
reconstruction or wound healing.
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with high water content and
electrical charge

Hydrophilic microenvironment

o| Enhancement of enzyme

Formation in aqueous
solutions without
he addition of reactants

Biocompatible polymers

Protection towards
glycosaminoglycan (GAG)
specific enzymes

"] activity and thermal stability

Enhancement of substrate
[ Porous sreture |-—————» 41 bt dituion of

enzyme reactions

Biocompatibility

Enh of cell

High enzymatic yield

Cell culture or

\ 4

carrier lifetime

Biocompatibility with

Glucosamine moiety of
chitosan

Preservation of the intrinsic
properties of chitosan

chondrocytes and keratinocytes

enzyme
immobilisation
Favourable environment
growth and proliferation
Well tolerated cell carrier
in tissue engineering
Tissue

Interactions with growth
factors, receptors and
adhesion proteins

reconstruction

Wound-healing acceleration

A\ 4

and cellular assistance for
cartilage and skin recovery

‘Wound healing effect

Bacteriostatic effect
avoiding bacterial

cC ination

Hydrophilic microenvij
with high water content and
electrical charge

Hydration of the wound

and the skin

Well tolerated and active

Formation of a film or
hydrogel

Protection of the wound

* Euro. J. Phar: Bio., 57(1), 19~34 (2004).

bandage that could serve ‘Wound-healing
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delivery system, DDS) ©.& Alg¥o] & & Q&=
t, B 2004 PEC7} SFEAGA| AE O ALE 5

wAdecrease
pH increase H0

Close to H,0
neutrality

T8l 6. Structure and pH—sensitive swelling of a poly—

electrolyte complex containing chitosan; —, negative
charge of the additional polymer; +, positive charge
of chitosan;<———, ionic interaction; - chito—
san; ——, additional polymer.

« Euro. J. Phar: Bio., 57(1), 19~34 (2004)

O
QP

Intracomplex :’
reformation 3 VS

Ordered secondary

Polyanion Polycation

Random primary

complex complex
‘ ///
’
’

Intercomplex aggregation

SafRN

Entanglement Network Large fibril

Complex aggregates

12! 7. Schematic representation of the aggregation of
polyelectrolyte complexes.

# Adv. Drug. Deliv. Rew., 31, 223 ~246 (1998)
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