Chitosan structure

« Chitosan (CS) is a polysaccharide, similar in structure to
cellulose. Both are made by linear h- (1Y4)-linked
monosaccharides. Compared to many other natural polymers,
chitosan has a positive charge and is mucoadhesive.
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* Xwurto3aH (XH) npeacraBisier co00ii mojucaxapuji, o CTpyKrype
CXOKUM ¢ Hesr/1030i1. U ToT M Apyrasi o0pa3oBaHbl JJMHeHbIMU h-
(1Y4)-cBsizanubiMu MoHocaxapuaamu. Ilo cpaBHeHHI0 O MHOTHMH
JAPYTUMU NPUPOAHBIMH MOJUMEPAMU XUTO3aH UMeEET MOJI0KUTEIbHbIN

3apsaa 1 CBA3LIBACTCH CO CJIN3UCTBIMHA 000J10YKaAMH.




 Chitosan is obtained from the deacetylation of chitin, a naturally
occurring and abundantly available (in marine crustaceans)
biocompatible polysaccharide.However, applications of chitin are
limited compared to CS because chitin is structurally similar to
cellulose, but chemically inert. Acetamide group of chitin can be
converted into amino group to give CS, which is carried out by
treating chitin with concentrated alkali solution.

* XMHTO32H MOJYYAKT NyTEM JealeTUIUPOBAHUS XUTHHA,
PACpPOCTPAHEHHOI'0 B IIPUPOAe (M JOCTYIHOIO AJsl MOJIyYeHUs
U3 MOPCKHUX PAKOOOPa3HBIX) OMOJIOTHYECKU COBMECTUMOTIO
nosmcaxapuaa. OqHako, NpUMEHEHUEe XUTHUHA 10 CPABHEHUIO C
XHUTO3aHOM OI'PAHUYECHO, IOCKOJIbKY XUTHH — CTPYKTYPHBI
aHAJIOT HEeJJIKJI03bI, HO XUMHUYECKN MHEePTEH. AlleTaMU/IHaA
rpynna XuTUHA MOKeT ObITh MPeBPAlIeHA B AMUHOTPYITY J1JIsI
MPOM3BOJACTBA XMTO3aHA, KOTOPHIN MOJYy4Yal0T, 00padarbiBasi
XUTUH KOHIEHTPUPOBAHHBLIM PACTBOPOM IIEJI0UH.

Chitosan production




 Solubility of CS depends upon the distribution of free amino
and N-acetyl groups. Usually 1-3% aqueous acetic acid
solutions are used to solubilize CS. Chitosan is biocompatible
with living tissues since it does not cause allergic reactions and
rejection. If degree of deacetylation and molecular weight of
CS can be controlled, then it would be a material of choice for
developing micro/nanoparticles.

* PacTBOpUMOCTH XMTO3aHA 3AaBUCHUT OT HAJIUYHUA CBOOOIHBIX
aMuHO- M N-aueTuJ1 rpynn. O0bIYHO AJ14 nepeBoaa
XHTO03aHA B pacTBOPUMYI0 popMy ucnojib3yroT 1-3%0
BO/JHbIC PACTBOPHI YKCYCHOU KHUCJIOThI. XUTO3aH
OMOJIOTMYECKH COBMECTHUM C )KUBBIMHM TKAHSAMH, TAK KaK
He BbI3bIBAET AJLJIEPIUYECKUX PEaAKIUUA U OTTOPKEHHUS.
IIpu yCJI0BUM KOHTPOJIA CTENEHH JealeTUIMPOBAHUSA U
MOJIEKYJISIPHON MACChI XUTO3aHA, OH CTAHET MATEPUAJIOM
BbIOOPA JIs IPOU3BOACTBA MUKPO/HAHOYACTHII.

Chitosan application




» CS is extensively used in developing drug delivery
systems. Particularly, CS has been used in the
preparation of mucoadhesive formulations, improving the
dissolution rate of the poorly soluble drugs, drug
targeting . and enhancement of peptide absorption.

XHUTO3aH HAXOAUT HIMPOKOE MPUMEHEHU e 11
pa3padoTKM JeKapcTBeHHbIX popM. B yacTHoCcTH,
XHUTO3aH NMPUMEHSETCH IJIS IPOU3BOIACTBA
MYKOA/JATe3UBHBIX JIEKAPCTBEHHbIX (hopMm, 11
YAY4YIICHUS CTENEHU PACTBOPUMOCTH
MaJIOPACTBOPUMBIX NPENaparoB, A HANIPABJICHHOI'0
TPAHCIOPTA JIEKAPCTB U JJIl YBeJIUUYEHHUsI a0copOuuu
NenTUua0B.

Chitosan application




 Different methods have been used to prepare CS particulate
systems. Selection of any of the methods depends upon factors
such as particle size requirement, thermal and chemical
stability of the active agent, reproducibility of the release
Kinetic profiles, stability of the final product and residual
toxicity associated with the final product.

e JlJig Npou3BOACTBA JIEKAPCTBEHHBIX (opM u3
MHUKPOYACTUI] XUTO3aHA UCIOJIb3YIOTCH Pa3/IMYHbIC
MeTOAUKHU. BbIOOp MeTOoa 3aBUCUT OT TaKUX (paKTOPOB,
KaK He00X0AUMBbIil pa3Mep 4acTHUIbl, TePMUYECKAS U
XUMHYECKasl YCTOMYUBOCTH JICHCTBYIOLIEI0 BElIeCTBA,
BOCIIPOU3BOAMMOCTDH Pe3yJbTATOB KHHCTUKH
BbICBOOOKICHMS, CTA0UIBLHOCTH KOHEYHOI'0 MIPOAYKTA U
O0CTATOYHAS TOKCUYHOCTh, 00YCJI0BJICHHAS KOHEYHbIM
IPOAYKTOM

Preparation of micro/nanoparticles of
chitosan




« Emulsion cross-linking Metoa 3MyJIbCHOHHOTO CBA3LIBAHUS
 Coacervation/precipitation OcagureabHasi KoalepBausi
« Spray-drying PacnpuiuTeIbHas CYNIKA

» Emulsion-droplet coalescence method Metoa koaJjiecueHIIMH
KaneJbHOW IMYJIbCUU

* |lonic gelation HonoTpomnHoe rejieodopa3zoBanme
* Reverse micellar method CunTe3 B 00paTHOM MUIIEINH
 Sieving method Metoa ¢puabTpanun

Methods of preparation of
micro/nanoparticles of chitosan
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by emulsion cross-linking method.
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CxeMarnueckoe n300pakeHue mpoiiecca nporu3BoOACTBA
J€KapCTBEHHOM (hOPMBI C YaCTHUIIAMH XHTO3aHA METOIOM
AMYJIBCUOHHOTO CBS3bIBaHUS. (Boouwiu pacmeop XH, Macnanas ¢aza
(bonvuiou oovem), Imynveuposarue 6/m, Ceazvlearoujuil azeHm,
Bsbanmwieanue, Omesepoicoenue uacmuy, Pazoenenue uacmuy).




Scanning electron micrograph of chitosan microspheres
produced by emulsion cross-linking method.
N300paxkeHue cO CKAHUPYIOIIETO 3JIEKTPOHHOTO
MHUKpockona. Mukpocgepbl XuTo3aHa, oj1y4YeHHbIe

METOAOM OSMYJIbCHOHHOI'0O CBA3bIBAHMI.




» Colon targeted drug delivery HanpaBJjieHHBIH TPaAHCIIOPT
yepes TOJCTBIN KUIIeYHUK

* Mucosal delivery TpancnopTupoBka uepe3
CJIH3HCThIE

 Cancer therapy Jleuenne paka

* Gene delivery TpaHncopTHpPOBKA reHOB

 Topical delivery Jlokaau3oBaHHasl 10CTAaBKAa

 Ocular delivery TpancnopT B ri1a3Hoe si0J10K0

 Chitosan as a coating material XuTo3an kak maTtepuaJi
AJIS1 HAPY/KHOI'0 NOKPLITUSA

Pharmaceutical applications of
chitosan particulate systems
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