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Abstract

Pharmaceutical Uses of Polyelectrolyte Complexes
Duangkamon Sakloetsakun"
IJPS, 2012; 8(2) : 1-11

Since the 1990s, drug delivery technologies have developed extensively, including systems utilizing
polyelectrolyte complexes. In this technology, the system is formed by oppositely charged molecules, resulting in the
precipitation of small particles. Polyelectrolyte complexes are divided into two groups: polyelectrolyte-polyelectrolyte
(PE-PE) and polyelectrolyte-surfactant (PE-Surf). Herein, PE-PE is focused upon. In this review article, theories

of formation, factors influencing complexation, particularly, the effects of salt, polymer structure, temperature,
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and mixing ratios are mentioned. Moreover, evaluation of the interaction between polyelectrolytes, the uses in the

pharmaceutical arena, for example, the delivery of vancomycin for colon targeting, the uses of PE-PE as membranes

or thin flms for coating and the cytotoxicity of PE-PE are discussed.
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—_ B ———————>
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gﬂﬁ 5 ANumeUadInaa Diblock copolyampholytes 410 Polyethylene oxide-polybutyleneoxide (PEO-PBO)

(Hamley et al., 1999)
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(degree of ionization of weak polyelectrolytes) Wu71
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Wiwdz (D udn
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(de Vasconcelos et al., 2006) INNTANBIV DS
Fredheim and Christensen (2003) wuiniladofifinase
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and Christensen, 2003) MU TR IWAALT
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TulSinoudniay asvhldaamsiia PE-PE Wiasan
mMaifia PE-PE 1Jumsainenuszszninanafiuaiuas
INRNNNNINTMIRTIRUEE TERIINaRasiUWaRINeS
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Namwaaﬂs:'«g‘ﬁ%aawﬁmaawaama%ﬁmwhﬁugmﬁ
é’ﬂﬂmmiﬂszﬂm.ll,%ﬁaw?ivlﬁmzaglugﬂ stoichiometric
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2010)
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mangnidugasignmade ey (Beheshtietal., 2010) M3
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2005)
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Usaddasaananlapaugansazany wia lapuuiuns
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(amino PGOHMA) 1nfuen (Bugau) %aﬁﬂszqau
(Lu et al., 2012) (3 6)
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o

;sﬂﬁ 6 atwmIvieruimdma @ugiu) 4 PE-PE
(Lu et al., 2012)

M35M PE-PE Lﬁamuqumiﬂaﬂﬂa’awaaéﬁm
i nInuqunslaadsessnlayinanulugduoy
mMysudsemu dslsudszneudunoslnsaian lalausns

~ A eX = a

lasfiaafadiigniaTonanweslniamalalawsu
ﬁa:mﬂvl,@i”@i”';ﬂmuﬁﬂLaas:mwaﬂi:qs’wmaa
wadlasnaawa (polytriphosphate) NALaT 4 wazle
Anmansmzvasiuiivendadadignieiouiiudan
nslgndasgansiaidiinaseuuuugasna (3UA 7)
wohdanmulaadsaselaylwanueananiaadad
s x4 . o ¥ .
VAN WL BN LETVRIGINANILANTY Laudasing
Usaddasenlaylwanunfiies 7.4 fdrgandndan
mitaadassdeniiiies 1.4 (3U7 8) (Win et al., 2003)
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35 11 (b) faIpaNg 100 L1 (Win et al., 2003)
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wananiigefinnsin PE-PE unldvilun
LWULUIW (membrane) (Chen et al., 2005; Jiang et al.,
2011; Recillas et al., 2011) % NMIAUNULLIHINN
chitosan-g-N-isopropyleneaminde (PNIPAM) LLazlNA@
Semuaiduvaswniusuziiail o Sanwh (sensitivity)
AN (thermoreversible) wasflariddouuyas
mimaauﬁﬂ@mﬁﬂmmmuﬁLLﬁa"liJajuaﬂumsa:mﬂ
Ffiflamuananaiv ﬁqmvxgﬁ 10 %38 40 °C 1Tuaan
12 F1lug wudﬂﬁqmwgﬁ 10 °C A1NITWAIAIVDY
Lummuﬁmga*ﬁqﬂ daiilu 6 nSuwasinniues PE-PE
waziiaionlng 2.3 drilazanasiin 2.1 nfuvasivnsy
2493 PE-PE (Recillas et al., 2011) (3071 9)

(a

3 10°C

W (g water/g membrane)
N

Araw
wa"uaaﬂLa"ﬁsia@hmﬁwaaﬁmmyitﬁ (equilibrium
swelling values) 289LUNLLTH NLOTUBIENTRZANE
andiushsmIazaLidaandvad HCl wia NaOH
ﬁqwgﬁ 10 %38 40 °C (Recillas et al., 2011)

Daubiné et al. (2009) la@nmszuumIthasen
wwnanstwdeilosfiumaiamsnszangvaslsauzse
nzqn %dﬂiz@i_l’mﬁl‘ﬁ'ﬁa ply-L-lysine-g-p3-cyclodextrin
(PLL-CD) uaz1)3z9aufiagn bisphosphonate risedronate
(RIS) Namsﬁnmwmwmiﬁwdamlugmmuﬁmmm
il"uElv'ami'ﬁwmmjaaLfrjaﬁuzﬁdﬁﬂizgﬂvlﬁl,ﬁu%ulumEm
Naaad uanaNi szULsIen PLL-CO/RIS lénagay
lugainaaas I@nﬁﬂmﬂﬁmnn’fuwuiﬂui’uﬁ 18 VD3
msmaamgﬁvlﬁ%fum RIS 1&g uazenluguuuy PE-PE
mn%‘amaam:@namﬁama: 16-18 Lfimﬁzmﬁuwka
mﬁumuquﬁ"l@”%fmﬁm PLL-CD #38@ phosphate buffer
saline (PBS) Fauaaslugfi 10 (Daubiné et al., 2009)

dszlomivas PE-PE f9anu13aldingaen
vancomycin l1§issn |&lmaj (colon drug delivery systems)
Tag PE-PE a3swanlalauouuasiwadiuiiiies uas
FasuvasluasAuaneoin mﬂauﬁlﬁﬂ‘ﬁugﬂﬁﬂﬂ
WazaaduRd (spray-drying) uazaantduda nsAnen
wuianusansolumedaifiaidian (mucoadhesive
properties) 789 PE-PE fa3ouanlalauauuasing fiv
figasmzaslums 1:9 ﬁﬂ'ﬁmnﬁq@ waznslaadsanen
vancomycin aanmﬂi:uuﬁmﬁauﬁq@ Worariwly
6 $2lus dauaasluanssfi 3 (Bigucc et al., 2008)
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@591 3 LS vancomycin (%) mnﬂa@ﬂaaamn PE-PE fifllaw 2.0, 5.5 uaz 7.4 fanarmly 6 $alug

mml,amLﬂummawaamsmaaaamduaﬂmuﬂsa (Bigucci et al., 2008)

. e . NLanYaIaIIazay
a1sdsznauBetaunaddianinslac
2.0 5.5 7.4
CH/PEC* (1:1) pH 5.0 60.2 £ 3.2 547 +29 62.3+3.5
CH/PEC* (3:7) pH 5.0 411 +26 40.0+2.2 448 +1.9
CH/PEC* (1:9) pH 5.0 304 +1.6 370+ 11 435+ 1.6
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dasdilstisfannuidufinves PE-PE laslins@nm
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(Low viscosity, M
M =
tetrahydrochloride (M = 0.348 kDa), poly(methylene-co-
guanidine) hydrochloride (PMCG: M =5 kDa), calcium
chloride L8z pluronic acid F-68 Namiﬂﬂmwmm

=12 kDa) L& chondroitin sulfate
15 kDa) LLau‘waaLuai‘nuﬂiw’ﬂU’m 7@ spermine
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