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Abstract : To develop carriers of hydrophobic anticancer agents based on chitosan, chitosan oli—
gosaccharide lactate (COS) was chemically modified with lithocholic acid (LA) which is one of the bile
acids as a hydrophobic group. The physicochemical properties of the lithocholic acid conjugated chitosan
nanoparticles (COS—LA) were investigated using 'H-NMR spectroscopy, dynamic light scattering (DLS)
and spectrofluorophotometer. COS—LA—paclitaxel (CLs—Tx) nanoparticles loading paclitaxel as an anticancer
agent were prepared by a dialysis method and its loading efficiency was measured through HPLC. On the
basis of DLS results, the estimated particle sizes of CLs—Tx were around 300 nm. Also, the critical
micelle concentration (CMC) was proven to be dependent on the degree of substitution of lithocholic acid.
It showed that the CLs—Tx has the superior potential for the application as a paclitaxel carrier.

Keywords : chitosan, nanoparticle, anticancer agent, lithocholic acid, paclitaxel.
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drofuran (THF) += lithium aluminium hydrideZ- ©]&3}] 48A%F
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ELS—8000)& ¢]&3lo] St S74& 2ol Alxd vl
AE 1 mg/mle 5 S5l #AAIZ F ARt ZHes 9002
748k He—Ne #o]AZ 632.8 nmollA S48kt

QUADMHMEZ(CAC) 5. LA7F A COS-LAZL] ¢ ot
Al R W TS e R EREA e StellA] 2t
7t -4l ogk VheIxbE B/dskA Ak olest At S AR
pyrenes 33 9RE AR3lY] F5o W pyrene?] F8A HE
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(critical aggregation concentration, CAC) & 73tk
mjSz|eo| 2=l LUK M=, COS—LA Ye$iAke &
A 9 ] AL FE w] H, o] YRk a5
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Figure 1. Scheme of lithocholic acid (LA) activation.
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& Figure 3l vl vkel o] SH75/DMSO(1/9, v/v) o] &3
S S o]g-slo] AT 7] We-=<1 COS(Figure 4()) %
LA (Figure 4 (b)) Z18]al Wh&- 5 dojxl JES] 38k 3= W LA
A)g== 'H-NMR ~HEH (Figure 4(0))< o183lo] COSS] SA]
9721 29 91X]9] —CHE ARE3I31aL, LAS B4 932+ 18—
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+= Table 1o YERNGITE Table 10 vehd uke} o] LAS) X3k
T 27 NHSES] Fofskef| oEsith: 218 & 5 lQlth LAE
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LERASICE webA LAl 2315 o83t COS9 siehs] 2] 217
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Table 1. Characterization of CLs Nanoparticles

Samples Feed ratio (%) DS(%)* dnm)® CAC(g/L)*
CLO5 . . . 5 4.5 300.9 0.0385
CLI10 thhoc(i‘zl)c acid 4, g9 92957 00108
CL20 20 159 292.6 0.0018

“Calculated based on "H—NMR results. “Particle size measured by DLS at
25 C(Concentration of 1 mg/mL). ‘CAC measured by spectrofluoropho—
tometer (pyrene).
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Table 2. Characterization of Paclitaxel Loaded CLs Nanoparticles

Samples Carrier Paclitaxel NP size  Loading Drug
Wt(mg)  (mg) (nm) efficiency (%) content(%)
CLO5-Tx 20 4 355 67.0 13.4
CL10-Tx 20 4 330 68.5 13.7
CL20-Tx 20 4 319 58.5 11.7
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olgst B4 T30 AEHE o83l COS-LAs®] CAC #& T
3Ktk Flgure 61 LERH kel 2o 54 39| intensity ratio?]
h3o/ B30 7B AlsEo e A ahs Hold sl STk o
o] 343 71 A HolA drk YN O = intensity ratio
9] FA3 7P Lojul= X3S CAC ko= 73t (Figure 6).
wEbA] Figure 62 A3E o]8ste] 573s COS—LAs®] CAC %k
=2 Table 1] YERISIEE COS-LAs9] 739 0.0018 ~0.0385 g/L
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A CLs—Tx WAkl Bas U oFE 5% Table 29 1
ERISICE whbA LAZF A COS-LA vheirte] 739 71§
oF oFE FEE 9 oFEEH] s 7|Isk] ule- -85t 5=
B AGAZ AR 7 SS oFEEA YRS Fsle] i
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4 £

2 AFelx= B B4R 90008 UERE COS9t 4294 B
191 PRFRPHLA)S 0183le] SRR 3 F olF o]§
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COS-LA vheSIA}e] 2 12 A1) 14 540l 2lste] 58
o Sjell ] Ap|2HY s e 2L sl 1 2]
= o} 300 nm =9l 24 Hla 4 glolrk et QAT AR
9] 39 LA®] A3ee] EArRs 23 pyrenc ol§7 B
& Balo] BR1sE o]2IF COS-LA LheglAHE o)galel
Pl GuiEE Fal Yool shelEtle] 949 CLs—Tx th
g AESIg AR Lhegdale] B4 oo CLs—Tx Lk
QA oS 9 ok E U BelgE ks 22 8
Q1aiIck olefet A CLs—Tx ReslAP) okale] 224

2l
4 S AP S slEeerde) Az AR 5 9
e 2lE S SAslth

I
ret

g

1. J. Nah and M. Jang, J. Polym. Sci., Part A- Polym. Chem.,
40, 3796 (2002).

2. 1. Ikeda, M. Sugano, K. Yoshida, E. Sasaki, Y. Iwamoto, and
K. Hatano, .J. Agric. Food Chem., 41, 431 (1993).

3. R. A. A. Muzzarelli, C. Lough, and M. Emanuelli, Cabohydr.



O @

a5 JYAL AGAR SE A 2

Res., 8, 433 (1987).

. Y. Sawayanagi, N. Nambu, and T. Nagai, Chem. Pharm. Bull.,
31, 2507 (1983).

. W. Paul and C. P. Sharma, S. 7. P. Pharma Science, 10, 5
(2000).

. M. Lee, J. Nah, Y. Kwon, J. Koh, K. Ko, and S. W. Kim,
Pharmaceut. Res., 18, 427 (2001).

. M. Jang, D. Kim. Y. Jeong, M. Jang, and J. Nah, FPolymer
(Korea), 31, 555 (2007).

. J. P. Behr, Acc. Chem. Res., 26, 274 (1993).

. E. Wagner and M. Cotton, Curr. Opin. Biotechnol., 4, 705
(1993).

= 71

hui

10

11

12.
13.

14.

15.

AFFAe] AFE 71EA YA Az 54 269

. T. Chandy and C. P. Sharma, Art Cells Art. Org., 18, 1
(1990).

. J.S. Park, J. C. Yang, S. H. Yuk, H. S. Shin, J. M. Rhee, M.

S. Kim, H. B. Lee, and G. Khang, Polymer (Korea), 31, 189

(2007).

V. Martin, Semin. Oncol. Nurs., 9, 2 (1993).

N. Onetto, R. Canett, B. Winograd, R. Catane, M. Cougan,

and J. Grechko, J. Natl Cancer Inst. Monographs, 15, 131

(1993).

D. Mazzo, J. J. Nguyen Huu, S. Pagniez, and P. Denis, Am.

J. Health—Syst. Pham., 54, 566 (1997).

R. Gregory and A. F. Delisa, Clin. Pharm., 12, 401 (1993).

Polymer (Korea), Vol. 32, No. 3, 2008




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
    /AgencyFB-Bold
    /AgencyFB-Reg
    /AmiR-HM
    /Arial-Black
    /Arial-BlackItalic
    /Arial-BoldItalicMT
    /Arial-BoldMT
    /Arial-ItalicMT
    /ArialMT
    /ArialNarrow
    /ArialNarrow-Bold
    /ArialNarrow-BoldItalic
    /ArialNarrow-Italic
    /ArialRoundedMTBold
    /ArialUnicodeMS
    /Batang
    /BatangChe
    /BlackadderITC-Regular
    /BodoniMT
    /BodoniMTBlack
    /BodoniMTBlack-Italic
    /BodoniMT-Bold
    /BodoniMT-BoldItalic
    /BodoniMTCondensed
    /BodoniMTCondensed-Bold
    /BodoniMTCondensed-BoldItalic
    /BodoniMTCondensed-Italic
    /BodoniMT-Italic
    /BookAntiqua
    /BookAntiqua-Bold
    /BookAntiqua-BoldItalic
    /BookAntiqua-Italic
    /BookmanOldStyle
    /BookmanOldStyle-Bold
    /BookmanOldStyle-BoldItalic
    /BookmanOldStyle-Italic
    /BookshelfSymbolSeven
    /BradleyHandITC
    /CalisMTBol
    /CalistoMT
    /CalistoMT-BoldItalic
    /CalistoMT-Italic
    /Castellar
    /Century
    /CenturyExpandedBT-Bold
    /CenturyExpandedBT-Roman
    /CenturyGothic
    /CenturyGothic-Bold
    /CenturyGothic-BoldItalic
    /CenturyGothic-Italic
    /CenturySchoolbook
    /CenturySchoolbook-Bold
    /CenturySchoolbook-BoldItalic
    /CenturySchoolbook-Italic
    /ComicSansMS
    /ComicSansMS-Bold
    /CopperplateGothic-Bold
    /CopperplateGothic-Light
    /CourierNewPS-BoldItalicMT
    /CourierNewPS-BoldMT
    /CourierNewPS-ItalicMT
    /CourierNewPSMT
    /CurlzMT
    /Dotum
    /DotumChe
    /EdwardianScriptITC
    /Elephant-Italic
    /Elephant-Regular
    /EngraversMT
    /ErasITC-Bold
    /ErasITC-Demi
    /ErasITC-Light
    /ErasITC-Medium
    /EstrangeloEdessa
    /ExpoL-HM
    /ExpoM-HM
    /FelixTitlingMT
    /ForteMT
    /FranklinGothic-Book
    /FranklinGothic-BookItalic
    /FranklinGothic-Demi
    /FranklinGothic-DemiCond
    /FranklinGothic-DemiItalic
    /FranklinGothic-Heavy
    /FranklinGothic-HeavyItalic
    /FranklinGothic-Medium
    /FranklinGothic-MediumCond
    /FranklinGothic-MediumItalic
    /FrenchScriptMT
    /Garamond
    /Garamond-Bold
    /Garamond-Italic
    /Gautami
    /Georgia
    /Georgia-Bold
    /Georgia-BoldItalic
    /Georgia-Italic
    /Gigi-Regular
    /GillSansMT
    /GillSansMT-Bold
    /GillSansMT-BoldItalic
    /GillSansMT-Condensed
    /GillSansMT-ExtraCondensedBold
    /GillSansMT-Italic
    /GillSans-UltraBold
    /GillSans-UltraBoldCondensed
    /GloucesterMT-ExtraCondensed
    /GothicB-HM
    /GothicR-HM
    /GoudyOldStyleT-Bold
    /GoudyOldStyleT-Italic
    /GoudyOldStyleT-Regular
    /GoudyStout
    /GraphicSansB-HM
    /Gulim
    /GulimChe
    /Gungsuh
    /GungsuhChe
    /H2cysB
    /H2cysL
    /H2gprB
    /H2gprM
    /H2gpsM
    /H2gsrB
    /H2gtrB
    /H2gtrE
    /H2gtrL
    /H2gtrM
    /H2hdrM
    /H2mjmM
    /H2mjrB
    /H2mjrE
    /H2mjsM
    /H2mjuM
    /H2mkpB
    /H2porL
    /H2porM
    /H2sa1M
    /H2ta2B
    /H2wulB
    /H2wulL
    /H2wulM
    /Haettenschweiler
    /HeadlineR-HM
    /HYGoThic-Extra
    /Impact
    /ImprintMT-Shadow
    /KabelITCbyBT-Book
    /KabelITCbyBT-Demi
    /KabelITCbyBT-Medium
    /KabelITCbyBT-Ultra
    /Kartika
    /Latha
    /LucidaConsole
    /LucidaSans
    /LucidaSans-Demi
    /LucidaSans-DemiItalic
    /LucidaSans-Italic
    /LucidaSans-Typewriter
    /LucidaSans-TypewriterBold
    /LucidaSans-TypewriterBoldOblique
    /LucidaSans-TypewriterOblique
    /LucidaSansUnicode
    /MagicR-HM
    /MaiandraGD-Regular
    /Mangal-Regular
    /MeorimyungjoXB-HM
    /MicrosoftSansSerif
    /MingLiU
    /MiniPicsArtJam
    /MiniPicsClassic
    /MiniPicsLilCritters
    /MiniPicsLilEdibles
    /MiniPicsLilEvents
    /MiniPicsLilStuff
    /MiniPicsLilVehicles
    /MiniPicsRedRock
    /MoeumTR-HM
    /MonotypeCorsiva
    /MS-Gothic
    /MS-Mincho
    /MSOutlook
    /MS-PGothic
    /MS-PMincho
    /MSReferenceSansSerif
    /MSReferenceSpecialty
    /MS-UIGothic
    /MT-Extra
    /MVBoli
    /MyungjoR-HM
    /NewGulim
    /NSimSun
    /OCRAExtended
    /PalaceScriptMT
    /PalatinoLinotype-Bold
    /PalatinoLinotype-BoldItalic
    /PalatinoLinotype-Italic
    /PalatinoLinotype-Roman
    /Papyrus-Regular
    /Perpetua
    /Perpetua-Bold
    /Perpetua-BoldItalic
    /Perpetua-Italic
    /PerpetuaTitlingMT-Bold
    /PerpetuaTitlingMT-Light
    /PMingLiU
    /Pristina-Regular
    /PyunjiR-HM
    /Raavi
    /RageItalic
    /Rockwell
    /Rockwell-Bold
    /Rockwell-BoldItalic
    /Rockwell-Condensed
    /Rockwell-CondensedBold
    /Rockwell-ExtraBold
    /Rockwell-Italic
    /ScriptMTBold
    /Shruti
    /SimHei
    /SimSun
    /Sylfaen
    /SymbolMT
    /Tahoma
    /Tahoma-Bold
    /TimesNewRomanPS-BoldItalicMT
    /TimesNewRomanPS-BoldMT
    /TimesNewRomanPS-ItalicMT
    /TimesNewRomanPSMT
    /Trebuchet-BoldItalic
    /TrebuchetMS
    /TrebuchetMS-Bold
    /TrebuchetMS-Italic
    /Tunga-Regular
    /TwCenMT-Bold
    /TwCenMT-BoldItalic
    /TwCenMT-Condensed
    /TwCenMT-CondensedBold
    /TwCenMT-CondensedExtraBold
    /TwCenMT-Italic
    /TwCenMT-Regular
    /Verdana
    /Verdana-Bold
    /Verdana-BoldItalic
    /Verdana-Italic
    /Vrinda
    /Webdings
    /Wingdings2
    /Wingdings3
    /Wingdings-Regular
    /YetR-HM
    /ZWAdobeF
  ]
  /NeverEmbed [ true
    /TimesNewRomanMT-ExtraBold
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 5.0 e versioni successive.)
    /JPN <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents suitable for reliable viewing and printing of business documents.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
  >>
>> setdistillerparams
<<
  /HWResolution [1200 1200]
  /PageSize [595.276 807.874]
>> setpagedevice


