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Abstract: Superporous hydrogels (SPHs) with fast swelling and superabsorbent properties are useful
materials in various biomedical fields, by improving the swelling properties of conventional hydrogels based
on their unique porous structure. In this study, Eudragit polymers were used as coating materials to
control the swelling properties of poly (acrylic acid—co—acrylamide) based SPHs by environmental pH.
The SPHs were coated with Eudragit L100 and S100 that have different pH characteristics as enteric
coating materials by a dip coating method, and their pH dependent swelling behaviors were observed in
various pH environments. The swelling of SPHs was inhibited at a low pH range, but significantly enhanced
above a characteristic pH of Eudragit polymers. This pH dependent swelling behavior of hydrogels
could be modulated by the characteristics of the enteric coating polymers.
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Figure 1. Preparation and coating processes of Eudragit coated
superporous hydrogels.
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Table 1. Synthetic Results of Eudragit Coated Superporous
Hydrogels

Am Coating/ 7o

AA b
Samples (wt%)  (wt%) Frequency (min) Sk
SPH/SO 10 15 - 1 84
SPH/S1 10 15 S100/1 90 65
SPH/S2 10 15 S100/2 200 41
SPH/S3 10 15 S100/3 300 37
SPH/LO 10 15 - 1 77
SPH/L1 10 15 L100/1 60 60
SPH/L2 10 15 L100/2 120 53
SPH/L3 10 15 1.100/3 210 51

The concentrations other chemicals were fixed: crosslinker=0.25

wt%, Pouronic F127=0.5 wt%, APS=0.6 wt%, TEMED=0.4 wt%,
sodium bicarbonate=5 wt%. “Time requried for equilibrium swelling.
*Equilibrium swelling ratio of SPH/S in pH 7.4 and SPH/L in pH 7 PBS
solutions.

Figure 2. Scanning electron micrographs of Eudragit coated superporous hydrogels. The micrographs of the surfaces of SPH without
coating (a); SPH/S1 (b); SPH/S2 (c); SPH/S3 (d); SPH/L1 (e); SPH/L2 (f); SPH/L3 (g), and the cross sections of SPH/S2 (h); SPH/L2 (i)

were taken at a magnification of 50 X,
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Figure 3. Swelling kinetics of SPH/SO (a); SPH/S1 (b); SPH/S2 (¢); SPH/S3 (d) in PBS solutions of different pH environments (pH 3, 6,

7.4,and 9).
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Figure 4. Swelling kinetics of SPH/LO (a); SPH/L1 (b); SPH/ L2 (¢); SPH/L3 (d) in PBS solutions of different pH environments (pH 3, 5,

7,and 9).
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Figure 5. Photogaraphs of Eudragit S100 coated SPHs at equili—
brium swelling state under different pH environments.
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Figure 6. Photogaraphs of Eudragit L100 coated SPHs at equili—
brium swelling state under different pH environments.

AE ARgsl=Hell miet ek 57 pH 2Hdsioll sjol=Adle] 3
73 oA B= 7N pH oY Bartee S AlEE 5 9
SIEk of21dt pH = Wartes Zrksrd slol=Alo] s
S ofs Ao o] AR 71710 582 W) ke
B Ao viAUF o= v 88 AR = Ak

4
¥ offt ¥

2 E

= el SR E e Ve 20 slol=e
Z5l, 8 TRYAE AMER= Eudragit AIE 1RAKES o8
afo] s FYFORM pH oEd Wartes Bolke 2 o
o|=gAS Alx3lolrk AMSSH Eudragit 12ARe] pH 57300 whe} v
2 pHelM= s8] AAIEH7E 57 pH ol gyt sga/de] =
AL, o2t pH 224 Ba1 s IS SVl wet o 2}l
LReRtr of2fdt pHell oJst slo]=mAle] sa-g Alo] 7Fs 3 Zrky
73 sfol=wAe] 5491 S8 H 1Edv vlEe] oFEAdd, A
As gl 71EF Hefet nloleriud S-82oklA vk 83 dH=
AREE T 3k ZLOR 7 el

0

ZEARS] 21 o] =2 20109 AR (S Ey et o] Algo=w o
ZATAE] XS o} 423851 17191 (2009—0064258).

oo

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

525

I
et

o2

. K. Park, W. S. W. Shalaby, and H. Park, Biodegradable
Hydrogels for Drug Delivery, Technomic Publishing Co.,
Lancaster, 1993.

. H. Omidian, J. G. Rocca, and K. Park, /. Control. Release,
102, 3 (2005).

. J. Chen, H. Park, and K. Park, J. Biomed. Mater. Res. Part
A, 44,53 (1999).

. R. A. Gemeinhart, H. Park, and K. Park, Polym. Adv. Technol.,
11, 617 (2000).

. F. A. Dorkoosh, J. Brussee, J. C. Verhoef, G. Borchard, M.
Rafiee—Tehrani, and H. E. Junginger, FPolymer, 41, 8213
(2000).

. K. M. Huh, N. Baek, and K. Park, J. Bioact. Compat. Polym.,
20, 231 (2005).

. K. Park, Drug Delivery Technology, 2,9 (2002).

. J. Chen and K. Park, .. Control. Release, 65, 73 (2000).

. J. Chen, W. E. Blevins, H. Park, and K. Park, /. Control.

Release, 64, 39 (2000).

B. D. Martin, R. J. Linhardt, and J. S. Dordick, Biomaterials,

19, 69 (1998).

R. A. Gemeinhart, J. Chen, H. Park, and, K. Park, /. Biomater.

Sci. Polym. Ed,, 11, 1371 (2000).

E. Marsano, E. Bianchi, and A. Viscardi, Polymer, 45, 157

(2004).

L. Yin, Z. Zhao, Y. Hu, J. Ding, F. Cui, C. Tang, and C. Yin,

J. Appl. Polym. Sci,, 108, 1238 (2008).

S. Chaterji, I. K. Kwon, and K. Park, Prog. Polym. Sci., 32,

1083 (2007).

M. J. Lysaght and J. A. O ’Loughlin, Asaio /., 46, 515 (2000).

G. Khang and H. B. Lee, Cel/l—Synthetic Surface Interaction;

Physicochemical Surface Modification, Academic Press,

New York, p 771(2001).

J. W. McGinity, Aqueous Folymeric Coatings for Pharmaceutical

Dosage Forms, Marcel Dekker, New York, 1989.

G. S. Banker and C. T. Rhodes, Modern Pharmaceutics,

Marcel Dekker, New York, 1996.

R. Bodmeier and O. Paeratakul, Pharm. Res., 6, 725 (1989).

H. Goodman and G. S. Banker, .J. Pharm. Sci., 59, 1131 (1970).

K. Han, D. S. Shin, U. K. Jee, and Y. B. Chung, J. Kor.

Pharm. Sci,, 22, 267 (1992).

K. Y. Yuk, Y. M. Choi, J. S. Park, S. Y. Kim, K. Park, and K.

M. Huh, Polymer (Korea), 33, 469 (2009).

Polymer (Korea), Vol. 35, No. 6, 2011




<<
  /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 true
  /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
    /ahn2006-B
    /ahn2006-L
    /ahn2006-M
    /AmiR-HM
    /Arial-Black
    /Arial-BoldItalicMT
    /Arial-BoldMT
    /Arial-ItalicMT
    /ArialMT
    /ArialNarrow
    /ArialNarrow-Bold
    /ArialNarrow-BoldItalic
    /ArialNarrow-Italic
    /ArialRoundedMTBold
    /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
    /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
    /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
    /FZSY--SURROGATE-0
    /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
    /H2gprB
    /H2gprM
    /H2gsrB
    /H2gtrB
    /H2gtrE
    /H2gtrL
    /H2gtrM
    /H2hdrM
    /H2mjrE
    /H2mjsM
    /H2mkpB
    /H2porL
    /H2porM
    /H2sa1M
    /H2wulL
    /HaansoftBatang
    /HaansoftDotum
    /Haettenschweiler
    /HeadlineR-HM
    /HYbdaL
    /HYbdaM
    /HYbsrB
    /HYcysM
    /HYdnkB
    /HYdnkM
    /HYGoThic-Extra
    /HYgprM
    /HYgsrB
    /HYgtrE
    /HYhaeseo
    /HyhwpEQ
    /HYkanB
    /HYkanM
    /HYmjrE
    /HYmprL
    /HYnamB
    /HYnamL
    /HYnamM
    /HYporM
    /HYsanB
    /HYsnrL
    /HYsupB
    /HYsupM
    /HYtbrB
    /HYwulB
    /HYwulM
    /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
    /MoeumTR-HM
    /MonotypeCorsiva
    /MS-Gothic
    /MS-Mincho
    /MSOutlook
    /MS-PGothic
    /MS-PMincho
    /MSReferenceSansSerif
    /MSReferenceSpecialty
    /MS-UIGothic
    /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
    /SimSun-PUA
    /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
    /Arial-BlackItalic
    /ArialUnicodeMS
    /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


