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Abstract: The purpose of this study was to develop an aloin-loaded wound dressing with an enhanced healing effect. The
cross-linked hydrogel films were prepared with poly(vinyl alcohol) (PVA) and carboxyl methyl cellulose (CMC) using
a freeze-thawing (F-T) method. Their gel properties, release of drug, in vivo wound healing effect and histopathology
were then evaluated. In the wound healing test, this aloin loaded PVA/CMC hydrogel showed faster healing of the wound
made in rat dorsum than the aloin carbomer 934 gel or the control (carbomer 934 gel) due to phytochemical activity of
aloin and moisture of CMC. In conclusion, the aloin-loaded wound dressing composed of 5% PVA, 5% CMC and
0.125% aloin is a potential wound dressing with enhanced wound healing effect.

Keywords: aloin, poly(vinyl alcohol) (PVA), carboxyl methyl cellulose (CMC), wound heal.
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Figure 1. Gel content of control PVA/CMC hydrogels and aloin-
PVA/CMC hydrogels. Data are expressed as mean £ S.D. (n = 3).
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Figure 2. Swelling properties of control PVA/CMC hydrogels and
aloin-PVA/CMC hydrogels. Data are expressed as mean+S.D. (n=3).
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Figure 3. Compressive strength of control PVA/CMC hydrogels and
aloin-PVA/CMC hydrogels. Data are expressed as mean+S.D. (n=3).
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Figure 4. Percent of weight remaining with degradation time for
PVA/CMC(5:5) hydrogel and aloin-PVA/CMC(5:5) hydrogel. Data
are expressed as mean+S.D. (n=3).
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Figure 6. Cell viability of RAW264.7 cells assessed via MTT assay
in the presence of control PVA/CMC(5:5) hydrogel, aloin-PVA/

CMC(5:5) hydrogel and aloin-carbomer 934 gel extracts after cul-
turing for 24 h. Data are expressed as meantS.D. (n=3).
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Figure 7. Representative photographs of wound spot at 0, 5, 10, 15 and 20 days. Histopathological studies, right photograph (a, b, c¢) were
at 20 days after injury. (a) Control-carbomer 934 gel; (b) aloin-carbomer 934 gel; (c) aloin-PVA:CMC (5:5) hydrogel; (d) wound healing rate
(repaired wound size) in the experimental group and the control group (*p<<0.05, **p<0.01); (e) occupational rate of wound healing in the
experimental group and the control group (*p<0.05, **p<0.01). Each wound on the indicated is representative of four rats in each group. The

data represent the mean+SD of four rats (n=4).

o] fE&TET Fo4d A =UTHp<0.05). E=1& F
Fol| Fgsh= AL 27 e 55 s
AL NS Zo] Al 2 9B 98 23} 7F
oAWslar, A AFHY T 2AEEES sk, dF

ol ONA

2
o

(TR

S AT =
z710 ZoEHA HAFH] A8 23E FSAA
EAIZ o842 & Slnk =3 sol=zAle] Hade)
Wl el A% 2L FHG Ho= Beke,

A O
fr o

fN o oo tlo 2 ox nd

N

(rat)e] 5 F¢o S

A3} PVA/CMCE A %3} slo|=24e

< sty dERle] vEAvRe] 2o dmilo] A

AL AR Al dAEAl B R ke dFe At
Taste] A Aol =2 FUS AR e
stol=2Ale] R0l xg ARt P 5
202 gV} AL sk, i, v|R A o] dEE I
A el A S 5Ho2 d=RlS AR H9,
B AFES S7NL AR A =FS FH slol==
Az A AL S v AAH A8 &dE AR
A IV A

Al Z: B AT weaeh|eie) d5d Al
AL Q1 PAlgiel 2J5) AQHRNon ofe] A=Y

Ut

Polymer(Korea), Vol. 37, No. 6, 2013



80

DN &~ W N

2z
=

8 7 A .

!

o
ror

il

ik

. P. Chithra, G B. Sajithlal,
Ethnopharmacol., 59, 179 (1998).

. M. P. Czubryt, Fibrogenesis & Tissue Repair, S, 19 (2012).

. A. Marchese and G. Shito, Int. J. Antimicrob. Ag., 16, 25 (2001).

. T. Reynolds and A. C. Dweck, J. Ethnopharmacol., 68, 3 (1999).

. M. Y. Park, H. J. Kwon, and M. K. Sung, Biosci. Biotechnol.
Biochem., 73, 828 (2009).

. W. Chen, B. E. V. Wyk, 1. Vermaak, and A. M. Viljoen,
Phytochem. Lett., 5, 1 (2012).

. A. Femenia, E. S. Sanchez, S. Simal, and C. Rossello, Carbohydr:
Polym., 39, 109 (1999).

. M. Getie, T. G. Mariam, R. Reitz, and R. H. Neubert, Pharmazie,
57, 320 (2002).

. S. Shetty, S. Udupa, and L. Udupa, Evid. Based Complement.

and G Chandrakasan, J.

2, #3778 A6z, 2013

- o719
Alternat. Med., 5, 95 (2008).

10. E. Barrantes and M. Guinea. Life Sci., 72, 843 (2003).

11. M. S. Cho, J. C. Yang, S. H. Kim, M. S. Kim, G S. Khang, and
H. B. Lee, Polymer(Korea), 33, 551 (2009).

12. J. H. Lee, S. J. Lim, D. H. Oh, S. K. Ku, D. X. Li, C. S. Yong,
and H. G. Choi, Arch. Pharm. Res., 33, 1083 (2010).

13. E. Pines and W. Rins, Macromolecules, 6, 888 (1973).

14. M. H. Huang and M. C. Yang, Int. J. Pharm., 346, 38 (2008).

15. A. Yagi, T. Egusa, M. Arase, M. Tanabe, and H. Tsuji, Planta
Med., 63, 18 (1997).

16. S. Jettanacheawchankit, S. Sasithanasate, and P. Sangvanich, J.
Pharmacol. Sci., 109, 525 (2009).

17. A.J. Singer and R. A. Clark, N. Engl. J. Med., 341, 738 (1999).

18. G. Hosgood, “Wound Repair and Specific Tissue to Injury”, in

Textbook of Small Animal Surgery, 3" edition, D. Slatter, Editor,
Saunders, Vol 2, p 66 (2003).




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /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
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts 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
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -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 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /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 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /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 ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /FRA <>
    /ENU (Use these settings to create PDF documents with higher image resolution for improved printing quality. The PDF documents can be opened with Acrobat and Reader 5.0 and later.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308000200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e30593002537052376642306e753b8cea3092670059279650306b4fdd306430533068304c3067304d307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


