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Keynote: Native chemical ligation and related
reactions for polymer hydrogel cross-linking
I Strehin, DG Barrett, E Heber-Katz and P Messersmith
Department of Biomedical Engineering and Chemistry of Life

Processes Institute, Northwestern University, USA; Cellular and

Molecular Oncogenesis and Gene Expression, The Wistar

Institute, USA

We recently described the formation of polymer hydrogels by native
chemical ligation (NCL), whereupon a thioester-containing polymer
and a N terminal-cysteine modified polymer rapidly form rigid hydro-
gels under physiological conditions, without the use of toxic initiators
and catalysts. This method has the benefit of being highly chemospeci-
fic, even in complex biological fluids. However, the thiol leaving group
can have adverse biological effects, and the traditional NCL reaction
proceeds rapidly only at alkaline pH. In this presentation we describe
alternative leaving groups that improve the biological performance of
the NCL hydrogel system, and facilitate its use under physiologic condi-
tions. Furthermore, physical observations of the formed hydrogels
reveal a secondary cross-linking reaction involving disulfide bond for-
mation among regenerated free thiol groups. This secondary cross-link-
ing has a significant effect on swelling and other physical properties of
the hydrogel. Finally, we will report the results of our ongoing work
involving the use of these hydrogels for drug delivery, medical sealing
and wound healing.

31.02
Functionalisation of methacrylated gellan gum
hydrogels by anti-angiogenic dendrons
V Perugini, J Silva-Correia, JM Oliveira,
ST Meikle, AL Guildford, RL Reis and M Santin
School of Pharmacy & Biomolecular Sciences, University of

Brighton, UK; 3B’s - University of Minho, Portugal

The regeneration of cartilage in the intervertebral disc nucleus pulpo-
sus and joints is impaired by the formation of fibrocartilage that is
caused by the invasion of the tissue by blood vessels. Peptides have
been identified by phage display technique which are able to bind
VEGF thus inhibiting angiogenesis. The present works focusses on the
synthesis of poly(epsilon-lysine) dendrons of three branching genera-
tions in which the molecular root of the dendron bears a di-phenylala-
nine sequence to promote hydrophobic interactions with material
surfaces and the uppermost molecular branches are functionalised with
the amino acid sequenceWHLPFKC that is known to block VEGF. These
biofunctionalised dendrons were entrapped in methacrylated Gellan
Gum (GG-MA) hydrogels and tested for their ability to inhibit endothe-
lial cell sprouting by both a 3D in vitro cell models and an in ovo
model. The results show that when GG-MA is functionalised with the
dendronised VEGF blockers, a regression of angiogenesis takes place
around the hydrogel boundary. The in ovo study supports these find-
ings as the GG-MA functionalised with the dendronised VEGF blockers
did not elicit any acute inflammatory response, and decrease the num-
ber of converging macroscopic blood vessels as compared to positive
controls. Moreover, the hydrogels prevented the infiltration of blood
vessels, after 4 days of implantation.
Acknowledgements: This work was supported by the EC FP7 Project
Disc Regeneration, n. NMP3-LA-2008-21390

31.03
Fibronectin matrix mimetics accelerate repair of
chronic wounds
DC Hocking, DC Roy, NA Mooney, CH Raeman and D Dalecki
University of Rochester, USA

During tissue repair, fibronectin (FN) is converted from a soluble, inac-
tive form into biologically-active extracellular matrix (ECM) fibrils
through a cell-dependent process. ECM FN promotes numerous cell
processes critical to tissue repair and regulates the assembly of other
proteins into the matrix. To functionally mimic ECM FN, we developed
a series of recombinant FN matrix mimetics by directly coupling the
heparin-binding fragment of the first type III repeat of FN (FNIII1H) to
various sequences from the integrin-binding domain (FNIII8-10). Two
of these mimetics, GST/III1H, 8, 10 and GST/III1H, 8RGD, support cell
adhesion, migration, proliferation, and ECM assembly to a similar or
greater extent than full-length FN. Non-healing wounds show reduced
levels of ECM FN. Thus, we asked whether FN matrix mimetics could
act as ECM FN analogs to heal chronic wounds. Full-thickness, punch
biopsy wounds were produced in genetically-diabetic mice and FN
matrix mimetics were applied directly to the wounds. A significant
enhancement of wound closure was observed by Day 10 in response to
GST/III-1H,8RGD treatment (74.7 ± 5.4% closure vs 49.6 ± 6.4%
closure in GST-treated controls). Two weeks after injury, granulation
tissue thickness of GST/III1H,8,10-treated wounds was twice that of
GST controls (565.5 ± 17.8 lm vs 272.7 ± 80.7 lm). These results
indicate that treatment of chronic, diabetic wounds with recombinant
FN matrix mimetics can accelerate tissue regeneration.

31.04
Transfer printing of tissue with anisotropic
extracellular matrix assembly by using cell
interactive and thermosensitive hydrogels
I Jun, SJ Kim, JH Lee, YJ Lee, J Park, KD Park and H Shin
Department of Bioengineering, Hanyang University, Korea;

Department of Mechanical Engineering, Sogang University;

Department of Molecular Science and Technology, Ajou

University, Korea

The structure of tissue plays critical roles in its function, and thus many
approaches have been developed to re-build artificial scaffolds with
native tissue-like architecture in tissue engineering. However, these sys-
tems have often reported several problems associated with foreign
body reactions or toxicity upon implantation. Alternatively, transfer
printing of tissue using smart biomaterial substrate has been consid-
ered to generate tissue-like constructs. In this study, we developed ther-
mosensitive hydrogels with cell-interactive peptide and micro-scaled
anisotropic groove patterns via bio-inspired enzymatic polymerization
as a substrate to harvest tissue. Transfer printing of tissue is based on
tissue-like constructs cultured on thermosensitive hydrogels that can be
simply transferred to any substrates by change in hydrogel size in
response to temperature stimuli. We found that tissue constructs of
assembled muscle cells with anisotropic patterns can be easily trans-
ferred to many types of substrates including glass, film and electrospun
fiber, and then confirmed that transferred tissue like constructs main-
tained their structural characteristics. In addition, multi-layered tissue
constructs were prepared for up to four layers by this transfer printing
technique. Furthermore, tissue constructs were successfully trans-

� 2012 The Authors J Tissue Eng Regen Med 2012; 6 (Suppl. 1): 1–429.

Journal of Tissue Engineering and Regenerative Medicine� 2012 John Wiley & Sons, Ltd. DOI: 10.1002/term.1586

31. Bioinspiration and Biomimetics 193



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /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 /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /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
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /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 0.15
    /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
  /CropGrayImages true
  /GrayImageMinResolution 300
  /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 0.15
    /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
  /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 ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. 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 best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


