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Experimental Part

Materials

Isobutyric anhydride (98%) was purchased from Alfa Aesar and used without further
purification. = Hyperbranched  polyethylenimines, =~ HPEI1.8K  (Polysciences,
M,=1800g/mol, M,/M,=1.04), HPEI10K (Aldrich, M,=10* g/mol, My/M,=2.5) and
HPEI25K (Hyperpolymers GmbH, M,=2.5x10" g/mol, M,/M, =2.5) were dried under
vacuum prior to use. Benzoylated cellulose membrane (MWCO 1000g/mol) was
purchased from Sigma. Triethylamine (A.R., TEA), Sodium chloride (A. R.),
potassium chloride (A. R.) and anhydrous sodium sulfate (A. R.) were purchased from
Tianjin University Kewei Chemical Company and used directly. Standard buffer
solution (0.025M mixed phosphate, pH=6.86) was purchased from Shanghai Rex
Co-perfect Instrument Company, which was diluted to the desired concentration

before use. De-ionized water was distilled before use.
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Characterization

'H spectra were recorded on a Varian INOVA 500MHz spectrometer. The chemical
shifts are given in parts per million (ppm). Light transmittance of the polymer solution
was measured on a temperature-controlled Purkinje General (China) T6 UV/Vis
Spectrophotometer at 650 nm, and the heating rate for polymer 2-4 shown in Table 1
is 0.1°C/3min and for polymer 1 is 1°C/5min. The LCST was defined as the
temperature corresponding to the initial break points in the resulting transmittance

versus temperature curve.

General procedure for the syntheses of IBAm terminated HPEIs

The synthesis of IBAm terminated HPEI is exemplified for HPEI10K-IBAmy¢s:
Under nitrogen atmosphere , isobutyric anhydride (4.07g, 24.97mmol) was added
dropwise to the mixture of HPEIIOK (1.55g, 26.3mmol of terminal groups) and
Triethyl amine (2.78g, 27.5mmol) in 20ml of chloroform at 0 °C with vigorous
stirring. Subsequently, the reaction mixture was kept and carried out at room
temperature for 24 h. Finally, the reaction temperature was raised to 65°C for 2h to
finalize the reaction. After cooling down to room temperature, the produced salt was
filtered off. The filtrate was washed with 10% sodium carbonate aqueous solution
until basic aqueous solution was achieved, then washed with saturated brine until

neutral. After removing the organic volatile under vacuum, the obtained residue was
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dissolved in 10 ml of methanol and purified by dialysis against methanol using a
benzoylated cellulose membrane (MWCO 1000g/mol) for 2 days in order to remove
low molecular weight impurities. Finally, the methanol solvent was removed under
vacuum, and the product was dried in vacuum for 24h.

'H NMR (CDCls): & (ppm) = 1.08 ((CH3),CHCON-); 2.20-3.90 ((CH3),CHCON-,
ethylene protons of HPEI polymeric backbone).

Degree of amidation = 60/6/[(57.33-60/6)/4]/0.73 = 116%

57.33 60.00

4.0 3.5 3.0 25 2.0 1.5 1.0 0.5
Chemical Shift (ppm)

Fig. S1 '"H NMR spectrum of HPEI-IBAm derived from HPEI10K and excess
isobutyryl chloride
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Degree of amidation = 60/6/[(67.54-60/6)/4]/0.73 = 95%

60.00

7 67.54
T ‘ rT T T TTTT ‘ rrTTTTTTrTT ‘ rrT T TTrTrTT ‘ rT T T TTTT ‘ rT T TrTTT ‘ rTT T T TTTT ‘ rT T T TTTT ‘ 1
1.0 0.5

4.0 3.5 3.0 2.5 2.0 1.5
Chemical Shift (ppm)

Fig. S2 '"H NMR spectrum of HPEI-IBAm derived from HPEI10K and excess

isobutyric anhydride
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Fig. S3 The typical photographs of thermoresponsive hyperbranched polymers (A)
below the LCST, below room temperature (B) above the LCST, 30°C
(HPEI10K-IBAmy 95 at 2 mg/mL)
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Fig. S4 Effect of the concentration of NaCl on the sharpness of phase transition of
IBAm terminated HPEI (m) Polymer 1, HPEI1.8K-IBAmgos, (A) Polymer 2,
HPEI10K-IBAmgos, (o) Polymer 3, HPEI25K-IBAmgos (all the polymer
concentrations are fixed at 2mg/mL)




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles false
  /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 /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends false
  /DetectCurves 0.0000
  /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 false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage false
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile (Color Management Off)
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages false
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth 8
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /FlateEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /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 false
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth 8
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /FlateEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /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 false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /FlateEncode
  /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

  /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 <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /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.)
    /ENG ()
  >>
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [595.276 779.528]
>> setpagedevice


