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TP loading into micelles

Triptolide (TP) was loaded into multiblock poly(e-caprolactone urethane) micelles by a micelle extraction
technique.”” Accurately weighted amounts of TP were added to methanol. After complete dissolution, the
solvents were evaporated overnight, leaving a thin film of the TP inside. 10 mL of micelle solutions were then
transferred to the vials containing TP film and ultrasonated for 1 h. The loaded micelle solutions were
centrifugalized at 2500 r/min for 10 min, and passed through a 0.45 pm pore-sized syringe filter (Milipore,
Carrigtwohill, Co. Cork, Ireland) to remove the excess TP. The amount of TP loaded inside micelles was
analyzed by UV-vis spectrometer (UV-1800PCS, Mapada Instruments), using the UV-vis absorption calibration
curves generated from the TP standard solutions at known concentrations in methanol/water at 90/10% (v/v).
The loading content (%) and encapsulation efficiency (%) of the polyurethane micelles were calculated based

on the equations below
Loading content (LC) (%) = mass of TP in micelles / total mass of loaded micelles < 100%

Encapsulation efficiency (EE) (%) = mass of TP in micelles / initial amount of feeding TP x 100%.
Turbidity measurements

The optical turbidity of the micellar solutions was measured by using a UV-vis spectrometer (UV-1800PCS,
Mapada Instruments). The absorbance of each sample was recorded at 650 nm and collected at ambient

temperature. Each measurement was performed in triplicate.

Supplementary discussion

Triptolide (TP) was chosen as the model hydrophobic drug. It is a diterpene triepoxide, the principal active
ingredient in extracts from the Chinese medicinal herb Tripterygium wilfordii Hook. f, which belongs to the
Celastraceae family of plants.’ Recently, TP was shown to possess extensive pharmacological activities

10,11 : : 12,1 s
! and antitumor properties.'>'> However, the clinical use

including immunosuppression,®’ anti-inflammatory
of TP is limited by its poor water solubility and some side effects. Thus a variety of drug delivery systems such
as polymeric micelles have been widely developed to deliver TP to reduce its toxicities.”'* In our work, the

encapsulation of TP by the novel multiblock poly(e-caprolactone urethane) micelles were studied to verify the
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qualification of these polyurethanes as hydrophobic drug carriers. The TP loading in micelles was determined

by varying the feed weight ratio of drug to the multiblock polyurethanes. Fig. S5 shows the amount of TP
loaded into G30PUEOmM20 micelles at various feed weight ratios. One can see that the polyurethane micelles
displayed a strong capacity for drug encapsulation, with high TP loading content and encapsulation efficiency
of 24% and 94% being obtained, respectively, which are much higher than those for the conventional linear
amphiphilic block copolymer micelles.” As has been suggested previously, self-assemblies based on
amphiphilic copolymers with nonlinear structures exhibit higher encapsulation efficiency.'>'® In this study, the
enhanced drug encapsulation is attributed to the unique nonlinear structure of the multiblock poly(e-
caprolactone urethane)s as well as extraordinary surfactant features provided by gemini groups. In addition, the
drug loading content was found to increase with the ratio of drug to polyurethane (Fig. S5). However, the
encapsulation efficiency decreased when the initial weight ratio of TP to polyurethane exceeded 1:10. This is
because the hydrophobic interaction between drug molecules was greater than that between drug and poly(e-
caprolactone urethane)s due to the high lipophilic character of TP as the drug amount increased, thus the

aggregation of saturated and unloaded TP would occur during the loading process.'’

It is known that the drug-solubilized polymer micelles in aqueous solution tend to become unstable as the
drug loading content increases, which is generally caused by the enhanced hydrophobicity of micelles after
loading of poorly soluble drugs.'® In this study, to evaluate the stability of TP-loaded polyurethane micelles,
drug concentration-dependent variance in turbidity of micellar solutions was determined by UV-vis
spectrometer,”” the results are shown in Fig. S2. As can be seen, no remarkable change in micelle sizes and
turbidity was observed at varying drug feed concentrations, thus suggesting that these polyurethane micelles
have a good physical stability even at a high TP loading without formation of TP precipitates or secondary
aggregates between micelles.' This results were fully supported by DLS and TEM studies (Fig. S6), where the
micelle size increased slightly after loading TP, owning to the reduced amount of unimolecular micelles and
increase of micellar associates, as can be seen obviously from Fig. S6. Most of the drug free and drug loaded
micelles have number-average diameters less than 50 nm, with well defined spherical morphology confirmed
by TEM observation. Furthermore, it is noteworthy that the drug loaded micelles have a relatively narrower size

distribution and more regular shape compared with empty micelles.
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Fig. S1 GPC diagrams of poly(e-caprolactone urethane)s:

(a) G30PUEOmO, (b) G30PUEOmS, (¢) G30PUEOm10 and (d) G30PUEOm20.
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Fig. S2 Turbidity measurements of micellar solutions prepared from different polyurethanes at 1 mg/mL, and

TP-loaded micelles of G30PUEOmM20 with varying drug feed ratios (inset).
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Fig. S3 Dependencies of Size, PdI and zeta potential (ZP) as a function of micelle concentration of

G30PUEOm10.
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Fig. S4 Plot of (F - Fin)/(Fmax - F) vs. polyruethane micelle concentrations.
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Fig. S5 Drug loading content and encapsulation efficiency of micelles prepared from G30PUEOm20. The inset

shows the chemical structure of TP.
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Fig. S6 Typical TEM micrographs (A, B), size and size distribution curves (C, D) of multiblock polyurethane

micelles before (left) and after (right) loading of TP.




<<
  /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


