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Experimental Details

Materials

Polyurethane (PUR): Larithane LS 1086™, My, = 50 000, aliphatic elastomer based on 2000 My, linear polycarbonated diol,
isophorone diisocyanate and extended isophorone diamine), Novotex, Italy;

Tetraethylammonium bromide (TEAB), 9,10-antracenediyl-bis(methylene)dimalonic acid, all Fluka;
5,10,15,20-tetraphenylporhyrin (TPP), Porphyrin Systems, Germany;

5-bromo-4-chloro-3-indolyl-B-D-galactopyranoside (X-gal, Invitrogen, CA, USA);

Bacteria DH5a (Invitrogen, CA, USA);

Plasmid pGEM11Z (Promega, WI, USA);

Uric acid, tryptophan, N,N-dimethylformamide (DMF), sodium dodecyl sulfate (SDS), D,0O, KI, NaNj; and other inorganic

salts, all Aldrich, were used as received.

Preparation of nanofabrics

The nanofiber layers were produced using an electrospinning device (Figure S1) consisting of a roller immersed in a tank
containing a polymer solution in DMF. A polypropylene spun-bond textile moves along a grounded counter-electrode and
serves as the supporting textile for the continuous nanofiber layer. The area weight of the nanofiber layer (ca. 2 g/m’) is
easily controlled by linear velocity of the supporting material (18 g/m?).
The nanofiber layers were prepared using following solutions:
1) 15 % PUR, 1.2 % TEAB in DMF (porphyrin-free nanofibers)
ii) 15 % PUR, 1.2 % TEAB, 0.12 % TPP in DMF
iii) 15 % PUR, 1.2 % TEAB, 0.12 % TPP, 0.6 % SDS in DMF
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Methods

The UV/VIS absorption spectra were measured on a Unicam 340 and Perkin Elmer Lambda 35 spectrometers. The
fluorescence emission spectra were recorded using a Perkin Elmer LS 50B luminescence spectrophotometer. All
fluorescence spectra were corrected for the characteristics of the detection monochromator and photomultiplier using a

recently described procedure (Gardecki, J. A.; Maroncelli, M. Appl. Spectroscopy 1998, 52, 1179).

Time-resolved photophysical measurements

Laser flash photolysis experiments were performed with a Lambda Physik FL 3002 dye laser (425 nm, output energy 0.1-
3 mJ/pulse, pulse width ~ 28 ns). The time profiles of the porphyrin triplet states were probed at 460 nm using a 250 W Xe
lamp equipped with a pulse unit and a R928 photomultiplier. The recorded time profiles were analyzed by nonlinear least-
squares fitting procedure giving the lifetime of the triplet states Tr under conditions used. The formation of singlet oxygen
was followed using time-resolved near-infrared emission at 1270 nm. The emission was monitored with a germanium diode
(Judson J16-8SP-ROSM-HS, USA) after being selected by a 1270 nm band-pass filter (Laser Components, Olching,

Germany). The lifetime of 'O, was calculated from the averaged kinetic traces using the simplified fitting function with T,

and A (~ ®,) as free parameters

T
S(t) = A —— (exp(-t/T7)-exp(-t/1y)),
(2N
where 11 and 7, are lifetimes of the triplet states and of Oz(lAg), respectively. Delayed fluorescence was monitored at 650 nm
that is the maximum of the monomer fluorescence emission band. All traces were accumulated 20 - 500 times to improve the
signal-to-noise statistics. Where appropriate, the experiments were performed in argon or oxygen atmosphere and in argon-,

air- or oxygen-saturated solutions.
Continuous irradiation experiments

A piece of the porphyrin-doped nanofabric was peeled off from the polypropylene supporting textile and placed into a
thermostatted 10 mm quartz cell (22 °C) containing an aqueous solution of a substrate (0.1M I, 10 M, 9,10-antracenediyl-
bis(methylene)dimalonic acid, 2.25x10™* M uric acid). The cell was irradiated by a 300W stabilized halogen lamp under
continuous stirring. The UV/VIS absorbance changes due to the formation of an oxidized substrate were recorded in regular

time intervals and compared with those of a blank solution of the same composition kept in the dark.

A piece of the porphyrin-doped nanofabric was peeled off from the polypropylene supporting textile and placed on X-gal
bacterial agar plates inoculated with bacteria Escherichia coli DH5a containing plasmid pGEM11Z producing B-
galactosidase. The agar plates were either illuminated with cold white light from a 150W halogen bulb for 60 minutes, or
kept in the dark. The plates were then incubated overnight in the dark at 37°C to allow individual bacteria to grow and form
visible blue-green colonies. Blue-green color of the colonies was due to an indolyl dye produced from X-gal substrate (5-

bromo-4-chloro-3-indolyl-B-D galactopyranoside) by the bacterial B-galactosidase.
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Figure S1. Electrospinning device. 1 — tank with polymer solution, 2 — polymer solution, 3 — rotating spinning roller
(charged), 11 — polymer solution inlet, 12 — polymer solution outflow, 40 — grounded electrode, 5 — cover, 6 — vacuum duct,
90 — air duct, 9 — air, 20 — flying nanofibers, 72 — polypropylene spun-bond supporting material, 81 — unwinding, 82 — take-

up mechanism.

Figure S2. Time-resolved absorption of the triplet states of 2 monitored at 460 nm in the given atmosphere (A= 425 nm,

average of 20 traces)
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Figure S3. Linear dependence of the rate constants ko, of the triplet states in 2 on partial pressure of oxygen pg,. The

straight line gives the bimolecular rate constant of 2.5 s™ Pa™.
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Figure S4. Time-resolved luminescence of 'O, generated by irradiation of 2 in air atmosphere (Aexe= 425 nm, average of 20

traces), and after immersing 2 into H,O, D,O and 10? M NaNj (a). Typical fitting curves of singlet oxygen luminescence (b)

and triplet states (c) in air-saturated H,O.
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Figure S5. Time-resolved delayed fluorescence of 2 at 650 nm as a function of partial pressure of oxygen po,. In argon
atmosphere only prompt fluorescence (tr ~ 10 ns) was detected (black line). The amplitude of delayed fluorescence
increases with oxygen content whereas the lifetime decreases. The nanofabric 2 was irradiated by a Lambda Physik FL3002

dye laser (425 nm, fwhm 28 ns, energy 1.1 mJ/pulse).
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Figure S6. Absorption changes of 3 ml of air-saturated aqueous solution of 0.1M I" containing a piece of 1 (1 cm?) during
continuous irradiation for 60 min by a stabilized 300W halogen lamp at 22°C. The increasing bands at 287 and 351 nm
correspond to photoproduced I5". The amount of I3 is directly proportional to the concentration of Oz(lAg). Inset:
Concentration of I3, expressed by absorbance at 351 nm, produced by irradiation of air-saturated (a) and oxygen-free (b)

iodide solutions.
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Figure S7. Photodegradation of uric acid during 60 min irradiation of 3 ml of 2.25 x 10™* mol I"' uric acid containing a piece
of 1 (1 cm?) by a stabilized 300W halogen lamp at 22°C. The arrows indicate the course of photooxidation. Air-saturated

0.02 mol I"" phosphate buffer, pH = 7.0. Inset: Comparison of actual concentrations of uric acid in air- (a) and argon-

saturated (b) solutions during irradiation.

0.6

Q
8 50_30 R 000000000000
®© 3 . b
O <N [
B 0.24 " N
L]
_8 [ ]
L]
< 04+ 0.18 . 2

10 20 30 40 50 60 |
— Time (min)

0.2

ook e
300 325 350
Wavelength (nm)

225 250 275




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles false
  /AutoRotatePages /PageByPage
  /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 true
  /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 true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 200
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.00000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 1.30
    /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 true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 200
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.00000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 1.30
    /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 true
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 300
  /MonoImageDepth 4
  /MonoImageDownsampleThreshold 1.00000
  /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

  /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 [200 200]
  /PageSize [595.276 841.890]
>> setpagedevice


