Electronic Supplementary Material (ESI) for Photochemical & Photobiological Sciences.
This journal is © The Royal Society of Chemistry and Owner Societies 2014

Supporting Information

© N ok WD

General procedure for the conjugation of porphyrins to amino-functionalised

SUDSEIATES. ettt st b e ettt sbe e e e e 2
] o 1<Tot f - D P PSP PP PP PP PP PUPPPPPPPPPPPP 4
Structures of the porphyrins and nanoconjugates.........cccccveeeeiiieeecciieee e, 16
Absorption and emission spectra of porphyrins and nanoconjugates ...........c......... 17
0, calibrations in time-resolved domain.........cccceeeeeecciiiieeeee e 18
1/TVS. [O2] PIOLS oottt ettt et e et e e be e e tee e taeeebeeeeareens 19
Lifetime and intensity Stern-Volmer plots .........coccvvieeeiie e 21
Spectrum of the diode lamp used for the photostability experiments...................... 22



NH, NH, NH,

poly-L-lysine

oo

NH,

amino dextran

3,4,6,7

— —\+
34 X = }—@ — 3,6,3-polyK,6-AD: M = Pt

6,7: QX = %—@/SOM3 4,7,4-polyK,7-AD: M = Pd

i EDC NHS 0.01 M ag. NaHCO3

NaO,S SOsNa

General procedure for the conjugation of porphyrins to amino-functionalised substrates.
Conjugate 3-poly-L-Lys: A solution of porphyrin 3 (3 mg, 4.0 x 10 mmol) in deionised water
was treated with EDC (2 mg, 1.0 x 10> mmol) and NHS (2 mg, 1.7 x 10°mmol) and it was
allowed to stand at room temperature for 30 minutes. The solution was then added to a
solution of poly-L-lysine (30000-70000 MW) in 0.01 M aqueous NaHCO; (20 mL). The
resulting mixture was shielded from light and shaken for 8 hours on a rotating shaker. The
desired conjugate was purified by gel filtration. Methanol was added to the eluate, and the
conjugate was recovered by filtration through membrane and dried in vacuo. The desired
conjugate was obtained as a light orange-red solid. (42 mg, 84 % recovery). Estimated
loading: 398 nmol/mg; UV/vis: (H,0) A (%): 401 (100), 517 (13.5), 552 (8.0)

Conjugate 4-poly-L-Lys: The conjugated nanospecies were obtained following the general
procedure, using porphyrin 4 (3 mg, 3.0 x 10 mmol). The desired conjugate was obtained as
a light red solid. (38 mg, 76 % recovery). Estimated loading: 263 nmol/mg; UV/vis: (H,0) A
(%): 416 (100), 530 (10.0), 568 (3.5).

Conjugate 6-aminodextran: The desired conjugate was obtained following the general
procedure, using aminodextran (10000 MW, 100 mg) and porphyrin 6 (4 mg, 3.4 x 107
mmol). The desired conjugate was obtained as a dark red solid. (72 mg, 72 % recovery).
Estimated loading: 21.2 nmol/mg; UV/vis: (H,0) A (%): 397 (100), 513 (11.1), 549 (3.6).
Conjugate 7-aminodextran: The conjugated nanospecies were obtained following the

general procedure, using aminodextran (10000 MW, 100 mg) and porphyrin 7 (4 mg, 3.7 x
2



10 mmol). The desired conjugate was obtained as a brownish red solid. (81 mg, 81 %
recovery). Estimated loading: 17.8 nmol/mg; UV/vis: (H,0) A (%): 408 (100), 527 (10), 561
(1.3).
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EPSRC National Mass Spectrometry Facility, Swansea
<<LJMGUI004-VM-MAP_0001>> Voyager Spec #1=>AdvBC(64,0.5,0.1)=>NF0.7[BP = 899.3, 6684]

T0-

4133

% Intensity
g

02 lsth. 610.6
6504

bbbl

£09.3

001.4

0143

18.3

(66842

3o

Acqguired: 18:53:00, September 10, 2013
Dr Giuntini TMPyPPt MW=80077 HFIP PosRef [1:48] (Dith-HFIF)
D2013Sept] ALIMGUIN0S-VM-MAP_0001.dat

1320 1660
Mass (mfz)

2000

Printed: 17:01, September 10, 2012

EPSRC National Mass Spectrometry Facility, Swansea

W Inte nsity
¢

BEB.2

150:C45H34NTO2Pt

Theoretical Positive lon
o012

8022

ap3 2
9043

5

% Intensity
g

5053 898.3

8356

BET.3
B0a6

9024 5052
Mass (miz)

<<LIMGUI004-VM-MAP_0001>> Voyager Spec #1=>AdvBC(64,0.5,0.1)=>NF0.7[BP = 899.3, 6684]

3903
8003

Observed Data

o024

o034
o044

M

(66842

8310 8348

Acquired: 18:53:00. September 10, 2013
Dr Giuntini  TMPyPPt MW=B007? HFIP PosRef [1:40] (Dith:HFIP)
DA2013\Sept! 3LIMGUION4-VM-MAP_DOD1 dat

[EX

902.4 506 2
Mass (miz}

1

Printed: 17:04. September 10, 2013



- 2
o
-
o
L. |
-
L @
~
1.9
~
L @
”
il
7 |
”m
L.2
-
[
-+
BTt v> - —
£ET8Y — "
T ow
- R
. &
{~ | w
o 2
@
0£10°8~. .
£160°8" B | &
w
- @
POEE B~ - o ¥
$05€'8~" e e
@
L
@ L @
Y =
wrﬁ
|- ™
1816'8 w;é |
6YE6'8 e .\
15768
86168 o
0.i0°8 62568 L
!:LG[]'Bl= 1196'8 B ‘e =870 »
vosE® et - —_— =
K SOT+6 - =
vose'a e o "
18168 n
sts.ai [
6.56'8 GEBE'6 " - &
S0Z16— 900t 6— |3
6.1p67 2
E8E 6 - o .
900¥'6 [« o
6216 -
6L16
98z¢'6 o
-2

f1 (ppm)



GLLE QL
PrSeaLL~"

ELERLCL—

BEEG0EL—
GEVEIEL
£Bry el
GZBO0F )
BBBV'UVLl
G0ES Th L~
9L6Z'¥F )
I-BVEI'PH7

92947461 —

BLIE O~
LEER IS

ELER LT —
BEEG0E}
00£9 lEL%

6E0Y ZE L
BOEDEE | —

GZGO 0¥
8087 0F Ll

G0ES ¥ | —

962 ¥r 1
18¥E ¥1 l7

91927451 —

80
f1 (ppm)

150 140 130 120 110 100

160



EFPSRC National Mass Spectrometry Facility, Swansea
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Structures of the porphyrins and nanoconjugates

Porphyrins Nanoconjugates
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Absorption and emission spectra of porphyrins and nanoconjugates

The graphs depicted below represent the absorption (solid lines) and the emission (dashed

lines) of the porphyrins (black lines) and the nanoconjugates (dark red lines), as the intensity
(normalised arbitrary units) versus wavelength (nanometers).
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0O, calibrations in time-resolved domain

The samples were held in a four-sided quartz cuvette equipped with a degassing bulb.
Prior to measurements the sample was completely degassed by a series of freeze-pump-
thaw cycles.

Once degassed the concentration of oxygen in the sample cell was adjusted by back-
filling the cell with a known pressure of air, and according to Henry’s Law, [O,] o€ pai.
Phosphorescence lifetime and intensity measurements (in correspondence of the
emission A,,,,) were performed at six oxygen concentrations within the 0 - 0.27 M range.
Phosphorescence lifetimes were recorded using a time-correlated photon counting
spectrometer. The samples were excited using the output of a pulsed nitrogen laser
(VSL-337i OEM), which provided a 10Hz pulse train of pulse duration < 5 ns at 337 nm,
with a pulse energy of ca. 5 pJ. Emission was collected at 90° to the excitation source
and the emission wavelength was selected using a monochromator (Bentham TM300)
and the selected light detected using a red-sensitive photon counting photomultiplier
module (Hamamatsu H10682-1). The arrival times of multiple photons were recorded
from each laser shot using a multi-channel scaler, and the data from a minimum of
10,000 laser shots was acquired to furnish the emission decay.

Example of calibration: porphyrin 3

M | pa(mmHg) | pO, (mmHg)’ | [01(M)° | lew | 1lew t(s) 1/t

1 1.94 0.41 6.89x10%” | 1.00 | 1.00 | 1.03x10% | 9.71x10"”
2 102.99 21.63 3.66x10% | 0.49 | 2.03 | 6.04x10% | 1.66x10™"
3 283.09 59.45 1.01x10™ | 0.24 | 4.14 | 2.74x10° | 3.65x10"™
4 452.99 95.13 1.61x10* | 0.17 | 5.85 | 2.09x10% | 4.78x10'”
5 588.90 123.67 2.09x10™ | 0.15 | 6.63 | 1.56x10% | 6.41x10™"
6 760.00 159.60 2.70x10* | 0.10 | 9.65 | 1.15x10% | 8.70x10"”

M = measurement point

Pair = air pressure in the sample cell (in mmHg)

pO, = oxygen pressure in sample cell (in mmHg)

[0,] = molar concentration of oxygen in the sample cell

l.m = intensity of phosphorescence measured at the emission A4, (670 nm for 3)
T = triplet lifetime (in seconds)

a

PO, (MmHg)= p,; (mMmHg)x 0.21
b-

pO, mmHg
(760 mmHg atm )x(757 atm M)

[Oz](M)=

0.21: molar fraction of oxygen in air
760 mmHg atm™: conversion factor from Torr to atm
757 atmM™: Henry’s law constant for oxygen in water at 25 °C

The values (1/t) or (1/1) were plotted against the oxygen concentration. The k, values
were obtained from the corresponding linear regression equations (1/t = k4[O,] + 1/7,)

or (1/| = kq[OZ] + 1/'0)

18



1/t vs. [0,] plots
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1/1vs. [0,] plots
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Lifetime and intensity Stern-Volmer plots
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Spectrum of the diode lamp used for the photostability experiments
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