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SUPPLEMENTARY TABLES AND FIGURES

1) Time-resolved transmittance and reflectance: theoretical
description

Light propagation in turbid media is usually described
using diffusion equation:
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where ¢(r, t) is the photon flux, D is the diffusion
coefficient and S(r, t) is the source term (usually assumed to be
a d-function). The most used analytical expressions for time-
resolved transmittance (T,) and reflectance (R,) through a slab
of thickness d are the following [S1]:
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where D=1/[3(p,+ u,)], z=1/p’, for p’>> p, p is the
distance of the source-detector distance in reflectance
measurements, p>>z’, and c is the speed of the light.

In order to obtain the values of optical coefficients p, and
1, a fitting procedure between the theoretical curve obtained
by using Eq. 2 (or Eq.3 if reflectance measurements are
performed) and the experimental data is performed. In Fig.
(S1) a typical example of the results of this numerical analysis
is shown in terms of experimental data and obtained fitted
curve.

As far as concerns experimental set-up for time-resolved
transmittance and reflectance measurements, they are mainly
composed by an ultrafast laser source able to deliver
picoseconds or hundreds of femtosecond pulses and a detector
(streak camera or a photon counting system) enabling to follow
the temporal behavior of pulses after their interaction with
turbid media. In Fig. (S2), a typical experimental time-resolved
transmittance set-up is reported. An argon laser (Coherent,
Model SABRE 40) is used for pumping a mode-locked Ti:Sa
laser (Coherent, Model MIRA 900DUAL) with pulse duration
of 130 fs, repetition rate of 76MHz and average power of 1.5
W. The detector is a streak camera (Hamamatsu Photonics,
Model C5680, S1-IR extended photocathode). A small part of
the laser pulse is sent to a photodiode (Hamamatsu, Model
C1808) to obtain the trigger signal for the streak camera. After
this, the laser light is coupled to two different optical fibers,
one for the reference beam and the other for the main beam.
Neutral density filters are used to reduce the pulse energy both
for triggering, reference and main beams. The light transmitted
through the sample is collected with a fiber bundle whose size
is properly designed to match the entrance slit of the streak
camera. Curves representing light intensity as a function of
time are obtained from a two-dimensional CCD. The full
temporal window recorded by the streak camera was about 3
ns. For further details see Ref. [S2].

DOI: 10.2174/187407070190130163, 2019, 13, 1-3


https://openbiotechnologyjournal.com
http://crossmark.crossref.org/dialog/?doi=10.2174/187407070190130163&domain=pdf
mailto:delfino@unitus.it
mailto:reprints@benthamscience.net
http://dx.doi.org/10.2174/187407070190130163

2 The Open Biotechnology Journal, 2019, Volume 13 Lepore and Delfino

:

:

:

Transmittance (arb. units)
8 g

L=

0 500 1000 1500 2000 2500
time (ps)

Fig. (S1). Time-resolved transmittance data (full circles) of the homogeneous phantom for a source—detector coaxial configuration. The fitting curve
of the data (solid curve) is obtained by using the homogeneous solution of the diffusion equation; the calculated optical properties of the Intralipid
solution are (p’, = 0.520+0.001 mm ' and p, = (4.72+0.01)x10”° mm ). Reprinted with permission from Esposito e al [S2]. Copyright 2004, Institute
of Physics Publishing.
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Fig. (S2). Typical experimental set-up for time-resolved transmittance measurements (M1, M2: mirrors, PD: photodiode, L1: lens, NF: neutral filters,
BS1, BS2: beam splitters). Reprinted with permission from Esposito et al [S2]. Copyright 2004, Institute of Physics Publishing.



The Development of New Optical Diagnostic Techniques

Absorbing Agents

When Intralipid is used for preparing phantoms that mimic
the optical properties of human tissues different kinds of inks
have to be used for adjusting the absorption coefficient. The
most used ones are reported in Table S1. They are usually
assumed purely absorbing even though some researchers noted
that they also modify scattering properties of the prepared
phantoms.

Table S1. List of the most largely used inks for preparation
of phantoms and related references.

Commercial name Refs.

India ink [30], [31], [53], [57],
[62], [S2], [S3],

Evans Blue [46], [S4]

Cresyl blue [62]

Greenish brown ink; Chugai Kasei Co., [S5]

Musashino, Japan;

Methylene Blue (M9140, Sigma- Aldrich, [40], [41]

Missouri, USA)

Hardener Substances

For preparing solid phantoms with Intralipid, hardener
substances are required. These substances are expected do not
alter the selected optical properties in a significant way, even
though some authors noticed that some attention has to be paid
to this aspect [53]. A list of the most used hardener substances
is reported in Table S2. The various hardener substances that
are used in Intralipid-based phantoms are selected depending
on the specific application.

Table S2. List of the most largely used hardener for
preparation of phantoms and related references.

Commercial name Ref

Agar [53], [S1], [S6]
Gelatin [S7]-[S11]
Acrylamide [58]
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