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INTRODUCTION





Quantifying chromophores is a challenge in photoacoustic tomography (PAT)
Knowledge of material properties of biological chromophores aids in quantitative interpretation of photoacoustic (PA) images
The Grüneisen parameter  indicates the efficiency of a material to convert absorbed optical energy to acoustic energy
In this research, a method for determining the  of an absorber in a tube inside an integrating sphere is explored

METHOD
 Absorber is injected into a nylon tube
(0.75mm) inside an integrating
sphere (50.8mm)
 Homogeneous illumination of
absorber is achieved
 Photodetector measures optical
output signal collected by a fiber optic
 Transducer measures acoustic signal
generated due to photoacoustic effect
 Using energy conservation:
𝑉𝑝𝑝 𝑐 + 𝑉𝑎,𝑠𝑎𝑚𝑝𝑙𝑒
=
𝑘𝐸𝑖𝑛 𝑎,𝑠𝑎𝑚𝑝𝑙𝑒
 𝑉𝑝𝑝 = peak-to-peak amplitude of the
detected PA signal
 𝑎,𝑠𝑎𝑚𝑝𝑙𝑒 = absorption coefficient of
the sample
 V = volume of the sample
 𝐸𝑖𝑛 = energy of incident light pulse

Schematic diagram of the experimental setup.

 k and c are experimental constants which must be determined from a calibration procedure using an absorbing sample of
known  and a.
 𝑎,𝑠𝑎𝑚𝑝𝑙𝑒 can also be measured after proper calibration with detected optical signals

INITIAL RESULTS
PA Signal Amplitudes vs a
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OUTLOOK
 Validation of the method using other media with known 
 Calibration of the optical output signal of the system
 The calibrated setup will be used to measure the  of various
fluids relevant to photoacoustic imaging

 Initial calibration of the setup
using various aqueous dilutions of
black ecoline ink (0.2 to 10vol%)
 a is measured using a
spectrophotometer
 PA signal detected by 1MHz
transducer is amplified by +30dB
 with  = 0.11, Ein = 1.25mJ and
V= 22mm3, the fitting function (in
red plot) gives
k = 1.16×10-5±5.07×10-7 (V/Pa)
c = 3.05×10-5±1.80×10-6 (m2).
  = 0.150±0.002 is measured
for human blood sample
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