C297-E164

)] sSHIMADZU

Excellence in Science

fNIRS-based brain-function research

Objective Evaluation of Human Body Odor Using fNIRS

Brain Function Measurement in the Cosmetics Industry

Joint Research with Mandom Corporation

I Key Points

(1) The research clearly showed that human body odor can be evaluated objectively using fNIRS in relation to cortical processing based on the olfactory pathway.

(2) Because middle-aged female scalp model odor (MFS model odor) is an unfamiliar stimulus, the semantic interpretation and verbalization process associated
with its perception is mediated by subjective perceptual experience, suggesting that it may activate a different neural network.

(3) Through multifaceted analysis of physiological indices, questionnaires, and brain activity, human body odor can be evaluated objectively, and application to
product development is expected.

I Regions of Measurement ‘ I Task
e Number of subjects: 18 healthy individuals in their 40s (who : ; it
! y Instruction Practice session Odor stm}ulatlon Probe position
passed an olfactory test) session measurement
e Measured region: Prefrontal cortex (43 channels) //_,/_—/"/_ \“‘*—\2_;\
* Oxyhemoglobin (Oxy-Hb) signals used for analysis Pre-fNIRS measurement NIRS Post-fNIRS measurement
* Hemodynamic separation using an LPF (0.1 Hz) saliva sampling o saliva sampling
; ) ! questionnaire responses (EEEIRE questionnaire responses
e The average OxyHb values during odor stimulation were — — —
calculated for four areas of interest based on the functional e 1 Block (x3) e "
pathways of the olfactory system (Fig. 1). Rest Ohn Rest
90 sec 30 sec | 30sec

/"“ A
] 090:9:'9:'09:0:0'0 |

[] 9 10 11 12 13 14 15
@00 00 0000
R EA R ER ER N R R A ERMET

OO JERN R RS R R o )

The tasks involved odor stimulation with isovaleric acid, MFS model odor, and lavender odor.
fNIRS, heart rate, nose-tip skin temperature, and fingertip blood flow were measured simulta-
neously, and saliva sampling and questionnaires were conducted (covering odor intensity,

a pleasantness / unpleasantness, preference, and temporary mood scales).

I Data

e Results from physiological and endocrinological stress markers suggested that there was no Table 1 Relationship between Subjective
significant stress during fNIRS measurement. Odor Intensity of Different Odors
e The subjective evaluation results showed significant differences in odor intensity, pleasantness / Odor Type Mean = SD
unpleasantness, and preference between unpleasant odors (MFS model odor and isovaleric acid)
and pleasant odor (lavender) (Table 1). Isovaleric acid 4.1x0.7 *
e In fNIRS, OxyHb concentration increased significantly more for MFS model odor than for MFS model odor 42+0.6 *
lavender only in the TPC region, which is related to language (Fig. 2).
Lavender 3.3+0.6
e These results mean that subjective evaluation could only distinguish between categories such
as unpleasant and pleasant odors, whereas fNIRS could evaluate odors by type. *p < 0.05 vs Lavender (Bonferroni-corrected)

e Furthermore, a mixed-effects repeated-measures analysis of OxyHb, with subjective evaluation
*p < 0.05 (Bonferroni-corrected).
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Fig. 1 Diagram of Parallel Functional Pathways in the Human Olfactory System
Fig. 2 Relationship between OxyHb Concentration

Changes within TPC-ROI of Different Odors
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The study data was obtained using the following system configuration.
This configuration is recommended for use in a wide range of research applications.

Product Name Appearance

LABNIRS™ main unit, 16 sets
(52 channels, type L optic fibers)

Holder, type A

3D position measurement system
Video system R ¥

Please also consider the following compact, more affordable portable system,
which can perform similar measurements to the full system configuration
(although measurable brain regions are limited).

Product Name Appearance

LIGHTNIRS™ two-unit system
¢ LIGHTNIRS main unit x 2 (52 channels)
e Coupled two-unit kit

Holder, type A
2 m dedicated LIGHTNIRS optic fiber cables
(8 sets) x 2
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