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Summary of He has been focusing on the research -and development of paper and
research: thread as substrates for low-cost microfluidics& sensors combined with the

functional nanocomposites-based methodologies for environmental monitoring,
food monitoring, diagnosis, and the context of analytical chemistry education. He

has authored more than 70 peer-reviewed journal papers and patents.

He is recognized in Anatytical Green Chemistry for his reseatch achievements which revolve

around developing paper and thread as substrates for low-cost microfluidics& sensors combined with




the functional nanocomposites-based methodologies for environmental & food monitoring 1345601112
diagnosis 2%1%% a5 well as the context of analytical chemistry education 7812,

For instance, In environmental monitoring, these novels sensitive, selective, and low-cost devices
provide easy solutions to field-based monitoring o;‘ metal ions in real water samples. They could
promptly inform nonprofessional users of the water quality In the environment. His proposed devices
can also be demonstrated as paper/thread-ba.séd experimental devices, which are low-cost, easy to
| fabricate, mass production, less time-consuming in a laboratory experiment with minimized
consumption of reagents & waste production, and suitable for various educatiohal purposes. These
could also be implemented to be experimental in introductory chemistry laboratory courses,
especially in developing countries. Benefits are 'new,’ 'green,’ and 'low-cost' technologies of detection,
built upon a solid systematic understanding of detection scieﬁce which is a fundamental need. It is
also expected that an expansion of his proposed research works beyond this application can be
possible in the future, ﬁot only for detecting other metal fons but also for a wide range of
chemical/biochemical sensing in various applications, e.g., environmental &food monitoring and

diagnosis.

Biographical sketch: ..

® Purim Jarujamrus obtained Ph.D. in Analytical Chemistry from Mahidol University (MU),
Thailand, in 2012 under the Royal Golden Jubilee (RGJ) Scholarship from the Thaitand
Research Fund under Professor Juwadee Shiowatana. During his Ph.D. pursuit, he also has
been a visiting scientist to work with Professor. Dr. Wel Shen at Department of Chemical
.Engineering, Faculty of Engineering, Monash University, Melbourne, Australia. He is currently
an Associate Professor at the Department of Chemistry, Faculty of Science, UBU, and He has

just been submitted as a Full professor to the system for evaluation since February 2023

® He has been acting as a reviewer to the high of impact scientific journals. He has been invited
to lecture as a Keynote speaker and Invited speaker in various Universities and research
institutes in his home country and outside countries. In addition, he was the chairman of the
academic laboratory competition of the Natlonal Chemistry Olymplad in 2018. And the head
of the organizing committee of “the Materials Research Soclety of Thailand International
Conference (MRS-Thailand 2023).”

® He is currently a guest special issue editor of “Advances in Analytical Methods and Their
Sensing Application for Food Contaminants" of “Foods,” an open-access Q1 journal by MOPI
(impact factor 5.561) from Jan-Sep 2023. He has also been granted many scholarships and
awards since 2012. (e.g., Young researchér award at Faculty of Science, UBU 2015; NorthEastern

Science Park Innovation award 2018; The patented award, Faculty of Science, UBU 2019; An




excellently recognizable staff of Science and Technotogy, UBU inthe year 2021; An excellently
recognizable researcher, UBU in the year 2021; An excellently recognizable researcher who

highest publishing in Science and technology, Ubon Ratchathani University, 2022)

Total publications in peer-reviewed Journals: 75; Patent: 1: h-Index: 20, cltation 1204
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Purim Jaryjamrus*, Rattapol Meelapsom, Puttharaksa Naksen, Nadh Ditcharoen,
Wipark Anutarasakda, Atitaya Siripinyanond, Maliwan 'Amatatongchai and Saksti
Supasorn, Screen-printed microfluidic paper-based analytical device (UPAD) as a
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kit. JChem.Educ,, (2022). 99(4), 1660-1671. DOl 10,1021/ acs.jchemed.1c01120.
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13785-13794. DOL 10.1021/acs.analchem.2c02280, (Q1 (Tierl In Analytical
Chemistry, IF 8.008)

Nutthaporn Malahom, Purim Jarujamrus*, Wipark Anutrasakda, Runglawan
Chawengkirttikul, Atitaya Siripinyanond, Rattapol Meelapsom, Maliwan
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**# Eront cover

Our work has been selected as the “Outside front cover” for “Analytical Methods”

Vgiume 13
Number 32
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Pages 3545-3634
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. ﬂﬁtnﬂﬂ'lﬁﬁ'ﬂ Selective Fluorescence Sensing of D-Proline and D-Alanine in Saliva via
Molecularly Imprinted Polymer Coupted with Graphene Quantum Dots (MIP-GQDs) for Gastric
Cancer Detection
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&. mruhfguasfhmesiiymiivintside (Problem statement and significance of research)
Stomach cancer (gastric cancer) is the leading cause of cancer-related fatalities worldwide,
caused by a fast pace of life and poor eating habits [1-5]. Therefore, early detection and prompt
treatment are crudialt [6-8]. However, many of those diagnosed with early stomach cancer lack
any particular symptoms, making it challenging to make a timely diagnosls and administer
appropriate care [3]). The blood test, biopsies, and endoscopies are traditional diagnostic
methods for gastric cancer [91. Usually, these methods are based on the enzyme-linked
immunosorbent assay (ELISA) principle that specific antibodies bind the target antigen and
detect the presence and quantity of antigens binding. However, these methods are
complicated, time-consuming, depend on rigorous laboratory facilities, may adversely affect
human tissues, and use biomolecules [3, 8]. As a result, there is an urgent need for practical
and rapid technigues for early gastric cancer dlagnosis, especially the analysis of simple and
noninvasive clinical samples. The D-amino acid level in sallvary has been reported as a related
early gastric cancer, In addition, early gastric cancer patients had significantly higher tevels of
D-protine (D-Pro) and D-alanine (D-Ala) in their saliva than healthy individuals (7.3-18.3 yM and
5.4-7.8 UM, respectively) [3, 10, 11]. Recently, chromatography [12], electrochemiluminescence
[13], and electrochemical biosensors [14]. Thelr detection methods had expensive instruments
and highly complex preparation. Many researchers are interested in the colorimetric method
based on peroxidase reaction [3, 15, 16] for D-Ala and D-Pro sensors. The colorimetric assays
are easy and affordable. However, the main disadvantage is that the colorimetric methods are
high backeground interference, high interference, and low sensitivity. Therefore, low-cost, high
sensitivity and high selectivity are needed. ‘

. The fluorescence technique can improve gastric cancer detection by providing a simple
and sensitive when using fluorescent probes. Graphene guantum dots (GQDs) as fluorescence
sensors have attracted much attention for their uniquely small Stokes shifts, narrow absorption
bands, sharp emissions, high fluorescence quantum yields, and excellent chemical and
photostability [15, 16], due to many advantages that are suitable as a sensitive fluorescence
probe. In addition, selectivity needs to be improved. Thus, we will develop a molecularly

imprinted polymer (MIP) used as a D-Pro and D-Ala imprinted polymer to enhance selectivity.



Novel MIP coUpied with GQDs {MIP-GQDs) as a novel blosensor for selective and sensitive
D-pro and D-ala based on the fluorescence strategy will be proposed for the first time, The
experiment will utilize a minfaturized microcentrifuge tube with various advantages, e, it
facilitates reagent reduction to just 500 pL/tube, resulting in a cost-effective detection with
waste reduction (as shown in the schematic diagram), Moreover, a portable fluorescence
device will also be designed to measure the fluorescence intensity from those above,

Our developed sensor will be a novel practical, selective, low-cost, and noninvasive sensor
for early gastric cancer screening (the schematical diagram). This concept is expected to apply

to other target analytes for cancer disease diagnostic applications.
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Schematic diagram: Selective fluorescence sensing of D-Proline and D-Alanine in saliva via
molecularly imprinted polymer coupled with graphene guantum dots (MIP-GQDs) for gastric

cancer detection




©. naui/auyfisuvedasintg (Hypothesis)
6.1 Stomach cancer {gastric cancer)

. Stornach cancer, also known as gastric cancer, is a kind of calncer that begins in the
stomach. The stomach is in the upper center of the abdornen, right below the ribs, The
stomach aids in the breakdown and digestion of meals. Gastric cancer is a global disease that
Is the fifth most common cancer and the third leading cause of death [18]. Usually, gastric
cancer can be determined via carcinoembryonic antigen (CEA) in hurman serum, classified as
an invasive sample [9]. Recently, a noninvasive sampling has been Interested in which uses D-
amino acid in human salivary. The D-amino acid level In salivary has been reported as a related
early gastric cancer. In addition, early gastric cancer patlents had significantly higher levels of
D-protine (D-Pro) and D-alanine (D-Ala) in their sallva than healthy individuals (7.3-18.3 uM and
5.4-7.8 UM, respectively) [3, 10, 111,

6.2 Graphene quantum dots {(GQDs)
GQDs are zero-dimensional (0D) with a size of less than 10 nm. Regarding GQDs,
HRTEM Images demonstrate that these materials are highly aystalline, with interplanar
distances around 0.21 nm related to the graphene lattice's {L00) spacing and a spacing of
approximately 0.34 nm between graphene layers owing to its {002) lattice. Dependent on the
carbon precursor, synthesis method, and heteroatom dopant, CDs' graphene layer spacing
(d002) [15. 16, 171. GQDs offer broad absorption and emission In the deep ultraviolet, visible,
and near-infrared ranges, as well as effective multiphoton up-conversion emission that can be
regulated by surface functional species, size, shape, and heteroatom doping; they are good
candidates for blosensing. GQDs also have unique optoelecironic, chemical, and magnetic
characteristics; therefore, they have a wide variety of applications in blomedicine, electronics,
biosensors, and renewable energy.
6.3 Molecularly Imprinted Polyrmer (MIP) ,
~ Molecularly imprinted polymers are artificial receptors for a specific substance. As
such, they are natural antibody-antigen systeéms mimics. They have many advantages due to
their high specificity, selectivity, and stability under critical conditions [19-21].



o, Tngussedunalniints (Objectives)

To develop a selective fluorescence sensing of D-Proline and D-Alanine in saliva via

molecularly imprinted polymer coupled with graphene quantum dots (MIP-GQDs) for gastric
cancer detection.

T e | . .
& MINUNNRTTNSTYNaNUATEMAYtes (Literature Reviews)

Probe Method Real sample LInearity range (LOD) Reference
CDs@NC Colorimetric method saliva D-pro 20 to 300 uM 22
nanozymes | based on peroxidase (7.7 uM}

reaction D-ala 20 to 400 pM
‘(18,6 pM)
N/S- The luminot~H;0, | Carcinoembry LOD of D-pro 0.14 pM 23
CDs@NC electrochemiluminesce | onic antigen LOD of D-ala 0.35 um
nce (ECL) system and | (CEA) in LOD of CEA 0.26 pg mL-!
Colorimetric based on | serum and D-
peroxidase reaction | Pro and D-Ala
in saliva
MIP-GQDs On-off fluorescence saliva LOD should be less than Proposed
utilizing a miniaturized 126.3 UM D-proline (D-Pro) method
microcentrifuge tube and 46.1 pM D-alanine (D-Ala),
coupled with a respectively)
portable fluorormeter

<. 1u1Ueui8isy (Methodology)

9.1 Synthesls and Characterization of GQDs, MIP-GQDs, and NIP-GQDs

9.2 The optimization conditions of D-pro and D-ala determination by using MIP-GQDs as a

fluorescence probe by using the fluorescence spectrometer.

- concentration of MIP-GQDs, Reaction time, pH study, working range, and linearity range

9.3 The optimization condition of D-pro and D-ala determination using MIP-GQUs as a

fluorescence probe in a portable tube using the portable fluorometer.




9.3.1 concentration of MIP-GQDs
9.3.2 Reaction time, pH study
9.4 Analytical performance study of the proposed device

9.4.1Working/Unearity range '

9.4.2 Selectivity and stability-study

9.4.3 Inter-Intra batch precision study
9.5 Real samples application and recovery study (accuracy test reported In % recovery}

9.6 Method validation
@0. TBUUNIEANTIVE (Scope of the study)

The development of selective fluorescence sensing for gastric cancer detection: _
guantifying D-Proline and D-Alanine in Saliva using molecularly imprinted polymer linked with
graphene quantum dots (MIP-GQDs). This work allows two primary steps: initially, synthesizing
and characterizing MIP-GQDs as a fluorescent probe for quantifying D-protine and D-alanine;
subsequently, optimizing and downsizing the detection system through integration with the
newly designed fluorometer and its application to real saliva samples for screening a gastric
cancer.

. HaKAN (Output) Hadwe (Outcome) Las HansENU (mpact Amwindlivnmaide

Qutput: To obtain a D-proline and D-alanine sensor in saliva using a developed MiP-
GQDs probe for screening a gastric cancer

Outcome: The research results generated through this research proposal will be
communicated using publications In world-standard journals.

Impact: The sensor we have developed has the potential o serve as an alternative

detection platform for various other intriguing target anatytes.
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