SRBEXRE MIRERE
KMU Office of Research and Development 113 FER SR B R ZEN

ngj}:ﬁ%/‘l J}"’J}i,{h‘g )38

B LR 4RI A AbK
&ﬁﬁ; WA B & A A RS i
oA RS & AT IR R
EREREE S SRS FE
ST ILE T ER FEY TN LI

é*‘!

RGNS ERE M R THZRFT TR LM AT L
SR 5~ %A*‘rmﬂ%l““ o B 2p R AT BERFS o TR
FTEA AR Y BRDEAFELEI A
B i KRR & e AT k£ DR Lk e
ééi%fr% AfR i IR KR T RIS pE/R S T %R
g SRty f%m’fﬁ/?mrﬁﬁ%w'ﬁ‘“mg\'%‘”@%%
PHEE LW LT RFAS DL EE

Battery-operable miniaturized semi-online 3D printed metal preconcentrator

Sample
injection

S g oo —%
'
—

.--

[CP-MS analysis




SRBEXRE MIRERE
KMU Office of Research and Development 113 FERN ZER N RZEM

AP e EAT /RS T RE AT 2 5 B G i 4 e [T K & B vk iR A
RATHITRH W2y 507 5o TR LFHREAT? 2 FORBlE ST

[7= % ®ir]

B = B : Emmanuvel Arputharaj -~ Shivangi Singh, Mudigonda Sunaina, Kainat
Ishaq ~ & =4I

% % Enail : yelihu@kmu. edu. tw

To address the increasing demand for sensitive and selective sample
preparation methods for metal analysis; preconcentration of intended analyte
from complex sample matrices before analysis is required to improve the
performance of analysis instruments. In our research, we have engineered a
sustainable and portable syringe-based hand-operable three-dimensionally (3D)
printed sample pretreatment apparatus equipped with a replaceable bio-based
thin- film metal sorbent. In addition, we have fabricated a replaceable 3D-
printed PLA metal extractant (FNC@3D PLA) by functionalizing the 3D-printed
PLA surface with active functional group - rich nanocomposite material (MPTMS-
Thiol-gCN NSs) and integrated it into a lab-developed miniaturized 3D-printed
metal separation column setup. The study significantly contributes to the
advancement of analytical methodologies by providing a reliable and efficient
platform for metal extraction and preconcentration in practical metal
analysis applications. Developed FNC@3D PLA system demonstrates its potential
to address the challenges associated with SPE in metal analysis, especially
in complex sample matrices. We believe implications of this research can be
extended to various fields, from environmental monitoring to clinical
diagnostics, where accurate and reliable metal analysis 1s paramount.
Furthermore, a paradigm shift in sample pretreatment methodologies for
antibiotics analysis and envisions CS/Fe@PDA beads as a valuable tool was
developed for further advancements in separation science. The proposed bio-
sorbent introduced a promising avenue for optimizing antibiotics analysis,
contributing to broader goals of food safety and pharmaceutical quality

assurarnce.
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[Research Team]

Team Members: Emmanuvel Arputharaj ~ Shivangi Singh, Mudigonda Sunaina, Kainat

Ishaq, Yeou-Lih Huang
Research Team Introduction:

Current research in our laboratory focuses on the development of novel

microanalytical systems for trace element speciation, miniaturized sample

pretreatment systems, mass spectrometric techniques, and the relationships

between trace elements, biomarkers and diseases.

Research Contacts Email: velihu@kmu. edu. tw
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