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Abstract: Food analysis and testing are essential components in ensuring food safety, and technological innovation is cru-
cial for improving testing efficiency and accuracy. Nano-inkjet printing technology, with its advantages of nanoscale preci-
sion and material customizability, demonstrates significant potential in the realm of food safety detection. This study
presents a concise overview of the working principles and features of nano-inkjet printing technology, which atomizes
nano-ink into micron-sized droplets layer by layer under computer instructions to form functional structures, featuring pre-
cise control, material compatibility, and functional integration. The study focuses on the categories of printing materials and
their corresponding detection mechanisms. By precisely manipulating nanomaterials (metal nanoparticles, semiconductor
nanoparticles, and carbon-based nanomaterials), high-sensitivity devices based on colorimetric methods, fluorescence
methods, Raman spectroscopy, and electrical signal detection have been developed. The study summarizes application
examples of nanoscale inkjet printing technology in areas such as food composition analysis, microbial detection, and
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harmful substance detection. It reviews the research progress in food analysis and detection using this technology and offers

a summary and outlook on current challenges and future research trends, aiming to provide valuable insights for food safety

detection.
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Fig.1 Working principle of nano inkjet printing technology
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Table 1  Application of nano inkjet printing technology in food analysis and testing
i B EIPS P I A A KRR Wik s o P Sk
PORm  BHEL-MIRSAOREE Atk 6.1 umol/L MK RTINS RAERAA TN [48]
HEIRNS  BNEREEECRE o, ’ . SO, 2H A RAR 2 AR S
B WAL RN (RS 0.04 pmol/L Wi 2 FL I A4 B S AR 4k o [70]
ik AuNPs AL AL RS 10 umol/L Lt A, JOmEE RS L3 PR M [59]
. e R (RZE, FoR) T
A" FIL-F o As™":0.05 pmol/L, BRI SO PR, e e 5 A T
A AMTPPAGNPs  ACERIBH | 006 ol g6 Folmasy A% 0 ML oy
- . AR, FIVESEH, AIHT A 945 SRR AL 3R
2k AgNPs IRILALIRET 10 nmol/L il SR [56]
I . WBKAEFL2RARGE, A0 R = RERE R
RENE AgNPs SERSKES] 0.27 mg'L T Jei SR [54]
ST GREAPENL PBSZEMIR6x10° CFU/mML; RIS | K tlog, 15 Can A48 vh R AT
AuNPs W& W Sx10°CFUML  HOMIERA Ukl orstHriosmtsie (62
e . P one  FB:823pg/mL, AFB,: ] [RGB Fh a2 HAGH 49 -FFB, FMAFB, [R]A B
FB FAFB, fSIRABERARE YR SR pg/mL ! B Sl [71]
M STAS: ZENG ng/mL,
Y AR I L Z RERK Joy. OTA15 ng/mL; T BYZIR R ZENFIOTARY
ZENHIOTA gk agager  CIEFIRE npom) ZEN1angmL, o0 RHORA SRR [e6]
OTA45 ng/mL
T B AL B BRI, "
EREAY AgNPs SERS[4) - " dﬁ;ﬂ A e EaR LAY [67]
4 S =/
Hg® AgNPs ,&g’;gﬁ 10 gl TX,JME ﬁ?%/m%aﬁ KEETHE MRS [72]
o . PR : , ot s
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Fig.4 Schematic diagram of the detection of bacteria by inkjet

printed enzyme test strips'®
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