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Research Progress on Nano-composite Food Contact Materials
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ABSTRACT: The work aims to conduct a more in-depth exploration on the current research of nano-composite food
contact materials (NFCM), in order to promote the integrated development of food packaging in functional, intelligent and
green ecological terms. The diversified development of NFCM was firstly summarized and the impact of nanotechnology
on the mechanical strength, gas barrier, antibacterial preservation, intelligent activity monitoring and biodegradation
properties of NFCM was outlined. Then, the migration behavior of nanomaterials from NFCM under actual working con-
ditions (ambient temperature, contact time and food pH) was analyzed deeply. Finally, the potential toxicity of nanomate-
rials on human cells and tissue organs was explored, which was the key factor in the safety assessment of NFCM. Modern
nanotechnology improves the performance of flexible polymer and realizes the multifunction of NFCM. This has broad
application prospects in food packaging for meat, bread, fruits and vegetables, and also provides reference value for the
development of food packaging industry.

KEY WORDS: nano-composite food contact materials; active antibacterial; intelligent monitoring; biodegradation prop-
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Fig.1 Common types of inorganic and
organic nanomaterials
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Fig.2 Types of nano-composite food contact materials

[57, 64]
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Fig.3 Migration of nanomaterials from LDPE/Ag NPs to different types of food simulants

ER M (IR . LI ) TR K . Tt
T SR HNER SR R 2R AR A B AL 2R 4 K ) I 1 A
JKF- . Deng e AR T WS Ag NPs N E & i
LDPE/Ag NPs [n] £ st AU i A% 100 - i PP
TR T, TRk 8351 (18 4 ). Lajarrige 257"
TEA )8R ( PBSA/PHBV ) Hiin A HLECIE A 52
+FA C-30B (JERESEH 5% ), #il& TR A
#} PBSA/PHBV/C-30B, iHid4e/hek . 01 A i 45

e
n

[69]

FAEXT AR AT IR 24, RPE (EU) 2020/1245 #
TR, AT e TS & Al A SE M. 4525
R, I RAEPRFNAUKRFE - IR T 90K E &
B S MR 2 A R o AR PR 5 A 2 HEUR 0
THSREL, A T AR AR R, FRAR T ST
B R TR s AL, AR BE 38 nl DL & 4% 57 s
ER . 2 PR AR EAE T, 3800 T 40 K 4 o X 4 2 b
B ERE, BEIERE K.

—=-25°C
—*=40°C
4L ——70°C

—=—25°C
——40°C
—+=70°C

M/z—*

,_.
N
T

,_.
9
T
o
S

Migration concentration/(ug-mL™)
o ®© o
T T T
Migration concentration/(ug-mL™)
o =}
o Y
T

.°
-

E-N

—
o]

—+-25°C
| —~-40°C
—-70°C

—_
(=)}

—
N
T

—
[ 8]
T

—
(=]
T

oo

o
()
A

0 2 4 6 8 10 12
Migration time/h

a GURARTEZRIBK P INER

Migration time/h
b HIRBIELEE (50% ) FHIEHE

Migration concentration/(ug-mL™")

6 8 10 12 0 2 4 6 8 10 12
Migration time/h

¢ PARPTECTR (3%) FHEH

Kl 4 SRR LDPE/Ag NPs T8 KAy 5T 7E AN 7)1 B2 1) £ it 40400 v £ T2 A% 7K L)
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