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Abstract: As an emerging intelligent manufacturing technology, 3D printing has demonstrated immense potential in the
field of special medical purpose formula foods. This article systematically elaborates on the principles of food 3D printing
technology and its research progress in special medical foods, with a particular focus on analyzing the application
characteristics of the two major technological approaches: extrusion-based food 3D printing and laser sintering food 3D
printing. Studies have shown that 3D printing technology can not only achieve quantitative nutrition adjustment and food
texture optimization by precisely controlling the proportions, microstructures and functional components of ingredients, but
also help in the precise delivery of drug ingredients, effectively solving problems such as swallowing disorders in the
elderly, anorexia in children and dietary management in patients with metabolic diseases. At the same time, it reveals the
core challenges faced by current technologies in the 3D molding process, such as quality control and safety. To address
these issues, it proposes solutions such as raw material formulation optimization, laser and electrospinning-assisted
molding, multi-laser collaborative control, and automatic cleaning. In the future, by integrating sustainable material
development with intelligent production systems, this technology will serve as a crucial enabler for precise nutrition
delivery and innovation in medical diets.

i HEA: 2025-03-28

EEWB: 1748 AHSRAAFLEEFRFTLKY (LIBKY2025012) ; P EHEEHAFALS 73 4@ LA (2023M730452) .
TEETIT: #5& (1989-) , B, ¥4, 305, BFR 77 w1 K= Fe 4 3D 476p £ 4LHARHF R, E-mail: tonggiang. work@outlook.com.,
*BIEEE: 2RH (1972-) , &, #ld, 348, BT f: AL 4] 5 AL R A #4835 K B2, E-mail: DLGY SAM@outlook.com.,


https://doi.org/10.13386/j.issn1002-0306.2025030360
https://doi.org/10.13386/j.issn1002-0306.2025030360
https://doi.org/10.13386/j.issn1002-0306.2025030360
mailto:tongqiang.work@outlook.com
mailto:DLGYSAM@outlook.com

547 % % 5 B OOR, % 3D FTENIBORTERFEE B H RN TSt - 495 -

Key words: 3D printing; special medical food; nutrition customization; intelligent manufacturing

B A FR N O 2w IR RIS MBI A w2
T, Rk B2 A b T B (R B ) TR 2R R
e S P 5 & Py N TO0S s~ 1| R 721 Y R A TWA 2 9
R, MELLSEELA A SREC L L 3 D M fb AT RE
PERGTREUERRA o 3D FTEREARSEE HE A i i 19
P, AR ZE YRS il Tl fiias iRt
LG R R, S M R S G SRR S B R Y
AR T AT O 58, JUHAE AR Sk
WEE FETe ROy, BB T I N FH AT o

AT, Bt 3D FTEIHEORE WWAYFTEN ) N2
FrHBFTER . mEERSCFTER . My ARBESs BT ER AN LR
LEFTENE M il 3D FTENHARIE S RH5T HIE
B Z AR G TN E, HAEdr B 1 Sl i v

Y se AWt e, A5 il . 245308 ROs i AR

WTHEEZA T . TEARZATEN =, HF B TENRI
PO CREESFTEN R ARSI PESR . T2 fs ks, i
b BRTAFSR 5 R BTz W TEp =, BFrREAT
ENAEAE i shishil S5 R ahta i it, nl el skt
ZH-GFTED, B i i S SRR RO N RS 24,
ALEFRE AL TR R T 5 . IO GERREEHAR
W v AR A e BN ks BE BRI, AN BB AR a5 ]
W SR SR B AR SRSy, VT R FHEAA
THBERCR IO ARG RN A YIS Y, P dh
Pt 5Tae M. AN, EAFE B R aUR S A
3D FTENHAR, ARSIl Ed4 FH i, R vz
PN AR T e S5 VR 2, I REA AR BRI AL
2 ik, 3D FTEPRAR 540 A i Rl G0
Ty eg o B SRS AR | HESH R 5 RO
BB AR EEE L

ASCIR AL 3D FTENHOART AR = 8 A5 1) S50
SRR, AR WFFE IR . B FH A A
PREZPUA T R T sl L g A=, 18
7R 3D FTENTEARSUEE FRALES | BEUEUR] ORI 2k
BRI I AR [RIRT, SR AU EE . 2=
YR S I R e e I N =N o B e [ VI oda n D O D IVA )
I 5, NG SR ANATR PR YR
1 &4 3D FTENHEAR A
1.1 & 3D $TENRRREE

i 3D FTENEEARJE—Fh 3 T8 EHEAR ) i I
HRAARI A& S T =X, HAZ.OHLE 51448 3D T
EARARL, AR X AIAE T R nT i ok A e . 1%
FAMFCECFARE TR, SCEXT AL L L 0 Tk
BE | FTCRBSAR S S BUAS HEETT, B Egiﬁfﬁ
)2 )7 B 2P HERUS A, AT HRIE R e T A
ZER PR, LFTER R A E 1 s Llpton
LU P SATE R IAIFFE 5T Fab@HomeModel 2
B, RARGEST AR A+, SCE T LA 2 AL R 25 B
HRT 2 R GE T T 1) = HEA TR T RS AR R,

FH L BE R AL R FT BN S A = =S (0] NGB 2 DI
Bl SN RIVERE AT B U RIMES S 8 . ANZE SN
JERPRHR HR AR VERE 26 57, il S0 S e e B
S EER R . IS AYISIE 1B 3D TEI
BRI FEA SR, ISR T APEHEC T | 2 )2 HE
S = AR AR PR T A S5 2 S B E ARG
I P EVE R, S ARAC B i gl B REfE
Fnl s A R T TR S5

B, 10 we B o
\/@'uu/ /]\iﬁ N;S ﬁi e
Q&ﬂ/ =) ; B

A
{)ILWK‘?%‘E

&@
ﬁi/\ﬁ‘un L' E/‘]E’i*;{’
HXII i E

&l 1 ﬁnn 3D FTENAR E
Fig.1 Food 3D printing flow chart
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