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Recombinant collagen has emerged as a core material for medical device innovation due to its

programmable molecular structure, excellent biocompatibility, and scalable production capabilities. This

article reviews the application value of recombinant collagen in medical device applications, tissue

engineering, drug delivery, and wound repair. By combining molecular design strategies with innovative

preparation processes, the intrinsic relationship between material properties and clinical efficacy is

elucidated. The review explores bottlenecks in clinical translation and highlights emerging trends, such as

Al-driven design for predicting material performance via machine learning and 3D bioprinting technology

for promoting the regeneration of complex organs. These advancements demonstrate the multi-

dimensional potential of recombinant collagen, driving its efficient translation from laboratory research to

clinical applications.

recombinant collagen, medical devices, Al-driven design, 3D bioprinting

collagen, RC) JFI A R PFEEH AN B f A eIt
A Al e B B T B SR R Rs BRIk RN

JR IR 1 NP T AR N R sy, 2905
RNEE R AR AN25%~35%, BLAARERI “ =18
Jig” Sy, BERZEMEAGEDREER, hEEE
B AR, EHRIRE A (recombinant

WS H 31
e siH

2025-03-09
HiEA P b EERE AA 4 TR (2023QHSKX
RCTI49) ; HiHCIF-FE&EBIELTW “HilEHEIT &
MR RS H S XEE PR B A =" (FR B (2024)
1032)

o fitk, E-mail:

&, E-mail:

SRS
LA

ik, FARRALEEARY, EARKEEAL
DhRE LSRRI R AL, fEfAEEY, HAT
PRtk A &Iz Y R A
G, BT HEH R R K BRI R 1 730%0%
ik B 5 TR B g JR 0T, (o K B 1 1T 5 SR A 305
93%, TiF B & B 0 R o 2 59 G TR AT AT 4
21T RR4T,  fh 2 BMP-2 = i % 41 I SR K B ik
S RON N Wl 0 A B KA LS R N e S
P A B FE R TH60%, 3 A 38 FE R K AR


https://doi.org/10.12455/j.issn.1671-7104.250152
https://doi.org/10.12455/j.issn.1671-7104.250152
https://doi.org/10.12455/j.issn.1671-7104.250152
mailto:1003526262@qq.com
mailto:244045926@qq.com

Chinese Journal of Medical Instrumentation

Xxxx £ Exxd ExHp

R é

R, 2tk i, AR AR B AL
OB R HROIGRERBTERL, @z s H B
JRE AR LR, A5 0 0 @A By BeAE IC B
TR BL g ek, B, RIEEAES
AR SRS R, T AEw, it
F20274F, [ 5 R H BT S R R F 1738
e, BB AR S e, AL
R EARRE AN TR IES6l& T 24
B, BRI EAREE A EDETT & WO
B, AR, AR TR, Gl mtmesE
SR an bk U S e B L 4 B Y A T I
. PORHERE. 3% RS RIS IR L
M, AR Refb & i, 454 Al (Artificial
Intelligence) X #hi% it . 3D ( Three-Dimensional)
HETEN SR H AR, BRI EAERERTS
PR R 24, T —ReEtkRe
T e MR KR B i 5 kb ik, Rk,
A A SRR TRR AR FE P[RR 3h e 5256
SERFFE G PR FH B bk e

1 T&RiSH&EER

R S F DD REIL Be TR BT 20 - S5 R
FaAEATE Sedcilsa L2, kit Eim, g
THRRE, £ DhRERm & RO R L, "
FRTIME D MR SAEDIE M. AT
T, Ak PR R e R A 5 R RO A S I
AL PSS BE
1.1 SFIRITERR
LLT R i (4

L593 i 20 1 i 12 11 2 2 T 2 e Dt 2R Y
iR, RIS =8 sEmSS, HS
rtaEtETICoe, BTG IR E A A0 RE Y 1 .
FHasE, AR R RRGRIER KNBAT I, Pro/Hyplb
5112:8 mMIRF,  F2A K 2R A R L R K 40%~50%
(FERARAKE), FaE e SRR T, 7L
K MEE 1,186 g/L' . FRALME MY I AR IR 2R 1
R PR A, AR A e . TR
R%, FHFEFET, PUhRiE MR,

1.1.2 ZEIReRl&

LN aBESUNCE 21 & WK S UL Ol k4N
JRER, @A R2pIREEIERES, LER
AHMOEERH . R LR ILRE D" T Scl2 2 ik
JE B T R O K BE R, il A VA

B E SR B 1 Bl B B ML, 45 A At
KL TIUE. Praft AR, nd4 =
BEIRFE A, o R SR D — B e A
FIGYY 77|98 5 B 2H 3 B EF 4 2%, e iz
T B LA O K BN, B 3 DR B AT 4 2 3
HETB,
113 Eefr e ettt

HHR N E QS REILR YA PR IRR
BHE TR YR, TR 2 LA Ls , Lh{5[17:83
(DR - B HR) B, B e 52 4 (R B o B Wi &4 7
A THRALEE", THPCAS Ik H 4 i JF k E fie
Y, UARRARHR SR B 32 e, e B LA 5%
BES WS, AN A T R %
B, B ki, PSR R, EDC/
NHS7%Z I 2H 7 Jie Ji K B e (Geel-1) s 44 % B>
1.5 MPa, f&if HBMSCssyiib b i 58 b FF L R4k
SHEERE, SJENEE T B E R EE
12 HIgIZeE

15 i & % (precision fermentation, PF) FI|
SR TREEESR IR A 7 2] e /PR e, LBk Zh
JRfEHL RS, HHARMES R, 7 iER
g2 Y, BegR RS A MPRIK R fi b 4
MR (RCI) ik, $ETH1E EDUAILRE LA
PR i, RCIIIZE ff R AR R &5 R LR
BEIM . PRTR R D RIGHE, A S B AR i A
N TEEEN RGN, S EHREERL. 2%
=, [Rl ORI = A 5 Dhee i A= k.

2 BT ABRSUSR LA

BT EAREE QA SR AT
P, fEBIT ST P R TR 1R T A
HUAVIRZER, s Rhf RS AR TR, 41
BIRAIEEE, ArERESIR, BHREES
W, KEERSFE R B, RAEDIE. PRt
AR M A A 2 IhRE, WEARTE TS H AR
R, EHERIRTUZ . PSRN R SR b R
BEA I RN (B . (EALEN ARG, i DR SR
ECMASE ., TRTEANIRAT A R 4 & DhRERrtE, b
B Bl MRS AR hRE R AR T
R Z, (EZ5Widik T, TR E A FEM T
B, B 3k 35 FApH B S R, ARG BRI T
Wk, EEImMEE i, EHREEQ L
A TSR TAOK L IIRE, K3 T s &



Chinese Journal of Medical Instrumentation

Xxxx £ Exxd ExHp

oA

=7 8 | =]

Z R LB IRERIETT R,
21 BEEZFTE

ZHANGH" ey i T 20 XVITRY Jie J (et £ 28 -
DNAZR KL, @At i, 8 7R E.
CpGHo e ifih B b S AR TN RE . /NGt H AR
T, Gt I EE R R X B A, R A
FROUR S TERIRE A, SEE g il S22 AR
F HAbr. ZHANGE:" i g 5 41 I A9 i Ji /300 2 1L
HAZRBEIRE, il P it 55 e i 8 A e PR e %
JiE . KRR A B R kR A A, LIATGFB1A
PR R sh &Pl (VB Le ittt ), Tilsr
A ACHER I [a] Rt BB I 25 P2k . TR
2 TR iR Dt e P T S T B (9543)
TR L T PR T 461 e 2 R 2 AR LA AR
A, FREpH, WfF (FLERFF B+ +rdibh) Refi
FEARBOIGI T3 B (P<0.05), SEiEHZE+;PAE
PRSI Ra S S RN DR B PR 1R . RENZED SR
SERgGZEA, BEAXANKEEA (RHC)

H5®RANES (PCL) fH&4A, & M RHC/PCLE &
YPRLFAERS, RHCHIMASEFRERL R | Bkt
e iEYE (hWPDLSCSEGM, M3 501k), #%
20 4y A7 48 77 H o ot 55 i PISK-AKGHE J& 112 3k o J& FE
Az, KANGZ" "% 1+ Col/HA-E/AlgHE Ak ke, &4
AEHNARJEEH (rhCol3MA) WIEE Thik.
HA-EfJ$T R A M Fr i & AlgDA-MA I8 5 58
Ty, A HINF-«BE B £ B A0 iR M2AR 1t
AT M A R & (CIOM) 119 RAETHIR 5 ifl
B, LT & thCollll/R i dms 751, 2
YR BB R KRR AEmaeR (F
5K ik88.5%) , al ik b R . AR A B K P AE B
BRI fE S Bl e b R A o o A e AR 1 o
BE. OKEECSERMA, AP, PrAR AR ImE A
BRINRE, ARG T A AL A, AE D s
. BHERR NS %05 B Ot S I Rk
He. Hop R FHZ B

k1 FUHRRFE O A BB M

Tab.1 Applications of recombifant collagen in regenerative medicine
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Tab.2 Applications of recombinant collagen in tissue engineering

3 Wi KB fig A/ 2
Whomiay  PPREO BH BORCR
26 B EA T BRI heprkReRs  KRERE S
plePLLAJE o, BRI $uk32.57%,
(PLLA-thCol)  A=p% PRIRE D
2744  HA-MA/thCollll Jfi¢faEm (R atgnie Tz,
IREEIR %, MtRE ME S50t
il ok O DA
2814 EAANFME RIAVEGFE I N B 4HIE
KREA ik, VA B TR
JEHA k=oAL
20 flE BmANREEE HAKECM B8 RIEM: M
TeAnREtE A4y e, At
(2
304N FBN2E 4 & 3% M1 COLLYS Wk EERGHLTE
WA BEMRNTEST MAGP-23%i5  SHILRIEEE ),
W ThRER S
3HtHE  EMEEE AR KB E SMRSABUEE
MR Bk 4 B<Tnm, £ PEEZE (MIC=

B =02 )iEZk# 19.2 mg/L)

2.3 bk

GUOS " &t T — M R H 4 AR & A
(rhCol), il it & BLNE (TG) sWIF ik
Bt AT AR AL K (BFGF), il % plrhCol/
bFGF Kt iz, rhColyk it i H A7 & fLES A RLAFHY
HUBRIERE , REMS Al ¥ b P JF BEOFGF, 215 T
bFGFFI =, (i EA# Y5 S, Munyemana
U R AR R AR AT LB, AT
A7) 2 ALRKIRF IR ER . 8 B 2 LI 2H I 2R
I -RR IR 5 % A 2P oK BROut 4 7 265 4 5k fL W AL A (8
SR MBERCER, HAMNBRRREREY, Rt
LK ERA T 0 1A 5 R A A AR 2 Mk p H) o7 1 2
Yotk . FRACKOWIAKSBEIE T EAL R K 4
Zhok ok B /i (100-200 nm) | iy 2 T AR
FOPH & - HUGT & B, mT 35 25 9 A 15 08 PR AL 1)

P, @ ThUE A FIbUE R #%, CHENSE
KGR A& AP R-ERKBEAFARIER) St
I E, A RO R B EOR g
AR, AR B S AURBER . HORERERA
RESKEL AR, pHIRBLE5 25, JF 3458 25458
PEFREEI 1, Hp i AR s AN S B ARG
IR TR B TR 2. BB ZEGII
3 EURIRE AL i R AR A R
Tab.3 Applications of recombinant collagen in drug delivery
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Tab.4 Applications of recombinant collagen in wound repair
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