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Abstract

BACKGROUND: The number of patients with low back pain due to intervertebral disc degeneration is increasing year by year. However, both surgical and
conservative treatments have their limitations. In recent years, new regenerative therapy using hydrogel as carrier has brought new ideas for the treatment of
intervertebral disc degeneration.
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OBJECTIVE: To summarize the repair effects of various growth factors and drugs loaded on different types of hydrogels on the early degeneration of
intervertebral discs.

METHODS: The articles about intervertebral disc degeneration and regeneration therapy and molecular biology published on PubMed, CNKI, and Wanfang
databases were searched by computer. The period was set from January 1999 to May 2021. The search terms were “intervertebral disc, intervertebral disc
degeneration, hydrogels, growth factors, chemokines, drugs, regeneration, repair” in Chinese and English. Summary was further conducted after screening out
87 articles.

RESULTS AND CONCLUSION: (1) Natural hydrogel can be gradually degraded in the intervertebral disc tissue to become the matrix of the intervertebral disc
tissue or be directly absorbed, which reflects its superior biocompatibility, but it also needs to restore the height of the intervertebral disc in the early stage of
the treatment of intervertebral disc degeneration to play a supporting role, thereby restoring the biomechanics of the spine. (2) Currently, there are still many
problems that need to be solved urgently in the research of active molecules such as growth factors and drugs using hydrogels as carriers to treat intervertebral
disc degeneration, including most of the current research results from animal experiments, how to safely and effectively deliver hydrogel composites into the
intervertebral disc, and whether the problem of low back pain in patients can be solved immediately in the early stage of treatment. (3) Composite hydrogels
have become an important direction for the future development of the treatment of intervertebral disc degeneration due to their superior biomechanical
properties and good biocompatibility. Platelet-rich plasma is also a hotspot for the future treatment of intervertebral disc degeneration due to its rich content
of various growth factors. (4) Due to the diversity of its materials and polymerization methods, hydrogels can provide a broader application prospect for tissue
engineering and medicine, and various growth factors and drugs carried in different types of hydrogels can provide a new idea of great significance in the repair

and regeneration treatment of intervertebral disc degeneration.
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FX (B ). AR AR F 5 RE P
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X F R AL RIS 7 & CAAER A — 2 6906 RJ7 2L, f2d T
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B BIR, AT A PR R R SLR AL B VT Ak, shoh, Xk
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St R T Ak ) AL Y, R T B RRT S
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HBTHFIAT TR, AMEMRLRTOHEL F 54
R T2, KB CRBAR” , ERKEITRE QM ER?
EFER, —AFHFL AR RBLAES, AR LS T
FiktE e mitst ik, AR EAARE T T E MY, At
FR T A MBIRR AT TR, RA T IR &AL
A TAT RS, Are TR AR TARART #7698 5%.

KB T HE S0 R A MR S A0 IR X, 1%
ERABEFEE . ARG EAA, FRA A B
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P, A RBIARRIE A H TR, AW RERBKE
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1 ERFN53E Data and methods
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114 #kiE PXAREE: M, MR AR T, KB,
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“Intervertebral disc, intervertebral disc degeneration, hydrogels,

growth factors, chemokines, drugs, regeneration, repair” .
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#1 Intervertebral disc [Title/Abstract] #1 HE[A] 25
#2 intervertebral disc degeneration [Title/Abstract] #2 MR #5587
#3 hydrogels [Title/Abstract] #3 KR
#4 growth factors [Title/Abstract] #4 KA1
#5 chemokines(Title/Abstract] #5 L1
#6 drugs[Title/Abstract] #6 254
#7 regeneration(Title/Abstract] #7 F4
#8 repair[Title/Abstract] #3155
#9 #1 OR #2 #9 #1 OR #2
#10 #4 OR #5 OR #6 #10 #4 OR #5 OR #6
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#12 #9 AND #10 #12 #9 AND #10
#13 #9 AND #11 #13 #9 AND #11
#14 #9 AND #3 #14 #9 AND #3
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2 258 Results
2.1 HEBEEIE

o B A IRLEH o B & MEMME o HRRESMEE RANEREE
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M) FE AL IR, B G BoME N8 i & 5 R A ] S K
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A RE G BAEQ MRS I, ARIFHEN LKA FE THEAS
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4], B L =B BILBR AT LR BR S, A AR I o i I R B -
ROUZBRBIR. AHFOTRIREIREFN ST ZF 0.5,
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A 2F L T AT 64 E s Ao o R A AR s brodn R R
) R BT B 04 3% AR g s e 2 o R E BT T BE KRR Ak
HUG W BEAGR, B RARE f ) A T AR & A e
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KB IAIR, FEBA T & AP KB AR 4w oA Bt 1R AT AN AR 9]
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A NARAT A A KB T BB X554 18] 2 40 6% 3 78 A AR a9 4E A R
7%, PAGLIA 5 B3R T 24540 09 5 8 it BR KSR IR P o SR AT
44 KA BB AR AR EaGRAMER, KINERT o BT
A 4 KA F BB #9545 69 15 U R BR KB B & 4m AR 20,
HE. 405 4 B AE 1) % 2m i 6 B T Ao 1A AR AR 690 AR, FHAEGR 3
R, ARG T AMER Sy A A ) A,

£RKDUET: A RSULE T 5 BEE T 3847 401069
FriE AR BE AT B 49 VE A B, HENRY 2 7 4T —Ab i 2 4452
Ik R Fr A A 2 7 B T AL AT 4 £ KB IR (silanized hydroxypropyl
methylcellulose, Si-HPMC) Fx 4~ % s, 9 (PMBs/Si-HPMC) X A48 =T
EAHRE, B TRERBHBMAEKRET BLALEK,MLE T 5, £
ZAR M B P R AR, RS R A BARSE, A
Ko BEF 6 RFHELATORNZ—, TEARATHEL
A& 13, EOFAMHN LN GRTAROT R T LETEY
REER, LRERBGA TFHERLY—FAKRE T, 4
BRTAKRSCEF 5 fodb kA KEF B, AKSWILEF 63FF
4 A0 A AE 1A fm A 69 A A B An 2 % . HODGKINSON 4 B )
& T —#F PLGA 5 % T — B2 3£ %49 /K #% I (PLGA-PEG-PLGA), 4%
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) EACBE T AGHE A, X SR, AR AR R itk
KB F 18 7T f) 44k B 20 0 69 & s Ae Rt A2, T AR st 4k g
Ko BRTHAEA ST AT RHAES K hh2— ", HTH
TR Y tm ik K B F 18 2 AR AR A 1] £ 6906 7 2R, HACKEL
S C M T 4 K G iE 9 St B 7K Bk X (fibrin-hyaluronic acid
hydrogel, FBG-HA), % #|3ftb T FBG-HA A= 458 T AR 4 4 4
fod KB F 18 89 FBG-HA 5 A fe ey ata mpo L3z g 45 £,
R LI FBG-HA TR HE #iAZ 0 iR 04 38 74 55 A %,, {2 tF 4t
Jok KB F 18 st £ A LA BAE K . sk AR iR TR FS ST 4
FE, TR minAE K E T HR AN,

EFRAMITERT 1: A RPT R4 e) BT, EF
P LR A, Pk e mie. EAzmie. AR mILink f
T m o AR sk e R AR A, AR e AT A B T 1 ALARGE R T WA
FBEAN ZE T i ), PEREIRA 4 9 &3t 7 —Fb 34 7T 14 15 9
JRBR - & (N- F 7 2L R M B )(thermoreversible hyaluronan-poly
N-isopropylacrylamide, HAP) 7K #tfk, JH¥ LM miestA£ B F 1
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