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Application of Growth Factors in Tendon Tissue Regeneration

DING Nanhao, FAN Chunmei, CHEN Xiao*
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of the Second Affiliated Hospital, Key Laboratory of Tissue Engineering and Regenerative Medicine of Zhejiang Province,
Zhejiang University School of Medicine, Hangzhou 310058, China)

Abstract Tendon injury is a common global health problem. The properties of tendons make their natural
healing difficult and scar tissues often replace the natural tissues in the injured site after healing, which results in
biomechanical damage of tendon. In recent years, many evidences suggest that growth factors play an important
role in the regeneration and healing of tendons, which develops a new direction for the treatment of tendon injury.
In this review, the major growth factors have been applied to treat tendon injuries so far are summarized with their
effects and delivery strategies. It is indicated that the combination of growth factors, stem cells and biological scaf-

folds may be used in tendon tissue engineering to achieve the elimination of tendon scar and the individualized re-
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generation of tendons as well.
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Table 1 Major growth factors used in tendon repairs

KT IR M UL LES EE BTN
Growth factors Delivery strategies Tendons Effects References
TGF-p1 Recombinant adenovirus vec-  Rat Achilles tendon Decreased the deposition of type III collagen [78]
tor transduction and promote type I collagen fiber bundles;
Accelerate the restoration of mechanical
strength
CDMP-2 Local injection Rabbit patellar tendon  Improve biomechanical properties of the heal- [67]
ing tendon
VEGF Recombinant adenovirus vec-  Chicken flexor tendon  Increased tendon healing strength in the early [82]
tor transduction stage of healing
Gene-loaded nanoparticle- [80]
coated sutures
BMP-7 Gelatin hydrogel sheet Rat rotator cuff Improve the orientation of rotator cuff collagen [83]
fiber
Improve biomechanical properties of the heal-
ing tendon
FGF-2 FGF-2-soaked gelatin hydro-  Rat rotator cuff Facilitate the formation of tendon-like tissue [84]
gel
PDGF-BB Heparinized collagen sutures  Chicken flexor tendon  Improve biomechanical properties and the [85]

vascularity of the healing tendo
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Table 2 Major scaffold materials used in tendon repairs

SRR SCHRMRL JULE s 225 R
Scaffold types Scaffold materials Tendons Advantages References
Biologic scaf- Silk fibroin (SF) Rabbit medial collateral Outstanding bioactivity, [86-87]
folds ligament biocompatibility, biodegradability
Gelatin Rabbit Achilles tendon and biodegradability [88]
Hyaluronic acid Equine flexor tendon [89-90]
Synthetic scaf- Polydioxanone (PDO) Human rotator cuff High availability, reproducibility ~ [91]
folds and mechanical properties
Composite scaf- ~ PLGA nanofiber mats and HBDS Dog flexor tendon Depend on the properties of the [92]
folds Polycaprolactone (PLC) chitosan (CS) and ~ Rabbit anterior cruciate used biologic and synthetic mate- 93]
hyaluronic acid (HA) ligament rials

Polycaprolactone/chitosan (HAp-PCL/CS) —

[94]
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