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Growth factors (GFs) are soluble-secreted signaling proteins capable of instructing specific cellular responses including
cellular growth, proliferation, migration and differentiation. GFs are expected to be effective in tissue regeneration.
However, due to the short biological half-life, lack of long-term stability and possible toxicity, GFs show the limitation
on practical application. Currently, sophisticated biomaterials systems that control the biological release of growth fac-
tors represent a new strategy for tissue regeneration. Here, we introduce the functions of GFs and the combinational
applications of GFs and biomaterials.
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24X QJACH). ESH BMP-2 (Infuge BMP2, Medtronic®t BMP-  Table 1. & QIXto| &7 X JI5

7 (Osteogenic protein-1, OP-1, Stryker Biotech)2 FDA & 4% QIxt 7Is
olg woirt BMP 4 Mol = ;
. ; i i Mz2l S4 H ==t
FCF= Lot ZlstpA| S0 EXsiH, 4R]0F MEE &S (Bone Morphogenetic protein) e Meol A%
cietet HEOM WHEIK. FGRE BT 20 3%+ el e we yzsal 43,
EIoT, FGFR1,2,3,49F ZB5i04 ofgf 7158 BP0, 1 5 (Fibroblast growth facton gl Mz, 4 ME)
OllM, basic FGF (bFGF FGF-27t # HASE, 22 4 VEGF o MEY =A QU S5
,:| 1 _ Lo { o ST;-I - o (Vascular endothelial growth factor) Jul ME2 54 W 2at
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ol L11-14) AMA MEzO A 4l 2ot
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VEGF-B, C, D, E, placental growth factor (PIGF-1, 27} ! (Insulin-like growth factor-1) 2 MzES9 4 =
CH>19 VEGFe| 82 7522 ¥t Al (angiogenesis) F% IGF-II EHO} %7| HEHO ME ZAl
5t, ERO| EIE (permeability)= S7HAZICH VEGF= 19| (Insulin-like growth factor-I) =X
_ - TGF-a -
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WAHE QUK B APAST RPN S 2400 O = XS LeiHom, ol2ist 4ol w2t 1 0|50 HYHY
STAE0| A= FYSHoIot watM, mzlieg™, 228", Ch TCRps 2 Iy, ME 25t Y B4, 0|8, ¥Z, Al
CHRDEY S MZAA T A=0M B8 oxjT oA Ee| J|mo| MM, pIof A S5 FEsls N 2Rl 9
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&40 3= guppt 2 HeE BaEIck?. O QofE, It EBH CRFSE pathway EO0IA MAP kinase pathway
EGF= 1F2 ME MMAEN Qihza] oAx| sute JCPY. 5 0|88t 4F QIXtel &8 J|1MS Figure 101 LIELAICY.
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Growth factor

O N

MLK3 MEKK1.4
MEKK LU TAK,DLK MKL3,ASK1
MKK MKK1/2 MKKS3/5 MKK4 MKK7

| 7N/

MTK---

Fuanction Proliferation, differentiation, inflammation, apoptosis, etc

Figure 1. Representative MAP kinase pathway. Growth factor ligand binds to the receptor and activates tyrosine kinases. Through the MAP kinase
pathway, growth factor plays a role in cellular response including proliferation, differentiation, and so on.
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[0}

bl

(@]
S QXel oy HESE Qlal, MEMEMN A Mz
(biomaterials)2| O|E0| 3t A7FOIC}. 0|5 HA MH2E X
EAHEMN 785K Ol8cke W2 IA o=l M ZKKIZ Lt
= T UCHFigure 2).
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® Growth factor

Figure 2. Growth factor delivery system by biomaterials. (a) Incor-
porated growth factor delivery. (b) Immobilized growth factor delivery.
(c) Microspheres delivery.
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Figure 3. Effect of bFGF (5 ng) on the mineralization of MSCs cul-
tured within the collagen hydrogels during 28 days was determined
using von Kossa stain. (a) Representative images clearly show calcium
deposits stained by dark gray spots. Calcium deposits were observed
more frequently in the presence of bFGFE Images were counter
stained with hematoxylin to reveal cell nuclei. (b) Calcified deposits
were quantified by densitometric analyses (mean gray values per
area), with significant mineral deposits being detected in bFGF-con-
taining group (**p < 0.01, by ANOVA, n = 3)".
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mPLA

mPLA-VEGF

Figure 4. Representative histological images of the scaffolds implanted subcutaneously in rats and the surrounding tissues after 4 weeks; PLA,
mPLA, and mPLA-VEGEF, either stained with HE or MT. All the three groups show the similar patterns of mild inflammatory response around scaf-
folds. The observation between three groups was nearly the same with similar fibrous encapsulation and inflammation; however, the VEGF
loaded mPLA group shows higher blood vessel formation within newly formed tissues than other two groups. The biological host response against
three groups was minimal (original magnification _100). ML: muscle, FT: fibrous tissue, AT: adipose tissue, and FB: fibroblasts".
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RCH?Y. 0|2t ZO|, FGF-2= CIYSH 7|58 LIERHEZ, X2
Ml AN S5 2EE7L =5 A= 7|ti=lCh

VECF= F2 g2 44 70] O|Z=|11 UCt. Figure 401
LIEHH 233, VEGFE 2R PLAO| S MHS
AoZ LIEHGTPY. ol2{sh &t M4 k= CIFs A
BE 0|88 HFOME 2REJCHY. O o= VECFS
2Fet chitosan ZEO| # FHo| =FS FCt= A7 21
E|9\i|:|'39)-
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