CHAPTER I
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1.1 Background
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necessary template | 6y ltration an igAl, support to guide the

proliferation and differgntiation Huictional tissues or organs
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in the field of tiSue engineering for J" vitro study of cell—scaﬁ'old interactions and

tissue LW ? Aﬁmtﬂm&h regeneration.
Regardless of the application, the scaffold material, as we -dimensional

structure of the scaffold, have a significant effect on cellular activity. They act as a
physical support structure and as an insoluble regulator of biological activity that
affects cell response such as migration, contraction, and division. Collagen is .a
significant constituent of the natural extracellular matrix. Scaffolds made of collagen
have been used in a variety of applications due to a number of useful properties; such

as hemostatic effect, low antigenicity, and appropriate mechanical characteristics for



use in soft tissue engineering applications [2]. In addition, collagen scaffolds have
been observed to promote cell and tissue attachment and growth [2, 3]. Collagen
contains basic residues, such as lysine and arginine, and specific cell adhesion sites
such as arginine-glycine-aspartate (RGD) groups. The RGD group actively induces
cellular adhesion by binding to integrin receptors, and this interaction plays an
important role in cell growth, and in the differentiation and overall regulation of cell

functions [4]. For a biologically acti o promote cell adhesion and growth
it must satisfy a number of ca iocompatible and can be degraded
in human body at a compati cm - : 7_-- . The products of degradation
must also be nontoxic. L& ni or ition must incorporate ligands
appropriate for the bind \ ication. The average pore
diameter must be lar : ugh the pores and small
enough to retain a criti . . ea for appropnate cell binding. To allow cell
transportation and metab specific surface and large
pore volume fraction (gen ell as an interconnected pore
network. Scaffold pore size pore: volume fraction are especially
critical as they define the to and special distribution of ligands
presented to cells [?hs ; T opolymer of collagen and
glycosaminoglycan (GAG) possess a v ities for uses as tissue

s dry heat and chemical
treatments, they have degr'adahon rates that can be ad_]usted within a wide range, and

they can be fa ﬁ]m :ﬂnﬂﬂ Wmﬂﬁmems with a variety

of pore structure
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applications for their excellent biocompatibility and biodegradability. However, its

engineering constructsi |

fast biodegradation restricts further usage of this material [1]. For this reason, the
blending of biodegradable polymers has been employed to produce desirable
collagen-based scaffolds. Chitosan, an amino polysaccharide (poly-1,4-D-
glucosamine) derived from chitin by deacetylation, has been widely applied in
biomedical applications, such as wound dressings and drug delivery systems on

account of its nontoxic and biocompatible nature [6, 7]. Since chitosan composes of



both reactive amino and hydroxyl groups that can be chemically modified and,
physically, is relatively easy to manipulate for different pore structures. It has a high
potential in tissue engineering applications. One of the most interesting effects of
chitosan on wound healing is the formation of granulation tissue with angiogenesis. It
is reported that chitosan induces fibroblasts to release interleukin, which is involved

in migration and proliferation of fibrobl [5]. In experimental animal models,

chitosan was shown to influence d repair. In inﬂamfnatory phase,

chitosan has unique haemostati endent of the normal clotting
cascades [8]. In addition, ¢ sefyed™as"GAG analog in stimulating

9).. Therefore, chitosan, a novel
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property biomaterial, was i ollagen/chitosan scaffolds.
However, these previous stugdics/puoyided at ‘: St in part to the results from using
chitosan in wound healing r about the relationship
ection fibroblast growth and
\ the first report focused on

ffolds fabricated from porcine skin
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1.3 Scope of work

1. Develop collagen/chitosan scaffolds by using type I collagen and chitosan having
different molecular weight.

2. Vary the blending composition ratio of collagen to chitosan: 100/0, 90/10; 70/30;
50/50; 30/70; 10/90; and 0/100.



3. Characterize the chemical and physical properties of collagen/chitosan polymeric
scaffolds including:
3.1 Fourier transform infrared (FT-IR) spectroscopy.
3.2 Differential scanning calorimeter (DSC)
3.3 Compressive modulus.

3.4 Swelling ratios.

3.5 Morphology.
4. Characterize the biological
4.1 Biodegradation.
4.2 Cell adhesion.
4.3 Cell proliferation.

AULINENINYINS
ARIANTAUNNINGIAY



	Chapter I Introduction
	1.1 Background
	1.2 Objectives
	1.3 Scope of Work


