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I N T R O D U C T I O N

R ecent advances in the field o f  biom aterials and their m edical applications 

have been substantially  interested. C ellulose has been used as b iom aterial for m any 

m edical app lications (H oenich, 2006). B asically , cellu lose is the m ost w idely 

distributed skeletal polysaccharide and represen ts about 50%  o f  cell w all m aterial o f  

plants (Pretre e t a l ,  1999). H ow ever, plant cellulose is unpurified associated with 

o ther kinds o f  natural fiber like lignin and hem icellu loses. M oreover, the  production 

o f  plant cellu lose products is facing som e environm ental prob lem s (Saied e t al., 

2004). T herefore, the  production o f  cellulose products by using a  new  process that 

m in im ize environm ental im pacts by using A cetobacter xylinum  has been developed 

(Jonas and Farah, 1998; Saied e t al, 2004). In general, BC  w as extracellu larly  

synthesized into nano-sized fibrils by the bacteria  A cetobacter xylinum , w ith  coconut 

w ater being used as liquid m edium . P lant-derived cellulose and  BC have the sam e 

chem ical structure, how ever, BC displays advantages superior to  the  counterpart from  

plants w ith  its physical and chem ical properties. It has the un ique properties such as 

high m echanical strength, high crystallin ity , high hydrophilicity  and ultra-fine 

netw ork structure.

T here have been several applications o f  BC  in m edical fie lds such as artificial 

skin for hum ans w ith  extensive bum s (Fontana e t a l ,  1990), artific ia l b lood vessels 

for m icrosurgery  (K lem m  e t a l ,  2001), scaffold for tissue eng ineering  o f  cartilage 

(Svensson et a l ,  2005) and w ound-dressing (C zaja e t a l ,  2006). E specially  in 

the w ound dressing application, BC  is eligible because o f  its ou tstanding  properties.
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The excellent dressing should be m aintained the w ound in a w et condition, 

inexpensive, lightw eight, and flexible. In addition, it is necessary to  prevent infection, 

dehydration and protein  loss w ith good perm eability and non-toxicity . On the other 

hand, it should accelerate w ound healing, decrease scars and so on (Czaja e t a l ,  2006; 

D eng e t a l ,  2007). BC show s high w ater content, good sorption o f  liquids, 

non-allergenic and  can be safely sterilized w ithout m uch change o f  its characteristics. 

Sanchavanakit e t al. (2006) reported that at 48h, the relative living cell num ber o f  

hum an norm al skin fibrob last on BC film  (-1 8 0 % ) w as less than that on 

the polystyrene cu ltu re p late  (-2 2 0 % ). H ow ever, Lee et al. (2003) found that at 48h, 

the relative living fibrob last cell num ber o f  100%  พ /พ  gelatin  sponge w as com parab le 

to  that on the po lystyrene culture plate (-283% ).

G elatin, natural polym er, is ob tained by a contro lled  hydrolysis o f  the fibrous 

insoluble collagen, w hich is a protein w idely found in nature. C ollagen is the m ajo r 

constituent o f  skin, bones and connective tissue and constitu tes the m ajo r part o f  

extracellu lar m atrix  in anim als. Collagen has antigenicity  due to  its anim al origin, 

in contrast, gelatin  has relatively low  antigenicity  com pared to  its precursor, yet it still 

retains som e o f  the  in form ation signals w hich m ay prom ote cell adhesion, 

differentiation and proliferation . R atanavarapom  e t al. (2006) prepared th e  gelatin 

scaffolds for fib rob last cell culture com pared to  the collagen scaffolds. They found 

that, the num ber fibrob last cell attached and proliferated  on type A  and type B gelatin 

scaffolds com paring to  the collagen scaffolds w ere no t significan tly  different. 

In addition, gelatin  is less expensive than collagen. R ecently , gelatin  based 

biom aterials have been  applied  to  artificial skin, w ound dressing, bone grafts, 

p lasm a expander, scaffo lds for tissue engineering, adhesive and absorbent pad
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because o f  its excellen t biodegradability and biocom patibility  (N eum ann et al., 1981; 

T abata and Ikada, 1998; D ong e t al., 2006; Lien e t al., 2009).

B ased on the  advantageous properties o f  BC and gelatin , th is study aim s to  

prepare B C -gela tin  film  from  m icrobial synthesis under static conditions by 

A cetobacter xylinum  in coconut-w ater, w hich w as a w aste from  coconut m ilk 

production  plants. M icrostructure and m echanical properties o f  the B C -gelatin film s 

are then  characterized . Furtherm ore, the grow th o f  V ero cell on the m odified BC film s 

is exam ined. T he p resen t study w ill provide indications for gelatin supplem ent 

in culture m edium  during B C -gelatin  biosynthesis and BC hydrogel im pregnated 

in gelatin  solution fo r the uses as biocom patible film s in therapy o f  skin w ounds.

O b jec tiv es

1. To develop B C -gelatin  com posite film  by using tw o different m ethods,

(I) Supplem entation  o f  gelatin  into the cultu re m edium  during 

b iosynthesis (B iosyn)

(II) Im pregnation  o f  BC gels w ith  gelatin  solution then cross-link  w ith 

tann ic  acid (Im preg).

2. T o  investigate the  effects o f  difference gelatin  con ten t on B C -gelatin  film

characteristics.
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R e se a rc h  S copes

1. P repare BC film  from  biosynthesis under static conditions by A cetobacter  

xylinum.

2. E xam ine effects o f  gelatin  concentrations in the culture m edium  and 

the im pregnated solution on the film  developm ent. G elatin  (type A ) w as used 

for the  experim ental study.

3. C haracterizing the developed B C -gelatin  film  by

a. Scanning electron m icrographs (SEM ) for p relim inarily  investigating 

m orphology.

b. Fourier transform  infrared (FT-IR) spectrom eter for identifying 

the  chem ical structure.

c. Instron testing  m achine for determ ining tensile  strength and elongation 

a t break.

d. X -ray  diffraction  (X R D ) for finding crystallin ity  index.

e. O xygen perm eation  tester for m easuring oxygen transm ission rate 

(O TR )

f. W ater vapor perm eation  tester for m easuring w ater vapor transm ission 

rate (W V TR )

g. W ater absorption capacity  (W AC)

h. A n tibacterial ability

i. A ntifungal ability

4. In vitro  รณdy o f  V ero cells (M onkey kidney cells) on the developed film  in

24-w ell cultu re plates.
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