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A P P E N D I C E S

A p p e n d ix  A  p re p a ra tio n  o f pu re  b a c te r ia l ce llu lose

T a b le  A1 The Production of Pure Bacterial Cellulose 1-9 Days in Wet State

Days
w e ig h t (g ra m )

A verage
(g ra m )

SD
1 2 3

2 0.2593 0.4614 0.1382 0.2863 0.1632
3 0.7029 0.5975 0.9347 0.7450 0.1725
4 1.1457 0.9433 1.1486 1.0792 0.1177
5 1.5851 1.6679 1.4245 1.5591 0.1237
6 2.6757 2.2851 2.3465 2.4357 0.2100
7 2.3988 2.7894 2.3832 2.5238 0.2301
8 3.1675 2.304 2.9042 2.7913 0.4418
9 3.21 3.0313 3.0054 3.082V 0.1114



T a b le  A2 The Production o f Pure Bacterial Cellulose 1-9 Days in Dry State

Days
weight (gram) Average SD

1 2 3
(gram)

2 0.0057 0.0058 0.0059 0.0058 0.0001
3 0.0113 0.0117 0.0118 0.0116 0.0002
4 0.0134 0.0134 0.0151 0.0139 0.0009
5 0.0172 0.0158 0.0183 0.0171 0.0012
6 0.0174 0.0178 0.0168 0.0173 0.0055
7 0.0206 0.0223 0.022 0.0216 0.0009
8 0.02 0.0249 0.0216 0.0221 0.0024
9 0.0257 0.0236 0.0245 0.0246 0.0010



A p p e n d ix  B  P r e p a r a t io n  o f  B C /C o t t o n  C o m p o s it e

T a b le  B1 The Production of BC/Cotton 2 Days in Wet State

S am ple  No.

F a b ric  c o n ta in in g  

h igh  d e n s ity  o f  

co tto n  f ib e r

F a b r ic  

c o n ta in in g  

m e d iu m  d e n s ity  

o f  c o tto n  f ib e r

F a b ric

c o n ta in in g  lo w  

density' o f  

co tton  f ib e r

1 0.6433 0.4785 0.226
2 0.4702 0.5162 0.202
3 0.4814 0.4343 0.1942
4 0.6991 0.4844 0.2391
5 0.5544 0.4285 0.2409

A ve ra g e  (g ra m ) 0.5696 0.4683 0.2204
ร อ 0.1001 0.0367 0.0213



1 1 2

T a b le  B2 The Production of BC/Cotton 2 Days in Dry State

S am p le  No.

F a b r ic  c o n ta in in g  

h ig h  d e n s ity  o f 

c o tto n  f ib e r

F a b ric  

c o n ta in in g  

m e d iu m  density  

o f  c o tto n  f ib e r

F a b r ic

c o n ta in in g  low  

d e n s ity  o f  

c o tto n  f ib e r

1 0.0103 0.0076 0.0051
2 0.0086 0.0072 0.0053
3 0.0082 0.0079 0.0061
4 0.0096 0.0069 0.0058
5 0.01 0.0075 0.0055

A ve ra g e  (g ra m ) 0.0093 0.0074 0.0055
SD 0.009 0.0003 0.0003



1 1 3

T a b le  B3 The Thickness of BC/Cotton 2 Days in Wet State

S am ple  No.

F a b ric  c o n ta in in g  

h ig h  d e n s ity  o f 

c o tto n  f ib e r

F a b ric  

c o n ta in in g  

m e d iu m  density  

o f  c o tto n  f ib e r

F a b r ic

c o n ta in in g  low  

d e n s ity  o f  

c o tto n  f ib e r

1 1.31 1.25 1.05
2 1.26 1.19 0.97
3 1.23 1.2 0.94
4 1.31 1.15 0.96
5 1.27 1.17 0.97

A ve ra g e  (g ra m ) 1.276 1.192 0.0978
SD 0.0343 0.0376 0.0420
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T a b le  B 4 The Thickness of BC/Cotton 2 Days in Dry State

S a m p le  N o.

F ab ric  c o n ta in in g  
high  d en s ity  o f  

co tto n  f ib e r

F a b ric  
c o n ta in in g  

m ed iu m  d en sity  
o f  co tto n  fib er

F a b r ic
c o n ta in in g  low  

d e n s ity  o f  
co tto n  f ib e r

1 1.27 1.09 0.85
2 1.21 1.13 0.96
3 1.26 1.1 0.98
4 1.36 1.05 0.95
5 1.26 1.15 0.99

A v e r a g e  (gram ) 1.272 1.104 0.0946
SD 0.0544 0.0384 0.0559
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A p p e n d ix  c  p rep a ra tio n  o f  B C /C o tto n  C o m p o site  T reated  S u r fa c e  b y  D B D  
P lasm a N o n -Im m o b iliz a tio n

T a b le  C l  The Production of BC/Cotton 2 Days Treated Surface by DBD Plasma in 
Wet State

T rea tm en t
tim es

(seco n d s) 1 2 3
A v era g e
(gram ) SD

0 0.4702 0.4814 0.5544 0.502 0.0457
10 0.5139 0.5207 0.5281 0.5209 0.0071
20 0.6167 0.4628 0.5511 0.5435 0.0772
30 0.5012 0.5475 0.7219 0.5902 0.1163
60 0.5304 0.5695 0.5991 0.5663 0.0344
120 0.6614 0.6607 0.6542 0.6587 0.0039
180 0.7675 0.7404 0.7206 0.74283 0.02354
240 0.7509 0.7816 0.7957 0.77606 0.02290
300 0.6985 0.7123 0.6994 0*7034 0.0077

๐



T a b le  C 2  The Production o f BC/Cotton 2 days Treated Surface by DBD Plasma
Dry State

T rea tm en t
tim es

(seco n d s)

\
1 2 3

A v era g e
(gram ) SD

0 0.0066 0.0062 0.0056 0.0061 0.0005
10 0.0078 0.0075 0.0073 0.0075 0.0002
20 0.0071 0.0071 0.007 0.0070 0.00005
30 0.0088 0.0085 0.008 0.0084 0.0004
60 0.0087 0.0088 0.008 0.0085 0.0004

120 0.009 0.0089 0.0085 0.0088 0.0002
180 0.0089 0.0096 0.009 0.0091 0.0003
240 0.0089 0.0087 0.0079 0.0085 0.0005
300 0.0082 0.0079 0.0081 0.0080 0.0001
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A p p en d ix  D P r e p a r a tio n  o f  B C /C o tto n  C o m p o site  by Im m o b iliz a tio n  
T e c h n iq u e

T a b le  D1 The Production of BC/Cotton 2 Days Treated Surface by DBD Plasma in 
varies Different of Cotton Fabric Wet State

F a b r ic F abric F a b ric
c o n ta in in g  h ig h co n ta in in g c o n ta in in g

density' o f m ed iu m  d en sity low  density' o f
S am p le  N o. co tto n  f ib e r o f  cotton  fib er co tto n  f ib e r

1 0.6741 0.7058 0.7675
2 0.6607 0.6989 0.7404
3 0.6583 0.7156 0.7406

A verage  (g ra m ) 0.6643 0.7067 0.7495
SD 0.0085 0.0083 0.0155

■ tx .
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Table D2 The Production of BC/Cotton 2 Days Treated Surface by Acetic Acid, 
varies Different Concentration of Acetic Acid in Wet State

Concentration 0%
v/v

1%
v/v

2%
v/v

3%
v/v

4%
v/v

5%
v/v

1 0.5576 0.6489 0.708 0.6067 0.6537 0.6572
2 0.5666 0.6929 0.6644 0.623 0.6767 0.6671
3 0.5758 0.6155 0.6318 0.6905 0.7667 0.5751

Average (gram) 0.5666 0.6524 0.6680 0.6400 0.6990 0.6331
SD 0.0091 0.0388 0.0382 0.0440 0.0597 0.0505
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Table D3 The Production of BC/Cotton 2 Days Treated Surface by Acetic Acid, 
varies Different Concentration of Acetic Acid in Dry State

Concentration 0%
v/v

1%
v/v

2%
v/v

3%
v/v

4%
v/v

5%
v/v

1 0.0065 0.0076 0.0089 0.0089 0.0099 0.0075
2 0.0066 0.0079 0.0079 0.0079 0.0087 0.0074
3 - 0.0064 0.0078 0.0086 0.0086 0.0088 0.0076

Average (gram) 0.0065 0.0077 0.0084 0.0084 0.0091 0.0075
SD IE-04 0.0001 0.0005 0.0005 0.0006 IE-04



1 2 0

Table D4 The Production o f BC/Cotton 2 Days Treated Surface by Citric acid,
varies Different Concentration o f Citric Acid in Wet State

Concentration 0%
v/v

1%
v/v

2%
v/v

3%
v/v

4%
v/v

5%
v/v

1 0.0072 0.0089 0.009 0.0086 0.0091 0.0107
2 0.007 0.0083 0.0085 0.0085 0.0091 0.011
3 0.0076 0.0081 0.009 0.0086 0.0096 0.0096

Average (gram) 0.0072 0.0084 0.0088 0.0085 0.0092 0.0104
SD 0.0003 0.0004 0.0002 0.0005 0.0002 0.0007

๐
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Table D5 The Production o f BC/Cotton 2 Days Treated Surface by Citric Acid,
varies Different Concentration o f Citric Acid in Dry State

Concentration 0%
v/v

1%
v/v

2%
v/v

3%
v/v

4%
v/v

5%
v/v

1 0.5976 0.6489 0.6908 0.6867 0.7027 0.7587
2 0.5666 0.6529 0.6644 0.693 0.7154 0.7428
3 0.5758 0.6255 0.6718 0.6605 0.7287 0.7773

Average (gram) 0.58 0.6424 0.6756 0.6800 0.7156 0.7596
SD 0.0159 0.0148 0.013618 0.0172 0.0130 0.0172

o
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Table D6 The Production o f BC/Cotton 2 Days by Using Absorption and Crosslink
Immobilization Technique in Wet State, treated by DBD Plasma

Sample No.
Non­

immobilization
Absorption

immobilization

Absorption 
immobilization 

and crosslink by 
glutaraldehyde 

vapor

Absorption 
immobilization 
and crosslink by 
glutaraldehyde 

solution
1 0.6975 0.6931 0.6237 0.74
2 0.7004 0.6948 0.6321 0.7679
3 0.7406 0.7408 0.7966 0.8854

Average (gram) 0.7128 0.7095 0.6841 0.7977
SD 0.0240 0.0270 0.0974 0.0771

๐
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T a b le  D 7  The Production of BC/Cotton 2 Days by Using Absorption and Crosslink  
Immobilization Technique in Dry State, Treated by DBD Plasma

Sample No.
Non­

immobilization
Absorption

immobilization

Absorption 
im mobilization 

and crosslink by 
glutaraldehyde 

vapor

Absorption 
immobilization 
and crosslink by 
glutaraldehyde 

solution
1 0.0089 0.0092 0.01 0.0101
2 0.0096 0.0088 0.0099 0.0098
3 0.009 0.0096 0.0097 0.0099

Average (gram) 0.0091 0.0092 0.0098 0.0099
SD 0.0003 0.0004 0.0001 0.0001

๕
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T a b le  D 8 The Production of BC/Cotton 2 Days by Using Absorption and Crosslink 
Immobilization Technique in Wet State, Without Surface Treatment

Sample No.
Non­

immobilization
Absorption

immobilization

Absorption 
immobilization 

and crosslink by 
glutaraldehyde 

vapor

Absorption 
immobilization 
and crosslink by 
glutaraldehyde 

solution
1 0.4702 0.5567 0.5545 0.587
2 0.4814 0.5666 0.588 0.6353
3 0.5544 0.5758 0.596 0.5886

Average (gram) 0.502 0.5663 0.5795 0.6036
SD 0.0457 0.0092 0.0220 0.0274
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Table D9 The Production o f BC/Cotton 2 Days by Using Absorption and Crosslink
Immobilization Technique in Dry State, Without Surface Treatment

Sample No.
Non-

immobilization
Absorption

immobilization

Absorption 
im mobilization 

and crosslink by 
glutaraldehyde 

vapor

Absorption 
immobilization 
and crosslink by 
glutaraldehyde 

solution
I 0.0086 0.0089 0.009 0.0099
2 0.0082 0.0085 0.0089 0.0095
3 0.0096 0.0092 0.0093 0.0096

Average (gram) 0.0088 0.0088 0.0090 0.0096
SD 0.0007 0.0003 0.0002 0.0002

๐
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Table DIO The Production of BC/Cotton 2 Days by Using Absorption and Crosslink
Immobilization Technique in Wet State, Treated Surface by Acetic Acid

Sample No.
Non-

immobilization
Absorption

immobilization

Absorption 
immobilization 

and crosslink by 
glutaraldehyde 

vapor

Absorption 
immobilization 

and crosslink by 
glutaraldehyde 

solution
1 0.7428 0.6572 0.7692 0.8503
2 0.7069 0.6671 0.8264 0.8599
3 0.7017 0.6751 0.6855 0.7344

Average (gram) 0.7171 0.6664 0.7603 0.8148
SD 0.0223 0.0089 0.0708 0.0698

43-

o
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Table D ll The Production o f BC/Cotton 2 Days by Using Absorption and Crosslink
Immobilization Technique in Dry State, Treated Surface by Acetic Acid

Sample No.
Non­

immobilization
Absorption

immobilization

Absorption 
immobilization 

and crosslink by 
glutaraldehyde 

vapor

Absorption 
immobilization 
and crosslink by 
glutaraldehyde 

solution
1 0.0075 0.0065 0.0089 0.0091
2 0.0077 0.0066 0.0070 0.0094
3 0.0077 0.0064 0.0075 0.0096

Average (gram) 0.0076 0.0065 0.0078 0.0093
SD 0.0001 IE-04 0.0009 0.0002

■๙X

๐
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Table D12 The Production o f BC/Cotton 2 Days by Using Absorption and Crosslink
Immobilization Technique in Wet State, Treated Surface by Citric Acid

Sample No.
Non­

immobilization
Absorption

immobilization

"Absorption 
immobilization 

and crosslink by 
glutaraldehyde 

vapor

Absorption 
immobilization 

and crosslink by 
glutaraldehyde 

solution
1 0.712 0.7587 0.8027 1.0255
2 0.6989 0.7428 0.7291 0.8748
3 0.7438 0.7773 0.8055 1.0014

Average (gram) 0.7182 0.7596 0.7791 0.9672
SD 0.0230 0.0172 0.0433 0.0809

๐
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Table D13 The Production of BC/Cotton 2 Days by Using Absorption and Crosslink 
Immobilization Technique in Wet State, Treated Surface by Citric Acid

Sample No.
Non-

immobilization
Absorption

immobilization

Absorption 
immobilization 

and crosslink by 
glutaraldehyde 

vapor

Absorption 
immobilization 

and crosslink by 
glutaraldehyde 

solution
1 0.0074 0.0089 0.0085 0.0097
2 0.007 0.0067 0.009 0.0099
3 0.0072 0.0096 0.0089 0.0103

Average (gram) 0.0072 0.0084 0.0088 0.0099
SD 0.0002 0.0015 0.0002 0.0003



Table D14 The Cytoxicity of Bacterial Cellulose

Sample condition
Average

OD 570 nm percentage
Ideal sample 1.470 100
Non-toxic sample 1.440 98
toxic sample 0.008 0
Pure BC 1.145 78
BC/Cotton composite 1.368 93
BC/Nylon composite 1.374 93



131

CURRICULUM VITAE

Name ะ Mr. Mongkol Tipplook
Date of Birth ะ March 23, 1990
Nationality ะ Thai
University Education ะ

2009-2012 Bachelor Degree of Engineering in Polymer, College of 
industrial technology, King’s Mongkut University of Technology North Bangkok, 
Bangkok, Thailand 
Proceeding ะ
1. Tipplook, M.; and Rujiravanit, R. (2015, April 21nd) Development of bacterial 
cellulose-based wound dressing material: Effect of cell immobilization. Proceeding 
of The 6th Research Symposium on Petrochemical and materials Technology and 21th 
PPC Symposium on Petroleum. Petrochemical, and Polymers. Bangkok, Thailand. 
Presentation ะ
1. Tipplook, M.; Saito, N.; and Rujiravanit, R. (2015, June 21 st-26th) Synthesis and 
characterization of titanium nanoparticles deposited on bacterial cellulose/chitin 
composite via solution plasma sputtering technique. Paper presented at The 15th 
European Polymer Federation , Dresden, Germany.
2. Tipplook, M.; and Rujiravanit, R. (2015, May 6 th_9 th) Combination techniques 
between surface pretreatment and cell immobilization for development bacterial 
cellulose composite production for wound dressing application. Oral presented at 
The 3 th International Mini-Workshop on Solution Plasma and Molecular 
Technologies, Bangkok, Thailand.
3. Tipplook, M.; and Rujiravanit, R. (2015, April 21nd) Development of bacterial 
cellulose-based wound dressing material: Effect of cell immobilization. Paper 
presented at The 6th Research Symposium on Petrochemical and materials 
Technology and 21th PPC Symposium on Petroleum, Petrochemical, and Polymers, 
Bangkok, Thailand.
4. Tipplook, M.; and Rujiravanit, R. (2015, January 23rd-26th) Preparation of 
Organic-inorganic Hybrid Nanocomposite Materials via Solution Plasma Sputtering



132

Process for Biomedical Applications. Paper presented at The 15th International 
Symposium on Biomimetic Materials processing, Nagoya, Japan.
5. Tipplook, M., (2014, August 5th) Systhesis nitrogen doped carbon via solution 
plasma process. Oral presented at The seminar on “Future vision of green mobility 
and advanced technologies for realizing the vision” New science and technology for 
material, polymer and energy, Nagoya, Japan

o


	REFERENCES
	APPENDICES
	Appendix A preparation of pure bacterial cellulose
	Appendix B Prepara tion of BC/Cotton C omposite
	Appendix C preparation of BC/Cotton Composite Treated Surface by DBD Plasma Non-Immobilization
	Appendix D Preparation of BC/Cotton Composite by Immobilization Technique

	CURRICULUM VITAE

