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ABSTRACT 

 

This article deals with effect of chitosan treatment on sewn seam efficiency for three types of fabrics (100% cotton, twill 2/2 with 

lycra ratio 5.5%.- 100% polyester, twill 2/2 with lycra ratio 5.5% -  blended (cotton / polyester 50: 50%) plain 1/1 with lycra ratio 

5.5%) . The sewing process was carried out using sewing yarn 100% polyester, closed stitch 301and English sewing seam. Sewing 

seam tensile strength, elongation at break, fabric thickness in sewn seam, tear strength and sewn seam efficiency carried out for 

the fabric under investigation. The obtained results showed that sewing seam efficiency depend on the sewn seam tensile strength 

and fabric tensile strength and sewn seam efficiency of polyester fabric has the best effect after the treatment.  
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INTRODUCTION 
 

At the last decade the Scientists have been interested for smart textiles, the medical fabrics are one of them. The medical 

fabrics can be produced by treatment fabrics using antimicrobial agents such as silver nanoparticles(1 ) 

, ZnO nanoparticles ( 2) and chitosan (3 ).  

Chitosan is a derivative of chitin found in nature in some types of fungi, seaweed, shrimp and fish scales(4). Chitosan is a 

natural biodegradable substance, eco-friendly materials and its degradation products are not only non-toxic, but they are also 

useful. It also carries a positive charge due to the presence of amino groups, which makes it used as a finishing material of the 

fabrics for giving them some properties such as the resistance to the growth of micro-organisms by the treated fabrics and some 

performance properties such as anti-crease and smoothness(4 ) 

The medical fabrics were made from different types of the fabrics such as cotton, polyester and cotton/polyester blend (5-8).  

This article raises the effect of chitosan treatment of the fabrics 

(Cotton and polyester ) on the efficiency of the sewn seam, sewn seam tensile strength, sewn seam elongation and fabric thickness 

in seams will be study. 

 

Experimental 

1- Materials  

1-1- Fabrics: Cotton, polyester and blended (cotton/polyester 50/50) fabrics. 

1-2- Chemicals 

Chitosan, Acetic acid, Sodium hydroxide, Egiptol, Hydrogen peroxide and sodium silicate. 

 

2- Procedures 

2-1- Scouring and bleaching 

The fabrics were scoured and bleaching according to the traditional method at Misr for spinning and weaving company.  

 

2-2- Chitosan treatment for the Fabrics 

This treatment was carried out at the Armed Forces Central Labs. As follows: 

Chitosan powder (1.5 %) was dissolved in Acetic acid (1%) at 30 o C for 24 hours, each sample of fabrics was immersed in the 

solution, dry at  85o C for 2 min. and fixed at 140 oC for 4 min. to fix the finishing material on the fabrics.  

 

2-3- Sewing process 
 The sewing process carried out for three types of fabrics: 

1. 100% cotton, twill 2/2 with lycra ratio 5.5%. 

2. 100% polyester, twill 2/2 with lycra ratio 5.5%. 

3. Blended (cotton / polyester 50: 50%) plain 1/1 with lycra ratio 5.5%.  

The sewing process carried out using the following variables 

1. Sewing yarns: sewing yarn 100% polyester. 

2. Sewing stitches: closed stitch 301. 

3. Sewn seams: English sewn seam. 
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3- Testing and Analysis 

1.Sewn Seam Tensile Strength and Elongation (kg,%): 

This test was performed according to ASTM Standard, D, 1683.904 (2003). 

2.Fabric Thickness of Sewn Seams (mm): 
This test was performed in accordance with the Egyptian standard specifications number 2950, 2003. 

3.Sewn Seam Efficiency (%): 
The seam efficiency of woven fabric is determined according to the following relationship: 

Seam Efficiency = (sewn seam tensile strength/ Fabric tensile strength) x 100  

 

RESULTS AND DISCUSSION 

 

Statistical analysis was performed using (SPSS) and the (Microsoft Excel) program; the arithmetic mean, standard 

deviation and the T test were used.  

Paired -Sample T-Test 

There are differences between the physical properties of sewn seam of the fabrics produced under study(sewn seam 

tensile strength, sewn seam elongation at break, fabric thickness in sewn seam and the efficiency of sewn seam) before and after 

chitosan treatment. To find out these differences as a result of the treatment, the paired-sample T-test was used. Tables1, 2, and 3 

show the test of significance. 

 

Table 1 Arithmetic Mean, Standard Deviation of sewn seam physical properties of cotton fabrics  

before and after treatment. 
property 

 

Before treatment After treatment T Value 

 

DF 

 

Signifi-

cance 

 

Signifi-cance 

Level 

 
Arithmetic 

Mean (M) 

Standard 

Deviation 

(SD) 

Arithmetic 

Mean (M) 

Standard 

Deviation 

(SD) 

Tensile strength 33.58 8.21 40.24 15.33 -0.226 4 0.832 Not significant 

at (0.05) 

Elongation at 

break 

7.50 0 12 2.45 -4.108 4 0.015 Significant at 

(0.05) 

Fabric thickness 899.80 344.71 -1.409 960.60 261.11 4 0.211 Not Significant 
at (0.05) 

Efficiency of 

seam 

36.03 7.60 36. 3 11.35 0.001 4 0.999 Not Significant 

at (0.05) 

 

Table 2 Arithmetic Mean, Standard Deviation of sewn seam physical properties of polyester fabrics  

before and after treatment 
property Before treatment After treatment T-Value DF Signifi-

cance 

Signifi-cance 

Level Arithmetic 

Mean (M) 

Standard 

Deviation 

(SD)  

Arithmetic 

Mean (M) 

Standard 

Deviation 

(SD)  

Tensile strength  38.58 7.41 42.24 15.33 -0.977 4 0.375 Not significant 

at (0.05) 

Elongation at 

break 

8.30 1.15 12 2.45 -3.057 4 0.038 Significant at 

(0.05) 

Fabric thickness 882.80 347.60 960.60 261.11 -1.386 4 0.238 Not Significant 

at (0.05) 

Efficiency of 

seam 

45.75 10.63 66.61 18.13 -0.886 4 0.018 Significant at 

(0.05) 

 

Table 3 Arithmetic Mean, Standard Deviation of sewn seam physical properties of blended fabrics  

before and after treatment 
property Before treatment After treatment T-Value DF Signifi-

cance 

Signifi-cance 

Level Arithmetic 

Mean (M) 

Standard 

Deviation 

(SD)  

Arithmetic 

Mean (M) 

Standard 

Deviation 

(SD)  

Tensile strength  46.18 11.70 45.12 12.54 0.228 4 0.831 Not significant 

at (0.05) 

Elongation at 

break 

9.0 1.37 10.70 1.10 -2.369 4 0.077 Significant at 

(0.05) 

Fabric thickness 902.80 338.97 992.0 296.85 -1.761 4 0.153 Not Significant 

at (0.05) 

Efficiency of 

seam 

54.77 13.93 47.16 11.37 1.351 4 0.248 Significant at 

(0.05) 

 

Sewn Seam Tensile Strength 

 Tables1, 2, 3, and figures 1,2, 3 show that, a) Arithmetic mean of sewn seam tensile strength of the fabrics (cotton and 

polyester) values increased after treatment, these due to the presence of chitosan on the fabric surface and vice versa in case 

blended fabrics, and b) there are no statistically significant differences at levels (0.01), (0.05) between the sewn seam tensile 

strength before and after treatment regardless the fabric used. 
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Figure 1: arithmetic mean for seam tensile strength of cotton samples before and after treatment 

 

 
 

Figure 2: arithmetic mean for seam tensile strength of polyester samples before and after treatment 

 

 
 

Figure 3: arithmetic mean for seam tensile strength of blended samples before and after treatment 

 

Sewn Seam Elongation at Break 

It is closed from tables 1, 2, 3, and figures 4, 5, 6that, a) M = 7.50, SD= 0 for sewn seam elongation at break of the cotton 

samples before finishing whereas M = 12, SD = 2.45 for sewn seam elongation at break of the cotton samples after finishing,  T- 

value  -4,108 , b) the arithmetic mean for sewn seam elongation at break values of cotton samples after finishing is greater than 

the arithmetic mean for sewn seam elongation at break values before finishing which indicates that the average after finishing is 

greater than the that before finishing , c) there are statistically significant differences at level (0.05) between sewn seam elongation 

at break values before and after finishing , d) the same holds true for polyester fabrics but in case blended fabrics there is no 

statistically significant differences at level 0.05. 
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Figure 4: arithmetic mean for sewn seam elongation at break of polyester samples before and after treatment 

 

 
 

Figure 5: arithmetic mean for sewn seam elongation at break of polyester samples before and after treatment 
 

 
 

Figure 6: arithmetic mean for sewn seam elongation at break of polyester samples before and after treatment 

 

Fabric Thickness in sewn seam  

It is clear from tables 1, 2, 3, and figures 7, 8, 9 that, the average of the Fabric thickness in sewn seam after finishing is 

greater than fabric thickness in sewn seam before finishing regardless the fabric under investigation. This due to presence of 

chitosan on the fabric surface. 

 

12 



J. Basic. Appl. Sci. Res., 6(4)9-15, 2016 

 

 
Figure 7: arithmetic mean for fabric thickness in sewn seam of cotton samples before and after treatment 

 

 
Figure 8: arithmetic mean for fabric thickness in sewn seam of polyester samples before and after treatment 

 

 
 

Figure 9: arithmetic mean for fabric thickness in sewn seam of cotton samples before and after treatment 

 

Sewn Seam Efficiency 

Sewn seam efficiency depends on sewn tensile strength and fabric tensile strength. So the tables 1, 2, 3, and figures 10, 11, 

12 showed that sewn seam efficiency has improved after treatment in case cotton and polyester fabrics. These are due to the 

increasing of the sewn seam tensile strength after treatment. In case blended fabrics we noticed that the sewn seam tensile strength 

decreased after treatment, so the sewn seam efficiency decreased.  
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Figure 10: arithmetic mean for efficiency sewn seam of cotton samples before and after treatment 

 

 
 

Figure 11: arithmetic mean for efficiency sewn seam of polyester samples before and after treatment 

 

 
 

Figure 12: arithmetic mean for efficiency sewn seam of polyester samples before and after treatment 

 

Conclusion 
The present study was aiming to analyze the effect of the treatment of fabric with chitosan on the properties of sewn seams. 

It could be concluded that the seam efficiency pf polyester fabric has improved due to the treatment in addition to the positive 

antimicrobial effect on the final product. 
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