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Abstract: 
Recently, there has been an increasing demand for the use of plant fibers that combine the properties 

of comfort as well as functional performance during use. Among the most important of these fibers are 

new plant fibers, bamboo fibers, tencel, and modal. These fibers are characterized by their high ability 

to provide a sense of physiological comfort, in addition to their distinction in Functional properties 

over conventional fibers such as cotton. In view of the natural and mechanical properties of these new 

fibers that make them superior to those of traditional plant fibers, the research tended to take 

advantage of these raw materials and employ them in the production of bed linen fabrics, due to the 

need for these fabrics in terms of the availability of physiological comfort properties while preserving 

the characteristics of functional performance. natural and mechanical. The research relied on the 

production of 8 samples with four textile materials for wefts (cotton, bamboo, tencel and micromodal), 

and using two textile structures (Plain 1/1, Satin 5). Laboratory tests were conducted on these samples 

and compared with cotton to clarify the extent of the change in the use of wefts from new plant fibers 

on the functionality of bed sheet fabrics. The type of raw materials used in the production of fabrics 

and their properties is considered one of the important applied elements in controlling the type and 

quality of the product because of its effective impact on its properties and on the efficiency of its 

functional performance. The nature of the raw materials used in the production of upholstery fabrics is 

one of the important factors influencing the methods of employing and using these fabrics. The nature 

of the raw materials used is determined according to their aesthetic effects and the characteristics they 

give such as drape in curtain fabrics and friction resistance in upholstery fabrics, in addition to other 

characteristics of mattress fabrics and others (1) . Environmental issues have become at the present 

time one of the main factors during the selection of consumer goods , and therefore these 

environmental considerations have received great attention when developing textile products than 

before, as attention has been directed towards the development of environmentally friendly, renewable 

and biodegradable textile fibers, that is, materials that can It decomposes naturally into simpler 

substances such as elements and compounds . Therefore, we find that recently, the demand for cotton 

fibers has increased, but its low production rate cannot meet global requirements. The increase in 

demand for cotton has led to an increase in the production of renewable cellulosic fibers such as 

bamboo, modal, and tencel (4). 

Research Problem: The increase in demand for raw cotton in recent times, with a decrease in its 

production rate, so that it does not meet the international requirements, which makes us think about 

finding alternative materials that are environmentally friendly. The scarcity of scientific research that 

discusses ways to benefit from different cellulosic fibers (bamboo, tencel, micro modal, and others) 

and their use in bed linen fabrics. The need to develop the physiological comfort properties and 

functional performance of bed sheets. The need for new natural raw materials to be used with cotton 

instead of mixing cotton with polyester, which does not provide the required softness during use, and 

is therefore liable to form static charges that in turn lead to a sense of discomfort. 

Research Aims: Improving the functionality of bed linen fabrics produced from modern cellulosic 

fibers such as bamboo, tencel, and micromodal. Obtaining bed linen fabrics using modern fibers such 

as bamboo, tencel, and micromodal. Finding the most appropriate sample that achieves the best 
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physical and mechanical properties. 

Research Importance: Preserving Egypt's position in the production of bed linen fabrics, due to the 

comparative advantage that the Egyptian product enjoys by using long-staple Egyptian cotton. 

Opening new markets for Egyptian bed linen products. 

Research Hypothesis: The use of modern cellulosic fibers such as bamboo, tencel, and micromodal in 

the production of bed linen fabrics helps to improve the functional performance of these fabrics The 

effect of textile structures on the functional performance properties of bed linen fabrics. 

Research Methodology: This research follows the analytical and experimental method. 

Keywords: 
 Bamboo fibers - Tencel fibers - Modal fibers - Bed sheet fabrics 

References: 
1. Medar, R; Mahale, G;. (2020). “Chemical Properties of Regenerated Fibres - Bamboo and Tencel”,. Indian 

Journal of Pure & Applied Biosciences, 8(1), p.56. 
2. Dubrovski, Polona Dobnik. " Woven fabrics engineering ". Croatia : Sciyo Publisher, 2010. p. 25. 

3. Hawas, Hafez S;. (2020). "Investigation of Comfort Properties of Bed Sheet Fabrics Using Different Weft 

Materials and Weave Structures,". International Design Journal,, 10(4), p.231. 

4. Nayak, L., & Mishra, S. P. (2016). Prospect of bamboo as a renewable textile fiber, historical overview, 

labeling, controversies and regulation. Fashion and Textiles, 3(1), 2, P. 7. 

5. T, Afrin ; T, Tsuzuki ; R, K. Kanwar ; X, Wang ;. (2012). " The origin of the antibacterial property of 

bamboo ". The Journal of The Textile Institute, 103(8), p.844. 

6. S, A.H. Roslan ; Z, A.Rasid ; M, Z. Hassan ;. (2015). " The natural fiber composites based on bamboo 

fibers : Areview ". ARPN Journal of Engineering and Applied Sciences, 10(15), p.6279. 

7. Parameswaran , N; Liese , W ;. (1980). "Ultrastructural aspects of bamboo cells". Cellul Chem Technol, 

14, p.587–609. 

8. Muhammad, Adamu ; Rezaur Rahman , Md; Hamdan , Sinin ; Sanaullah , Khairuddin. (2019). " Recent 

developments in bamboo fiber-based composites: a review ". Polymer Bulletin Journal, 76, p.2661. 

9. Rathod , Ajay ; Kolhatkar , Avinash ;. (2014). " Analysis of physical characteristics of bamboo fabrics ". 

International Journal of Research in Engineering and Technology, 3(8), p.21. 

10. Abd El- Hady , R.A.M ;. (2016). " Open warp – knitted structures for bamboo mosquito nets ". 

International Journal of Advance Research in Science and Engineering, 5(10), p.425. 

11. Kala, T. F., & Kavitha, S. (2016). Bamboo fiber analysis by scanning electron microscope study. 

International Journal of Civil Engineering and Technology, 7(4), p.235. 

12. Pavko-Čuden, A., & Kupljenik, A. (2012). Knitted fabrics from bamboo viscose. Textile Journal, 55(1), 

p.6. 

13. Muthu , Subramanian Senthilkannan. " Sustainable fibers and textiles ". United Kingdom : Woodhead 

Publishing, 2017. p. 183. 

14. Murthy , H.V. Sreenivasa . " Introduction to textile fibers ". India : Woodhead Publishing, 2016. p. 120. 

15. Tausif , Muhammad ; Ahmad , Faheem ; Hussain , Uzair ; Basit , Abdul ; Hussain , Tanveer ;. (2015). A 

comparative study of mechanical and comfort properties of bamboo viscose as an eco – friendly alternative 

to conventional cotton fiber in polyester blended knitted fabrics. Journal of cleaner production, 89, p.111. 

16. Basit , Abdul ; Latif , Wasif ; Baig , Sajjad Ahmed ; Afzal , Ali ;. (2018). " The mechanical and comfort 

properties of sustainable blended fabrics of bamboo with cotton and regenerated fibers ". Clothing and 

Textiles Research Journal, 36(4), p.268. 

17. Abu-Rous, M., Ingolic, E., & Schuster, K. C. (2006). Visualisation of the nano-structure of 

Tencel®(Lyocell) and other cellulosics as an approach to explaining functional and wellness properties in 

textiles. Lenzinger Berichte, 85, p.31-37. 

18. Badr, A. A., Hassanin, A., & Moursey, M. (2016). " Influence of Tencel / Cotton blends on knitted fabric 

performance ". Alexandria Engineering Journal, 55(3), p.2440. 

19. Mather , Robert R; Wardman , Roger H;. (2015). " The chemistry of textile fibers ". Cambridge , UK: 

Royal Society of Chemistry Publisher, P. 129. 

20. Sayyed, A. J., Mohite, L. V., Deshmukh, N. A., & Pinjari, D. V. (2019). Structural characterization of 

cellulose pulp in aqueous NMMO solution under the process conditions of lyocell slurry. Carbohydrate 

Polymers Journal, 206, p.220. 

21. Ray , Dipa . " Biocomposites for High-Performance Applications ". England : Woodhead Publishing, 

2017. p. 27. 

http://creativecommons.org/licenses/by/4.0/


Citation:  Adel Abu Khuzaym et al (2023), The Influence of Using Cellulosic Materials on the Functional Properties 

of Bed Sheets Fabrics, International Design Journal, Vol. 13 No. 4, (July 2023) pp 55-65 
 

This work is licensed under a Creative Commons Attribution 4.0 International License International Design Journal 

 

22. Shen, L., & Patel, M. K. (2010). " LIFE CYCLE ASSESSMENT OF MAN-MADE CELLULOSE 

FIBRES ". Lenzinger Berichte, 88, p.8. 

23. Badr, A. A., El-Nahrawy, A., Hassanin, A., & Morsy, M. S. (2014). Comfort and protection properties of 

tencel/cotton blends. Beltwide Cotton Conferences. 6, p. 1010. New Orleans , LA: Beltwide Cotton 

Conferences. 

24. Muthu , Subramanian Senthilkannan . " Sustainable Innovations in Textile Fibers ". Singapore : Springer 

Nature Ltd, 2018. p. 39 . 

25. Rohrer, C., Retzl, P., & Firgo, H. (2001). "Lyocell LF-Profile of a fibrillation-free fibre from lenzing.". 

Len zinger Berichte, 80, p.75-81. 

26. Hussain, T. "Developments in the Processing of Lyocell Fabrics ". Pakistan  : Department of Textile 

Chemistry, National Textile University. 

27. Kandhavadivu, P., Vigneswaran, C., Ramachandran, T., & Geethamanohari, B. (2011). " Development of 

polyester – based bamboo charcoal and lyocell – blended union fabrics for healthcare and hygienic textiles 

". Industrial Textile journal, 41(2), p.144. 

28. Di, Y., Li, Q., & Zhuang, X. (2012). "Antibacterial Finishing of Tencel/Cotton Nonwoven Fabric Using 

Ag Nanoparticles-Chitosan Composite". Journal of Engineered Fibers and Fabrics, 7(2), p.24. 

29. Eichinger, D., & Leitner, J. (2000). "cotton blends with tencel® and lenzing modal" . Lenzing AG, 

Austria, , p.1-7. 

30. Moses, J. J. (2016). " A study on modal fabric using formic acid treatment for K/S , SEM and fourier 

transform infrared spectroscopy ". Oriental journal of chemistry, 32(2), p.1099. 

31. Ray, D. " Biocomposites for High-Performance Applications " . England  : Woodhead Publishing , 2017 . 

32. Zhou, Rong; Li, Chunguand; Yang, Mingxia. 2012" Comparative study on structural performance of 

several new regenerated cellulose fibers "., Advanced Materials Research Journal, Vols. 573 – 574 , p. 

P.175. 

33. Muthu , Subramanian Senthilkannan . " Roadmap to Sustainable Textiles and Clothing (Eco-friendly Raw 

Materials, Technologies, and Processing Methods) ". New York Dordrecht London : Springer Singapore 

Heidelberg, 2014. pp. 255-257. 

34. Jadhav, A. C., Pingale, N., & Shukla, S. R. 2018" Modal wet processing – A novel approach "., Indian 

Journal of Fiber & Textile Research, Vol. 43, p. 98. 

35. K , Gnanapriya ; Moses , Jeyakodi . 2015 " A study on modal fiber based on the absorption characteristics 

". SOJ Materials Science & Engineering journal, Vol. 3, Iss. 2 , p. 1. 

36. Gun, A. D., Demircan, B., & Acikgoz, A. 2014, " Colour , abrasion and some colour fastness properties of 

reactive dyed plain knitted fabrics made from modal viscose fibers ". Fibers & Textiles in Eastern Europe, 

Vol. 22, Iss. 5 , p. 107. 

37. Bredereck, K., & Hermanutz, F. 2005, " Man-made cellulosics".Review of Progress in Coloration and 

Related Topics, Vol. 35, Iss. 1 , p. 59. 

38. Bhattacharya, S. S., & Ajmeri, J. R . 2013," Investigation of air permeability of cotton & modal knitted 

fabrics". International Journal of Engineering Research and Development, Vol. 6, Iss. 12 , p. 1. 

39. Zhang, W., Okubayashi, S., & Bechtold, T. 2003 " Modification of fibrillation by textile chemical 

processing"., Lenzinger Berichte, Vol. 82, p. 58. 

40. Sundaresan, S., Ramesh, M., Sabitha, V., Ramesh, M., & Ramesh, V. 2016 " A detailed analysis on 

physical and comfort properties of bed linen woven Fabrics "., International Journal of Advance Research 

and Innovative Ideas in Educatio, Vol. 2, p. 1650. 

41. Manshahia, M., & Das, A. 2014 " High active sportswear – A critical review "., Indian journal of fiber & 

textile research, Vol. 39, p. 442. 

42. Majumdar, A., Mukhopadhyay, S., & Yadav, R. 2010 " Thermal properties of knitted fabrics made from 

cotton and regenerated bamboo cellulosic fibers "., International journal of thermal sciences, Vol. 49, p. 

2042. 

43. Hes, L., Bogusławska-Baczek, M., & Geraldes, M. J. 2014" Thermal comfort of bedsheets under real 

conditions of use "., Journal of nature fibers, Vol. 11, p. 313. 

44. McKinnen , Geoff . early bird. amerisleep. [Online] 31 3, 2023. ⦁ https://amerisleep.com. 

45. Symonowica , Barbara Lipp ; Sztajnowski , Slawomir ; Wojciechowska , Dorota . 2011 " New commercial 

fibers called ' bamboo fibers ' – their structure and properties "., Fibers & Textiles in Eastern Europe 

Journal, Vol. 19,Iss. 1 , p. 19. 

46. Karthikeyan, G; Nalakilli, G; Shanmugasundaram, O.L; Prakash, C. 2017," Moisture management 

properties of bamboo viscose/tencel single Jersey knitted fabrics.". J. Nat. Fibers, Vol. 14, Iss. 1 , pp. 143-

152. 

http://creativecommons.org/licenses/by/4.0/


Citation:  Adel Abu Khuzaym et al (2023), The Influence of Using Cellulosic Materials on the Functional Properties 

of Bed Sheets Fabrics, International Design Journal, Vol. 13 No. 4, (July 2023) pp 55-65 
 

This work is licensed under a Creative Commons Attribution 4.0 International License International Design Journal 

 

47. Liu , Dagang ; Song , Jianwei ; Anderson , Debbie P; Chang , Peter R; Hua , Yan . 2012" Bamboo fiber 

and its reinforced composites : structure and properties "., Springer Journal, Vol. 19, p. 1456. 

48. Liu, R. G., Shen, Y. Y., Shao, H. L., Wu, C. X., & Hu, X. C. (2001) . An analysis of Lyocell fiber 

formation as a melt–spinning process., Cellulose, Vol. 8 , p. 13. 

49. Sayyed, A. J., Mohite, L. V., Deshmukh, N. A., & Pinjari, D. V. (2019) . Structural characterization of 

cellulose pulp in aqueous NMMO solution under the process conditions of lyocell slurry., Carbohydrate 

Polymers Journal, Vol. 206, p. 220. 

50. Sinclair , Rose . " Textiles and Fashion Materials , Design and Technology ". England : Woodhead 

Publishing, 2015. p. 86 . 

51. Firgo, H., Schuster, K. C., Suchomel, F., Männer, J., Burrow, T., & Abu Rous, M. (2006) "The functional 

properties of Tencel -A current up-date"., Len zinger Berichte, Vol. 85, p. 23. 

Paper History:  
Paper received 12th March 2023, Accepted 3th May 2023, and should appear online on July 1, 2023. 

 

http://creativecommons.org/licenses/by/4.0/

