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Abstract: 
Sports products have a short life cycle, and we must see them in permanent use without turning into waste. The modern 

design of products aims to give priority to environmental issues, sports product sustainability practices, lower social cost, 

pollution control, higher environmental protection and better use of resources, and reduced emissions and waste. Instead of 

practicing self-defense sports, they use sports products that are turned into waste. Therefore, the researchers were interested 

in recycling the judogi, to design the specialized exercise bag as a tool used to develop the special fitness of the martial arts 

athlete, which called for the researchers to design the specialized exercise bag for martial arts sports through recycling the 
martial arts sports suit and some environmental materials, at an economical cost. While protecting the environment from 

pollution, this design is also a development of the Portuguese bag, which does not have the specialized orientation for 

performing exercises for martial arts players. Aim:  This research aimed to achieve sustainable development by designing 

the specialized exercise bag by recycling environmental materials, and the goal was achieved by answering the questions: 

1. What is the design of the padding of the specialized exercise bag to achieve sustainable development? 2. What is the 

possibility of implementing a specialized exercise bag by recycling a suit for a martial arts sport to achieve sustainable 

development? 3. What is the proposed vision for designing a specialized exercise bag pattern to achieve sustainable 

development? 4. How good is the aesthetic and functional design of the Specialized Exercise Bag? Approach: The 

experimental approach was used in designing the specialized exercise bag by recycling a martial arts sports suit and some 

environmental materials, and the descriptive approach to study the aesthetic and functional aspects in designing the 

specialized exercise bag, by surveying the opinions of specialists (clothing, textiles, and martial arts). Sample: (Waste) (a 

judogi, a rubber vehicle tire, hay, sand, rope, a clip, and plastic adhesive), and a human sample of (12) experts specializing 
in clothing and textiles, and (13) experts in martial arts, was used to study the quality of the aesthetic and functional 

aspects. In designing a specialized exercise bag, and surveying the opinions of specialists in clothing, textiles, and martial 

arts. 

A- Raw materials, tools and devices: (1) Judogi waste. (2) A used rubber vehicle tire. (3) Hay or sawdust. (4) Sand. (5) 

Cotton rope of appropriate length: (the circumference of the rubber vehicle tire used and approximately 40 cm) until it 

comes out from both ends of this tire. (6) Plastic clips and adhesive. (7) Sewing machine. (8) Pattern design paper. (9) 

Paper scissors (10) fabric scissors (11). Computer, loaded with the pattern design program (AccuMark Explorer). 

B- Data collection forms: 

1. A questionnaire measuring the opinions of (clothing and textile) specialists regarding the aesthetic design quality of the 

specialized exercise bag. (Prepared by researchers) 

2. A questionnaire measuring the opinions of (martial arts) specialists on the functional design quality of the specialized 
exercise bag. (Preparing researchers). 

The researchers achieved scientific validity for applying the research questionnaires in terms of validity and 

reliability. 

Design of the specialized exercise bag: First: Bag padding: 1. Bag padding pouch: The researchers recycled a rubber 

vehicle tire to make the filling pouch. Because of its safety in use, economical cost, and ease of performing exercises with 

it. 2. The weight of the padding: Sand was used to fill the bag’s bag. 3. Improving the weight of the padding material: After 

experimenting with using sand, and noticing the movement of its particles due to the difficulty of padding the entire bag 

with it to increase the weight of the bag, the researchers used a mixture of hay and sand, and it was suitable. 4. Padding 

rope: A rope is inserted into the stuffing and its two ends are in the form of a loop, and they come out at an appropriate 

length from the stuffing, to facilitate inserting the stuffing into the bag and performing some exercises. 5. Closing the 

padding: One end of the padding was sealed with (2) plastic clips and plastic adhesive, then the padding was filled from the 

other end, to create the weight of the padding, then this end was sealed like the first end. Second: The specialized bag: It 
was designed by recycling a judogi jacket. For the sustainability of sports clothing, and the specific grip (sleeve and collar) 

as in specialized sports for players, this went through two stages: 1. Designing the specialized bag by directly recycling a 

judogi jacket: The researchers used judo jacket waste, and at this stage it appeared that the lack of stability of the padding 

during exercises was used only for sand. In the weight of the filling, this was overcome by installing an industrial adhesive 
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to attach the filling to the bag. 2. Design of the specialized bag pattern (1): The padding dimensions were raised in a semi-

crescent shape, then the pattern was drawn in harmony with the parts of the judogi jacket, and the external rotation was 

increased with the rotation of the padding. It was implemented with precise procedural steps and an experiment on the 
specialized exercise bag. 3. Design of the specialized exercise bag, pattern (2): The researchers aimed for the design to be 

of higher quality and economy, as it was drawn in accordance with the shape of a judo suit jacket, and to reduce external 

rotation of the pattern (1), and it was implemented with precise procedural steps on the waste fabric of a judogi. 

Results of the research on bag design: Through the procedures for designing the specialized exercise bag, the researchers 

managed to design a padding for the specialized exercise bag from a mixture of sand and hay, and designed the bag by 

recycling a judo suit jacket, and installing an industrial adhesive to secure the bag’s padding. Pattern (1) was designed in 

compliance with the parts of the judogi jacket, and increasing the external rotation with the rotation of the padding, the 

design of the specialized exercise bag pattern (2) was developed and the external rotation of the pattern (1) was reduced. 

With these results, the research achieved its goal of recycling a model of a martial arts suit to design the bag. 

Results of the Aesthetic Design Quality Questionnaire: It showed the availability of aesthetic design quality according to 

the opinions of (12) clothing and textile specialists, and the relative weight of the opinions was (97.22%) with an arithmetic 
mean of (2.92) in the questionnaire dimensions (design quality, quality of pattern measurements, quality of weaving, 

quality of finishing, and quality of bag design as a whole) and in the dimension (quality of recycling materials) (100.00%) 

with an arithmetic mean of (3.00). 

Results of the functional design quality questionnaire showed the availability of functional design quality according to the 

opinions of (13) specialists in (martial arts), where the relative weight of their managers was (94.87%) with an arithmetic 

mean of (2.85) in the questionnaire’s dimensions (design safety, design quality, quality Recycling), a relative weight 

(92.31%) and arithmetic mean (2.77) in (the functional suitability of the specialized exercise package (as a whole), and a 

relative weight (89.74%) and arithmetic mean (2.69) in the (quality of implementation) dimension. The researchers 

concluded that the design of a specialized exercise bag for martial arts was acceptable by recycling the self-defense sports 

suit and some environmental waste, and achieving aesthetic and functional quality in the design. The researchers believe 

that the research provides brainstorming opportunities to design innovative sports tools at an economical and 

environmentally friendly cost that benefits sports players of various sports. 

Keywords: 
Sustainable Development – eco-design – recycling – martial arts’ uniform – sports waste. 

References: 
1- Abdel-Ghany, S. M. M., & Al-Sayed, H. N. Y. (2023). The Effect of The Bulgarian Bag on Osoto Gari 

Skill Performance Level in Judo. Journal of Theories and Applications of Physical Education Sport 
Sciences, 9(1), 45-60. doi: 10.21608/jat.2023.221750.1017 

2- Bowles, A. J., Fowler, G. D., O'Sullivan, C., & Parker, K. (2020). Sustainable rubber recycling from waste 

tyres by waterjet: A novel mechanistic and practical analysis. Sustainable materials and technologies, 25, 
e00173. Doi:10.1016/j.susmat.2020.e00173 ISSN 2214-9937 

3- Colonna, M., Crosetta, L., Nanni, A., Parisi, M., Speranzoni, A., & la Fauci, G. (2022). A novel recycling 

approach for more sustainable sport equipment, ISEA 2022 – The Engineering of Sport 14, Purdue 
University, 6-10 June  

4- Dabic-Miletic, S., Simic, V., & Karagoz, S. (2021). End-of-life tire management: a critical 

review. Environmental science and pollution research, 1-18.  doi:10.1007/s11356-021-16263-6. 

5- Escobar-Molina, R., Cuevas-Laguna, M., Chirosa-Ríos, I. J., Merino-Fernández, M., Chirosa-Ríos, L. J., & 
Franchini, E. (2023). Analysis of grip specificity on force production in grapplers and its effect on bilateral 

deficit grip specificity and bilateral deficit in force production among grapplers. Frontiers in Sports and 

Active Living, 5, doi:10.3389/fspor.2023.1190369 
6- Finan, S., Haysom, S., MacTaggart, L., & Shephard, D. (2018). Sustainability in Athletics: Textiles 

Recycling Program, doi: 10.14288/1.0374133 

7- Gomaa, Mohamed A. (2022): Effects of Bulgarian Bag Exercises on Interactive Agility and some Complex 
Skills in Judokas. Scioentific Journal for Physical Education and Sports Sciences – Helwan University, 

95(1), 99-118, doi: 10.21608/jsbsh.2022.130612.2093 

8- Hanna, R. K., & Subic, A. (2008). Towards sustainable design in the sports and leisure 

industry. International Journal of Sustainable Design, 1(1), 60-74, doi:10.1504/IJSDES.2008.017057 
9- Henry, T. (2011). Resistance training for judo: Functional strength training concepts and principles strength 

& conditioning Journal, 33(6), 40-49, doi: 10.1519/SSC.0b013e31823a6675 

10- International Judo Federation -IJF. (2024). IJF Sustainability Policy - 08.01.2024 - ENG (online) from 
https://www.ijf.org/ijf/documents/13 (accessed 14 February, 2024) 

11- International Judo Federation -IJF. (2023).Judogi Rules-24.04.2023–ENG(Education and Coaching 

Commission)(online) from https://www.ijf.org/documents(accessed october 2023) 

http://creativecommons.org/licenses/by/4.0/
https://doi.org/10.1016/j.susmat.2020.e00173
https://doi.org/10.1007/s11356-021-16263-6
https://www.ijf.org/documents


Citation:  Mahmoud Baioumy, et al (2024), Designing a Specific-Exercises Bag by Recycling the Martial Arts 

Sports Suit to Achieve Sustainable Development, International Design Journal, Vol. 14 No. 6, 
(November 2024) pp 133-146 

 

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

 

12- Ismail, Hadeer S.; Abdu, Bassem H. and Senousy, Ali M. (2020): Supportive Technology for Producing 
Furniture out of Recycled Material. Jpurnal of Architecture, and Human Arts and Sciences, 5(22), 109-128  

13- Kano, J. (2005). Kodokan judo. Edizioni Mediterranee, pp 27-28 

14- Kilpeläinen, J. (2017). Recyclability of exterior component materials in wearable sports instruments: an 

evaluation protocol, Master’s thesis for the degree of Master of Science in Technology submitted for 
inspection, Espoo, 19th December, 2016. Aalto University, P.O. BOX 11000, 00076 AALTO 

15- Liboiron, M., & Lepawsky, J. (2022). Discard studies: Wasting, systems, and power. MIT Press. 

16- Makoundou, C., Johansson, K., Wallqvist, V., & Sangiorgi, C. (2021). Functionalization of crumb rubber 
surface for the incorporation into asphalt layers of reduced stiffness: An overview of existing treatment 

approaches. Recycling, 6(1), 19.doi.org/10.3390/ recycling6010019. 

17- Savoiu, G., & Butnariu, M. (2013). Statistical analysis of collecting and recycling sports waste in romania, 
using a representative focus group of sportsmen and possible prospects. Journal of Physical Education and 

Sport, 13(2), 166. 

18- Salem, Amal F; Elsayed, Hala N and Abd El-Ghany, Shaima M. (2023): Effects of Recommended 

Bulgarian Bag Exercises on some physical variables of Judokas. Journal of Theories and Applications of 
Physical Education and Sports Sciences, 41(4), 162-181, doi: 10.21608/mnase.2023.221657.1446 

19- Subic, A. (2005) A life cycle approach to sustainable design of sports equipment. In: Subic, A. and 

Ujihashi, S. (Eds) The Impact of Technology on Sport. ASTA, pp 12-19.  
20- Subic, A., & Paterson, N. (2006). Life cycle assessment and evaluation of environmental impact of sports 

equipment. In The Engineering of Sport 6: Volume 3: Developments for Innovation (pp. 41-46). New 

York, NY: Springer New York. 
21- Subic, A., & Paterson, N. (2008). Integrating design for environment approach in sports products 

development (pp. 25-37). London: Taylor & Francis. 

22- Subic, A., Mouritz, A., & Troynikov, O. (2009). Sustainable design and environmental impact of materials 

in sports products. Sports Technology, 2(3-4), 67-79 
23- Szto, C., & Wilson, B. (2023). Reduce, re-use, re-ride: Bike waste and moving towards a circular economy 

for sporting goods. International Review for the Sociology of Sport, 58(6), 911-931, 

doi:10.1177/10126902221138033 
24- Valentini, F., & Pegoretti, A. (2022). End-of-life options of tyres. A review. Advanced Industrial and 

Engineering Polymer Research, 5(4), 203-213 

25- Wimmer, W., & Ostad-Ahmad-Ghorabi, H. (2007). Ecodesign of Alpine Skis and other Sport Equipment-

Considering Environmental Issues in Product Design and Development. In The Impact of Technology on 
Sport II (pp. 61-70). CRC Pre 

Paper History: 
Paper received July 18, 2024, Accepted August 19, 2024, Published on line November 1, 2024 

 

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

