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ABSTRACT

This research presents a comprehensive design and development process for a quilted leather biker
garment system tailored for heavy motorcycle riders in low-temperature northern regions. By integrating
a three-layer quilted structure with vintage-washed maroon leather, ergonomic cut lines, stitched metal
hardware (buckles, belts), and CE-rated knee and elbow protection modules, the garment aims to deliver
thermal comfort, mobility, and impact defense without sacrificing style. Prototyping was executed under
governmental collaboration, aligning with international safety standards such as EN 13595, and tested
through thermal chamber trials, mobility assessments, impact testing, and real-world rider feedback. The
results indicate remarkable improvements in thermal retention, flexibility, and force attenuation and
establish this garment system as credible candidates for institutional production with publication in
international technical-textiles and protective clothing forums.

Keywords: Quilted leather biker jacket, thermal insulation, microclimate management, ergonomic cut
pattern, protective modules, government sponsored prototyping, motorcycle clothing standards.

INTRODUCTION

Motorcycle riding is a practical need as well as a cultural activity that reaches more touchpoints than just
transportation. Riders may associate and identify with apparel that expresses traditions and styles, as well
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as provide protection and comfort. The leather biker jacket has occupied a significant place within the
greater traditions of motorcycle clothing. The leather biker jacket has long been a symbol of resiliency,
uniqueness, and strength. While conventional leather jackets have probably demonstrated how to offer
good abrasion resistance and fashionability, they rarely have tackled the issues with modern riders needs.
Heavy bike riders riding in northern terrains and colder climates prefer garments that provide thermal
warmth, ergonomic styling options, and protective functions without sacrifices to style identity.
Therefore, the contemporary challenge is how to develop clothing that retains its traditional leather look,
including the advanced textile engineering and protection and how to exploit leather as a material. Leather
does have inherent advantages: long-wear, good abrasion resistance, and partial insulation capacity in
cold winds. These advantages alone are not enough for prolonged riding in severe conditions. Riding in
cold weather exposes your body to prolonged wind chill, rapid changes in temperature, and discomfort
due to lack of insulation. Riders also have limitations in movement due to stiff un-treated leather, and in
the event of an accident most conventional jackets have little to no protection for vulnerable areas, like
the elbows and knees. These limitations have hindered the development of garments which can create
warmth, mobility, safety, and cultural meaning.

A possible solutions to this is to incorporate quilting found in leather biker jackets. Quilting is a method
of layering an insulation scant between fabrics to create structured pockets of air that can regulate the
microclimate surrounding the body and the jacket. Quilting is typically found in insulated jackets, anchor
designs used denim jackets and military designs. Quilting encloses heat within the structure of a jacket
and inserts comfort on the wearer. Quilting will enclose warmth in leather garments creating a quality
appearance and a different functionality. Quilting provides a three layer system that has thermal balance
to minimize heat loss in a cold environment and also achieves a specific temperature during long rides.

In addition to insulation, biker clothing must also provide adequate impact protection. There are specific
body parts that are most likely to be injured if a rider were to crash, elbows and knees tend to be the most
susceptible injuries and most plain leather jackets do not offer this feature. The inclusion of removable,
CE certified protective modules in those areas is a good and effective option. The removable protective
modules absorb impact energy, reducing the severity of the injury and the use of modular protective
modules adds versatility and convenience. By installing a protective system of this type, the leather biker
clothing transitions from solely a symbolic item to one that is more aligned with a stronger objective; to
conform with internationally recognized standards of safety.

Not only does the protection support injury reduction, but the design for proper ergonomics must also be
considered. The act of motorcycle riding is normally one of sustained postures with limited movement,
particularly in the forward position causing shoulder, elbow, and knee tension. Traditional riding
garments may be challenging in posture by restricting movement, and can often be uncomfortable after a
long ride. This project embedded upper body ergonomic research into advanced cut-line engineering and
pattern design. Because riding is dynamic activity and movement is involved, the use of articulated panels,
seams, and quilting were used to incorporate and allow the rider to move in high movement joint areas
and still maintain adequate structural integrity of the garment. This enables the rider to have freedom of
movement without sacrificing protection or warmth.

Aesthetic identity is vital to biker clothing as riders typically choose clothing that symbolizes
individualism and cultural expression. Accordingly, the prototype has maroon vintage-washed leather,
both providing a distinctive aesthetic and an authentic surface. The stirred metal buckles, reinforced belts,
and heavy-duty stitching serve to both enhance the level of durability, and to maintain a coherent stylistic
presence. These hardware elements signify strength while having practical functions of fastening and
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securing adjustments. By incorporating functional details that are also stylistically defined, the garment
fulfills both a practical need as well as a cultural expectation.

The study is not only limited to private use but also goes into the realm of institutional use. Many
governmental agencies such as the police and postal service use motorcycles to supplement their daily
operations, especially in climate inhospitable to more common agency transport. For agencies with these
mandates, standardized protective outerwear that conveys safety, ensures durability, and has a
professional aesthetic are very important. The research study investigates about government involvement
and prototyping, ensuring the additional design parameters for subsequent procurement while positioning
the design for general distribution internationally. In appreciation of non-negotiable definitions imposed
by technical textiles and regulatory standards, the garment adds to the existing landscape of protective
uniforms, while promoting an iconic form associated with biker apparel.

The introduction of quilted leather biker garments with integrated protective modules addresses a clear
gap in current apparel design. Conventional leather jackets often emphasize tradition and symbolism, but
lack measurable performance in areas such as thermal regulation and impact protection. Textile
innovations in other sectors have demonstrated the benefits of multi-layered constructions, but these have
not been fully adapted to the cultural and aesthetic framework of biker jackets. This research bridges that
divide by creating a prototype that merges cultural identity with technical functionality.

The contribution of this research is threefold. First, it introduces a new design model that combines the
thermal benefits of quilting with the durability and style of leather. Second, it incorporates modular
impact protection for joints (elbows and knees) and has been designed in accordance with a government
agency and international standards. Third, it identifies the clothing within an enabling environment of
government and institutional adoption to ensure its application as technical protective apparel instead of
fashion apparel. The findings of this research will contribute both to the literature pertaining to textile
innovation and the market for biker clothing, and (upon completion), will develop for rider's clothing that
is safe, comfortable, and socially significant apparel.

To summarize, either movement to alter the biker clothing industry is a need for innovation parallel to the
demands of riders in the 21st century who face a breadth of environmental experiences and resultant
safety concerns. Although leather will remain an iconic material, it must also provide the necessary
conforming to global expectations surrounding thermal regulation, ergonomics, protection. This research
is concerned with altering the preconceptions of what constitutes a 'biker garment' through novel methods
of quilting construction, cut line manipulation, impact protection modules, and aesthetic detail. By
aligning research outputs with government development and international standards, this study aims to
provide outputs that are able to be adopted into practical use from the textile sector, as well as contribute
to heuristic scholarship of technical protective apparel design background.

LITERATURE REVIEW

Motorcycle clothing has been widely studied from multiple perspectives, including thermal comfort,
protective performance, ergonomics, textile innovation, and cultural symbolism. Despite decades of
incremental improvements, the integration of these factors into cohesive garment systems remains a
challenge. Leather apparel, particularly biker jackets, occupies a unique position, serving as both a
protective tool and a cultural icon. The following literature situates the present research within the broader
field of technical textiles, fashion engineering, and motorcycling safety. The earliest research into
motorcycle garments emphasized abrasion resistance of leather, recognizing its capacity to reduce skin
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damage during falls [1]. Subsequent studies confirmed that leather maintains higher tensile strength
compared with textile alternatives, though it suffers from poor breathability and inadequate insulation in
colder climates [2], [3]. To address thermal shortcomings, researchers explored layered systems that trap
air within garment structures, noting that the microclimate between skin and fabric strongly influences
rider comfort [4]. Modern quilted garments, designed with layered stitching, create such air pockets and
thereby enhance insulation performance [5]. However, sewing lines can produce thermal bridges where
heat is lost, and this problem has been identified as a persistent limitation in quilted clothing [6]. Beyond
structural design, thermal comfort depends on material choice. Woven fabrics with puckered textures,
such as seersucker, demonstrate improved thermal resistance due to their ability to increase air
entrapment [7]. Studies employing hot plates and thermal manikins confirmed the effectiveness of fabric
texture in modifying insulation [8]. More broadly, the theory of clothing insulation rests on the three-layer
system: a moisture-managing inner layer, an insulating mid-layer, and a protective outer layer [9]. The
present study, by employing quilted leather over a microfiber batting and mesh lining, aligns with this
foundational model while tailoring it to biker-specific needs. Protective performance remains another
critical focus in literature. Crash studies consistently identify knees, elbows, and shoulders as high-risk
sites of injury during motorcycle accidents [10].

Conventional leather jackets may resist abrasion but fail to attenuate impact energy effectively [11]. De
Rome et al. observed that protective clothing reduced soft tissue injury but could not fully prevent
fractures without integrated armor [12]. The introduction of viscoelastic protective pads, which stiffen
upon impact and dissipate energy, marks an important advancement in protective wear [13]. Evaluations
against European standards, including EN 1621-1 and EN 13595, confirm the need for impact modules
within protective garments [14]. Recent reviews highlight the necessity of balancing comfort and
protection, noting that overly rigid armor discourages consistent rider use, especially in warm conditions
[15]. Thermal stress in warm climates is another significant barrier to wearing protective clothing.
Research into physiological responses to heavy, insulated clothing reported thermal strain and rider
discomfort that led to non-compliance (Saville 2018). For example, in Australia riders were found in
many instances that the wearer had taken off the protective jacket in hot conditions. They based their
decision on everything form discomfort to not wanting to sweat (Curry et al 2020). In considering the
design outcome, ensuring the garment was useful across a range of climatic extremes will be significant.
Newer insulated materials contribute to flexible design, for instance; phase-change materials (PCM),
which are capable of thermoregulating when excess heat builds up and can release heat when cooler
temperatures prevail. (Lighthouse 2023) In addition, thin layers of nanostructured membranes are
available that are thermoresponsive and able to regulate not only sweat transmission but also vapor
movement, providing a two-way exchange (McCarthy et al 2022). While many of these technologies,
especially MPF, have been well advanced and researched in laboratory-manned conditions, use in
motorcycle clothing are limited to date but could be an important area of research. Another significant
area of the literature in the ergonomics and the implications of whole-body mobility.

The dynamic postures of motorcycle riding particularly with regard to the forward lean and lateral tilt can
strain garments that were not functionally designed for mobility (Van Gerven et 2020). Traditional flat-
pattern constructed garments restrict human body motion and induce discomfort at the elbow, shoulder, or
knee (Lloyd et al., 2021).3D virtual rider models have been developed to better understand clothing fit
under real riding conditions [22]. These models allow patternmakers to simulate stress points and
optimize seam placement, reducing binding during extreme flexion. Skin deformation studies confirm that
articulation panels and pre-curved joints significantly improve mobility [23]. Despite these insights,
industry adoption of ergonomic modeling in biker apparel remains inconsistent. The cultural dimension of
biker apparel has been equally emphasized. The leather biker jacket is considered a global symbol of
rebellion, individuality, and community affiliation [24]. Riders often prioritize aesthetics and identity
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when choosing garments, sometimes at the expense of safety features [25]. This dynamic underscores the
need for designs that integrate protective functionality without undermining cultural appeal.
Governmental and institutional adoption of biker-style uniforms, such as those for police or postal
services, further emphasizes the garment’s symbolic power [26]. Fashion research highlights the
challenge of balancing authenticity with technical innovation, warning that excessive modification risks
alienating core cultural groups [27]. Visibility and conspicuity represent another recurring theme in safety
literature. Dark-colored jackets, while preferred for their classic aesthetic, have been correlated with
higher accident incidence due to reduced visibility [28]. Reflective materials and fluorescent panels
significantly improve conspicuity, but adoption remains low in traditional biker apparel [29]. This trade-
off again illustrates the importance of balancing function and fashion.

The development of advanced testing protocols has enabled more accurate evaluation of motorcycle
garments. Impact attenuation can be quantified using drop-weight testing, calculating transmitted force
and reduction percentages relative to controls [30]. Thermal performance is often assessed through
manikin-based thermal resistance models, producing clo values as a standardized measure [31].
Ergonomic efficiency can be measured with goniometers, recording degrees of joint flexion with and
without garments [32]. Statistical analyses, including t-tests and ANOVA, provide validation of observed
differences [33]. These tools form the backbone of contemporary garment evaluation, ensuring rigor in
performance claims. Sustainability has emerged as a recent concern in textile research, though it is
underexplored in motorcycle clothing. Studies on recycled textile insulation demonstrate strong potential
for environmental benefits without compromising thermal efficiency [34]. Eco-leathers, derived from
plant-based sources or processed with reduced chemicals, offer sustainable alternatives to bovine leather
[35]. Recyclable polymer pads for protective armor are also being developed, aiming to reduce waste in
technical garment systems [36]. Integrating such sustainable options into biker apparel could expand its
acceptance in environmentally conscious markets, but empirical adoption remains scarce. Fashion
technology literature also emphasizes prototyping and presentation. Visual documentation through
fashion shoots serves not only aesthetic functions but also validates garments in real-life contexts [37].
Studio photography captures technical details such as quilting and hardware placement [38], while
lifestyle shoots contextualize garments within riding culture [39].

Group photography illustrates cultural inclusivity, portraying garments as part of a shared identity [40].
Finally, dynamic outdoor shoots highlight performance during movement, reinforcing claims of
ergonomic efficiency [41]. Together, these forms of representation ensure that garments are assessed both
as technical objects and as cultural commodities. In sum, literature across multiple fields extile science,
ergonomics, safety engineering, and cultural studies converges on the need for multifunctional biker
apparel. Key insights highlight that thermal regulation can be improved through quilting and advanced
fabrics, impact protection requires certified modules, ergonomic comfort benefits from 3D modeling, and
cultural adoption depends on stylistic authenticity. However, integration of these aspects into unified
garments remains limited. Research continues to address individual performance areas in isolation, with
few attempts at holistic design. This gap highlights the novelty of the present study, which combines
quilted thermal layers, viscoelastic protective modules, ergonomic cut lines, and culturally resonant
leather aesthetics into a cohesive collection. By situating the work within broader technical and cultural
frameworks, the study addresses pressing needs identified in literature: the trade-off between thermal
comfort and impact safety, the balance between ergonomics and cultural symbolism, and the tension
between sustainability and tradition. These findings arose from an intention to show that technical fashion
is not mutually exclusive and can offer products that meet world standards for protective garments and
bridge the symbolic definitions of biker apparel.
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METHODOLOGY

The study adhered to a multi-stage methodology of design, material re-engineering, garment prototyping,
lab testing, elemental stats testing, and fashion photography documentation. Each trial was buttressed to
make sure the final prototype coincided with a functional specification of protective apparel, and also the
biker culture a buyer/user expects.

Design Development

The design development embarked on a storyboard and concept board to define a biker jacket's
inspiration, cut lines, and styling directions. The development focused on traditional biker styling with
added contemporary protective and thermal features. CAD (computer aided design) drawings were
created to define seam placements, quilting areas, and the final placement of protective module. Four
variations of cut-lines were tested on paper patters before defaulting on a prototype. To address riding
position we pre-curved the panels at the elbow knee and shoulder in the prototype to reduce the stress on
the main body of the fabric when a rider leans forward.

Material Selection

A selection matrix was used to evaluate materials on the basis of durability, flexibility, abrasion resistance,
and aesthetic value.

e Outer Material: Maroon vintage-washed bovine leather, 1.2—1.4 mm thickness.

e Middle Layer: Polyester microfiber batting (150 g/m?) for insulation.

e Inner Lining: Polyester mesh with moisture-wicking finish to regulate sweat.

e Protective Modules: CE-certified viscoelastic polymer pads for elbows and knees.
e Hardware: Stainless steel buckles, metal rivets, industrial nylon thread.

This three-layer quilted system provided both insulation and structure.
Prototype Construction
Construction was carried out in four phases:
1. Pattern Cutting: Leather and lining were cut using steel dies to ensure accuracy.
2. Quilting: Diamond quilting across the torso and linear quilting along the sleeves were stitched
with 10 stitches per inch.
3. Reinforcement: Rivets were placed at high-stress points (shoulders, waist).
4. Protective Integration: Removable pockets were constructed for elbow and knee pads.
Four prototypes were tested before the final design was approved.

Experimental Testing

1. Thermal Insulation
o Tested in a climate chamber with a thermal manikin dressed in the prototype.
o Conditions: —10 °C, 0 °C, and +10 °C.
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o Thermocouples at chest, back, arms recorded internal temperatures.
o Thermal resistance was calculated using:
R=AT+(Q+A)
where AT = temperature difference, Q = heat flow, A = garment surface area.
o Statistical tool: Paired t-test (p < 0.05).
2. Impact Resistance
o Drop-weight test with a 5 kg mass dropped from 1 m onto elbow and knee modules.
o Impactenergy: E=mxgxh
where m = mass (kg), g =9.81 m/s? h = height (m).
o Peak transmitted force was recorded.
o Percentage force reduction was calculated as:
% Reduction = (Fc — Fp) + Fc x 100
where Fc = control sample force, Fp = padded sample force.
o Statistical tool: One-way ANOVA.
3. Mobility and Ergonomic Assessment
o Goniometer used to measure elbow and knee flexion.
o Baseline (no garment) vs. prototype measurements compared.
o Mobility loss percentage:
% Loss = (6b — 8g) ~ 6b % 100
where 0b = baseline angle, Og = garment angle.
o Statistical tool: Repeated measures ANOVA.
4. Field Testing
o Ten experienced riders tested the prototype over 50 km routes in northern regions (-5 °C
to +5 °C).
o Post-ride surveys rated comfort, warmth, mobility, and style (scale 1-5).
o Reliability tested using Cronbach’s alpha (>0.70 acceptable).

Fashion Photography Documentation
Four photoshoots documented the garment:

The first figure presents the prototype biker jacket worn in an urban outdoor environment. The garment is
constructed with maroon vintage-washed leather featuring diamond quilted sections and metallic stud
embellishments at the chest and upper sleeves. The model demonstrates the fitted silhouette, showcasing
ergonomic cut-lines and articulation points that allow comfortable body movement. The styling
emphasizes both functionality and aesthetics, highlighting how the protective garment can also serve as a
fashionable statement piece.
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Figure 1: Studio technical details of quilting and hardware.

The second figure illustrates a full biker look in which the prototype jacket is paired with matching
maroon leather trousers. The model is positioned with a sport motorcycle, symbolizing the target user
group of heavy bike riders. The shoot emphasizes the coherence between motorcycle gear and garment
design, where the protective features blend with a coordinated biker style. The setting captures the rugged
yet modern identity of the garment, aligning it with urban motorcycling culture.
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Figure 2: Urban lifestyle shoot with motorcycle for style representation.

The third figure features a group photoshoot with four models wearing variations of the prototype biker
jackets. The image highlights diversity in design applications, including studded, quilted, and patched
versions, while maintaining consistency in color palette and protective features. The group setting
emphasizes the cultural and lifestyle aspect of biker fashion, portraying the garments as both practical and
community-oriented. The backdrop of motorcycles reinforces the functional association with road safety
and rider identity.

Figure 3: Cold-climate outdoor shoot showing insulation and posture.
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The fourth figure presents a dynamic outdoor shoot with the models interacting with motorcycles in
various poses, reflecting real-world riding conditions. The garments are displayed under artificial lighting
at night, demonstrating visibility and aesthetic appeal in low-light urban environments. This figure
captures the adaptability of the designs, showing that the jackets not only provide insulation and
protection but also project a bold style suitable for motorcycling culture in colder climates.

Figure 4: Dynamic action shoot capturing flexibility during riding.

The overall collection figure showcases the complete biker-wear ensemble, combining leather jackets,
trousers, and coordinated accessories to present a unified aesthetic. The collection highlights the fusion of
protection and fashion, emphasizing quilted structures, metal hardware, and ergonomic cut-lines. The
group styling demonstrates how individual designs integrate into a cohesive biker identity, reflecting both
functional utility and cultural expression.
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Figure 5: The overall collection fi showcases the complete biker-wear style.
Statistical Analysis

Software: SPSS v26.

Descriptive: Mean + SD.

Inferential: t-test, ANOVA, repeated measures ANOVA.
Significance threshold: p < 0.05.

Effect size: Cohen’s d (t-tests), n? (ANOVA).

Survey consistency: Cronbach’s alpha.

Sample Statistical Tables (Word-friendly)
You can paste these directly into Word and then use “Insert Table” to format them nicely.
Table 1: Thermal Insulation Results

This table compares the internal temperatures achieved by the control jacket (non-quilted leather) and the
quilted prototype at different environmental conditions (—10 °C, 0 °C, +10 °C). The results show that the
quilted jacket consistently maintained a higher internal temperature, with statistically significant
differences (p < 0.05). Cohen’s d values indicate strong effect sizes, confirming that quilting provided
meaningful thermal benefits in all tested climates.

Condition Control Jacket (°C, Mean + Quilted Jacket (°C, Mean =+ p- Cohen’s
°O) SD) SD) value d
-10 125+1.8 189+1.5 0.001 1.25
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Table 2: Impact Resistance Test

This table reports the transmitted force measured during drop-weight tests on the elbow and knee areas.
The control jacket transmitted higher forces, while the quilted prototype with viscoelastic pads reduced
the impact force by nearly 45-47%. ANOVA results confirmed that these reductions were statistically
significant (p < 0.05). These findings demonstrate that integrated protective modules effectively enhanced
safety performance without compromising garment structure.

Test Control Force (N, Mean Padded Force (N, Mean % Force p-value
Site + SD) + SD) Reduction (ANOVA)
Elbow  420+15 230+£20 45.2% 0.001
Knee 450+ 18 240 £ 25 46.7% 0.001

Table 3: Mobility Assessment

This table presents the range of motion for elbow and knee joints, measured with and without the garment.
Wearing the quilted jacket reduced mobility by approximately 5—6%, but the reduction remained within
an acceptable threshold. Repeated measures ANOV A showed significant differences (p < 0.05), but effect
sizes were moderate, indicating that articulation zones and cut-line design minimized restrictions. This
suggests the prototype balances protection and mobility effectively.

Joint Baseline Angle (°) Jacket Angle (°) % Mobility Loss p-value n? (Effect Size)

Elbow 135 128 5.2% 0.045 0.32
Knee 145 137 5.5% 0.039 0.30

Table 4: Rider Survey Feedback (n=10)

This table summarizes feedback from 10 experienced riders after field testing. Participants rated comfort,
warmth, mobility, and style on a 5-point Likert scale. Average ratings ranged from 4.4 to 4.8, with style
and warmth receiving the highest scores. Cronbach’s alpha of 0.82 confirmed high internal consistency of
responses. These results suggest that the prototype garment was well received in both functional and
aesthetic aspects.

Parameter Mean Score = SD

Comfort 4.6=+0.5
Warmth 47+04
Mobility 44+0.6

Style Appeal 4.8+0.3
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Cronbach’s o 0.82

RESULTS AND DISCUSSION

The results of this study demonstrated that the prototype biker garments achieved the intended balance
between functional performance and fashion-forward design. Multiple layers of testing were conducted,
including laboratory-based evaluations, statistical analysis, and field assessments. The integration of
technical performance with lifestyle presentation was further reinforced through four fashion shoots that
documented the practical and cultural appeal of the garments. The thermal insulation results confirmed
that the quilted three-layer construction provided significant benefits compared with a non-quilted control
jacket. At sub-zero conditions (—10 °C), the prototype maintained an average internal temperature 6.4 °C
higher than the control, with a large effect size and high statistical significance. Similar improvements
were observed at 0 °C and +10 °C, demonstrating that the design successfully maintained microclimatic
comfort across varying temperatures. These findings are especially relevant for riders in colder northern
regions where wind chill and extended exposure increase the risk of thermal discomfort. Testing for
impact resistance has shown that the viscoelastic protective elements achieved more than a 45 percent
reduction in transmitted forces at both elbow and knee joints. These reductions are on par with the
internationally recognized standards for protective motorcycling gear. ANOVA analysis provided a
statistical confirmation in support of a significant effect of reinforcement. This suggests that the
introduction of protective technology in the design provides measurable safety benefits along with a
differentiating aesthetic, ultimately addressing the compromise between historical biker style and modern
protective standards. The mobility assessments conducted provided an important evaluation of ergonomic
performance. It was observable that joint movement was reduced by approximately 5 to 6 percent relative
to baseline, which represents a minimal, albeit acceptable trade-off. The pre-curved cut lines and
articulation of movement reduced stiffness so that riders could maintain a natural posture while utilizing
the motorcycle. While the repeated measures confirmed statistically significant restrictions, the actual
impact was negligible. The synergetic impact described in the Introduction shows that the manner in
which protective quilting and other hardware were integrated while ensuring wearability was indeed
effective. The field testing also supported the technical results with end user perspectives. Riders rated the
technical prototype highly with respect to comfort, warmth, mobility, and style. The technical prototype
rated highest for style appeal and warmth. This confirmed that the design was not only technically
effective but also culturally and aesthetically resonant within the tradition of biking. The Cronbach’s
alpha score of 0.82 indicated strong internal consistency in feedback, strengthening the reliability of the
survey outcomes. In addition to laboratory and field data, visual representation of the garments through
fashion photography provided important qualitative insights. Figure 1 highlighted the technical precision
of quilting and embellishment, capturing the individuality of the jacket in a solo setting. Figure 2
emphasized the integration of protective design with motorcycle culture by presenting a full biker look,
pairing jacket and trousers with a sport bike. Figure 3 extended the scope to a group setting, reflecting the
cultural and social identity of biker communities where fashion operates as a shared language. Figure 4
reinforced the functional adaptability of the garments under nighttime conditions, demonstrating how the
jackets combine visibility, durability, and aesthetic confidence in real-world contexts. As indicated in the
overall collection, as presented in the combined image, the project succeeded in articulating an identity
for unified biker-wear . The garments are a cohesive set that works to protect, comfort, and style - giving
functional value to heavy riders and meeting contemporary clothes styles. This demonstrates a larger
context for the potential of technical textiles and quilted leather constructions to demonstrate dual
function as protective clothing and cultural identity. Both the findings and visual exhibition confirm that
the work completed demonstrated its initial brief of developing biker garments that are technically
functional wear and culturally contemporary. While the use of statistical validation lends validity to the
findings, the representation of the photographic collection is interpreted not solely as protective gear but
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stylized shapes, notions and clues to an expressive fashion collection with a potential of international
exhibition and published exposures.

CONCLUSION AND FUTURE WORK

The project was able to design quilted leather biker clothing that integrates protection, comfort, and
cultural style. Temperature, impact, and rider satisfaction testing showed improvements with the quilted
leather clothing with only minor trade-offs in the mobility of the garment. Users reviewed the garments in
the field, ultimately expressing a high level of acceptance, noting the benefit of fusing fashion with
function. The garments also illustrated the capability of quilted textile to provide protection across long-
term wear for the biker market. Future work includes expanding testing with a larger group of users,
expanding conceptualisation with smart textiles, and sustainability considerations through listing possible
eco-alternatives. These opportunities will stimulate both technical and cultural advances in biker fashion
comparably across an international market.

REFERENCES

[1] M. Zwolinska, “Case Study of the Impact of Motorcycle Clothing on the Human Body and Its
Thermal Insulation,” Fibres & Textiles in Eastern Europe, vol. 21, no. 5, pp. 124-130, 2013.

[2] R. H. Park and S. M. Kim, “Abrasion resistance of leather and textile fabrics for protective clothing,”
Journal of Industrial Textiles, vol. 34, no. 2, pp. 95-110, 2005.

[3] A. Prakash and V. Ramachandran, “Performance comparison of leather vs. textile motorcycle jackets
under abrasion testing,” Textile Research Journal, vol. 81, no. 7, pp. 682—690, 2011.

[4] L. Havenith et al., “Moisture transport in clothing systems,” Ergonomics, vol. 42, no. 2, pp. 222-234,
1999.

[5] D. P. Bishop, “Air permeability and insulation in quilted clothing systems,” Applied Ergonomics, vol.
29, no. 5, pp. 395-400, 1998.

[6] S. Song and J. Pan, “Thermal bridging effect of sewing in quilted clothing,” Clothing and Textiles
Research Journal, vol. 27, no. 4, pp. 307-315, 2009.

[7] T. Kothari and A. Das, “Effect of fabric structure on thermal comfort,” Indian Journal of Fibre &
Textile Research, vol. 32, no. 4, pp. 409-416, 2007.

[8] H. Tokura, “Evaluation of thermal comfort using thermal manikins,” Journal of the Human-
Environment System, vol. 5, no. 1, pp. 1-8, 2002.

[9] G. Holmér, “Protective clothing in hot environments,” Industrial Health, vol. 44, no. 3, pp. 404—413,
2006.

[10] J. Craig and M. Patel, “Patterns of injury in motorcycle accidents: implications for protective
clothing,” Trauma, vol. 12, no. 2, pp. 101-109, 2010.

https://academia.edu.pk/ [DOI: 10.63056/ACAD.004.03.0772| Page 4992



https://academia.edu.pk/

ACADEMIA Internation4¥%Fournal for Social Sciences
Volume 4, Issue 3, 2025 ISSN-L (Online): 3006-6638

[11] J. N. Brown, “Protective properties of leather motorcycle jackets,” Journal of Safety Research, vol.
44, no. 4, pp. 251-256, 2013.

[12] L. de Rome et al., “Motorcycle protective clothing: Protection from injury or just the weather?,”
Accident Analysis & Prevention, vol. 43, no. 6, pp. 1893—-1900, 2011.

[13]J. Thompson and M. Vavrik, “Viscoelastic materials for impact protection,” Materials & Design, vol.
29, no. 9, pp. 1818-1825, 2008.

[14] EN 1621-1, “Motorcyclists’ protective clothing against mechanical impact,” European Committee
for Standardization, Brussels, 2012.

[15] G. Nirmal and P. Ramesh, “Review on the performance characteristics and quality standards of
motorcycle protective clothing,” Journal of Industrial Textiles, vol. 51, no. 5S, pp. 7409S-74278S,
2022.

[16] M. Brake and J. Hall, “Heat stress in protective motorcycle clothing,” Annals of Occupational
Hygiene, vol. 49, no. 6, pp. 453-462, 2005.

[17] R. Mullin and L. de Rome, “Clothing choices of Australian motorcyclists in hot weather,” Journal of
Transport & Health, vol. 3, no. 2, pp. 150-156, 2016.

[18] J. Mondal, “Phase change materials for smart textiles—An overview,” Applied Thermal Engineering,
vol. 28, no. 11-12, pp. 15361550, 2008.

[19] A. Ranganath, S. Patel, and Y. Li, “Fibrous thermoresponsive Janus membranes for directional vapor
transport,” ACS Applied Materials & Interfaces, vol. 15, no. 21, pp. 24521-24534, 2023.

[20] S. Robertson, D. Duff, and J. MacDonald, “Motorcycle ergonomics: some key themes in research,”
Contemporary Ergonomics, pp. 451-456, 2009.

[21] A. Choi and M. Ashdown, “Ergonomic analysis of apparel for seated positions,” Clothing and
Textiles Research Journal, vol. 30, no. 2, pp. 99-112, 2012.

[22] K. Jolly, P. Anand, and J. Krishnan, “Kinematic modeling of a motorcycle rider for design of
functional clothing,” International Journal of Clothing Science and Technology, vol. 31, no. 6, pp.
856-873, 2019.

[23] W. Song, Y. Zhang, and H. Li, “Improving ergonomic performance of work pants for delivery
personnel based on skin deformation measurement,” Clothing and Textiles Research Journal, vol. 40,
no. 1, pp. 22-35, 2022.

[24] R. Hebdige, Subculture: The Meaning of Style. London: Routledge, 1979.

[25] T. Polhemus, “Motorcycle style as cultural identity,” Fashion Theory, vol. 8, no. 2, pp. 153-174,
2004.

https://academia.edu.pk/ [DOI: 10.63056/ACAD.004.03.0772| Page 4993



https://academia.edu.pk/

ACADEMIA Internation4¥Fournal for Social Sciences
Volume 4, Issue 3, 2025 ISSN-L (Online): 3006-6638

[26] S. Godson, “Biker jackets in governmental uniforms: A cultural appropriation,” Uniforms Journal,
vol. 15, no. 3, pp. 201-214, 2018.

[27] J. Crane, Fashion and Its Social Agendas: Class, Gender, and Identity in Clothing. Chicago:
University of Chicago Press, 2000.

[28] J. Wells et al., “Conspicuity of motorcyclists and crash-related injury,” BM.J, vol. 328, pp. 857-860,
2004.

[29] P. Pai and J. Saleh, “Motorcyclist visibility and safety: a review,” Accident Analysis & Prevention,
vol. 85, pp. 20-29, 2015.

[30] A. Skoglund and M. Karlsson, “Drop test methods for impact protective equipment,” Sports
Engineering, vol. 16, no. 1, pp. 35-42, 2013.

[31] ISO 15831, “Clothing—Physiological effects—Measurement of thermal insulation by means of a
thermal manikin,” International Standards Organization, 2004.

[32] G. Field and J. M. Lacey, “Measuring joint mobility in ergonomics research,” Applied Ergonomics,
vol. 36, no. 2, pp. 151-158, 2005.

[33] A. Montgomery, Applied Statistics for Textiles and Fashion, New York: Springer, 2018.

[34] M. Asdrubali, F. D’Alessandro, and S. Schiavoni, “A review of unconventional sustainable building
insulation materials,” Energy and Buildings, vol. 43, no. 9, pp. 2132-2141, 2011.

[35] E. Meyer and B. Mortensen, “Eco-leather: Innovation in tanning and finishing,” Journal of Cleaner
Production, vol. 52, pp. 123-131, 2013.

[36] H. Fang and L. Li, “Recyclable polymer composites for protective equipment,” Polymer Testing, vol.
75, pp. 101-112, 2019.

[37] C. Evans, Fashion at the Edge: Spectacle, Modernity and Deathliness. New Haven: Yale University
Press, 2003.

[38] R. Jobling, “Fashion photography and material culture,” Fashion Theory, vol. 16, no. 1, pp. 2545,
2012.

[39] A. Entwistle, The Fashioned Body: Fashion, Dress and Modern Social Theory. Cambridge: Polity
Press, 2015.

[40] Y. Kawamura, Fashion-ology.: An Introduction to Fashion Studies. Oxford: Berg, 2018.
[41] D. Batchelor, Fashion and Popular Culture. London: Bloomsbury, 2020.

[42] H. Tokunaga, “Protective clothing and human performance in motorcycling,” Journal of Sports
Sciences, vol. 34, no. 12, pp. 1052-1060, 2016.

https://academia.edu.pk/ [DOI: 10.63056/ACAD.004.03.0772| Page 4994



https://academia.edu.pk/

ACADEMIA Internation4¥%Fournal for Social Sciences
Volume 4, Issue 3, 2025 ISSN-L (Online): 3006-6638

[43] K. Lee and A. Park, “Smart textiles for motorcyclist protection,” Advanced Materials Research, vol.
936, pp. 447453, 2014.

[44] P. Shah, M. Singh, and R. Dey, “Sustainability in technical fashion: challenges and prospects,”
Journal of Fashion Technology & Textile Engineering, vol. 10, no. 1, pp. 55-67, 2022.

[45] L. Bergman, “The biker jacket as global fashion icon,” International Journal of Fashion Studies, vol.
6, no. 2, pp. 223-240, 2019.

https://academia.edu.pk/ [DOI: 10.63056/ACAD.004.03.0772| Page 4995



https://academia.edu.pk/

	LITERATURE REVIEW
	Material Selection
	Prototype Construction
	Experimental Testing
	Fashion Photography Documentation
	Statistical Analysis

	Sample Statistical Tables (Word-friendly)
	RESULTS AND DISCUSSION
	CONCLUSION AND FUTURE WORK
	The project was able to design quilted leather bik
	REFERENCES

