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Combining 3D Printing and Knitting: A New Approach to Integrated 
Saddle Design

Descriptor

From 2019 to 2021 (ITF project ITP/052/18TI, HKD 2.5M), Prof. Ho led a team focused on creating novel textile 
structures by integrating conventional knitting loop mechanisms with advanced 3D printing technology. This 
research was further supported by two subsequent funding projects from 2022 to 2025 by PolyU SFT and RiSports 
(HKD 700K), which enabled him to apply these innovations to the design of sports equipment. Notably, he 
observed that 3D printing technology is increasingly used for bespoke bicycle saddles, allowing the separate 
production of soft layers and rigid bases and rails, rather than producing them as a single printed piece. To 
address this knowledge gap, Prof. Ho specifically investigated the sandwich structure of knitted spacer fabric – a 
material commonly used in sports equipment – and enhanced it through the application of 3D printing 
technology. After conducting finite element simulations and producing multiple prototypes, he successfully 
integrated these structures into saddle designs to achieve effective shock absorption. Furthermore, he advanced 
the technology by incorporating continuous carbon fibres and onyx to control rigidity and flexibility, enabling the 
production of a seamless saddle in a single 3D printing process without manual assembly. 

The research methodology included a thorough literature review of market samples, journal articles, and patents. 
A practice-based approach provided novel insights through design practice. The new lattice structure and 
modified rail design were evaluated using finite element analysis and a custom hip model for physical testing. 
Outputs were disseminated through design awards, exhibitions, patents, and an academic article.

Results demonstrated that minor modifications to rail geometry design could reduce maximum absolute stress by 
23% and deformation by 49%. The prototype remained structurally intact after ten cycles under a 230 kg load. A 
preliminary cycling durability test over one year confirmed the prototype’s integrity after 1,000 km of road and 
mountain riding.

(299 words)
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Personal Profile: Prof. Chupo HO

Associate Professor Chu-po Ho is a researcher specializing in the design of 
functional sports apparel/textiles and the development of related equipment. 
His research focuses on the integration of cutting-edge knitting technologies, 
the ergonomic design of sports clothing to enhance performance, and the 
creation of innovative 3D-printed structures through modifications of knitting 
loop stitch mechanisms.

As Principal Investigator (PI), Professor Ho has submitted three MCOs. In MCO 1, 
he led a team in creating a flexible buoyant fabric using a modified inlay knitting 
technique. This fabric is notable for its flexibility and bendable qualities, which 
significantly reduce the bulk of conventional swimming devices. In MCO 2, he 
advanced this buoyant fabric's application in designing a range of buoyant 
swimming vests for children. The design features adjustable buoyancy to 
accommodate varying swimming abilities among children. The development 
stages of the vests and their rating of wearer trials were also reported. MCO 3 
was a collaborative project funded by the School of Fashion and Textiles and the 
Research Institute of Sports at The Hong Kong Polytechnic University, 
amounting to HKD 700,000. In this initiative, Professor Ho directed another 
team in developing experimental 3D-printed lattice-structured materials 
inspired by the high compression properties of knitted spacer fabrics. This 
design was applied to bicycle saddles, crucial for enhancing rider comfort and 
performance, per the funding scheme's requirements.

In addition to his research publications, patents, and design registrations, 
Professor Ho has received international recognition for his work, including the 
2024 Red Dot Design Award (Winner in Design Concept) and the Gold Award at 
the 2022 Inventions Geneva Evaluation Days.

Combining 3D Printing and Knitting: A New Approach to Integrated Saddle Design
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Research Questions

1. How can the principles of knitted spacer textile be adapted into 3D-printed sandwich lattice designs?

2. What design strategies ensure the combination of flexible sandwich lattice and rigid continuous carbon fibre rail 
structure within a single 3D printing process?

3. What is the advancement of applying different 3D printing structures to achieve the production of a bike saddle 
with a single printing process?

4. How can finite element analysis and experimental testing be applied to evaluate and predict the mechanical 
performance of the 3D-printed structures?

5. What are the evaluation results regarding the features and reliability of a bicycle saddle produced through this 
single 3D printing process?

Combining 3D Printing and Knitting: A New Approach to Integrated Saddle Design
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Research Outputs

• 1 x Artefact

• 3 x Patent (China patent x 1; Hong Kong patent x 2)

• 1 x Academic journal article 

Chick, M., Ho, C. *, Au, J., Wong, S. & Yip, J. (2025), “Combination of 
3D printing and knitting: the loop stitch design and its effects on 
tensile strength and elongation at break”, International Journal of 
Fashion Design, Technology and Education, 18(2), 233–242. 
(Published online in Jul 2024) 
https://doi.org/10.1080/17543266.2024.2375652

Combining 3D Printing and Knitting: A New Approach to Integrated Saddle Design
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Research Field & Key References 

Knitting, Spacer Fabric, and 3D Printing 

Knitting is characterized by its high process flexibility and the ability to create diverse fabric structures through 
interlocking loops of yarn. Over the past 20 years, automated flat and circular knitting machines have become 
increasingly prevalent in the knitwear and fabric industries, producing fabrics that combine softness and elasticity. 
In the knitting process, loops of yarn are interlocked using needles to form knit structures. Weft knitting produces 
horizontal loops across the fabric, whereas warp knitting produces vertical loops along the length of the fabric 
(Chick et al., 2025).  A spacer fabric is a three-dimensional (3D) textile consisting of two separate outer layers joined 
together and held apart by spacer yarns. These spacer yarns act as linear springs when the fabric is compressed, 
making them a primary factor in determining the fabric’s compressibility. Spacer fabrics have been adapted into a 
variety of specialized textile products by modifying fabric structures and finishing methods for diverse applications 
(Rudy & Wardiningsih, 2021). Warp-knitted spacer fabrics are a unique type of textile structure in which spacer 
yarns are inserted between the front and back knitted layers, forming a 3D fabric. Spacer fabrics are particularly 
effective at absorbing impact forces and have potential applications in vibration isolation (Yu et al., 2023). 

Figure 1 (a – d) illustrates the cross-sections of different weft-knit spacer textiles.

Source: Liu, Y., & Hu, H. (2011). Compression property and air permeability of 
weft-knitted spacer fabrics. The Journal of The Textile Institute, 102(4), 366–372. 

(Reproduced with permission from Taylor & Francis)

Fig. 1 (a-d). Cross-sections of different weft-knit spacer fabrics

Combining 3D Printing and Knitting: A New Approach to Integrated Saddle Design
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Image not included. Please contact the author for permission to view or reuse.
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Research Field & Key References 

- According to Li et al. (2009), “the fabric structure parameters 
can be designed variably, including the pile height, the 
distribution density of piles, the anisotropy distribution of the 
yarns in the warp and the weft directions. As reinforcement of 
composite, the 3-D spacer fabric can be made of glass fiber, 
carbon fiber, basalt fiber or hybrid yarns” (Figure 2). 

- Steffens et al. (2017) developed polymeric composite 
materials reinforced with auxetic knitted fabrics and 
evaluated the extent to which the auxetic behaviour of the 
fibrous reinforcement was transferred to the resulting 
composite (Figure 3).

Creative Design of Spacer Materials

Fig. 2. Configuration of the 3-D spacer fabric

Source: Li, M., Wang, S., Zhang, Z., et al., (2009), ”Effect of structure on 
the mechanical behaviours of three-dimensional spacer fabric 

composites”, Applied Composite Materials, 16, 1–14. 
(Reproduced with permission from Springer Nature)

Fig. 3. Knitted fabrics impregnated with the resin placed on a 
raised and planar grid.

 Source: Steffens, F., Oliveira, F.R., Mota, C., & Fangueiro. R., 
(2017), ”High-performance composite with negative Poisson’s 

ratio”, Journal of Materials Research, 32, 3477–3484. 
(Reproduced with permission from Springer Nature) 

Combining 3D Printing and Knitting: A New Approach to Integrated Saddle Design
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Research Field & Key References

Research Gap of the Bike Saddle Produced by 3D Printing Technology

Three-dimensional (3D) printed bike saddles have gained popularity in recent years, with companies such as Selle 
Italia, Fizik, Bjorn, and Specialized producing saddles that incorporate 3D-printed padding. Table 1 lists the brand, 
model and product weight of these 3D printed saddles available in the market. However, current production methods 
still rely on conventional assembly processes, such as attaching rails and gluing the 3D-printed padding cover to the 
shell. As a result, commercially available 3D-printed bike saddles offer limited advantages in terms of recyclability and 
resource efficiency. Moreover, academic journal articles, patents, and market research provide only sparse information 
on related designs or on how these concepts could be realized through a single, integrated 3D printing process.

To address these research gaps, this study investigated the feasibility of combining innovative 3D printing design 
concepts with sandwich structures to improve bike saddle design. The goal was to develop a 3D printing process and 
design concept capable of producing a one-step, “seamless” bike saddle, featuring both a soft top for shock absorption 
and rigid rails to ensure structural safety.

Combining 3D Printing and Knitting: A New Approach to Integrated Saddle Design

Figure 4. Examples of 3D printed bike saddle: (a) 
Specialized S-Works Phenom, (b) Björn Cycles Setka, 
(c) fizik Antares Verso Evo 00 Adaptive, (d) Selle Italia 
SLR Boost 3D.

Source: Geyer, S., Schwemmer, J., & Hölzl, C. (2025). 
Development and Evaluation of Customized Bike Saddle 
Pads Using Innovative Design for AM Approaches and 
Suitable Additive Manufacturing Processes. Applied 
Sciences, 15(1), 472. 
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Development of Design Process Model

The study focused on developing 3D-printed loop stitches 
with a sandwich structure, with the creation process and 
design concept playing a crucial role in their evaluation.

To test the stitch design in a real-world application, a bike 
saddle was selected as the target sports equipment, in line 
with the funding party’s requirements. The design allows 
the entire saddle to be 3D-printed in a single process. 
Appropriate 3D-printed sandwich structures were 
incorporated into the final prototype, ensuring both 
functional performance and structural durability.

Research Methods, Prototypes & Materials 

Fig. 5. Design process model for this study

Combining 3D Printing and Knitting: A New Approach to Integrated Saddle Design
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• This research was a practice-based study, emphasizing the importance of generating new and original forms of 
knowledge through practice (Candy et al., 2021). In this study, a novel sandwich structure inspired by spacer 
fabric was developed using 3D printing technology (Figure 6). This design was further extended to create a 3D-
printed bicycle saddle, which could be produced in a single 3D printing process without any additional manual 
assembly.

• After consolidating the design requirements and evaluating the available 3D printing technologies at the 
university, a commercial 3D printer (Mark Two; Markforged Inc., Watertown, USA) was selected. This printer is 
capable of printing with Continuous Carbon Fibre (CCF) and Onyx. Carbon fibre was identified as one of the 
most suitable 3D printing materials to enhance the strength of the saddle rails. 

• To evaluate the durability and structural performance of the new rail design, computational simulations using 
the finite element method and compression tests with a custom-made hip model were conducted (Figure 7). 
Additionally, a 6-month trial by a cyclist was carried out throughout the development period to assess every 
version of the prototypes (Figure 8). 

Fig. 6. Computational simulation 
(finite element method).

Fig. 7. Compression test with 
“customized hip model”

Fig. 8. Trial test

Research Methods, Prototypes & Materials 
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Development of 3D Printed Sandwich Structures 

A plain knitting structure (i.e. the single jersey stitch) was studied and developed as the starting point for a 3D-
printable textile. Based on the plain single jersey (SJ) structure, the details of the loop stitch design—including its shape 
and loop size—were examined. Various 3D printing methods were explored, and trial stitches were printed to allow an 
initial subjective evaluation of printing quality, the combination of 3D printing materials with different hardness levels, 
and their relationship with physical property test results. Similar to a knitted loop, the basic 3D-printed loop unit 
consists of a head (H), a side leg (L), and a foot (F), as illustrated in Figure 9. 

Figure 10 shows the preliminary result: the 3D-printed knitting loop stitch design. This initial trial provided a 
foundation for the subsequent design of sandwich spacer structures for 3D-printed objects.

Fig. 9. Parts of the single jersey loop stitch: loop head (a), loop leg (b), 
loop foot (c), and loop body diameter (d)

Fig. 10. Trial prototypes for sandwich spacer structure

Research Methods, Prototypes & Materials 
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Development of 3D Printed Sandwich Structures 

Inspired by warp-knitted and weft-knitted spacer fabrics, various sandwich structures were designed based on 
the principles of spacer fabric and the internal construction of mattresses (Figure 11). The feasibility of 
achieving high-quality prints for the final prototypes was also considered. Finite element (FE) simulations were 
conducted to evaluate the effectiveness of the structural designs in terms of their compressive performance 
and potential for pressure relief.

The simulation results indicate that the zigzag structure exhibits the greatest deformation under both top-
surface compression and side-loading tests.

Fig. 11. Designs of workpiece. (a) Zigzag with 0.6-mm wall 

thickness, (b) zigzag with 0.8-mm wall thickness, (c) zigzag with 

1.0-mm wall thickness, (d) cross-linked circles with 0.6-mm wall 

thickness, (e) cross-linked circles with 0.8-mm wall thickness, (f) 

cross-linked circles with 1.0-mm wall thickness, (g) stacked 

circles with 0.6-mm wall thickness, (h) stacked circles with 0.8-

mm wall thickness, (i) stacked circles with 1.0-mm wall 

thickness, and (j) illustration of boundary condition, loading 

condition, and reference point for computational simulation

Research Methods, Prototypes & Materials 
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Development of 3D 
Printed Sandwich 
Structures 

A reference point was 
established at the midpoint 
of the upper right edge of 
the workpiece (j). Design (f), 
which showed the least 
deformation under lateral 
force, was selected as the 
reference deformation unit.

Among the tested 
configurations, the zigzag 
designs exhibited the 
greatest overall 
deformation. The stacked-
circle design demonstrated 
lower deformation under 
compression loading but 
was more susceptible to 
side loading. In contrast, the 
cross-linked circle design 
showed the opposite 
behaviour (Figures 12 and 
13).

Fig. 13. 
Computer 
prediction of 
workpieces 
under side 
loading

Fig. 12. Computer 
prediction of 
workpieces under 
compression 
loading 

Research Methods, Prototypes & Materials 
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Development of 3D Printed 
Sandwich Structures 

Prototypes of the sandwich structure 
were developed, drawing inspiration from 
the construction of spacer fabrics and the 
innerspring patterns of mattresses.

A spacer fabric is a double-faced fabric 
produced using a double-needle knitting 
machine and incorporates filler yarns that 
provide shock absorption. Consequently, 
spacer fabrics are often referred to as 
“sandwich” fabrics (Figures 14 and 15). 

Importantly, the pattern, volume, and 
thickness of the filler yarns can be 
controlled, allowing adjustment of the 
level of shock absorption provided by the 
spacer fabric. 

In addition, the knitting stitches used in 
the top and bottom surface layers can be 
designed to be porous, enhancing both air 
and water permeability. Fig. 15. Simulation of construction of spacer fabric and mattress springs

Fig. 14. Simulation of knitted textile surface

Research Methods, Prototypes & Materials 
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Connecting Sandwich Structure to the Inner Part of Bike Padding 

Padding design was also a key consideration, as padding directly distributes the rider’s weight and 
absorbs vibrations. To inform the design process, we examined products with similar cushioning 
functions. Consequently, an internal structure incorporating spacer fabric – commonly used in cushioning 
for athletic shoes and car seats (Li et al., 2021) – and internal springs, as found in mattresses, was 
adopted. Multiple zigzag springs were extruded along the vertical plane of the saddle’s centreline (Figure 
16), with the two ends of each spring connected to the cover and the saddle shell, respectively. Each 
zigzag spring could be assigned a specific wall thickness, and different regions within a single spring could 
vary in thickness. This approach enables the production of padding with customized areal support, 
manufactured efficiently and cost-effectively through 3D printing.  

Fig. 16. Design of 
padding with the 
inspiration from the 
construction of spacer 
fabric

Research Methods, Prototypes & Materials 
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Connecting Knitted Surface to the Cover Design 

To simulate the knitting loop structure of spacer fabric, the initial cover design comprised staggered elliptical 
cylinder elements (Figure 17a). However, the test print of this design proved too rigid and exhibited only minor 
deformation under the intended loading conditions. Consequently, the design was modified to consist of multiple 
“C”-shaped thin plate units, each curved in multiple directions to ensure a smooth surface without sharp edges. A 
single “C”-shaped unit is shown in Figure 17b, and the corresponding cover is presented in Figure 17c. A known 
limitation of fused deposition modelling (FDM) printing is the formation of interlayers with relatively low 
mechanical strength (Coogan & Kazmer, 2020). Because our cover was composed of numerous small, staggered 
units – similar to the structure of 3D-printed spacer fabrics (Halbrecht et al., 2023) – the interlayer bonding area 
was, in some cases, too small (Figure 18a), which increased the risk of product failure. To address this issue and 
enhance interlayer performance, the cover design was slightly modified to substantially improve bond strength 
without significantly altering the cover’s appearance (Figure 18b).

Fig. 17. Designs of bike saddle cover. (a) Elliptical cylinder element. (b) “C”-
shaped element. (c) Cover comprising “C”-shaped elements

Fig. 18. Comparison of interlayer area designs. (a) Typical 
staggered-component design. (b) Improved design

Research Methods, Prototypes & Materials 
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Rails Design with Continuous Carbon Fibre – A 
Strategy to Print a Seamless Bike Saddle 

The original saddle rails (Figure 19a) consisted of two parallel 
straight rods positioned 44 mm apart, each having either a circular 
cross-section of 7 mm × 7 mm or a stadium-shaped cross-section 
of 7 mm × 9 mm or 7 mm × 10 mm, allowing compatibility with a 
standard seat post. The rails must possess sufficient strength to 
support the rider’s weight and withstand vibrations during cycling. 
Considering the density and edge distance of CCFs within the 
extrusion layer, we determined that modifying the rail geometry 
could be an effective way to increase structural strength. 
Accordingly, in the subsequent design stage, the thickness at both 
ends of the rails was increased by 2 mm, and their shape was 
refined (Figure 19b). This modification increased the rail volume, 
allowing for a higher concentration of carbon fibre at the ends to 
enhance overall strength. The added thickness also served to 
constrain the seat post clamp position, ensuring correct saddle 
installation. All these design enhancements were integrated to 
reinforce the overall structure, resulting in an optimized 
configuration capable of withstanding compression, bending, and 
torsion during use. Computational simulations were then 
conducted to evaluate the effectiveness of this optimized design. 

Fig. 19. (a) Original design and (b) 
thickened-ends design of saddle rails

Research Methods, Prototypes & Materials 
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Slicing and CCF Placement 

A 3D-printed bicycle saddle is shown in Figure 20. As Onyx products exhibit surface roughness parameters of 
approximately 5–8 microns (Saharudin et al., 2021) and the saddle was printed with a layer thickness of 0.125 mm, 
the finished product had a semi-lustrous appearance and a smooth tactile feel. The padding structure 
demonstrated a certain degree of deformability, allowing localized and temporary deformation when pressed with 
fingers. In contrast, the shell was rigid and showed only minimal deformation under pressure. The CCF–reinforced 
rails were firm and did not bend when manually tested. 

The total weight of the saddle was 171 g, making it one of the lightest bicycle saddles available on the market.  

Fig. 20. A bike saddle being printed by 
a Markforged Mark Two 3D printer

. 

Research Methods, Prototypes & Materials 
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Research Outcomes, Findings & Further Research 
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Research Outcomes, Findings & Further Research 

Fig. 21. Finite element method predictions of loading and 
deformation of rails with (a) original design and (b) thickened-

ends design

Finite Element (FE) Method for Product Analysis 

The 3D components were modelled using computer-aided 
design (CAD) software (AutoCAD R13, Autodesk, CA, USA). 
Material properties were then assigned to individual 
components in FE software (Abaqus 6.14, Simulia, Dassault 
Systèmes, France).

The stress distribution diagram (Figure 21) from the FE 
simulation indicated that the maximum stress on the rail 
occurred at the top of the straight rod near the saddle 
clamp. The predicted maximum absolute stress in the 
original design was 224.6 MPa, while that in the thickened-
ends design was 172.1 MPa, representing a 23% reduction. 
Similarly, the displacement of a point at the end of the rail 
under loading decreased from 4.62 mm in the original 
design to 2.37 mm in the thickened-ends design, a 49% 
reduction. These results demonstrate that the thickened-
ends design substantially reduced stress magnitudes in 
high-stress areas and improved overall structural rigidity. 
Therefore, the modified design was considered to enhance 
the rail’s strength and minimize internal loads and 
deformation during use.

 Combining 3D Printing and Knitting: A New Approach to Integrated Saddle Design
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Research Outcomes, Findings & Further Research 

Compression Test for Product Reliability

To evaluate the load-bearing capacity and the ability of the 
prototype to withstand a rider’s weight and impacts during 
cycling, compression tests were performed using a 
customized hip model (Figure 22) and a universal testing 
machine (TSE504C, Wance Testing Machine Company 
Limited, Shenzhen, China). The hip model was positioned on 
the saddle such that its sagittal plane aligned with the 
centreline of the saddle and its ischial tuberosities rested on 
the widened rear section. Subsequently, the compression 
plate of the testing machine applied a load to the top of the 
pelvis, transferring compressive force to the saddle through 
both the rigid and soft structures of the hip model (Figure 
23a). The loading speed was set at 10 mm/s, and the 
maximum load was limited to 2300 N. Ten compression 
tests were conducted, and the results were plotted as load–
displacement curves (Figure 23b). Based on these multiple 
curves, load–pad displacement testing was repeated under 
identical conditions. The overall deformation of the 
structure exhibited characteristics of elastic deformation 
(Gang & Caiqi, 2021). Therefore, it is inferred that the saddle 
can safely withstand a weight of approximately 230 kg, 
demonstrating sufficient strength for everyday use. Fig. 23 Compression testing set-up (a) and results (b)

Fig. 22. Design of the hip model

Combining 3D Printing and Knitting: A New Approach to Integrated Saddle Design
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Research Outcomes, Findings & Further Research 

Trial Test for Product Durability 

The 3D-printed bicycle saddle was installed 
on various types of bicycles, including road 
bikes, mountain bikes, folding bikes, and 
mini-bikes. An experienced rider (height: 173 
cm; weight: 60 kg) conducted multiple trial 
rides over a period of approximately nine 
months, covering a total distance of more 
than 1500 km. 

The longest single ride spanned 
approximately 100 km, from West Kowloon 
to the northwest New Territories of Hong 
Kong (Figure 24). No visible damage or 
structural failure was observed after the trial 
period. These results suggest that the 3D-
printed saddle is both durable and practical 
for real-world cycling use. In future studies, 
more subjects with different body weights, 
cycling habits, etc. will be recruited to gather 
comprehensive feedback to evaluate saddle’s 
performances.  

Fig. 24. Trial rides record

Combining 3D Printing and Knitting: A New Approach to Integrated Saddle Design
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Research Outcomes, Findings & Further Research 

The saddle had the following limitations that should be addressed in future research:

1. Surface finishing: The surface of the bike saddle was made of Onyx. After the removal of supporting 
materials, some edges remained rough. Future work should investigate finishing techniques to 
eliminate these defects and ensure a smooth Onyx surface. This would reduce friction between the 
saddle cover and the rider, thereby improving comfort. 

2. Colour and material options: Most bike saddles on the market are black, highlighting the need for a 
wider range of colours to suit personal preferences. Achieving colour variations can be challenging 
with certain 3D-printed materials. Therefore, alternative 3D printing materials should be explored to 
allow flexible colour and material choices, enabling the saddles to meet customer expectations 
regarding aesthetics and overall bike appearance. 

3. Comprehensive trial rides and comfort evaluation: While compression testing was conducted in this 
study, end-user feedback is critical for refining the product design. A primary goal of this saddle was 
to alleviate common rider discomfort. Due to time and funding constraints, only one person 
participated in trial rides with the 3D-printed saddle. Although this individual used the saddle for 
over three months and provided positive feedback, this data is not sufficiently comprehensive to fully 
assess the saddle’s quality or guide further design improvements. Future studies should involve a 
larger group of participants for trial rides. In-depth interviews and questionnaire surveys should be 
employed to collect both qualitative and quantitative data on saddle performance. 

Combining 3D Printing and Knitting: A New Approach to Integrated Saddle Design
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Research Dissemination

1. Red Dot Design Award 2024 – Design Concept

2. Exhibition - Red Dot Design Museum (Singapore)

3. Red Dot Design Concept Year Book 2024/2025 (ISBN978-3-907671-06-1

4. Red Dot Online Exhibition (https://www.red-dot.org/project/air-one-saddle-72150)

5. SFT Activewear Design (https://www.aded-sft.com/news/air-one-saddle-wins-red-dot-design-
award-for-design-concept/)

6. China Patent

7. Hong Kong Short-Term Patent

8. Hong Kong Registration of Design 

Combining 3D Printing and Knitting: A New Approach to Integrated Saddle Design
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Winner Award: Red Dot Design Concept 2024
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Exhibition: Red Dot Museum (Singapore) 
Period: Oct 2024 – Oct 2025 
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Exhibition: Red Dot Museum (Singapore) 
Period: Oct 2024 – Oct 2025 

Image Credit: Red Dot Award: Design Concept
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Red Dot Design Concept Yearbook 2024/2025
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Red Dot Design Award Webpage (Online display)
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Product animation used on the following websites:
-Red Dot Design Award webpage and Instagram
- SFT Activewear Design webpage

The animation effectively highlights both the aesthetic and functional attributes of the saddle, including its 
potential for air and water penetration, shock absorption, and stylistic considerations. Titled "Air One Saddle“, 
the animation’s logo design emphasizes key design elements, such as the "rails design" and the inner structure 
of the zigzag padding layer. The animation's primary objective is to showcase the innovative and technological 
aspects of the saddle and attract potential collaborators for future partnerships.

https://www.red-dot.org/project/air-one-saddle-72150
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Media coverage – SFT Activewear Design
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Patent – China (File Date: 10 May 2024) (English translated by “Google Translate”) 

Notification of preliminary examination of invention patent application

Application number or 
patent number: 
202410381359.1

Document serial number: 
202405050700674580

Applicant or patentee: PolyU

Invention title: A saddle and bicycle based on three-
dimensional printing

The above-mentioned patent application, after preliminary examination, 
complies with the provisions of Article 50 of the Implementing Rules of 
the Patent Law. According to Article 34 of the Patent Law, a patent 
application shall be published eighteen months from the filing date. The 
above-mentioned invention patent applications that pass preliminary 
examination are: Summary of instructions filed March 29, 2024 Claim 
filed March 29, 2024 Prospectus filed March 29, 2024 Instructions and 
Figures Submitted on March 29, 2024 based.

hint: 1. An applicant for an invention patent may submit a request for 
substantive examination and pay the substantive examination fee within 
3 years from the date of application. If the applicant fails to submit a 
request for substantive examination or fails to pay or fails to pay the 
substantive examination fee in full within the time limit, the application 
will be deemed to be withdrawn. 2. Patent fees can be paid online, 
bank/post office remittance, or directly to the agency or the Patent Office 
of the State Intellectual Property Office. The correct application 
number/patent number, fee name and itemized amount should be 
stated when paying. Failure to provide the above information will be 
deemed as failure to complete the payment procedures. For more 
detailed information on payment and to handle payment services, please 
log on to the official website of the State Intellectual Property Office.
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Certificate of Grant of Short-Term Patent – Hong Kong (File Date: 9 March 2024)
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Certificate of Registration of Design – Hong Kong (Register date: 29 March 2024)
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