The Technical Aspects of Men's Modal Underwear: Emphasizing Comfort,
Functionality, and Sustainability with a Focus on Runamante Brand

Abstract:

This white paper delves into the technical aspects of men's modal underwear, focusing on the
properties of modal fabric and the manufacturing processes involved. The paper also
discusses the innovative offerings from the Runamante brand, featuring their 80s modal
seamless style with a mulberry silk anti-bacterial layer and the 60s modal style with a
graphene anti-bacterial layer.

1. Introduction

Modal fabric has gained popularity in the men's underwear market due to its numerous
advantages, including its eco-friendliness, softness, breathability, and moisture-wicking
properties. This white paper will examine the technical aspects of men's modal underwear,
providing a comprehensive understanding of the material's properties, manufacturing
processes, and the innovative designs of Runamante's products.

2. The Properties of Modal Fabric

Modal fabric is a type of semi-synthetic, regenerated cellulose fiber derived from
beech tree pulp. The technical properties of modal fabric that make it suitable for
men's underwear include:

a. Softness: Modal fibers are known for their fine, smooth texture, which results
from the even distribution of fiber fibrils. The high wet modulus of the fibers also
contributes to the softness, as it allows the fabric to maintain its suppleness even when
wet.

b. Breathability: Modal fibers have a unique cross-sectional structure that enhances
the fabric's breathability. The fibers have a higher surface area than other types of
cellulose fibers, allowing for increased air permeability and moisture vapor
transmission.

c. Moisture-Wicking: Modal fibers exhibit high absorbency and efficient moisture
management due to the high number of hydroxyl groups on their surfaces. These
groups facilitate the rapid absorption and release of moisture, making modal fabric an
ideal choice for moisture-wicking underwear.



d. Eco-Friendly: The production process of modal fabric is more environmentally
friendly than that of conventional fibers, such as cotton. The closed-loop production
process ensures that the chemicals and water used are recycled, reducing waste and
conserving resources.

3. Manufacturing Processes for Modal Fabric
The production of modal fabric involves several steps:
a. Wood Pulp Processing: Beech tree wood is reduced to chips, which are then
processed into pulp. The pulp is bleached to remove impurities, resulting in a pure

cellulose material.

b. Dissolving Pulp: The cellulose pulp is dissolved in a solvent to form a viscous
solution called cellulose xanthate. This solution is then filtered and degassed to
remove any air bubbles.

c. Spinning: The cellulose xanthate solution is extruded through a spinneret, which
creates fine filaments. These filaments are solidified by immersion in a coagulation
bath, forming the modal fibers.

d. Washing and Finishing: The fibers are washed to remove residual chemicals and
then treated with finishing agents to enhance their softness and other desirable
properties.

4. Runamante Men's Modal Underwear: Technical Innovations

Runamante's offerings showcase the technical advancements in men's modal underwear,
featuring anti-bacterial layers and seamless designs:

a. 80s Modal Seamless Style with Mulberry Silk Anti-Bacterial Layer

- Seamless Technology: The seamless design is achieved through a circular knitting
process that eliminates side seams, reducing irritation and chafing.

- Mulberry Silk Layer: Mulberry silk, a natural protein fiber, is incorporated into
the underwear to provide an anti-bacterial layer. The sericin proteins in the silk have
natural antimicrobial properties that inhibit the growth of bacteria and fungi.

b. 60s Modal Style with Graphene Anti-Bacterial Layer

- Graphene Integration: Graphene, a single layer of carbon atoms arranged in
a hexagonal lattice, is incorporated into the fabric to provide additional anti-



bacterial properties. Graphene's high surface area and unique chemical structure
allow it to interact with bacteria, disrupting their cell membranes and
preventing growth.

- Thermal Regulation: Graphene's exceptional thermal conductivity
contributes to temperature regulation in the underwear, ensuring comfort in
various climates and activities.

5. Performance Testing and Quality Control

To ensure the quality and performance of men's modal underwear, various tests are
conducted throughout the manufacturing process:

a. Fiber Strength and Elongation: Tensile tests are performed on the modal fibers to
assess their strength and elasticity, ensuring the durability and fit of the final product.

b. Moisture Management: Moisture management tests, such as the vertical wicking
test, are conducted to evaluate the fabric's ability to absorb and release moisture
effectively.

c. Breathability: Air permeability tests are performed to assess the fabric's
breathability, ensuring optimal ventilation and comfort.

d. Anti-Bacterial Efficacy: The effectiveness of the anti-bacterial layers (mulberry
silk and graphene) is tested through bacterial growth inhibition assays, ensuring the
underwear's hygienic performance.

6. Conclusion

The technical aspects of men's modal underwear underscore the fabric's superior comfort,
functionality, and sustainability. Runamante's innovative products, such as the 80s modal
seamless style with a mulberry silk anti-bacterial layer and the 60s modal style with a
graphene anti-bacterial layer, showcase the advancements in modal underwear
manufacturing, integrating cutting-edge materials and design elements to enhance the overall
user experience. By understanding the technical properties and manufacturing processes
behind modal fabric, consumers can make informed decisions when choosing underwear that
best suits their needs and preferences.
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