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SewGlo™ llluminated Thread

WHITE PAPER - V2.1

Electroluminescent Textile Integration: Technology Overview, Variant Comparison, and Commercial
Applications

Abstract

SewGlo™ is a proprietary electroluminescent (EL) thread developed and distributed by Ellumiglow, LLC. It is the
only commercially available illuminated thread engineered to function as a structural sewing material, not merely a
decorative overlay. This white paper provides a technical overview of EL thread technology, a detailed comparison
of the three SewGlo™ variants (LT, HD, and XR), integration methodology for sewing and embroidery applications,
durability data from standardized testing, safety considerations, and an assessment of commercial opportunities
across industries. The paper is intended for product designers, engineers, sourcing professionals, and
manufacturing teams evaluating SewGlo™ for integration into wearables, safety apparel, automotive interiors, and
architectural textiles.

1. Technology Overview

SewGlo™ llluminated Thread is built on electroluminescent (EL) technology. An EL fiber consists of a central copper
conductor coated with a phosphor compound, encased in a transparent or translucent outer sheath. When
alternating current is applied, the phosphor layer excites and emits visible light along the full length of the fiber. The
process produces no heat, operates at low current, and does not require line-of-sight like LEDs or fiber optics.

Standard EL wire, used in signage and wearables for decades, ranges from Tmm to 5mm in diameter. SewGlo™
reduces that diameter to 0.30-0.48mm, a range comparable to commercial sewing and embroidery thread. This
makes SewGlo™ the first EL technology that can be fed through a sewing machine, embroidery machine, or hand
needle without modification to the fabric substrate or significant change to the manufacturing process.

The operating voltage range is 80-200V AC at 400-6,500 Hz. A dedicated EL inverter converts DC battery or wall
power to the required AC frequency. The inverter determines brightness and color variation; higher frequency
produces a brighter, cooler appearance. Inverters rated for 800-6,500 Hz deliver optimal output for SewGlo™.

2. Variant Comparison: LT, HD, and XR

SewGlo™ is offered in three engineered variants. Each is designed for a distinct segment of the manufacturing and
design market. The selection of variant has direct implications for machine compatibility, structural performance,
brightness output, and applicable use cases.

Specification SewGlo™ LT SewGlo™ HD SewGlo™ XR
Ultra-Fine Heavy Duty Structural

Diameter 0.30mm +0.03 0.48mm +0.05 0.48mm +0.05
Break Strength >7 N >60 N (8x LT) Aramid core
Luminance =13 cd/m? =20 cd/m? =40 cd/m?
Industrial use Caution Yes Yes
Load-bearing No Limited Yes

Max run Short <10m Moderate <20m Long Up To 50m+
Availability In Stock In Stock Launching Soon
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2.1 SewGlo™ LT: Ultra-Fine Embroidery Thread

SewGlo™ LT is the original SewGlo™ formulation. At 0.30mm (+£0.03), it occupies the same dimensional space as
fine embroidery thread and can be used on hobby sewing machines, hand stitching, and lower-speed embroidery
equipment. Its primary advantage is resolution. Intricate logos, script lettering, and complex geometric patterns are
achievable because the thread's fine diameter allows tight stitch spacing and small-radius curves.

The tradeoff is tensile strength. LT has a minimum break strength of 7 N. This is adequate for decorative and accent
applications but is not appropriate for seams that must bear mechanical load. Industrial machines operating at high
tension are not recommended, as the thread may snap under the tension discs. Luminance is rated at 13 cd/m?
minimum, producing a clear, visible glow in low-light environments.

2.2 SewGlo™ HD: Heavy Duty Production Thread

SewGlo™ HD is the highest-volume production variant. At 0.48mm (+0.05) and a minimum break strength of 60 N, it
is 8x stronger than LT and runs reliably through commercial sewing machines, industrial embroidery equipment, and
automated production environments. HD is the default recommendation for apparel brands, safety gear
manufacturers, and automotive interior suppliers integrating SewGlo™ at volume.

Luminance is rated at 20 cd/m?2 minimum. The additional material thickness produces a slightly more visible glow
than LT under equivalent power conditions. HD shares the same operating voltage and frequency range as LT, and
both use the same inverter compatibility specifications. Applications include outerwear, jackets, hats, bags,
automotive seat stitching, headliner trim, and stage costumes.

2.3 SewGlo™ XR: Structural Industrial Thread

SewGlo™ XR is the most advanced variant in the SewGlo™ line. It incorporates an aramid fiber core, a material class
used in ballistic-grade textiles and structural composites. This core delivers tensile strength well beyond HD,
qualifies XR for load-bearing seam applications, and enables continuous runs exceeding 50 meters without the
luminance drop-off that affects longer LT and HD runs.

XR retains the same 0.48mm outer diameter as HD and is compatible with the same industrial sewing and
embroidery equipment. The aramid core also improves resistance to thermal degradation, making XR suitable for
automotive interior applications where sustained heat exposure is a factor. Luminance is rated at 40 cd/m?2 minimum,
twice the output of HD under equivalent power conditions.

XR is currently in pre-production. It is slated for commercial release and is available for pre-order sampling. Contact
info@ellumiglow.com or 877.615.6556 for availability and volume pricing.

3. Integration Methodology

3.1 The Core Constraint: Needle Contact

The most critical requirement when integrating SewGlo™ thread, regardless of variant, is that the needle must never
pierce the fiber. SewGlo™ contains two internal conductors. If the needle passes through the thread body, it creates
a short circuit at that point and the thread will not illuminate from the connection to the short. This constraint
distinguishes EL thread from conventional thread in all sewing and embroidery workflows.

The needle travels alongside the thread, using the overstitching motion to secure it to the substrate. In embroidery,
this is achieved through cording embroidery technique. In sewing, a zigzag stitch secures the thread to the surface
without requiring the needle to pass through it.

3.2 Sewing Machine Integration

SewGlo™ HD is recommended for sewing machine applications. Needle size #140/22 or larger provides sufficient
clearance. Use a slant hole needle for leather substrates on industrial equipment. Tension should be set as low as
possible; measured values on industrial machines are approximately 3.5 in still state and 0.5 during active sewing.
Automatic cutting must be disabled, as the thread requires manual trimming to leave the 10-20cm tail needed for
power connections.

Speed should be kept at low to medium. For leather on industrial machines, run in first gear. High-speed operation
increases thread tension, which increases breakage risk at the machine's tension discs.
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3.3 Embroidery Machine Integration

SewGlo™ LT is designed for embroidery. Machine settings: needle type #18, plain or cording embroidery,
automatic jumping stitch ON with a 3mm max jump length (1mm for patterns under 3x3 cm?), automatic
segmentation OFF, sewing-down OFF, and thread cutting OFF. Upper thread tension is 100-120 on a Tajima gauge;
bottom thread 30-35. Speed ranges from 300-400 needle/min for plain embroidery and 400-600 needle/min for

cord embroidery.

HD can also be used in embroidery applications with appropriate tension reduction. XR is compatible with
embroidery equipment capable of handling 0.48mm thread under industrial tension settings.

3.4 Connection and Power

To connect SewGlo™ thread to a power lead, the outer sheath must be stripped to expose the two internal
conductors. This is accomplished by soaking 25-50mm of thread end in 90%+ isopropyl alcohol for 30 seconds, then
massaging the sheath off toward the tip. Once exposed, the conductors are separated by gently twisting
counterclockwise. The larger conductor (phosphor-coated) is soldered to the main power lead; the fibrous

conductor is attached with adhesive.

All solder joints should be insulated with heat shrink, silicone, or electrical tape. Only one end of a continuous thread
run requires connection; the opposite end is terminated and sealed with waterproof adhesive. If multiple thread
segments are used, each cut length requires its own connection.

Inverter selection should account for total thread length across all strands. SewGlo™ draws approximately 25% of
the power consumed by standard EL wire per foot, so an inverter rated for 60 feet of EL wire will support

approximately 240 feet of SewGlo™.

4. Durability and Test Data

SewGlo™ has been subjected to heat resistance, abrasion, aging, and automotive qualification testing. The
following summarizes results relevant to commercial integration decisions.

Heat Resistance

Bare thread at 110°C for 168 hours: slight
discoloration, 20% brightness reduction. At 180°C for 4
minutes: no visible change, 10% brightness reduction.
Leather-stitched accessory at mold temperature 130°C
/ 315-ton pressure / 90-second cycle: minor
deformation, normal light emission. Processing
temperature maximum is 180°C.

Automotive Qualification

Photo aging (xenon lamp, 350 kj/m?): no appearance
change. Heat aging (100°C, 14 days): no appearance
change. High temperature and humidity (70°C, 95%
RH, 7 days): slight surface stickiness, meets standard.
Gakushin abrasion (1 kg, 6,000 cycles): coating wear,
normal illumination. Taber abrasion (750g-1kg, 10,000
cycles): coating wear, normal illumination.

Martindale Abrasion

Leather-stitched thread per GB/T 21196.2-2007 Method A,
795g: 2,000 cycles: slight surface wear, normal light
emission. 3,000 cycles: visible surface wear, normal light
emission. Knitted luminescent fabric under the same
method: 3,000 cycles: slight surface wear, normal light
emission. 8,000 cycles: visible surface wear, normal light
emission.

Washability

Both LT and HD carry a 100-cycle machine wash rating. Test
method: repeated wash cycles with 0.5% detergent solution
and 50 steel balls. Both variants pass this standard. Wash
protocol: machine cold, hang dry, remove all electronics
before washing. Apply waterproof adhesive to cut ends
prior to first wash.
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5. Safety Considerations

SewGlo™ operates at low current levels. Electrical shock risk is low under normal use. However, the following
practices are required for safe integration and end-use.

Skin Contact

SewGlo™ thread should not make direct contact with
skin when powered. The thread operates at low
voltage but can produce minor vibration and carry
small electrical charge at exposed conductors. Always
route thread through a fabric layer between the thread
and the skin. Do not leave exposed conductor sections
unsecured inside a garment.

Water Exposure

SewGlo™ thread is rated for machine wash under the
conditions described in Section 4. It is not fully
waterproof. Do not operate powered thread in rain or
standing water. Remove all inverter and battery
components before washing.

6. Commercial Applications

Power Source

Use only EL-compatible inverters within the rated voltage
and frequency range (80-200V, 400-6,500 Hz). Do not
substitute with unrated or non-EL power sources. Unverified
inverters may operate outside the safe frequency range or
deliver excess voltage, which can overheat the phosphor
layer or damage the conductors.

Insulation

All connection points must be fully insulated before the
product is worn or shipped. Exposed conductor at a
connection point can short against other conductive
materials, including metal fasteners, zippers, or adjacent
thread lengths. Heat shrink tubing is the preferred
insulation method for production environments.

SewGlo™ occupies a unique position in the illuminated materials market because it requires no modification to the
manufacturing substrate and is compatible with existing industrial sewing and embroidery infrastructure. The
following application sectors represent the highest-fit commercial opportunities.

Fashion and Performance Apparel

Outerwear, athletic gear, and stage costumes are
the largest existing application category. HD is
the workhorse variant for production apparel. LT
is preferred for couture and fine detail work. XR
opens load-bearing seam illumination for tactical
gear and performance applications.

Safety and High-Visibility Gear

Safety vests, traffic control gear, and construction
apparel are strong fits. XR's structural capability
and 40 cd/m? output make it the appropriate
variant for safety seam integration. The ability to
integrate lighting at the seam level, rather than as
an applique, provides durability advantages over
reflective tape and LED piping.

Automotive Interiors

Seat stitching, headliner trim, armrests, and door
panel accent stitching are all viable. SewGlo™
has passed automotive photo aging, heat aging,
and abrasion qualification protocols. HD and XR
are the preferred variants for automotive use.
Custom colors and OEM spool configurations are
available.

Architecture and Furniture

Thread-integrated lighting in upholstery, seating, and
architectural textile panels. Applications include
accent stitching in commercial hospitality seating,
illuminated wall panels, and custom installation art.
XR's 50m+ continuous run capability allows single-
source illumination across large-format textile
installations.

Wearable Technology and Medical

SewGlo™ is being evaluated in biometric and
therapeutic wearable contexts where locating flex-
circuit EL elements within a textile structure provides
advantages over rigid LED arrays or traditional EL
wire. REACH 209 compliance and anti-static
qualification support medical-adjacent applications.

Cosplay, Events, and Entertainment

A high-value consumer segment for LT and HD.
Costume designers, prop houses, and event
production teams benefit from the ability to create
glowing garments and sets using standard sewing
infrastructure. Battery-powered inverter packs make
cordless integration practical for performance use.
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7. Conclusion

SewGlo™ llluminated Thread represents a category-defining advance in electroluminescent materials. The LT, HD,
and XR variants address the full range of integration requirements across consumer, commercial, and industrial
manufacturing. LT provides fine detail capability for embroidery and couture. HD delivers the tensile strength and
machine compatibility needed for production-volume apparel. XR extends the technology into structural, safety, and
long-run architectural applications.

All three variants pass established durability, washability, and compliance standards. The integration methodology is
straightforward for experienced sewing and embroidery operations, with specific machine settings and critical
constraints documented in companion guides.

For samples, OEM volume pricing, technical consultation, or pre-order access to SewGlo™ XR, contact Ellumiglow
directly.

CONTACT ELLUMIGLOW

877.615.6556 ellumiglow.com/pages/el-guide
info@ellumiglow.com Samples - OEM pricing - XR pre-order - Technical consultation
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