FINDINGS

1. Consultation across the textile industry identifed
opportunities to implement laser peri-dyeing within the supply
chain to facilitate responsive production, technical innovation
and areas for environmental improvement (Fig 2).

2. Laser peri-dyeing was able to apply precision coloration and
pattern with laser controlled depth of shade to multiple fabric
constructions including woven narrowband textile components
and knitted sportswear textiles (Fig 3).

3. Prototype swimshorts with blank panels were laser peri-dyed
Direct-to-garment  (DTG), showcasing the on-demand
customisation opportunities afforded by the technique (Fig 1).
4. The permanence and durability of the coloration process was
assessed through material performance testing procedures,
which met with commercial stardards across all conducted tests
(Table 1).

5. Lifecycle Assessment was conducted comparing laser
peri-dyeing to a conventional dyeing and printing process [5].
Results showed a significant reduction in the environmental
impact of laser peri-dyeing at lab-scale (Fig 4), with further
improvements predicted on development of custom built
peri-dyeing machinery.

CONCLUSION

« Laser peri-dyeing proven to be a controllable, transferable coloration and surface design
process for textiles with relevance across multiple textile sectors (Table 2).

« Economic and sustainability benefits through significant reduction of resourses and
subsequent textile waste.

 As an agile, DTG manufacturing system, laser peri-dyeing may facilitate a more precise,
responsive approach to market demands potentially reducing waste stock and enabling a
more efficient distribution of textile goods.

Fig. 1. Direct-to-Garment customisation

on blank panel swim shorts.

TEXTILE WET TEXTILE GARMENT
CONSTRUCTION PROCESSING FINISHING CONSTRUCTION

XXX

ALTERNATE DYE ENGINEERED DIRECT-TO-GARMENT
Colour or Surface PATTERNING Targeted surface  Surface design applied
Design applied to PROCESS design on textile  direct to the finished
textile, reducing wet Surface design  or pattern piece  product, post
processing stages.  applied to pfp prior to garment  construction.

textile. construction.

Fig 2. Opportunities to introduce peri-dyeing within the production cycle.

Fig 3. Laser peri-dyed design and coloration on a variety of textile constructions.

Table 1. Peri-dyed Nylon performance testing results.

Colour fastness to washing 4+ 4/5
Colour fastness to rubbing 4+ 5
Washing durability 3 5
Chlorine durability 3 3
Washing Stability (% shrinkage) -3+ -2.3
Stretch Modulus (gf) 800-1000 940
24Pt Resources
Ecosystems

B Human Health

LCA Method: ReCiPe Endpoint(E) v1.12/
Europe ReCiPe(E) A/ single score

OPt

Immersion Dyeing Peri-Dyeing
Fig 4. Environmental Impact Score comparing peri-dyeing and immersion dyeing of 1Kg
of nylon textile component.

Table 2. Benefits of Peri-Dyeing for design, manufacture, application, sustainability.

MANUFACTURE DESIGN
Resource efficiency. On-demand  Targeted dyeing with accurate
production benefits. Repeatable,  laser-defined colour values. Digital
responsive, accurate. Whole precision for tonal and multicolour
garment processing. design effects.

SUSTAINABILITY
Water, dye and energy efficiency.
reduced environmental impact.
Flexible processing to minimise
wate and over-production.
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