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ABSTRACT: The integration of 3D printing technology into smart textiles has witnessed a surge of interest from academia and industry
over the past decade. 3D printing’s inherent capability to fabricate intricate and customizable structures enhances functionality across
key areas such as wearable electronics, medical textiles, and interactive fashion. Various 3D printing techniques, including Fused
Deposition Modeling (FDM), Selective Laser Sintering (SLS), Direct Ink Writing (DIW), and PolyJet printing, are currently employed
in the fabrication of smart textiles. However, the wide range of applications for 3D printing in smart textiles often presents a challenge
in synthesizing existing research accomplishments and identifying research gaps. To address this challenge, this review paper offers a
comprehensive, application-oriented analysis of these specific 3D printing techniques and the materials utilized across various smart
textile applications, including wearable technology, medical textiles, and smart fashion design. Our analysis draws upon a
comprehensive review of peer-reviewed literature published between 2016 and 2024, identified through systematic searches of Google
Scholar, PubMed, and Scopus. A central aim of this review is to emphasize the critical understanding of these 3D printing techniques
for strategically selecting the most suitable method to incorporate advanced functionalities within smart textiles and interactive fashion.
Despite significant progress in utilizing 3D printing for smart textile production, substantial challenges persist in the effective integration
of diverse wearable sensors, necessitating interdisciplinary collaboration to develop innovative hybrid manufacturing strategies.
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AKILLI TEKSTILLERDE KULLANILAN 3D BASKI TEKNOLOJILERI VE MALZEMELERINE
ILISKIN KISA BiR DEGERLENDIRME

OZET:3D bask1 teknolojisinin akilli tekstillere entegrasyonu, son on yilda akademi ve endiistriden biiyiik ilgi gordii. 3D baskinin
karmasik ve ozellestirilebilir yapilar iiretme konusundaki dogal yetenegi, giyilebilir elektronikler, tibbi tekstiller ve etkilesimli moda
gibi temel alanlarda islevselligi artirir. Erimis Biriktirme Modelleme (FDM), Secici Lazer Sinterleme (SLS), Dogrudan Miirekkep
Yazimi (DIW) ve PolylJet baski dahil olmak iizere gesitli 3D baski teknikleri su anda akilli tekstillerin tiretiminde kullanilmaktadir.
Ancak, akilli tekstillerde 3D baskinin genis uygulama yelpazesi, mevcut aragtirma basarilarini sentezlemede ve arastirma bosluklarint
belirlemede siklikla bir zorluk teskil eder. Bunu ele almak i¢in, bu inceleme makalesi bu belirli 3D baski tekniklerinin ve giyilebilir
teknoloji, tibbi tekstiller ve akilli moda tasarimi dahil olmak iizere cesitli akilli tekstil uygulamalarinda kullanilan malzemelerin
kapsamli, uygulamaya yonelik bir analizini sunmaktadir. Bu analiz, Google Scholar, PubMed ve Scopus (2016-2024) tarafindan kaynak
gosterilen hakemli literatiiriin kapsamli bir incelemesine dayanmaktadir. Bu incelemenin temel amaci, akilli tekstiller ve etkilesimli
moda i¢inde gelismis islevleri birlestirmek i¢in en uygun ydntemi stratejik olarak segmek amaciyla bu 3D baski tekniklerinin kritik
anlasilmasini vurgulamaktir. Akilli tekstil {iretimi i¢in 3D baskinin kullaniminda dnemli ilerleme kaydedilmesine ragmen, cesitli
giyilebilir sensorlerin etkili bir sekilde entegre edilmesinde dnemli zorluklar devam etmekte olup, yenilik¢i hibrit tiretim stratejileri
gelistirmek i¢in disiplinler arasi ig birligini gerekli kilmaktadir.
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