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OZET

Tibbi Uygulamalar i¢in Polietilene (PE) Siirdiiriilebilir Alternatifler: Bulanik Cok

Keriterli Karar Verme Yaklasimi
Soulayma El Hallab

Bu arastirma, siirdiiriilebilir alternatifler icin kapsamli bir degerlendirme ¢ercevesi
olusturarak saglik ortamlarinda polietilen (PE) plastiklerin yarattigi 6nemli ¢evresel
sorunlart ele almaktadir. PE yaygin olarak tibbi ambalaj ve cihazlarda kullanilmasina
ragmen (tibbi plastiklerin %25-30"a), petrol kokenli olmasi ve diisiik geri doniistiirtilebilirligi
Oonemli cevresel zararlara yol agmaktadir. Bulanik ¢ok kriterli karar verme yaklasimini
kullanan ¢alisma, dort olasi segenegi degerlendirmistir: Bio-PE, PLA, PBS ve PHA. Bu
degerlendirme, alt1 temel kritere dayanmaktadir: ¢cevresel etki, maliyet, kalite, erisilebilirlik,
diizenleyici kosullar ve performans uyumu. Cergeve, uzman degerlendirmelerinden kriter
agirliklarini belirlemek i¢in Bulanik Analitik Hiyerarsi Stireci (F-AHP) ve alternatifleri
siralamak icin Ideal Co6ziime Benzerlik Bakimindan Siralama igin Bulanik Teknik (F-
TOPSIS) yontemlerini birlestirmistir. Bulgular, Bio-PE'nin 0.517 yakinlik katsayisi ile en
iyl segenek oldugunu, bunu PLA (0.495), PBS (0.433) ve PHA'min (0.372) izledigini
gostermistir. Bio-PE, geleneksel PE'ye benzer miikkemmel diizenleyici uyum, yiiksek kalite
ozellikleri ve teknik yetenekler sergilerken, ayni zamanda karbon ayak izinde %75'e varan
bir azalma saglamistir. Duyarlilik analizi, bu sonuglarin farkli Onceliklendirme

senaryolarindaki guivenilirligini dogrulamistir. Gelecekteki ¢alismalar, degerlendirme
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cergevesini daha fazla ortaya ¢ikan biyomalzemeleri kapsayacak sekilde genisletmeye,
secilen alternatiflerin belirli tibbi uygulamalarda fiziksel testlerini ve klinik denemelerini
gergeklestirmeye ve bolgesel saglik sistemleri boyunca toplam ¢evresel etkiyi yansitan

gelismis yasam dongiisii degerlendirme modelleri olusturmaya odaklanabilir.
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ABSTRACT

Sustainable Alternatives to Polyethylene for Medical Applications: A Fuzzy Multi-
Criteria Decision-Making Approach

Soulayma El Hallab

This research tackles the major environmental issues presented by polyethylene (PE) plastics
in healthcare settings by creating a thorough assessment framework for sustainable
substitutes. Although PE is commonly used in medical packaging and devices (25-30% of
medical plastics), its origin from petroleum and low recyclability lead to significant
environmental harm. Employing a fuzzy multi-criteria decision-making approach, the study
assessed four possible options: Bio-PE, PLA, PBS, and PHA, based on six essential criteria:
environmental influence, expense, quality, accessibility, regulatory conditions, and
performance alignment. The framework incorporated Fuzzy Analytic Hierarchy Process (F-
AHP) for assessing criteria weights from expert evaluations and employed Fuzzy Technique
for Order Preference by Similarity to Ideal Solution (F-TOPSIS) for ranking the alternatives.
Findings showed Bio-PE to be the best option with a closeness coefficient of 0.517,
succeeded by PLA (0.495), PBS (0.433), and PHA (0.372). Bio-PE exhibited outstanding
overall performance thanks to its excellent regulatory adherence, high-quality attributes, and
technical capabilities like traditional PE, while providing a reduction in carbon footprint of
up to 75%. Sensitivity analysis validated the strength of these results in different

prioritization scenarios. Future studies may concentrate on broadening the assessment
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framework to encompass more emerging biomaterials, performing physical tests and clinical
trials of the selected alternatives in particular medical applications, and creating advanced
cycle assessment models that reflect the total environmental impact throughout regional

healthcare systems.
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