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Table S1. Different types of microplastics and their characteristics.
	MPs

	Crystallinity
	Polarity Property

	Temperature at which glass transitions (Tg, C)

	Point of zero charge (PZC)

	Density (g/cm3)


	PP
	Semicrystalline

	Nonpolarity

	(-49) - (-20)

	4.26/6.76

	0.88-1.23


	PE
	Semicrystalline

	Nonpolarity

	(-110) - (-125)

	4.30/6.63

	0.92-0.97


	PS
	Amorphous

	Weak polarity

	90-100

	3.96/6.69/(3.1-4.3)

	1.04-1.50



	PVC
	Amorphous

	Polarity

	60-100

	6.65

	1.15-1.70


	MPs

	Crystallinity
	Polarity Property

	Temperature at which glass transitions (Tg, C)

	Point of zero charge (PZC)

	Density (g/cm3)


	PET
	Amorphous

	Polarity

	90

	-

	1.30-1.50


	PA
	Semicrystalline

	Polarity

	73-78

	6.52

	1.12-1.14



Note: The temperature at which polymer molecules begin to migrate from freezing to moving is known as Tg. The polymer is in a glassy state below this temperature and begins to move and exhibit great elasticity similar to rubber above this temperature. "-" denotes not found in the source material. The order of the crystallinity is as follows: PVC > PP > PA ≈PS > PE (Sources:(1–4).


Table S2. Microplastics and antibiotic interactions
	Microplastic

	Antibiotic
	Type of interaction
	Reference

	
	Levofloxacin
	Intermolecular hydrogen bonding, ion exchange, electrostatic interaction, halogen bonds
	(5)

	PE
	Tetracycline
	surface characteristics, electrostatic interaction, and hydrogen bonding
	(6)

	PE
	Oxytetracycline 
Hydrochloride 
Tetracycline 
Chlortetracycline
	Hydrogen bonds, electrostatic attraction, and van der Waals forces
	(7)

	HDPE, LDPE, 
PVC, PP
	Enrofloxacin, Norfloxacin, and Ciprofloxacin.
	Hydrophobic and electrostatic interaction
	(8)
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	Microplastic

	Antibiotic
	Type of interaction
	Reference

	PE
	Oxytetracycline 
Hydrochloride 
Tetracycline 
Chlortetracycline
	Hydrogen bonds, electrostatic attraction, and van der Waals forces
	(7)

	PE, 
PP
	Tylosin
	Surface complexations and 
Hydrophobic interactions
	(9)

	PE
	Sulfamethoxazole
	electrostatic interactions,
Van der Waals and hydrophobic,
	(10)

	PE, 
PP, 
PS,
PA, 
PET,
PVC
	Sulfamethazine
	Electrostatic and Van der Waals interactions
	(11)

	PS, 
PVC
	

Ciprofloxacin
	Electrostatic attraction, π-π, cation exchange, partition, and hydrogen bonding
	(12)

	PE, 
PS
	Cephalosporin, Sulfamethoxazole, and
Sulfamethazine

	Van der Waals,
Hydrophobicity 
and surface complexation
	(11)

	Nylon
	Tetracycline
	Van der Waals interactions
	(13)

	PS, 
PET,
POM
	Azithromycin
Clarithromycin
	Hydrophobic interaction
	(14)


	PS
	Ciprofloxacin
	Hydrophobicity, hydrogen bonding, Electrostatic, and π-π
interaction 
	(15)







Table S3. Factors influencing antibiotic sorption onto microplastics
	Factor
	Type of Interaction
	Antibiotic–Microplastic
	Effects
	Reference

	pH
	Electrostatic Interaction
	Ciprofloxacin (CPX)–PE
	Acidic & Alkaline → Interaction decreased due to electrostatic repulsion
	 (16) 

	
	
	
	Neutral → Electrostatic interaction dominates
	

	
	
	Fluoroquinolones (FQ)–PS
	Maximum adsorption of FQ over PS between
pH ~5–6
	(17)

	
	
	Oxytetracycline (OTC)–PS
	Maximum adsorption at pH 5 due to minimal electrostatic repulsion
	(17)

	
	
	Tylosin (TYL)–PVC, PS, PE, PP
	Interaction decreases with increasing pH (3.0–7.2)
	(9)

	pH
	Hydrophobic Interaction
	Ciprofloxacin (CPX)–PE
	Neutral → Hydrophobic interaction dominates
	(18) 

	
	
	Tylosin (TYL)–PVC, PS, PE, PP
	Hydrophobic interaction dominates at pH >7.2
	(9)

	pH
	van der Waals Interaction
	Sulfamethoxazole (SMX)–PE
	No significant change upon changing pH
	(19)

	Salinity
	Electrostatic Interaction
	Fluoroquinolones (FQ)–PS
	Increase in salinity reduces adsorption due to NP aggregation & salting-out effect
	(17)

	Salinity
	Hydrophobic Interaction
	Tetracycline (TC)–PE, PP, PS
	Increasing NaCl concentration (0.05–3.5%) had no significant effect
	(20)
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	Factor
	Type of Interaction
	Antibiotic–Microplastic
	Effects
	Reference

	Salinity
	Hydrophobic Interaction
	Tetracycline (TC)–PE, PP, PS
	Increasing NaCl concentration (0.05–3.5%) had no significant effect
	(19)

	Salinity
	Hydrophobic Interaction
	Tylosin (TYL)–PVC, PS, PE, PP
	Sorption first increased, then decreased with increasing ionic strength (0–0.1 M)
	(9)

	Salinity
	van der Waals Interaction
	Sulfamethoxazole (SMX)–PE
	No significant change upon changing salinity
	(20)

	Humic Acid
	Electrostatic Interaction
	Ciprofloxacin (CPX)–PE
	Interaction decreases due to higher affinity of CPX for humic acid
	(16)

	Humic Acid
	Electrostatic Interaction
	Fluoroquinolones (FQ)–PS
	Interaction decreases with increasing humic acid concentration
	(21)  

	Humic Acid
	Electrostatic Interaction
	Oxytetracycline (OTC)–PS
	Interaction increases due to π-π interaction with humic acid
	(22)

	Other Ions
	Electrostatic Interaction
	Ciprofloxacin (CPX)–PE
	Interaction decreases due to sodium ion disturbance in PE’s electrical double layer
	(16)

	Other Ions
	Cationic Bridging Mechanism
	Tetracycline (TC)–PE
	Interaction decreases with Cu²⁺ but increases with Pb²⁺, Cr³⁺, Cd²⁺, Zn²⁺ due to metal bridging
	(5)

	Other Ions
	Cationic Bridging Mechanism
	Oxytetracycline (OTC)–PS
	Interaction increases with multivalent cations (Ca²⁺) due to ternary complex formation
	(22)
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Figure S1: PRISMA 2020 flow diagram of the literature search and selection process. A total of 1,500 records were identified from six databases. After removing 350 duplicates and screening titles/abstracts, 248 full-text articles were assessed for eligibility. Seventy-six studies were excluded due to macroplastic focus, non-English language, or insufficient data, resulting in 172 studies included in the qualitative synthesis.
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