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Figure 1 Schematic diagram of hemoperfusion principle®.
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Figure 2 Schematic structure of bilirubin[?°l.
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Figure 3 Schematic diagram of hemoperfusion with NK-110-Col-Hep microspheres!*®): (a) Schematic of microsphere

synthesis; (b) Schematic illustration of adsorption by microspheres during hemoperfusion.
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Figure 4 Schematic illustration of bilirubin removal via hemoperfusion with chitosan-collagen (CS-Col) microspherest*!:

(a) Synthesis process of chitosan-collagen microspheres; (b) Schematic diagram of chitosan-collagen microspheres applied in

hemoperfusion; (c) Bilirubin removal efficiency of chitosan-collagen microspheres; (d) Interaction between collagen and bilirubin.

% Reduced graphene oxide

/\_/ Chitosan
(©)

Water Chitosan

B 5 CSAGO bk R E: A By D 7SN/ BOd J5U A A SR AR SR R B C il SR A SRR TE K TP RIAE 7
RBEVEWR (L KOH/LIOH/ JRZ 7K IE WA ) Hh i s i 2,

Figure 5 Schematic diagrams of CS/rGO hybrid microspheres: Panels A, B and D show the schematic principle for dispersion

of reduced graphene oxide in chitosan; Panel C displays digital photographs of reduced graphene oxide dispersed in water and
in chitosan solution (solvent: aqueous KOH/LiOH/urea solution)2,
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Figure 6 Schematic diagram of bilirubin adsorption onto collagen microspheres“4l: (a) Preparation route; (b) Adsorption

mechanism.
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Figure 7 Schematic illustration of bilirubin adsorption by collagen-modified polysulfone (PSF-Col) membranel#41:
(a) Preparation process of PSF-Col membrane; (b) Schematic of bilirubin adsorption onto the membrane material.
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Figure 8 Schematic diagram of bilirubin adsorption setup!l: (a) Porous collagen microspheres; (b) Collagen-modified

membrane.
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Hemoperfusion Adsorbents
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Abstract Liver failure, hyperbilirubinemia, and other diseases can lead to massive accumulation of bilirubin in
the body, causing severe neurological damage, jaundice, and even life-threatening conditions. Hemoperfusion, as
an effective blood purification technique, involves passing the patient’ s blood through a device containing
adsorbent materials to selectively remove bilirubin and other toxins, and is a commonly used supportive treatment
in clinical practice. In recent years, research has focused on developing materials that combine high adsorption
performance, excellent biocompatibility, and high selectivity for bilirubin removal, including porous organic
frameworks, functionalized polymer resins, and bio-based adsorbents. These novel materials, through tuning pore
structure, surface chemistry, hydrophilic/hydrophobic properties, and introducing selective ligands, have greatly
improved bilirubin adsorption capacity and kinetic performance, while also enhancing hemocompatibility and
reducing non-specific protein adsorption and the risk of coagulation. Traditional adsorbents suffer from issues
such as low adsorption efficiency and insufficient safety, creating an urgent need to develop adsorbents that
possess good hemocompatibility, high adsorption capacity, and high selectivity. This review summarizes the
current research progress on bilirubin adsorbents made of different materials and provides an outlook on their
future development directions.
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