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Fig. 1 Adsorbent synthesis pathway
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Fig. 3 SEM morphologies of (a~c) surface and (d~f) cross-section for P(St-DVB-X) adsorbent

Tab. 1 Adsorbent pore structure parameters

Sample Specific surface area/m’- g Average pore size/nm Pore volume/cm’- g
P(St-DVB-X) 582 8.3563 1.217
RA 1051 4.6153 1.213
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Fig. 4 (a) N, adsorption-desorption isotherms and (b) pore size distribution curves for P(St-DVB-X) adsorbent

and RA adsorbent
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Fig. 9 Adsorption kinetics of P(St-DVB-X) for IS and PCS: (a) pseudo-1st-order; (b) pseudo-2nd-order

Tab. 2 Adsorption kinetic parameters of P(St-DVB-X) towards IS and PCS

Pseudo-1st-order kinetic model

Toxin Geew/(ng-mL")

Pseudo-2nd-order kinetic model

Geca/(g - mL") k/h! R Geear/(Lg-mL") ke/(pg'-mL"-h") r
1S 361.54 346.02 1.2275 0.9282 384.62 0.0096 0.9960
PCS 181.00 24891 1.4315 0.9896 188.68 0.0255 0.9965
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Tab. 3 Results of the haematological tests

RBCx10™" /L WBCx10” /L PLTx10” /L
Sample
Quantity Average value Quantity Average value Quantity Average value

44 5.1 199

P(St-DVB-X) 4.6 4.54+0.1 5.4 5.3+£0.2 233 215+17
4.5 5.5 213
43 5.2 211

RA 4.5 4.5+0.2 5.4 5.4+0.2 216 227424
4.6 5.6 255
5.0 6.1 233

Blank reference 4.9 5.0£0.1 6.0 6.1+£0.2 252 237+14
5.0 6.3 225
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Preparation and Properties of Hemoperfusion Adsorbent
for Uremic Toxin Removal

Yukun Zhang'?, Yingzi Liu"?, Yue Wu’, Weichao Wang'*
(1. Zibo Blood Purification Adsorbent Material Engineering Research Center , Zibo 255000, China;
2. Zibo Kangbei Medical Co., Ltd, Zibo 255000, China)

ABSTRACT: The meticulously designed hemoperfusion adsorbent was synthesized employing one- step
suspension polymerization, using harnessing styrene and divinylbenzene as constituent monomer and bridging
agent. Critical to the process is the incorporation of 2- benzylacrylic acid and diethylaminoethyl methacrylate,
which were strategically introduced to participate in the copolymerisation reaction. This was achieved through a
methodical augmentation of the quantity and ratio of porogenic agent, a pivotal aspect of the synthesis. A thorough
characterization of the intricate pore structure of adsorbent was conducted by N, adsorption-desorption analysis.
This was followed by a series of in vitro adsorption experiments and blood compatibility trials. These were
undertaken with the specific aim of evaluating the safety and efficacy of the newly developed adsorbent. The
results, which are both comprehensive and illuminating, reveal that the adsorbent exhibits a specific surface area of
582 m’/g. This is accompanied by a considerable quantity of mesopores and an extensive microporous region.
Remarkably, the adsorbent demonstrates superlative adsorption efficiency for an array of toxins, ranging from
medium to macromolecular toxins, and even extending to protein-bound toxins. Additionally, it displays laudable
haemocompatibility. Consequently, these findings underscore the potential of this adsorbent as an effective option
for blood perfusion treatment in patients suffering from uremia.

Keywords: hemoperfusion; uremic toxins; absorbent; medium to large molecule; protein-bound toxin



