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INTRODUCTION
In this study, we created a new, highly effective zwitterionic 
sulfobetaine-based monolith and created a faster, easier 
approach for creating zwitterionic monoliths [1]. 
Zwitterionic sulfobetaine-based materials have been 
widely used as next-generation biomaterials to modify 
bio-interfaces in the disciplines of medicine, biology, 
bionics, and separation science because of their superior 
biocompatibility, hydrophilicity, and ultralow-fouling 
capability [2]. In the case of poly (sulfobetaine), which 
is used as an implant material and device, these effects 
can be achieved by reducing protein adsorption, limiting 
cellular adhesion, and reducing inflammatory response [3]. 
Various sulfobetaine-based packing columns, including 
commercial zwitterionic hydrophilic interaction liquid 
chromatography N, N-dimethyl-Nmethacryloxyethyl-N 
ethyldimethylammonio] propane sulfonate-, and 
acrylamide-type sulfobetaine-based stationary phases, has 
been developed for the separation of polar analytes or 
enrichment of glycopeptides via hydrophilic or electrostatic 
interactions [4]. .Although good chromatographic 
performance was achieved; the packed column's further 
use is constrained by the packed column's laborious 
preparation method [5]. Monolithic stationary phases 
have received significant attention recently due of 
their low cost, high permeability, outstanding column 
efficiency, and simple preparation [6]. In order to 
alleviate the aforementioned drawbacks of the packed 
columns, a variety of sulfobetaine-based zwitterionic 
hydrophilic polymeric monoliths, notably SPE N, 
N-dimethyl-Nacryloyloxyethyl-ammonium betaine and 
N,N-dimethyl-N- ammonium betaine, were created [7]. 
These monoliths performed more chromatographically 
effectively. Additional research revealed that the column 
polarity, selectivity, and efficiency of these sulfobetaine-
based zwitterionic hydrophilic monoliths are significantly 
influenced by the characteristics of the crosslinker [8]. 
Furthermore, mechanistic studies revealed that column 
performance is also influenced by the spatial arrangement 
of charged moieties or the sample solvent [9]. Additionally, 
large-scale zwitterionic sulfobetaine-based monoliths with 
capillary or stainless-steel columns have been created for 
supercritical fluid chromatography as well as conventional 
high performance liquid chromatography [10]. These 
results low cost, high permeability, outstanding column 
efficiency, and simple preparation. In order to alleviate the 
aforementioned drawbacks of the packed columns, a variety 

Hydrophilic interaction chromatography has increased interest in 
zwitterionic sulfobetaine-based monolithic stationary phases. Using 
methanol and tetrahydrofuran as the porogenic system, a new 
hydrophilic polymeric monolith was created in this study by photo-
initiated copolymerization using pentaerythritol triacrylate. It is 
noteworthy that the time needed to construct this unique monolith 
was only 5 min, which was much less time than was needed to 
prepare previously described sulfobetaine-based monoliths using 
traditional thermally started copolymerization. Additionally, the shape, 
permeability, porosity, mechanical strength column efficiency, and 
repeatability of these monoliths were all good. Mechanistic studies 
suggested that the retention of polar analytes on the zwitterionic SBVI-
based monolith may be caused by potent hydrophilic and electrostatic 
interactions. The resultant monolith in particular demonstrated high 
anti-protein adhesion capability and low broad protein adsorption. 
These outstanding characteristics appear to favour its use in bioanalysis. 
As a result, the novel zwitterionic sulfobetaine-based monolith was 
effectively used for the efficient enrichment of N-glycopeptides from 
complicated samples as well as the highly selective separation of tiny 
bioactive molecules.
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of sulfobetaine-based zwitterionic hydrophilic polymeric 
monoliths, notably SPE N,N-dimethyl-Nacryloyloxyethyl-
ammonium betaine and N,N-dimethyl-N- ammonium 
betaine, were created. These monoliths performed more 
chromatographically effectively. Additional research 
revealed that the column polarity, selectivity, and efficiency 
of these sulfobetaine-based zwitterionic hydrophilic 
monoliths are significantly influenced by the characteristics 
of the crosslinker. Furthermore, mechanistic studies revealed 
that column performance is also influenced by the spatial 
arrangement of charged moieties or the sample solvent. 
Additionally, large-scale zwitterionic sulfobetaine-based 
monoliths with capillary or stainless-steel columns have 
been created for supercritical fluid chromatography as well 
as conventional high performance liquid chromatography. 
These result.

DISCUSSION
The sorts of sulfobetaine-based monoliths can now be 
expanded, and the process of making them can now 
be made simpler. The separation capabilities of the 
zwitterionic SBVI-based monoliths were assessed using a 
self-assembled nano-HPLC apparatus. It was made up of a 
DiNa-S nano gradient pump, a Valdo four-port injection 
valve with a 20-nL internal loop, and a Shimadzu SPD-
15C UV detector (Kyoto, Japan). Data was gathered 
using a commercial Antimicrob Transepts Workstation 
2003, and the chromatograms were then recreated using 
Microcap OriginPro 2018 after being converted to.txt 
files. The mobile phases used in the micro-LC studies 
were made by combining the right amounts of ACN with 
either water or ammonium format. In order to change the 
pH of the ammonium format buffer, diluted formic acid 
was utilised. In the appropriate mobile phases, all samples 
were dissolved. Hydrophilic interaction chromatography 
has increased interest in zwitterionic sulfobetaine-
based monolithic stationary phases. Using methanol 
and tetrahydrofuran as the porogenic system, a novel 
hydrophilic polymeric monolith was created in this study 
by photo-initiating the copolymerization of pentaerythritol 
triacrylate and propane sulfonate. It is noteworthy that the 
time needed to construct this unique monolith was only 
5 min, which was much less time than was needed to 
prepare previously described sulfobetaine-based monoliths 
using traditional thermally started copolymerization. These 
monoliths additionally demonstrated good morphology, 
permeability, mechanical strength, column efficiency, and 
repeatability (relative standard deviations for all analytes 
were lower than 4.6%. Mechanistic studies suggested that 
the retention of polar analytes on the zwitterionic SBVI-
based monolith may be caused by potent hydrophilic 
and electrostatic interactions. In the final monolith, in 
particular, demonstrated strong anti-protein adhesion and 
low non-specific protein adsorption. These outstanding 
characteristics appear to favour its use in bioanalysis. As a 
result, the novel zwitterionic sulfobetaine-based monolith 

was effectively used for the efficient enrichment of 
N-glycopeptides from complicated samples as well as the 
highly selective separation of tiny bioactive molecules. In 
this study, we created a new, highly effective zwitterionic 
sulfobetaine-based monolith and created a faster, easier 
approach for creating zwitterionic monoliths. Because 
of their quick and simple preparation, high permeability 
and stability, strong column efficiency, and inexpensive 
price, monolithic stationary phases have recently drawn 
a lot of interest. Historically, has been used to prepare 
polymeric brushes for anti-fouling, anti-fog, and anti-frost 
applications.

CONCLUSION
It is a significant sulfobetaine derivative. Discovered that 
compared to sulfobetaine methacrylate-based hydrogels, 
the addition of vinylimidazole can greatly increase the 
tensile and compressive mechanical characteristics of the 
produced materials. Despite having good mechanical 
and anti-fouling qualities, SBVI has never been used to 
create zwitterionic HILIC monolithic stationary phases. 
Additionally, photo-started copolymerization requires 
a preparation step that is much quicker and uses less 
energy and money than conventional thermally initiated 
copolymerization. A novel monolith was created using SBVI 
as a functional monomer and pentaerythritol triacrylate as 
a crosslinker by photo-initiated copolymerization in order 
to expand the varieties of sulfobetaine-based monoliths 
and streamline their fabrication procedure. The resulting 
monoliths' physicochemical characteristics were extensively 
studied. Various polar analytes, fluorescence-labeled bovine 
serum albumin (FITC-labeled BSA), and tryptic digest of 
hIgG were used to test the SBVI-based monolith's capacity 
for chromatographic separation, anti-protein adsorption, 
and enrichment for N-glycopeptides, respectively. The 
separation capabilities of the zwitterionic SBVI-based 
monoliths were assessed using a self-assembled nano-
HPLC apparatus. It included a Valco four-port injection 
valve with a 20-nL internal loop, a DiNa-S nano gradient 
pump, a Shimadzu SPD-15C UV detector, and a lab-made 
on-column detection system. The data was collected using 
a commercial Antimicrob TrisepTM Workstation 2003, 
and the chromatograms were then converted to.txt files and 
redrew using Microcal OriginPro 2018. The mobile phases 
used in the micro-LC studies were made by combining the 
right amounts of ACN with either water or ammonium 
formate. In order to change the pH of the ammonium 
formate buffer, diluted formic acid was utilised. In the 
appropriate mobile phases, all samples were dissolved. 
Mobile phases and sample solutions were both filtered via 
Application of chromatography to the monolith based on 
SBVI Different polar chemicals, such as nucleobases and 
nucleosides, phenols, benzoic acid and its derivatives, and 
cosmetic additives, were utilised as analytes to examine the 
separation selectivity of the SBVI-based monolith. Under 
the chosen separation circumstances.
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