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L abel-Free and Simple Detection of Endotoxins Using a Sensitive L SPR Biosensor
Based on Silver Nanocolumns

Mohamad ZandielSeyyed Nezam HosseinManouchehrVossoughi, Maryam Khatami, Sara Ablpeaiad Ahmad Moshaii.

This paper describes the construction of a sihemeld LSPR biosensor for endotoxin detection. Wel @3eAD method to procure reproducible silver
nanocolumns. In this work, the silver nanostrucuwere considerably stabilized by a SAM of MPA, émel limit of detection of biosensor was measuced t
be 340 pg/ml for endotoxil.coli. Considering endotoxiB.abortus as the second type of endotoxin contaminatioruimtarget samples (HBs-ag produced in
Institute Pasteur, Iran), we investigated seletiof the biosensor in various experiments. We sfbthat this biosensor can selectively detect bgibs of
endotoxins compared to other biological specieeré@ly this study proposes that LSPR biosensingbeanonsidered as a sensitive, simple, and label-fr
method for endotoxin detection in the quality cohlaboratories.
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Introduction

Lipopolysaccharide (LPS), also known as endotoidna highly toxic component that exists in the outeembrane of gram
negative bacteria. It is released into the envirenntluring every phase of bacterial growth cyclegb)it causes contamination of
a wide range of biopharmaceutical products. Eveallsguantities of endotoxin injected to human baay result in fever, septic
shock, and death(2). Therefore, it is highly impottto detect and also quantify endotoxin of biopteceutical products in
quality control laboratories. The most validatedtimoel used for endotoxin detection is Limulus Amelied_ysate (LAL) test.
Although this method is sensitive, it has some oidable drawbacks such as highly dependency ondmatipre, long incubation
times to access the results, hard multistep préparprocedures and being expensive(3). These @nabforced research groups
all around the world into working on novel methad®ndotoxin detection based on biosensors.

Biosensing is a process in which a biological eletmeteracts with an analyte, and then the resuthe interaction is sent to a
transducer as a response. There are several palistpers which used biosensors for endotoxin tieted he researchers have
used all the electrochemical (4-16), optical (3;21] and mass-based(22) approaches of biosensingesor miniaturizing,
improving sensitivity, lowering expenses and insieg simplicity are the most important objectiveatthave been investigated
by these researchers. In order to reach thesetiMgiscwe suggested using an LSPR biosensor fasterith detection.

In recent years, LSPR biosensors are gaining irapoe due to their interesting detection charadiesisLSPR is a hallmark of
noble metal nanoparticles that caused by colleabiseillation of the conduction electrons at nantiples surface. In LSPR
biosensors, interaction of biomolecules at theaagfof sensor leads to a change in the refraatidexi of surrounding medium.
As a result, a change occurs in the LSPR peak wag#hl of the extinction spectra. Therefore, the elawgth shift Ahn,4,)
represents the detection of analytes in these héoss.

In this paper, we constructed an LSPR biosensordbasesilver nanocolumns for detection of endotodtor deposition of silver
nanocolumns, we used GLAD method due to its lowt eosl ability to control shape of nanoparticles)(28 addition, as expected,
nanostructures produced by this method are notedpyoducible. A polycationic peptide, Polymyxin BniB), has been used as a
biorecognition element to interact with endotoxiie chose PmB, because it is more stable, more hareogs, and less expensive
("2000%less) than other conventional peptides andrapits used as biosensing element(7,24). Moreover tal its high positive charge,
PmB has considerable affinity to endotoxin moleswdad can neutralize endotoxin toxicity. SAMs of M&nd EDC-NHS was performed
on the surface of silver nanoparticles in ordestéilize the silver nanoparticles. FurthermoreMsAassist efficient immobilization of PmB
molecules onto the biosensor surface.

We chose LSPR method for many reasons: 1.LSPR ligseinsors can be used in the extreme miniatusgzel®(25), because in
LSPR biosensors, every sensing site is as bigeasghctrometer light emitted to the surface of saneatures (which is a circle
with 2mm radius in the present work). 2.Despigctbchemical biosensors, these sensors are remtedf by ionic properties of
sample solutions, so they are convenient for bicklgsamples and clinical usages(26). 3.In LSPRsdmisors, the interaction
between sensing element and analyte, per se, teaalsignal transduction, so we do not need angliladp procedure which is
cumbersome and time consuming. 4.To our knowlettge would be the first step in using refractiveén LSPR biosensors for
detection of endotoxin. Therefore, the feasibitityd advantages of this method for endotoxin deteatiould be explored for the
first time.
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