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Abstract

Lipopolysaccharides (LPS) is responsible for various
infections and has recently been implicated in the development
of Parkinson's disease. Traditional methods for detecting LPS as , \ O .
ELISA and LAL assay, have significant drawbacks e.g low sensitivity, R o o 'j' o & P = ) 5 Roughness 467 + 217nm
complicated,time-consuming processes. Thus, there’s an increasing e e ; .

Roughness 363 + 31 nm

demand for the development of innovative and cost-effective methods, e.g., NP BTAC e <<Surfaces favorable for diffusion processes>>
electrochemical detection, especially in the fields of environmental science e L S —— .

and medicine.
This work describes the design of amino-functionalized MIPs silica - -
particles for selective recognition of a specific targeted type of LPS (i.e., LPS BIOVIA STUDIO result

from Pseudomonas aeruginosa) from different bacterial strains. The obtained MIP X Co,nfl rmatloln : « © n

particles were incorporated in a lab-made carbon paste formulation and drop- ! e
casted on the working electrode surface of a screen-printed electrode (SPCE). MIP L | 1. 2 a "y | ._
silica particles were synthesized using the Stober method in the presence of | | / wan & T O | ,_ R ~ .
the target molecule LPS via polycondensation of the functional monomer ‘. e C ) w1 SR 4l et
3-Aminopropyltriethoxysilane and the structural monomer, tetraethyl orthosilicate . L Lonn

In basic medium. Herein, two types of cationic surfactants J N e,
(cetyltrimethylammonium bromide and benzyl trimethyl ammonium chloride)

were utilized to stimulate and control the formation of silica particles at a nano |
level. To ensure the capacity of the MIP particles to recognize LPS, computational . el (] X A~ . ‘ » : . o
docking was assessed to predict the binding affinity of . &AW, B ok Y N

5 N - \ GMH K [ d
— aptes Zh N f 7 / ~ 470 HE ey (H2) ] Akl

3-aminopropyltriethoxysilane towards LPS. The 1H-NMR results sustained the ) . G IS A™ : G 2 00

. - .- . . . c g aptes 96h Ly i3 : arbon Hydrogen bon
docking predictions. Other modern techniques, including structural and iiee . | | T
morphological analyses, were employed to characterize the obtained | | . IR

MIP particles in the raw phase and after their embedment and deposition I al { pOSSi ble bi ndings

on the final biosensors. CV, DPV, along with the static and selective . JL s R e e - : _ -
adsorption analysis were submitted to determine the imprinting factor, : Electrostatic interactions and H-Bond formed between amine

sensitivity, and selectivity for the targeted LPS. As a result, LPS acting as a booster in APTES hydrolysis & hydrogen bonding (APTES) and KDO (Lipid A)
the obtained amino functionalized MIPs silica particles proved condensation due to its amphiphilic nature

to be an effective and low-cost alternative for biosensor

development for the detection of lipopolysaccharide Particle ad ) o] MIPETAC

from Pseudomonas aeruginosa. article aasorption o064 LOD:8,4 ug/mL

—— MIP BTAC SPCE 0.00051
—— MIP BTAC SPCE (a) '
MIP BTAC SPCE (f)

CH2 protons of KDO

—— Pseudomonas Aeruginosa
—— Salmonella enterica
—— E. Coli

Contact with LPS from Pseudomonas Aeruginosa
QMIP (U.E/mg) QNIP (U.E/mg) Imprinting factgre=
Time 0min 3h  24n  30min 3n  24h  30min 3 / 24h
MIP/NIP CTAB 0,009 6,005 6,628 0004 2411 5411 2491 1971 1,225
MIP/NIP BTAC 0,008 3969 4568 0004 2800 3497 1900 1418 1306

\

0,00030

0,00029 +

LOD = 3.3*(0.00000375/0.000324)
=0,0381 mg/ml or 38.1microgram/ml

0,00028 - LOQ = 10%(0.00000375/0.000324)
! =0,1157 mg/ml or 115,7 microgram/ml

0,00027 Equation y =a+b*x

Plot Raspuns

Weight No Weighting
0,00026 - Intercept 2,53143E-4 + 3,75337E-6
Slope 3,2413E-4 + 2,91596E-5
Residual Sum of Squares 1,51714E-10
0'00025 _ Pearson's r 0,98036
R-Square (COD) 0,96111

Adj. R-Square 0,95333

N—,

Contact with LPS from E. Coli
. QMIP (U.E/mg) QNIP (U.E/mg) Imprinting factor
The obtained Tme 30min 3h  24h  30min 3h  24h  30min 3h  2h

: : : MPINIP CTAB 0,002 5956 8355 0007 5932 7613 0234 1004 1098
amino-fuctionalized MIPs MPINIPBTAC 0006 3768 7586 0005 3497 7455 1281 1078 1,060

particle proved to be efficient _ |

.- . Contact with LPS from Salmonella enterica
for LPS recognition. Their QMIP (UEimg) QNIP (U.E/mg) Imprinting factor
embedment into el_e(_;thhemical pasto MIPHIIIS] ETASO ?;,Igmgh 5,?0124h3,06430 rglgofh 5,7122‘”13,90030 r(?,lgsfh 0,98824h0,786
followed by deposition onto the working MIPINP BTAC 0,009 2280 4607 0008 2229 3201 1,183 1022 1439
electrode of SPCEs led to cost-effective

biosensor development.

A MIP BTAC SPCE

0,'10 o,'15 o,lzo
LPS (pg/ ml)

T T
-15 -1,0 0,5 0,00033 11— E. Coli

—— Salmonella Enterica
—— Pseudomonas Aeruginosa

MIP CTAB

0,00032 LOD:38’1 //lg/mL

MIP CTAB SPCE (f) E
| —— MIP CTAB SPCE (3)
—— MIP CTAB SPCE

depending on LPS conc.
in PBS (7.4) as electrolyte

0,00031

LOD= 3.3%(0,000000598/0,000234)
=0.0084mg/ml or 8.4 ug/ml

. 1 (mA)

LOQ= 10%(0,000000598/0,000234)
=0.025mg/ml or 25pg/ml

Equation y=a+bx
0,00029 - Plot raspuns

Weight No Weighting
Intercept 2,72643E-4 + 5,98467E-7
Slope 2,34094E-4 + 4,64944E-6
0,00028 Residual Sum of Squares 3,85714E-12

The biosensor based on MIP CTAB particles

seemed to be more sensitive due to the increased

surface area of hollow particles which provided more o Sl oo s emet

binding sites formation through hydrogen bonds R N A | : L A 45 10 95 g0 o5 10 15
w4 | | Check this : [Flectochimeancte, .~~~ Peak decrease, - = Sao

||\ salmonella enterica
ELSEVIER

2 / . - - - \
E paper 3D inkjet printing of hybrid electroactive peCIfIC bl nd I ng takl ng place,"
~ ink based on molecularly imprinted Diﬂ:usion proceSS i

polymers for lipopolysaccharides

DﬁGood preliminary result gecection
i? Starting biosensor Ana-Lorena Neagu © T, Ana-Mihaela Gavrila © T, Andreea Miron %, Tulia Elena Neblea 2,

Catalin Zaharia ¥, Petru Epure ¢, Hugues Brisset ¥, Horia Iovu ®, Andrei Sarbu 9,
t- - t.

Corresponding calibration curves of peak current

Contact with LPS from Pseudomonas aeruginosa,
at different concentrations in PBS (pH 7.4) as electrolyte

Contact with LPS from other strains at a conc. of 35 ug/mL
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