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QUANTIFICATION IN URINE: POTENTIAL IMPLICATIONS FOR ALZHEIMER'S DISEASE
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In his wrk, he develpmen  a simple and lwcs micruidic paperbased analycal device mPAD r he
clrimeric deecn and quancan  aluminium in urine samples is presened. Aluminium expsure is an
increasing public healh cncern due  is penal neurxic eecs and is asscian wih disrders such as
Alzheimer’s disease and ausm specrum disrder. In his cnex, i may be highly advanageus  have a simple
as quancanmehd  evaluae aluminium expsure. The develped device relies n he clrimeric reacn
 AlIII ins hrugh cmplexanwih Chrme Azurl S CAS in a paperbased plarm. The rmed blueclured
cmplex is measurable via scannerbased image analysis using a ree imageprcessing sfware, such as ImageJ.
The clur inensiy  he prduc and cnver i in pseudabsrbance values and a linear relanship wih he
aluminium cncenran is esablished. The micruidc paperbased device mPAD assembly cnsiss  w layers
 paper, enabling vercal uid ransprwih simple abrican. The p layer, cmpsed Whaman Grade 3 ler
paper, acs as a physical barrier  migae penal inererences rm macrmlecules in he urine marix and
as precve barrier r he reagens in he bm layer. The bm layer, cmpsed  Whaman Grade 1 ler
paper, cnains he CAS reagen and an aceae buer slun. Several chemical and physical pmizan sudies
were carried u  imprve he perrmance  he device. One  he majr challenges was marix inererences,
parcularly phsphae ins, which can rm sable cmplexes wih aluminium, hindering he AlCAS reacn. T
address his, AgNO

3
was successully used as a masking agen, precipiang phsphae and signicanly imprving

he mehd’s selecviy. The mPAD enabled he quancan  aluminium wihin he cncenran range  0.20
 2.0 mg/L  AlIII, which cvers he levels  ineres r expsure mniring. The limi  deecn and limi 
quancan were 0.08 and 0.20 mg/L, respecvely. The device demnsraed reliable perrmance r aluminium
deerminan in real urine samples, wihu requiring cmplex sample prereamen. Is simpliciy, prabiliy,
and selecviy make i a prmising l r rapid and accessible mniring  aluminium expsure in clinical and
envirnmenal setngs.
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