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1.1 Background of study : '
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Human chorionic gonadotropin (HCG) is a‘@-produ ed rm!J fter the
s b &
intaini

fertilization of male and female gametes. HCGYN§ capa %i\ \4[he corpus

luteum in the female reproductive systen@wly reg ﬁThis induces
b

the increase in the amount of progesterone; cretw sl tQ‘n, encouraging the

enrichment of endometrium wal |tDthig%v sse@ating to sustain foetal
Il

%

7]
development. Since HCG is sb\ y si to/its C(gterpart, luteinizing hormone,

HCG is used clinically fo Wa ovul y lvg%and testosterone production in

gonads. \.' '3 é)‘/
However,@atim@obla@ isease and testicular seminoma can be

. . N | . .
detected earl :[odnd the urfﬂ'a of the patient due to the malignant tumour

Vpﬁ dl@eatment Editorial Board (2018), and Tidy and
4

secretio% d by,t
Hancos (2010). HCG is indiciﬁg‘gs a tumour marker when abnormal discharge rate

N
) Mcan indicate plausibility of tumour growth.

Q In a practical side of medical field, point-of-care testing (POCT) device is an
seful device to every medical personnel that gives a rapid and reliable medical
diagnostic analysis nearby or at the side of patient as described in National Point of
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Testing Policy by Ministry of Health Malaysia (2012). POCT device also served a
critical purpose of providing immediate medical results in medically inaccessib

such as inland areas of aborigines’ society. Due to its versatility andir ess,
Ministry of Health Malaysia established National Point of Care Tesﬂ&olicy and
Guidelines to ensure high standard of practice in the use of P&‘devices and
comprehensive governance of all aspects surrounding the usag% T devices. With

the policy established, the commitment of Ministry to prowi ettT, efficient, and

reliable patient care can be achieved. .\d
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Driven by the aforementioned issues, dev ent of senSoryfgyst m-&‘ﬂ?n high

o o _ £ T
sensitivity and specificity for detection of chhl So% ter a,@}barrled out
by numerous researchers all over the wo@\@ge of gold nopa&@s (AUNPs) as

chemical sensor for detection of HCG h the rage imthe sci@fic community, as

\‘ AL
AuNPs-based sensors are known hig)&yl nc&lexibility to be used in
6 ",

etry, p

any detection method, i.e. amK ntio et?y@imetry, and fluorometry,

mentioned in the works of ’vi etal. (2 , Ta\@ et al. (2006) and Wang et al.
(

(2018). Coupled along icrofluidic gr-kzi analytical device (WPAD) as an
analysis platform Kﬁugports PO\uNzgg?ged sensor possesses additional value

of being porta d si Ie‘r

&
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1.2 Problem statement q

The common method of detecting HCG in solution is using 4 oassay
methods, which utilizes enzymatic reaction along with marking techniques to

pronounce the presence of HCG in solution. Immunoassay met %gsed to achieve

high selectivity due to the lock-and-key binding mechani the enzymatic

reaction from the antibody, and to measure out the sign n in'response to the

binding reaction. Hence, a variety of antibody-based met

S are deve d s as
¥°

fluorescence, electrochemical, photoluminesc immun ro‘na@raphic
: b §
assays. \ Y}/

Traditional immunoassay meth(@ its user t muI ﬁof drawbacks

such as, prolonged time of analysis an

le e usage of testing
into laboratory environment only U|rﬁs;omp;ment@~analytlcal instrument to

measure the signal. In an effo C bat th vant_ﬁés'lmposed by the traditional
immunoassay method, porta nd user-fri y@rlp was developed in 1978 to
ensure HCG detectlon%e ac 0 1’ blic as mentioned by Vaitukaitis
(2004). &\ %%
N S
To dateg’porte e‘fa (2006), Tanaka et al. (2006) and Wang et

e
al. (201 m a@r hic test strip and a photoluminescence sensor
havﬁ eveloped with | \@_l\)ﬁ.ectlon thresholds and high sensitivity for HCG

However both of them required marking procedure, multistage operations,

6 ostly analytical instrument apart from unable to attain rapid analysis.

Hence, a design of simple POCT device for sensitive HCG sensing is desirable.

*

In this study, AuNPs was synthesized and characterized along with the glutathione
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disulfide-functionalized AuNP as an effort to develop a simple POCT device with
MPAD as its intended sensing platform. The performance of functionalized Aw

detect HCG in solution was measured in terms of its linearity, sensitivity an@vity.

1.3 Obijectives V:
The purpose of this research are as follows: ‘\d
@
Ny
1. To synthesize and characterize gold nanoparti¢les'and its sen c’er' ‘mves
2. To fabricate uPAD and evaluate its per e \" \;Y.
o

3. To evaluate the performance of th 0 respo?‘ses injthe presence of HCG in

terms of linearity, sensitivity aw vity



