Phat hién fentanyl bang phuong
ohap bién Hoa Phat Quang (ECL)

Hé thong don gidn dé phat hién fentanyl bang phucng phép dién
hoa phat quang

bién hoa phat quang (Electrochemiluminescence —
ECL) la mot ky thudt phan tich cé dod nhay cao, két hop
gita cac qua trinh dién hda va su phat xa anh sang.
Nho tinh linh hoat, d& nhay cao va kha nang tucng
thich v&i nhiéu loai chat phat quang, ECL dugc Ung
dung réng rai trong phan tich 1am sang, giam sat moi
trudng va nghién ctru phan tich sinh hoc.

Fentanyl 1a mdt opioid t6ng haop dudc st dung nho
ddc tinh giam dau va gady mé. Hoat luc cla fentanyl
manh gap khoang 100 l&n morphin va 50 1an heroin.
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Bén canh cdc Ung dung trong y té, fentanyl bat hop
phép thudng xuyén xudt hién trén thi trudng cho den,
g6p phan lam gia tang méi lo ngai vé stc khoe cong
dong trén toan cau.

Phan 16n cdc phuong phdp hién nay dé phat hién
fentanyl déu tén nhiéu thdi gian, chi phi cao hodc doi
hoi thiét bi phan tich phic tap. Ghi chi Ung dung nay
gidi thiéu mot phuong phap ECL, mang dén giai phap
thay thé nhanh chéng, dé trién khai va tiét kiém chi
phi cho viéc phat hién fentanyl.
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THIET Bl VA PHAN MEM

C4c thi nghiém ECL dugc thuc hién bang thiét b
SpectroECL, st dung microspectrometer cell (Hinh 1)
hodc photodiode cell (ECLPHOTODIODCELL) lam dau
do.

Pién cuc in (SPEs, 220AT) dugc st dung dé thuc hién
cac phép do ECL.

Thiét bi SpectroECL dugc diéu khién bang phan mém
DropView SPELEC, cho phép thu nhan dong thdi tin
hiéu dién hoa va tin hiéu phat xa anh séng. Ngoai ra,
phan mém con tich hap céc cdng cu xU Iy va phan
tich dir liéu. Bang 1 liét ké toan b6 phan ciing va phan
mém dugc st dung trong nghién cliu nay.

Bang 1. Hardware and software equipment overview.

Hinh 1. Thiét bj SpectroECL va microspectrometer cell.

Equipment Article number
Instrument SPECTROECL

Cell ECLPHOTODIODCELL
Gold SPE 220AT

Connection cable for SPEs CAST

Software

DropView SPELEC

PHAT HIEN FENTANYL BANG PHUONG PHAP ECL

Fentany! CIl (chat chudn tham chiéu USP), tris(2,2'-
bipyridyl)dichlororuthenium(ll) hexahydrate (Rubpy,
Sigma-Aldrich), natri clorua (Sigma-Aldrich), kali
clorua (Sigma-Aldrich), natri phosphat dibasic (Sigma-
Aldrich) va kali phosphat monobasic (Sigma-Aldrich)
duagc st dung truc tiép ma khong can xu ly thém. Tat
ca cac hda chat déu dat cdp do tinh khiét phan tich
(analytical grade). Céc dung dich nuéc dugc pha bang
nudc siéu tinh khiét ti hé théng Direct-QTM 5
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(Millipore).

Hé théng ECL sir dung Rubpy lam chat phat quang
(luminophore) va fentanyl lam chat déng phan Ung
(co-reactant) trong dung dich dém PBS 0,1 mol/L (pH
6). Qua trinh oxy hda dién hoa clia Rubpy khdi phat
mdt chudi phan Ung hda hoc tao ra tin hiéu phéat
quang tai budc song 620 nm. Cudng db phat quang
nay phu thudc vao nong dé fentanyl, nhd dé co thé
phat hién va dinh luang hop chat nay.
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Viéc dénh gid va dic trung ban dau cla tin hiéu phat
quang Rubpy khi c6 mat opioid nay dugc thuc hién
bang microspectrometer cell. D& t6i uu hda tin hiéu
ECL, thé dién dugc quét tir 0,40 V dén 1,20 V bang
dién cuc in ludi vang (gold SPE) trong dung dich dém
PBS pH 6.

Pau do microspectrometer thu nhan phé &nh sdng
viing kha kién, cung cap théng tin hitu ich dé hiéu rd
hon vé hé thong dang dugc nghién cliu. Hinh 2 xac
nhan tin hiéu phat quang cua Rubpy tai budc song
620 nm khi fentanyl déng vai tro la chat dong phan
Ung (co-reactant). Trong phép thi mau trang (blank)
khong chia fentanyl, khéng quan sat thay dai tin
hiéu ECL nao.

Sau khi xdc nhan tin hiéu phat quang cta Rubpy,
thiét bi SpectroECL két hop véi budng do photodiode
dugc st dung dé phan tich cdc mau c6 néng do
fentanyl thap hon. Céc diéu kién dién hoa dugc gitt
nguyén nhu trong thi nghiém s dung
microspectrometer cell.

Tin hiéu thu dugc tir photodiode cell 1a t6ng cudng
do phat quang ECL (dudng mau xanh 13 trong Hinh
3), thay vi ph& phét xa trén toan vung &nh sang kha
kién. Dong thoi, tin hiéu dién hoa cing dugc ghi
nhan (dudng mau xanh duong trong Hinh 3). Mdc du
dau do nay khéng phan biét dugc céc budc song
khac nhau, nhung lai c6 do nhay rat cao. Tin hiéu ECL
tdng manh tai cac thé dién Ién hon 0,85 V va dat cuc
dai vao khoang 1,00 V.
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Hinh 2. Tin hiéu phat quang ECL dac trung clia Rubpy dugc ghi
nhan khi quét thé dién tir 0,40 VV dén 1,20 V trong dung dich
chtra 0,0025 mol/L Rubpy, 0,0001 mol/L fentanyl va 0,7 mol/L
PBS (pH 6).
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Hinh 3. Linear Sweep Voltammetry (dudng mau xanh duong) va
tin hiéu phat quang ECL clia Rubpy (dudng mau xanh 1) trong
dung dich chita 0,0025 mol/L Rubpy, 0,001 mmol/L fentanyl va
0,1 mol/L PBS (pH 6).
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Chiéu cao cla tin hiéu ECL tai 1,00 V dugc st dung dé
xay dung dudng chudn vdi cdc ndng do fentanyl tur
0,0001 mmol/L dén 0,01 mmol/L (Hinh 4). Hé s8
tuong quan rat cao (R2 = 0,998) cho thay phucng
phap ECL ¢ d6 tuyén tinh va do nhay rat tot trong

viéc phat hién fentanyl trong khodng néng dé nay.

KET LUAN

ECL la mot ki thuat manh mé, cung cdp cac két qua
déng tin cdy trong nghién cliu nhiéu loai chat phat
quang (luminophore). Su két hgp gita
microspectrometer cell dé thu phé phat xa ECL va
photodiode cell nham tdng d6 nhay thédng qua viéc
do t6ng cudng do ECL, cho phép hiéu ré hé théng
dang phéan tich va ho trg dinh lugng chat phan tich

muc tiéu.

CONTACT

CONG TY TNHH METROHM
VIET NAM

Toa nha Park X, s6 08

Pucong Phan Binh Gidt,
Phudng Tan Son Hoa

null Thanh phd H6 Chi Minh
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Hinh 4. Budng chuén biéu dién cudng dé tin hiéu ECL tai 1,00 V
theo cdc ndng dé fentanyl khdc nhau, st dung dung dich chia
0,0025 mol/L Rubpy trong 0,1 mol/L PBS (pH 6).

Nhu mét minh chiing khai niém, Ghi cht Ung dung
nay trinh bay viéc phat hién fentanyl dua trén tin hiéu
phat quang ECL dac trung clia Rubpy khi cé mat hop
chat nay. Vi tin hiéu ECL phu thubc vao nong do
fentanyl trong dung dich, cac két qua thu dugc mé ra
nhiing hudng di mdi cho viéc phat trién cac cam bién

ECL dung trong phat hién opioid.

info@metrohm.vn
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Spectroklectrochemiluminescence instrument for
Screen-Printed Electrodes

SpectroECL combines in one equipment a
biopotentiostat/galvanostat and a
microspectrometer integrated in an innovative cell for
Screen-Printed Electrodes. This miniaturized and
portable alternative is perfect for performing
Electrogenerated Chemiluminescence (ECL)
measurements

Photodiode cell for electrochemiluminescence
measurements

Cell for screen-printed electrodes to perform
electrochemiluminescence measurements. This ABS
cell includes a Silicon photodiode with preamp with a
spectral response range 340 - 1100 nm and peak
sensitivity wavelength of 960nm.

This cell should be used in combination with uStat
ECL or uStat SpectroECL electrochemiluminiscence
instruments.
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https://www.metrohm.com/products/d/rp-s/drp-spectroecl.html
https://www.metrohm.com/products/d/rp-s/drp-spectroecl.html
https://www.metrohm.com/products/d/rp-e/drp-eclphotodiodcell.html
https://www.metrohm.com/products/d/rp-e/drp-eclphotodiodcell.html
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