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- Diém noi bat:
v’ Phét trién phuong phap huynh quang sir dung vt liéu CQDs/AuNPs dé
phat hién va dinh lugng meropenem.
v' Co ché phat hién dya trén sy phuc hdi huynh quang khi meropenem
tuong tac voi AuNPs, giai phong CQDs.
v P hodi phuc huynh quang cé quan h¢ tuyén tinh v&i nong do
meropenem trong khoang 2x107% M dén 5x107¢ M.

v Ung dung thanh cong dé xac dinh ham luong meropenem trong mau
huyét tuong nguoi.

- Tém tdit: Nghién ctru huéng t6i phét trién qui trinh xac dinh néng do khang
sinh meropenem dua trén tin hi¢u d¢ phuc hoi huynh quang cta h¢ vat liéu nano bao
gém chdm lugng tir carbon va hat nano vang (CQDs/AuNPs). Dung dich CQDs c6
kha nang phat huynh quang rat manh, nhung cudng d6 huynh quang cta dung dich
giam manh khi c6 mit AuNPs do xay ra hién twong truyén ning luong cong hudng
gitta AuNPs va CQDs. Khi meropenem duoc thém vao hé CQDs/AuNPs,
meropenem tuong tic manh voi cac hat nano vang (AuNPs) va taich CQDs ra khoi
bé mat AuNPs, tir 6 phuc hdi tin hiéu huynh quang ctia hé. Tai cac diéu kién t6i vu
(pH 2, CuSO4 0,1 mM), hé CQDs/AuNPs cho théy kha nang hiéu qua trong viéc
dinh lwong meropenem ¢ mirc ndng do rat thap (ppb) chi sau 8 phit u. Két qua da
chimg minh mdi twong quan tuyén tinh giita tin hiéu huynh quang phuc héi va nong
d6 meropenem trong khoang tir 2x10* M dén 5x10°¢ M. Phuong phap da duoc ap
dung thanh cong dé dinh lwong ham lugng meropenem trong mau huyét tuong
nguoi.

- Tir khod: Xac dinh meropenem, cham heong tir carbon, hat nano vang, pho
huynh quang.
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1. PAT VAN PE

Meropenem 1a mét khang sinh thudc nhom carbapenem cua p- Lactam (Hinh 1),
thuong dugc sir dung trong y hoc nhu giai phap cudi cung dé diéu tri cac bénh do
nhiém khuan nghiém trong, dic biét 14 trong trudng hop bénh nhan khang cac loai
khang sinh khac do co ché ngin chian qua trinh tong hop cac loai vi khuan cta
meropenem. Nho vao ciu trac 6n dinh, khang sinh nay duoc danh gia 14 c6 tinh an
toan cao va mang lai hiéu qua diéu trj tbt [1,2].

Hién nay, viéc str dung khéng sinh meropenem rit phd bién dan téi nhu cau cip
thiét dé dinh tinh va dinh luong meropenem trong dich sinh hoc, gop phan danh gia
duoc dong hoc va dugc luc hoc cia thudc ddi véi bénh nhan. Tuy nhién, mot sb
phuong phép phan tich tiéu chuan nhu phuong phép dién hoa [3], phuong phap dién
di mao quan [4], phuong phap sac ky 1ong hiéu nang cao HPLC [5, 6] , v.v. cOn ton tai
mot sb nhuge diém nhu tén kém chi phi cho phi véan hanh, dung méi hoa chat, nhan
luc dao tao ky thuat. Do do, viéc nghién ctu cac cach tlep cAn m&i nham giam gia
thanh va thoi gian phén tich nhung van duy tri hiéu qua chinh xac lu6n 1a chi dé dugc
quan tam.

Hinh 1. Céu triic phan tir ciia meropenem

Cham luong tr carbon (CQDs) véi kha ning phat huynh quang manh dugc
xem 1a mot dai dién tiéu biéu cho hé vat liéu nano moi ndi co nhiéu tng dung rong
rdi trong céc linh vyre. CQDs dé dang tong hop tir cdc ngudn tai nguyén sinh khdi
doi dao, khong bi chuyén héa thanh cac chat gay 6 nhiém méi truong. Nhiéu nghién
ctru da sir dung CQDs dé thyc hién phan tich lwong vét cac chét dya trén hién tuong
tang hodc giam huynh quang ciia CQDs khi tiép xtc véi cac ion kim loai hodc hop
chét hitu co [7, 8].

Mot s6 cong trinh trude day cia nhom nghién ctru ching t6i da st dung to hop
vat lidu CQDs véi hat nano vang (CQDs/AuNPs) dé phan tich cac hop chat nhu
tyramin trong phomai, amikacin trong duoc pham [9, 10], .v.v. Nguyén tic cia
phuong phép dua trén tuong tac ai luc ciia nhom -NH va -SH trong phan tir cac chit
v6i hat nano vang, tir d6 1am suy yéu twong tic giita hat nano vang va CQDs va dan
dén hién tuong hoi phuc huynh quang cia hé CQDs/AuNPs. Trong nghién citu nay,
dua trén dic diém phan tir meropenem ciing chira cac nhom chirc -NH va R—S—R’ ¢6
ai luc tot v6i cac hat AuNPs, chung t6i s€ sir dung hé vat liéu CQDs/AuNPs dé xac
dinh khang sinh meropenem vé&i nguyén tic twong ty. Nham t6i uu hoa diéu kién
phan tich, cac thong s6 s& dugc khao sat bao gdm thoi gian 1 miu, nong d6 mudi
dién ly, pH. Sau khi danh gid kha nang st dung cua phuong phap, phuong phép
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phén tich s€ dugc tiép hanh trén mau that 1d mau huyét tuong cia bénh nhén da st
dung meropenem, dong thoi két qua phan tich s€ dugc so sanh doi chimg véi
phuong phap LC-MS/MS.

2. VAT LIEU VA PHUONG PHAP THU'C NGHIEM

2.1. Thiét bi va héa chat

Céc hoa chat dugc sir dung déu 13 hoa chat tinh khiét cho phén tich bao gom:
gold (III) chloride trihydrate (HAuCls.3H,O, 99,9%), meropenem trihydrate
(C17H25N305S.3H,0, 98%) tor hang Sigma Aldrich (My), copper (II) sulfate
pentahydrate (CuSO4.5H,0, 99% ), sodium hydroxide (NaOH, 98%), hydrochloric
acid (HCIl, 37%), citric acid monohydrate(CcHgO7.H,O, 99,5%), sodium citrate
dihydrate (Na;C¢Hs0O7.2H,0) tir hang Xilong (Trung Quéc), chloroform (CHCl;,
99%) cua hang Merck (Pttc) va nudc deion.

May huynh quang (F-4700, HITACHI, Nhat Ban) vdi cuvet tiéu chuén chiéu
day 1 cm va 4 mit trong sudt dugc str dung cho phép do huynh quang.

2.2. Téng hop CQDs, CQDs/AuNPs tir citric acid

CQDs, CQDs/AuNPs duoc tong hop theo qui trinh da bao céo trong 1 nghién
ctru trude day cua chung toi [9]. CQDs duoc tong hop bang cach nung 10 g acid
citric & 180°C trong 24 gi va dé ngudi tu nhién & didu kién thuong. Hoa tan hon
hop thu dugc vao nudc deion, loai bd phﬁn chit ran khong hoa tan. Phén con lai
dugc bao quan trong ta lanh 4°C.

Pé téng hop CQDs/AuNPs, dung dich CQDs vé6i néng do 0,02 mg/mL thu
duoc tu phﬁn trén dugc tron vdi dung dich HAuCls 1 mM theo ty 1€ thé tich 1:1 vau
& nhiét do phong 30 phit dén khi dung dich chuyén sang mau d6 rugu vang. Trong
qui trinh nay, CQDs vira 1a tac nhan khir vira 13 tac nhan 6n dinh AuNPs, gitip bao
vé€ cac hat AuNPs khong bi keo tu.

2.3. Nguyén tic xac dinh meropenem

Dung dich CQDs lan luot dugc kich thich va phat quang tai cac budc song
tuong ung la 360 nm va 445 nm. Khi c6 mat AuNPs, cuong d6 huynh quang cia
dung dich giam do hién tuong truyén ning luong cong hudng giita CQDs va AuNPs
(twong Ung trang thai tat). Khi thém chét phan tich 1a meropenem, nhém -NH va -
SH ctia meropenem c6 ai luc manh véi Au nén dugc hép phu tdt trén bé mat Au,
canh tranh twong tac voi CQDs, kim hdm sy truyén ning lugng cong hudng giita
AuNPs va CQDs, gitp tin hi¢u phat quang cua dung dich tang trd lai (trang thai bat).
Nho d6, ¢6 thé xac dinh meropenem thong qua hién tugng “tit-bat” huynh quang.
Co ché xac dinh Meropenem duoc thé hién trén hinh 2.

Dé dinh luong meropenem, thiét 1ap mdi twong quan giita d6 hdi phuc huynh
quang (F-Fg)/F tai budc song 445 nm va nong do meropenem, trong d6 Fo va F lan
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luot 1a cuwong d6 huynh quang cuia dung dich CQDs/AuNPs trudc va sau khi thém
meropenem.
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Hinh 2. Co ché x4c dinh Meropenem dua trén su phuc hdi huynh quang cia CQDs
2.4. Xir Iy mau

Mau huyét twong chira meropenem va khong chita meropenem (mau tring)
dugc thu thap tur khoa Hbi stic tich cuc ctia Bénh vién Bach Mai. Bénh nhén dugc
truyén meropenem véi lidu lwong 1000 mg/lan ngay truyén tur 1-3 lan. Meropenem
dugc pha v6i 100 mL NaCl 0,9% va truyén tinh mach véi téc d6 33 mL/gid. Mau
huyét twrong dugc 1y tai cac thoi diém: ngay sau khi truyén xong (t = 0 gid), sau khi
truyén xong 2 gior (t = 2 gid) va sau khi truyén xong 5 gio (t = 5 gid). Mau dugc bao
quan dong lanh va dinh luong trong vong 7 ngdy sau khi 14y.

Qui trinh chuan bi mau huyét tuong dugc thyc hién tuong tu mot nghién ciru
trude day cua chiing t6i khi st dung pho hap thu phan tir UV-Vis dé xac dinh nong
d6 meropenem [10]: Tron déu 1 mL mau huyet tuong vdi 1 mL acetonitril roi ly
tam. Chinh pH dung dich sau khi ly tim dén pH= 5 bang HCI 0,1 M. Chiét dung
dich thu duoc bang 3 mL dung dich chloroform, lic trong vong 15 phut. Ly tim dé
tach 16p, thu 1y dung dich chloroform phia dudi. C6 nito dung dich nay dén kho rdi
hoa tan vao 2 mL nudc cat.

Thém 20 pL dung dich CuSO, 0,01M vao 1 mL dung dich CQDs/AuNPs, diéu
chinh pH dung dich dén 2. Thém 200 uL mau dung dich can phan tich va dinh mic
dung dich dén 2 mL bang nuéc cat. Sau 8 phit, do cudng do huynh quang cta dung
dich & budc song 445 nm. Sir dung phuong phap thém chuan dé tinh toan ham luong
meropenem trong mau.

3. KET QUA
3.1. Nghién ciru anh hwéng ciia cac diéu kién phén tich

Dé t6i wu qui trinh phan tich meropenem sir dung hé N-CQDs/AuNPs, chiing
t6i tién hanh khao sat cac yéu té anh huong dén d6 hdi phuc huynh quang ((F-Fo)/Fo)
cta dung dich, bao gom: dung dich mubi dién ly, pH dung dich, thoi gian U (thoi
gian meropenem tuong tac voi AuNPs), ...
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3.1.1. Anh hudng ciia mudi dién ly

Su ¢6 mat ciia mudi dién ly 1am giam 16p dién kép trén bé miat AuNPs, ting
cuong lién két tinh dién gitia AuNPs va meropenem va dan dén tang cuong hiéu ing
hdi phuc huynh quang. Két qua khao sat voi 6 loai mudi dién ly khac nhau bao gébm
KNO3, KCI, NaCl, CuSO4, Na,SO, va K,SO, cho thay d6 hdi phuc huynh quang dat
gi4 tri cao nhit khi str dung CuSOy4 0,1 mM (Hinh 3).
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Hinh 3. (a) Anh huong ciia mudi dién ly dén d6 hoi phuc huynh, (b) Phd hip thy cia
CQDs/AuNPs ¢ pH = 2 v6i CuSO4va Meropenem, (c) Pho phat xa cta
CQDs/AuNPs ¢ pH = 2 véi CuSO4 va Meropenem

3.1.2. Anh hudng ciia pH

Gia tri pH cua dung dich dong vai tro quan trong trong dinh luong
meropenem, do pH quyét dinh dién tich cia meropenem va lién quan tryc tiép dén
twong tac tinh dién gitta meropenem va nano vang [11]. Khi khao sat do hoi phuc
huynh quang véi pH thay do6i tr 2 + 9, két qua cho thay tai pH = 2, @6 hoi phuc
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huynh quang dat muc cao nhat khi ¢c6 mat meropenem (Hinh 4). Do vay, céc thi

nghiém sau d6 dugc thuc hién & pH = 2.
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Hinh 4. (a) Su thay d6i pH anh hudng t6i do hdi phuc huynh quang, (b) Thé zeta

ciia CQDs, CQDs/AuNPs, CQDs/AuNPs/Meropenem, (c¢) Pho huynh quang cia

CQDs/AuNPs tai cac diéu kién tbi uu, (d) Pho hép thu cia CQDs/AuNPs tai cac
diéu kién t6i wu

3.1.3. Anh hieong cua thoi gian i

Thoi gian U quyét dinh mic d6 tuong tic gitta meropenem va cac hat AuNPs
tir d6 giai phong N-CQDs ty do. Khi tién hanh danh gia anh huong cua thoi gian o
trong vong 15 phut, két qua chi ra rang tin hiéu huynh quang (0 445 nm) tang 1én
nhanh chéng cho dén phit thir 8 (Hinh 5). Diéu ndy ching to rang meropenem da
lap ttrc phan tmg v&i AuNPs va sau 8 phut da bét dau bio hoa.
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Hinh 5. Anh huong thoi gian u chat phén tich téi do hoi phuc huynh quang
3.1.4. Anh hudng ciia nong dé meropenem

Dé dinh lugng meropenem can tim dugc mdi quan hé giita d6 hdi phuc huynh
quang va nong do meropenem. Két qua biéu dién d¢ hdi phuc huynh quang thay déi
theo néng do ctia meropenem tir 1 dén 2x10* nM tai cac diéu kién duogc lya chon:
pH = 2, thoi gian &: 8 phat, ndng d6 mudi CuSO4 0,1 mM duge cho trén hinh 5. Tir
hinh 6 cho thay, ting ndng d6 meropenem dén téi ting tuyén tinh tin hiéu hdi phuc
huynh quang (¢ 445 nm) trong khoang néng do tir 20 nM dén 5000 nM.
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Hinh 6. Anh huong ctia nong d6 meropenem dén do hdi phuc huynh quang
3.2. Panh gia phwong phap
3.2.1. Xdy dung dwong chudn, dé chum, do ding, LOD, LOQ
Duya trén §6 liéu do héi’phuc huynh quang tai cac noéng do meropenem
trong khoang nong do tir 20 dén 5000 nM, thiét 1ap phuong trinh dudng chuan:
y = 0,2408x + 0,0933, trong do y la dg hdi phuc huynh quang (F-Fo)/F, x 1a

ndng ¢4 meropenem t1nh theo nM. Hé s6 tuong quan thu dugc ctia dudng chuin
1a R*= 0,9986.
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Céc phép do duoc thuc hién lap lai 5 1an dé danh gia d6 chum va do ding &
cac muc ndong d6 50 nM, 500 nM va 5000 nM. D9 léch chuan tuong d6i (% RSD) 1a
4,588%, 4,260% va 2,462% tuong tng voi 3 nong do, hiéu suat thu hdi ctia phuwong
phép dao dong tir 95,1% - 109,3%.

Gia tri LOD va LOQ duoc tinh theo cong thirc LOD =3Sy/b va LOQ = 10Sy/b,
trong d6 Sb 1a d6 léch chuan cua mau tring va b 1a hé sé goc ciia duong chuan co
gia tri tuong tng 1a 5 nM (2 ppb) va 15 nM (6 ppb).

Béang 1. Bang gia tri Sb, Slope b, LOD, LOQ

Sp Slope b | LOD | LOQ

0,4013 | 0,2408 | 5nM | 15 nM

3.2.2. B chon loc cua phwong phap

Dé khao sat anh huong cua cac khang sinh ddi voi viée xac dinh meropenem,
chung toi di tién hanh thi nghiém véi cac khang sinh thudc ho beta lactam bao gém
ertapenem, penicilin V, cefalexin, amocixilin v&i ndng do 1a 107 M va cac khang
sinh thudc cac ho khac nhu ciprofloxacin, amikacin, tetracyclin (Hinh 7). Két qua
cho thay trir ertapenem 1a khang sinh cting nhém carbapenem v&i meropenem, cic
khang sinh khac déu cho dap ung hdi phuc huynh quang khong dang ké véi dung
dich CQDs/AuNPs.
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Hinh 7. B§ chon loc cua phuong phép
3.3. Két qua x4c dinh meropenem trong cic miu thuc

Két qua xac dinh d6 thu hdi trén nén mau huyét twong trang cho thay khi thém
chuan meropenem ¢ cac néng d6 1,25 va 5,00 uM, hiéu suat thu hoi (H%) tuong ddi
t6t, dat tir 83,2 dén 87,1%, voi d6 léch chudn tuwong ddi (RSD%) tir 5,6 dén 8,9%
(n=3), (Bang 2) tuan thu céc ti€u chi cia AOAC ap dung cho phan tich.
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Bang 2. Két qua do mau huyét tuong tring bang phuwong phap thém chuan

N N Su sai khac
Ham lwgng | Ham luwong D6 thu N ciia 2
STT thém vao phat hién X! o RSD(%) LC-MS/MS
(uM) (uM) hoi (%) phuong
phap (%)

1 0,00 ND - - ND -
2 1,25 1,04 83,2 4,98 1,02 1,96
3 5,00 4.35 87,0 3,57 4,12 5,28

Két qua phan tich mau huyét twong ciia bénh nhan duoc tiém truyén
meropenem, dugc cho trong bang 3. Nong 6 meropenem trong huyét tuong sau khi
tiém 1a 60,2 ppm, sau 2 h tiém 1a 28,4 ppm va sau 5 h tiém ndng d6 con lai trong
huyét twong chi duy tri ¢ 6,05 ppm.

Bang 3. Ham lugng mau huyét tuong duoc xac dinh bang phuong phap huynh
quang va LC-MS/MS

Huvnh LC-MS/MS Su sai khac ciia
4 PO uynh quang -
Dwoc pham | Theoi ‘.g,lan 2 phuwong phap
str dung sau tiém (ppm) (ppm)
(%)
Meronem 0 gio 60,2 58,1 3,5
v .
2 gio 28,4 26,6 6,4
(meropenem
1g) 5 gio 6,05 5,56 8,1

4. THAO LUAN

4.1. Anh huéng ciia cic diéu kién phén tich

Két qua tdi wu cac diéu kién phan tich meropenem khi c6 mat hé vat liéu
CQDs/Au cho théy do hoi phuc huynh quang dat cuc dai tai cac diéu kién pH =2,
thoi gian G: 8 phit, ndng d6 mudi CuSO4 0,1 mM. C6 thé thay cac diéu kién tdi uu
twrong (mg v6i do hdi phuc huynh quang cuc dai dat dwoc khi tuong tac giita chit
phan tich 1a meropenem va AuNPs 1a 16n nhét. Do hoi phuc huynh quang dat cuc dai
& pH 2 c6 thé dugc giai thich 1a do ¢ pH < pKa = 2.9, nhém NH2+ clia meropenem
mang dién tich duong, con cac hat nano vang dugc bao vé bdi 16p vé CQDs tich
dién am (Hinh 4b). Tuong tac tinh dién giira meropenem va nano Au khi dé rat
manh. Khi tdng pH, meropenem tich di€én &m hon do nhom COOH bi phén ly va hon
thé nita nhém NH, lic ndy tré nén khong mang dién tich do d6 meropenem kho bi
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hép phu hon trén bé mit tich dién Am cta nano Au. V&i pH gia tri dudi 2, cac hat
AuNPs ¢6 xu huong két tu va 1am d6i mau dung dich khi khong co6 chat phan tich.

Két 'qua khao sat anh huong cua mudi dién ly cho thay vai tro quan trong cua
cac ion den tuong tac ciia meropenem va AuNPs. Trong s6 cac mu01 dién ly da khao
sat bao gom KNOj3, KC1, NaCl, CuSOy4, Na;SO4 va K»,SOy, mudi CuSOy, cho tin hiéu
cao nhit co thé do day la muéi cua cac ion hoa tri 2, cho gia tri lyc ion cao nhét va
tac dong 1on nhat dén viéc giam 16p dién kép xung quanh AuNPs va ting cuong
tuong tac lién két tinh dién giita AUNPs va meropenem.

4.2. Panh gia phwong phap

Tai cac diéu kién tdi wu, d6 hoi phuc huynh quang thay doi theo ndng d6 cua
meropenem trong khoang noéng d6 tir 20 nM dén 5000 nM. Hé sb twong quan thu
duoc cia duong chudn 1a R*= 0,9986, cho thdy mdi quan hé tuyén tinh cao gitra do
hdi phuc huynh quang va ndng d6 meropenem, co thé ap dung dé phén tich
meropenem trong cac ddi trong mau c6 ndng do thép.

Khi danh gia kha ning st dung cta phuwong phap theo tiéu chuin cia AOAC,
cac gia tri do 1éch chuan tuong d6i (RSD%) dao dong trong khoang tir 2,46% dén 1a
4,58% va hé s6 thu hoi (H%) dao dong trong khoang tir 95,1% - 109,3% dap vmg
yéu cau dit ra cia AOAC (H% tir 80 - 110%, RSD < 15% & mirc ndng do 100 ppb).

Gia tri LOD va LOQ cua phuong phap tuwong ung 1a 5 nM (2 ppb) va 15 nM (6
ppb), thap hon rd rét khi so sanh véi cac phuong phap nhu dién di mao quan (2
ppm) [12], UV-Vis (0,19 ppm) [13], HPLC-UV (1,06 ppm) [14]. Gié tri nay xap xi
v6i phuong phap LC/MS (0,015 ppm) [15], cho thay hidu qua vuot trdi cia mot
phuong phap quang hoc don gian trong viéc xac dinh lugng vét cuia khang sinh.

Ngoai ra, phwong phép ciing thé hién d6 chon loc t6t, khong bi anh hudng boi
cac khang sinh thudc ho beta lactam nhu penicilin V, cefalexin, amocixilin va cac
khang sinh thudc cac ho khac nhu ciprofloxacin, amikacin, tetracyclin. Cac khang
sinh thudc ho beta lactam méac du ciing chita cac nhém chuc co lién két 4i luc vai
AuNPs nhu thiolether, amine nhung ciu tric khong gian di can trd cic nhom chie
nay lién két vdi AuNPs. Cac khang sinh con lai chi c6 nhém chtc amine 1a c6 kha
ning tuong tac tot v6i cac hat AuNPs, nhung tuong tac ndy chwa du thing dwoc luc
tuong tac gitta CQDs va AuNP va pha v& lién két giita CQDs va AuNPs. Ertapenem
1a khang sinh cung nhom carbapenem v6i meropenem c6 dap umg tuong tu, co thé
giy anh hudong dén két qua va ddy 1a mot trong cac han ché cia phuong phap. Tuy
nhién viéc stir dung dong thoi cac khang sinh trong cung 1 nhom dé diéu tri bénh
nhan 1a khong phd blen banh gia chung cho thiy phuong phap c6 d ding, do
chum va dg chon loc tbt, phut hop dé phan tich meropenem trong nén mau phirc tap
nhu miu huyét tuong nguoi.

4.3. Két qua xac dinh meropenem trong cic miu thye

Quy trinh xir Iy mau huyét tuong di duoc téi wu trong 1 nghién ctru trude do
cia nhém [18]. Trong d6 acetonitrile dugc st dung dé tha va loai bo protein,
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chloroform dugc st dung dé chiét Meropenem va tach khoi cac chét phan cuc khéac
c6 mit trong mau. Do meropenem co twong tic tuong d01 chon loc voi

CQDs/AuNPs nhu da dugce khao sat qua d§ chon loc, nén ¢6 thé tiép tuc loai trir anh
hudng ctia mot s6 chat khac c6 mat trong nén miu. Két qua danh gia khi thém chuan
vao mau trang cho thdy mau trang khong cho tin hiéu ctia meropenem, do thu hodi dat
twong ddi cao dat 83-87% (Bang 2), d4p tng yéu cau ciia AOAC, ching minh quy
trinh xtr Iy mau d loai bo duoc cac anh hudng ciia nén mau va khong can phai khao
sat ti wu lai cac diéu kién anh huéng.

Véi két qua do mau thuc, nong do meropenem ngay sau khi tiém la 60,2 ppm,
sau 2 h tiém la 28,4 ppm va sau 5h tiém nong d6 con lai trong huyét twong chi duy
tri & 6,05 mg/L, co the thidy néng d6 meropenem giam dan theo thoi gian tiém
truyen Pang luu ¥, ndng do meropenem trong huyet tuong cua bénh nhan dugc
quyét dinh béi chtic nang than cta bénh nhan, cé thé dao dong tir 20 mg- 100 mg
ngay sau khi tiém truyén va giam xudng con khoang 2-15 ppm sau 5h tiém [16, 17].
Qua céc két qua phan tich, co thé két ludn ring meropenem da bi dao thai mot phan
trong qua trinh tiém truyén, nhung nong do con lai twong d01 cao. Piéu nay chig to
d6i tuong miu nghién ctru ¢6 chic ning than hoat dong tot. Két qua twong ty da
dugc chung minh & mot nghién ctru khac cia nhom [10, 17]. Su khac biét nhé (3,5%
- 8,1%) giita két qua ciia phuong phap phan tich va phuong phap di ching LC-
MS/MS cho thdy két qua cua phuong phdp huynh quang sir dung vat liéu
CQDs/AuNPs la dang tin cay.

5. KET LUAN

Nghién ctru st dung thanh cong phuong phap huynh quang trén hé vat licu
nanocomposite CQDs/AuNPs dé dinh lugng meropenem, va tng dung phuong phap
dé phan tich meropenem trong mau huyét twong ctia bénh nhan véi két qua dang tin
cdy. Qui trinh tong hop vat liéu tuong ddi don gian tir cac hoa chit co ban. Qui trinh
phan tich co thé dé dang thuc hién, giam thiéu viée st dung hoa chét hitu co doc hai
nhung van cho két qua vuot tréi so véi mot sé nghién ctru dd cong bd trude day.
Nghién ctru 1 mot minh chimg cho viéc két hop vat liéu CQDs va nano vang vao
phan tich y sinh véi hiéu qua phén tich cao va chi phi thap. Cac nghién ctru tiép theo
¢6 thé hudng tdi thay doi nano vang bang cac nano kim loai khac, mé rong cac dbi
tuong phan tich ciing nhu cac ddi twong mau khéc.

Loi cam on: Nghién ciru ndy duoc tién hanh trong khuén khé dé tai 0G.23.75
cuia Pai hoc Quoc gia Ha Noi.

Tuyén bé vé siv dung Gen AI: Cac tac gida khang dinh rang khéng sir dung bat
ky cong cu Al tao sinh nao dé tao hodc chinh sira ndi dung khoa hoc cua ban thdo
nay. Moi phdn tich, dién gidi va ket ludn hoan toan do cdc tac gia thuc hién.

Tuyén bé vé dong gop clia tic gid: Nguyen Thu Phuwong: Xdy dung phmfng
phap nghién citu, nghién ciru, viét ban thdo goc Tran Thi Minh Trang: Nghién citu,
xit Iy dir liéu; Nguyén Diéu Phwong: Nghién ciru, xir Iy dir liéu, hé tro viét ban thdo,
Mac Hai Nam: Xur 1y dit liéu, chinh sira ban thao; Nguyén Tudn Minh: X Iy diF liéu,
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hé tro chinﬁ suwa ban thao; Vi An’h Phuong: Kiém dinh va xac th{fc két qud; D6 Thi
Trang: Kiém dinh va xdc thuc ket qua; Pham Thi Ngoc Mai: Dé xuat y twong, xdy
dung phwong phdp nghién cuu, viet va chinh siwa ban thdo.

Tuyén bé vé xung dpt lpi ich: Khéong cé bat ky xung dot loi ich nao lién quan

den nghién cuu nay.
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ABSTRACT

Fluorescence detection of antibiotic meropenem in human plasma using
CQDs/AuNPs

In this study, meropenem is detected by fluorescence recovery signals of
carbon quantum dots and nanoparticles (CQDs/AuNPs) nanocomposite. CQDs
strongly fluoresce under UV light, but in the presence of AuNPs the fluorescence
signal decreases due to the energry transfer between AuNPs and CQDs. Upon the
addition of meropenem to the CQDs/AuNPs system, the strong interaction between
N-H groups in meropenem molecules and AuNPs leads to the release of CQDs from
AuNPs, thereby restores their fluorescence. The CQDs/ AuNPs system can
sensitively detect meropenem in aqueous solutions (pH 2.0, CuSO4 0.1 mM) at ppb
levels, with a rapid response time of just 8 minutes. Additionally, the recovery of
fluorescence exhibits a good linear correlation with the concentration of meropenem
in the range of 2.10® M to 5.10°® M. Successful application of the developed method
was achieved for determining meropenem in human plasma samples.

Keywords: Meropenem determination, carbon quantum dots, gold nanoparticle,
fluorescence spectrometry.
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