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- Diém noi bat:
v Phét trién phuong phap huynh quang six dung,vat 1#éa,CQDs/AuNPs dé
phat hién va dinh lugng meropenem.

v' Co ché phat hién dua trén sy phuiefhoi huynh quang khi meropenem
tuong tac voi AuNPs, gidi phong CQDs.

v' D hdi phuc huynhyquang cofquan hé tuyéh tinh v&i ndng d6 meropenem
trong khoang 2x10~%M den $x1075 M.

v Ung dung thanh,céng, déxac @inh ham luong meropenem trong mau
huy¢t trong aguot.

- Tém tit: Nghién ctru RuonghtGi phat trién qui trinh x4c dinh nong do khang
sinh meropenem‘dya trén tin hi¢uido phuc hoi huynh quang cua h¢ vat li¢u nano bao
gdém chim direng tirlearbom,vaat nano vang (CQDs/AuNPs). Dung dich CQDs c6
kha ning phatthuyiih,quang rat manh, nhung cudng d6 huynh quang cua dung dich
giammanh'khi cymat AuNPs do xdy ra hién tugng truyén ning luong cong huong
gitra'/AuNPs va €QDs,. Khi meropenem dugc thém vao h¢ CQDs/AuNPs, meropenem
twrong tac manh véi cac hat nano vang (AuNPs) va tach CQDs ra khoi bé mat AuNPs,
tir 46 phuehdi i hiéu huynh quang cua hé. Tai cac diéu kién t6i uu (pH 2, CuSO4
0,1 mM), hé CQDs/AuNPs cho thdy kha ning hiéu qua trong viéc dinh luong
meropenem & murc ndng do rat thap (ppb) chi sau 8 phat u. Két qua da ching minh
mdi tuong quan tuyén tinh giita tin hiéu huynh quang phuc hdi va ndng d6 meropenem
trong khoang tir 2x10* M dén 5x10° M. Phuong phap di dugc ap dung thanh cong
dé dinh lugng ham lugng meropenem trong mau huyét trong nguoi.

- Tir khod: Xdc dinh meropenem, cham lwong tir carbon, hat nano vang, phé
huynh quang.
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Nghién cuiru khoa hoc cong nghé

1. PAT VAN PE

Meropenem la mot khang sinh thugc nhém carbapenem cua - Lactam (Hinh 1),
thuong duge sir dung trong y hoc nhu giai phap cubi cing dé diéu tri cic bénh do
nhiém khuan nghiém trong, dic biét 1a trong trudng hop bénh nhan khang céac loai
khang sinh khac do co ché ngin chin qua trinh tong hop cac loai vi khuan cta
meropenem. Nho vao cdu trac 6n dinh, khang sinh ndy dugc danh gid 1a 6 tinh an
toan cao va mang lai hiéu qua diéu tri tot [1, 2].

Hién nay, viéc st dung khang sinh meropenem rat phd bién dan téi nhu cau cip
thiét dé dinh tinh va dinh luong meropenem trong dich sinh hoc, gép phan danh gia
duoc dong hoc va duge luc hoc ctia thude ddi voi bénh nhan. Tuy nliién, mot s6 phuong
phép phan tich tiéu chuan nhu phuong phéap dién héa [3], phuong phdp dién di mao
quan [4], phuong phap sic ky 16ng hiéu ning cao HPLC [5, 6], v.v. conton tai mot s6
nhuoc diém nhu ton kém chi phi cho phi van hanh, dung moi hiea chat, nhan lyc dao tao
ky thuét. Do do, viéc nghién clru cac cach tiép can méi nham giam gia thanh va thoi
gian phén tich nhung van duy tri hiéu qué chinh xac [06n 1 ¢hii dé duge quan tam.

Hinh"1. Cau trii¢,phanitufctia meropenem

Cham luong tir carbon (CQDs) véikha ning phat huynh quang manh dugc xem
1a mét dai dién tiéubiéu cho hg vatfi¢u nano mdi ndi c6 nhiéu ing dung rong rai trong
cac linh vuc. CQBs déidang tong hop tit cac nguon tai nguyén sinh khéi doi dao, khong
bi chuyen hoa thanh, caclehat gy 6 nhlem moi trudng. Nhiéu nghién ctru da sir dung
CQDs dé thycthién phén tich laong vét cac chat dya trén hién tuong tang hodc giam
huynh quang ctia. CODs khi tiép xtic voi cac ion kim loai hodc hop chat hitu co [7, 8].

Mot sO €ong teinh trudc day ciia nhom nghién ciru ching t6i d sir dung t6 hop
vat 116u CQDs W6i hat nano vang (CQDs/AuNPs) dé phan tich cac hop chit nhu
tyramindgrong phomai, amikacin trong dugc pham [9, 10], .v.v. Nguyén tic cia
phuong phapidua trén twong tac 4i luc ciia nhom -NH va -SH trong phan tir cac cht véi
hat nano vang, tir 46 1am suy yéu tuong tac giita hat nano vang va CQDs va dan dén
hién twong hoi phuc huynh quang ctia hé CQDs/AuNPs. Trong nghién ctru nay, dwa
trén dic diém phan tir meropenem ciing chtra cac nhom chire -NH va R—-S-R’ ¢6 4i
luc tbt voi cac hat AuNPs, ching toi sé st dung hé vat liéu CQDs/AuNPs dé xac dinh
khang sinh meropenem véi nguyén tic twong tu. Nham tdi wu hoa diéu kién phan tich,
cac thong sb s& dugc khao sat bao gdm thoi gian G miu, ndong d6 mubi dién ly, pH.
Sau khi danh gia kha nang st dung cua phuong phap, phuong phép phan tich s€ dugc
tién hanh trén mau that 13 mau huyét twong cua bénh nhan di sir dung meropenem,
dong thoi két qua phan tich s& duoc so sanh d6i ching véi phuong phap LC-MS/MS.

Tap chi Khoa hoc va Céng nghé nhiét ddi, S6 XX, XX - 2026
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2. VAT LIEU VA PHUONG PHAP THU'C NGHIEM
2.1. Thiét bi va héa chit

Céc hoa chat dugc sir dung déu 1a héa chit tinh khiét cho phan tich bao gom:
gold (II) chloride trihydrate (HAuCls.3H20, 99,9%), meropenem trihydrate
(C17H25N305S.3H20, 98%) tor hang Sigma Aldrich (My), copper (II) sulfate
pentahydrate (CuSO4.5H20, 99% ), sodium hydroxide (NaOH, 98%), hydrochloric
acid (HCI, 37%), citric acid monohydrate(CsHsO7.H2O, 99,5%), sodium citrate
dihydrate (Na;CsHs07.2H,0) tir hang Xilong (Trung Qudc), chloroform (CHCIs,
99%) ctia hang Merck (Ptic) va nudc deion.

May huynh quang (F-4700, HITACHI, Nhat Ban) vdiseuvet tiéu chuan chiéu
day 1 cm va 4 mit trong sudt duoc sir dung cho phép do huynh quang.

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

CQDs, CQDs/AuNPs dugc tong hop theo qui trinh da.bao ciodrong 1 nghién
ctru trude day cua ching t6i [9]. CQDs duoc tohg hep bang cachtung 10 g acid citric
& 180°C trong 24 gid va dé ngudi tu nhién @ diéu kienithuong. Hoa tan hdn hop thu
duoc vao nudc deion, loai bd phén chét ran khong hoa tan. Phan con lai dugc bao
quan trong td lanh 4°C.

bé téng hop CQDs/AuNPg, dung dieh CQDs vo1 néng d6 0,02 mg/mL thu dugc
tir phan trén dugc tron voi dung digh HAuCL: 1 mM theo ty 18 thé tich 1:1 va i ¢ nhiét
d6 phong 30 phut dén khi dungydich ¢huyémysafig mau do rugu vang. Trong qui trinh
nay, CQDs vira 13 tic nhén khityviralytde nhan 6n dinh AuNPs, gitp bao vé cac hat
AuNPs khong bi keo tu.

2.3. Nguy@n tackxac dinh'meropenem

Dung@ieh CQDs lan'luotdiroc kich thich va phat quang tai cac budc séng twong
ung la 360 nmiya 445 nm. Khi c6 mat AuNPs, cuong d¢ huynh quang cua dung dich
giamddo hiéytwong truyén'hing lugng cong huong gitra CQDs va AuNPs (twong tng
trang, thai tat).pKhi%hém chét phan tich 1a meropenem, nhom -NH va -SH cua
meropehem cd 4t luc manh véi Au nén dugce hép phu tdt trén bé mat Au, canh tranh
trong tacwoi GQDs, kim ham su truyén ning luong cong hudng gitta AuNPs va
CQDs, gitp tin hiéu phat quang ctuia dung dich tang trd lai (trang thai bat). Nho do, co
thé xac dinh meropenem thong qua hién twong “tat-bat” huynh quang. Co ché xac
dinh Meropenem dugc thé hién trén hinh 2.

Pé dinh luong meropenem, thiét 1ap mdi twong quan giita d6 hoi phuc huynh
quang (F-Fo)/Fy tai budc séng 445 nm va nong d6 meropenem, trong d6 Fo va F lan
luot 14 cuong do huynh quang cua dung dich CQDs/AuNPs trudc va sau khi thém
meropenem.
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Hinh 2. Co ché xac dinh Meropenem dua trén su phuc hdi huynh quang cia CQDs
2.4. Xir Iy miu

Mau huyét twong chira meropenem va khong chiragfiéropenemi,(mau tring)
dugc thu thap tir khoa Hoi stc tich cuc ctua Bénh vién Bach Mai. Bénhimhan dugc
truyén meropenem véi liéu luong 1000 mg/lan ngaytruyen tor 1-3 lan. Meropenem
dugc pha v6i 100 mL NaCl 0,9% va truyén tinh niach VOl téc do 33 mL/gio. Mau
huyet tuong dugc 1y tai cac thoi diém: ngay sau‘khi triyon xeng (=0 gi0), sau khi
truyén xong 2 gid (t = 2 gid) va sau khi truyédfkongh3 gIo(t = 5°8iv). Mau duge bao
quan dong lanh va dinh luong trong vong 7%agay sau khi 13y

Qui trinh chuén bi mau huyét tuong dugeythue hiénrrong tu mot nghién ctru
trudc day cua chung toi khi st dung pho hap thu phén tor UV-Vis dé xac dinh nong d6
meropenem [10]: Tron déu 1 mL mau huyét tuong v6i 1 mL acetonitril roi ly tam.
Chinh pH dung dich sau khi ly tAm dénpH= 5 bang HC1 0,1 M. Chiét dung dich thu
dugc bang 3 mL dung dich@hloroform, [de,tron@ vong 15 phut. Ly tam dé tach 16p,
thu 1ay dung dich chloreformiphfandudin, Conito dung dich nay dén kho rdi hoa tan
vao 2 mL nudc cat.

Thém 20 pL dung dich GuSO20,01M vao 1 mL dung dich CQDs/AuNPs, diéu
chinh pH dung dieh dém2. Thém¥200 puL mau dung dich can phan tich va dinh murc
dung dich dén2 mIbing hudc@it. Sau 8 phit, do cuong do huynh quang ctia dung
dich & budc séng43 nm. Stridung phuong phap thém chuin dé tinh todn ham luong
meropenefiptrongma.

3. KET QUA
3.1, Nghién ctru anh hwéng ciia cac diéu kién phan tich
’Dé t61 U qui trinh phén tich meropenem sur dung hé N-CQDs/AuNPs, ching
t61 tién hanh khao sat cac yéu t6 anh huong dén d6 hoéi phuc huynh quang ((F-Fo)/Fo)
cta dung dich, bao gom: dung dich muo6i dién ly, pH dung dich, thoi gian U (thoi gian
meropenem tuong tac véi AuNPs), ...
3.1.1. Anh hudng ciia muéi dién ly
St ¢6 mit ciia mudi dién ly 1am giam 16p dién kep trén bé mit AuNPs, ting

cuong lién két tinh dién gitta AuNPs va meropenem va dan dén ting cuong hiéu ing
héi phuc huynh quang. Két qua khao sat v6i 6 loai mudi dién ly khac nhau bao gobm
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KNO3, KCI, NaCl, CuSOs4, Na2SO4 va K2SOx cho thiy d6 hoi phuc huynh quang dat
gia tri cao nhat khi str dung CuSO4 0,1 mM (Hinh 3).
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Gia tri pH cua dung dich dong vai tro quan trong trong dinh luong meropenem,
do pH quyét dinh dién tich ciia meropenem va lién quan truc tiép dén twong tac tinh
dién giira meropenem va nano vang [11]. Khi khao sat do hdi phuc huynh quang véi
pH thay ddi tir 2 + 9, két qua cho thiy tai pH = 2, d6 hdi phuc huynh quang dat mtrc
cao nhat khi c6 mat meropenem (Hinh 4). Do vay, cac thi nghi¢ém sau d6 dugc thuc
hién ¢ pH = 2.
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Hinh 4. (a) Swithay'@di pH anhyhudng toi do hodi phuc huynh quang, (b) Thé zeta

ciia CQDs, CQDs/AuNRs, CQDs/AuNPs/Meropenem, (c) Pho huynh quang cua

CQDs/AuNPsitai ce,dicukién t6i vy, (d) Phd hip thyu cia CQDs/AuNPs tai cac
diéu kién ti uu

3.1.3. Anh huémg ciia thoi gian v

Thoi gian 0 quyét dinh mirc do twong tac gitta meropenem va cac hat AuNPs tir
do giai phong N-CQDs tu do. Khi tién hanh danh gia anh hudng cua thoi gian G trong
vong 15 phut, két qua chi ra rang tin hiéu huynh quang (0 445 nm) tang lén nhanh
chong cho dén phut thir 8 (Hinh 5). Piéu nay ching to rang meropenem da 1ap tirc
phan tmg v&i AuNPs va sau 8 phut di bit dau bio hoa.
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Hinh 5. Anh huong thoi gian U chat phan tich t&i d6 hiphuc huynh ‘quang
3.1.4. Anh hwéng ciia nong dé meropenem

Pé dinh lugng meropenem can tim dugc midi quan, he'giira do 161 phuc huynh
quang va ndéng d6 meropenem. Két qua bi¢u.dién deyhoi phuc huyinh quang thay d6i
theo nong do cua meropenem tir 1 dén 2X104 nM tai'ac didu kién dugc lya chon:
pH =2, thoi gian u: 8 phiit, nong d6 mudi CuS©40,1 mMyduoc cho trén hinh 5. Tur
hinh 6 cho thay, ting ndng do meropetiem dan t&iyting tuyen tinh tin hiéu hoi phuc
huynh quang (¢ 445 nm) trong khoang nong do tir 20mM dén 5000 nM.
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Hinh 6. Anh hudng cia ndng do meropenem dén do hdi phuc huynh quang
3.2. Panh gia phwong phap
3.2.1. Xay dung dwong chudn, do chum, @6 diing, LOD, LOO

Dua trén sb liéu do hoi phuc huynh quang tai cac néng dd meropenem trong
khoang ndng d6 tir 20 dén 5000 nM, thiét 1ap phuong trinh duong chuan: y= 0,2408x
+0,0933, trong d6 y 1a @ hdi phuc huynh quang (F-Fo)/F, x 1 ndng d¢6 meropenem
tinh theo nM. Hé s6 twong quan thu duoc ciia dudng chuan 1a R?= 0,9986.
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Céc phép do dugc thuc hién Iap lai 5 lan dé danh gia d6 chum va d¢ dung ¢ céac
mirc néng d6 50 nM, 500 nM va 5000 nM. Do 1éch chuan twong ddi (% RSD) la
4,588%, 4,260% va 2,462% twong tmg voi 3 ndng d6, hiéu suat thu hdi cua phuong
phéap dao dong tir 95,1% - 109,3%.

Gia tri LOD va LOQ duoc tirlh th§o cong thuc LOD =3Sp/b va LOQ = 10Sy/b,
trong d6 Sb 1a dg 1éch chuan cua mau trang va b 1a hé so6 goc ctia duong chuan co gia
tri twong tng 1a 5 nM (2 ppb) va 15 nM (6 ppb).

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

Sp Slope b | LOD | LOQ

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

3.2.2. Do chon loc cua phwong phap

Dé khao sat anh hudng cua cac khang sinh doiwoi viec xac dinh meropenem,
chung toi di tién hanh thi nghiém voi cac khang sinh thude howbetd Tactam bao gom
ertapenem, penicilin V, cefalexin, amocixilinfvoi n6ng d6 1a%077 M"va c4c khang sinh
thudc cac ho khac nhu ciprofloxacin, amikaciny tetragyclin (Hinh 7). Két qua cho thiy
trr ertapenem la khang sinh cung nhém carbapeném véi meéropenem, cac khang sinh
khac déu cho dap tGmg hdi phuedhuynh quangWkhong dang ké véi dung dich
CQDs/AuNPs.
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Hinh 7. B¢ chon loc cua phuong phéap
3.3. Két qua xic dinh meropenem trong cic miu thyc

Két qua xac dinh d¢ thu hoi trén nén mau huyét twong tring cho thiy khi thém
chuan meropenem & cac néng do 1,25 va 5,00 uM, hiéu suat thu hoi (H%) tuong dbi
t6t, dat tir 83,2 dén 87,1%, voi do 1éch chuan twong d6i (RSD%) tir 5,6 dén 8,9%
(n=3), (Bang 2) tuan thu céc tiéu chi cia AOAC ap dung cho phan tich.
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Bang 2. Két qua do mau huyét twong tring bang phuong phap thém chuan

5 5 Sw sai khac
Ham luwgng | Ham luwgng D6 thu : ciia 2
STT thém vao phat hién A o RSD(%) LC-MS/MS
(uM) (uM) hoi (%) phuong
" : phip (%)

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 miu huyét twong cudlbénh nhin duge)tiém truyén
meropenem, dugc cho trong bang 3. Nong do métopenémdrong huyéf tuong sau khi
tiém la 60,2 ppm, sau 2 h tiém la 28,4 ppm vasau 5 hitiém néng dd%eon lai trong huyét
twong chi duy tri & 6,05 ppm.

Bang 3. Ham lugng mau huyét trong dugefkac dinh'bang phuong phap huynh
quang va LC-MS/MS

. . LC-MS/MS Su sai khac cta
Dwoc pham PR uynh quan -
ep Thoi gAl ] AN 2 phuwong phap
str dung sau tiem (Ppm) (ppm) %)
0
Meronem 0 gio 60,2 58,1 3,5
v
2 gio 28,4 26,6 6,4
(meropenem
lg) 5 gio 6,05 5,56 8,1
4. THAO,LUAN

4. Anh hwong ciia cac diéu kién phén tich

Két qua tdi wu cac diéu kién phan tich meropenem khi c6 mit hé vat liéu
CQDs/Au cho thdy do hdi phuc huynh quang dat cuc dai tai cac diéu kién pH = 2, thoi
gian u: 8 phat, ndng d6 mudi CuSO4 0,1 mM. C6 thé thiy cac diéu kién tdi wu twong
g véi d6 hdi phuc huynh quang cuc dai dat duoc khi twong tac giira chat phan tich
13 meropenem va AuNPs 1a 16n nhat. Do hdi phuc huynh quang dat cuc dai & pH 2 ¢
thé duoc giai thich 1a do & pH < pKa = 2.9, nhém NH2+ ctia meropenem mang dién
tich duong, con cac hat nano vang dugc bao v¢ boi 16p vo CQDs tich di¢gn am (Hinh
4b). Tuong tac tinh dién giita meropenem va nano Au khi d6 rat manh. Khi ting pH,
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meropenem tich dién 4m hon do nhém COOH bi phan ly va hon thé nita nhém NH»
lic nay tré nén khong mang dién tich do dé6 meropenem kho bi hap phy hon trén bé
mat tich di¢n am ctia nano Au. Véi pH gia tri dudi 2, cac hat AuNPs c¢6 xu hudng Két
tu va lam d6i mau dung dich khi khong c6 chét phan tich.

Két qua khao sat anh huéng ctia mudi dién ly cho thay vai tro quan trong cua
cac ion den tuong tac cua meropenem va AuNPs. Trong sO cac mu01 dién ly da khao
sat bao gom KNO3, KCI, NaCl, CuSO4, NazSO4 va K2SO4, mudi CuSO;4 cho tin hiéu
cao nhat co thé do day la muéi cua cac ion hda tri 2, cho gia tri lyc ion cao nhét va tac
dong 16n nhat dén viéc giam 16p dién kép xung quanh AuNPs va téng cuong tuong
tac lién két tinh dién giita AuNPs va meropenem.

4.2. Panh gia phwong phap

Tai cac diéu kién tdi wu, do hdi phuc huynh quang thay d6i theo néng do cua
meropenem trong khoang ndng do tir 20 nM dén 5000, AMYHE s6 trongquan thu dugc
ctia duong chuan 1a R? = 0,9986, cho thiy mdi quanghé tuyén tinh cao giira o hoi
phuc huynh quang va nong d6 meropenem, c¢ thé&ap dung déphantich meropenem
trong cac d6i tugng mau c6 ndng do thap.

Khi d4nh gia kha ning sir dung cia phttenggshap theo tiéu chuan cia AOAC,
cac gia tri do 1éch chuan tuong ddi (RSDY%) dao'd@ong trong’khoang tir 2,46% dén 1a
4,58% va hé s6 thu hdi (H%) dao d@ng trong khoangytir 95,1% - 109,3% dap tmg yéu
cau dit ra cia AOAC (H% tir 80y 110%,RSD < 15% & mirc ndong dd 100 ppb).

Gia tri LOD va LOQ eua phueng phép tueng ing 1a 5 nM (2 ppb) va 15 nM (6
ppb), thap hon 13 rét khiso sanh®éi cde,phuehg phap nhu dién di mao quan (2 ppm)
[12], UV-Vis (0,19 ppm)¥l3],"HPLC2UW, (1,06 ppm) [14]. Gia tri nay x4p xi véi
phuong phap LC/MS (0,015%pm)L5], cho thay hiéu qua vuot troi ciia mot phuong
phap quang hocadon gian trong Wiéc xdc dinh lwong vét ciia khang sinh.

Ngoaigta, phuong phép cling thé hién do chon loc tdt, khong bi anh hudng boi
cac khang smh thudc he beta lactam nhu penicilin V, cefalexin, amocixilin va cac
khanggsinhpthude, cac g khac nhu ciprofloxacin, amikacin, tetracyclin. Cac khang
sinh {thugc hoibetatlactam mac du cling chtra cdc nhom chirc ¢6 lién két 4i luc voi
AuNPs, nhu thiolether) amine nhung cau triic khong gian di can trd cac nhom chire
nay liéntkét voi AuNPs. Cac khang sinh con lai chi ¢6 nhom chic amine 13 ¢6 kha
ning twongtaerfot v4i cac hat AuNPs, nhung twong tac ndy chwa du thing duoc luc
tuong tac gitta CQDs va AuNP va phé v lién két gitra CQDs va AuNPs. Ertapenem
1a khang sinh ctng nhom carbapenem véi meropenem c6 dap tng tuong tw, co thé
gy anh huong dén két qua va dy 1a mot trong cac han ché ciia phuong phap. Tuy
nhién viéc sir dung ddng thoi cac khang sinh trong cuing 1 nhém dé diéu tri bénh nhan
1a khong pho bién. Panh gia chung cho thiy phuong phap co do dang, do chum va do
chon loc t6t, phit hop dé phan tich meropenem trong nén méau phtrc tap nhu mau huyét
tuong nguoi.
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4.3. Két qua xic dinh meropenem trong cic miu thye

Quy trinh xt Iy mau huyét twong da dugc t6i vu trong 1 nghién ctu trude do
ciia nhom [18]. Trong dé acetonitrile dugc sitr dung dé tia va loai bo protein,
chloroform duoc sir dung dé chiét Meropenem va tach khoi cac chat phan cuc khac
c6 mit trong mau. Do meropenem cé tuong tac twong dbi chon loc véi CQDs/AuNPs
nhu da duogc khao sat qua dg chon loc, nén co thé tiép tuc loai trir anh hudng cia mot
sO chét khac c6 mit trong nén mau. Két qua danh gia khi thém chuén vao miu tring
cho thiy mau tring khong cho tin hiéu ctia meropenem, do thu hdi dat trong dbi cao
dat 83-87% (Bang 2), dap ung yéu cau cia AOAC, chirng minh quy trinh xir Iy miu
da loai bo dugc cac anh hudng cua nén miu va khong can phai khdo'sat tdi uu lai cac
diéu kién anh huong.

Vi két qua do mau thyc, ndong do meropenem ngay §au khi tiémda 60,2 ppm,
sau 2 h tiém la 28,4 ppm va sau 5h tiém nong d6 con lai trong huyét trong ehi duy tri
0 6,05 mg/L, co thé thdy nong do meropenem giam danttheo thoi gian tiém truyen
Pang luu ¥, ndng do meropenem trong huyét twong ‘eia bénh nhan dugc quyét dinh
boi chirc nang than cua bénh nhan, c6 thé dao dong tir 200mERL00%g ngay sau khi
tiém truyén va giam xuéng con khoang 2-15(ppm saw,Sh ti€m [16 17]. Qua cac két
qua phan tich, c6 thé ket luén ring meropencmyda bidaothai mot phan trong qua trinh
tiém truyén, nhung ndng do con lai tugng d6i caefPiéu nay,ching to dbi tuong miu
nghién ciru c6 chirc nang than hoat d@ng tot. Két qua twong tu di dwoc chimg minh &
mot nghién ciru khac ctiia nhom [10,07]. Swkhéc biéthaho (3,5% - 8,1%) gitta két qua
ctia phuwong phép phan tich va phwong phdp ddi chimg LC-MS/MS cho thay két qua
cua phuong phap huynh quang st dung vatlicu€QDs/AuNPs 1a dang tin cdy.

5. KET LUAN

Nghién ctru st dung thanh“¢éng phuong phap huynh quang trén hé vat li€u
nanocomposite €QDS/AuNPs dé dinlbluong meropenem, va ing dung phuong phap
dé phan tich meropgnemitrong mau huyet tuong ctia bénh nhan voi két qua dang tin
cay. Qui trinh tong hop vatlicuffrong ddi don gian tir cac hoéa chét co ban. Qui trinh
phan tich c6 thé,d&dangythuc hién, giam thiéu viéc st dung hoa chit hiru co doc hai
nhung van 6ho két qua varot trdi so véi mot sd nghién ciru da cong bd trude day.
Nghién ctru 13%mot tinh ching cho viée két hop vat liéu CQDs va nano vang vao
phan tieh y sinh 'Wéi hiéu qua phan tich cao va chi phi thap. Cac nghién ctu tiép theo
c6 thé huéng tdi'thay doi nano vang bang cac nano kim loai khac, mo rong cac dbi
twong phan tieh ciing nhu cac ddi twong mau khéc.

Loi cam on: Nghién ciru ndy dwoc tién hanh trong khuén khé dé tai 0G.23.75
cua Pgi hoc Quoc gia Ha Noi.

Tuyén bé vé sir dung Gen AI: Cdc tic gia khang dinh rang khéng sir dung bt
ky cong cu Al tao sinh nao dé tao hodc chinh swa noi dung khoa hoc cua ban thao
nay. Moi phan tich, dién giai va két luan hoan toan do cdc tac gia thuc hién.

Tuyén bé vé dong gop clia tic gid: Nguyen Thu Phwong: Xay dung phuwong
phdp nghién ciru, nghién civu, viét ban thao goc; Tran Thi Minh Trang: Nghién ciru,
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xik Iy dit liéu; Nguyén Diéu Phuwong: Nghién ciru, xir Iy dit liéu, hé tror viét ban thdo;
Mac Hai Nam: Xur Iy di liéu, chinh sira ban thao; Nguyén Tudn Minh: X Iy dit liéu,
hé tro chinh sira ban thao; Vi Anh Phurong: Kiém dinh va xdc thuc két qua, D6 Thi
Trang: Kiém dinh va xdc thuc két qua; Pham Thi Ngoc Mai: Pé xudt y tuéng, xdy
dung phwong phdp nghién ciru, viét va chinh sira ban thdo.

Tuyén bé vé xung dpt lgi ich: Khong cé bat ky xung dét loi ich nao lién quan dén

nghién ciru 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 rel€ase of CQDs from
AuNPs, thereby restores their fluorescence. The CQDs/ AuNPs systemycan sensitively
detect meropenem in aqueous solutions (pH 2.0, CuSO4 0.1 mM) at ppbylevels, with
a rapid response time of just 8§ minutes. Additionally, the Tecovery of fluerescence
exhibits a good linear correlation with the concentration of meropenem in the range
0f2.10® M to 5.10°° M. Successful application of the déveloped method was achieved
for determining meropenem in human plasmasamples.

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