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11. Tém tat cac két qua moi cua ludn an:
11.1. Muc tiéu va doi twong nghién cvru cua lugn an:

Muc tiéu cta luan 4n 1a nghién ctru phat trién Gng dung phuong phap dién di
mao quan st dung detector do dan khong tiép xuc theo kiéu két ndi tu dién (CE-C'D)
nhim xéac dinh mot s6 nhom khéang sinh hién dang dugc dung phé bién nhét & Viét Nam
trong mau dugc phim va mau huyét twong (v6i nhém khang sinh Iya chon phu hop)
bao gom:

+ Nhém Aminoglycosid, dugc st dung phd bién nhung lai c6 mot s doc tinh
nén can dugc kiém soat: Amikacin, Kanamycin A, Kanamycin B va Streptomycin.

+ Nhom Glycopeptid, thuong duoc ding véi cac trudng hop nhiém khuan

nang, khong dap trng vai cac khang sinh khac: Vancomycin va Teicoplanin.



+ Nhom Beta-lactam, bao gom thé hé cii va dung phdi hop véi Sulbactam:
Amoxcillin, Ampicillin, Cefoperazon; thé hé méi (Carbapenem), hién dang dung phd
bién trong diéu tri nhiém khuan ning: Doripenem, Meropenem, Imipenem va
Ertapenem.

11.2. Cac phwong phap nghién ciru da s dung
Luan an sir dung phuong phap dién di mao quan véi detector do d6 dan khong

tiép xuc két ndi kiéu ty dién (CE-C*D) v6i cac wu diém ndi troi nhu thiét bi nho gon,
kha ning tach chat tét, lugng mau st dung va luong dung moi hoa chit can it, chi phi
dau tu thiét bi thap hon so véi cac phuong phap phén tich hién dai khac nhu HPLC,
GC-MS,... Luan an ciing di str dung phuong phap chiét pha ran dé lam sach va lam
giau khang sinh trong mau huyét trong nhim phan tich bing CE-C*D.

Cac mau dugc pham duogc 14y theo phuong phap ngiu nhién trén dia ban Ha
Noi, con mau huyét twong dugc ldy tir mot s6 bénh nhan dang diéu tri bang khang
sinh nghién ctru tai Khoa Chéng ddc, Bénh vién Bach Mai.

D6 tin cay cua phuong phap CE-C'D dugc danh gia qua céc théng sb: giéi han
phat hién, gi6i han dinh luong, d6 lap lai, hiéu suit thu hdi cua thiét bi va duoc kiém
ching bang cac phuong phap phan tich theo Duogc dién Viét Nam tai Vién Kiém
nghiém thudc Trung Uong; Trung tdm Trung tdm Kiém nghiém Thubc, My pham,
Thuc phadm Ha Noi (d6i v6i mau duoc pham) va Bd mén Hoéa phan tich va Poc chit,
Trudng Pai hoc Dugc Ha Noi (d6i véi mau huyét tuong).

11.3. Cdc két quda chinh ciia ludn én
- Lan dAu tién d3 phat trién thanh cong phuwong phap CE-C'D nhim xac dinh céc

nhom khang sinh trong mau duoc pham theo 04 quy trinh phén tich bao gdm:

+ Phan tich dong thoi bon khang sinh nhém Aminoglycosid (Amikacin, Kanamycin
A, Kanamycin B va Streptomycin): dung dich dién ly 1a Ace 200 mM; chiéu cao
bom mau 1a 20 cm, thoi gian bom mau 1a 30 s; thé dién di 1a +20 KV v6i LOD
ciia Amikacin, Kanamycin A, Kanamycin B va Streptomycin lan luot 1a 1,0;
0,5; 0,5va 1,0 ppm.

+ Phan tich dong thoi hai khang sinh nhom Glycopeptid (Vancomycin va
Teicoplanin): dung dich dém dién di 13 Arg 15 mM /Ace, pH = 9,0; thé dién di



1a 420 kV; thoi gian bom mau 1a 30 s; chiéu cao bom mau 1a 15 cm, gia tri
LOD ctia Vancomycin, Teicoplanin 1an luot 1a 2,0 ppm va 2,5 ppm.

+ Phan tich dong thoi 03 khang sinh Amoxcillin, Ampicillin, Cefoperazon két hop
v6i Sulbactam: dung dich dién di 1a dém Tris 10mM/Ace, pH = 7,5; chiéu cao
bom mau 13 15cm, thoi gian bom méu 13 30s; thé dién di 1a +17 kV véi LOD
cua Amoxicillin, Ampicillin, Cefoperazon va Sulbactam lan luot 12 1,0; 1,5; 1,5
va 2,0 ppm.

+ Phan tich déng thdi 4 khang sinh nhém Carbapenem (Doripenem, Meropenem,
Imipenem va Ertapenem): dung dich dém dién di 1a Tris 10mM/Ace, pH = 8,0;
thé dién di 1a +20 kV; thoi gian bom mau 13 20 s; chiéu cao bom mau 1a 20 cm,
gia tri LOD cua Doripenem, Meropenem, Imipenem va Ertapenem lan luot 13
1,2 ppm; 0,7 ppm; 0,4 ppm va 1,9 ppm.

- Lan dau tién da xay dung duoc quy trinh phan tich khang sinh nhom Carbapenem
trong huyét twong ngudi st dung k¥ thuat chiét pha ran (SPE) sau d6 phan tich trén
thiét bi dién di mao quan két hop detector d6 dan khéng tiép xtic (CE-C'D). Phuong
phap cho gia tri MDL ctia Meropenem va Imipenem lan luot 1a 1,5 va 0,75 pppm, do
thu hoi trung binh cia Meropenem va Imipenem lan luot 14 97,6 va 98,5%; RSD < 2
%.

- Pa ap dung cac quy trinh phan tich thu dugc dé xac dinh ham lugng cac khang sinh
trong mot sé6 mau duoc pham va ham luong Meropenem, Imipenem trong mau huyét
twrong bang phuong phap CE-C*D.

11.4Y nghia khoa hoc va thuc tien

Lan dau tién & Viét Nam, luan an da nghién ciru mg dung phuong phép dién di
mao quan sir dung detector 46 din khong tiép xtc xac dinh mét sé nhém khang sinh
dugc sir dung pho bién. Cac két qua dat dugc cua luan an da gop phan cong bd 03 bai
bao qubc té trong danh muc ISI va 03 bai dang trén cac hoi thao hodc tap chi chuyén
nganh trong nudc. biéu nay thé hién tinh méi cua cac két qua nghién ctru dat duoc,
khong chi ¢ trong nudc ma con & trén thé gidi, md ra kha nang phat trién va ing dung

ctia phuong phap CE-C'D duogc rong rii va phd bién hon.



Phuong phap CE-C*D véi cac wu diém vé hé thiét bi gon nhe, gia thanh théap
rat phu hop voi hoan canh, diéu kién kinh té, xa héi & Viét Nam. Céc quy trinh
phan tich xay dung trong luan an don gian, dé thuc hién, c6 d6 chinh xac cao, phu
hop dé 4p dung phan tich cac khang sinh trong mau duoc pham va huyét trong; c6
tiém niang ap dung trong kiém soat chit luong duwgc phdm va gidam sat ndng do
thudc trong diéu tri (TDM); ¢ ¥ nghia thuc tién 16n d6i véi viéc nang cao hiéu qua

diéu tri voi tirng bénh nhan, nhét 1a v&i cac bénh nhan hdi stre tich cuc.
12. Cac hudng nghién ctru tiép theo:

- Phat trién va tng dung phuong phap CE-C'D nhim phan tich cac khang sinh
trong cac d6i twong mau khac nhu phén tich du luong khang sinh trong thyc

pham, danh gia mic d6 6 nhiém khang sinh trong méi trudng va hé sinh thai.

- Phét trién va ung dung phuong phap CE-C’D vao phan tich cac nhom khéang

sinh khac dang duoc sir dung phd bién hién nay.
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10. Summary of the new findings of the thesis:
10.1 Thesis purpose and objectives

The purpose of thesis is to develop capillary electrophoresis method using
capacitively coupled contactless conductivity detector (CE-C*D) for the determination
of some common antibiotic groups in pharmaceutical and plasma samples, including:

- Aminoglycoside antibiotics: Amikacin, Kanamycin A, Kanamycin B and
Streptomycin.

- Glycopeptide antibiotics: Vancomycin and Teicoplanin.

- Beta-lactam antibiotics: old generation and used in combination with Sulbactam:
Amoxicillin, Ampicillin, Cefoperazon; new generation (Carbapenem), currently used
in the treatment of intensive care: Doripenem, Meropenem, Imipenem and Ertapenem.
10.2 Research Methods

Capillary electrophoresis method with capacitively coupled contactless
conductivity detector (CE-C'D) was used for antibiotics quantification. Solid phase
extraction (SPE) technique was used for cleaning and enrichment of antibiotics in

plama samples prior determination by CE-C'D.



Phamaceutical samples were randomly collected in Hanoi. Plasma samples
taken from some patients using meropenem or imipenem under intensive care were
provided by the Poison Control Center, Bach Mai hospital.

The realiability of CE-C'D method in analysis of antibiotics was evaluated
through: LOD, LOQ, reproducibility, recovery and cross-checked with analytical
methods following Vietnam Pharmacopoeia by the National Institute of Drug Quality
Control or Hanoi Drug, Cosmetic, Food Quality Control Center (for pharmaceutical
samples) and Department of Analytical Chemistry and Toxicology, Hanoi University
of Pharmacy (for plasma samples).

10.3 Major results and conclusions
For the first time sucessfully developed 04 analytical procedures for antibiotics
determination in pharmaceutical samples by CE-C*D including:
+ Simulltaneous determination of aminoglycosid antibiotics (Amikacin,
Kanamycin A, Kanamycin B va Streptomycin) using buffer solution of 200 mM
Ace; injection height of 20 cm, injection time of 30 s; voltage of +20 kV with
LOD of 1.0; 0.5; 0.5 and 1.0 ppm for Amikacin, Kanamycin A, Kanamycin B and
Streptomycin, respectively.
Simulltaneous determination of glycopeptid antibiotics (Vancomycin va
Teicoplanin) using buffer solution of Arg 15 mM /Ace, pH = 9,0; voltage of +20
kV; injection time of 30 s; injection height of 15 cm, with LOD of 2.0 ppm and
2.5 ppm for Vancomycin, Teicoplanin, respectively.
+ Simulltaneous determination of Amoxcillin, Ampicillin, Cefoperazon in
combination with Sulbactam using buffer solution of Tris 10mM/Ace, pH = 7,5;
injection height of 15cm, injection time of 30s; injection height of +17 kV with
LOD of 1.0; 1.5; 1.5 and 2.0 ppm for Amoxicillin, Ampicillin, Cefoperazon and
Sulbactam, respectively.
+ Simulltaneous determination of Carbapenem antibiotics (Doripenem,
Meropenem, Imipenem va Ertapenem) using buffer solution of Tris 10mM/Ace,
pH = 8,0; voltage of +20 kV; injection time of 20 s; injection height of 20 cm, with
LOD of 1.2 ppm; 0.7 ppm; 0.4 ppm and 1.9 ppm for Doripenem, Meropenem,
Imipenem and Ertapenem, respectively.



- For the first time, developed an analytical procedure for Carbapenem antibiotics in
human plasma using solid phase extraction (SPE) technique prior to analysis by CE-
C'D. MDLs of Meropenem and Imipenem are 1.5 and 0.75 ppm, respectively,
average recoveries of Meropenem and Imipenem are 97.6 and 98.5%; RSD < 2 %.

- Applied the developed procedures to analyse the antibiotics contents in
pharmaceutical samples and analyse Meropenem, Imipenem in plasma samples by
CE-C'D.

11.4 Scientific and practical meaning

Thesis provides first study on using CE-C*D for determination of commonly
used antibiotics. The obtained results of thesis contributed to 03 international
publications in ISI journal and 03 publications in prestigious domestic journals, which

shows the novelty of research, not only in Vietnam but also worldwide.

CE - C*D method with advantages such as compact instrument, low cost,
suitable for economic and social conditions in Vietnam. The developed procedures
in thesis are simple, facile, highly precise, suitable for analysis of antibiotics in
pharmaceutical and plasma samples; having potential in drug quality control and
theurapetic drug monitoring (TDM); and highly practical for enhancing the
treatment efficiency for each patient, especially for patients under intensive care.

11. Futher research directions

- Develop and apply CE-C*D method for analysis of antibiotics in different kind of
samples such as antibiotics remains in food, evaluation of antibiotics polution in
environment and ecological system.

- Develop and apply CE-C*D method for analysis of other commonly used antibiotics

groups recently.
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