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SUMMARY

DETERMINATION OF LEVOFLOXACIN IN PHARMACEUTICALS AND
HUMAN URINE BY HIGH-PERFORMANCE LIQUID
CHROMATOGRAPHY

A reversed-phase HPLC method was developed and validated for quantification of
levofloxacin (LEV) in pharmaceuticals and human urine sample. The optimal HPLC-
conditions were as follows: C18 MRC-ODS (6 x 250 mm, 15 um) column, mobile
phase of acetonitrile: 20 mM phosphate buffer, pH=3 (30:70 v/v), flow rate at 0,8
ml/min, and detection wavelength of 295 nm at room temperature. LEV in
pharmaceutical samples was extracted with acetonitrile in an ultrasonic bath for 15
min. The liquid — liquid and solid-phase extraction procedures for LEV in human
urine samples were proposed. Dichloromethane was used for liquid — liquid
extraction. Hydrophilic-lipophilic balance Oasis HLB cartridge was used for solid
phase extraction. The recoveries of LEV determined by liquid-liquid and solid phase
extraction method were 87 and 94 %, respectively. The detection limit of LEV was
0.03 ppm with a RSD < 1.3 % (n=3). The results of LEV analyses in pharmaceutical
samples were consistent with those labelled in commercial formulations. LEV
concentrations in urine samples of patients inoculated with dose of 750 mg/150 ml
after 4-10 h ranged from 30 - 65 ppm.

1. MO PAU thudc nhém quinolone thé hé 3, la déng
Levofloxacin (LEV) 1a khang sinh phan quang hoc cua ofloxacin (OFL).
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Ngay cang nhiéu duoc pham luu hanh trong trong cac danh gia sinh kha dung,

trén thi truong chua dang don thanh duoc dong hoc, ... biéu nay dam bao
phan LEV vi hiéu luc khang khuén cta nguoi bénh tuy tung truong hop khac
n6 duoc ching minh 14 manh gip 8-128 nhau nhan duoc phac dd diéu tri khang
lan R-OFL [1]. O Viét Nam, LEV duoc sinh LEV phu hop, hiéu qua va an toan.
su dung dudi dang thudc vién, thudc LEV trong miu thubc va dich sinh hoc
tiém, truyen thudc nhé mat... véi c6 thé duogc xac dinh bang phuong phap
ngudn gdc va gia thanh khac nhau. Vi dién hoa [4], phuong phap tric quang
vay, nghién ctru xac dinh ham luong [5] va phuong phap sic ky 1ong hiéu
LEV rét can thiét dé kiém tra chit luong nang cao (HPLC) [6-8]. Tuy nhién, &
thudc. LEV duoc hap thu nhanh va hiu Viét Nam chua c6 cong trinh nghién
nhu hoan toan (99%) sau khi ung 1-2 ctru nao xac dinh LEV trong mau thudc
gid. Levofloxacin rat it bi chuyén hoa va trong mau nudc tiéu nham danh gia
trong co thé va thai trir gan nhu hoan su dao thai khang sinh LEV. Hon nira,
toan (~ 87%) qua nudc tiéu & dang con viéc dinh lugng LEV trong mau nudc
nguyén hoat tinh sau 2 ngay. Dudi 5% tiéu kho do nén miu phtc tap.

lidu diéu tri dugc tim thay trong nudc Trong bai bao nay, chung téi nghién
tiéu dudi dang chit chuyén hoa ctru phan tich va xac nhan gid tri st
desmethyl va N-oxit it c6 tdc dung dugc dung cua phuong phap HPLC dinh
1y [2]. Do d6, nghién ctru xac dinh ham luong LEV trong mot sb mau thudc
lugng LEV trong dich sinh hoc (nhu dang luu hanh ¢ Viét Nam va mau nude
nude tiéu, huyét tuong, md, dich nao tiéu nguoi bénh st dung khang sinh

thy...) sau khi dung thudc 1a rit quan chua LEV.

Hinh 1: Céng thitc cdu tao ciia Levofloxacin

2. THUC NGHEM triethylamin ~ (TEA), dicloromethan
2.1. Héa chét va thiét bj (Merck); CH;COOH (VWR
Chat chuan Levofloxacin cua Vién CHEMICALS); acetonitril (ACN),
kiém nghi¢m thubc TW, theo tiéu chuin H3;PO4, methanol (MeOH), cloroform,
Dugc dién Viét Nam, do tinh khiét etylacetat (Fisher).

96,8%. Cong thac hoa  hoc Thiét bi HPLC-PDA-M10A (Shimadzu).
CisH20FN30,4 (M= 361,368), cong thic Cot chiét pha ran: C18 500 mg, 6ml;
ciu tao 1a (S)-9-fluoro - 2,3 - dihidro - 3 Water Oasis HLB, 6 ml; va Agilent Bond

- methyl - 10 - (4 - methylpipezarin-1- Elut PLEXA, 500 mg, 6 mL
yl)-7-oxo-7H-pyrido[1,2,3-de] -1,4 - 2.2. Poi twong nghién ciru
benzoxazine - 6 - cacboxylic axit (hinh Mau thubc vién va thudc nho mit luu
1). hanh trén thi truong Ha Noi dugc thu
Cac hoa chit khac va dung méi déu thap ngiu nhién tai cic cira hang thudc.
thudc loai tinh khiét phan tich gém: Mau nuée tiéu thu thap ctia mot s6 bénh

KH,PO4, CH3;COONH,;, HCOOH, nhin duoc ti€m truyén Cravit ham
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lugng Levofloxacin 1a 750 mg/150 ml
tai Trung tam chéng doc, Bénh vién
Bach Mai.

2.3. Quy trinh phan tich

Chuan bi dung dich chuin gbc 500
ppm: can chinh xac 0,0250 + 0,0001g
LEV trén can phan tich, hoa tan bang
nude deion trong cdc, rung siéu am 15
phut, chuyén vao binh dinh mirc 50,00
ml, dinh m@c dén vach bﬁng nudc
deion, loc qua mang 0,45 pm. Dung
dich dugc bao quan ¢ 4°C va tranh anh
sang.

Phdn tich LEV trong mdu diwgc pham:
Mau thudc vién nén: can 10 vién thudc,
xac dinh khdi lugng trung binh 1 vién,
nghién min, tron déu. Can ~ 0,05 g
thudc trén can phéan tich, chuyén vao
cdc, hoa tan bang dung moéi ACN, rung
siéu 4m 15 phut sau d6 chuyén hdn hop
vao binh dinh mirc 25,00 ml, thém ACN
dinh mirc dén vach. Loc dung dich qua
mang 0,45 pm, pha lodng bang pha
dong va phan tich trén HPLC.

Mau thube nho mit: 1ay 5 lo thubc nhod
mit levofloacin 5% db don vao 1 lo
sach, xac dinh thé tich trung binh cua 1
lo, lic tron. Léy chinh xac 1,00 ml dung
dich thudc nhé mat chuyén vao binh
dinh mrc 25,00 ml va dinh nmmrc bﬁng
nuéc deion. Pha lodng bang pha dong
trude khi phan tich.

Phdn tich LEV trong mdu mde tiéu:
Chuan bi mau thir: 14y mot thé tich xac

dinh dung dich chuan géc bbc hoi dung
moi (khi Nz, 50°C) thu lay cin. Hoa tan
cin trong nudc tiéu trang. Sau do thuc
hién quy trinh chiét 16ng-16ng va long
ran nhu mo ta 0 so d6 hinh 2 va 3.

Tét ca cac mau dugc phan tich trén hé
thong HPLC véi cac diéu kién nhu &
bang 1

0,5l s e tidu 0,5l dém phosphate pH=3 Sal dickometan

Cln duge boa
&

HPLC

Hmh 2: So d‘o quy trinh phan tich LEV
trong mau nude tiéu bang HPLC
két hop chiét long-long

’ Cét Oasis HLB 6ml

Hoat héa cot : 3ml MeOH, 3ml nude, 6ml dém
phosphat pH =3

Rira tap: 6ml dém phosphat ’

pH=3

‘ Rura giai: Sml ACN ’

C6 can bing khi N,, loc qua mang 0.45um

‘ HPLC l

Hinh 3: So d‘o quy trinh phan tich LEV
trong mau nuede tiéu bang HPLC
két hop chiét pha ran

Bang 1: Piéu kién phan tich trén hé thong HPLC-PDA-M10A- Shimadzu

Cot sac ky Shimp-pack MRC-ODS C18 (3,9 mm ID x 300 mm, Spm —
Shimadzu)

Budc song hap thu 295 nm

Pha dong ACN-dém phosphat 20 mM pH=3,5 (30:70)

Cheé d¢ rira giai Dang dong

Toc d6 dong 0,8 ml/phut

Thé tich bom mau 20 ul

3. Két qua nghién ciru va théao luin
3.1. Khdo sat va lya chon diéu kién
phan tich

Céac diéu kién phan tich duogc khao sat

lwa chon theo phwong phap don bién.
Két qua duoc trinh bay ¢ bang 1. Pic
sic ky cua LEV thu duoc (hinh 5) can
dbi & thoi gian luu tg = 6,8 + 0,3 phut




phu hop cho muc dich phan tich.
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Hinh 5: Sdc ky dé khi phan tich LEV

([LEV] = 10 ppm)

voi pha dong ACN-dém phosphat3.2.

Khao sat lra chon céc diéu kién chiét
LEV trong miu dwgc pham
Két qua khao sat dung moi chiét va thoi
gian siéu am mau thude vién thé hién ¢
bang 2. LEV trong dugc pham duogc
chiét tot nhat voi dung méi ACN sau 15
phut rung siéu am.

Bdng 2: Anh huéng ciia céc diéu kién chiét LEV trong mdu diegc pham

Chiét LEV trong thuoc vién Spic
MeOH 6906495

Dung méi chiét ACN 8716810 %
H,0 1605912
10 phut 7877051

Thoi gian siéu am 15 pht 8716809 Y
20 phut 7875716
30 phut 6782243

Bang 3: Khdo sdt lira chon diéu kién chiét long-long va chiét
pha ran LEV trong mau nuoc tiéu

Chiét 16ng-16ng H% Chiét pha ran H%
Diclorometan 87,0 vV C18 78,7
N Cloroform 14,4 R HBL 97,7 v
Dung méi Cot
chidt Etylacetat 18,8 chidt
Metanol/diclometan 96.1 PLEXA 79,7
(1:9) ’
3:1 74,5 H,O0 82,4
2:1 80,0 D axit CH; COOH, pH 3 89,9
Ty 1¢ tron 1:1 870 v dliléLg dém phosphat, pH3 | 93,3 v
mau:dung 12 36.4 rira nudc deion/MeOH 539
dich dém ' ’ tap (95:5) ’
. ) MeOH 5% va dém
13 822 phosphat pH 3 (1:1) 65,3
2.0 30,5 D ACN - v
pH cia 2.5 67,0 d?“ilg MeOH -
dung dich 3.0 87,0 Vv rlifa Diclometan -
dém 3.5 87,0 4 Cloroform -
4.0 57,0 & Etylacetat -
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Chiét 16ng-16ng H% Chiét pha ran H%

Metanol/diclometan i

(1:9)
3ml 63,9 Thé 3ml 73,0
o 4 ml 71,7 tich 4 ml 83,8
(;rhe tich 5 ml 87.0 dung 5 ml 93.3
ung moi .

6 ml 87,1 ria 7 ml 93.4

giai m :

3.3. Khio sat quy trinh chiét 16ng -
l6ng

Két qua khao sat lya chon diéu kién
chiét LEV trong mau nudc tiéu thé hién
& bang 3. Yéu t6 quang trong nhat —
dung moi chiét duoc Iwa chon la
diclorometan (H ~ 87 %). Hon hop
dung méi MeOH/diclometan (1:9 v/v)
cho hiéu suat chiét cao nhat ~ 96 %, tuy
nhién, pic cua LEV bi anh hudng boi
nén mau. Quy trinh chiét long-long tbi
uu phan tich LEV dugc dua ra nhu &
hinh 2.

3.4. Khio sat quy trinh chiét pha rin
Két qua khao sat lwa chon diéu kién
chiét pha ran phan tich LEV trong mau
nudc tiéu the hién ¢ bang 3. Hinh 6 cho
thdy, pic sic ky ciia LEV thu duogc cin
dbi va co do phan giai tét nhat voi dung
dich rtra giai la ACN. Tur do, quy trinh
chiét pha rdn t6i uvu phan tich LEV duoc
dua ra nhu ¢ hinh 3. Nhan thay, hi¢u
suat chiét LEV véi cot chiét pha rin
HBL cao hon so v6i chiét 1ong-1ong.

n
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Hinh 6: Sdc ky dé chiét pha rdn phdn
tich LEV ([LEV] = 10 ppm)

vOi cac dung dich rvra giai khac nhau

3.5. Xac nhan gia tri sit dung phuong
phap phan tich Levofloxacin trong
miu nudée ticu
3.5.1. Tinh ddc hiéu
Tién hanh phan tich mau trang (mAau
nudc tiéu cia ngudi khoe manh khong
dung khang sinh) va mau tring thém
chuan ([LEV] = 10 ppm) theo quy trinh
phén tich dé khao sat (hinh 2 va hinh 3).
Két qua hinh 7 cho thay, trén sac ky do
clia mau trang, tai vi tri tuong u:ng Xuat
hién pic ctia LEV khong thdy xuat hién
pic la. Nhu vay, phuong phap phan tich
¢6 tinh dac hiéu cao.
3.5.2. Giéi han phat hién (MDL) va
gioi han dinh Ilwong (MQL) cua
phwong phap
Két qua xac dinh MDL, MQL khi phan
tich LEV trong mau nudc tleu bang
phuong phap HPLC sau khi tlen hanh
chiét 1ong-1ong va chiét pha rin duoc
trinh bay & bang 4.
Tai ndéng d6 5 ppm va 50 ppm, d6 lap
lai ctia phép thur t6t voi RSD < 1,3 % (n
= 3), d6 thu hdi cua phép thir dat tir 86,6
% - 94,1 %. Nhu vay phuong phap phan
tich ¢6 do chinh xac cao theo qui dinh
cua AOAC [3].
3.6. Phén tich Levofloxacin trong mgt
s6 miu dugc pham va nuée tiéu
3.6.1. Ket qud phan tich Levofloxacin
trong méu dwoc phim
Két qua dinh lugng LEV trong 5 loai
thudc (bang 5) cho thiy, su sai khac
gitra ham lugng ghi trén nhan va ham
luong chat phén tich tim thay twong d6i
nho (< 6%). Nhu vdy, quy trinh phan
tich co thé duoc ap dung dé xac dinh
ham luong LEV trong dugc pham.
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Hinh 7: Sdc ky dé ciia mdu trang va mau trang thém chudn ([LEV] = 10ppm) khi tach
chat bang phwong phdp chiét long-long (a) va chiét pha ran (b).

Bdng 4: Phuong trinh dwong chudn, MDL, MOL va khodng tuyén tinh
phan tich LEV trong mdu nuée tiéu

Phuong phap Phuong trinh Hg so tuong | MDL | MQL | Khoéng tuyén tinh
xtr Iy mau duong chuan® quan (R%) | (ppm) | (ppm) (ppm)
Chiét 1ong-long Y =213650X — 454,22 0,9998 0,03 | 0,10 0,10-20
Chiét pha ran Y =207778X + 26100 0,9999 0,03 | 0,09 0,09 — 100

Y dién tich pic; X: nong d6 LEV (ppm)

Bang 5: Két qud phdn tich mét s6 mau thudc chira LEV trén thi truong

R B L, Ham luong Ham luong A

Tén thudc Xuat xtr ghi trén nhan phan tich Sai khac (%)
CHONCYLOX An Do 493,24 + 4,57 mg/vién 1,36
STADA Viét Nam o 474,92 + 6,78 mg/vién 5,02

— 500 mg/ vién =

LEFVOX Viét Nam 480,68 + 5,71 mg/vién 3,86
Duogc TW3 Viét Nam 481,15 + 8,05 mg/vién 3,76
Eylevox Han Quoc 5 mg/ml 4,91 £ 0,06 mg/ml 1,38

3.6.2. Két qua phén tich Levofloxacin
trong méu nwdc tiéu bénh nhin

Bang 8 trinh bay két qua xac dinh LEV
trong mau nuéc tiéu. Nhan thdy ring,
phuong phap phan tich HPLC két hop
v6i chiét 1ong-long hodc chiét pha ran
cho két qua twong dong. Tuy nhién, do
d6 thu hdi ciia HPLC két hop chiét pha
ran tot hon nén ham luong LEV thu
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duoc cao hon. Mt khac, két qua phan
tich chi ra rang, tuy ting bénh nhan va
thoi gian 14y mdu sau khi truyén ham
luong LEV dao thai qua nudc tiéu 1a
khac nhau. Do d6 dua trén viéc dinh
luong LEV, tung truong hop bénh nhan
cu thé s& nhan duoc phac dd diéu tri
khang sinh phu hop, hi¢u qua va an
toan.



Bdng 6: Két qud phan tich LEV trong mdt s6 mau nwée tiéu bénh nhan

1y i - Két qua phan tich (ppm)
STT Tén bénh nhan Gio lay mau lslau khi _ qua p: pp _ ’
truyen (h) HPLC chiét long-1ong HPLC chiét pha ran
1 Nguyén Vin A 10 33,06 + 0,08 34,68 + 0,13
2 Pham Van C 10 34,90 £ 0,12 36,12 £ 0,07
3 Chu Van D 12 30,68 £ 0,11 34,02 £ 0,07
4 Nguyén Huy H 4 61,30 + 0,09 65,56 + 0,10
5 Pham Thu Q 8 31,66 £ 0,10 32,46 £ 0,09
4. KET LUAN urine by adsorptive square - wave

ba nghién ctru xay dung duoc quy trinh
chiét phan tich LEV trong mau duoc
phim va nudc tiéu nguoi trén thiét bi
HPLC. Phuong phap phan tich c6 do
chon loc va d§ chinh xac cao vdi hiéu
suat thu hoi dat ~ 87 — 94 %. Gi6i han
phat hién cua phuong phat 1a 0,03 ppm
v6i do léch chuan twong d6i RSD < 1,3
% (n = 3). Da ap dung quy trinh phan
tich LEV cho mdt s6 mau dugc pham
trén thi trudng va mau nudc tiéu cua
bénh nhan st dung thudc tiém truyén.
Két qua phan tich miu duoc pham sai
khiac v&i ham lugng ghi trén nhan Ia
thip (<6%). Lugng LEV dao thai qua
nude tiéu tiy thudc vao timg bénh nhin
va thoi diém iy mau. Cac miu ldy sau
4 — 10 h tiém truyén Cravit (750
mg/150 ml) c6 ham luong LEV dao
dong tir 30 — 65 ppm.
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