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Tém tat

Muc tiéu: Nghién ctru nay nhdm dwa ra phwong phap dinh lwong ddng thdi cac
ddng phan clia cefpodoxim proxetil trong vién nén bang phuong phap HPLC véi dau
do PDA.

Déi twong va phwong phap nghién ctru: D6i twong clia nghién cteu nay 1 vién
nén c6 chira hoat chat cefpodoxim proxetil dwéi dang hdn hgp déng phan. Bong phan
R cla cefpodoxim proxetil da dwoc diéu ché va kiém tra d6 tinh khiét theo chuyén luan
USP 44. biéu kién sac ky da dwoc khao sat va tdi wu héa bang phadn mém Design
Expert st¢ dung mé hinh thiét k& CCD v&i hai yéu t& bao gbm nhiét do cot va ty Ié
methanol trong pha déng. Phwong phap nay da dwoc thdm dinh theo ICH Q2 (R1) va
“Sé tay hwong dan ddng ky thube” clia Bo Y té.

Két qua: Phuong phap HPLC-PDA da dwoc phat trién thanh cong dé dinh lwong
cac déng phan cta cefpodoxim proxetil trong vién nén. Cac diéu kién sac ky t6i wu
duoc liet ké nhw sau: cot Sunfire C18 (150 x 4,6 mm; 5 um), nhiét d6 cot 33°C véi pha
doéng 1a hdn hop methanol-nuéc (51:49, tt/tt), toe do dong 1 mi/phit va buwédc séng
phat hién 1& 235 nm. Phuong phép dat tinh tuyén tinh trong khoang néng dé 25-250
ug/ml ddi v&i ca hai ddng phan. Bo ding ctia ddng phan R trong khoang tir 100,74-
102,71% va déng phan S trong khoang tlr 100,25-101,48%. D 1ap lai ctia ddng phan
R va ddng phan S c6 RSD lan lwot 1a 1,62%, 1,54% va dé chinh xac trung gian cla
ddng phan R va ddng phan S c6 RSD lan lwot la 1,24%, 1,14%.

Két luan: Dé tai nay da xay dung thanh céng quy trinh dinh lwong déng thoi vién
nén cefpodoxim proxetil bang phwong phap HPLC-PDA. Quy trinh nay dat cac chi tiéu
thdm dinh, co tinh chon loc, do dung va dé chinh xac cao.

Twr khéa: Methanol, vién nén cefpodoxim proxetil, HPLC.

Abstract
Simultaneous determination of cefpodoxime proxetil epimers in
tablets by HPLC with PDA detector

Objectives: This research aimed to quantify cefpodoxime proxetil (CFP) epimers
in tablets by HPLC-PDA.

Methods: The subject of this study was cefpodoxime proxetil tablets in the form
of an epimers mixture. Cefpodoxime proxetil epimers were quantified by HPLC with
a PDA detector, while the R-isomer of cefpodoxime proxetil was prepared and tested
for purity according to USP 44 monograph. The chromatographic condition was
optimized by the Design Expert program using central composite design (CCD) with
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two factors: column temperature and mobile phase ratio. The developed method was
validated according to ICH Q2 (R1) and the “Handbook for Drug Registration” of the
Ministry of Health.

Results: An HPLC-PDA method was successfully developed to quantify
cefpodoxime proxetil epimers in tablets. The optimal chromatographic conditions were
listed as follows: the Sunfire C18 (150 x 4.6 mm; 5 ym) column was set at 33°C, the
mobile phase was the mixture of solvent methanol-water (51:49, v/v), the flow rate of 1
ml per minute, and the detection wavelength was 235 nm. The method was validated
over the concentration range of 25-250 ug/ml for both epimers. The accuracy of R-
epimer ranged between 100.74 to 101.71%, and S- epimer ranged between 100.25 to

101.48%. The intra-day precision varied 1.62% for R- epimer and 1.54% for S- epimer

and the inter-day precision varied 1.24% for R- epimer and 1.14% for S- epimer.

Conclusion: This study has developed a process to simultaneously quantify

cefpodoxime proxetil tablets using the HPLC-PDA method. This method was validated,

and has high selectivity, precision, and accuracy.

Keywords: Methanol, cefpodoxim proxetil tablets, HPLC.

I. PAT VAN PE

Cephalosporin 14 khang sinh phd rong thudc
nhom khang sinh beta - lactam, dya vao phé
khang khuan chia cephalosporin thanh 5 thé
hé. Trong do, cac khang sinh cephalosporin
thé hé 3 da duoc nghién ctru va phat trién tac
dong khang khuan wu thé hon trén vi khuan
Gram (-) [1]. Cefpodoxim proxetil la mot este
cephalosporin thé hé 3, duoc chi dinh trong
diéu tri nhiém khuan duong ho hép trén do
Streptococcus pyogenes nhay cam, dudng tiét
ni€u do cac chung nhay cam E.coli, Klebsiella
pneumoniae, viém tai gilta cap, viém xoang
cép,... Cefpodoxim proxetil 1a mot tién chit este
ctia axit cefpodoxim, trong d6 mot gbe proxetil
dugc gin vao axit cefpodoxim. Cefpodoxim
proxetil duoc hip thu qua dudng ubng, trai qua
qua trinh thity phan este va duoc chuyén thanh
axit cefpodoxim dé thé hién hoat tinh khang
sinh cia nd [2, 3]. Cefpodoxim proxetil cé
carbon bat d6i xtmg & vi tri 4 va dugc bao ché
dudi dang hdn hop racemic cia 2 dong phan dbi
quang R va S.

Mot s6 phuong phéap dugc dung dé phén tich
d6ng phan nhu sic ky khi, sic ky 16ng hiéu ning
cao (High Performance Liquid Chromatography
- HPLC), cong hudng tir hat nhan hodc st dung
tac nhan chuyén dich Mosher. Trong d6, Dé tai
st dung phuong phap HPLC véi nhiéu uu diém
nhu 13 k¥ thudt dugc st dung rong rdi trong
phan tich va kiém nghiém dugc phiam do c6
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do6 nhay, do chinh xac cao, thich hop dé phan
tich cac chit kho bay hoi, 6n dinh nhiét va phu
hop v6i d6i twgng nghién ctru cua dé tai [4].
Dé xay dung va phat trién phuong phap phan
tich, c6 thé rut ngén thoi gian va tiét kiém chi
phi thi quy trinh phén tich dwoc t6i ru hda bang
phan mém Design Expert v6i mé hinh thiét ké
hdn hop trung tim (Central Composite Design
- CCD).

Nghién ctru nay dugc thuc hién véi muc tiéu
xdy dung quy trinh dinh luong dong thoi dong
phan cefpodoxim proxetil trong vién nén bang
phuong phap HPLC véi dau do PDA, duoc tdi
uu héa bang phan mém Design Expert, dugc
tham dinh theo ICH Q2 (R1) va “S6 tay hudng
dan ding ky thudc” ciia Bo Y té. Quy trinh sau
khi tham dinh c6 thé sir dung dé phan tich danh
gia chét luong thudc co chita cing hoat chat
va nghién ctru phat trién phuong phép bao ché
thudc & dang dong phan dé tang hidu qua diéu tri.

II. POI TUQNG - PHUONG PHAP
NGHIEN CUU

2.1. Péi twong nghién ciru

Tat ca cac ché pham vién nén chtra hoat
chat cefpodoxim proxetil dang Iuu hanh trén
thi truong.

2.2. Trang thiét bi, héa chit, dung méi

Trang thiét bi

Céc trang thiét bi sir dung trong dé tai duoc
trinh bay trong Bang 1.
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Bang 1. Trang thiét bi sir dung trong d¢ tai

Trang thiét bi, dung cu Model Nha san xuit
May HPLC diéu ché Pure C-810 Flash Buchi
May HPLC €2695 Waters
Pau do PDA 2998 PDA Detector Waters
Cot sic ky C18 (150 x 4,6 mm; 5 um) | Waters
Cot sac ky didu ché C-810 Flash Buchi
May siéu am Elmasonic S100H Elma
May do pH Orion star A211 Thermo Fisher
Céan phan tich Sartorius QUINTIX224 Sartorius
Cac dung cu thity tinh va dung cu hd trg khac

Héa chat, dung moi
Céc hoa chét va dung moi st dung trong dé tai duoc trinh bay trong Bang 2.
Bang 2. Hoa chét, dung méi st dung trong nghién ctru

Héa chit, dung méi Tiéu chuin Nha sin xuat/ Nwéc san xuat
Methanol HPLC Merck
Nudc siéu sach HPLC
Chat chuan cefpodoxim proxetil | Ham luong 69,8% Vién kiém nghiém thuéc TPHCM

2.3. Di¢u ché dong phan R hoic S tir cefpodoxim proxetil

2.3.1. Dung dich diéu ché

Dung dich gbc

Dung dich gdc cta cefpodoxim proxetil dugc hoa tan trong methanol dé dugce nong d6 2000ug/
ml va cac dung dich nay dugc bao quan trong ti mat ¢ nhiét do 2°C.

Dung dich diéu ché

Tir dung dich gdc, tién hanh pha loang v6i methanol dé dat dugc ndng d6 200pg/ml dung cho
diéu ché dong phan R hoic S.

2.3.2. Piéu ki¢n diéu ché

Diéu kién sic ky dicu ché dong phan cefpodoxim proxetil nhur sau: cot ban diéu ché C18 (250
x 70 mm; 10pum), nhiét do cot 30°C, pha dong gdm methanol - nude (90 : 10), téc d6 dong 5 ml/
phut, thé tich tiém mau 200ul, budc séng phat hién 240 nm.

2.3.3. Kiém tra dong phén diéu ché

Tién hanh sic ky phan doan d duoc didu ché theo diéu kién sic ky trong dugc dién My (USP
44 - NF 39 2021), voi diéu kién séic ky nhu sau: c6t C18 (4,6 mm x 25 cm; Spum), nhiét do cot 30°C,
pha dong gdm amoni acetat 0,02M - acetonitril (60: 40, tt/tt), tbc d6 dong 1 ml/phut, thé tich tiém
mau 10pl, budc song phat hién 235 nm.

Yéu cau: Thoi gian luu twong dbi cua ddng phan S 14 0,9 va dong phan R 1a 1,0. D6 phén giai
giita 2 dong phan khong nho hon 2,5. Hé s6 kéo dudi ciia dong phan R khong qué 1,5. D¢ léch
chuédn tuong d6i dugc xac dinh tir tdng dién tich pic cta dong S va dong phan R khi tiém 1ap lai
khong qua 1,0%.

2.4. Thim dinh quy trinh phan tich dong thoi dong phin cefpodoxim proxetil

2.4.1. Chudn bi miu

Dung dich gbc
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Céc dung dich gbc cta cefpodoxim proxetil duwoc hoa tan trong methanol dé duoc nong do
2000pg/ml va cac dung dich nay dugc bao quan trong ti mat ¢ nhiét do 2°C.

Dung dich chuan

Tir dung dich gc, tién hanh pha lodng véi methanol dé dat dugc nong do thich hop dung cho
t6i uru hoa va tham dinh quy trinh.

Dung dich tht

Cén 20 vién (loai bo 16p bao phim, néu can), tinh khdi lugng trung binh vién va nghién thanh
bot min. Can mot lugng bot thudc tuong ing voi khoang 20 mg cefpodoxim proxetil vao binh dinh
mirc 200 ml, thém 70 ml methanol, siéu 4m 10 phuat, d& ngudi, sau d6 thém methanol vira du dén
vach, lic déu. Dung dich thu dugc loc qua mang loc 0,45um trude khi phan tich.

Mau tring: Methanol

2.4.2. Thiét ké va t6i wu héa thwe nghigm

Quy trinh phan tich dong phan cefpodoxim proxetil dugc téi wu hoa bang phin mém Design
Expert version 12 (StatEase), sit dung mé hinh thiét ké hén hop trung tdm (Central composite
design - CCD).

Hai bién doc 1ap 1 nhiét d6 cot va ndng d6 methanol trong pha dong, mdi yéu tb c6 5 mirc, chi
tiét trong Bang 3. Cac diéu kién sic ky con lai duy tri ¢ dinh nhu sau: Cot Sunfire C18 (150 x
4,6 mm; 5 pm), toc dd dong 1 ml/phut, thé tich tiém mau 10 pl, bude song phat hién 240 nm. Bon
bién phu thudc 1a nhiing thong s6 dé danh gia hi€u qua ctia qua trinh tach va hiéu lyc cot nhu thoi
gian luu pic 1, 2 (tR1, tR2), d0 phan giai gilra pic 1 va tap (Rs1) va d¢ phan giai giira pic 1 voi pic
2 (Rs2).

Bang 3. Cac mirc clia ting bién doc 1ap

-0 -1 0 +1 +a
Nhiét do c¢ot (°C) 25,7574 27 30 33 34,2426
Ty 1€ Methanol (%) 45,8579 50 60 70 74,1421

Dua vao cac dir liéu thuc nghiém, phan mém Design Expert st dung phéan tich phuong sai
(ANOVA) dé danh gia anh hudng cua cac bién doc 1ap lén bién phu thude va dé xuat diéu kién sic
ky toi wu.

2.4.3. Tham dinh quy trinh

Sau khi thuc nghiém kiém chimg, thu dugc diéu kién sic ky tdi wu, s& tién hanh thim dinh theo
huéng din ciia ICH Q2 (R1) va “Sé tay huéng din ding ky thudc” cia Bo Y té, bao gdm khao sat
tinh phu hop hé théng, do dac hiéu, tinh tuyén tinh, d6 chinh xac, do ding.

IIL. KET QUA
3.1. Khao sat va tdi wu hoéa diéu kién sic ky
Khao sat diéu kién sic ky
Tién hanh cai dat gidi han dudi, gioi han trén cla tirng bién ddc 1ap va thyc hién thi nghiém theo
cac diéu kién phan mém dé xuat. Dir liéu cta 13 thuc nghiém duoc trinh bay trong Bang 4.
Bang 4. Dit liéu thuc nghiém theo mo6 hinh CCD

STT Bién doc lap Bién phu thuc
Thi Nhiét d9 | Ty l€ methanol trong
nghi¢m et (°C) pha déng (%) tR1 Rs1 tR2 Rs2
1 25,8 60 5,5 0 6,5 2,51
2 27 50 15,5 1,05 19,6 3,18
3 27 70 2,7 0 3,1 1,2
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STT Bién ddc 1ap Bién phu thudc
Thi Nhiét do Ty 1€ methanol trong
nghiém cbt (°C) pha djng (%) tR1 Rsl tR2 Rs2

4 30 74,1 2,4 0 2,5 0,79
5 30 459 24,7 1,99 32,1 3,75
6 30 60 5,2 0 6,1 2,55
7 30 60 5,2 0 6,1 2,59
8 30 60 5,2 0 6,1 2,62
9 30 60 5,2 0 6,1 2,67
10 30 60 5,2 0 6,1 2,66
11 33 70 2,7 0 2,9 1,2
12 33 50 13,5 1,9 17,2 3,59
13 34,2 60 4.9 0 5,7 2,51

Phan tich két qua

Két qua phan tich phuong sai dugc trinh bay trong Bang 5. Tri s6 p-value < 0,005 voi tt ca cac
bién, cho thdy mé hinh c¢6 ¥ nghia vé mit thong ké. Cac théng s6 con lai trong gidi han cho phép.
Bing 5. Két qua phan tich phuong sai ctia bién phu thudc

Bién p-value ciia mo R2 R2 hiéu R2 du Do chinh xac
phu thudc hinh chinh doan thich hop
tR1 7,4606 x 10-6 0,9808 0,9671 0,8634 26,2357
Rsl 3,7440 x 10-5 0,9694 0,9476 0,7825 20,0184
tR2 8,3660 x 10-6 0,9801 0,9660 0,8588 25,6578
Rs2 9,9808 x 10-8 0,9944 0,9904 0,9661 50,9562

Anh hudng cua cac bién doc 1ap lén bién phu thudc dugc thé hién trong Hinh 1.
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Hinh 1. Anh huong cua nhiét o cot va ti ¢ methanol 1én:
(a): tR1, (b): Rsl, (c): tR2, (d): Rs2

Dua vao két qua thuc nghié¢m, két hop voi diéu kién rang budc cho cac bién doc 1ap va phu
thugc, cac thuc nghiém t8i wu voi céc chi sb mong mudn (Desirability value) khac nhau duoc ph?ln
mém d& xuat. Chi s6 mong mubn cang cao phan anh kha ning tai lip cang cao khi so sanh giita
cac dir liéu duoc dé xuét boi ph::fln mém va céc dit liéu thuc nghiém kiém chung. Thyc nghiém c6
chi s6 mong mudn cao nhat 1,000 c6 nhiét dd cot va ty 1& methanol trong pha dong twong tmg la
32,9837°C va 50,6542%.

Thuc nghiém kiém ching

Tién hanh lap lai 6 1an thuc nghiém téi wu da dugc dé xuét. Dir liéu danh gia dugc thé hién trong
Bang 6.

Bang 6. Két qua thuc nghiém kiém chiing

Bién Gia tri Khoang tin ciy 95% Gia tri
phy :;uﬁc trung binh cho gia tri dy doan trung binh
o dy doin Gi6i han dwéi | Giéi han trén thye nghi¢m
tR1 13,6266 11,2972 15,9561 12,5767
Rsl 1,45756 1,11623 1,79889 1,79167
tR2 17,3587 14,2155 20,5018 15,595
Rs2 3,5195 3,34639 3,69261 3,425

Gia tri trung binh thyc nghiém ndm trong khoang tin cdy ciia gia tri du doan, do d6 mé hinh
duoc kiém ching.
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Diéu kién sic ky tdi uvu

Céc két qua khao sat va t6i uru hoa thuc nghiém cho thdy diéu kién sic ky t6i vu dé dinh lugng
cefpodoxim proxetil nhu sau: c6t Sunfire C18 (150 x 4,6 mm; Sum), nhiét d6 cdt 33°C, pha dong
gdm methanol - nudc (51: 49), toc d6 dong 1 ml/pht, thé tich tiém mau 10ul, budc song phat hién
240 nm.

3.2. Diéu ché dong phan R

Tién hanh sic ky phan doan dd duoc didu ché theo diéu kién sic ky trong dugc dién My (USP
44 - NF 39 2021) [5], thu dugc sic ky d6 va dit liéu phd duoc thé hién & Hinh 2, Hinh 3.
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Tir sdc ky dd miu chuan va sic ky d6 diéu ché, xac dinh dong phéan diéu ché duoc 1a ddng phan
R vi cac thong sb sic ky twong Gng.
Tién hanh sic ky phan doan di diéu ché chtra dong phan R theo diéu kién sic ky ti wu, thu duge
sac ky d0 va dit liéu pho duge thé hién ¢ Hinh 4.

P 5
:' BERd | A dn Thesoid 2 L]
. | =
e i -
Ll = P
s [} i
3 o . j
aEn
(12 mm
L
(10 a0
i wm un LE] “"J-:H-'. “um wa | mm
(1] B am am o o o Er e o e
Je. Pi: BB TH 0208

Hinh 4. Sic ky db diéu ché (D) va pho tinh khiét (E) ctia dong phan R
theo di€u kién sac ky toi uu

Tir sdc ky do va dit liéu pho ctia dong phan R sau kiém tra cho thay diéu kién sic ky ti wu da
dicu ché thanh cong, dat d6 tinh khiét pic va cac thong so sac ky theo yéu cau cia dugc dién My.
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3.3. Thim dinh quy trinh
Tinh phu hop hé thong

Tién hanh sic ky 6 1an v6i dung dich chuén ndng d6 100pg/ml cia cefpodoxim proxetil. Két

qua thu duoc trong Bang 7.

Bang 7. Tinh phu hop hé thong ctia ddng phan cefpodoxim proxetil

RSD% ciatR | RSD% ciia S pic | As trung binh N trung binh
Dong phan S 0,25 0,22 1,03 7640
DPong phan R 0,22 0,04 1,03 9400

Céc sb liéu thu dugc cho thay: RSD (%) ctia dién tich pic va thoi gian luu ciia 2 dong phan nho
hon 2,0%. Hé sb bat d6i ciia pic dong phan tir 0,8 dén 1,5. Nhu vay diéu kién sic ky phu hop cho
viéc dinh lwong déng phan cefpodoxim proxetil.

Do dac hiéu

Tién hanh sic ky mau tring, mau chuén va mau thir, thu dugc sic ky d6 nhu Hinh 5 va céac di
liéu phd duoc thé hién ¢ Hinh 6 va Hinh 7.

Séc ky dd ciing nhu dir lidu phd cho théy, thot gian luu cua pic chinh trén mau thtr va mau chuan
tuong du’ong nhau ¢ ca 2 dong phan Mau trang khong phat hlen pic co thoi gian luu trang véi pic
cuia mau chuan Phd UV ciia miu thir gidng pho UV ciia miu chuén ddi v6i ca 2 dong phan. Pic
chinh trong miu thir tinh khiét d6i v6i ca 2 ddng phan. Do dé quy trinh dic hiéu.
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Tinh tuyén tinh

Pha 6 dung dich chudn c6 ndng d6 khoang 50 - 500pg/ml . Tién hanh sic ky & didu kién khao
sat thu dugc dién tich pic tuong tng voi tung nong d6. X 1y dir liéu bang Excel cho thay su tuong
quan tuyén tinh gitta nong d¢ va dién tich pic. Voi h€ s twong quan R2 > 0,999. Két qua dugc thé

hién trong Bang 8. Quy trinh dat tinh tuyén tinh.

Do chinh xdc va do ding

Quy trinh c6 d6 chinh xac cao (RSD < 2,0%). D6 phuc hoi trung binh cua dong phan R tir
100,74 - 102,71% va cua dong phan S tir 100,25 - 101,48%, d6 phuc hoi ciia phuong phap déu nam
trong khoang cho phép tur 98 - 102% va c6 RSD < 2,0%. Tu két qua Bang 8 thay rang quy trinh dat

dod chinh xac va d¢ dang.

Bang 8. Két qua khao sat d6 dang, do chinh xac va tinh tuyén tinh cta 2 dong phan

. Gia tri thong ké
Chi tiéu tham dinh . -
Pong phan R Pong phan S
. - y =7476,6x y =7503,9x
Phuong trinh hoi quy R2 = 0,997 R2 = 0,998
Khoang tuyén tinh 25 -250 pg/ml 25-250 pg/ml
D¢ lap lai (n=6) RSD =1,62% RSD =1,54%
Do ding 100,74 - 102,71% 100,25 - 101,48%
IV. BAN LUAN cefpodoxim proxetil trong vién nén. Phuong

D¢ tai str dung phuong phap HPLC véi nhidu
wu diém vé do nhay, d6 chinh xac cao, kha nang
phan tich cac chat kho bay hoi, on dinh nhiét va
duogc ap dung phd bién trong nganh Dugc hién
nay [4]. Bén canh do, dé xdy dung va phat trién
phuong phap phan tich, riit ngan thoi gian nghién
ctru va tiét kiém chi phi thi quy trinh phan tich
duoc toi uu hda bang phin mém Design Expert
v6i md hinh CCD gitp thiét ké cac thi nghiém
mot cach khoa hoc. Piéu kién sic ky tdi wu voi
cac thong sb sic ky déu nam trong gidi han cho
phép. Phuong phap st dung hé pha dong don
gian 1a methanol - nudc ma khong can sir dung
dung dich dém va c6 do phan giai (3,27) cao
hon so véi diéu kién sic ky trong dugc dién My
- USP 44 (2,5). Qua d6 c6 thé ap dung quy trinh
nay trong phan tich kiém nghiém cac dong phan
cua cefpodoxim proxetil.

V. KET LUAN

Tir cac két qua thue nghiém cho thiy, phuong
phéap HPLC-PDA dugc xay dung thanh cong
trong viéc dinh lugng dong thoi dong phéan cua

phap dat cac chi tiéu thadm dinh c6 do dic hiéu,
do ding, do chinh xac cao va tinh tuyén tinh
phu hop véi ndng do dinh lugng.
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