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Xay dwng va thAm dinh quy trinh dinh lwong vién nén
bao phim chira hoat chat Cefditoren pivoxil bang phwong
phap HPLC

Tran Thi Phuong Anh', Nguyén Dang Thoai', Nguyén Thi Xuan Thuy', Truong Québc Ky’
'Khoa Duwoc, Treong Dai hoc Y khoa Pham Ngoc Thach, Thanh phé Hb& Chi Minh

Tém tat

Dat van dé: Cefditoren pivoxil Ia khang sinh thudc nhém cephalosporin thé hé 3,
duoc bao ché dang vién nén bao phim. Phuong phap dinh Iwgng vién nén bao phim
cefditoren pivoxil chwa dwoc quy dinh trong Dwoc dién Viét Nam V. Do do xay duwng
quy trinh dinh lwgng vién nén bao phim cefditoren pivoxil 1a mot van dé can thiét.

DP6i twong - Phwong phap: Vién nén bao phim chiva hoat chét cefditoren pivoxil
duoc dinh lwong bang ky thuat sic ky 16ng hiéu n&ng cao pha dao véi dau do PDA.
Quy trinh dwoc tdi wu héa bang phan mém Design Expert 12, thdm dinh theo hwéng
dan cua ICH va Sb tay dang ky thubc ctia Bo Y té va ap dung dé dinh lwgng mau ché
pha&m trén thi trwong.

Két qua: Pa xay dung quy trinh dinh lwong cefditoren pivoxil trong vién nén bao
phim bang phuong phap HPLC. Sau khi dwoc t6i wu héa bang phan mém Design
Expert, didu kién sac ky gdbm co6t Sunfire C18 (150 x 4,6 mm; 5um), pha dong gdém
methanol: nwéc (62:38, tt/tt), bwdc séng phat hién 240nm, tbc do dong 1,0ml/phut va
nhiét d6 cot 30°C. Két qua thdm dinh cho th&y quy trinh ¢6 tinh chon loc cao, khoang
tuyén tinh tir 10 - 400ug/mi, ty 1& phuc hdi ndm trong khoang 98 - 102% va d6 chinh
xac c6 RSD < 2%. Ba ap dung quy trinh vao viéc dinh lwong vién nén bao phim chira
cefditoren pivoxil trén thj trudng. Két qua ham lwong cefditoren pivoxil trong khodng
90 - 110%.

Két luan: Dé tai nay da xay duwng thanh céng quy trinh dinh lwgng vién nén bao
phim cefditoren pivoxil bang phwong phap HPLC. Quy trinh nay da dwoc thdm dinh va
&p dung dé phan tich mau ché phdm trén thj trwong Viét Nam.

Tir khéa: Cefditoren pivoxil, s&c ky 1dng hiéu nang cao (HPLC), vién nén bao phim.

Abstract
Development and validation of an hplc method for the
quantification of film - coated tablets containing cefditoren pivoxil

Ngay nhan bai: Background: Cefditoren pivoxil is a 3rd generation of the cephalosporin, available
14/11/2022 commercially in film - coated tablet formulations. Method for the determination of
Ngay phan bién: cefditoren pivoxil is not yet available in the 5th Vietnamese Pharmacopoeia. Therefore,
12/12/2022 it is necessary to develop and validate a method for the quantification of film - coated
Ngay dang bai: . . —

tablets containing cefditoren pivoxil.
20/01/2023 ) SE , ,
Téc gia lién hé: Methods: Cefditoren pivoxil in film - coated tablets was determined by high -
Trwong Quéc ky performance liquid chromatography (HPLC) with photodiode array (PDA) detector.
Email: kytq@pnteduvn The method was optimized using Design Expert 12 program, validated based on ICH
PT: 0936723672 guideline, and applied to commercial formulations.
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Results: The optimal chromatographic conditions for the quantification of

cefditoren pivoxil were found out by Design Expert 12 program: a Sunfire C18 (150 x

4.6 mm; 5um), mobile phase consisting of methanol and water (62:38, v/v), flow rate

of 1.0ml/min, detection wavelength of 240 nm and column temperature of 30°C. The

method was shown high selectivity, a wide linearity range from 10 - 400ug/ml. Intra-

day standard deviation was below 2% and the recovery range was 98 - 102%. The

method was applied to commercial formulations, and the assay results were within

90 - 110%.

Conclusions: The method for the quantification of cefditoren pivoxil in film - coated

tablet formulations by HPLC was successfully developed. This method was validated

and applied to analyze commercial products in Vietnam market.

Keywords: Cefditoren pivoxil, HPLC, film - coated tablets.

1. PAT VAN PE

Co ché tac dong cia khang sinh nhom
B-lactam 14 e ché tong hop thanh vi khuin
gdy ly giai té bao. Khang sinh B-lactam duoc
chia thanh 4 phan nhom, gdm penicillin,
cephalosporin, carbapenem va monobactam,
trong d6 cac khang sinh cephalosporin thé hé
3 da duoc phat trién dé cho tac dung tot trén vi
khudn Gram (-) [1]. Cefditoren pivoxil 1a mot
khang sinh thudc nhém cephalosporin thé hé
3, duoc chi dinh trong diéu trji cac bénh nhiém
khudn do céc vi khuén nhay cam gay ra, bao
gébm: Haemophilus influenzae, Haemophilus
Streptococcus
nhay cam voi penicilin, Moraxella catarrhalis,

parainfluenzae, pneumoniae
viém hong (Streptococcus pyogenes), nhiém
trung da va to chire dudi da khong bién chimg
(Staphylococcus aureus khong c6 da khang,
Streptococcus pyogenes). Cefditoren pivoxil
dugc hip thu theo duong tiéu hoa va thity phan
boi cac enzyme esterase dé giai phong thanh
cefditoren co6 hoat tinh [2]. Phuong phap dinh
lugng cefditoren pivoxil chua dugc quy dinh
trong Dugc dién Viét Nam V (DDVN V) ciing
nhu Dugc dién Hoa Ky (USP 44 - NF 39),
Dugc dién Anh (BP 2022) va Dugc dién Chau
Au (EP 10.0).

Sic ky 1ong hiéu nang cao (High - performance
liquid chromatography - HPLC) la k¥ thuat duoc
str dung rong rai trong kiém nghiém duoc phdm
do ¢6 nhiéu vu diém: do nhay va d¢ chinh xac
cao, phit hop dé phan tich nhimng chit kho bay
hoi va 6n dinh nhiét [3]. Bé phat trién phuwong
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phap HPLC méi, can khao sat va kiém soét cac
thong sb sac ky dé thu dugc didu kién sic ky tdi
wu. Viée khao sat mot yéu td tai mot thoi diém
theo phuong phap ¢ dién co nhugc diém 14 ton
nhiéu thoi gian, cong stic va chi phi [4]. Viéce tdi
uu hoa quy trinh théng qua sir dung phan mém
t6i wu nhu Design Expert, Minitab, JUMP gitip
giai quyét van dé nay, giam s luong thi nghiém
va tiét kiém chi phi [5].

Trong nghién clru nay, quy trinh dinh luong
vién nén bao phim chtra cefditoren pivoxil bang
phuong phap HPLC duoc t6i wu hoa bang phan
mém Design Expert. Quy trinh t6i vu duoc tham
dinh theo hudng dan cua Hoi nghi Qudc té vé
hai hoa hoa cac thu tuc dang ky dugc pham sir
dung cho con nguoi (International Conference
on Harmonization - ICH) [6] va “Sé tay huéng
dan dang ky thudc” cia BO Y té, sau d6 duoc
tmg dung dé dinh luong miu ché pham dang
luu hanh trén thi truong Viét Nam.

2. POITUQNG - PHUONG PHAPNGHIEN
cuu

2.1. Poi twgng nghién ctru

Ché pham vién nén bao phim chira hoat
chat cefditoren pivoxil dang Iuu hanh trén thi
truong Viét Nam. Nghién ctru dugc thuc hién
tai Khoa Dugc, Truong Dai hoc Y khoa Pham
Ngoc Thach.

2.2. Trang thiét bi, héa chit, dung méi

Trang thiét bi

Céc trang thiét bi dung trong dé tai dugc
trinh bay trong Bang 1.
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Bang 1. Trang thiét bi sir dung trong nghién ctru

Trang thiét bi, dung cu Model Nha san xuit
May HPLC Waters €2695 Waters
Dau do PDA 2998 PDA Detector Waters
Cot séc ky Sunfire C18,5 um, 150 mm x 4,6 mm Waters
May siéu am Elmasonic S100H Elma
May do pH Orion star A211 Thermo Fisher
Céan phan tich Sartorius QUINTIX224 Sartorius
Cfic dung cu thay tinh va dung cu
ho trg khac

Hoa chat, dung méi
Céc hoa chat va dung mai sir dung trong d¢ tai dugc trinh bay trong Bang 2.
Bang 2. Hoa chét, dung méi st dung trong nghién ctru

Héa chit, dung méi Tiéu chuén Nha sén xuét/ Nwéc san xuit
Methanol HPLC Scharlau
Ethanol Phan tich Merck
Chat chuan cefditoren pivoxil Ham luong > 98% TCI
2.3. Chuén bl mau
Dung dich goc

Céc dung dich gdc cuia cefditoren pivoxil dugc hoa tan trong ethanol dé duoc ndng d6 2000 ppm
va cac dung dich nay dugc bao quan trong tu mat ¢ nhiét 46 2°C.

Dung dich chuén

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

Dung dich thur

Can 20 vién, loai bé 16p bao va nghién thanh bot min. Can mot lugng bot thude twong ung voi
khoang 50 mg cefditoren pivoxil cho vao binh dinh muc 100 ml, thém 30 ml ethanol, siéu am 15
phut, dé ngudi, sau d6 thém ethanol vira da 100 ml, lic déu. Loc léy 2 ml dich loc vao binh dinh
muc 10 ml va thém pha dong dén vach, lic déu, loc qua mang loc 0,45 pm trude khi phan tich.

Mau tring: pha dong.

2.4. Thiét ké va t6i wu héa thwe nghiém

Quy trinh dinh lugng vién nén chura hoat chit cefditoren pivoxil dugc tdi wu hoa béng phﬁn
mém Design Expert version 12 (StatEase) str dung m hinh Face - centered CCD (CCF).

Hai bién doc 1ap 1a nhiét d6 cot va ty 1& methanol trong pha dong, mdi yéu tb c6 3 muc, chi tiét
trong Bang 3. Céc diéu kién sic ky con lai duy tri ¢ dinh nhu sau: Cot Sunfire C18 (150 x 4,6 mm,;
5 um), toc do dong 1 ml/phit, thé tich tiém mau 10 pl, budce song phat hién 230 nm. Ba bién phu
thudc la nhitng thong s6 dé danh gia hiéu qua cua qua trinh tach va hiéu luc cot nhu hé $6 dung
luong (k”), hé s6 ddi ximg (As) va sb dia Iy thuyét (N).

Bang 3. Cac muc cia ting bién doc 1ap

-1 0 +1
Nhiét d9 cot (°C) 25 30 35
Ty 1€ methanol (%) 50 70 90
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Duya vao cac dir liéu thyc nghiém, phan mém Design Expert sir dung phan tich phuong sai
(ANOVA) dé danh gia anh huong cuia cac bién doc 1ap Ién bién phu thudc va dé xuét diéu kién sic
ky tdi wru.

2.5. Thim dinh quy trinh

Sau khi tim dugc diéu kién sic ky thich hop, sé& tién hanh thAm dinh theo huéng dan ctua ICH 6
va “S6 tay hudng dan dang ky thude” cia Bo Y té, bao gdm khao sat tinh phu hop hé thdng, d6 dic
hiéu, khoang tuyén tinh, 6 chinh xac, d6 ding. Sau khi dugc tham dinh, quy trinh duoc tmg dung
dé dinh luong ché phdm vién nén bao phim trén thi trudng c6 chira hoat chét cefditoren pivoxil.

Ap dung quy trinh dé dinh luong mau ché pham trén thi truong

Mau 14 ché pham vién nén bao phim chtra hoat chat cefditoren pivoxil dang luu hanh trén thi
truong Viét Nam. Tién hanh chuén bi mau nhu trinh bay & phﬁn 2.3. MAu sau khi chuén bi dugc
tién hanh sic ky theo diéu kién t&i wru va tinh toan két qua dinh luong.

Ham lugng hoat chat trong 1 vién dugc tinh theo cong thirc sau:

st P
X= —x— xbdphaloidngxC
S5c m

X: ham lugng hoat chét trong 1 vién

St: Dién tich pic trung binh ctia hoat chét trong mau thir.

Sc: Dién tich pic trung binh cua hoat chit trong mau chuén.

P: Khéi lugng trung binh cia bot thude trong mdi vién (mg).

m: Khéi lugng bot thude can (mg).

C: ndng d6 hoat chat trong dung dich miu chuan

3. KET QUA
3.1. Khio sat va tbi wu héa diéu kién sic ky
Khao sat diéu kién sic ky
Tién hanh cai dat gidi han dudi, gioi han trén cua tirng bién doc 1ap va thyc hién thi nghiém theo
cac diéu kién phan mém dé xut. Dit liéu cta 13 thuc nghiém dugc trinh bay trong Bang 4.
Bang 4. Dir li¢u thyc nghi€ém theo mo6 hinh CCF

. Bién doc lap Bién phu thudc
50 thl'l’.tl.l‘ i Nhiét d§ cft | Ty I€¢ methanol trong
e ¢C) | phading (%) K As N
1 30 70 1,0838 1,0849 4827
2 25 90 0,1664 0,9967 5504
3 25 70 1,1551 1,0545 4885
4 30 70 1,0836 1,0886 4826
5 30 70 1,0844 1,0911 4750
6 30 90 0,1581 0,8900 4946
7 30 70 1,0850 1,0983 4686
8 30 50 14,6856 1,0666 6834
9 35 90 0,1464 0,8654 3800
10 35 50 12,8159 1,0618 7244
11 25 50 16,5056 | 0,9817 7715
12 30 70 1,0841 1,1033 4607
13 35 70 1,0102 1,1238 4944
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Phan tich két qua
Két qua phén tich phuong sai dugc trinh bay trong Bang 5. Tri s p-value < 0,005 véi tit ca cac
bién, cho thdy mé hinh ¢6 y nghia vé& mit thong ké. Cac thong s con lai trong giGi han cho phép.
Bang 5. Két qua phén tich phuong sai clia cac bién phu thudce

Bién R2 hi¢u chinh | P§ chinh xac thich hop
-value ciia mo hinh ; : ’ y
phu thudc p-value cua mo (Adjused R2) (Adequate precision) % CV
k’ 1,0796 x 10 - 10 0,9968 75,5008 8,72
As 0,0007 0,8797 11,6922 2,74
N 0,0002 0,9190 14,3075 6,10

Anh huéng cua cac bién doc 1ap 1én bién phu thude dugce thé hién trong Hinh 1.

o : A = 1.15

T
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Hinh 1. Anh hudng cua nhiét do cot va ti 1€ methanol téi:

(A): Hé s6 dung luong k’, (B): Hé s6 ddi xtng As (C): S6 dia 1y thuyét (N)

Dua vao cac dir li¢u thuc nghiém, Kkét hop voi diéu kién rang budc cho cac bién doc 1ap va phy
thude, cac thuc nghiém tdi wu véi cac chi sb mong mubn khéac nhau duoc phﬁn mém dé xut. Chi
s6 mong mudn cang cao phan anh kha ning tai lip cang cao khi so sanh giira cac dir liéu dugc dé
xuét boi phan mém va céc dir liéu thuc nghiém kiém ching. Thyc nghiém c6 chi sé mong mudn
(desirability value) cao nhat (0,702) c6 nhiét do cot va ty 1é methanol trong pha dong tuong tmg 1a
30 °C va 62%.

Thuyc nghiém kiém chimg

Tién hanh lip lai 6 lan thyc nghiém t6i vu da dugc dé xuat. Dir liéu danh gia dugc thé hién trong

Bang 6.
Bang 6. Két qua thuc nghiém kiém ching
Khodng tin cdy 95%
Bién Gia tri cho gia tri du doan Gia tri trung binh
phu thugc | trung binh dw doan thuc nghiém
Gioi han duéi | Gi6i han trén
k’ 5 4,1435 5,8565 4,28
As 1,0986 1,0255 1,1717 1,106
N 5487,2 4686,1 62883 4845

Gia tri trung binh thuc nghiém nam trong khoang tin cdy cua gia tri du doan, do d6 md hinh
dugc kiém chimg.

Diéu kién sic ky t6i wu

Céc két qua khao sat va toi uu hoa thuc nghiém cho thay diéu kién sic ky t6i uu dé dinh lugng
cefditoren pivoxil nhu sau: ¢t Sunfire C18 (150 x 4,6 mm; 5 pm), nhiét d6 cot 30°C, pha dong
gém methanol - nudc (62: 38), toc do dong 1 ml/phut, thé tich tiém mau 10 ul, bude song phat
hién 230 nm.
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3.2. Thim dinh quy trinh

Tinh phu hop hé thong

Tién hanh sic ky dung dich chudn cefditoren pivoxil 100 ppm, sau 6 1an tiém mau thu dugc cac
két qua sau: RSD% cua tR 1a 0,10%, RSD% cua S pic la 1,09%, As trung binh 1a 1,11 va N trung
binh 1 4845,17. Cac s6 liéu thu dugc cho thiy: RSD (%) cua dién tich pic cac chét phan tich nho
hon 2,0%. Hé s6 bat ddi ctia pic cac chat phan tich nho hon 0,8 dén 1,5. Nhu vay diéu kién sic ky
phu hop cho viéc dinh tinh, dinh lugng cefditoren pivoxil.

Do dac hi¢u

Tién hanh sic ky, mau trang (pha dong), mau chuan va mau tht, thu duoc sic ky dd va cac dir
liéu phd nhu Hinh 2.
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Hinh 2. Sic ky db ctia cac mau: (A) Mau tring, (B) Mau chuén, (C) Mau thir; Phd UV-Vis cua
cac mau: (D) Méu chuén, (E) Mau thir; (F): Phé tinh khiét pic chinh méu thir

Séc ky d6 ciing nhu dit lidu vé pho va cac thong s sic ky cho thdy, thoi gian Iuu cia pic chinh
trén mau thir va mau chuan tuong dwong nhau. Trong sic ky d6 ciia mau trang khong phat hién pic
¢6 thoi gian luu tring véi pic cia mau chuan. Phd UV-Vis ctia mau thir gidng phd UV-Vis clia mau
chuén. Pic chinh trong mau thir tinh khiét. Do d6,quy trinh c6 tinh dac hiéu.

Khoéng tuyén tinh

Pha 5 dung dich chuin cefditoren pivoxil c6 ndng dd tir 10 - 400 ppm. Tién hanh sic ky ¢ diéu
kién khao sat thu dugc dién tich pic twong g véi timg ndng do. Xur 1y dir liéu bang Excel 2016
cho thiy su tuong quan tuyén tinh giita nong do va dién tich dinh. V&i hé s twong quan R2 >
0,999. Két qua dugc thé hién trong Bang 7. Quy trinh dat tinh tuyén tinh.

b6 dung va do chinh xac

Do phuc hoi trung binh cua cefditoren pivoxil tr 98,73 - 100,28%, do phuc hdi cua phuong
phap déu nam trong khoang cho phép tir 98 - 102% ddng thdi c6 RSD < 2,0%, va quy trinh ¢6 do
chinh x4c cao (RSD < 2,0%). Tir két qua Bang 8 va Bang 9 ta thdy rang quy trinh dat d6 dting va
d0 chinh xac.
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Bang 7. Két qua tham dinh tinh tuyén tinh

Chi tiéu thAm dinh

Cefditoren pivoxil

Phuong trinh hdi quy

y =20578x +4502,5
R2=0,9999

Khoang tuyén tinh

10 - 400 ppm

Bang 8. Két qua tham dinh do chinh xac

Thoi gian luu Dién tich pic Ham luwgng miu thir (RSD%)
5,576 + 0,0009 2016668,8300 + 0,0109 1,0938
Bang 9. Két qua thim dinh d6 ding
Nong do chuin thém vao | Thoi gian lru Dién tich pic Ty 1é phuc hdi (%)
80% 5,5667 +0,0011 | 3709184 + 0,0053 100,1389 + 0,5361
100% 5,5663 + 0,0002 | 4127341,34 +0,0019 | 100,2853 + 0,1954
120% 5,5700 + 0,0006 | 4469503,34 +0,0160 | 98,726446 + 1,5813

3.3. Ung dung quy trinh dé dinh lrgng vién nén chira hoat chit cefditoren pivoxil dang

luru hanh trén thj truong

Quy trinh phan tich sau khi dugc tdi wu héa va tham dinh, da dugc ung dung dé dinh lugng
thudc vién nén bao phim chira hoat chat cefditoren pivoxil (200 mg) dang lwu hanh trén thi truong.

Két qua dinh luong duoc trinh bay trong Bang 10.

Bang 10. Két qua dinh lugng mau ché pham trén thi truong

e . cn L . Ham lwgng cefditoren pivoxil trung
Thoi gian luu Dién tich pic binh trong ch § ph Am
5,575 £0,0009 2002705 + 0,0033 100,7896 + 0,0099

4. BAN LUAN

Cefditoren pivoxil la khang sinh nhém
cephalosporin thé hé 3, dong vai trd quan trong
trong diéu tri cac bénh nhiém khuan. Viéc xay
dung quy trinh dinh luong thube vién nén bao
phim chtra cefditoren pivoxil giup kiém soat
ham lugng hoat chét nay trong ché phim, nhim
béo vé an toan cho ngudi sir dung thude.

HPLC la ky thuat phan tich c6 nhiéu uu
diém va rat pho bién trong nganh Dugc. Dé
thu duogc quy trinh dinh lugng chinh xéc,
didc hiéu, can kiém soat cac diéu kién sic
ky dé thu duoc sic ky dd phu hop va céc
thong sb sic ky toi vu. Viée toi wu hoa quy
trinh phan tich bang phan mém gitp thiét ké
diéu kién thi nghiém mot cach khoa hoc, tiét
kiém thoi gian va chi phi. Dé tai da sir dung
phan mém Design Expert, v6i m6 hinh CCF
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dé thyc hién téi vu hoa quy trinh dinh lugng
vién nén bao phim chtra hoat chit cefditoren
pivoxil bang phuong phap sic ky long hiéu
ning cao. Diéu kién séc ky tdi wu cho su luu
gitr va sé dia 1y thuyét phu hop, pic ddi xtng.
Quy trinh dat cac chi tiéu thAm dinh, duoc
mg dung dé dinh lugng trén mau ché pham
trén thi truong, qua d6 khang dinh kha ning
mg dung trong thyc té.

5. KET LUAN

Céc két qua thuc nghiém cho thiy di xay
dung thanh cong quy trinh dinh lugng vién nén
bao phim chtra hoat chat cefditoren pivoxil.
Phuong phép dat yéu clu vé tinh dic hiéu, do
chinh x4c va do dang. Két qua ciing cho thiy co
su tuong quan tuyén tinh gitra ndng d6 va dién
tich pic trong khoang nong d6 khao sat.



Trwong Quédc Ky. Tap chi Y Dwoc hoc Pham Ngoc Thach. 2023; 2(1): 48-55

TAI LIEU THAM KHAO S, Patro CS, Panda J. An overview of

1.Lima LM, da Silva BNM, Barbosa G, Barreiro experimental designs in HPLC method
EJ. B-lactam antibiotics: An overview from a development and validation. Journal of
medicinal chemistry perspective. European Pharmaceutical and Biomedical Analysis.
Journal of Medicinal Chemistry. 2020;208: 2018;147:590-611.
112829. 5. Wahid Z, Nadir N. Improvement of

2.Bo6 Y Té. Dugc thu Quéc Gia Viét Nam. 2 ed. one factor at a time through design of
Ha No6i: NXB Khoa hoc va Ky thuat 2015. experiments. 2012.

3. Dong MW. HPLC and UHPLC for Practicing 6. International Conference of Harmonization.
Scientists. John Wiley & Sons; 2019. Validation of analytical procedures Q2 (R1).

4. Sahu PK, Ramisetti NR, Cecchi T, Swain Switzerland: Geneva 2005.

55



