Tap chi Khoa hoc & Cong nghé Vol 8, No 7

Dinh luong cefixim trong vién nang cimg 100 mg bing phuong phap
quang pho UV-Vis va sic ky 1ong hiéu nang cao theo tiéu chuan USP
va huéng dan ICH

Mai Thanh Nhan", Nguyén Thi Thu Thao

Khoa Dugc, Truong Dai hoc Nguyén Tét Thanh
‘mtnhan@ntt.edu.vn

Tom tat

Kiém soat chat lugng cic ché pham chtra cefixim 13 yéu cau bit budc trong san xuét va Nhan 09/09/2025
lru hanh duogc phim. Do d6, viée lya chon phuong phap phan tich phu hop véi diéu Pugc duyét 08/10/2025
kién thyc té 1a can thiét. Nghién ctru ndy dugc thuc hién nham so sanh hai phwong phap  Congbd  28/10/2025
dinh luong cefixim trong vién nang ctimg 100 mg, gdm sic ky long hiéu ning cao va

quang phd hip thu UV-Vis, théng qua phép kiém dinh Fisher. Str dung c6t pha dao C18,

pha dong gdm acetonitril va tetrabutylamoni hydroxyd theo ty 18 1:3 (v/v), véi budc

song phat hién 288 nm. Phuong phap UV-Vis duoc xdy dung trong khoang ndng do

tuyén tinh (0,00597-0,01593) mg-mL "' dat d6 ding (99,77-101,00) %. Két qua cho thiy,

hai phuong phap déu dat yéu cau vé do chinh xac, do ding va do tuyén tinh theo hudng T khéa

dan ICH. Tinh méi ctia nghién ctru thé hién & viéc ing dung phép kiém dinh thong ké
Cefixim, HPLC,

phd UV-Vis,
thir nghiém d6 hoa tan

dé danh gia mirc d6 twong ddng giira hai phuong phéap phan tich, cung cap co sé khoa
hoc cho viéc Iwa chon phuong phap kiém nghiém phu hop véi diéu kién tai cac co so
kiém nghiém duoc pham dia phuong.
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1 bat véan dé Bén canh d6, tac dung phu cia cefixim bao gdm dau dau,
, . : on mira, tiéu chay, dau bung, day hoi, nhiém tri
Cefixim la mdt khang sinh thu¢c nhém cephalosporin nor‘l m a,A tew chay, dau bulig, day hol, mhiem trung
duong rudt [3].

Qua téng quan cac cong trinh da cong bd trong va ngoai

nude, co thé thiy ring ca hai phuong phap dinh luong

thé hé 111, s& hitu nhiéu vu diém hon so v&i thé hé trude,
ching han nhu hoat liwc manh hon déi véi cac chung vi

khuan Gram am, kha nang khuéch tan tot dén cac co L S .
cefixim bang sac ky long hi¢u nang cao (HPLC) va quang

phd hip thy UV-Vis déu da duoc nghién ctru va ap dung
rong rdi. Mot nghién ctiru ndm 2018 da phan tich 03 hoat

quan ma cac cephalosporin khac kho tham nhép, cung
v6i thoi gian ban huy kéo dai. Pang chi y, cefixim co
kha ning hép thu hiéu qua qua dudng udng ma khong s . o . .
A o N S , chat gom cefixim, ofloxacin va linezolid trong dugc pham
can su dung duong tiém nhu nhiéu loai khang sinh khéc, . e o .
bang HPLC, nhom tac gia da ding kiéu rua giai gradient
dé phan tach 3 hop chét trén, thanh phan pha dong A 1a
KH,PO4 0,5 M va pha dong B 1a acetonitril [4]. Nam 2022,
trong mot nghién ctru khéc ciing dung phuong phap trén dé

nh¢ d6 mang lai sy tién 19i trong qua trinh st dung [1].
Thude duoc ding trong cac truong hop sau: nhidm tring
dudng ho hap trén va dudi, viém tai giita cap tinh, nhidm
tring duong tiét niéu nhu viém bang quang, niéu dao [2].
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xac dinh cefixim va axit clavulanic trong thudce ding cho
tré em. Trong nghién clru nay, dung cot C18, vdi pha dong
12 hon hop methanol va dém phosphat theo ty 1& (20:80;
v:v) [5]. V& phuong phap UV-Vis, cefixim dugc dinh
luong dua vao phan tng tao phic gitia cefixim vai Cu(Il)
tao thanh phitc mau vang va dugc do & Ama = 410 nm.
Trong diéu kién t6i wu thu duoc khoang ndng do tir 0,2267
pgmL™ dén 22,671 pugmL™, v6i hé s twong quan >
0,9995 [6]. Trong mdt nghién ctru nam 2022 phuong phap
UV-Vis duoc dung dé dinh lugng cefixim. Budc song
cefixim dugc tim thiy & 288 nm, khoang nong do dung
dich chuén tir 4 ug'mL™" dén 20 mg'mL™, d6 chinh x4c
biéu thi bang RSD (%) déu dudi 2,0 % [6]. Mic du nhiéu
nghién ctru d3 str dung HPLC hodc UV-Vis dé dinh luong
cefixim, cac nghién ctru trudce thuong chi tip trung vao mot
phuong phap duy nhét, ap dung trong nhimg diéu kién phan
tich khac nhau, chua c6 cong trinh nao thyc hién dbi sanh
va danh gia mirc do tuong ddng gitra hai phuong phap nay
trén cing mot ché pham thude. Nghién ctru ndy ¢6 tinh méi
khi dong thoi thim dinh, so sanh hai quy trinh phén tich
theo hudng dan ICH, va tng dung kiém dinh Fisher dé
danh gia do twong dong ciia hai phuong phép phan tich,
phuc vu cho viéc la chon phuong phéap phtt hop trong diéu
kién thuc té tai dia phuong.

2 Vat li¢u va phuong phap nghién ctru

2.1 Nguyén vat liéu

2.2.1 Héa chat

Chit dbi chiéu cefixim c6 cong thic hoéc hoc
Ci6Hi5Ns07S2 , ham lugng nguyén trang la 86,17 % (Vién
Kiém nghiém thudc) va miu thir cefixim 100 mg, cling
véi cac dung moi acetonitril (CHsCN) va methanol
(CH;OH) dat cip do sir dung cho sic ky (Germany).
2.1.2 Thiét b

May sic ky 1ong hiéu ning cao (Shimadzu), may quang
phd UV-Vis (Shimadzu), may thir 6 hoa tan (Sotax),
can phan tich Shimadzu véi d6 chinh xac 0,0001 g.
2.2 Phuong phéap nghién ctiru

2.2.1 Phuong phap HPLC

Diéu kién sic ky va quy trinh chuin bi mau cia
phuong phap HPLC dugc mo ta chi tiét theo két qua
nghién ctru trude ddy ctia nhom nghién ctiru da duogc
cong bd [9].

2.2.2 Phuong phap do quang UV-Vis

Diéu kién hoa tan theo tiéu chuan USP 41

Thiét bi: kiéu gi6 quay.

Téc d6 quay: 100 vong-phut ™.

Nhiét do: 30 °C.

Thoi gian: 45 phut.

Moi truong: st dung 900 mL dung dich dém phosphat
0,05 M & pH = 7,2. Dung dich dém pha ché bang cach
hoa tan 6,8 g kali dihydrophosphat (KH2POs) trong
1000 mL nuéc cét, sau d6 diéu chinh pH dén 7,2 bang
dung dich natri hydroxyd (NaOH) 1 N.

2.2.3 Xur ly két qua bang théng ké

Nhiam xac dinh su khéac biét c6 y nghia théng ké giita
hai phuong phép phan tich, cac kiém dinh thong ké
dugc ding bao gdm phén tich phwong sai mot yéu t6
(One-way ANOVA) va kiém dinh Fisher di duoc thuc
hién véi muc y nghia o = 0,05 (twong tng vdi do tin
cay 95 %).

2.3 Tham dinh phuwong phap phan tich

Quy trinh phan tich duoc tham dinh theo hudng din
ctia ICH [8], bao gdm cac tiéu chi co ban nhu d9 thich
hop hé théng, do dic hiéu, khoang tuyén tinh, do
chinh xac va d¢ dung.

3 Két qua va thao luan

Céc két qua khao sat ciia phuong phap HPLC bao
gf”)m tinh thich hop hé théng, tinh dac hiéu, tinh tuyén
tinh, d9 chinh x4c va d¢ chinh xdc dwgc mo ta chi tiét
theo két qua nghién ctru trude ddy ciia nhom tac gia
da dugc cong bd [9].

3.1 Tinh thich hop hé théng

Khao sat budc song phat hién: dung dich chuin cefixim
dugc pha 6 nong d6 0,01 mg:mL". Dung dich nay duoc
quét & budc song tir (200-400) nm cho thdy phd hap thu
dac trung O Amax 12 288 nm. Day 1a budc song duogce lua
chon cho cac phép do phéan tich dinh luong.

Dbi voi phuong phap HPLC, qua trinh tiém ldp 06 lan
dung dich chuan dugc thuc hién nhiam dénh gia do phu
hop ciia hé thong. Két qua phan tich thé hién pic sac ky
ctia cefixim c6 phan tram do léch chuan tuong d6i RSD
(%) vé thoi gian Iuu < 0,07 %, RSD (%) vé dién tich pic
< 0,09 %, dong thoi s6 dia Iy thuyét dat > 3 000.

E Dai hoc Nguyén T4t Thanh

= 2
NGUYENTAT THANE




Bang 1 Két qua khao sat tinh thich hop hé théng

HPLC UV-Vis
STT
tr (phut)] S N [ Amax | Abs
1 9,777 |7407002|5277,430| 288 [0,5168
2 9,781 |7422778]5293,600 | 288 |0,5184
3 9,785 |7424494|5269,994 | 288 [0,5165
4 9,770 |7420065|5304,544 | 288 [0,5157
5 9,772 |7421748]5319,229 | 288 |0,5174
6 9,769 7421308 5320,160 | 288 [0,5169
TB | 9,776 |7419565|5297,500 | 288 |0,5170
RSD (%) 0,07 | 0,09 | 0,40 0,18

Dbi v6i phuong phap do quang UV-Vis, chuan dbi
chiéu 0,01 mg:mL~" dugc do 13p 06 1an. Sau 6 1an do,
d6 hap thu c6 RSD (%) bang 0,18 %. Cac thong sd
trén déu dat cac yéu clu, cho théy hé théng phan tich
¢6 tinh kha thi dé thuc hién cac phép xac dinh dinh
tinh va dinh luong. Két qua khao sat duoc thé hién
chi tiét trong Bang 1.
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3.2 Tinh dac hiéu

Do dac hi€u cia phuong phap HPLC dugc xac dinh
thong qua viéc so sanh thoi gian luu cua cefixim gilta
dung dich chuan va thir. Két qua cho thay dinh sic ky
ctia cefixim trong mau thir xuat hién trung khép véi
dinh ctia chun, chimg minh rang phuong phap c6 kha
ning phan biét chinh xac hoat cht can phan tich khoi
céc thanh phan khac c6 trong mau. Sai léch thoi gian
luu gitra hai dung dich khong vuot quéa 1,0 %, véi gia
tri RSD (%) ctia thoi gian luu 13 0,095 %, thé hién tinh
on dinh va do lap lai cao cua hé théng phéan tich. Ngoai
ra, sic ky d0 ctia mau placebo khong ghi nhan bat ky
tin hiéu ndo tai ving thoi gian luu cua cefixim, khing
dinh tinh dac hi€u va do tin cay ctiia phuong phap. Nhu
vay, cac két qua thu dugc dap umg day du tiéu chi vé do
dac hi¢éu theo hudng din thdm dinh cta ICH dugc thé
hién rd tai Hinh 1 va Bang 2.

(2)
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Hinh 2 Sic ky do khao sat d dic hiéu: a) mau placebo; b) mau chuén; ¢) mau thi

Bang 2 Két qua thoi gian luu trung binh cua dinh cefixim

STT Thf)'i gi?n lll’l,l Thi)’i~gian
chuan doi chiéu lwu mau thir
1 9,777 9,761
2 9,781 9,764
3 9,785 9,759
4 9,770 9,760
5 9,772 9,780
6 9,767 9,760
TB 9,775 9,764
RSD (%) 0,07 0,082

Dbi voi do quang UV-Vis, pho hap thu Uv cefixim
trong mau thir cho thdy su twong ddéng véi phd cua
chuén d6i chiéu vé hinh dang va vi tri dinh hip thu.
Do 1€ch Amax gilta hai dung dich 1a 0,16 %, nhé hon
gidi han cho phép 1,0 %, cho thay tin hi¢u hap thu
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dac trung cho cefixim khong bi anh hudng boi cac
thanh phan nén [10, 11].
Bang 3 Budc song hap thy cia cefixim

— c,huén Amax thir
doi chieu (nm) (nm)

1 288 287
2 288 RSD 288 RSD
3 288 (%) = 287 (%)=
4 288 0,00 288 0,19
5 288 288
6 288 287

TB 288,0 287,5

3.3 B¢ tuyén tinh
Mdi quan hé tuyén tinh rd rét giita nong do va tin hiéu
dap tmg da dugc thiét 1ap dbi voi ca hai phuong phap
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phan tich, bao gdm phé hap thu UV-Vis va HPLC. Céc
két qua phén tich hdi quy tuong (mg duogc trinh bay chi
tiét trong Bang 4.

Bang 4 Két qua tham dinh do tuyén tinh cia HPLC va UV-Vis

Phwong phap HPLC UV-Vis
Phuong trinh hdi qui y =27.030.882,1x + 1.907.784,8 | y = 56,074x — 0,04
Khoang néng d6 (mg'mL™") 0,004-0,40 0,0059-0,016
Hé s twong quan R? 0,9997 0,9996

Theo dinh luat Lambert-Beer, d6 hap thu quang (Abs)
ty 1& thudn voi nong do ctia chat hap thy trong mot gisi
han tuyén tinh nhat dinh. Theo Duoc dién, dé dam bao
d6 chinh xac, 6 tuyén tinh ctia phuong phap quang phd
héap thu UV-Vis, gia tri d6 hip thu dwoc khuyén cdo
nén nam trong khoang tir 0,2 dén 0,8 [12]. Piéu nay co
thé giai thich tai sao phuong phap UV-Vis c6 khoang
tuyén tinh hep hon so véi HPLC. Khoang tuyén tinh
ciia UV-Vis tir 0,0059 mg:mL™" dén 0,016 mg:mL™"'
va HPLC tir 0,004 mg'mL™" dén 0,40 mg'mL~". Két
qua nghién ciru cho thiy ca hai phuong phap phéan
tich déu thé hién méi twong quan tuyén tinh chit ché
gitta ndng d6 va tin hiéu dap tng thu dugc. Diéu nay
ching minh rang tin hiéu phan tich thu dugc ty 1¢
thuan v6i nong do chat phan tich, phan anh d6 tuyén
tinh cao cua ca hai phuong phap trong khoang nong
d6 khao sat.

3.4 b ding

Mau phan tich dugce chuin bi bang cach thém chinh
xac mot luong chat chuin vao cic méiu placebo.
Luong chit chuan ddi chiéu dugc bd sung tuong tng
v6i ba mutrc ndng do 1an luot 13 80 %, 100 % va 120
% so voi nong do dinh lugng, tinh theo nong do cua
dung dich chuan lam viéc. Mi murc néng do duoc

tién hanh trén ba miu doc 1ap. Két qua duoc liét ké
day du trong Bang 5.
Bang 5 Két qua tham dinh d6 dung HPLC va UV-Vis

Phuong | D) ding | Ty 1¢ (%) thu | RSD (%)
phap (%) | hoi trung binh | (n=3)
80 101,01 0.24
HPLC 100 100,57 0.35
120 99,75 0,049
80 100,87 0.38
UV-Vis | 100 99,77 0.27
120 101,00 0,24

Két qua thu duoc cho thdy phuong phap dat yéu cau
vé do thu hoi, véi gia tri dao dong trong khoang tir
99,75 % dén 101,01 % thoa gi6i han cho phép theo
yéu cau di dit ra (98-102) %. Phan tram thu hoi trung
binh cta phuong phap nam trong khoang gidi han
chap nhan dugc, khang dinh d6 dung cua phuong
phap.

3.5 B6 chinh xac

Phép phéan tich dugc thyc hién theo quy trinh da xay
dung, tién hanh trong sau mau phan tich doc lap véi
nhau nham khao sat tiéu chi d6 chinh xac cua phuong
phap. P9 chinh xac cia HPLC va UV-Vis dugc trinh
bay chi tiét 1an lugt trong Béang 6.

Bang 6 Két qua tham dinh d6 chinh x4c ctia HPLC va UV-Vis

Phwong phap HPLC UV-Vis
Y, , Ham lwgng Ham lwgng
Do chinh xac L RSD (%) o RSD (%)
so v&i nhan (%) so v&i nhan (%)
bo 1ap lai 98,95 0,062 98,22 0,11
Do chinh xac trung gian 98,96 0,091 99,09 0,17

Két qua phan tich cho thiy, phuong phap HPLC xac
dinh ham luong trung binh ciia hoat chat cefixim dat
98,95 %, trong khi phwong phap UV-Vis cho két qua

12 98,22 %. Ca hai gia tri déu nam trong gi6i han tir
90 % dén 110 % so voi ham lugng ghi trén nhan, phu
hop v6i quy dinh ciia céc tiéu chuan Dugc dién. Bén
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canh do, 6 chinh xac trung gian ctia hai phuong phap
HPLC va UV-Vis dugc danh gia thong qua RSD (%)
trong va giira cic ngay phan tich. Két qua cho thay ca
hai phuong phap déu c6 RSD (%) dudi 2,0 %, cu thé
HPLC 14 0,062 % (trong ngay) va 0,091 % (gitra cac
ngay) va UV-Vis la 0,11 % (trong ngay) va 0,17 %
(gitra cac ngdy), dap Gng yéu cdu theo hudng din
ICH. Piéu nay ching t6 ca hai phuong phap déu co
d6 1ap lai tot khi ap dung trong cac diéu kién phan
tich khac nhau.

3.6 Ung dung chuan Fisher

So sanh ham luong cefixim gitra hai phuong phap phan
tich dd duoc thuc hién nham danh gia muc dg tuong
ddng gitra chiing. Phép kiém Fisher (F-test) duoc ap
dung dé kiém tra su khac biét vé phuong sai gitra hai
phuong phap tai mic y nghia o 1a 0,05 (twong tng véi
dd tin cay 95 %). Két qua dinh lugong duoc tién hanh
trén sau mau thir doc 1ap bang ca hai phuong phap, véi
dir liéu thu duoc trinh bay trong Bang 7. Néu gié tri F
thuc nghiém nho hon gia tri F 1y thuyét tra tir bang phan
phéi Fisher, cho thdy khong c6 su khac biét co y nghia
thong ké giita hai phuong phap phan tich, tirc 1a chung
c6 thé duge xem la tuong dwong vé mét phuong sai.
Bang 7 Dung chuén F—Test dé so sanh hai phuong phap

F—-Test Two—Sample for Variances
HPLC UV-Vis
98,95 98,22

Phuwong phap
Trung binh (Mean)
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Phuong sai (Variance) 0,00115 0,01087
C& mau (Observations) 6 6
Bac ty do (df) 5 5

F thuc nghiém 0,1055

F tra bang 0,1980

Gia tri phan tram do 1éch chuan twong dbi RSD (%)
véin =12 mau 1a 0,41 %, nhé hon ngudng cho phép
2,0 %. Két qua kiém dinh F—test cho thiy gi4 tri F
thuc nghiém 1a 0,1055 nho hon gid tri F bang la
0,1980, cho thay khong c6 su khac biét c6 y nghia
théng ké vé do chinh xéc giira hai phwong phéap phéan
tich. Két qua nay ciing trong dong vdi cac nghién ciru
trudc ddy vé phan tich cefixim [13]. Trong d6 cac
phuong phép sic ky va do quang UV-Vis déu thé hién
d6 chinh xac cao va kha ning do tai lap tét trong cac
diéu kién thir nghiém khac nhau. Piéu nay khang dinh
tinh 6n dinh va d6 tin cdy ciia cac phuong phap duoc
sir dung, dong thoi cho phép tng dung linh hoat trong
viéc kiém nghiém chit lwong duoc phdm chua
cefixim.

3.7 Déi sanh cac két qua phan tich

Két qua nghién ciru cho thdy phuong phéap dinh luong
cefixim bang HPLC va UV-Vis déu dat d6 tuyén tinh
cao, do dung va do lap lai tt. So vai cac nghién ctru da
cong bd, phuong phap cuia nhom nghién ctru thé hién
nhiéu vu diém ndi troi duge trinh bay tai Bang 8.

Bing 8 So sanh két qua nghién ctru voi mot so tai liéu tham khao

o HPLC/UV-Vis ,
Théng so N UV-Vis [6] HPLC [5]
de xuat
, 0,004-0,40
Khoang tuyén tinh (mg-mL-" DU, 0.024-0.036
oang tuyén tinh (mgmL.") 0,0059-0,016 0,002-0,02
Hé sb twong quan R?2 0,9997 0,997
; £4 0,9996 0,9995 :
99.75-101,01
— ; ; 1 -101.54
o dang (%) 9977101 00 98,00-103,00 98,30-101,5
0,049-0.35
RSD (° SO <4 4
SD (%) 0,24-0,38 0 0.3

Cu thé, khoang tuyén tinh ctia phuwong phap HPLC
(0,004-0,40) mg'mL* rong hon dang ké so véi nghién
ctru [6] (0,024-0,036) mg-mL! va phuong phap UV-
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Vis (0,002-0,02) mg'-mL . Khoang tuyén tinh mé rong
nay c6 y nghia khoa hoc quan trong, thé hién do nhay
cao ctia hé théng phan tich trong khoang ndng do rong.
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Nho dac tinh nay, phuong phap ¢é kha nang dinh lugng
chinh x4c miu & nhiéu muc n(‘Bng d0 khac nhau, dac
biét trong viéc phét hién va phan tich & ving ndng do
thap, gop phan nang cao tinh tin cy va pham vi (mg
dung cta phuong phap trong nghién ciru va kiém
nghiém thyc té. Két qua nay dat dugc nho viéc st dung
pha dong va cac diéu kién sic ky phu hop dua vao tinh
chit hoa hoc cua cefixim, dic biét 1a viée st dung
tetrabutylamoni hydroxyd (TBAH) trong thanh phan
pha dong nhu mét tac nhan ghép cdp ion. TBAH tao
cdp ion véi cac nhom chire carboxyl trong céu triic cua
cefixim, giup tang cuong tuong tac voi pha tinh C18,
tir d6 cai thién dang ké kha ning luu giit va do phan
tach cuia hop chat. Su két hop nay goép phan lam giam
nhidu nén, 6n dinh tin hiéu va khuéch dai cudng do hap
thu tai budc song 288 nm, din dén tang d6 nhay, do
chinh xéac va d6 tuyén tinh ciia phuwong phap HPLC so
voi cac nghién ctu trude do. Bén canh d6, hé sb tuong
quan (R?) ctia ca hai phwong phap déu > 0,999 (HPLC:
0,9997; UV-Vis: 0,9996), cao hon so véi hai nghién
ctru trude d6 gdbm HPLC [5] (0,997) va UV-Vis [6]
(0,9995). Gia tri nay chimg t6 mbi quan hé tuyén tinh
chit ché giita ndng d6 va dap tmg tin hiéu.

Do ding cua ca hai phuong phap dat trong khoang
(99,75-101,01) % (HPLC) va (99,77-101,00) % (UV-
Vis), nam trong gi¢i han chap nhan theo huéng din ICH
(98-102) %. Do dung cao phan anh ty 1& thu hdi tbt cua
chat phan tich, cho thiy khéng c6 anh hudng dang ké tir
ta dugc trong vién nang cimg 100 mg. Diéu nay chimg
minh tinh chon loc ctia hai phuong phap. Bén canh do,
gid tri RSD (%) rat thip (< 0,4 %) cua ca hai phuong
phap cho théy do 1ap lai cao, vuot trdi so voi két qua cta
nghién ctru truéc do6 UV-Vis [6] (< 4,0 %) va tuong
duong HPLC [5] (0,34 %). Piéu nay phan anh mic do
6n dinh va d6 chinh x4c cao trong qué trinh phan tich.
Do lap lai dat dwoc nho kiém soat chit ché cac yéu td
anh huong nhu nhiét do cot, toe do dong, thé tich tiém,
qui trinh xtr Iy mau va d6 o6n dinh ctia dung dich mau
thir. Ngoai ra, viéc st dung hé thong HPLC trang bi dau
ddo PDA (photodiode array detector) gép phan giam
nhiéu nén va dam bao tin hiéu quang hoc on dinh giita
cac lan chay, qua d6 nang cao d9 tin cay ctia phép do.

Nhin chung, cic két qua trén ching minh ring ca hai
phuong phap HPLC va UV-Vis déu dat do tuyén tinh
rong, d6 chinh xac va do ding cao, hoan toan dap tng
tiéu chuan theo Dugc dién USP 41 va hudng dan ICH.
Vé mit khoa hoc, nghién ctru ny cho thdy su twong
thich va kha ning thay thé 1in nhau giita hai phuong
phap trong dinh luong cefixim, dong thoi khang dinh
tinh ing dung cao ctia phuong phap UV-Vis trong diéu
kién co so kiém nghiém han ché thiét bji HPLC.

5 Két luan

Nghién ctru d3 tmg dung dong thoi hai phuong phap
phan tich 1a HPLC va do quang UV-Vis dé xac dinh
ham lugng cefixim trong vién nang cting 100 mg.
Phuong phap HPLC thé hién tinh tuyén tinh cao v&i hé
sd xéac dinh (R?) dat 0,9997 trong khoang ndng do tir
(0,004-0,40) mg-mL". B chinh xac ciia phuong phap
duoc chitng minh véi RSD (%) <2,0 % va do thu hoi
dao dong tir (99,75-101,01) %, dap tmg day du cac yéu
cAu vé dinh luong theo Dugc dién USP 41. Phuong
phap do quang UV-Vis ciing cho thay tinh tuyén tinh
t6t (R = 0,9996) trong khoang (0,00597-0,016)
mgmL™, voi d§ dung (99,77-101,00) % va do6 lap lai
cao (RSD (%) = 0,11%). Kiém dinh Fisher cho thiy
khong c6 sy khac biét c6 ¥ nghia théng ké giita hai
phuong phép phan tich.

Nhu vay, ca hai phuong phap déu dap Gmg céc tiéu chi
tham dinh theo quy dinh, chimg minh tinh chinh xac,
do tin cdy va kha ning thay thé 1an nhau trong kiém
nghiém cefixim. Pac biét, nghién ctru khong chi xac
nhan hiéu qua dinh lugng trong dang bao ché vién nang
cling, ma con mé ra tiém ning mé rong Gmg dung cac
phuong phap nay cho cac dang dugc pham khac chira
cefixim. Pong thoi, viéc két hop sir dung song song
HPLC va UV-Vis mang lai hudng tiép can linh hoat,
tiét kiém chi phi va thoi gian cho cong tac kiém nghiém,
phu hop cho ca phong thi nghiém nghién ctru va co so
san xuit dugc pham quy mé cong nghiép. Trong twong
lai, nghién ciru c6 thé dugc mé rong theo hudng ap
dung hai phuong phap nay cho cac dang bao ché khac
cia cefixim (vién nén, bot pha hén dich, dung dich
tiém), ddng thoi danh gia tinh 6n dinh va kha ning dinh
lugng trong cac nén mau phirc tap hon. Ngoai ra, viéc
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phat trién quy trinh phan tich tuong tu cho cac khang dam bao chit luong dugc phim trong thuc hanh san
sinh thudc nhém cephalosporin s& gop phan xdy dyng  xuét va quan 1y thudc.
co so dit liéu toan dién, ho trg cong tac kiém nghiém va

Tai liéu tham khao

1. Igawa, G., Yamagishi Y., Lee K-I., et al. (2018). Neisseria cinerea with high ceftriaxone MIC is a source of ceftriaxone
and cefixime resistance-mediating penA sequences in Neisseria gonorrhoeae. Antimicrobial Agents and Chemotherapy,
62(3), €02069-17.. https://doi.org/10.1128/ AAC.02069-17

2. Whittles, L. K., White P.J. & Didelot X. (2017). P0O05 Quantifying the fitness benefits and cost of cefixime-
resistance in Neisseria gonorrhoeae. Bacterially Sexually Transmitted Infections, 93(1), A19.1-A19.
https://doi.org/10.1136/sextrans-2017-053232.51

3. Whittles, L. K., White P.J. & Didelot X. (2017). Estimating the fitness cost and benefit of cefixime resistance in
Neisseria gonorrhoeae to inform prescription policy: A modelling study. PLOS Medicine, 14(10), €1002416.
https://doi.org/10.1371/journal.pmed.1002416.

4. Nagaraju, K., & Chowdary, Y. A. (2018). Analytical method development and validation for the simultaneous
estimation of azithromycin and cefixime by RP-HPLC method in bulk and pharmaceutical formulations.
International Journal of Scientific Research in Science & Technology (IJSRST), 669-674.

5. Nepal, U., Panthi, V. K., Chaudhary, N. P., & Chaudhary, S. (2022). A validated RP-HPLC method for
simultaneous determination of cefixime and clavulanic acid powder in pediatric oral suspension. International
Journal of Analytical Chemistry, 2022, 1-10. https://doi.org/10.1155/2022/8331762

6. Ramadan, A. A. (2013). UV-Vis spectrophotometric study for determination of cefixime in pure form and in
pharmaceuticals through complexation with Cu(Il) using acetate—NaOH buffer in water:methanol. International
Journal of Pharmacy and Pharmaceutical Sciences, 5(1), 428-433.

7. Nayon, M. A. U., Nesa, J. U., Uddin, M. N., Amran, M. S., & Bushra, U. (2013). Development and validation
of UV spectrometric method for the determination of cefixime trihydrate in bulk and pharmaceutical formulation.
Asian Journal of Biomedical & Pharmaceutical Sciences, 3, 1-5.

8. International Conference on Harmonization. (2023). Guideline on validation of analytical procedures. European
Medicines Agency, 1-33.

9. Mai Thanh Nhan, Nguyén Vin Hoa. (2021). Xay dung va tham dinh quy trinh phan tich dinh lwong vién nang
ctg cefixim 100 mg bang phuong phép sic ky long hiéu ning cao (HPLC). Tap chi Khoa hoc Pai hoc Cong
Thuong, 21(2), 114-123.

10. Lé Minh Tri, Ha Diéu Ly. (2016). Kiém nghiém thuéc (tr. 60-62). NXB Dai hoc Qudc gia TP H6 Chi Minh.
11. Nguyén Thi Kiéu Anh. (2022). Mot s6 phiong phdp sdc ky ding trong phdn tich thuéc. NXB 'Y hoc Ha Noi.
tr. 187-190

12. Hoi dong Duoc dién. (2017). Duge dién Viét Nam V (tr. 129-130). NXB Y hoc.

13. Frag, E. Y., Farag, A. B., Mohamed, G. G., & Yussof, E. B. (2012). Development and validation of
spectrophotometric and HPLC methods for the determination of cefixime in capsule and suspension. /nsight
Pharmaceutical Sciences, 2(2), 8-16. https://doi.org/10.5567/IPHARMA-IK.2012.8.16

w Dai hoc Nguyén T4t Thanh



Tap chi Khoa hoc & Cong nghé Vol 8, No 7

Determination of cefixime in 100 mg hard capsules by UV-Vis and HPLC methods
according to USP and ICH guidelines

Mai Thanh Nhan®, Nguyen Thi Thu Thao
Faculty of Pharmacy, Nguyen Tat Thanh University
"mtnhan@ntt.edu.vn

Abstract Cefixime is a broad-spectrum antibiotic belonging to the third-generation cephalosporin class, widely
used for the treatment of bacterial infections. Quality control of pharmaceutical formulations containing cefixime
is essential to ensure product safety and therapeutic efficacy. However, limited analytical instrumentation in many
local quality control laboratories necessitates the selection of analytical methods appropriate to practical conditions.
This study aimed to compare two analytical methods for the quantification of cefixime in 100 mg hard capsules,
including high-performance liquid chromatography (HPLC) and UV-Visible spectrophotometry (UV-Vis), using
the Fisher statistical test. The HPLC method employed a reversed-phase C18 column with a mobile phase
consisting of acetonitrile and tetrabutylammonium hydroxide solution in a 1:3 (v/v) ratio, and detection at a
wavelength of 288 nm. The UV-Vis method was developed over a linear concentration range of (0.00597-0.01593)
mg-mL~', with recovery values ranging from 99.77 % to 101.00 %. Validation results demonstrated that both
methods satisfied the requirements for accuracy, precision, and linearity in accordance with ICH guidelines. The
novelty of this study lies in the application of statistical testing to evaluate the equivalence between the two
analytical methods. The findings provide practical implications for selecting appropriate analytical approaches
under limited laboratory conditions, contributing to the improvement of quality control practices in local
pharmaceutical testing laboratories.

Keywords Cefixime, HPLC, UV-Vis, solubility test
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