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Tém tat

Cefaclor la mot chat zwitterion va mirc do ion hoa cuia cefaclor anh huong dén sy Nhan 07/06/2023
ltru gitr hop chét trong cot sic ki pha dao, duoc thé hién qua khao sat néng do dung Puoc duyét 24/07/2023
dich dém tai pH 2.5; pH 4,5 va pH 7.5. Nghién ctru nay tng dung phwong phép sac Cong b6 12/09/2023
ki long hiéu ning cao, dung co ché ghép cip ion vi cé dé tin cdy va chinh xdc cao,
dé xdc dinh ham leong cefaclor trong vién nang cimg. Két qua di dat dwoc toi vru
thanh phan pha dong pH 2.5, tang kha niang lwu giit chat phan tich trong cot sac ki,
dong thai toi wu diéu kién sic ki voi tde do dong 1,5 mL.phut! va thé tich tiém mau
10 pL, thu dugc trén sic ki d cé peak dbi ximg véi hé sé kéo dudi 0,988. Quy trinh
dung cot sdc ki RP—18 (250 mm x 4,6 mm x 5 um), nhiét &6 cot 40 °C, budc song
phat hién 265 nm va thanh phan pha déng c6 dém pH 2.5 véi kiéu rira giai ding TII khoa
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dong. Két qua tham dinh cho thiy quy trinh c6 d6 dic hidu cao, dat d6 tuyén tinh,
dat do lap lai véi %RSD = 0,40, dat do dung véi ti 1é phuc hoi 100,05%. Nghién ctru
da st dung qui trinh trén dé kiém nghiém 3 loai thudc vién nang cing cefaclor dang

1 Gi61 thiéu Cefaclor dang bot mau tring hodc vang nhat, it tan
trong nudc, khong tan dugc trong methanol va
dicloromethan, cefaclor tén héa hoc la acid (6R,7R)—
7— [(R)-2—Amino—2—phenylacetamido]—3—chloro—8—
oxo—5—thia—1-aza  bicyclo [4,2,0]oct—2-ene—2—
carboxylic axit monohydrate), cong thirc thuc nghiém
C1sHisCIN3048. H,O va khdi lugng phan tir 385,8
g.mol™'. Cefaclor 1a mot chét zwitterion do c6 nhom
amino—acid va pH dang dién khoang 4,35 (pKa, = 1,5,
pKa> =7,2) [2,3].

Theo cac tai liéu nghién ciru, cac tac gia da dung nhiéu
phuong phap phén tich khac nhau dé xac dinh ham
luong cefaclor trong cac nén mau khac nhau nhu trong
huyét tuong, trong ché pham thudc bang phuong phap
quang phd hip thu tir ngoai — kha kién (UV — Vis) hoic
sic ki 1ong hiéu ning cao (RP-HPLC), quang phd hong

Cefaclor 1a mot khang sinh cephalosporin, ban tong
hop, thé hé 2, co tac dung diét vi khuan dang trong giai
doan phat trién va phan chia bang cach tc ché tong hop
thanh té bao vi khuan. Cefaclor c6 tac dung ddi véi cau
khudn Gram duong nhung c6 tic dung manh hon déi
v6i cac vi khudn Gram am, ddc biét véi Haemophilus
influenzae va Moraxella catarrhalis, ngay ca véi H.
influenzae va M. catarrhalis sinh ra beta lactamase.
Cefaclor thuong dung trong trudng hop nhiém tring
dudng ho hap trén do S. pyrogenes, dudng ho hap dudi
hodc viém tai gitta do S. prneumoniae hodc H.
influenzae, nhiém trung tiéu do E. coli, Proteus
mirabilis, va Klebsiella. Cefaclor dung theo dudng
ubng & dang vién nang va hon dich udng, c6 thé udng
ltic no hoac doi[1].
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ngoai gan va trung binh [4-7]. Nam 2003, c¢6 nghién
ctru ding phuong phap HPLC dé xac dinh cefaclor
trong huyét twong nguoi, ding pha dong gém
axetonitril va dung dich dém dihydro photphat pH 6,5
theo ti 18 thé tich (7:93, v/v), va dung chét ndi chuén 1a
2—acetamidophenol [8]. Nam 2017, c6 mét nghién curu
cling xay dung va xac dinh ham lugng cefaclor trong
huyét trong bang phuwong phap HPLC, ding pha dong
bao gdm hdn hop natri 1—-pentanesulfonat, nudc,
triethylamine va metanol, dung axit photphoric dé diéu
chinh pH dén 2,5 + 0,1 [9]. Tuy nhién, chua c6 nhiéu
tai liéu nghién ctru vé anh hudng ctia pH trong thanh
phan pha dong dén kha ning luu giit cefaclor trong cot
sac ki va d9 tin cdy cta phuong phéap phén tich. Vi vay,
trong nghién ctru ndy, nhom tac gia khao sat dém pH
2,5; pH 4,5 va pH 7,5 phu hop voi khoang pH cua cot
sac ki (khoang pH tir 2 dén 8). Trén co s& do, chon mot
gi tri pH phii hop nhat dé ghép cip vai thude thir mang
dién tich am Ia natri—1-pentanesulfonat (R’-SOs") dugc
thém vao thanh phan pha dong.

2 Vat liéu va phuong phap nghién ctru

2.1 Nguyén vat licu

2.1.1 Dung méi: methanol, trietylamin, axit photphoric
(HsPO4), natri—l1—pentanesulfonat (tit ca déu cua
Supelco, Dtic). Chat chuan cefaclor ham lwong nguyén
trang 95% (Vién Kiém nghiém Thudc Trung wong),
mau thir cefaclor trong vién nang cting ctia 03 ché pham
gdm cefaclor 250 mg SCD, cefaclor 250 mg Domesco
va cefaclor 250 mg Uphace.

2.1.2 Thiét bi: may sic ki long hiéu ning cao
(Shimadzu, Nhat Ban), can phan tich (Shimadzu, Nhat
Ban) véi d chinh xac 0,0001 g, b loc it chan khong
(Agilent, M), bé siéu 4m (Elma, Dtrc), cot séc ki RP—
18 (250 mm x 4,6 mm x5 pm) (Shimadzu, Nhat Ban).
2.2 Phuong phap nghién ctru

2.2.1 Khao sat diéu kién tdi wu cho hé thong sic ki
HPLC

22.1.1 Anh huéng pH dn kha ning luu gitr cua
cefaclor

Cefaclor 1a mét zwitterion, phan tur ¢c6 cac nhom chirc,
trong d6 mot nhom mang dién tich duong va mdt nhém
mang dién tich &m (pKa= 1,5 do c6 nhom carboxyl va
pKa=7.2 do c6 nhém amino). Cefaclor c¢6 thé ghép cip
véi tac nhan anion hodc cation tuy thugc vao pH moi
truong, nén chat phan tich can dugc ion hoa dé tuong
tac véi ion thude thir tao thanh mot cap ion. Do do, cac

hop chét c6 thé ion héa phu thudc vao mdi quan hé giira
pH va pKa. Vi vay, nhom tac gia khéo sat tai d¢m pH
2,5, pH4,5 vapH 7,5.

Hoa tan 1 g natri 1-pentanesulfonat trong 780 mL nudc
va 10 mL triethylamine, diéu chinh bang axit
photphoric dén pH 2,5, pH 4,5, pH 7,5.

Pha dung dich chuin cefaclor 0,3 mg.mL™" tai 3 muc
dém pH (2,5, 4,5 va 7,5): Can chinh xac khoang 50 mg
cefaclor vao binh dinh mirc 50 mL, hoa tan pha loang
bang pha dong dén vach. Lay chinh x4c 3 mL dung dich
nay cho vao binh dinh mirc 10 mL, pha lodng bang pha
dong dén vach, tron déu va loc qua mang loc 0,45 um
(loai PTFE —polytetrafluoroethylene).

Tiém cac miu chuin ¢ pH tuong tng voi thanh phan
pha dong dém pH 2,5, pH 4,5, pH 7,5 vao may HPLC.
2.2.1.2 Khao sat téc d6 dong

Tién hanh khao sat lan luot cac téc do dong 0,5
mL.min™"; 1 mL.min™"; 1,5 mL.min"" trong ciing diéu
kién séc ki theo USP 41 [10].

Bang 1 Cac diéu kién séc ki

Cot séc ki Cot RP-18
otsacki (250 mm X 4,6 mm X 5 pm)

Nhiét do 10 cot 40 °C

The tich tiém 10 uL

Budc song phat hién | 265 nm

Dung dich chuan Nong do 0,3 mg.mL ™!

Pha dong Dung dich dém pH 2,5

2.2.1.3 Khao st thé tich tiém mau

Thuyc hién tiém mau vao cot sdc ki 1an luot thé tich (10,
20, 30, 40, 50) pL, cung mot diéu kién sac ki gdm tdc
d6 dong 1,5 mL.min"', nhiét do cot 40 °C, cot sac ki
RP-18 (250 mm % 4,6 mm % 5 um) va pha dong la dung
dich dém pH 2,5, dung chuén cefaclor néng do 0,3
mg.mL ™.

2.2.2 Xay dung phuong phap dinh lugng

Céc tiéu chuan ciia quy trinh tham dinh theo ICH véi
cac quy dinh vé tinh twong thich hé thdng, tinh dic
hiéu, tinh tuyén tinh, d6 lap lai va d¢ dung [11,12].
2.2.2.1 Tinh twong thich ctia hé thdng sic ki

Tinh tuong thich hé thong thuc hién bang cach tiém
chuan cefaclor ndng d6 0,3 mg.mL™" vao hé thong may
HPLC, thé tich tiém 10 uL, thuc hién tiém lip 6 lan.
Yéu cau dat dugc gém % do léch chuan tuong doi
(%RSD) cuia hé s6 kéo dudi va cac lan tiém lap khong
qua 2,0 %.
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2.2.2.2 Tinh tuyén tinh

Tinh tuyén tinh giita dién tich peak va ndng do duoc xay
dung trong khoang néng do tr (0,1; 0,2; 0,3; 0,5; 0,7; 1)
mg.mL™". Cach pha: tir dung dich chuan gbc cefaclor
noéng d6 1 mg.mL™". Sau d6, 1an luotlay (1, 2, 3,5, 7) mL
tir chuan gdc cefaclor vao binh dinh mirc 10 mL. Tién
hanh tiém cac dung dich vao hé théng may HPLC.

Xay dung duong chudn y = ax + b, truc [x] biéu thi nong
d6 va truc [y] 1a dién tich peak cta mdi miu chuin. Xac
dinh hé s6 twong quan (R) va khao sat sy trong quan giita
y (dién tich peak) va x (ndng d9). Yéu cau R >0,99.
2.2.2.3 Tinh déc hiéu

Dung dich tht va chuin dugc thuc hién & néng do
tuong duwong nhau trong cung diéu kién sic ki nhu
nhau. 4 loai mau cho thuc nghiém bao gém: dung dich
mAu tring (dung méi), mau thir, mau chuan va mau thi
thém chuan dugc tiém vao hé théng HPLC trong cling
diéu kién sac ki. Sau d6, ghi nhan lai sic ki d6 va hinh
dang cua cac peak tung dung dich.

Pha mau thir gbc ¢6 ndng do khoang 0,3 mg.mL™": ldy
20 vién, can tinh khéi lugng trung binh cta 20 vién,
nghién min, tron déu. Can chinh x4c mot lugng bot ché
pham d3 nghién min tuong tmg véi 50 mg cefaclor vao
binh dinh mtrc 50 mL, hoa tan va pha lodng bang pha
dong dén vach, tron déu. Léy chinh xac 3 mL dung dich
nay cho vao binh dinh mtrc 10 mL, pha loang v&i pha
dong toi vach, tron déu va loc qua mang loc 0,45 pm
(loai PTFE).

Mau thém chuan cefaclor vao mau thu: 1y chinh xac 1
mL dung dich chuén nong d6 3 mg.mL™" va 1 mL dung
dich thtr gbc cho vao binh dinh mirc 10 mL, b sung pha
dong dén vach, tron déu va loc qua mang loc 0,45 um
(loai PTFE).

2.2.2.4 D6 lap lai

Xéc dinh d6 13p lai bang cach thyc hién dinh Iugng 6 1an
v6i 6 mau thir khac nhau trén cling mét qui trinh phan
tich, v6i ndng d6 mau thir khoang 0,3 mg.mL™".

Yéu cau %ham lugng cefaclor khoang (90-110) % so
v6&i ham lugng ghi trén nhan [13] va %do léch chuén
tuong d6i ham luong khong qua 2,0%.

% Ham lugng cefaclor trong vién nang cung so véi ham

lugng ghi trén nhan, tinh theo cong thuec:
b

% = — X% x x x x

b

Trong do6:
Sc, St: dién tich peak ciia mau chuan, thir.
mrg: khoi lugng trung binh cta 20 vién.
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mc, mr: khoi luong can ctia mau chuén, thir (mg).
P: % ham luong cua cefaclor chuan.
DPLc, DPLt: d§ pha loang 14n lugt cua mau chuén, thir.
HLN: ham lugng cta cefaclor trong vién 250 mg.
2.2.2.5D3f ding
Pha dung dich chuan gdc nong d6 6 mg.mL™": can chinh
xac 60 mg chuén cefaclor vao binh dinh mirc 10 mL, hoa
tan, pha lodng bang pha dong téi vach va tron déu.
Mau thir gbc c6 néng d6 1 mg.mL™": 14y 20 vién, can
tinh khéi lugng trung binh cta vién, nghién min, tron
déu. Can chinh x4c mot luong bot ché pham da nghién
min tuong ung voi 50 mg cefaclor vao binh dinh muc
50 mL, hoa tan va pha lodng bang pha dong dén vach,
tron déu.
Pha d¢ dung 80 %: lay chinh xac 2 mL dung dich chudn
gbc 6 mg.mL™" va 15 mL dung dich mau thir gbc c6 ndng
d6 1 mg.mL " cho vao binh dinh mirc 50 mL, b6 sung pha
dong dén vach, tron déu, loc qua mang loc 0,45 um (loai
PTFE).
Pha d6 dung 100 %: 1ay chinh xac 3 mL dung dich
chuan géc 1 mg.mL™" va 3 mL dung dich miu thir gbc
¢6 nong 6 1 mg.mL™" cho vao binh dinh mirc 10 mL,
bd sung pha dong dén vach, tron déu va loc qua mang
loc 0,45 um (loai PTFE).
Pha d¢ diing 120 %: 1iy chinh x4c 3 mL dung dich chuan
gbc 6 mg.mL™" va 15 mL dung dich mau thir gbc c6 ndng
d6 1 mg.mL " cho vao binh dinh mirc 50 mL, b6 sung pha
dong dén vach, tron déu, loc qua mang loc 0,45 um (loai
PTFE).
Tiém riéng biét 10 pL mdi dung dich trén vao hé théng
sac ki va ghi nhan cac sic ki do.
Tinh lugng tim thay so v&i luong chuan cefaclor thém
vao. Tur do, tinh %ti 1€ phuc hoi (TLPH) theo cong thiic
sau:

% =——x100
Ghi chu:
mrr: ndng d6 (mg.mL™") ctia cefaclor tim thay
mry: ndng d6 (mg.mL ") cua cefaclor thém vao.
Yéu cau ti 18 phuc hdi nam trong khoang (98-102) %.
3 Két qua nghién ciru
3.1 Khéo sat diéu kién phan tich séc ki
3.1.1 Khao sat anh huong pH ctia thanh phan pha dong
Tién hanh khao sat & 3 mdi truong dém pH 2,5, pH 4,5,
pH 7,5, cach chuén bi cac dung dich dugc thé hién & Muc
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2.2.1.1 va két qua duoc thé hién & Bang 2.

Bang 2 Két qua khao sat & d&m pH 2,5, pH 4,5, pH 7,5

Thongso | pH 2,5 pH 4,5 pH 7,5
tr 7,68 7,10 12,67
N 7.521 7.419 9.158
S 3.009.639 | 2.950.663 | 2.064.312
H 260.527 | 253.160 | 117.916
As 0,988 0,989 1,00

(*)tR: thoi gian luu (phat), N: so dia li thuyét, S: dién tich
peak, As: hé sb kéo dudi, H: chiéu cao cta dia li thuyét
Két qua khao sat anh hudng ctia thanh phan pha dong
(Bang 2) da chi ra ro khi tdng d¢ pH cua dung dich rira
giai (pha dong) tir 2,5 dén 7,5 1am thay d6i thoi gian
luu, hodc sy Iuu gitr cefaclor trong cot sac ki pha dao.
Tai d&m pH 2,5 ¢6 thoi gian luu 7,68 phuat va pH 7,5 c6
cation

co 0@

zwitterion

thoi gian luu 12,67 phut. Nguyén nhan cé sy khac biét
nhu vay, theo phuong trinh Henderson—1-Hasselbalch
biéu dién mdi quan hé gitta pH dung dich va pKa cia
mot hop chat. Khi pH dung dich thip hon hai don vi
gia tri pKa, thi dung dich gan nhu bi proton héa hoan
toan (99 %) [14, 15]. Do d6, khi pH thanh phéan pha
dong bang 2,5 thi dung dich gan nhu b proton hoa hoan
toan (99 %), nhém amino (pKa = 7,2) bi proton hda tao
ra nhom amoni (R — NH;"), dang (R-NH;") chiém uu
thé va nhom cacboxyl khong phan li (R—-COOH) (Hinh
2). Nguoc lai, tai dém pH 7,5, nhom cacboxyl (pK =
1,5) bi phan li tao ra ion cacboxylat, mang di¢n tich am
(R—COO-) nén dang ion (RCOO-) chiém uu thé. Bén
canh do, tai dém pH 4,5, ca hai nhém déu bi ion hoa va
phan tir ton tai dudi dang zwitterion (Hinh 3).

anion

COOC_)

Hinh 1 Mtrc d6 ion hoa cua cefaclor ¢ cac gia tri pH khac nhau

So sanh gitta dém pH 2,5 va pH 4,5, cefaclor déu bi luu gilt
trong cot sac ki, duoc pha dong rira giai ra khoi cot va phat
hién tai Amax 265 nm. Két qua thé hién Bang 2 ¢6 sy tuong
ddng vé dién tich dinh va chiéu cao, s6 dia li thuyét.

Tai dém pH 4,5, cefaclor ton tai dang zwitterion, ca hai
nhom déu bi ion hoa nén kha nang ghép cap voi ion d6i
trong pha dong yéu hon so véi dém pH 2,5 va phan dién
tich &m con lai s€ khong tuong tic véi pha tinh.

COOH
8]
]

=5 5 OH ~—~Si—
Ow 3 A | :
g=5i=0—si=0—Si~g,_.0
SI,\

Hinh 2 Co ché sic ki ghép cép ion tai dém pH 2,5

Tai dém pH 2,5, cefaclor ton tai dang mang dién tich
duong (R-NHj3") s€ twong tac manh vdi tac nhan ghép
cdp ion c6 trong thanh phan pha dong (R’—SO3"), tao
thanh ghép c@p ion (RNH3"O3SR’) va tuong tac theo
co ché sic ki 16ng pha dao (RP-HPLC) [16].

Vi vay, cefaclor trong d&m pH 2,5 s€ ra cham hon so véi
dém pH 4,5 khoang 30 gidy. Co ché sic ki ghép cap ion
tai dém pH 2,5 duoc thé hién ¢ Hinh 2.

COO
0

. o !
N:/[ H ?le 0=5~-0
N
§° 1 1
10¢

1
H H

. ~gj=
-—-%| b OIH --.S‘i_
I i
g:Si—D—SI"D_S"D-. __.-D
~ bi\\

Hinh 3 Co ché sic ki ghép cép ion tai dém pH 7,5
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Nguoc lai, khi ting pH thanh phan pha dong 1én 7,5,
cefaclor ton tai dang chinh la anion, mang dién tich &m
(R—COO") nén khong cod kha nang ghép cap ion voi
thudc thir mang dién tich am (R’-SO5") ¢6 trong thanh
phan pha dong va phan ki nudc cua cefaclor tuong tac
manh véi pha tinh nén kha nang luu gilr cefaclor trong
cot sdc ki 1au hon (Hinh 3). Bdng thoi, két qua thu dugc
dién tich va chiéu cao peak déu giam hon so véi dém pH
2,5 va pH4,5. Két qua thu dugc dién tich va chiéu cao
peak déu giam lam cho phép phén tich dinh lrong kém do
tin cdy va chinh xac. Tir két qua nghién ctru cho thay,
trudng hop ding ion thudc thir natri—1—pentanesulfonat
c¢6 thé chon pH thanh phin pha dong cho hop chét
cefaclor tai dém pH 2,5 hodc 4,5 déu duoc vi it co su
khéac biét. Bén canh d6, dé cefaclor chuyén hoan toan vé
dang (R-NH3") va ghép c@p ion, nén nghién ctru chon
pH 2,5. Két qua thu dugc dap Gmg yéu cau vé sic ki do
HPLC gom hinh dang peak ddi xtg va thoi gian luu co
d6 lap lai va 6n dinh voi % do 1éch chuan twong dbi thip
gitta cac 1an tiém (%RSD < 2,0), hé sb kéo dudi sic ki
nam trong khoang yéu cau (0,8-1,5).

3.1.2 Khao sét toc d6 dong

Tién hanh khao sat toc do dong trong diéu kién sic ki
gdm nhiét do cot 40 °C, Amax 265 nm, thé tich tiém
dung dich chuén 0,3 mg.mL ™13 10 uL, c6t RP-18 (250
mm x 4,6 mm x 5 um) theo Muc 2.2.1.2. Két qua khao

sat dugc thé hién ¢ Hinh 4.
?gl Malti 1 285am 4w

t=

200

o =

0 "5 10 5 2 25 Ea min
Sic ki do tai toc d6 dong 0,5 mL.min™!
.ﬁ PDA Multi 1 265nm,4nmi

=

200
156+
100

50

] ol o

T T - T
41 ] 25 50 [E-] 1000 125 150 175 20.0
min

Séc ki db tai toc d6 dong 1,0 mL. min™!
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PDA Multi 1 265nm,4nm|

783

200

150+

100
50

o = A= U

o0 25 50 7.5
Séc ki db tai toc d6 dong 1,5 mL. min ™!
Hinh 4 Khao sat téc do dong thyc hién trong diéu kién séc ki
gém nhiét do cot 40 °C, Amax 265 nm, c¢dt RP—18 (250 mm X
4,6 mm x 5 um) tai ndng d6 chuan cefaclor 0,3 mg.mL"!

Khi ting toc d6 dong tir 0,5 mL.min~' dén 1,5 mL.min™"
thi thoi gian luu s& giam tir 27,36 phit xudng con 7,69
phuat. Vi vay, chon toc do dong 1,5 mL.min™' dé tiét
kiém thoi gian, dung méi va dap tmg du yéu cau vé hinh
dang sic ki r6 rang va ddi xtmg, khong c6 hién tuong
kéo duoi hodc gian peak.

3.1.3 Khao sat thé tich tiém

Tién hanh khdo sat theo Muc 2.2.1.3. Két qua khao st
dugc thé hién ¢ Bang 3.

10.0 min

Bang 3 Két qua khao sat thé tich tiém

V| 10puL | 20pL | 30pL | 40pL | 50pL
te | 7,69 7,69 7,70 7,71 7,72
N |8.229,00 | 7.516,33 | 7.399,50 | 7.283,00 | 7.127,00
As | 097 0,98 0,92 0,90 0,88

Khi tiém mot thé tich mau qua 16n vao cot sac ki s& gay
ra hién tugng c{t qua tdi, nguyén nhan gy ra cac peak
bi d6 dau (peak fronting) [17,18].

Diéu nay thiy rd khi thé tich tiém tang tir 10 pL dén 50
uL thi hé s6 kéo dudi (As) giam déan tir 0,988 xudng
con 0,88, peak bit ddu d6 dau. Bén canh do, khi thé tich
tiém cang ting thi sé dia Ii thuyét cang giam (sé dia li
thuyét 1a dai luong dic trung cho kha ning phan tach).
Do d6, dé dam bao peak ddi xtmg, tranh hién trong d6
dau va kéo dudi nén chon thé tich tiém 1 10 uL.

3.2 Xay dung phuong phép dinh lugng

3.2.1 Khéo sat tinh twong thich ctia hé thong sic ki
Tiém vao hé thdng sic ki cac dung dich véi thé tich
tiém 10 pL da chuan bi 6 Muc 2.2.2.1.

Bang 4 Két qua khao sat tinh tuong thich hé thong

STT | tr (phut) N As S (mAu)
1 | 7,689 7521 0,081 | 2.827.414
2 [ 7.686 7523 0,982 | 2.826.587
3 [7.683 7.505 0,981 | 2.824.875
4 7,680 7.500 0,981 | 2.824.875
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5 7,680 7.501 0,981 | 2.824.875
6 7,678 7.515 0,981 | 2.824.875
TB 7,68 7.510,83 | 0,98 2.825.583,50
%RSD | 0,054 0,14 0,042 | 0,040

Qui trinh dat yéu cau vé tinh twong thich hé thong,
%RSD céac gia tri tr va S déu nho hon 2,0 % va hé sb
kéo dudi ctia peak nam trong khoang yéu cau 0,8 — 1,5
(Bang 4).

3.2.2 Xac dinh tinh tuyén tinh

Pha mot diy mau chuin ndng d6 tir (0,106-1,06)
mg.mL™". Tiém vao may sic ki 1ong 1an luot cac dung
dich chuan va ghi nhan dién tich peak tuong tmg. Thiét
1ap phuong trinh hoi qui gitta ndng do va dién tich peak.

Bing 5 Két qua xdy dung duong tuyén tinh cefaclor

STT Nong d chuin Dién tich peak
(mg.mL™") (mAu)
1 0,106 1.004.591,33
2 0,212 1 997.959,00
3 0,318 3.009.345.,67

POA Mutti 1 266nm,4nmi

0.1

0.2

oo 2.5 a0 o0 128 min

Séc ki 6 miu tring

Ve

4 0,530 4.935.485,67

5 0,742 6.962.604,00

6 1,060 9.926.634,00
PTHQ: y =9 345 480,70x, R*=1

Danh gia tinh tuyén tinh ciia cefaclor bang cach sir
dung trac nghiém Student (T) dé kiém tra y nghia cua
cac hé sb va trac nghiém Fischer (F) dé kiém tra tinh
thich hop trong phuong trinh hdi qui. Qua tric nghiém
F, phuong trinh hdi qui chirmg minh c¢6 tinh twong thich
v6i F =127.739,87 > Foos=7,71 va qua tric nghiém T,
hé s6 a (d6 doc) cé ¥ nghia vé& mit thong ké (t = 357,41
> to05 = 2,78), hé s6 b (tung d6 gbc) khong ¢ ¥ nghia
thong ké nén bi loai (t = 1,01 < toos =2,78) (Bang 5).
Vay phuong trinh hdi qui ¢6 su phy thudc tuyén tinh
gitta ndng do va dién tich peak trong khoang nong do
tir 0,102 dén 1,06 mg.mL™" véi R2 = 1.

3.2.3 Xéc dinh tinh dac hiéu

Tiém vao hé théng sic ki cac dung dich mau vai thé
tich tiém 10 pL da chuan bi & Muc 2.2.2.3.

POA Kulti 1 265nm 4nm

" 7664

300+

100+

00 25 50 75 100 125

Sic ki @6 mau thém chuin vao maiu thir

.g PDA Multi 1 285nm dnm

-~

15:1:
|G-3-:

50+

50 75 10.0

Sac ki d6 mau chuan

125

150+

1001

Ej POA Multi 1 285nm dnm

-

50 7.5

Séc ki dd mau tht

Hinh 5 Séc ki dd tinh dic hiéu cua qui trinh dinh lugng

Séc ki d6 cuia mau trang (Hinh 5) 12 4m tinh: Khong c6
dinh c¢6 thoi gian luu twong Gng véi thoi gian luu cua
dinh chuan cefaclor trong mau chuan.

Sic ki d6 thém chuén cefaclor vao mau tring va mau thir
(duong tinh) déu c6 1 peak, co thoi gian luu tuong tng
v6i thoi gian luu cia peak cefaclor trong mau chudn.

Két qua da chi ra qui trinh dinh lwong cefaclor dat yéu
cAu vé tinh dic hiéu.

I |
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3.2.4 B¢ lap lai
Tién hanh tiém 6 dung dich mau thir vao hé théng
HPLC va ghi nhan két qua.

Bang 6 Két qua do lap lai cia % ham lugng mau thir

Luong Cefaclor
STT maiu .(mg) Di¢n tich %Ham lwgng
peak (mAu) .
1 73,7 2.899.001,67 100,82
2 71,2 2.802.200,33 100,88
3 77,2 3.009.345,67 99,91
4 76,8 3.008.709,67 100,41
5 73,2 2.865.904,67 100,35
6 73,6 2.898.354,00 100,94
% HL trung binh 100,55
% RSD 0,40

Gia tri %RSD cua thoi gian luu va di¢n tich peak cua
6 1an mau thtr 1a 0,40 % < 2,0 % (Bang 6).

Phan tich 6 dung dich mau thir khac nhau nhung co
ndéng d6 twong duwong nhau. % Ham lugng trong 6
lan dinh luong c6 két qua lap lai. Vay qui trinh ¢
tinh chinh xéc.

3.2.5 Bg dung cua phuong phép

Thuec hién bang phuong phap thém chuan cefaclor vao
mau thir & 3 néng d6 khac nhau 80%, 100%, 120% va
xac dinh lai lwong hoat chét cefaclor ¢ trong mau.
Bing 7 Két qua do dang (80, 100, 120) %

og [P Ning 03 [ Nong @ [ Ning 0 1o, 1,
diing mau san co_ thém Va_o tim tha_y %
(mg) |(mg.mL™")|(mg.mL™")|(mg.mL™)
20 70,6 0,3017 0,2462 0,2473 | 100,43
o 71,0 0,3034 0,2462 0,2483 | 100,85
70,8 0,3026 0,2462 0,2491 101,15
100 71,2 0,3043 0,3078 0,3052 99,16
% 70,8 0,3026 0,3078 0,3087 | 100,28
70,9 0,3030 0,3078 0,3048 99,02
120 70,4 0,3008 0,3694 0,3695 | 100,03
o 70,6 0,3017 0,3694 0,3686 99,80
70,8 0,3026 0,3694 0,3683 99,71
Trung binh 100,05
%RSD 0,72

Do dung qui trinh dinh lugng cua chuan thém vao mau
thir nam trong khoang (98-102) % va gia tri %RSD <
2,0 (Bang 7). Véy qui trinh dat vé d6 ding.

Vé6i phuong phap da xay dung, chung t6i ap dung dé
dinh luong cefaclor co trong 03 ché pham dugc dang
vién nang ctig dang dugc luu hanh trén thi trudng gdm
cefaclor 250 mg SCD, cefaclor 250 mg Domesco,

@ Dai hoc Nguyén Tat Thanh
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cefaclor 250 mg Uphace. Két qua phén tich duoc trinh
bay ¢ Bang 8.

Biang 8 Két qua phan tich %ham luong cefaclor so véi nhin
trong vién nang cimg ctia mot sé ché phim

Cefaclor | Cefaclor | Cefaclor
Tén miu SCD 250 | 250 mg 250 mg
mg Domesco Uphace
Lugng mau (mg) 71,10 73,80 76,90
Dién tich peak 2.800.393 | 2.902.196 | 3.009.651
Ham lugng (mg) 252,38 251,99 250,78
% HL so v&inhan 100,95 100,80 100,31

%Ham luong cefaclor trong vién nang cing cta 03 ché
pham cefaclor 250 mg SCD, cefaclor 250 mg Domesco
va cefaclor 250 mg Uphace lan luot (100,95; 100,80;
100,31) %. Cac két qua nay déu dat yéu cau vé % ham
lugng khoang (90-110) % so voi ham lugng ghi trén
nhén theo tiéu chuin cua Dugc dién V.

4 Két luan

Qui trinh dinh lugng c¢6 wu diém 1a 1am rd anh hudng
pH trong thanh phan pha dong dén mirc d6 ion hoa ciia
hop chét cefaclor, a4p dung co ché sic ki ghép cap ion
trong phuong phap HPLC, duoc thé hién 15 khi khao
sat dém pH 2,5, pH 4,5 va pH 7,5. Tai dém pH 2,5 va
pH 4,5 it ¢c6 su khac biét, nhung tai d¢m pH 7,5 thi
khong c6 sy ghép cip ion véi ion thude thir vi ciing dién
tich am, chi co phan ki nudc tuong tac v6i pha tinh nén
lam cho phwong phép kém chinh xac. Qua d¢, déi véi
hop chét cefaclor, khi st dung thubc thir natri—1—
pentanesulfonat, mang dién tich am (R’-SO3") c6 thé
thuc hién & dém pH 2,5 va pH 4,5.

Tai pH 2,5, cefaclor ton tai dang cation va s€ ghép cap
v6i ion d6i co trong thanh phan pha dong, tao thanh cip
ion va tuong tac theo co ché sic ki 16ng pha déo (RP—
HPLC). Két qua thu dugc trén sic ki dd dap tng yéu
cau vé hinh dang peak cén ddi co As = 0,98 va %RSD =
0,042 % (< 2,0 %). Vi vay, viéc tach cac hop chat bang
phuong phap RP-HPLC, theo co ché sic ki ghép cap
ion, dac bi¢t 1a hop chét zwitterion can kiém soat do pH
pha dong 1a diéu can thiét. Phuong phap di tham dinh
v6i cac thong sb theo hudng din cua ICH va dat yéu
cau. Phuong phap c6 d6 dic hiéu, d6 dung, do lap lai
v6i phan trim d6 1éch chuan tuong di nhé hon 2,0 %.
Do ding phuong phap nam trong khoang (99,02-
101,15) % va trong khoang tuyén tinh (0,106-1,06)
mg.mL™'véi R?= 1.

Qui trinh da mg dung dé xac dinh ham luong cefaclor
c6 trong 03 ché pham dugc dang vién nang cing dang
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dugc luu hanh trén thi truong, két qua dat yéu cau vé nguyén liéu, thanh pham chira hoat chét cefaclor tai cac
ham lugng theo Duoc dién V. cong ty duoc pham, hodc ché pham thudc co chira
Do d6, phuong phap dé xuit c6 thé duoc ap dung dé cefaclor trén thi truong.

xac dinh ham lugng cefaclor c6 trong vién nang cling,
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Optimizing the analysis process for quantitative determination of cefaclor 250 mg in hard capsules
using high performance liquid chromatography

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

Abstract The aim of study was to develop an accurate and sensitive method for quantitative determination of cefaclor
250 mg in hard capsules using ion-pair. Cefaclor is a zwitterion and the degree of ionization of cefaclor affects the
retention of compound in the reversed phase chromatographic column by investigating the concentration of buffer
solution at pH 2.5, pH 4.5 and pH 7.5. The experimental results optimized mobile phase composition at pH 2.5, with
a flow rate 1.5 mL.min"! and samples were prepared with the volume of mobile phase was injected at 10 pL, the
symmetrical shape chromatography was symmetrical with tailing resolution at 0.988. Chromatography parameters
were stainless steel RP—18 column (250 mm x 4.6 mm i.d., 5 um particle size), at 40 °C. The determinations were
performed using PDA detector at 265 nm. The method is validated for the specificity, linearity, and was applied
successfully to determine the content of cefaclor in 250 mg hard capsules with recovery of 100.05 % and a relative
standard deviation smaller than 2.0% (%RSD = 0.40). This proposed method is applicable for the determination of
three pharmaceutical preparations of cefaclor in hard capsule drugs in the market. The results showed that all samples
met the cefaclor content as prescribed by the Vietnamese Pharmacopoeia V.

Keywords Optimization, Validation, Cefaclor, Hard capsules, High performance liquid chromatography (HPLC),
Antibiotic, lon pair chromatography (IPC)
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