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Tom tat
Phuong phép sac ki long hiéu nang cao ghép cap ion [lon pair High Performance Liquid
Chromatography - (IP-HPLC)] ¢6 d6 tin cay va chinh xac cao. Nghién ctu nay tng dung
phuong phéap IP-HPLC dé xac dinh ham lwong Cephalexin (CPN) trong bt pha hdn dich.
CPN la mot chat zwitterion (ion c6 cac nhom tich dién dwong va 4m riéng biét) va muc do
ion hoa cua CPN anh hudng dén sy luu giit hop chat trong cot sic ki pha dao duogc thé
hién qua khao sat nong d6 dung dich dém tai pH = 3,0 va pH = 7,0. Két qua nghién ciru
da dat duoc toi wu thanh phan pha dong co pH = 3,0 ting kha nang luu giit chat phan tich
trong cot sic ki, dong thoi t6i wu diéu kién sic ki vai toe d6 dong 1,5 mL.phut? thu duoc
trén sic ki dd (HPLC) c6 peak dbi xtimg véi hé sb kéo dudi 0,993 va phan tram do léch
chudn twong ddi + 0,12 %. Qua trinh phan tich dugc thyc hién trén cot sic ki pha dao RP—
18 (250 mm x 4,6 mm x 5 pm), thanh phan pha dong c6 pH = 3,0 véi kiéu rira giai dang
dong (isocratic). Dung dich mau sau khi ra khoi cot sic ki duoc phat hién & budc séng 254
nm. Khoang tuyén tinh (0,102 - 0,812) mg. mL1vé&i R2 = 1. D6 lap lai vé ham lwong 100,7
va do léch chuan tuong ddi cia miu 1a + 0,16 %. Do ding phuong phap trong khoang
(99,11 - 100,49) % va %RSD = 0,66.
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dinh luvgng Cephalexin
bot pha hdn dich,

phuong phap HPLC
khang sinh, sic ki ghép
cap ion (IPC), thim dinh

1 Gidi thiéu HO_0

Cephalexin (CPN) la mot khang sinh Cephalosporin thé o O CH

hé d4u tién, duoc biét 1a co tc dung khang khuan chdng I NN ° e HO
lai ti khuan gram duong va gram am. Vi viy, ding dé diét p Bl H &

khuan trong diéu tri mot so truong hop bénh do Gram (+) H,N H H H

giy ra nhu: nhiém khuan Tai-Mii—-Hong do lién cau

khuan Streptococcus pyogenes, viém phé quan do
Streptococcus pneumoniae. Ngoai ra, con c6 phdi hop
diéu trj trong mot s6 nhidm khuan Gram &m do Neisseria,
E.coli, Klebsiella pneumoniae. Do d6, CPN duoc dung dé
diéu tri nhidm trung duong tiét niéu, nhiém tring dudng
hd hap (bao gém viém xoang, viém tai giira, viém hong,
viém amidan, viém phéi va viém phé quan), nhidm tring
da va moé mém.

Hinh 1 Cdng thirc ciu tao caa Cephalexin (CPN)

CPN (tén héa hoc 7—(D—a—Amino—a—
phenylacetamido)-3-methyl-3-cephem—4—carboxylic
axit monohydrate), c¢bng thac thuc nghiém
C1sH17N304S.H,0 va khéi luong phan tir 365,41 g.mol-
1 CPN la mét chat zwitterion do c6 nhém amino—axit
va pH ding dién cua CPN khoang (4,5 - 5,0) [1].

Theo céc tai liéu nghién ctu, cidc phuong phap phan
tich khac nhau dugc nghién ciru dé xac dinh ham luong
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CPN nhu Phuong phap quang phd hip thu tir ngoai—
kha kién (UV-Vis) va séc ki 16ng hiéu ning cao ghép
cap ion (RP-HPLC) [2,3,4,5]. Tuy nhién, chua c6 tai
liéu ndo khao sat anh huong caa pH trong thanh phan
pha dong dén kha nang luu gitr chat phan tich trong cot
sac ki va dang dinh (peak) trong sic ki ¢6 HPLC. Trong
nghién ciru nay, khao sat anh huwrong caa pH trong thanh
phan pha dong tai pH = 3,0 va pH = 7,0 dé danh gia
murc d6 ion hoa cua CPN khi ghép cip véi thude thi
mang dién tich &m la natri—1-pentanesulfonat (R’—SOs
) ¢6 trong thanh phan pha dong. Hon nia, hai gia tri pH
nay duoc xem 1a gigi han pH thap va cao cho sy 6n dinh
cua cot sac ki. Bén canh do, thuc hién téi vu tée do dong
gom (1,0; 1,5 va 2,0) cua hé thdng sic ki bang cach st
dung cot sac ki pha dao RP—18 (250 mm x 4,6 mm x 5
1m) va thanh phan pha dong c6 pH = 3,0 véi kiéu ria
giai dang dong (isocratic), dung dau do PDA tai Amax =
254 nm. Tir d6, tham dinh quy trinh phén tich dé xac
dinh ham lugng CPN trong bot pha hdn dich bang
phwong phap sic ki long ghép cap ion (IP-HPLC).

2 Vit ligu va phuong phap nghién ctru

2.1 Nguyeén vat li¢u

2.1.1 Dung moi: acetonitrile, methanol, trietylamin,
axit photphoric (HsPO,), natri-1-pentanesulfonat (tat
ca dung mdi trén déu la cua Merck), nudc cit. Chat
chuan CPN, ham luong nguyén trang 13 94,51 % (Vién
Kiém nghiém thudc Trung uong).

2.1.2 Thiét bi: may HPCL (Shimadzu), can phan tich
Shimadzu véi d6 chinh xac 0,0001 g. Bo loc rut chén
khong cua hang Agilent. Bé siéu am Cong ty
Shimadzu. Cot sic ki RP—18 (250 mm x 4,6 mm x 5
um).

2.2 Phuong phéap nghién cuu

2.2.1 Khao sat diéu kién téi wu cho hé théng sic ki
HPLC

2.2.1.1 Khao sat téc d6 dong cua diéu kién sic ki
Phuong phap HPLC c¢6 dai lugng thoi gian luu (tr) 1a
thoi gian dé mot chat tach ra khoi cot sic ki va duoc
phét hién bang dau do. Vi vay, thoi gian luu cta chét
phan tich phy thugc vao toc d¢ dong, thanh phan va moi
truong pH cua pha dong, do phan cuc cua chat phan
tich. Téc do dong anh huong nhiéu dén thoi gian luu
trong HPLC, néu tdc do dong cao, né 1am giam kha
nang luu gitr va néu téc do dong thap thi n6 lam ting
d6 Iuu giir cia mau trong cot sac ki. Toe do dong l1a mot
thdng s hitu ich dé diéu chinh d6 luu giit, nhung doi
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khi n6 anh hudéng dén cac thdng sb lién quan dén hé
thdng sic ki nhu s dia li thuyét, hé sé dubi, thoi gian
lru [6]. Do d6, can phai téi uu tée d6 dong phu hop véi
cac diéu kién sac ki. Gié tri khao sét tbc do dong: (1,0;
1,5va2,0) mL.min

Bang 1 Cac diéu kién vai cot sic ki RP-18 (250 mm x 4,6

mm X 5 um)

Nhiét @6 10 cot 40°C
Thé tich tiém 20 pL
Budc song phat hién 254 nm

Nong d6 0,4 mg. mLt
Dung dich dém pH = 3,0

Dung dich chuan
Pha dong

Dung dich dém pH = 3,0: hoa tan 0,985 g natri—1-
pentanesulfonat trong hdn hop gdom acetonitril,
methanol, trietylamin va nudc theo ti 1€ (20 : 10 : 3 :
170; v/v), duing dung dich axit photphoric diéu chinh vé
pH = (3,0 £0,1).

Dung dich chuan CPN nong d6 khoang 0,4 mg. mL™:
can chinh xac 50 mg CPN vao binh dinh mac 50 mL,
hoa tan va pha lodng bang nuéc cat dén vach va tron
déu. Ly 4 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 pum [7].

2.2.1.2 Khao sat anh huong pH trong thanh phan pha
dong

Ung dung ki thuat séc ki ghép cap ion dé phan tich hoat
chat CPN trong thudc bot pha hdn dich bang phuong
phap HPCL. CPN Ia hop chit phan cuc manh (LogP =
0,6) nén s& kho luu giir trén cot sic ki pha dao. Theo
céc nghién cau, CPN la chat zwitterion ¢ pKa; = 3,1
do c6 nhom carboxyl va pKa; = 6,8 do c6 nhdm amino.
Do d6, CPN c6 thé ghép cap véi tac nhan anion hoic
cation tlly thugc vao pH méi truong. Vi vay, thim dinh
quy trinh dinh lvgng CPN duing ki thuat séc ki ghép cap
ion.

Phuong phap sic ki long ghép cap ion (IP-HPLC) dung
loai pha tinh va pha dong giéng nhu phuong phéap sic ki
long pha dao (RP-HPLC). Pic diém chinh cua IP-HPLC
la thudc thir ghép cap ion dugce thém vao pha dong.
Thubc thir ghép cip ion thuong la alkylsulfonat,
alkylsulfat, chat tao cap ion phai mang dién tich trai dau
vai chat phan tich va c6 tinh ki nudc. Chat phan tich
mang dién tich dwong (BH*) s& tuong tac vai thudc thir
mang dién tich &m Ia natri-1-pentanesulfonat (R’-SO3~
) tao thanh cap ion trong pha dong. N6 tao thanh cap ion
va qua trinh tach duoc thuc hién trong cot sic ki theo co
ché sic ki long pha d4o [8].




Tap chi Khoa hoc & Céng nghé S6 14

Gid tri pH pha dong trong HPLC la mét yéu t6 rat quan
trong, n6 c6 thé anh huéng dén dang peak ciing nhu
thoi gian luu cua chat phan tich vi nd anh hudong dén
trang thai ion hoa cua chat phan tich. Vi vay, phai duy
tri 6n dinh pH ciia thanh phan pha dong trong diéu kién
sic ki. Triethylamine la chat diéu chinh pha dong,
nhung chung khong duy tri 6 pH, can thém mot axit
yéu dé tao thanh mot dung dich dém. Dung dich dém
chtra hdn hop cua mot bazo yéu va axit lién hop nén
dung dung dich axit photphoric dé diéu chinh pH. Do
do, khao sat tai dém pH = 3,0 va pH =7,0.

Dung dich dém pH = 3,0: hoa tan 0,985 g natri-1-
pentanesulfonat trong hdn hop gdom acetonitril,
methanol, trietylamin va nudc theo ti 1€ (20 : 10 : 3 :
170; v/v), duing dung dich axit photphoric diéu chinh vé
pH = 3,0.

Pha dung dich chuan CPN tai pH = 3,0: Can chinh xac
50 mg CPN vao binh dinh mac 50 mL, hoa tan va pha
lodng bang nudc cat dén vach, tron déu. Ly 4 mL
dung dich nay cho vao binh dinh muac 10 mL, pha
lodng bang pha dong (pH = 3,0) dén vach, tron déu va
loc qua mang loc 0,45 um. Chuan CPN ndng do khoang
0,4 mg. mL™.

Dung dich dém pH = 7,0: hoa tan 0,985 g natri-1—
pentanesulfonat trong hdn hop gom acetonitril,
methanol, trietylamin va nudc theo ti 1€ (20 : 10 : 3 :
170; viv), dung dung dich axit photphoric diéu chinh vé
pH=7,0.

Pha dung dich chuan CPN tai pH = 7,0: can chinh xac
50 mg CPN vao binh dinh mac 50 mL, hoa tan va pha
lodng bang nudc cat dén vach, tron déu. Ly 4 mL
dung dich nay cho vao binh dinh muac 10 mL, pha
lodng bang pha dong (pH = 7,0) dén vach, tron déu va
loc qua mang loc 0,45 um. Chuan CPN ndng do khoang
0,4 mg. mL™.

Tiém cac dung dich miu chuan & hai méi truong pH
tuong (g voi thanh phan pha dong pH = 3,0 va pH =
7,0 vao hé thong may HPLC.

2.2.2 Xay dung phuong phap dinh lugng

Mot quy trinh phén tich dinh lugng duoc ap dung trong
dugc pham, diéu kién yéu cau la phai thim dinh
phuong phap d6 phd hop véi di twong miu va diéu
kién phong thi nghiém. Tham dinh quy trinh phan tich
gom tinh twong thich caa h¢ thong, tinh tuyén tinh, do
dac hiéu, d6 lap lai, d dtng ctia phuong phap dat yéu
cau phan tich theo huéng dan noi dung va phuong phap

cia Hoi nghi Hai hoa Qubc té (ICH-International
Conference on Harmonization) [9, 10].

2.2.2.1 Tinh twong thich cua hé thdng sac ki

Pha dung dich chuan CPN c6 nong d6 khoang 0,4 mg.
mL1: can chinh xac 50 mg CPN vao binh dinh mirc 50
mL, hoa tan va pha lodng bang nudc cat dén vach, tron
déu. Ly 4 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 pm.

Yéu cau dat dugc gom phan tram d¢ léch chuan tuong
dbi (%RSD) cua hé s6 kéo dudi peak CPN va céc lan
tiém lap khéng qua 2,0 %.

2.2.2.2 Tinh tuyén tinh

Muc dich khao sét la tim khoang l1am viéc tuyén tinh
phl hop véi chat phan tich va kha niang dap tng cua
dau do dé phuong phap dat d6 chinh xéc va tin cay
cao.

Dung dich chuan gdc CPN: can chinh x4c 50 mg CPN
vao binh dinh mirc 50 mL, bd sung nuéc cit vira du
thé tich va tron déu. Pha céc dung dich chuin c6 nong
d6 twong tng (0,1; 0,2; 0,4; 0,6 va 0,8) mg. mL™L. Tién
hanh tiém cac dung dich vao hé théng may HPLC: xay
dung duong chuan y = ax + b véi truc x biéu thi nong do
va truc y la dién tich peak caa m&i mau chuin CPN. Xac
dinh hé sb tuong quan (r) gitra dién tich peak va nong
do, két qua cho R? = 1 (yéu cau R?> 0,995).

2.2.2.3 Tinh dac hiéu

Tinh dac hiéu hay tinh chon loc cia mot quy trinh phéan
tich 1a xac dinh d¢ chinh xac va do chon loc cua chét
can phan tich ma khdng bj anh huéng bai su ¢6 mit cua
chat khac (ta duoc, tap chat, san pham phan hay, ...) co
trong mau thur.

Dé dam bao tinh ddc hiéu cia phuong phap phan tich:
mau thir c6 két qua dwong tinh bang cach so sanh thoi
gian luu ctia chat phan tich (mau thir) so véi chat chuan
va két qua am tinh d6i véi mau gia dugc (placebo).
Pha dung dich chuan CPN nong d6 4 mg. mL™.

Pha mau placebo goc: tao placebo ta duoc twong wng
véi 20 phan, nghién min va tron déu. Can chinh xéac
mat lugng bot placebo twong tng vai 200 mg CPN cho
vao binh dinh mac 50 mL, thém 30 mL nuéc cit va
siéu &m dé hoa tan mau. Pha lodng bang nudc cat vira
du t6i vach va tron déu.

Mau placebo: ldy chinh x4c 1 mL dung dich mau
placebo gdc cho vao binh dinh mac 10 mL, pha lodng
bang pha dong dén vach, tron déu va loc qua mang loc
0,45 pm.
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M3u thém chuén CPN vao mau placebo: Iy chinh xéc 1
mL dung dich chuin néng d6 4 mg. mL?va 1 mL dung
dich placebo géc cho vao binh dinh mtc 10 mL, b6 sung
pha dong dén vach, tron déu va loc qua mang loc 0,45
um.

Mau thir: 13y 20 phan, can tinh khéi lugng trung binh
cua bot thude trong phan, nghién min, tron déu. Can
chinh xac 1 lwong bot ché pham da nghién min tuong
ung véi 50 mg CPN vao binh dinh mirc 50 mL, hoa tan
va pha lodng bang nuéc cat dén vach, tron déu. Lay 4
mL dung dich nay cho vao binh dinh mirc 10 mL, pha
lodng vé6i pha dong téi vach, tron déu va loc qua mang
loc 0,45 pm.

Tiém riéng biét 20 uL. mdi dung dich trén vao hé thdng
sac ki va ghi nhan céc sic ki @5 HPLC.

Yéu cau dat dugc: phuong phéap cé tinh chon loc khi
sic ki 6 HPLC cua dung dich mau placebo, khdng c6
peak c6 thoi gian luu twong ing véi thoi gian luu ciua
peak chuan CPN trong mau chuan. Sic ki db cia mau
thur, c6 1 peak c6 thoi gian luu twong (tng véi thoi gian
lru cua peak CPN trong mau chuan. D6 léch thoi gian
lwu mau chuan va thir khdng qua 1,0 %.

2.2.2.4D6 l3p lai

Xac dinh d6 chinh xac dwoc thuc hién dinh luong 6 l1an
v6i 6 mau thir khac nhau.

Dung dich mau the: 1y 20 phan, can, tinh khbi lwong
trung binh cua bot thude trong phan, nghién min, tron
déu (khéi luong trung binh 1a 3 026,30 mg). Can chinh
xéc 1 luong bot ché pham da nghién min twong tng véi
50 mg CPN vao binh dinh mirc 50 mL, hoa tan va pha
loding bang nudc cat dén vach, tron déu. Lay 4 mL
dung dich nay cho vao binh dinh mitc 10 mL, pha
lo&ing véi pha dong dén vach, tron déu va loc qua mang
loc 0,45 pm.

Yéu cau ham lugng hoat chat khoang (95 - 104) %.
Phan tram d6 léch chuan twong d6i ham luong khong
qua 2,0 %.

n

D%
Gia tri trung binh: X = ‘:16

Do léch chuan (Standard Deviation):

>0 =%?
SD=S= %

Do léch chuin tuong ddi (Relative Standard Deviation)
hay hé s6 phan tan (Coefficient of Variation):
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S
%RSD = CV = §x100
Ham luong CPN trong bot pha hon dich so véi ham
luong ghi trén nhan, tinh theo céng thuc:

0% HL ST P 'DPLT Mt 100
= — X X X X
0 Sc ¢ X700 " PPL. . my  HLN

Trong do:

Sc, St: dién tich peak ciia mau chuan, thu.

mre: khdi lwong trung binh cua 20 phan

mc, mr: khéi lugng can cua mau chuan, thir (mg).

P: % Ham lugng caa CPN chuan

DPLc, DPL1: d6 pha lodng lan luot cuia mau chuan, thir.
HLN: ham lugng ciia CPN trong phan 1a 250 mg.
2.2.2.5 bg ding

Do diing phwong phap phén tich 1a mirc do gan sat cua
gid tri tim thiy so véi gia tri thuc duoc biéu thi bang ti
1& phuc hdi cua gia tri tim thiy cua chat chuan thém vao
mau placebo so véi dung dich chuan.

Thém dung dich chuan vao miu placebo va xac dinh lai
nong do cta chat chuan ¢ trong mau. Thuc hién trén 3
nong d6 CPN 12 80 %, 100 % va 120 % (o Véi nong
do Ii thuyét). Mdi ndng do thuc hién 3 mau.

Pha dung dich chuan géc c6 nong do khoang 0,8 mg.
mL%: can chinh xé4c khoang 80 mg CPN chuan vao binh
dinh mirc 50 mL, hoa tan, pha lodng bang nuéc cit téi
vach va tron déu. Ly 10 mL dung dich chuin cho vao
binh dinh mitc 20 mL, pha lodng bang pha dong dén
vach va tron déu.

Pha dung dich placebo: can chinh xac mot wgng bot
placebo twong tng vai 200 mg CPN vao binh dinh mac
50 mL, thém 30 mL nuéc cat va lic siéu &m va pha
lodng bang nudc cat dén vach va tron déu.

Pha do dang 80 %: lay chinh xac 4 mL dung dich chuan
goc va 1 mL dung dich placebo cho vao binh dinh muc
10 mL, b6 sung pha dong dén vach, tron déu, loc qua
mang loc 0,45 pm.

Pha d¢ dung 100 %: lay chinh x4c 5 mL dung dich
chuan géc va 1 mL dung dich placebo cho vao binh
dinh mirc 10 mL, b sung pha dong dén vach, tron déu
va loc qua mang loc 0,45 pm.

Pha d6 dang 120 %: liy chinh xac 6 mL dung dich
chuan géc va 1 mL dung dich placebo cho vao binh
dinh mirc 10 mL, b sung pha dong dén vach, tron déu
va loc qua mang loc 0,45 pm.
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Tiém riéng biét 20 uL mdi dung dich trén vao hé thong
sic ki. Ghi nhan cac sic ki dd.
Tinh ham lugng cua hoat chat chuan CPN thém vao va
tim thiy & cac nong do co do ding 80 %, 100 % va
120 %. Tur d6, tinh % hiéu suat thu hdi (HSTH) cua
CPN theo céng thic:

%HSTH = mrr x 100

mry

Ghi chu:
mrr: ndng d6 (mg. mL™) ciia CPN tim thay.
mrv: ndng d6 (mg. mL™) cua CPN thém vao.
Yéu cau % hiéu suat phyc hdi phai nam trong khoang
(98,0 —102,0) % va %RSD do diing 9 mau (3 nong do):
<2,0%

3 Két qua nghién cau
3.1 Khao sat diéu kién phan tich sic ki
3.1.1 Khao sat téc do dong

Tién hanh khao sat theo Muc 2.2.1.1. Két qua khao sat
dugc thé hién o Hinh 2.

600
5001
400 [\

3007 |

00 25 50 75 100

Séc ki b tai tbc ¢ dong 1,0 mL.min'!

800f]

cephalexin

500

400+

3004

200+

100+

4
o T

oo T T T T 2[5 T T T T 510 T T T T 7}5 T

Séc ki b tai tbc do dong 1,5 mL.min'!

600

5004

cephalexin

4001
300
200

100-]

T T T
00 25 50 75

Séc ki 6 tai tbc 6 dong 2 mL.min’!
Hinh 2 Khao sét téc do dong dé t6i wu diéu kién sic ki

Téc d6 dong anh huong 16n dén thoi gian luu va hé sb
kéo dudi. Néu téc do dong 1on, chét phan tich khong du
thoi gian dé can bang cot sic ki va s& bi hién tuong kéo
dudi nén tai tbe d6 dong 2 mL.min ¢ hé sb kéo duodi
13 1,312. Nguoc lai, néu téc d6 dong nho s& kéo dai thoi
gian phan tich va bi anh huong cua qua trinh khuéch tan
theo chiéu dai cot trong phuong trinh Van deemter dwoc
biéu dién H = A + B/u + Cu, trong d6 A lién quan dén
khuéch tan xody (Eddy diffusion), B/u sy khuéch tan
theo chiéu doc cot (longitudinal diffusion) cua chét tan
trong pha dong, C la su truyén khdi cua chét tan, u la téc
d6 dong. Do d6, chit tan & trong pha dong bi khuéch tan
theo chiéu doc cot nén chat phan tich c6 kha ning khuéch
tan cang cao va luu giit cang lau trong cot séc ki s& dan
dén lam doang peak nén tai téc do dong 1 mL.min" peak
bi dodng (Hinh 2) [11]. Vi vay, chon téc do dong 1,5
mL.phat™ dé tién hanh dinh lugng CPN vi dap tng yéu
cau cua sic ki vé dang peak sic ki rd rang va déi xang
khong ¢ hién tugng kéo dudi hoac dodng peak co As =
0,993 (Bang 2) nam trong khoang yéu cau hé s6 kéo duodi
tir 0,8 dén 1,5.

3.1.2 Khao sat anh huéng cua pH trong sic ki pha dao
Tién hanh khao sat ¢ 2 méi truong pH = 3,0 va pH =
7,0, cach chuan bi céc dung dich duoc thé hién & Muc
2.2.1.2.
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Bang 2 Két qua khao sat & 2 mdi truong pH=3,0va  pH
=70

pH=3,0 pH=7,0
ST | | 8% | oy | RS
(phit) kéo duoi (phit) kéo duoi

1 6,64 0,992 2,61 0,890

2 6,63 0,993 2,78 0,907

3 6,63 0,990 2,51 0,916

4 6,63 0,994 2,45 0,901

5 6,65 0,995 2,74 0,880

6 6,64 0,994 2,54 0,894
B 6,64 0,993 2,61 0,898
%RSD 0,12 0,18 5,04 1,42

Ung dung phuong phap IP-HPLC dé xac dinh ham
lugng CPN trong bot pha hdn dich nén mie do ion hoa
cua CPN tao thanh anion hoac cation va kha nang ghép
cap ion véi thudc thir (natri-1-pentanesulfonat) phu
thudc vao gia tri pH cua dung dich dém trong thanh
phan pha doéng. Theo phuong trinh Henderson—1—
Hasselbalch biéu di&n méi quan hé gitra pH dung dich
va pKa ctiia mot hop chat. Khi pH dung dich thap hon
hai don vi gié tri pK, thi dung dich gn nhu bj proton
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hoa hoan toan (99 %) [12]. CPN la mét chét zwitterion
¢6 mot nhém cacboxyl (pKai = 3,1) va mot nhém amin
(pKaz = 6,8). CPN la dang axit amin ton tai trong dung
dich tay thudc vao d6 pH, nd c6 hai dang, anion va
cation. Néu pH dung dich nho hon pH dang dién (pHi)
thi ion dang (R-NHz*) chiém wu thé va nhém cacboxyl
khong phéan li (R—-COOH) nén tai pH dung dich nho hon
4,0 ton tai dang cation. Nguoc lai, néu pH dung dich Ién
hon pH dang dién (pHi) thi dang ion dang (RCOO")
chiém uu thé [13, 14]. Do vay, khi thanh phan pha dong
c6 pH = 3,0, CPN ton tai dang chinh Ia cation, mang
dién tich duong (R—NHs") va sé tuong tac vadi tac nhéan
ghép cap ion co trong thanh phan pha dong la (R’-SO3~
). NO tao thanh cap ion (RNH3;"0OsSR’) va tuong tac
theo co ché RP-HPLC nhu sau:

R-NH3;* + R’-S0O3 <> RNH3"03SR’ (R+A')

R*A" (pha dong) <> R*A" (pha tinh)

Dua vao co ché sic ki long ghép cap ion trén, tai  pH
= 3,0 CPN ting kha ning luu giir trong cot sac ki, duoc
pha dong rira giai ra khoi cot sac ki va phat hién tai Amax
= 254 nm. Két qua thu duoc thé hién ¢ Hinh 3 va Bang
2.
Két qua khao st anh huong gitra pH = 3,0 vapH = 7,0
cua thanh phan pha dong (Bang 2) da chi ra rd khi ting
d6 pH cua dung dich rira giai (pha dong) tir 3,0 dén 7,0
lam giam dang ké thoi gian luu hoic sy Iuu gitr CPN trong
cot sic ki pha dao. Tai pH = 3,0 ¢6 thoi gian luu 6,64 phut
va pH = 7,0 ¢6 thoi gian luu 2,61 phuit. Bong thoi, so sanh
%RSD giira cAc lan tiém lap tai pH = 7,0 14 %RSD = 5,04
% dao dong hon nhiéu so vi tai gia tri pH = 3,0 14 %RSD
= 0,12 %. Nguyén nhan c6 su khéac biét nhu vay la khi
tang pH thanh phan pha dong 1én bang 7,0, CPN ton tai
dang chinh la anion va mang dién tich @m (R—-COO") nén
khéng co kha ning ghép cap ion véi thude thir mang dién
tich am (R’—SOs") ¢6 trong thanh phan pha dong dan dén
tuong tac ki nudc gitta CPN va pha tinh giam nén kha
nang luu giit CPN trong cot sac ki kém, két qua thu duoc
chat phan tich ra som tai 2,61 phut va thoi gian luu khong
6n dinh nén 1am cho phép phén tich dinh luong kém do
tin cay va chinh xac. Do d6, chon pH tdi wu thanh phan
pha dong 1a pH = 3,0 vi két qua thu duogc dap tng yéu
cau vé sic ki @ HPLC gdm dang peak ddi xing (Hinh
3) va thoi gian luu co do 13p lai va 6n dinh véi do léch
chudn twong d6i thip gitra céc 1an tiém (%RSD < 2,0 %),
hé sb kéo dudi sic ki nam trong khoang yéu cau (0,8 -
1,5) (Bang 2).
3.2 Xay dung phuong phap dinh luong
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3.2.1 Khao sat tinh twrong thich cua hé thdng séc ki
Tiém lap 6 1an dung dich chuian CPN néng d6 0,4 mg.
mL™ vao hé théng may sac ki. Ghi nhan cac théng sb
thoi gian luu (tr), hé s6 kéo dudi (As), s dia Ii thuyét
(N), dién tich peak (S) cua 6 lan tiém dé tinh két qua
phan tich tinh twong thich hé théng.

Bing 3 Két qua khao sat tinh tuong thich hé thong

STT (p:ﬁ] ) N As S (mAu)
1 6,64 | 5474558 | 0,992 | 6617 106
2 6,63 | 5460712 | 0,993 | 66380915
3 6,63 | 5464343 | 0,990 | 6624362
4 6,63 | 5475175 | 0,994 | 6634436
5 6,65 | 5483465 | 0,995 | 6651436
6 6,64 | 5453615 | 0,994 | 6661465

TB 6,64 | 546860 | 0,993 | 66379533

%RSD | 012 0,20 0,18 0,25

Quy trinh dat yéu cau vé tinh tuong thich hé thdng,

9%RSD cAc gia tri tr va S déu nho hon 2,0 % va hé sb

kéo dudi cua peak nam trong khoang yéu cau (0,8

-1,5) (Bang 3).

3.2.2 Xac dinh tinh tuyén tinh

Pha mét ddy mau chuéan c6 nong d tir (0,1 - 0,8) mg.

mL™L. Tiém vao may sic ki 16ng lan luot cac dung dich

chuan va ghi nhan dién tich peak twong ung. Thiét lap

phuong trinh hdi quy gitta nong d6 va dién tich peak.
Bang 4 Két qua xay dung dudng tuyén tinh cua

CPN
STT Nong do ch_uz‘m Dign tich peak
(mg. mL?) (mAuU)
1 0,102 1 656 481,00
2 0,203 3299 507,67
3 0,406 6 626 794,33
4 0,609 9920418,33
5 0,812 13 348 731,33
PTHQ: Y =16428,842 X ,R2=1

Danh gia khoang tuyén tinh: qua tiéu chuén Fischer (F),
phuong trinh héi quy cé tinh tuong thich véi F = 58
714,35 > Fo 05 = 10,12 va qua tric nghiém Student (T),
hé s6 a (46 dbc) c6 ¥ nghia vé& mit thdng ké (t = 242,31
> to0s = 3,18), hé s6 b (tung do gbc) khong co ¥ nghia
thong k& nén bi loai (t = -1,13 < toes = 3,18). Vay
phwong trinh hoi quy biéu di&n sy phu thugc tuyén tinh
cua dién tich peak vao ndng dé trong khoang tir (0,102
-0,812) mg. mL* vgi R2 =1,

3.2.3 Xac dinh tinh dac hiéu

Tiém vao hé thng sic ki cac dung dich véi thé tich
tiém 20 pL da chuan bi & Muc 2.2.2.3.

Bang 5 Thoi gian luu cia mau chuan va thir

& TT Thoi gian luu mau | Thoi gian leu mau
chuan (phat) thar (phat)
1 6,64 6,64
2 6,63 6,65
3 6,63 6,66
4 6,63 6,61
5 6,65 6,70
6 6,64 6,67
B 6,64 6,66
%RSD 0,12 0,45

Do léch thoi gian luu mau chuan va thir 140,21 %
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Séc ki @ ciia mau placebo (Hinh 4) 1a &m tinh: khéng
cd peak c6 thoi gian luu twong (ng véi thoi gian luu
ctia peak chuan CPN trong mau chuén.
Séc ki do thém chuan CPN vao mau placebo va miu
thir (duong tinh) déu c6 1 peak, c6 thoi gian luu twong
rng vai thoi gian luu cua peak CPN trong mau chuan.
Két qua da chi ra thanh phan ta duoc (placebo) khong
anh huéng dén quy trinh dinh lwong. Quy trinh dinh
lwong CPN dat yéu cau vé tinh dic hiéu.
3.2.4 D9 lap lai
Tién hanh tiém 6 dung dich miu thir vao hé thdng
HPLC va ghi nhan két qua.

Bang 6 Két qua do lap lai cua ham luong mau the

Luwong can CPN
STT x Dign tich
x : 5 o
mau (mg) peak (MAU) Ham lwong (%0)
1 606,3 6 604 150 100,81
2 610,2 6 645 231 100,79
3 605,1 6 566 814 100,44
4 608,9 6611910 100,50
5 606,1 6 599 257 100,77
6 607,3 6 604 700 100,66
%HL trung binh 100,7
%RSD 0,16

Gia tri %RSD cua thoi gian luu va dién tich peak cua
6 1an mau thu 12 0,16 % (< 2,0) % (Bang 6); 6 dung
dich miu tha khac nhau nhung c6 ndng d6 tuong
duong nhau. Ham luong trong 6 lan c6 két qua lap
lai. Vay quy trinh c6 tinh chinh x4c.
3.2.5 B¢ dtng cua phuong phap
Thuc hién bang phuong phap thém chuan CPN vao
mau placebo ¢ 3 ndng do khac nhau 80 %, 100 % va
120 %, xac dinh lai luong hoat chat CPN c6 trong mau.
Bang 7 Két qua do dlng 80 %, 100 % va 120 %

PO | Mpiacebo qupg Dién tich Lqug Do ding
dang | (mg) chuan peak chuan (%)
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(%) thémvao| (mAu) |timthdy
(mg.mLY) (mg.mL?)
606,7 | 0,3278 |5440 128,66 0,3301 | 100,68
80 | 607,1 | 0,3278 |5404559,33| 0,3279 | 100,02
606,5 | 0,3278 |5417686,00| 0,3287 | 100,26
608,1 | 0,4098 |6 701 126,66| 0,4066 | 99,21
100 | 606,4 | 0,4098 |6691954,33| 0,4060 | 99,07
606,6 | 0,4098 |6 694 160,67 0,4061 | 99,11
608,1 | 0,5737 |8123543,67| 0,5657 | 100,22
120 | 607,0 | 0,5737 |8091212,33| 0,5692 | 99,83
606,6 | 0,5737 |8144949,00( 0,5695 |100,49
Trung binh 99,76
%RSD 0,66

Do dung quy trinh dinh luong cua chuan thém vao
placebo nam trong khoang (98,0 - 102,0) % va gia tri
%RSD < 2,0 % (Bang 7). Vy quy trinh dat vé d6 dung.
3.2.6 Két qua dinh lugng CPN trong bot pha hdn dich
Tién hanh dinh lvong 6 miu theo quy trinh d xay dung
va so sanh véi két qua véi quy trinh phan tich HPLC
[15].

Bang 8 Két qua dinh lwong CPN

Phwong phap | Phuwong pha e «
STT | gtk | HpLC | Thonake
1 100,10 99,96
2 100,02 99,58
3 101,01 100,21 52
4 99,61 100,76 Fu =32
5 99,69 99,82 Fu < Fi
6 100,66 10021 | (1,83<505)
B 100,18 100,09 P=95%
SD 0,5507 0,4068
%RSD| 055 041

Ham lugng CPN trong bot pha hdn dich dat yéu cau vé
ham luong hoat chét khoang (95 - 104) % theo USP 40
(Bang 8).

Dung thdng ké theo chuan Fischer (F) dé danh gia do
chinh xé4c ciia phuong phap dé xuét dya trén hai hay dir
liéu cuia hai phuong phap. Do Fyn=1,83 < Fi;=5,05 nén
d¢ chinh xac cua hai phuong phap tuong duong vaoi do
tin cay 1a 95 %.

4 Két luan

Quy trinh dinh luong xay dung dugc co cac uu diém
sau: két qua nghién ciru da chi ra anh huong pH trong
thanh phan pha dong dén sy ion héa cua hop chat
zwitterion noi chung va CPN nai riéng khi ap dung co
ché sic ki ghép cap ion trong phuong phap sac ki HPLC
dugc thé hién rd khi khao sat gitra pH = 3,0 va pH =
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7,0. Tai pH = 3,0, CPN ton tai dang cation va s& ghép
cap Vé6i ion d6i c6 trong thanh phan pha dong va tao
thanh cap ion va tuong tac theo co ché sic ki long pha
dao (RP-HPLC). Két qua thu duoc trén siac ki dd dap
g yéu cau vé dang peak can ddi cd As = 0,993 va
%RSD = 0,18 (< 2,0 %). Vi vy, viéc tach cac hop chat
bang phuong phap RP-HPLC, theo co ché sic ki ghép
cap ion dac biét 12 hop chat c6 tinh ludng tinh can kiém
soat do pH cua pha dong.

Phuong phap d4 tham dinh voi cac thong s6 theo huéng
dan cua ICH va dat yéu cau. Phuong phap c6 d6 dic

hiéu, d6 dung, d6 1ap lai v6i phan trim do léch chuan
tuong d6i nho hon 2,0 %, Do ding caa phuong phap
nam trong khoang (99,11 - 100,49) % va trong khoang
tuyén tinh (0,102 - 0,812) mg. mL véi R?= 1.

Quy trinh di ung dung dé xac dinh ham lugng CPN
trong bot pha hdn dich, két qua dat yéu cau vé ham
lugng theo USP 40. Do d6, phuong phap dé xuat co thé
dugc p dung dé xac dinh ham luong CPN c6 trong bot
pha hdn dich, nguyén liéu, thanh pham chira hoat chat
CPN tai c4c cong ty duoc pham hoic ché pham thubc
¢ chira CPN trén thi trueong.
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Quantitative analysis of Cephalexin in 250mg powdered suspension via High Performance Liquid
Chromatography (HPLC)

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

Abstract An accurate and sensitive method was developed for qualitative and quantitative analysis of Cephalexin
(CPN) in powdered suspension using lon—Pair Chromatography (IPC-HPLC) with PDA detector. CPN is a
zwitterion and the degree of ionization of CPN affects the retention of compound in the reversed phase
chromatographic column through investigating the concentration of buffer solutions at pH = 3.0 and pH = 7.0.
Experimental results optimized the chromatographic conditions with a flow rate 1.5 mL.min and the chromatograms
obtained meet the symmetry coefficient. At the same time, optimizing mobile phase composition at pH = 3.0,
symmetrical peak shape chromatography and retention time have repeatability with relatively standard deviation
between injections %RSD = 0.12 % (< 2.0 %). Chromatography parameters were stainless steel RP-18 column (250
mm X 4.6 mm i.d., 5 pm particle size), at 40 °C. The isocratic mobile phase was buffer solution at pH = 3.0. The
determinations were performed using PDA detector at 254 nm. Samples were prepared with mobile phase and the
volume injected was 20 uL. Calibration graph was in the range of (0.102 - 0.812) mg. mL* with a correlation
coefficient of 1. The method showed adequate precision, with a relative standard deviation (%6RSD) smaller than 2.0
%. The method was applied successfully to determine the content of CPN in powdered suspension with recovery
of (99.11 - 100.49) % va %RSD = 0.66.

Keywords Cephalexin, High performance liquid chromatography (HPLC), lon pair chromatography (IPC),
Powdered suspension, Validation, Antibiotic.

@ Dai hoc Nguyén T4t Thanh
Oy

'NGUYEN TAT THANH





