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SUMMARY

SIMULTANEOUS DETERMINATION OF AMOXICILLINE AND
POSTASSIUM CLAVULANATE IN PHARMACEUTICAL BY PULL
SPECTRA METHOD WITH CHEMOMETRICS

In this paper, amoxicilline and potassium clavulanate

in pharmaceutical were

determined simultaneously by chemometrics using full spectra method. The precision
and accuracy of the method were verified statistically.

1. MO PAU

MJi hoat chat trong dugc pham déu cé
nhiing tac dung duoc ly riéng biét, do do
dé ting cuong tac dung chita bénh,
ngudi ta di bao ché ra céc loai thudc
chira da thanh phan.Tur thyc tién do doi
hoi phéat trién phuong phap dinh luong
ddng thoi cac hoat chat trong cuing mot
san pham. Phuong phap sac ky long hiéu
nang cao (HPLC), c6 d6 lap lai va do
chinh xac cao nhung c6 nhugc diém Ia
hoa chét, dung mdi phai co do tinh khiét
cao, thiét bi can dung dat tién va it phé
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bién. Phuong phap quang phd hap thu
phan tir vai thiét bi don gian, ré tién, pho
bién, hoa chat, dung moéi co do tinh khiét
can thiét thuong dugc lya chon. Tuy
nhién trong phan tich quang phd héap thu
phan ti ta thuong gap cac hon hop ma
phd hip thu cua cac ciu tar xen phu
nhau. Pé phan tich dung dich cac hdn
hop nay thuong phai tach riéng timng cau
ter hoic che dé loai trir anh huong cua
chung, nhung nhugc diém cua nhiing
phuong phap d6 la quy trinh phan tich
phtic tap, ton thoi gian, héa chat dé xu ly



mau, dé gy sai sé do nhidm ban tir cac
hoa chit. Ngoai ra d6 chinh xac cua
phép phén tich giam r6 rét do tach
khéng triét d& va phai qua nhiéu cong
doan. Trong mot sb truong hop viéc tach
chdng ra khoi nhau 1a hét stc kho khan,
tham chi khdng thé tach duoc.

Viéc xac dinh dong thoi nhiéu cau tir c6
phd hip thu xen phu nhau trong phan
tich tric quang ludn 1a van dé thoi su.
Hién nay, trén thé gioi va ¢ nudc ta, da
¢6 nhiéu cong trinh nghién ctu va da ap
dung cac phuong phap sai phan, phd dao
ham, phuong phép Vierordt, phuong
phap binh phuong t6i thiéu, phuong
phép loc Kalman, cac phuong phap phan
tich hdi quy da bién tuyén tinh, phuong
phap mang noron nhén tao...dé xac dinh
dong thoi cac chat c6 phd hap thu xen
phu nhau[1].

O Viét Nam, phuong phap tric quang
ding phd toan phan - mét trong cac
phuong phap phan tich két hop véi ky
thuat tinh toan sir dung may tinh, thong
ké va do thi (chemometrics) da budc dau
duoc nghién ciu dé xac dinh dong thoi
cac chat c6 phd hap thu xen phu nhau.
Uu diém cua phuong phép nay 1a quy
trinh phén tich don gian, nhanh nén tiét
kiém duoc thoi gian, hda chét va ting do
chinh xé&c. Mot s6 tac gia da nghién ciu
g dung phuong phap nay dé phan tich
cac ddi tugng thuc té [1, 2, 4].

Trong bai bao nay, chung toi nghién
ciu xac dinh dong thoi Amoxicillin
Trihidrat (AT) va Kali clavulanate trong
thudc vién nén AMK 1000. Amoxicillin
la khang sinh béan tong hop thudc ho P -

lactamin c6 phé diét khuan rong déi véi
nhiéu vi khuan Gram duong va Gram
am do uc ché tong hop thanh té bao vi
khuan. Amoxicillin rat dé bi pha hay boi
B - lactamase, do d6 khong co6 tac dung
dbi vai nhitng chang vi khuan san sinh
ra cac enzym nay. Clavulanic acid do su
Ién men cua Streptomyces clavuligerus,
c6 cau trdc B - lactam gan giéng Véi
penicillin, ¢c6 kha ning @c ché B -
lactamase do phan lén cac vi khuan
Gram am va Staphylococcus sinh ra.
Dic biét n6 ¢ tac dung tc ché manh cac
B - lactamase truyén qua plasmid gay
khang cac  peniciline va céc
cephalosporin.  Su  phéi hop gita
Amoxicilline, mot khang sinh thuoc
nhom B - lactam, vai Clavulanic acid,
chat wc ché khong hoi phuc B -
lactamase, trong cting ché pham duoc sir
dung rong rai dé diéu tri cac bénh nhidm
tring do vi khuan san sinh B - lactamase
dé khang Amoxicilline. Clavulanic acid
gitp cho Amoxiciline khong bi B -
lactamase pha hay, dong thoi mé rong
thém pho khang khuan cua amoxicilin
mot cach hiéu qua ddi véi nhiéu vi
khuan thong thuong di khang lai
Amoxicilin, khang cac penicilin khac
va cac cephalosporin . Trong vién nén
AMK 1000, hoat chat amoxicilline ton
tai dudi dang Amoxicilline trihidrat
(AT) va Clavulanic acid ton tai dudi
dang Kali clavulanat (PC). [3].
Theo duogc dién [3], ngudi ta da dé xuat
phuong phép trong luong, phuong phap
thé tich dé xac dinh riéng tirng ciu tu,
phuong phap HPLC dé xac dinh dong
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thoi ching. Nhung cac quy trinh xac
dinh riéng doi hoi nhiéu thoi gian, phac
tap, phuong phap HPLC thi c6 vu diém
noi bat hon nhung gia thanh phan tich
mau cao. Qua nghién ciru so bd, ching
t6i thay phd hap thu phan tu caa AT va
PC xen phu nhau nén chiung t6i da chon
phuong phap tric quang ding phé toan
phan sir dung phan mém SIMULAN1
[1] viét bang ngdn ngir lap trinh Pascal
v6i quy trinh nhap dir liéu hét sic don
gian va dé hiéu dé xac dinh ddng thoi
chung. Phuong phap d& xuit mo ra kha
nang phén tich nhanh, ré tién va co thé
duoc &p dung trong thyc tién phan tich
va kiém nghiém dugc.

2. THUC NGHIEM

2.2.Thiét bi va hoa chat

Thiét bi

(1) - May phan tich quang pho UV-VIS
hiéu Jasco 630 Nhat cua truong Pai hoc
Khoa hoc Hué c6 kha niang quét phd
nhanh, két ndi véi may tinh va phan
mém UVWin ¢6 kha ning
Import/Export Data dudi dang file ".txt"
hoac ".dat" & dang 2 cot (budc séng va
d6 hap thy).

(2) - Céc thiét bj va dung cu khac:

Cén phén tich hiéu Precisa XB 2204 d¢
chinh xac 0,0001 g.

May cat nudc hai 1an bang thach anh,
hiéu Fistreem Cyclon va Aquatron; May
lic hiéu KIKA LABORTECHNIK KS
250 basic; Micropipet 1000 pl cua héng
HTL; Céc dung cu thuy tinh: pipet, binh
dinh muc, cbc, binh tam giac, diia thuy
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tinh, gidy loc...;Cac lo dung hoa chat va
mau.

Ho4 chat

- Chit chuan Amoxicilline trihidratva
Kali clavulanate tinh khiét: tiéu chuan
duoc dung Viét Nam.

- Nuéc cat .

- Pha ché dung dich chuan gc AT:
Can chinh xac 30,32 mg chit chuan,
hoa tan trong binh dinh m&c 100 ml
bang nudc cit sau d6 dinh mac dén
vach, dugc dung dich c6 nong do 300
ug/ml. Hat 10 ml dung dich nay pha
loAing bing nudc cat trong binh dinh
mutc 100 ml dugc dung dich chuan gbc
30 pg/ml.

- Pha ché dung dich chuan géc PC:
Can chinh xac 30,20 mg chat chuan,
hoa tan trong binh dinh muc 100 ml
bang nudc cit sau d6 dinh muac dén
vach, dugc dung dich c6 nong do 150
pug/ml. Hat 10 ml dung dich nay pha
loding bang nudc cit trong binh dinh
muc 100 ml duoc dung dich chuan géc
15 pg/ml.

2.2. Phuong phap phén tich

Phuong phép tric quang dung phé toan
phan két hop véi chemometric va sir
dung phin mém SIMULANI1 di duoc
lap trinh sin [1] dé xac dinh ddng thoi
AT vaPC.

Quy trinh do va tinh nong do
amoxicilline trihidrat , kali clavulanate
Tién hanh cac budc nhu sau:

Budc 1: Chuan bi cac dung dich chuan
riéng tirng cau tir va hdn hop cuaa ching.



Budc 2: Do phd hap thu phan tir trong
vung budc song thich hop, ghi dir liéu
do duoc (Export data) vao file sb liéu
dang .txt hoac .dat.
Busc 3. Chay
Simulanl.exe dé tinh toan néng do cac
cau tir trong dung dich hdn hop va sai s6
tuong d6i cua ching [1].

3. KET QUA VA THAO LUAN

3.1. Thi nghiém so bd

Tién hanh khao sat so bd nhu sau: Pha
dung dich chuan AT va PC véi nong do
theo lan luot 1a 15 ug/ml va 7,5ug/ml
trong cac binh dinh muc 25 ml dung
nuéc cat hai lan. Tién hanh quét pho cua
cac dung dich d6 trong khoang budc
song tir 200 nm dén 290 nm. Pho hép
thu cta ching 6n dinh va duoc biéu dién
trén hinh 1.

chuong  trinh

(1)——AT 15
(2——PC75

1
300

Wavelenght(nm)

Hinh 1. Phé hdp thu cia dung dich chugn AT
(15g/ml) va PC (7.5g/ml)

Chuan bi cac dung dich chuan AT néng
d6 15 pg/ml, PC ndng d6 7.5 pg/ml va
hén hop cua ching véi cac ti 1& khac
nhau theo thir tu caa AT va PC trong cac

Trén hinh 1 cho thdy phé hép thu cua
AT va PC xen phu nhau trong khoang
budc song tir 200 nm dén 290 nm.

Tinh cong tinh d6 hap thu cua dung dich
hon hop dugc kiém chung. Bang céch
pha 3 dung dich: dung dich chuan AT
nong d6 5 pug/ml , PC néng do 5 pg/ml
va hdn hop cua 2 dung dich chuan trén,
tién hanh quét phd tir 200 nm dén 290
nm. Cong phd riéng phan cua 2 dung
dich chuén rdi so sanh véi phé hdn hop
2 dung dich. Két qua duoc trinh bay ¢
hinh 2.

Trén hinh 2 ta thay phé hap thu caa hdn
hop theo ly thuyét va theo thuc nghiém
tuong tu nhau.

(1)——ATS5
0.35 (2——FPC5

(4)—— HH 5-5 theo LT

T T T T T .
200 220 240 260 280 300
Wavelength(nm)

Hinh 2. Ph hdp thu ciia dung dich chuan AT,
PC va hon hop

Tién hanh quét phd cac dung dich trong
khoang budc song 200 nm dén 290 nm.
Phé hép thu cua cac mau dugc biéu dién
trén hinh 3.
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Hinh 3. Phé hdp thu cua cac dung dich chudn AT, PC va cac hon hop
Bang 1. Nong dé thuc, nong dé tinh toan, sai 6 firong doi RE(%) cia AT va PC trong cac

hén hop
) AT PC
Mau Co(ug/ml) | C(ug/ml) | RE(%) | Co(ug/ml) | C(ug/ml) | RE(%)
HH1 1 0,97 -3,00 9 8,61 -4,43
HH2 2 2,06 3,00 8 7,64 -4,50
HH3 3 3,07 2,33 7 6,82 -2,57
HH4 4 4,04 1,00 6 5,89 -1,83
HH5 5 4,87 -2,60 5 4,79 -4,20
HH6 6 6,21 3,50 4 3,81 -4,75
HH7 7 6,67 -4,71 3 2,86 -4,67
HHS8 8 7,73 -3,38 2 1,88 -4,90
HH9 9 8,67 -3,67 1 0,98 -2,00

Két qua xac dinh ¢ bang 2 cho thiy
phuong phap xac dinh dong thoi AT va
PC trong dung mdi nudc c6 do dung cao
(trong pham vi 5%) véi AT, RE(%) =
1,00 = 4,71 ; PC, RE(%) = -4,00 + -1,83.
3.2 Xay dwng quy trinh phan tich mau
thuc té

3.2.1 Xar ly mdu

Can 20 vién, tinh khéi lwong trung binh
cua mdi vien (M), nghién thanh bot
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min. Can chinh x&c mét lugng bot,
tuong duong vaoi khoang 201 mg AT va
30 mg PC cho vao binh tam giac nut
nham 100 ml, thém khoang 60 ml nudc
lic déu.. Hon hop sau khi lic xong rot
vao binh dinh muc 100 ml, trang Ky
bing nudce roi dinh mirc dén vach, tron
déu, loc. Bo khoang 20 ml dung dich
dau. Dung pipet lay chinh xac 10 ml
dung dich loc pha lodng thanh 100 ml



trong binh dinh muc, tron déu ta duoc
dung dich mau.
3.2.2. Tinh todn ham lwong c&c chat
Ham lugng trong mot vién: mg/vién =
C, x M
-
Trong d6: [C] (ug/ml): nong d6 cua
tirng chit xac dinh dwoc trong dung dich
mau.

K

M : khéi luong trung binh vién (g); m:
khéi lwong bot vién di can dé dinh

luong (9)
K 1a hé sé chuyén doi doi voi
Amoxicillin: K = Moo ﬁ;
M, 419

doi  véi  Clavulanic acid: K =
MCIavuIanitacid — 199

M,. 237
3.23. Dinh lwong dong thei

amoxicilline trihidratva kali clavulanat
trong dung dich mdu

Tién hanh dinh lugng AT va PC voi
ham lugng twong ung la 875 mg va

125mg trong vién nén AMK 1000mg
.Thuéc AMK 1000mg dugc san xuit tai
R.X Manufacturing Co., Ltd- Théai Lan;
han dang: 07/2014; sb 16 san xuét:
511002, sé dang ki: VN — 10135-10.
Khéi luwgng trung binh vién: M =
1,4700 g.

Khéi lugng bot twong duong véi 20 1mg
AT va 30 mg PC: m = 0,0294 g.

Tién hanh xt Iy miu nhu da trinh bay &
muc 2.2.1. Sau d6 tién hanh quét pho tir
200 nm dén 290 nm. Tién hanh thi
nghiém mat ldc voi 5 mau. Két qua quét
phd duoc biéu dién ¢ hinh 4. Két qua
tinh todn bang phan mém Simulanl.exe
duogc trinh bay & bang 3.

Két qua dinh lugng ddng thoi AT va PC
cho thdy phuong phap c6 do lip lai cao
di véi ca hai thanh phan, khi duoc quy
vé amoxicilline va clavulanic acid thi
RSD tuong @ng 13 2,04% va 64,37%.
Ham luong xac dinh trong vién nén:
Amoxicilline 807,88 + 20,51(mg);
clavulanic acid : 112,59+ 6,11(mg)

Bang 3. Két qua dinh lwong AT va PC trong dung dich mdu, ham lirong cuia ching
trong vién nén AMK 1000mg.

Nong d (ug/mL) Ham hrong vién (mg/vién)
STT | Kihiéu Lwong
can (mg) AT PC Amoxcicillin | Clavulanic acid
1 AMK1 29,4 18,94 2,78 824,95 116,72
2 AMK?2 29,3 18,98 2,83 826,69 117,66
3 AMKS3 29,4 18,22 2,58 793,59 108,41
4 AMKA4 29,4 18,26 2,54 795,33 106,62
5 AMKD5 29,3 18,34 2,70 798,82 113,53
, 807,88+ 2051 | 112,59 + 6,11
Ket qua (n=5) S=16,50 S=492
to,954 = 2,78 to,954 = 2,78
RSD =2,04% | RSD =4,37%
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Két qua nay phu hop vai tiéu chuan chét
luong cua Bo Y Té cho phép ham luong
cua cac thanh phan trong loai vién nén
nay:

Amoxicilline: 875mg + 10% (787,5mg —

962,5 mg); Clavulanic acid : 125 mg +
10% (112,5mg — 137,5 mg).

@) AT15

18 &) PC7.5

l 3) AMK1
16 %)) AMK2

] 5) AMK3
14 (6) AMKA4

l @) AMKS5
1.2
1.0 H

< 0.8
0.6 /
@
0.4 4
0.2
@)
00 T T T T T 1 T T = T 1
200 220 240 260 280 300

Wavelength (nm)

Hinh 4. Phé hap thu cua dung dich chudn AT, PC va
cac dung dich mau thuoc AMK 1000

3.3. Panh gia d¢ tin cidy cia phwong
phap va quy trinh phéan tich

3.3.1. Pé thu hai

Tién hanh khao sat do dung ctia phuong
phap bang cach thém vao mau mot
luong chinh xac cac chat can phan tich
(AT va PC) da biét trudc. Sau d6 dem
quét phd va tinh d6 thu hdi.

Can 5 mau thudc c6 khéi lugng khoang
29 mg, thém chuan vao 4 mau thudc
nhitng lugng chat chuan AT va PC khac
nhau (AT thém vao duoc pha tir dung
dich géc AT 300 pg/mL, PC thém vao
duoc pha tir dung dich gbc PC 150
ng/mL), hoa tan, loc, tién hanh dinh
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mic 100mL. Hat 10mL cho vao binh
dinh mtc 100mL, dinh mic dén vach;
mot mau duoc giir lai dé so sanh, tién
hanh xur Iy mau nhur muyc 3.2.1.

Pem quét phd két qua thu duoc ¢ hinh
5.

S lieu & bang 5 cho thay phuong phap
phan tich c¢6 d6 thu hoi trung binh 1a
97,34% ( tir 93,73% dén 101,19%) ddi
véi AT va 107,33%( tir 105,33% dén
108%) dbi véi PC, phuong phap c6 do
thu hoi tét dbi véi ca hai thanh phan.



Bang 5. Két qua xdc dinh d@é thu hoi khi thém chudn amoxicilline trihidrat va kali

clavulanate
AT thém PC thém
7T chuén Crt Chrs Rev chuan Crt Chrs Rev
vao mau | (ug/ml) | (ng/ml) | (%) | vaomau | (ug/ml) | (ng/ml) | (%)
(ng/mi) (ng/mi)
1 1,675 23,45 99,71 0,25 3,52 108
2 3,35 25,17 | 101,19 0,50 3,79 108
21,78 3,25
3 5,025 26,54 | 94,73 0,75 4,04 105,33
4 6,7 28,06 93,73 1,00 4,33 108
2.2 o 1) AT15
] (2—— PC75
2.0 + ) 3) MAU
1 (4—— THEM1(AT-PC=1.675-0.250)
18] / (6) (5) THEM2(AT-PC=3.350-0.500)
1.6 / () THEM3(AT-PC=5.025-0.750)
o] \ ®) @ THEM4(AT-PC=6.700-1.000)
L2:
< 104

0.8 4
0.6
0.4 4

0.2 4

0.0 T T wrnrn”* T — 1
200 220 240 260 280 300

Wavelength (nm)

Hinh 5. Phé hdp thu cua dung dich chudn AT 15 pg/mL, PC 7,5 pg/mL, dung dich
thusc AMK 1000 va cac dung dich thude da thém chat chudn

3.3.2. So sanh két qua phan tich cria Bang 6. Ham luwong AT xdc dinh theo
phwong phdp nghién cuwu Véi phwong hai phwong phap

phép khéc Phuwong phép tric | Phwong phip
Pé danh gia phwong phap dang nghién quang phé toan phan HPLC
ctu, chung t6i gai mau thude dén Trung . . Ham luong
tam kiém nghiem Thuéc, My pham, | lamlwong (MOivien) | o ieny
Dugc pham Thira Thién Hué phan tich 947,03; 949,13; 906,29;
béng phuong phap tiéu chuén la phuong 911,09; 913,22; 917,16 | 907,38; 907,30
phéap HPLC. Chilng tdi tién hanh danh HLTB:
gid két qua phan tich cua hai phuong HLTB: 927,53; 906,99:
phép bang thong ké. 51 = 18,90 S,=0,43
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VoiP = 0,95, t|t: 2,45 thi ttn = 2,36 < t|t

=2,45.
Bang 7. Ham luwong PC xac dinh theo
hai phwong phap
Phuong phap tric Phwong phap
quang phé toan phan HPLC
. I Ham luong
Ham lugng (mg/vién) .
(mg/vién)

139,01; 141,183;

127,85; 129,25;
129,11; 126,98;

135,21 128,35
HLTB: 134,29; S; = | HLTB: 128,49;
6,13 S, =0,50
VGi P = 0,95, = 2,45 thi tin = 1,91 <ty

=2,45.
Theo két qua phan tich va xir Iy sb liéu
bang phuong phap thong ké thu duoc &
bang 6 va bang 7, ham lugng cua AT va
PC dugc xac dinh theo hai phuong phap
1a ddng nhat.
Tir cac két qua tinh todn ¢ trén cho thay
phuong phap dang nghién ctru dong nhat
vo1 phuong phdp HPLC. Hay noéi cach
khac chung t61 da thanh cong trong viéc
nghién cau va tng dung phuong phap
trac quang ding phd toan phan xac dinh
ddng thoi amoxicilline trihidrat va kali
clavulanat trong dugc pham.
4. KET LUAN
Va&i muc tiéu dat ra la nghién cau ap
dung phuong phép tric quang ding pho
toan phan dé xac dinh dong thoi
amoxicilline trihidrat (AT) va kali
clavulanate (PC) trong thudc vién nén
AMK 1000, chung t61 da dat duoc
nhitng két qua nhu sau:

128

1. Pi nghién ctu va lya chon cac diéu
kién thich hop dé xac dinh dong thoi AT
va PC, do6 la: Chon dung mdi hoa tan la
nuéc; Khoang budc song thich hop dé
quét phd: tr 200 nm dén 290 nm;
Khoang tuyén tinh d6 hap thu cua ATIa
6,40-33,6 ug/ml, PC la 0,20-8,5 ug/ml;
Khoang thoi gian tién hanh céc thi
nghiém la trong vong 60 phut.

2. ba danh gia d6 tin cay cia phuong
phap trén miu tu pha va mau thyc té
thong qua d6 dang, do lap lai va do thu
hoi.

- Phuong phap c¢6 d6 dang va do lap lai
cao trén mau tu pha

AT, RE(%) = 1,00 = 4,71,

PC, RE(%) = -4,90 + -1,83,

- Phuong phép ciing cho do lap lai
cao va do thu hdi tét d6i véi ca 2 thanh
phan trong phan tich mau thuc té:

AT, Rev = 97,34 %; PC, Rev = 107,33
%. Trong mau thubc, AT dugc quy vé
Amoxicilline voi RSD = 2,04%, PC
dugc quy vé clavulanic acid véi RSD =
4,37%.

3. Pa xay dung dugc quy trinh phén tich
mau thudc vién nén AMK 1000 bing
phuong phap trac quang ding phd toan
phan: Mau thuéc dugc hoa tan trong
nudéc, lic khoang 60 phat; Xay dung file
phd chuan cua AT va PC sir dung phan
tich mau hang loat.
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