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XAY DUNG QUY TRINH PINH LUONG PONG THOI
PARACETAMOL, CAFEIN VA CODEIN PHOSPHAT

TRONG CHE PHAM BANG PHUONG PHAP PIEN DI MAO QUAN
Nguyén Thi Minh Phuong!, Truong Tuyét Ngan!, Nguyén Dic Tudn!
TOMTAT

Dt vin dé: Paracetamol, cafein va codein phosphat thuong dwgc phdi hop trong ché phim. Viée ting dung
dién di mao qudn (CE) dé dinh lugng dong thoi paracetamol, cafein va codein phosphat c6 nhiéu wu diém va vin
dam bdo cic yéu ciu cia mgt quy trinh dinh lwong dung trong kiém nghiém dwgc phim.

Muc tiéu: Xdy dung va tham dinh quy trinh dinh lwong dong thoi paracetamol, cafein va codein phosphat
trong ché'phdm bang CE ste dung ddu do DAD.

béi tuong va phuong phdp nghién ciiu: Doi tugng nghién ciru la ché'phdm vién nang chira paracetamol
400 mg, cafein 30 mg va codein phosphat 30 mg (Di-Ansel). Phirong phdap nghién ciru: dinh lwong dong thoi
paracetamol, cafein va codein phosphat trong ché’phéim bang CE — DAD.

Két qua: Diéu kién dign di: cft mao quan silicagel nung chay chiéu dai 56 cm, chiéu dai higu lyc 50 cm,
duomg kinh trong 50 um 6 25 °C 20 kV, budc song phit hién 214 nm, dp sudt tiém mau 50 mbar, thoi gian tiém
mau 5 s, BGE la dém phosphat, nong dg 40 mM, pH 8,5, b6’ sung methanol 20% (tt/tt). Quy trinh dinh lugng
dwgc thiam dinh dat tinh twong thich hé thong, tinh ddc hidu, tinh tuyén tinh, ¢ diing va dj chinh xdc.

Két lugn: Quy trinh dinh lugng dong thoi hon hop paracetamol, cafein va codein phosphat trong ché'phim
bang CE di dwoc xdy dwng va tham dinh.

Tir khéa: Dinh lwgng dong thoi, paracetamol, cafein, codein phosphat, dién di mao quan
ABSTRACT

SIMULTANEOUS QUANTITATIVE DETERMINATION OF PARACETAMOL, CAFEINE AND
CODEINE PHOSPHATE IN PHARMACEUTICAL FORMULATIONS BY CAPILLARY ELECTROPHORESIS

Nguyen Thi Minh Phuong, Truong Tuyet Ngan, Nguyen Duc Tuan
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Background: Paracetamol, caffeine and codeine phosphate are usually combined in pharmaceutical
formulations. The application of capillary electrophoresis (CE) method for simultaneous determination of
paracetamol, caffeine and codeine phosphate in preparations not only has many advantages, but also guarantee all
requirement of assay in quality control of drug.

Objectives: The aim of this study was to develop a simple and rapid CE method with DAD detector for
simultaneous quantitation of paracetamol, cafein and codein phosphat in pharmaceutical formulations.

Materials and Methods: Materials: a marketed product containing paracetamol 400 mg, caffeine 30 mg
and codeine phosphate 30 mg (Di-Ansel). Methods: Simultaneous determination of paracetamol, caffeine and
codeine phosphate by CE — DAD.

Results: The CE was performed through a fused silicagel capillary (length of 56 cm, effective length of 50 cm,
inner diameter 50 um) at 25 °C with a potential of 20 kV, detection wavelength of detector was set at 214 nm,
with the application of 5 s of injection at 50 mbar pressure. The BGE contained phosphat buffer 40 mM at pH 8.5,
with the addition of 20% methanol (v/v). The procedure has been validated for system suitability, specificity,

Khoa Dugc, Dai hoc Y Dugc Thanh phd H6 Chi Minh
Téc gid lién lac: ThS.DS. Nguyén Thi Minh Phuong ~ DT: 0909810668 Email: ntmphuong@ump.edu.vn

B - Khoa hoc Dwoc 93



Nghién cttu

linearity, precision and accuracy.
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Conclusion: A CZE method has been developed and evaluated for simultaneous determination of

paracetamol, caffeine and codeine phosphate.

Keywords: simultaneous quantitative determination, paracetamol, cafeine, codeine phosphate, capillary electrophoresis

DATVANDE

Paracetamol, hoat chét chinh trong nhiéu biét
dugc ¢ tac dung giam dau, ha sot, la thudc duoc
chi dinh phd bién nhét cho cac con dau 6 mic do
nhe dén vira phai. Véi nhiing con dau trén
ngudng nay, paracetamol cé hiéu lypc kémd-.
Codein- alcaloid thu duoc ttr thude phién hodc ti
st methyl hoa morphin, ¢ tdc dong gidm dau
trung wong va giam ho. Sy phdi hop gitta
paracetamol va codein cho tic dung giam dau
manh hon rat nhiéu so véi ting hoat chat riéng
biét, thoi gian tadc dung cling dai hon®?4. Cafein
c6 tac dung kich thich nhe hé than kinh trung
wong, lam giam cam giac mét moi va budn ngu,
gay co mach, lam giam cuong do va thoi gian
dau. Do vay, khi dwoc phoi hop véi paracetamol
va codein, cafein gitp lam tang hiéu qua giam
dau(??. Mac du ¢6 nhiéu vu diém, viéc 4p dung
thuce tién CE d€ dinh luong van con khd méi va it
dwoc 4p dung rong rai nhu ki thuat HPLC, dac
biét ¢ Viét Nam. Da c6 mot s6 cong trinh trén thé
gidi nghién ctru dinh luong dong thoi cac dang
phoi hop cua paracetamol, cafein va codein
phosphat®®, Tuy nhién, nghién ctru ttng dung
CE dé phan tich dong thoi ca ba thanh phan
paracetamol, codein va cafein chwa duoc tac gia
nao trong nudc nghién cttu va coéng bo. Dé tai
“Xay dung quy trinh dinh lwong dong thoi
paracetamol, cafein va codein phosphat trong
dugc phdm bang phuong phép dién di mao
quan” duoc thuc hién v6i mong mudn tim ra mot
phuong phap dinh luong dong thoi 3 dwoc chat
ndi trén nhanh va hiéu qua.
POITUONG-PHUONG PHAPNGHIEN CUU
D6i twgng nghién ciru

Ché pham vién nang trén thi truong chita
paracetamol 400 mg, cafein 30 mg va codein
phosphat 30 mg (Di-Ansel). Noi san xuat: Cong
ty Roussel Viét Nam.

04

Chat chuan d6i chiéu

Bdng 1. Danh muc chit chudn doi chiéu

£ <~ | Ham lwong tinh trén [Nguén
Hoat chat So 16 nguyen trang (%) gbc
QTO009
Paracetamol 180718 99,5 vien
. QT028 Kiém
Cafein 120917 99,9 nghiém
Codein QT090 975 TP. HO
phosphat 060218 ' Chi
Natri diclofenac QT005 99,5 Minh
130318 ’

Dung moi, hda chat

Acetonitril, methanol, acid phosphoric dam
dac, natri hydroxyd, dinatri hydrophosphat dat
tiéu chuan phan tich (Merck).
Thiét bj

Can phan tich Satorius d¢ chinh xac 0,1 mg
(Btc); may do pH Neomet 240 L (Han Qudc);
mady dién di mao quan dau do DAD Agilent CE
7100 (Ptec); cot mao quan Silicagel nung chay
chiéu dai 56 cm, chiéu dai hiéu lyc 50 cm, duong
kinh trong 50 pm.

Phuwong phap nghién ctru
Bang 2. Cong thirc, phan tir khoi va pKa cuia cdc chat
. Phan tor K

Hoat chét C6ng thirc khéi | Poa

(25°C)
(g/mol)

Paracetamol CgHoNO2 151,2 9,4
Cafein CgH10N4O2 194,2 14,0
pﬁggg;& CigH21NO3.HsPO4. 1/2H,0| 4064 | 10,6

Natri
diclofenac C14H10 CI,NO2Na 318,1 4,2

Dua vao tinh chat cua paracetamol, cafein,
codein phosphat va tai liéu tham khao dinh Iwong
dong thoi cac hoat chat bang phuong phéap CE,
diéu kién dién di dwoc chon dé khao sat la:

biéu kién dién di cd dinh: nhiét do cft 25 °C,
budc séng phét hién 214 nm, 4p suét tiém mau
50 mbar, thoi gian tiém mau 5 s.
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Mot s6 diéu kién dién di dwoc tién hanh
khao sat: khao sat dién thé trong khoang 15 - 25
kV, khao sat pH dung dich dién ly nén trong
khoang 7,5 — 9,5; khao sat nong d¢ dung dich
dién ly nén trong khoang 25 — 45 mM; khao sat
nong do acetonitril thém vao dung dich dién ly
nén trong khoang 10 — 25 %; khao sat nong do
methanol thém vao dung dich dién ly nén trong
khoang 10 — 25 %910,

Chuan bi dung dich dién ly nén (BGE)
phosphat goc néng do 100 mM: Can chich xac
1,78 g mudi Na2HPO42H20 cho vao binh dinh
muttc 100 ml, thém 30 ml nuedc, siéu am 5 phut.
Thém 50 ml nudc, d€ ngudi, b6 sung nudc toi
vach, 14c déu. Pha loang dung dich dién ly nén
g0c thanh cac nong do can khao sat, diéu chinh
pH béng dung dich natri hydroxyd 0,1 M va
acid phosphoric 0,1 M.

Chuan bi dung dich ndi chuan (IS) goc natri
diclofenac 600 pg/ml pha trong nudce cat.

Chuan bi dung dich chuan gom paracetamol
nong do 800 pg/ml, cafein nong dd 60 pg/ml,
codein phosphat néng do 60 pg/ml va natri
diclofenac nong d¢ 60 pg/ml pha trong nudce cat.
Dung dich trwedc khi dién di dwoc loc qua mang
loc 0,22 um.

Chuan bi dung dich tha: Nghién luong
thudc 1dy tir 20 vién thudc thanh phdm (ham
lugng paracetamol 400 mg, codein phosphat
30 mg, cafein 30 mg) thanh bot. Can lwgng bot
thudc twong ting voi 1 vién pha véi nude cét vira
da 100 ml. Loc thu dich loc, 1dy chinh xac 10ml
dich loc cho vao binh dinh mic 50 ml, thém 5 ml
dung dich n¢i chuan goéc natri diclofenac, pha
loang v6i nuwde cdt vira da 50 ml, thu dugc
dung dich thtr gom paracetamol nong do xap
xi 800 pg/ml, cafein nong do xap xi 60 pg/ml,
codein phosphat néong d¢ 60 pg/ml va natri
diclofenac néng d6 xap xi 60 ug/ml, loc qua
mang loc 0,22 pm.

Cot mao quan moi duge hoat hoa theo
trinh ty: dung dich NaOH 1 M trong 30 phut,
nudc cat khie khoang trong 30 phut, dung dich
dién ly nén trong 10 phat. BDau ngay, cét mao
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quan duoc xtt ly theo trinh tuw: nwdc cat khi
khoang trong 10 phuat, dung dich NaOH 0,1 M
trong 10 phuat, nuwdc cat khir khoang trong 10
phat, dung dich dién ly nén trong 10 phat.
Gitra cac [an tiém mau, rira cdt theo trinh tu:
dung dich NaOH 0,1 M trong 2 phut, nudc cat
khtt khoang trong 2 phat, dung dich dién ly nén
trong 5 phut.

Tham dinh quy trinh duoc thuc hién theo
huéng dan ctia ICHAW,

Cong thuic tinh ham lwong paracetamol,
cafein va codein phosphat trong ché€ pham.

X (mg) SifSis C, * d pha lodng dung dich thy P
= X X ¥ o— ¥ —
T s, e s A A T 1000

B a x C% =x1000

Ce gD = e pha loing dung dich chudn
X: ham lwong hoat chit trong 1 vién thudc (mg);
Si/Sis: Dién tich dinh chudn héa (CorrA) cua hoat
chdt trong mau thi / CorrA cua néi chudn; Sc/ Sis:
CorrA clia chdt chudn twong 1ing trong mau chudn /
CorrA ctia ngi chudn; Ce: Nong dg chdt chudn twong
1ng trong dung dich chudn (ug/ml); P: khoi lwong
trung binh bt thudc trong 1 vien nang (mg); m: khoi
lwong bt thudc can (mg); a: khoi lwong cin chat
chuin twong ting (mg); C%: dg tinh khiét ciia chat
chudn d6i chiéu tiong 1ing
KETQUA

Qua qua trinh thyc nghiém, trong khoang
khao sat ctia cac diéu kién dién di khac nhau,
trén dién di &6 nhan duoc cac tin hiéu theo thi
tie la codein phosphat, cafein, paracetmol va
natri diclofenac (IS), trong dé két qua gia tri
phan gidi (Rs) gitta dinh paracetamol va ndi
chuan 16n (>30). Vi vay, viéc lya chon diéu
kién dién di dwa vao kha nang phan tach cua
cac dinh paracetamol, codein
phosphat.

cafein va

Anh huéng cta dién thé dén két qua dién di

Tién hanh khao st dién thé ¢ cac gia tri 15kV,
20 kV va 25 kV, voi bude séng phat hién 214 nm,
dung dich dién ly nén phosphat, nong d¢ 25
mM, pH 85, bd sung methanol 10% (tt/tt)
(Hinh 1).
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Rs 25
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12 AN
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=¢=codein phosphat-cafein
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=—cafein-paracetamol
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Dién thé (kV)
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Hinh 1. Biéu d6 thé hién sy twong quan giita dién thé'va dg phin gidi gitea cic dinh (N =2)

Cuong do dong dién phat sinh trong qua
trinh dién di khi ap 3 gia tri dién thé déu nho
hon 40 pA. Thoi gian di chuyén ctia cac chat
tang dan khi giam dién thé tir 25 kV xudng 15
kV, nhung déu trong khoang ttr 5-11 phut.

D6 phan giai gitta cac dinh tang khi gidm
dién thé ttr 25 kV xudng 20 kV, nhung giam khi
giam dién thé xudng 15kV (do ¢ 15 kV dinh

cafein bi gian rong). Chon dién thé 20 kV la dién
thé dé€ tiép tuc khao sat cac diéu kién cua quy
trinh dinh lwong.
Anh huéng pH cta BGE dén d6 phan giai

Tién hanh khao sat pH dung dich BGE ¢ cac
gia tri 7,5 8 85, 9; 9,5 v4i hé dién ly nén
phosphat nong d6 25 mM, bd sung methanol
10% (tt/tt) (Hinh 2).

Rs 4

=¢==codein phosphat-cafein

; //\ //
i :/./\\\

== cafein-paracetamol

7 8 9
pH

10

Hinh 2. Biéu do théhién sw twong quan gitta pH dung dich dién ly nén va dg phin gidi giira cic dinh (N =2)

D06 phan giai gitta 2 dinh codein phosphat va
cafein giam dan trong khoang pH 8-9,5 (voi do
phan giai 6 pH 7,5 < pH 8 va pH 8,5 do cac dinh
bi gian rong). D6 phan giai gitta 2 dinh cafein va
paracetamol tang dan trong khoang pH 7,5 - 9,5.

Chon pH 8,5 la pH ctia dung dich dién ly
nén dé tiép tuc khao sat cac diéu kién khac.

Anh huéng ctia ndng d6 BGE dén d6 phan giai

Tién hanh khao sat nong d¢ dung dich dién
ly nén ¢ cac gid tri 25 mM, 30 mM, 35 mM, 40
mM, 45 mM; véi hé dién ly nén phosphat, pH
8,5, b0 sung methanol 10% (tt/tt) (Hinh 3).

Rs 3

=#—codein phosphat-

1.5

NN
./,,_(

cafein
——cafein-paracetamol

1

20 25 30 35 40

45 50

Nong dé BGE (mM)

Hinh 3. Biéu do thé hign sy twong quan giita nong do BGE va dg phin gidi giiva cdc dinh (N =2)
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D0 phan giai gitta 2 dinh codein phosphat va
cafein chénh léch khong dang ké trong khoang
nong do 25-35 mM va tang nhanh trong khoang
nong do 30 — 40 mM, giam xudng ¢ nong do
45 mM. DO phan giai gitta 2 dinh cafein va
paracetamol ting dan trong khoang noéng do
25-45 mM. Chon nong d6 40 mM la néng d6 cua

Rs 3

Nghién cttu

dung dich dién ly nén d€ tiép tuc khao sat cac

diéu kién khac.

Anh hwéng dung méi hiru co dén do phan giai
Tién hanh khao sat s c6 mat cuia acetonitril

trong dung dich dién ly nén ¢ cac néng do 10%,

15%, 20%, 25% (tt/tt); voi hé dién ly nén

phosphat nong d6 40 mM, pH 85.

25

0——0\’\’

1.5

—e—codein phosphat-cafein

1 T T T

cafein-paracetamol

15 20

25

30

Néng d6 acetonitril (%)

Hinh 4. Biéu do thé’hién sy tuwong quan gitka nong do % acetonitril trong BGE va do phin gidi giita cdc dinh (N =2)

Két qua khao sét cho thay d¢ phan giai gitra
cac dinh chénh 1énh khéng dang ké khi khong co
madt acetonitril va khi thay ddi nong do
acetonitril trong dung dich dién ly nén.

Tién hanh khao sat s c6 mat cia methanol
trong dung dich dién ly nén 6 cac nong do
10%, 15%, 20%, 25% (tt/tt); voi hé dién ly nén
phosphat nong d6 40 mM, pH 8,5.

=4#==codein phosphat-cafein

== cafein-paracetamol

Rs 3.8
3.3
2.8
2.3 \\
1.8 T T T T ]
5 10 15 20 25

30

N6ng do metanol (%)

Hinh 5. Biéu do thé'hién sw twong quan giita nong dé % methanol trong BGE va d phin gidi giita cdc dinh (N =2)

Két qua khao sat cho thady thoi gian luu cta
cac chat tang dan khi ting noéng do %
methanol trong dung dich dién ly nén. Do
phan giai gitta cac dinh tang khi nong do
methanol tang ttr 15% lén 20%. Khi tang nong
do methanol tir 20% lén 25%: do phan giai
gitta 2 dinh codein phosphat va cafein chénh
lénh khong dang ké, con do phan giai gitra 2
dinh cafein va paracetamol giam. Chon néng
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dd 20% (tt/tt) 1a nong dd cua methanol trong
dung dich dién ly nén d€ tiép tuc tién hanh
thdm dinh quy trinh.
Tham dinh quy trinh

Qua khao sat da chon duoc quy trinh dinh
lwgng dong thoi paracetamol, cafein va codein
phosphat trong ché phdm bang phuong phap
dién di mao quan: ¢t mao quan silica nung
chay, dwong kinh trong 50 um, chiéu dai tong
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cong 56 cm, chiéu dai hiéu qua 50 cm; nhiét d¢
mao quan 25 °C; dién thé 20 kV; tiém mau
bang chuong trinh &p sudt 50 mbar x 5 gidy;
budc song phat hién 214nm; dung dich dién ly
nén: phosphat 40 mM, pH 8,5, ¢6 chtta 20%
MeOH. Tién hanh thdm dinh quy trinh theo
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huwéng dan caa ICH thu dwoc két qua vé tinh
phi hop hé thong thé hién trong Bing 3, Bing 4.

Tinh ddc hiéu duoc thé hién khi tién hanh
dién di mau tré'mg, mau chudn, mau thk va
mau tht thém chuan véi diéu kién da khao sat
duoc thé hién o Hinh 6, 7.

Bdng 3. Két qud tinh phix hop hé thong ciia mau chudn (N = 6)

Codein phosphat Cafein Paracetamol Natri diclofenac (1ISO
teoltis | Scol/Sis | tcafltis | Scat/Sis Rs tpaltis | Spal/Sis Rs tm CorrA Rs
1 0,567 0,623 0,597 1,111 | 4,370 | 0,615 5,692 2,470 | 14,395 2,643 | 51,60
2 0,567 0,627 0,597 1,116 | 4,370 | 0,614 | 5,710 | 2,500 | 14,410 2,662 | 52,59
3 0,567 0,627 0,597 1,100 | 4,350 | 0,614 | 5,646 2,430 | 14,424 2,668 | 51,23
4 0,569 | 0,630 0,599 1,112 | 4,350 | 0,616 5,685 2,450 | 14,349 2,636 | 52,09
5 0,567 0,629 0,598 1,106 | 4,320 | 0,615 5,667 2,400 | 14,397 2,630 | 51,54
6 0,567 0,633 0,597 1,107 | 4,350 | 0,614 | 5,672 2,400 | 14,430 2,649 | 51,60
B 0,567 0,628 0,598 1,109 | 4,352 | 0,615 5,679 2,442 | 14,401 2,648 | 51,78
RSD% | 0,121 | 0,485 0,110 | 0,511 0,105 0,391
Bdng 4. Két qud tinh phix hop hé thong cia mau thir
Codein phosphat Cafein Paracetamol Natri diclofenac (I1SO
teoltis | ScolSis | teafltis | Scat/Sis Rs tpaltis | SpalSis Rs tm CorrA Rs
1 0,576 0,618 0,605 1,171 3,990 | 0,623 5,885 2,320 14,211 2,869 50,32
2 0,575 | 0,618 0,604 1,179 | 3,960 | 0,621 5,867 2,330 | 14,242 2,864 | 50,23
3 0,573 | 0,612 0,602 1,166 | 4,050 | 0,619 5,876 2,370 | 14,271 2,840 | 51,13
4 0,574 | 0,610 0,603 1,160 | 3,970 | 0,620 5,820 | 2,350 | 14,252 2,901 | 49,93
5 0,573 | 0,613 0,603 1,158 | 4,090 | 0,620 5,822 2,300 | 14,244 2,899 | 49,86
6 0,576 | 0,631 0,606 1,191 | 4,090 | 0,623 6,009 2,300 | 14,155 2,806 | 50,00
B 0,574 0,617 0,604 1,171 4,025 | 0,621 5,880 2,328 14,229 2,863 50,25
RSD % | 0,215 1,235 0,231 1,086 0,215 1,177

* SIS dugc tinh bing ty 1 CorrA ciia dinh hogt chat va CorrA ctia dinh ndi chudn natri diclofenac; * t/tsdwoc tinh
bing ty ¢ thoi gian di chuyén ciia dinh hoat chdt va thoi gian di chuyén ciia dinh ndi chudn natri diclofenac

Két qua khao sat tinh dac hiéu cho thay dién
di d6 mau trang khong xuat hién dinh trong thoi
gian di chuyén tuong tng vdi dinh cac hoat chat
trong mau chuan. Pién di d6 mau thir va tht
thém chuan xudt hién cac dinh c6 thoi gian di
chuyén twong tng vdi cac dinh ctia chat chuan
trong dién di d6 mau chuan va phd UV tai cac
thoi gian di chuyén nay tuong dong giita mau
thir va thit thém chudn so véi mau chudn, dién
tich dinh ting lén trong mau thtr thém chuan.
Vay quy trinh c6 tinh dac hiéu.
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Két qua khoang tuyén tinh dwoc thé hién
trong Bang 5.

Két qua xtr ly thdng ké cho thay co su tuong
quan tuyén tinh gitta S/Si (dién tich dinh hiéu chuan
ctia dinh hoat chat / dién tich dinh hiéu chuan cta
dinh ndi chuan natri diclofenac) va khoang nong do
khao st ctia cac chat voi gia tri R>0,995.

Két qua d¢ lap lai va d¢ dung cua quy trinh
phén tich duogc thé hién trong Bing 6.
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1: codein phosphat; 2: cafein; 3: paracetamol; 4: natri diclofenac
Hinh 6. Di¢n di do ciia a) mdu tring, b) mau thit, c) mdu chudn va d) mau thie thém chudn
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Hinh 7. Phé'ti ngogi tai thoi gian di chuyén ctia dinh (codein phosphat: 1a mau thit, 1b mau chudn, 1c mau thie

thém chudn; cafein: 2a mdu thir, 2b mau chudn, 2c mau thie thém chudn; paracetamol: 3a mau thie, 3b mdu
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Bang 5. Két qua thong ké hoi quy tuyén tinh cua 3 hoat chit theo quy trinh (N =5)
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Théng s6 Codein phosphat Cafein Paracetamol
R 0.996 0.999 0.999
F 773,017 3253,15 3313,75
F 0,05 6,608
Hesbb 0,0119 0,023 0,0086
tciab 27,803 57,036 57,565
Heé sb b -0,0374 -0,121 -0,326
t cla bo 1,108 3,738 2,077
t 0,05 2,571
Phuwong trinh hdi quy y =0,0119x y =0,0235x - 0,1212 y = 0,0086x
Khodng tuyen tinh 14,625 - 131,625 14,985 — 134,865 199 - 1791
(ng/ml)
Bang 6. Két qua do lap lai va d diing cua quy trinh phan tich
Codein phosphat Cafein Paracetamol
T TB = 29,8m TB = 30,6m TB = 405,6m
Do laplai (n =6) RSD = 0,694%;3 RSD = 0,939%% RSD = 0,93030
Do chinh xéac trung gian (n = 18) TB = 29,5 mg TB = 30,8 mg TB =403,9 mg

(lién ngay) RSD = 1,150% RSD = 1,341% RSD = 0,796%
98,79% — 103,65% 96,63% — 101,34% 98,74% — 101,39%
D6 dang (n = 9) TB = 100,84% TB = 99,28% TB = 99,83%
RSD = 1,832% RSD = 1,658% RSD = 1,044%
Khoang xac dinh (ug/ml) 14,625 — 131,625 14,985 — 134,865 199 - 1791

Két qua thdm dinh d¢ dung va d¢ chinh xac
cho thdy quy trinh dinh luwong c6 RSD% cua
ham lugng cac chat codein phosphat, cafein va
paracetamol trong vién déu nho hon 2% va ty 1&
thu hoi ¢ 3 muc thém chuan 80%, 100%, 120%
nong do khao sét (theo phuong phap tht thém
chuan) ctia 3 chdt can phéan tich ndm trong
khoang 96,63% — 103,65%. Vay quy trinh c6 tinh
chinh xac va d¢ dung t6t.

Ung dung

Ung dung quy trinh d¢ dinh lwong dong thoi
paracetamol, cafein va codein phosphat trong ché
pham thudc vién nang Di-Ansel (paracetamol 400
mg, codein phostphat 30 mg, cafein 30 mg) cua
Cong ty Roussel Viét Nam, s6 16: 0140618 thu
duoc két qua thé hién trong Bdng 7.

Bang 7. Két qua dinh lwgng dong thoi paracetamol,
cafein va codein phosphat trong vién nang Di-Ansel,
s0'10: 0140618 (N=1)

Két qua Codein Cafein | Paracetamol
phosphat
Ham Iwgng (mg) 29,8 30,6 405,6
5 —
0 S0 Vo1 ham 99,3 102,0 101,4
lwgng nhan
RSD% (n=6) 0,694 0,939 0,930

100

BANLUAN

O diéu kién phén tich, codein phosphat di
chuyén trudc cafein r6i téi paracetamol di
chuyén cu6i cung (Hinh 6). Diéu nay dwoc giai
thich la do & pH 8,5, codein phosphat co6 gia tri
pKa = 10,6 va cafein c9 gia tri pKa = 14 da bi ion
héa hoan toan va mang dién duong, trong khi
do paracetamol co gia tri pKa = 9,38 chi bi ion
héa mot phan, dan dén linh dd dién di cua
codein phosphat va cafein 16n hon paracetamol.
Mt khac codein phosphat c6 d6 tan trong nudc
l6n hon cafein va paracetamol nén phan ti
codein phostphat c6 d6 phan circ 1on hon nén c
toc do dién di 16n hon phan t& cafein va
paracetamol, vi vay codein phosphat di chuyén
ra trudc®512, Biéu nay ciing duoc dung dé giai
thich két qua thu duoc khi khao sat anh huong
cua BGE pH ¢ diéu kién phan tich 1én kha nang
phan tach gitta paracetamol, cafein va codein
phosphat. Do phan giai gitta dinh codein
phosphat va cafein tang khi pH giam. Khi pH
giam, sé lam giam cuong do dong EOF, vi vay
khi pH gidam t6c d6 di chuyén twong ddi ctia
chat phan tich sé phu thudc nhiéu hon bdi téc do
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dién di ctia chinh né, codein phosphat va cafein
6 téc dd dién di khac nhau nén khi pH giam t6c
do di chuyén tuong ddi cta hai chat nay cang
khac nhau. Nguoc lai khi pH tang, dong EOF
tang, toc do di chuyén tuong d6i cuia chat phan
tich sé it phu thudc boi toc do dién di cta chinh
nod, cu thé & pH 9,5 codein phosphat va cafein
cha yéu di chuyén theo dong EOF nén trén dién
di d6 hai dinh ctia codein phosphat va cafein gan
nhu trung nhau. D phan giai gitta dinh cafein
va paracetamol ting khi pH tang. Khi pH tang
dén 9,5 lam cho kha nang ion hda thanh cation
cua paracetamol c6 gia tri pKa = 9,38 cang giam
trong khi kha nang ion hoa ctua cafein c6 gid tri
pKa = 14 hau nhu khéng bi anh huong, nén tdc
d6 di chuyén twong do6i cua cafein va
paracetamol cang khac nhau. Khi pH giam dén
7,5 paracetamol cling bi ion hda hoan toan va
mang dién dwong, lic nay trén dién di d6 cho
thay cafein va paracetamol c6 t6c dd di chuyén
tuong d6i gan nhu nhau, 2 dinh cta hai chat nay
gan nhu trung nhau, cho thdy toc d6 dién di cua
cation cafein va paracetamol gan bang nhau.
Nhu vay cé thé néi 6 diéu kién phan tich, sw
phéan tach ctia codein phosphat va cafein dya
trén su khac nhau vé linh do dién di ctia codein
phosphat va cafein dudi dang ion duong, con sy
phan tach ctia paracetamol va cafein dira trén sw
khéc biét vé kha nang ion hda trong diéu kién
dién di®>12,
KETLUAN

Quy trinh dinh luong dong thoi
paracetamol, cafein va codein phosphat bang
phuong phép dién di mao quan da dwoc xay
dung va thdm dinh. Quy trinh ¢6 thé dugc ting
dung dé dinh luong dong thoi paracetamol,
cafein va codein phosphat trong cac ché€ pham
phdi hop nhiéu thanh phan.

Nghién cttu
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