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XAY DUNG QUY TRiNH PINH LUONG PARACETAMOL,
THIOCOLCHICOSID VA TAP 4-AMINOPHENOL TRONG CHE PHAM
DA THANH PHAN BANG PHUONG PHAP SAC KY LONG HIEU NANG CAO

Nguyén Bd Thudn', Phan Thanh Diing'
TOMTAT

Mo ddu: Vi nhu ciu ngay cang gia tang trong vige diéu tri cdc tridu chieng dau co xwong khdp dic bigt la
bénh dau thit lung, cdc cong ty dwoc di tiéh hanh bao ché nhiéu sin phdm cé sw két hop hai hoat chat
paracetamol va thiocolchicosid. Tuy nhién, cdc Dieoc dién hién nay chua c6 quy trinh dinh lugng dong thoi hai
hoat chdt nay trong cing mot ché phim va tap 4-aminophenol voi nhiéu dc tinh cin phdi kiém sodt chdt ché
trong cic ché'phim chita paracetamol. Cdc cong trinh di cong bd'é Vigt Nam va trén thé'gidi cho dén nay cha co
quy trinh dinh lugng paracetamol, thiocolchicosid va tap 4-aminophenol trong ché phdm thudc. Vi vdy, dé tai
duwoc thyc hign nham gop phin  xdy dung tiéu chudn chat lwgng cho ché’ phdm thudc chita hai hogt chat
paracetamol va thiocolchicosid trong nudc.

Muc tiéu: Xdy dwng va tham dinh quy trinh dinh lwong paracetamol, thiocolchicosid va tap 4-aminophenol
trong ché'phdm da thanh phiin bang phiwrong phép sic ky 1ong hiéu ning cao.

Déi tugng va phuong phdp nghién ciiu: Doi tuong nghién civu la ché’phim vién nén cia Phong nghién
cteu phit trién — Cong ty cd' phiin diwoc phiim Boston Vigt Nam. Moi vién nén chita 500 mg paracetamol va 2 mg
thiocolchicosid. Phwrong phdp nghién cieu: Diea vao cdu triic hoa hoc cua cic chit cin dinh lwong, dong thoi tham
khdo chuyén ludn cia tieng duwoc chdt trong cdc Duwoc dién va mot s’ cong trinh da cong bd thi kij thudt sic ky
pha ddo v6i diu do PDA duwoc lya chon dé khdo sit diéu kién sic ky cho viéc dinh lwong paracetamol,
thiocolchicosid va tap 4-aminophenol trong ché phim, bao gom khdo sdt ty 1¢ pha dong, dung méi pha dong, pH
pha dong va chwong trinh pha dong. Sau khi tim duwoc diéu kién sic ki thich hop, quy trinh sé dwoc thim dinh
theo hudng dan ciia ICH va theo S6'tay hudng dan ding ky thudc, phu luc 8.

Két qua: Da xic dinh dwoc diéu kién sic ky @€ dinh lwong paracetamol, thiocolchicosid va tap
4-aminophenol: Ct Sunfire® C18 (250 x 4,6 mm, 5 um), ddu do PDA buwdc song phdt hién 230 nm. Pha djng
g0m methanol va d¢m phosphat pH 7,0, chwong trinh gradient, toc dg dong 1,0 ml/phiit, thé tich tiém mau 10 ul,
nhigt dg cot 30 °C. Két qud thiam dinh cho thdy quy trinh dat cic yéu ciu vé tinh phit hop hé thong, cé tinh dic
hiéu, tinh tuyén tinh voi khoang xdc dinh rong, do diing, do chinh xdc cao, gi6i han phdt hign va giéi han dinh
lwong thip.

Két ludgn: Di xdy dung thanh cong quy trinh dinh lugng paracetamol, thiocolchicosid va tap
4-aminophenol. Quy trinh nay cé thé dwoc dp dung dé dinh lwong paracetamol, thiocolchicosid va

tap 4- aminophenol trong ché’phim da thanh phiin.

Tur khéa: paracetamol, thiocolchicosid; 4-aminophenol, HPLC
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ABSTRACT

DEVELOPMENT AND VALIDATION OF AN ANALYTICAL METHOD FOR DETERMINATION
OF PARACETAMOL, THIOCOLCHICOSIDE AND 4-AMINOPHENOL IMPURITY IN
MULTI-COMPONENTS PHARMACEUTICALS BY HIGH PERFORMANCE LIQUID CHROMATOGRAPHY

Nguyen Ba Thuan, Phan Thanh Dung
* Ho Chi Minh City Journal of Medicine * Vol. 25 - No. 2 - 2021: 107 - 118

Introduction: With an increased demand for treating musculoskeletal pain symptoms, especially lower back
pain, pharmaceutical companies have developed a variety of products that combine the two active ingredients,
paracetamol and thiocolchicoside. However, the Pharmacopoeia currently does not have a process to
simultaneously quantify these two active ingredients in dosage forms. Besides, 4-aminophenol impurity
needs to be strictly controlled in.There have not been published studies on quantitative determination of
paracetamol, thiocolchicoside and 4-aminophenol in dosage forms so far. Therefore, the topic was conducted
to contribute to develop quality standards for domestic products containing two active ingredients
paracetamol and thiocolchicoside.

Objectives: Development and validation of an analytical method for determination of impurity
paracetamol, thiocolchicosideand 4-aminophenol in multi-components pharmaceuticals by high performance
liquid chromatography.

Materials and methods: The subject of this study was the tablet from Research and Development
Department — Boston Pharmaceutical Joint Stock Company. Each tablet contains 500 mg of paracetamol
and 2 mg of thiocolchicoside. Methods: Basing on the chemical structure of the substances need to be quantified,
the monograph of each drug substance in the Pharmacopoeia and some scientific articles, reverse phase
chromatography with PDA detector was selected. The chromatographic conditions for quantification of
paracetamol, thiocolchicosid and 4-aminophenol impurity in the preparation were investigated including mobile
phase and mobile phase program. After finding out the suitable chromatographic conditions, the procedure was
validated according to the ICH guidelines.

Results: The chromatographic conditions for quantitation of paracetamol, thiocolchicoside and
4-aminophenol impurity are Sunfire® C18 column (250 x 4.6 mm, 5 um), PDA of detector with wavelength at
230 nm, the mobile phase consisting of methanol and phosphate buffer pH 7.0 in gradient mode, flow
rate of 1.0 ml/min, injection volume of 10 ul, column temperature at 30 °C. The validation results showed that
the procedure meets the requirements of system suitability, specificity, linearity with a wide range of
concentration, high precesion, accuracy and low of limit of detection and limit of quantitation.

Conclusion: The method was successfully developed for determination of paracetamol, thiocolchicoside and
4-aminophenol. This procedure can be used for quatitation of paracetamol, thiocolchicoside and 4-aminophenol
inclusions in multi-component preparations.

Keywords: paracetamol, thiocolchicosid; 4-aminophenol, HPLC
PATVANDE chuyén thanh dau man tinh®. Day la mot
van dé sttc khoe va kinh t& xa hoi 16n lién
quan dén chi phi cao cho viéc cham soc stic
khoe, nghi viéc sém va tan tat®. Paracetamol
la mot trong nhiing thudc giam dau dugc chi
dinh pho bién nhét (trén thé gidi va o Viét
Nam) cho cac con dau nhu dau dau, dau rang,

Dau cot sdng that lung - mot van dé stic
khoe gay phién todi rat pho bién ¢ dan sd
trung nién, c6 khoang 65 - 80% nhitng nguoi
trudng thanh trong cong dong mac dau cot
sOng that lung cap tinh hodc timg dot mot vai
lan trong cudc doi va khoang 10% s nay bi
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dau do cam ctm... Thiocolchicosid da duwoc st
dung trong lam sang ttr hon 45 nam d€ diéu tri
dau co va co that co & nhitng bénh nhan cé cac
chan thuwong chinh hinh, thap khép hoac cac
van dé vé co xwong khop®. Vién phdi hop
paracetamol va thiocolchicosid cé tac dong
gian co va duoc sit dung 6 nguoi 16n, thanh
thi€u nién tir 16 tudi nhue mot phuong phap
diéu tri bo tro cho cac con dau do co thit co
bap nhu dau that lung. Thudc cling dugc st
dung cho cac dot cdp tinh lién quan dén cot
song®- Tuy nhién, Dugc dién Viét Nam V, USP
41 chuwa c¢6 chuyén luan vé hoat chat
thiocolchicosid, trong khi d6 BP 2019, EP 10.0
chi ¢ chuyén luan cua nguyén liéu
thiocolchicosid con Dwoc dién An Do 2018 chi
c¢d chuyén luan dinh lwong thiocolchicosid
trong ché€ phdm don thanh phan chuwa cé
chuyén luan cho ch&€ phdm phdi hop. Mat
khac, paracetamol véi tap 4-aminophenol
dwoc quan tam vi tap chat nay c6 nhiéu doc
tinh trén co thé66). Theo USP 41? ham luong
tap 4-aminophenol
paracetamol khong duoc qua 0,005% va
trong cac ché phdm chta paracetamol
khoéng dwoc qua 0,15% con theo DDVN V®)
d6i v6i cac ché pham chira paracetamol thi

trong nguyén liéu

pic twong tng voi 4-aminophenol trong
dung dich tht khong dugc c6 dién tich 16n
hon pic twong ttng véi 4-aminophenol trong
dung dich d6i chiéu (0,1%). Chinh vi thé
viéc kiém soat tap 4-aminophenol la yéu cau
tién quyét khi san xuat va luu hanh cac ché
pham chita hoat chat paracetamol trén thi
truong. Hién nay, van chua c6 tac gia nao cong
bd quy trinh dinh lwong paracetamol,
thiocolchicosid va tap 4-aminophenol trong
ché€ pham thudc. Patel C. M. va cong su
(2013)® da xay dung va tham dinh phuong
phap phéan tich dé€ dinh lugng dong thoi
paracetamol va thiocolchicosid bang phuwong
phap HPLC pha dao trong nguyeén liéu va
ché pham thudc, con Rao R. va cong su
(2006)"» da xay dung mot phuwong phéap tach
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va dinh lwong nhanh chéng céc tap chét lién
quan cta paracetamol bang phuwong phap
HPLC pha dao véi dau do PDA. Nham dap
tng nhu cau ngay cang gia tang trong viéc
diéu tri cac triéu ching dau co xwong khép
dac biét 1a bénh dau that lung, cac cong ty
duoc da tién hanh bao ché nhiéu san pham
co sy két hop hai hoat chdt paracetamol va
thiocolchicosid. Do do viéc xay dung quy
trinh dinh luong hai hoat chat nay va tap 4-
aminophenol ctia paracetamol trong ché phdm
thudc 1a can thiét, gép phan quan trong vao
viéc kiém tra chat lwong thudc mot cach nhanh
chong, chinh xac, giam duoc thoi gian va cong
stic khi tién hanh dinh lwgng tirng thanh phan
riéng ré.
POITUONG-PHUONG PHAPNGHIEN CUU
Déi tuong nghién ciru

Ché pham vién nén ctua Phong nghién cttu
phat trién — Cong ty cd phan dugc pham Boston
Viét Nam. M6i vién nén chira: Paracetamol 500 mg,
thiocolchicosid 2 mg, t4 duoc (Magie stearat,
hydroxypropyl cellulose, natri starch glycollat,
talc, starch maize) vira da 1 vien.
Chét d6i chiéu

Paracetamol (99,5%), 4-aminophenol (99,4%)
duoc cung cap boi Vién Kiém Nghiém Thudc
TP. H6 Chi Minh, thiocolchicosid (99,6%) duoc
cung cap bdi cong ty Hangzhou Dingyan Chem
Co.Ltd (Trung Qudc) véi ham lugng tinh trén
ché pham nguyén trang.
Dung méi, hda chat

Hoa chét dat tiéu chuan phan tich: Methanol,
dinatri hydrophosphat, acid phosphoric dam
dic (Merck), dat tiéu chuan dung cho sac ky
long: Methanol, acetonitril (J.T.Baker).
Trang thiét bi

Hé thong HPLC Waters Alliance €2695 véi
dau do PDA Waters 2996 (My), cot sac ky
Sunfire® C18 (250 x 4,6 mm; 5 pum) Waters
(My), may do pH Metler Toledo S20 (My), bé
situ am Elmasonic S900H (My), ta say
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Memmert WM 500CO (Dttc), can phan tich voi
do nhay 0,1 mg Sartorius CPA225D (Nhat),
can phan tich véi do nhay 0,01 mg Mettler AE
240 (My). Va cac dung cu thay tinh loai A dat
yéu cau chinh xac dung trong phan tich.
Phuwong phap nghién ctru

Duwa vao cau tric héa hoc ctia cac chat can
dinh luong thi day déu la nhitng chat phan
cec, hdp thu 4nh sang trong vung t ngoai,
dong thoi tham khao chuyén luan cta ting
duoc chat trong cac Dugc dién va mot sd cong
trinh da cong bd®1» thi k§ thuat sac ky pha
dao véi dau do PDA va hé dung méi phan
cuc co6 tinh acid lam pha dong da dwoc lua
chon. Diéu kién séc ky ban dau: Cjt Sunfire®
C18 (250 x 4,6 mm; 5 um) Waters, dau do
PDA budc soéng phat hién 230 nm, tdc do
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dong 1,0 ml/phut, nhiét d¢ cot 30 °C, pha
dong: Methanol — nwdc — acid acetic (50:50:0,1,
tt/tt/tt). Tién hanh khao sat ty 1é pha dong,
dung moi pha dong, pH pha dong, chuwong
trinh pha dong vdi muc tiéu sao cho pic cua
cac chat can can dinh lwgng tinh khiét, tach
hoan toan nhau (d¢ phan giai > 1,5), hé so bat
ddi nam trong khoang 0,8 — 1,5 va s6 dia ly
thuyét biéu kién > 2000. Sau khi tim duoc diéu
kién sédc ky thich hop quy trinh s& duwoc thim
dinh theo huéng dan caa ICH ban hanh vao
thang 11 nam 200512 va theo SO tay hudng
dan dang ky thudc, phu luc 803 bao gom
khao sat tinh phu hop hé thdng, tinh dac
hiéu, giéi han phat hién, giéi han dinh
lwgng, tinh tuyén tinh va khoang xac dinh,
do chinh xac va d¢ dung.

Hinh 1. Cong thirc cdu tao cua 4-aminophenol (a), paracatamol (b) va thiocolchicosid (c)

Chuan bi mau
Dung méi pha mau

Methanol — nwéc (50:50, tt/tt).
Mau triang

Dung méi pha mau.

Dung dich doi chiéu (1)

Can chinh xac 50 mg chuan paracetamol, cho
vao binh dinh mtc 50 ml, thém khoang 30 ml
dung mdi pha mauy, siéu am va lac ki cho tan
hoan toan, d& nguodi. Thém dung mdi pha mau
dén vach, 1ic déu, thu duoc dung dich c6 nong
do paracetamol khoang 1000 pg/ml.

Dung dich chudn paracetamol

Lay chinh x4c 10,0 ml dung dich chudn d6i
chiéu (1), cho vao binh dinh mtc 50 ml. Thém
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dung moi pha mau dén vach, 14c déu, thu
duwoc dung dich c¢6 néng do paracetamol
khoang 200 ug/ml. Loc qua mang loc 0,45 um,
siéu am dudi khi.

Dung dich d6i chiéu (2)

Can chinh xdc 40 mg chuan
thiocolchicosid, cho vao binh dinh muwc 50
ml, thém khoang 30 ml dung moi pha mau,
siéu Am va lic ky cho tan hoan toan, dé
ngudi. Thém dung mo6i pha mau dén vach,
lic déu, thu duoc dung dich c6 nong do
thiocolchicosid khoang 800 ug/ml.

Dung dich chudn thiocolchicosid

Lay chinh xac 1,0 ml dung dich d6i chiéu (2),
cho vao binh dinh mttc 50 ml. Thém dung moi
pha mau dén vach, lac déu, thu duoc dung dich
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c6 nong do thiocolchicosid khoang 16 pg/ml. Loc
qua mang loc 0,45 pm, siéu am duoi khi.
Dung dich déi chiéu (3)

Can chinh xac 10 mg chuan tap 4-
aminophenol, cho vao binh dinh mttc 50 ml,
thém khoang 30 ml dung mdi pha mau, siéu am
va lac ky cho tan hoan toan, d€ ngudi. Thém
dung mdi pha mau dén vach, lac déu, thu dugc
dung dich c6 nong do tap 4-aminophenol
khoang 200 pg/ml. Boc kin binh dinh mtc va
bao quan trong ti lanh. Trudc khi dung duwoc dé
on dinh ¢ nhiét d6 phong trong khoang 20 pht.
Dung dich do6i chiéu (4)

Ldy chinh xac 10,0 ml dung dich d6i chiéu
(1), 1y chinh xac 1,0 ml dung dich d6i chiéu (2)
va lay chinh xac 1,0 ml dung dich d6i chiéu (3)
cho vao binh dinh mttc 50 ml, thém dung moi
pha mau vira dén vach, lic déu, thu duoc dung
dich ¢6 n6éng do paracetamol khoang 200 pig/ml,
thiocolchicosid khodng 16 pug/ml
aminophenol khoang 4 ug/ml. Loc qua mang loc
0,45 um, siéu am duoi khi.

Dung dich thi (1)

Ldy 20 vién thuSc ch€ pham, can chinh xac
khéi lwong cta tiing vién va tinh khdéi lueong
trung binh ctia mét vién, nghién thanh bt min.
Can chinh xac mét lwgng bot thudc tuong ting
voi 200 mg paracetamol cho vao binh dinh mttc
50 ml, thém khoang 30 ml dung méi pha mau,
lac ki va siéu am khoang 15 phtt. Thém dung
moi pha mau vira dén vach, lac déu, loc qua gidy
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loc, bo 10 — 15 ml dich loc dau thu dwgc dung
dich cé néng do paracetamol khoang 4000 pg/ml
va nong do thiocolchicosid khoang 16 ug/ml.
Dung dich tht (1) dwoc dung d€ dinh luwgng
thiocolchicosid va tap 4-aminophenol. Loc qua
mang loc 0,45 pm, siéu am dudi khi.

Dung dich thir (2)

Lay chinh xac 1,0 ml dich loc dung dich tha
(1) cho vao binh dinh mttc 20 ml, thém dung moi
pha mAu vira dén vach, 1ic déu, thu dwoc dung
dich ¢6 n6éng do paracetamol khoang 200 pg/ml.
Dung dich thtt (2) dwoc dung d€ dinh luwgng
paracetamol. Loc qua mang loc 0,45 pm, siéu am
duoi khi.

Dung dich gia duoc

Can chinh xdc moét lwong bot gia dwoc
twong tng véi khoang 2/5 khoi luong trung
binh vién. Tién hanh chuan bi giéng dung dich
thte (1) va (2).

Do pham vi 4p dung cta quy trinh la
dinh luwong dong thoi paracetamol,
thiocolchicosid va tap 4-aminophenol cho
viéc theo doi do 6n dinh ctia hai hoat chat
nay trong qua trinh xay dung cong thitc bao
ché va thanh phdm nén d€ chirng minh tinh
chon loc cao ctia quy trinh, mau thu da
dwoc khao sat duéi cac dieéu kién khic
nghiét nhu: phan huy anh sang, UV, nhiét
do cao (80 °C), phan huy trong moi treong
acid (HCI 0,5 N), base (NaOH 0,5 N) va st
dung tac nhan oxy héa (H2023%).

AdoScaled Chromatogam

(b) (©

Hinh 2. Sdc ky d6 hon hop chuan véi ty Ié pha dong methanol — nwdc — acid acetic;
(a) 80:20:0,1, tt/tt/tt (b) 50:50:0,1, tt/tt/tt (c) 20:80:0,1, tt/tt/tt
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Nhan xét: Khi tang ty 1€ nuwdc tic la tang

dd phan cuc cua pha dong thi cac pic hoat chat
tte khong tach dén co dau hiéu tach va cudi

ciing 1a tach hoan toan. Do d6, van gitr ti 1é

20:80:0,1 va ti€p tuc thuc hién khao sat véi muc

tiéu xudt hién pic 4-aminophenol trén sac ky

d6 va céc pic tach hoan toan.

Khao sat dung moi pha dong

Khi thay methanol bang acetonitril thi sac ky
do6 khong c6 su cai thién dang ké. Khi thay nudc
béng dém phosphat pH 5,0 va giit nguyén ti
1é 20:80, sic ky d6 co6 su cai thién rd rét va pic
4-aminophenol da xuat hién. Do d¢, gik
nguyén ti 16 pha dong methanol - dém
phosphat (20:80, tt/tt) va tiép tuc khao sat dé€ lua
chon pH thich hop nhat véi muc tiéu cai thién
céc thong s6 sac ky, dic biét 1a s§ dia ly
thuyét doi véi 4-aminophenol va paracetamol,

cai thién vé mat thoi gian luu do6i voi
thiocolchicosid (Hinh 3).
Khao sat pH pha dong

Khi thay thé& bang dém phosphat pH 7,0 cho
thdy mot sw cai thién rd rét vé thong s6 sic ky
déi véi tit ca cac pic dac biét la pic
4-aminophenol va pic paracetamol so vdi dém
phosphat pH 6,0. Nhu vay dém phosphat pH 7,0
duoc xem la thich hop cho quy trinh phan tich.
Bén canh d6, méc du pic 4-aminophenol da tach
hoan toan so véi pic dung moi nhung hé s6
dung lwong k’ va sd dia ly thuyét van con twong
doi thap lan luot la 0,5 va 4414. Vi vay gi
nguyén ti 1&¢ methanol — dém phosphat pH 7,0
(20:80, tt/tt) va ti€p tuc khao sat cac chuong trinh
gradient va khao sat thoi gian trién khai sic ky
v6i muc tidu cai thién cac thong sd sac ky cho pic
4-aminophenol.
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Hinh 3. Sac ky do hon hop chudn véi ty 1é pha dong (a) acetonitril — nuwéc — acid acetic (20:80:0,1, tt/tt/tt);
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(b) methanol — dém phosphat pH 5,0 (20:

Auto-Scaled Chromatogram
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Khdo sdt chuong trinh pha déng va thoi gian trién khai sdc ky

Auto-Scaled Chromatogram Auto-Scaled Chromatogram
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Paracetamot = 8215
13.220

~— Thiocolchicosid -

"Jt —Tap K - 5.227

Hinh 5. Sic ky d6 hén hop chudn véi chuong trinh ria gidi gradient (1) (a), chwong trinh ria gidi gradient (2)
(b) va chirong trinh rira giai gradient (3) (c)
Chuong trinh gradient (1) gradient (3) thi thong s3 sac ky ctia tat ca cac pic

Thoigian |\ 0o (% tot) Pém phgsphat pH 7,0 la tot nhat va thoi gian phan tich cta quy trinh
(phut) (% t/tt) tuong d6i ngan (20 phut).
0,0 20 80 & 8 P
7:0 20 50 Sau khi khao sat cac yéu td anh huodng
15,0 40 60 dén kha nang tach cing nhuw tinh chat doi
20,0 20 80 xtng cua cac pic, da chon diéu kién sic ky
25,0 20 80 thich hop nhu sau: cdt sic ky Sunfire® C18
Chuong trinh gradient (2) (250 x 4,6 mm; 5 um) Waters, dau do PDA
oney | Methanol ety (P8M PIESRREPR O puGe song phat hién 230 nm, the' tich tiém
0,0 10 20 mau 10 pl, t6c d¢ dong 1,0 ml/phut, nhiét do
7,0 50 50 cot 30°C, pha doéng: methanol - dém
;gg ig gg phosphat pH 7,0. Cach pha dung dich dém:
25:0 10 9 can chinh xac 2,84 g dinatri hydrophosphat
| . hoa tan t 1 1 yc, diéu chinh vé
Chuong trinh gradient (3) oa tan Lrong . 000 m mr'orc ¢ ieu Vc inh vé
Thei gian [ oo by Pém phosphat pH 7,0 pH 7,0 bang acid phosphoric dam dac.
(phut) (% tt/tt) Chuong trinh gradient ctia pha dong
0,0 10 90 Thei gian Methanol (% |Dém phosphat pH 7,0
10,0 50 50 (phat) tt/tt) (% tt/tt)
12,0 50 50 0,0 10 90
15,0 10 90 10,0 50 50
20,0 10 90 12,0 50 50
Nhan xét: Dya trén két qua khao sat ctia ba 15,0 10 90
chwong trinh gradient, véi chuwong trinh 20,0 10 90
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Th4im dinh quy trinh phén tich

Tinh phit hop hé thong

Y Hoc TP. H6 Chi Minh * Tap 25 * S6 2 * 2021

Bang 5. Két qua khao sdt tinh phit hop hé thong (n=6).

tr (phat) S (MAU x giay) N As Rs
B RSD(%) B RSD(%) B RSD(%)
4-aminophenol (4-AP) 5,226 0,37 159978 0,60 18940 0,80 1,1 —
Paracetamol (PA) 8,180 0,17 5972698 0,47 50194 191 1,1 20,2
Thiocolchicosid (THC) 13,217 0,06 316201 0,45 99741 1,74 1,1 32,5

tr: Thoi gian lwu, S: Dign tich pic, As: H¢ s6'doi xirng, Rs: DO phan gidi so voi pic phia truedc, N: S6'dia ly thuyét

Nhan xét: Gid tri RSD cua thoi gian luu, dién
tich pic va s6 dia ly thuyét biéu kién tuong tng
Vi cac chat phan tich déu dudi 2,0%, hé s6 bat
ddi ctia cac pic déu nam trong khoang 0,8 — 1,5,
do6 phan giai gitrta cac pic déu lén hon 1,5 va sd
dia ly thuyét biéu kién déu 16n hon 2000. Do do,
quy trinh phan tich dat tinh phit hop hé thong.
Tinh ddc hiéu

Két qua khao sat tinh dac hiéu cho thdy:
Sac ky d6 mau trang, dung dich gia dwoc
khong xudt hién pic c6 thoi gian luu tuwong
tng voi thoi gian lwu cta cac pic trong dung
dich d&i chiéu (4). Séc ky d6 dung dich thu
(1) cho cac pic co thoi gian luu twong tng
voi cdc pic trong sac ky d6 dung dich ddi
chiéu (4). Sac ky d6 dung dich the (2) xuat

Auto-Scaled Chromatogram

L (a)

0 40 W o um
Mrutes.

Auto-Scakod Chromatogram

€ .

Paracetamol =8 T68

hiocolchicosid - 13.196

} Tap K - 5.242

|-

Auto-Scaled Chromatogram

hién pic c6 thoi gian lvu twong tng vdi pic
paracetamol trong sic ky d6 dung dich d6i
chiéu (4). D6i véi cdc mau phan huy thi sac
ky d6 mau phan huy anh sdng, phan huy
nhiét do va phan huy trong moi truong acid,
base thdy xuéat hién pic 4-aminophenol, trong
do6 moi treong acid tap 4-aminophenol duoc tao
ra nhiéu nhéat va cac pic can dinh luong tach
hoan toan khoi nhau va khoi cac pic tap khac.
Pho UV - Vis tai thoi gian lvu cta cac pic can
dinh lugng trong cac mau déu gidng nhau. Str
dung chttc nang kiém tra d¢ tinh khiét cho thay
pic paracetamol, thiocolchicosid va tap 4-
aminophenol khong c6 thanh phan khac trong
tht ca cdc mau. Do d6, quy trinh phan tich dat
tinh dac hiéu.

Auto-Scalod Chromatogram

(b)

0 m 800 am 1000 1w uo

Auto-Scaled Chromatogram
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Paracetamol — 8,202
=
Paracetamol— 8. 202—

J— Thiccolchicosid - 13.238

]
I Tapw - s.223

LU 1000 0 “h 0 an 60 80 i) 0 %0

N

Hinh 6. Sic ky d6 mdu triang (a), dung dich gid dwoc (b), dung dich thir (1) (c),
dung dich thir (2) (d) va dung dich d6i chiéu (4)
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phan huy UV; Date Acquired: 7/11/2020 1:06:07 PM ICT: Viak 4; Inj# 1: Channel: FDA 230.0 nm

Phan huy anh sang; Date Acquired: 7/11/2020 1:26:19 PMICT, Vial: 7, Inj# 1; Channel FDA 230.0 nm
——— phan huy nhietdo; Date Acquired: 7/11/2020 1:48:36 PMICT; Vial 6; Inj#: 1; Channel: PDA 230.0 nm
Phan huy acid; Date Acquired: 7/11/2020 2:30:08 PMICT: Vial: 10; Inj#: 1; Channel: PDA 230.0 nm

phan huy oxy hoa; Oale Acquired: 7/11/2020 3:40:62 PMICT, Vial: 11, nj# 1; Channel: FDA 230.0 nm
phan huy base ; Date Acquired: 7/11/2020 5:05:59 PMICT; Vial: 15, Inj# 1; Channel: FDA 230.0 nm
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(b)

T T T T T T T

200 abo .50 8bo 1000 1200 1400
Minutes

phan huy UV pha loang; Date Acquired: 7/11/2020 2:15:46 PMICT; Vial: 7; hj# 1; Channel PDA 230.0 nm

phan huy anh sang pha loang; Date Acquired: 7/11/2020 2:37:03 PMICT: Vial: 8; inj#: 1; Channel: PDA

230.0 nm

phan huy nhiet do pha loang: Date Acquired: 7/11/2020 2:58:19 PMICT. Vial: 9: Inj#: 1: Channel: PDA 230.0
nm

phan huy oxy hoa pha loang; Date Acquired: 7/11/2020 3:19:35 PMICT, Vial: 10; Inj# 1; Channel: FDA 230.0
nm

phan huy acid pha loang; Date Acquired: 7/11/2020 4:02:09 PMICT: Vial: 12 Inj#: 1; Channel: PDA 230.0 nm
phan huy base pha loang; Date Acquired: 7/11/2020 4:44:42 PMICT: Vial: 14; Inj# 1; Channel: FDA 230.0 nm

Hinh 7. Sic ky d6 cdc mdu phén hily (a) va cdc mdu phan hity pha loing (b)

Bén canh d6, khi tién hanh sac ky dung
dich tht (1) vi nong d§ cua paracetamol
trong dung dich nay rat 16n (4000 pg/ml) dan
dén sy qud tai trén cot sac ky (chan pic
paracetamol to bi kéo dudi, dinh pic bi ché
va budc song hdp thu cuc dai cua bi léch so
véi khi tién hanh sic ky dung dich tht (2)
vdinéng do paracetamol thap). Do d6, dung
dich tht (1) chi dwgc dung d€ dinh luong
thiocolchicosid va tap 4-aminophenol.

Tinh tuyén tinh — Khodng xdc dinh
Bang 6. Két qua khdo sat tinh tuyén tinh va khodng
xdc dinh

Gidi han phat hién (LOD) — Gioi han dinh
luong (LOQ)

Bang 7. Két qua khdo sét tyy s0'S/N ctia tap 4-aminophenol
(n=6)

Nong d6 | Th&i gian lwu | Dién tich pic | . _x
(ugimi) ohit) | (AU x gidy) | 7958 SN
0,05 5,234 1832 3,1
0,1 5,266 3893 6,3
0,2 5,222 8329 10,6

Tt két qua khao sat trén cho thdy tai muc
nong d6 0,05 ug/ml ctia tap 4-aminophenol c6
ty s6 S/N la 3,1 twong tng véi gia tri LOD va
tai mttc nong do 0,2 ug/ml co ty sd S/N la 10,6
tedng tng voi gia tri LOQ cua phwong phap
dinh luong.

Phwong trinh  |Hé s6 twong| Khoang xac Bang 8. Két qua khao sdt dg chinh xdc cua tap
hoi quy quan (r) |dinh (pg/ml) 4-aminophenol tai gid tri LOQ (n=6)
4-AP | y=40676,8133x 0,9999 0,51-10,1 Néng do | Thoi gian lwu | Dién tich pic 956 SIN
PA | y=28156,8325x | 0,9992 |99,9-399,6 (hg/ml) (phut) (MAU x giay)
THC y = 18604,4577x 0,9999 8,01 -32,0 5,216 8357 108
Ph trinh He bt Khoa - 5,220 8416 10,3
wong trin & s6 twong | Khoang xéc > 104
hoi quy quan (r) dinh (ug/ml) 0,20 5,223 8333 0,
5,230 8373 10,7
4-AP | y=40676,8133x 0,9999 0,51-10,1 5219 8385 105
PA | y=28156,8325x 0,9992 |99,9 -399,6 5,214 8362 10,7
Trung binh 5,220 8371 10,6
THC y = 18604,4577x 0,9999 8,01 -32,0 RSD (%) 0,11 0,34 1,86
Bang 9. Két qua khdo st dg diing tap 4-aminophenol tai cic mirc néng do (n=3) so voi gid tri LOQ
Mtrc ndng do Ty lé thu héi trung binh % RSD (%)
110% 100,63 0,26
120% 100,66 0,45
130% 98,79 1,21
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Auto-Scaled Chromatogram
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tap 0.2ppm.  Dte Acquired: 7/8/2020 11:62:22 AM ST, Viali 1. nj#. 1; Channel: FDA 230.0 nm
1ap O 2ppm Date Acquired: 7/9/2020 12:13:30 PMIGT; Vial 1; inj#: 1, Ghamnel: FOA 230.0 nm
tap O.Zppm.  Date Acquired: 7/9/2020 12:36.40 PMIGT, Vial 1, Wi #. 1 el FOA 230.0 nm
iap O Zppm Daie Acquired 7/5/2020 12:57.67 PMICT. Vial 1. inj# 1. Ghannal FOA 230 0 nm

Date Acquired: 7/8/2020 1:40:31 PMIGT:  Viak 1, Wi # 1) Channel: FDA 230.0 nm

tap 0 Zppm  Date Acquired: 7/8/2020 2:0147 FMICT: Vial 1, ki# 1, Channel FDA 230.0 nm

Hinh 8. Siic ky d6 chudn tap 4-aminophenol 0,05 ppm (a) 0,1 ppm (b) 0,2 ppm (c) so sdnh cdc dung dich
chudn tap 4-aminophenol 0,2 ppm (d)
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Hinh 9. Siic ky do chudn tap 4-aminophenol 6 nong do dinh lwong (a), thém 10%
(b) thém 20% (c) va thém 30% so vdi nong do dinh lirong (d)
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D6 lap lai — Do chinh xdc trung gian
Bang 10. Két qua khao sit d¢ lap lai (n=6) va do
chinh xdc trung gian (n=12)

Do lap lai Do chinh xéac trung gian
TB (%) | RSD (%) | TB (%) RSD (%)
4-AP 0,0222 1,11 0,0228 2,53
PA 101,63 0,17 101,24 0,68
THC 99,66 0,72 99,74 0,54

Nhén xét: Gia tri RSD két qua dinh luwong
paracetamol, thiocolchicosid ctia mdi nguoi
phan tich va cta ca hai ngwoi phan tich déu
< 2,0%. Dong thoi, d6 sai khac két qua dinh
luong gitta hai nguoi phéan tich < 2,0%. Doi véi
tap 4-aminophenol do ham luwgong % so vdi
paracetamol rat thap nén gia tri RSD khé dat
dudi 2,0%. Do d6, quy trinh phan tich dat yéu
cau vé do lap lai va d6 chinh xac trung gian.

Do diung
Bdng 11. Két qud khdo sdt dj diing & moi mikc
nong dg¢ (n=3)

4-PA PA THC

Mie o (a o Ty I8 thu
ang don ¢ MU Rsp Y€ thul pep |7 p5i | ReD
ong dohoi trung (%) hoi trung (%) | trun (%)
binh % | V% | binh o | | un9 | o

binh %
80% 100,19 |0,59| 100,25 | 0,70 | 100,31 | 0,35
100% | 101,76 |0,66| 99,67 |0,48| 99,98 | 0,42
120% | 100,49 |1,12| 99,31 |0,19]| 100,03 | 0,24

Nhéan xét: Két qua khao sat d¢ dung cho
thay ty 1é thu hoi trung binh cuia paracetamol,
thiocolchicosid va tap 4-aminophenol ¢ ba
murc nong do 80, 100 va 120% so véi nong do
dinh lwong déu nam trong khoang 98 — 102%
voi gia tri RSD cua ty 1€ thu hoi déu khong
qua 2,0%. Do d6, quy trinh phan tich dat yéu
cau vé do dung.

BANLUAN

Trong ki thuat sac ky pha dao, kha ning
phéan tach cac chat phu thudc vao nhiéu yéu td
khéac nhau nhu tinh chét ctia chat phan tich, tinh
chét pha dong, loai pha tinh st dung, nhiét do
cOt, toc do dong... Két qua khao sat ty 1 pha
dong methanol — nude — acid acetic cho thay khi
do phan cuc ctia pha dong cang tang thi thoi

B - Khoa hoc Duwoc
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gian lvu cua cac chdt phan tich cang tiang, cac
chat phan tich ban dau khong tach khoi nhau ¢
ty 1€ (50:50:0,1, tt/tt/tt) va o ty 1¢ (80:20:0,1, tt/tt/tt)
hai pic paracetamol va thiocolchicosid da tach
hoan toan nhau tuy nhién khong thdy xuat
hién pic 4-aminophenol. Nguyén nhan la do
4-aminophenol 1a phan t&t c6 cdu tric don gian
va phan cyc nhat nén it tuong tac voi pha tinh
C18 va dugc rira giai sém nhat dan dén bi triung
voi pic dung mdi. Tiép tuc khao sat dung
moi pha dong thi acetonitril duwoc lwa chon
d€ thay thé cho methanol véi muc tiéu thay
doi luc rira giai cua pha dong giup phan tach
4-aminophenol mat khac acetonitril la dung moi
httu co ¢6 do nhdt thap lam giam 4p suat cdt va
hé thong giup tang tudi tho cho cot. Tuy nhién
khi thay th& methanol bang acetoniltril thi van
khong xuat hién pic 4-aminophenol va pic
thiocolchicosid bi ché & chan truwdc do do6
acetonitril xem nhuw khong phtt hop cho quy
trinh dinh lwong. Nhan xét néu chi dung hé
pha déng don gian thi khong thé phan tach dugc
4-aminophenol, nguyén nhan c6 thé'la do pH pha
dong chura phit hop 1am cho 4-aminophenol dé
dang bi ion hoéa thanh dang ion mang dién tich
am (dang phenolat) hodc mang dién tich duong
(dang mu6i amoni) hodc ¢ dang ion mang dong
thoi dién tich am va dién tich dwong (zwitterion)
cang lam tang tinh phan cuc ctia chat nay dan
dén giam tuong tac véi pha tinh va bi rira giai
qué sém cung véi pic dung moi. Vi thé quyét
dinh thay thé nuwéc da acid héa bang dém
phosphat véi wu diém 1a kha nang dém t6t va
nguong hap thu UV (UV cutoff) thap®® dé
khao sat pH thich hop cho quy trinh phan
tich. 4-aminophenol la mdt chat ludng tinh c6
tinh phan cuc voi pKar = 548 (d6i véi nhém
chtic amin) va pKaz = 10,46 (d6i v6i nhom chie
hydroxyl) do d6 khi ¢ trong pha dong c¢6 pH 7,0
ap dung phuwong trinh Henderson — Hasselbalch
d6i véi nhom chiee hydroxyl thi dang dang -OH
phenol gdp 2884 lan dang ion phenolat, doi voi
nhom chirc amin thi dang -NHz gap 33 lan dang
ion -NHs*. Vi vay ¢ pH 7,0 thi 4-aminophenol
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cha yéu ton tai & dang phan te c6 do phan
ciee thdp hon so véi dang ion, két qua lam
cho pic tap 4-aminophenol rtta giai cham
hon va tach hoan toan so véi pic dung moi.
Va d¢€ cai thién hon nita cc thong s& sac ky
cho pic 4-aminophenol cting nhw cac pic hoat
chat thi mot chwong trinh rira giai gradient voi
ty 1é pha dong c6 do phan cuc giam khi phan
tach tap 4-aminophenol dugc lya chon thay thé
cho viéc chay dang dong. Budc song phét hién
duoc lya chon la 230 nm ting véi cuc dai hap thu
ctia 4-aminophenol nham téng tin hiéu dép tng
v6i dau do cho pic 4-aminophenol tir d6 tang
kha nang phat hién, dinh ligng ctia quy trinh.
KETLUAN

ba xay dung duoc quy trinh dinh Iwong
paracetamol, thiocolchicossid va tap
4-aminophenol trong ché phdm da thanh phan
bang phuong phap HPLC véi dau do PDA mot
cach don gian, nhanh chéng va kinh t€. Quy
trinh phan tich cling da duwgc thadm dinh theo
hudng dan ca ICH ban hanh vao thang 11 ndm
2005 va theo S8 tay huéng dan ding ky thudc,
phu luc 8 cho thdy phwong phap cé tinh dac
hiéu cao, cho két qua dung va chinh xac, ¢ thé
ap dung vao viéc dinh luwgng cac ché pham chia
dong thoi hai hoat chat nay, gop phan xay dung
tiéu chuan co so cho cac ché pham chia
paracetamol va thiocolchicosid trong nwdc.
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