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Dinh lugng dong thoi cac hop chat axit ascorbic, acetaminophen,
phenylephrin HCI, guaifenesin, dextromethorphan HBr trong thuéc
vién bang phuong phép sic ky long hiéu nang cao
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Tom tit

Nghién ctu thyc hién vai hai muc tiéu: xay dyung va thim dinh quy trinh dinh lugng dong thoi
axit ascorbic, acetaminophen, phenylephrin HCI, guaifenesin, dextromethorphan HBr ¢ dang
thudc vién bang phuong phap sac ky long hiéu ning cao (HPLC), va ung dung quy trinh da

tham dinh dé dinh lwong mot sé mau trén thi truong c6 chira cac hop chat trén. Viéc phan tach
sic ky dwoc thyc hién trén cot pha dao C18 (250 mm x 4,6 mm, 5 um), ding kiéu ria giai
gradient vai pha dong A (dém photphat pH = 3,0) va pha dong B (acetonitril). Két qua nghién

ctru thu dwoc khoang ndng do tuyén tinh lan luot axit ascorbic, phenylephrin HCI,
acetaminophen, guaifenesin va dextromethorphan HBr la (8-56, 16-104, 40-240, 16-80 va 24-
146) ug-mL 1. Do ding phuong phap duoc xac dinh bang ty I phuc hdi trong khoang (98,80-
101,27) %. DO Iap lai c6 phan tram d6 léch chuan tuong dbi (% RSD) 1a 0,64 % (< 2,0 %).
Phuong phap dé xuat c6 thé ap dung dé dinh lugng sau loai thudc vién dang luu hanh trén thi
truong, va ca sau mau thue déu dat ham luong theo quy dinh Dugc dién Viét Nam V.
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1 Giéi thiéu

Hién nay, xu huéng két hop cac ché pham giam dau,
thong mii va tri ho dugc chu trong va st dung rong réi
dé tang hiéu qua diéu tri bénh. Trong sé do, axit
ascorbic,  acetaminophen,  phenylephrin  HCI,
guaifenesin va dextromethorphan HBr 1a cac ché pham
duogc phd bién nhat. Acetaminophen I loai thude duoc
dung dé giam sbt, dau dau va cac con dau nhiic nhe
khac. Acetaminophen la thanh phan chinh trong nhiéu
loai thudc tri cam lanh va cam, c6 thé dung riéng lé
hodc két hop véi pseudoephedrin, dextromethophan,
chlorpheniramin, phenylephirin HCI, doxylamin, va
guaifenesin. Phenylephrin HCI 1a dugc chat tac dung
gidng than kinh giao cam al (al-adrenergic) co tac
dung truc tiép 1én cac thy thé ol-adrenergic lam co
mach mau va lam tang huyét ap. Tac dung lam ting
huyét ap yéu hon norepinephrin, nhung thoi gian tac
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dung dai hon. Phenylephrin HCI gay nhip tim cham do
phan xa, lam giam thé tich mau trong tuan hoan, giam
leu lwgng mau qua than, ciing nhu giam mau vao nhiéu
mé va co quan cuia co thé nén phenylephrin HCI 1a mot
chat co mach manh, duoc str dung 1am thudc théng miii
va thudc tro tim. Guaifenesin c6 cong dung long dom
do kich thich tang tiét dich & duong ho hap, lam tang
thé tich va giam do nhét cia dich tiét & khi quan va phé
quan. Nho vay, thude lam tang hiéu qua cia phan xa ho
va lam dé téng dom ra ngoai hon. Dextromethorphan
HBr ding trong diéu tri ho khong c6 dom (ho khan).
Axit ascorbic dong vai tro nhu mot chat chéng oxy hoa
manh, ting cudng hé théng mién dich va c6 nhiéu tac
dung vai suc khoe [1, 2].

Tt ca cac hop chat néu trén c6 do phan cuc va gia tri
pKa khac nhau nén gay ra mot van dé vé phan tich dinh
luong ddng thoi cac hoat chat. Cac tai lidu nghién ciu
da d& xuat mot sé phuong phap phan tich dinh lugng
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nhu sic ky 16ng siéu hiéu nang (UPLC), do quang phd
UV, HPLC. Nghién ctu cua Rekulapally va cong su
diung phwong phiap HPLC dé xac dinh dong thoi
phenylephrin,  acetaminophen, guaifenesin  va
dextromethorphan & dang vién nén. Két qua nghién ctu
da chi ra c4c thanh phan dugc phan tach tét bang cot
Altima (50 mm x 4,6 mm, 5 pm), dung pha dong A la
axit photphoric (HsPO4) bang céch pha 1 mL axit trong
1 000 mL nudc va acetonitril (ACN) duéi dang dung
moi B, tach cac hop chat dung kiéu rira giai gradient.
Nhuogc diém phuong phap nay dung HsPO, 1am thanh
phan pha dong c6 gié tri pH = 1,88 nam ngoai gisi han
cho phép cua cot sic ky c6 pH trong khoang (tir 2 d&én
8) nén s& anh huong dén tudi tho cot sic ky. Bén canh
do, két qua nghién ctu chi ra hinh dang peak cua
phenylephrin bi kéo dudi voi hé sb kéo dudi 1,4 s& anh
hudng dén két qua phan tich [3].

Ngoai ra, phan Ion cac phuong phap HPLC da cong bd
déu sir dung tac nhan ghép cap ion dé ting kha ning
phan tach céac thudc trén cot gbc silica. Nam 2021,
nghién ctu cia Dagariya va cong sy di xac dinh dong
thoi dextromethorphan HBr, phenylephrin HCI va
chlorpheniramin maleat trong siro bang phuong phap
HPLC. Viéc dinh lwong duoc thuc hién bang cach dung
o6t C8 (250 mm x 4,6 mm, 5 um) va pha dong bao gom
dung dich &ém pH = 3,2 (hoa tan 1,08 gam mudi natri
cua axit octan-1-sulfonic va 1,0 mL triethylamin trong
1 000 mL nudc, diéu chinh vé pH = 3,2 bang dung dich
axit HsPOj4) va ACN véi kiéu rira giai gradient. Tir cac
diéu kién sic ky da chon, két qua thu dugc cd hé sé kéo
dudi lan lwot 1 phenylephrin  HCI (1,36),
chlorpheniramin maleat (1,49) va dextromethorphan
HBr (1,64) [4]. Két qua nghién ctu cho thiy cac hop
chat cd hé sé kéo dudi cao, dao dong trong khoang
(1,36-1,64). Trong d6, dextromethorphan HBr (1,64)
khong dat yéu cau vé hé sé kéo dudi (0,8-1,5) va ding
chuong trinh rira giai gradient c6 thoi gian luu lan luot
phenylephrin  HCI, chlorpheniramin maleat va
dextromethorphan HBr la 3,7 phut, 10,3 phuat va 11,1
phut. Phenylephrin HCI phan tach hoan toan, nguoc lai
kha nang phéan tach gitta chlorpheniramin maleat va
dextromethorphan HBr thoi gian luu qua gan nhau
(chéch Iéch 0,8 phut) va hinh dang hai peak bé rong nén
dé dan téi hién tuong chap peak. Bén canh d6, céac tac
nhan ghép cip ion (mubi natri cua axit octan-1-
sulfonic) dung lam thanh phan pha dong c6 xu huéng
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hap phu rit manh & pha tinh, dan dén khé phuc hdi cac
dac tinh ban dau cua cot.

Truéc day, dinh lwong ddng thoi acetaminophen,
phenylephrin HCI, guaifenesin va dextromethorphan
HBr bang UPLC ghép véi dau do UV—Vis da duoc thyuc
hién. Viéc phan tach sic ky cua bdn hoat chat duoc
pham nay duoc thyuc hién trén cot pha dao C18 (100
mm x 2,1 mm, 1,7 usm) bang kiéu ria giai gradient
trong 13 phat voi pha dong A bao gom chat dém (axit
HsPO, 18,3 mM va 4,94 mM mudi natri cua axit
sunfonic 1-heptan) va nudc theo ty 1€ 95:5 v/v, pha
dong B (hdn hop gém axit HsPO, 18,3 mM va mudbi
natri cua axit sunfonic 1-heptan 4,94 mM) va nudéc theo
ty 1& 20:80, va phat hién ¢ budc song 214 nm. Két qua
nghién ciru, cho thay céc peak tach hoan toan va dbi
xtng véi hé sé kéo dudi dao dong trong khoang (1,0-
1,2) [5]. Phuong phap UPLC str dung chua phd bién tai
céc cong ty duoc & Viét Nam vi chi phi thiét b dat tién
hon so véi may HPLC khoang 5 lan va d6 nhay cua
phuong phap phén tich cao hon so véi HPLC nén phu
hop dé xac dinh ham luong vét hoic du lugng thudc
bao vé thuc vat (tir pg-L ! dén ng-L ™) va yéu ciu ngudi
k¥ thuat vién phai c6 trinh d chuyén mon cao. Phuong
phap HPLC c6 vu diém d6 nhay, do chinh xac cao hon
phuong phap quang phd UV-Vis, khong yéu cau phai
dung dién cuc chon loc nhu chuin do dién thé. Phuong
phap HPLC ding dé dinh luong cac déi twong mau thir
c6 ndng do tir mg-L 1 dén pg-L " va cac hop chit cé tinh
chét tir khdng phan cuc dén phan cuc phu hop véi tinh
chat ho& hoc cac khang sinh dung trong diéu tri bénh
nén HPLC dugc ¢ng dung rong rai trong duoc pham.,
Nim 2016, nghién ctru caa Nguyén Thi Dung va cong
sy di xac dinh ddng thoi paracetamol, phenylephrin,
chlorpheniramin va hop chat lién quan 4-aminophenol
trong duoc pham bang HPLC. Cac hop chét nay duoc
phan tach trén cot C18 (250 mm x 4,6 mm, 5 um) bang
kiéu rira giai gradient, sir dung dung dich dém KH,PO,4
(pH 2,5) va ACN lam pha dong, toc do dong 1,4
mL.phGt?, nhiét do 35 °C va phat hién & budc séng 265
nm dbi véi clorpheniramin va 278 nm ddi Vi
paracetamol, phenylephrin va 4-aminophenol. Két qua
thu duoc cac hop chat tach nhau hoan toan va hinh dang
peak dbi xung, véi hé sb kéo dudi lan luot 1
phenylephrin ~ (1,1),  paracetamol  (1,3) va
chlorpheniramin (1,2) [6]. Vi vay, nghién ctru chon pha
do6ng gdbm ACN/dung dich dém KH2PO,. Cho dén nay,
cac cong bd van chwa co quy trinh dinh lvong dong thoi
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nim hoat chit gom axit ascorbic, acetaminophen,
phenylephrin HCI, guaifenesin va dextromethorphan
HBr bang HPLC trong thudc vién. Bén canh d6, nham
muc dich kiém soat chat luong thude trong dugc pham
dé dam bao an toan cho ngudi tiéu ding va tdi uu quy
trinh phan tich don gian, c6 thé ap dung dé dang cho
céc cong ty Duoc pham, nghién ctru nay duoc dé xuat
thuc hién nham nghién ciru dinh luong dong céac hop
chét axit ascorbic, acetaminophen, phenylephrin HCI,
guaifenesin va dextromethorphan HBr trong thuéc vién
bang HPLC va 4p dung quy trinh da xay dung dé dinh
luong ddng thoi ndm hoat chét trén trong thudc vién
dang duoc luu hanh trén thi truong.

2 Vat liéu va phuong phap nghién ctru

2.1 Nguyén vit liéu

2.1.1 Hoa chit: dung méi methanol, triethylamin, axit
photphoric (HsPQO.,), kali dihydrophosphat, acetonitril
(ACN) (tat ca déu caa Supelco, Germany); Chat chuan
ham lwgng nguyén trang acetaminophen (99,7 %),
guaifenesin (99,5 %), axit ascorbic (100,1 %),
phenylephin HCI (100,1 %), dextromethorphan HBr
(95,1 %) (Vién Kiém nghiém Thudc Trung uong); Mau
thir vién nén bao phim Ameflu Daytime + C ameflu
(mdi vién chira acetaminophen 500 mg, guaifenesin
200 mg, axit ascorbic 100 mg, phenylephrin HCI 10 mg
va dextromethorphan HBr 15 mg), Ameflu Day Time
(mdi vién chaa phenylephrin  HCI 10 mg,
acetaminophen 500 mg, guaifenesin 200 mg,
dextromethorphan HBr 15 mg), Glotadol Flu (mdi vién
chtra phenylephrin HCI 10 mg, paracetamol 500 mg,
guaifenesin 200 mg, dextromethorphan HBr 15 mg).
Deflucold Day (mdi vién chira phenylephrin HCI 5 mg,
paracetamol 500 mg, dextromethorphan HCI 15 mg).
2.1.2 Thiét bi: may sic ky long hiéu ning cao
(Shimadzu, Japan); Can phén tich (Shimadzu, Japan)
v6i do chinh xac 0,0001 g; Bo loc rat chan khong
(Agilent,USA); Bé siéu am (Elma, Germany); Cot sic
ky RP-18 (250 mm x 4,6 mm x 5 pum) (Shimadzu,
Japan).

2.2 Phuong phéap nghién cuu

2.2.1 Khao st diéu kién t6i uru quy trinh phan tich
2.2.1.1 Khao sat chuong trinh rua giai gradient
Nghién ciru dwa vao cac thong sé Iy hoa cua cac hoat
chat trén gdm cong thirc phan tu, gia tri pKa, do tan, va
tinh phan cuc nén da tién hanh khao sét ty 1é thanh phan
pha dong véi diéu kién sac ky nhu sau:

Cot sic ky: C18 (250 mm x 4,6 mm, 5 um), nhiét do
cot 35 °C, dung diu do PDA phat hién budc song 220
nm d6i véi  phenylephrin, guaifenesin  va
dextromethorphan HBr, 245 nm ddi véi axit ascorbic
va acetaminophen, téc do dong 1,4 mL-phat™, thé tich
tiém 20 pL.

Pha dong A: pha dém phosphat pH = 3,0 bang c4ch hoa
tan 2,72 g KH,PO, va 3 mL triethylamin vira da 1 000
mL nudc, diéu chinh bang axit HsPO, dén pH = 3,0.
Pha dong B : ACN.

Dung méi pha mau: ACN/pha dong A (10:90; v/v).
Dung dich chuan géc axit ascorbic: can chinh xéc
khoang 50 mg chuén axit ascorbic vao binh dinh mirc
50 mL, thém nudéc cit téi vach, tron déu.

Dung dich chuan gdc acetaminophen: can chinh xéac
khoang 50 mg chuin acetaminophen vao binh dinh
mirc 10 mL, thém nudc cat téi vach, tron déu.

Dung dich chuan gbc phenylephin HCI: can chinh xac
khoang 25 mg chuin phenylephin HCI vao binh dinh
mirc 25 mL, thém nudc cit tGi vach, tron déu.

Dung dich chuan géc guaifenesin: can chinh xéc
khoang 40 mg chuan guaifenesin vao binh dinh mirc 20
mL, thém nudc cit ti vach, tron déu.

Dung dich chuan géc dextromethorphan HBr: can
chinh xac khoang 30 mg chuan dextromethorphan vao
binh dinh mtrc 20 mL, thém nudc cét téi vach, tron déu.
Dung dich hdn hop chuén: 1y chinh xac 1 mL mdi chuan
gdc gdbm axit ascorbic, acetaminophen, guaifenesin, va 2
mL chuan goc gom phenylephin HCI, dextromethorphan
HBr gdc vao binh dinh mic 50 mL, thém dung mdi pha
mau toi vach, tron déu va loc qua mang loc 0,45 pm (loai
PTFE - polytetrafluoroethylene).

2.2.1.2 Khao sat pH cua dung dich dém

T6i wu gia tri pH cac dung dich dém (3,0, 5,0 va 7,0)
dugc dénh gia thong qua hinh dang peak sic ky dbi
xang vai hé sé bét ddi xting trong khoang (0,8-1,5), do
phan giai giira hai peak lién ké nhau (Rs > 2), va dién
tich peak.

Hoa tan 2,72 g KH,PO4va 3 mL triethylamin vira du 1
000 mL nudc, diéu chinh bang axit HsPO4 dén pH =
3,0;pH=5,0vapH=7,0.

Pha hdn hop chuén tai 3 mirc ¢ém pH = (3,0, 5,0 va 7,0)
gom axit ascorbic (20 pg-mL™), phenylephrin HCI (40
ug'mL™?), acetaminophen (100 pg-mL™!), guaifenesin
(40 pg'mL™t) va dextromethorphan HBr (60 pg-mL™).
2.2.1.3 Khao sat dung moi pha mau
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Dung mdi pha mau theo ti 1& thé tich ACN/dém (3:97,
v/v), (10:90, v/v) va (50:50, v/v) duoc tbi uu dya trén
hinh dang peak sic ky d6i xung véi hé sb bat ddi xang
(0,8-1,5), d6 phan giai gitra hai peak lién ké nhau (Rs >
2), va dién tich peak.

Pha hdn hop chuian gom axit ascorbic (20 pugrmL™),
phenylephrin HCL (40 ug-mL™), acetaminophen (100
ugmL™),  guaifenesin (40 pugmL?)  va
dextromethorphan HBr (60 pg-mL™).

2.2.2 Xay dung phuong phap dinh luong

Céc tiéu chuan cua quy trinh tham dinh theo ICH véi
cac quy dinh vé tinh tuong thich hé thdng, tinh dic
hiéu, tinh tuyén tinh, d6 chinh xac va do dang [7,8].
2.2.2.1 Tinh twong thich hé théng sic ky

Hon hop chuan gom axit ascorbic (20 pgrmL™),
phenylephrin HC1 (40 ug-mL™?), acetaminophen (100
ug'mL ), guaifenesin (40 pg-mL ), dextromethorphan
HBr (60 pg'mL™) tiém vao may HPLC, thuc hién tiém
lap 6 1an. Yéu cau dat dugc gdbm % RSD cua hé s kéo
dudi cac peak va cac 1an tiém lap < 2,0, hé s6 phan giai
cua hai peak (Rs) > 2.0 va s dia li thuyét > 3 000.
2.2.2.2 Tinh tuyén tinh

Khao sat ddy mau chuan c6 nong d6 khac nhau dé xac
dinh khoang nong do tuyén tinh. Pha cac dung dich
chuan axit ascorbic ¢ ndng do tuong tng (8, 16, 20, 24,
40 va 56) pg-mL%, phenylephrin HCI (16, 32, 40, 64, 80
va 104) pg-mL?, acetaminophen (40, 80, 100, 120, 200
va 240) pg-mL, guaifenesin (16, 32, 40, 48, 64 va 80)
ug-mL?, dextromethorphan HBr (24, 48, 60, 97, 121 va
146) pg'mLt. Xay dung duong chuin S = aCx + b véi
truc [x] biéu thi ndng d6 va truc [S] 1a dién tich peak cua
mdi mau chuan. Xac dinh hé s6 twong quan (R) giira dién
tich peak (S) va nong do (x). Yéu cau R2>0,99.

2.2.2.3 Tinh d3c hiéu

Chuéan bi 4 loai mau cho thir nghiém gom dung dich
mau tring (dung méi), mau ther, mau chuan va mau thir
thém chuan dugc tiém vao hé thong HPLC trong cling
cac diéu kién thar nghiém, sic ky dd dwoc ghi lai cho
tung dung dich va hinh dang cua cac peak.

Mau thtr gbc: lay 20 vién, can tinh khéi lugng trung
binh cua 20 vién, nghién min, tron déu. Can chinh xéc
mot lugng thude da nghién min twong wng véi 1 vién
thubc chira 500 mg (acetaminophen), 200 mg
(guaifenesin), 100 mg (axit ascorbic), 15 mg
(dextromethorphan HBr) va 10 mg (phenylephrin HCI)
vao binh dinh muc 100 mL, hoa tan, siéu &m 10 phat
va dinh mirc dén vach bang nudgc cit.
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Chuin bi miu lam viéc ddéi voi acetaminophen,
guaifenesin va axit ascorbic: L4y chinh xac 1 mL mau
thir goc vao binh dinh mtrc 50 mL va dinh muc téi vach
bang dung mdi pha mau, tron déu va loc qua mang loc
0,45 pum.

Chuan bi miu lam viéc ddi véi phenylephin HCI,
dextromethorphan HBr: lay chinh x4c 10 mL mau thu
gdc vao binh dinh mac 25 mL va dinh mac téi vach
bang dung mdi pha mau, tron déu va loc qua mang loc
0,45 pum.

Mau thém chuan acetaminophen, guaifenesin va axit
ascorbic vao mau thu: lay chinh xac 1 mL mdi dung
dich chuan géc gom acetaminophen (5 000 pg'mL™),
guaifenesin (2 000 pg-mL™), axit ascorbic (1 000
ng'mL™1 va 1 mL dung dich mau thir gdc vao binh dinh
muc 50 mL, bé sung dung mdi pha mau dén vach, loc
qua mang loc 0,45 pm.

Mau thém chuan phenylephin HCI, dextromethorphan
HBr vao mau thi: lay chinh xac 1 mL mdi dung dich
chuan géc gom dextromethorphan HBr (1 500
pg-mL 1), phenyephirin HCI (1 000 pg'mL ™) va 10 mL
dung dich mdi thir goc cho vao binh dinh mirc 25 mL,
bé sung dung mdi pha mau dén vach, tron déu, loc qua
mang loc 0,45 um.

2.2.2.4 D6 chinh xac

Tién hanh phan tich mau theo quy trinh phan tich da
xay dung, thuc hién hai ngay phan tich khac nhau, moi
ngay tién hanh danh gia sau mau thir khac nhau trén
cung mot quy trinh phan tich, véi ndng d6 mau thir axit
ascorbic (20 pgmL™), phenylephrin HCI (40
ug'mL™?), acetaminophen (100 pg-mL™!), guaifenesin
(40 pgmL™), dextromethorphan HBr (60 pgmL™).
Yéu cau phan trim ham luong so v6i ham lugng ghi
trén nh@n cua axit ascorbic khoang (95-110) %,
acetaminophen (95-105) %, phenylephrin HCL (90-
110), dextromethorphan HBr (90-110) %, guaifenesin
(90-110) % va phéan tram d6 léch chuan tuong doi
khong qua 2,0 % [9, 10]. D6 Iap lai tinh trén két qua
ngay thir nghiém tha nhét, do chinh xac trung gian tinh
trén két qua caa hai ngay thuc hién.

2.2.2.5 o dung

Do dung duoc xac dinh bang cach thém ¢ cac mirc (80,
100 va 120) % so véi nong do i thuyét cua chat chuan
vao luong mau thir da biét vé ham luong.

Do diung 80 %: lay chinh x4c 4 mL mdi dung dich
chuian géc gom acetaminophen (1 000 pgmL™),
guaifenesin (400 pgmL™), axit ascorbic (200
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ng-mL 1) va 1 mL dung dich mau thir gbc vao binh dinh
muc 50 mL, bé sung dung mdi pha mau dén vach, tron
déu, loc qua mang loc 0,45 um.

L4y chinh xac 2 mL mdi dung dich chuan géc gom
dextromethorphan HBr (600 ug'-mL™), phenyephirin
HCI (400 pg-mL™) va 10 mL dung dich mau thtr goc
cho vao binh dinh mac 25 mL, bd sung dung mdi pha
mau dén vach, tron déu, loc qua mang loc 0,45 um.
Do dung 100 %: lay chinh xac 1 mL mdi dung dich
chuan géc gém acetaminophen (5 000 pgmL™),
guaifenesin (2 000 pg.mL™?), axit ascorbic (1 000
pg'mL™1) va 1 mL miu thir gdc vao binh dinh mic 50
mL, b6 sung dung méi pha mau dén vach, tron déu, loc
gua mang loc 0,45 pm.

L4y chinh xac 1 mL mdi dung dich chuan géc gom
dextromethorphan HBr (1 500 pg-mL ™), phenyephirin
HCI (1 000 pg.mL™) va 10 mL dung dich mau thir gbc
cho vao binh dinh mac 25 mL, b6 sung dung méi pha
mau dén vach, tron déu, loc qua mang loc 0,45 pum.
Do dung 120 %: ldy chinh xac 6 mL mdi dung dich
chuan gdc gom acetaminophen (1 000 pgmL™),
guaifenesin (400 pgmL™), axit ascorbic (200
pg'mL ™) va 1 mL dung dich mau thir gdc vao binh dinh
muc 50 mL, bé sung dung mdi pha mau dén vach, tron
déu, loc qua mang loc 0,45 pm.

Lay chinh x4c 3 mL mdi dung dich chuan géc gom
dextromethorphan HBr (600 ug'mL™), phenyephirin
HCI 400 (pgrmL™) va 10 mL dung dich mau thir goc
cho vao binh dinh mac 25 mL, b6 sung dung méi pha
mau dén vach, tron déu, loc qua mang loc 0,45 pum.
Yéu cau ti 1¢ phuc hoi nam trong khoang (98-102) %.
3 Két qua nghién cau

3.1 Khao sat diéu kién téi wu cho quy trinh phan tich
3.1.1. Khao sat chuong trinh rira giai gradient

mAU

10.858 / Acetaminophen

400

300

200

" 4.237 1 Phenylephrin HCL

100

" 2,774/ Axit ascorbic

0
o 5 10

Trong mdt nghién ctu trude ddy cho thdy cé su khéc
biét vé& d6 phan cuc giita cac hop chét thudc trong khi
“xac dinh dong thoi paracetamol, phenylephrin,
chlorpheniramin va hop chat lién quan 4-aminophenol
trong duoc pham bang HPLC” [6] nén chwong trinh rira
giai gradient duogc lya chon, dung dung dich dém
photphat pH 3,0 va ACN lam pha dong, toc do dong
1,4 mL-phat ! va cot C18 (250 mm x 4,6 mm, 5 um),
budc song phét hién 220 nm dé xac dinh phenylephin
HCI, guaifenesin, dextromethorphan va 245 nm dbi véi
cac hop chat axit ascorbic, acetaminophen. Nghién ctu
khao sat diéu kién sic ky theo gradient 1 nhu Bang 1.
Bang 1 Chuong trinh rira giai gradient 1

o Ty I€ dung mai (%)
Thai gian Dung dich dém Acetonitril
(phit) photphat pH 3,0 (A) ®)
1 7 3
5 9% 5
6 90 10
11 90 10
7 85 15
23 85 15
2 97 3
30 97 3

Keét qua thu dugc thé hién ¢ Hinh 1, d6i véi chuong trinh
gradient 1, hai hop chat gém axit ascorbic va
phenylephin HCI, tach tét véi hé sb kéo dudi lan luot 12
1,19 va 1,07 va do6 phén giai gita hai peak 7,61 nén gitr
lai ti 16 ban dau trong gradient tuyén tinh véi khoang thoi
gian tir 1 dén 5 phit twong tng ty 1& % ACN (ting tir 3
dén 5). Bén canh d6, voi diéu kién sic ky trén, hai hop
chat con lai acetaminophen va guaifenesin tach nhau
hoan toan véi do phan giai giita hai peak 34 va 78. Déi
véi dextromethorphan HBr 13 hop chat it phan cuc nhat
(logkow 3,75) so véi bdn hop chat con lai, nén khong
duoc rira giai ra khoi cot sac ky.

PDA Multi 1 220nm . 4nm

24.183 / Guaifenesin

15 20 25
min

Hinh 1 Séc ky d cua axit ascorbic va phenylephin HCI, acetaminophen va guaifenesin tai Amax 220 nm
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Nghién cuu tiép tuc diéu chinh thanh phan pha déng
bang cach tang ti 1& (%) dung moi hitu co ACN tir 10
% 1én 60 % dé day chat it phan cuc con lai ra khoi cot
sac ky. Chuong trinh pha dong sau khi diéu chinh duoc

thé hién ¢ chuong trinh gradient 2 (Bang 2).
Bang 2 Chuong trinh rira giai gradient 2

Tap chi Khoa hoc & Céng nghé Vol 7, No 3

Véi diéu kién sic ky nhu trén, phan tach duoc 5 hop
chat lan luot axit ascorbic, phenylephrin HCL,
acetaminophen, guaifenesin, dextromethorphan va cac
hop chat tach nhau hoan toan. Bén canh d6, trong
khoang thoi gian 7,5 phat dén 12,5 pht ¢6 hién tuong
tréi duong nén va hinh dang peak bi kéo duoéi lan luot

Thisi gian Ty lgdung mdi (%) la acetaminophen (1,31), guaifenesin (1,31),
(phiit) Dung dich d¢m Acetonitril dextromethorphan HBr (1,42) so véi gradient 1 gdm
photphat pH 3,0 (A) (B) . h 1.05 T (1.0 d thé hia
1 97 3 acetaminophen (1,05), guaifenesin (1,0) duoc thé hién
5 95 5 Hinh 2.
10 40 60
12 40 60
15 97 3
20 97 3
AU § PDA Wi §220nm,4nm
750 |5 g s
' |5 £ 8
3 E S ¢
500- £ b g 3
g 3 N ® s
§ 3 | | 8
b 2 | =
250~ é é | “. |
2 m I \I\ |
v R N . T— I DN .
0.0 I ' ' 2{5 ' ' 5?0 I 7{5 16.0 | ' ’ 12.5'
min

Hinh 2 Sic ky db cua axit ascorbic, phenylephrin HCL, acetaminophen, guaifenesin, dextromethorphan tai Amax 220 nm

Nghién ctru nham muc dich giam hién tugng troi dudng

Bang 3 Chuong trinh rua giai gradient 3

nén va kéo dudi nén giam ti 1 % ACN tir 60 % xudng Thi aian Ty 1¢ dung mai (%)
\ , N s . N , - (1 " . Y]
50 % va kéo dai thoi gian chay gradient bang cach tiang (phgt) Dung dich dém Acetonitril
thém thoi gian chay gradient 20 phit (thay doi khoang - photphat F;';' =30(A) (g’)
thoi gian gradient tir (5-10) phat (thoi gian = 5 phat) tai S o z
gradient 2 bang khoang thoi gian tir (5-25) phit (thoi 25 50 50
gian = 20 phat) ¢ gradient 3). Cudi cung dua Vé ty 18 26 50 50
ban dau dé tiép tuc sic ky cac mau sau do, két qua duoc 27 97 3
thé hién tai gradient 3. 30 97 3
mAU
500 | S PDA Multi 1 220r¥1,4nm
400 - | g g %
[} s ® <
30 o B I3 3 £
g 2 5 s -
20 L | | g
23 ‘ ‘ =
~ ! | }I
100 2\ I I [
‘ 5:> U' [ i
- . T . e NUR | 3 ..
0.0 25 5.0 75 10.0 125 15.0 175 200  min

Hinh 3 Sic ky do axit ascorbic, phenylephrin HCL, acetaminophen, guaifenesin, dextromethorphan HBr tai Amax 220 nm
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Déi véi chuong trinh gradient 3, sau khi d3 diéu chinh,
sic ky db da tach duoc ndm hop chit, hé sb kéo duodi
giam lan luot gdm axit ascorbic (1,20), phenylephrin
HCI (1,04), acetaminophen (1,07), guaifenesin (1,07),
dextromethorphan HBr (1,27) va hién tugng troi duong
nén giam rd rét so véi gradient 2. Do d6, chuong trinh
nay dugc lya chon lam chuong trinh rira giai gradient
cua thanh phan pha dong dé phan tich dong thoi nam
hoat chat khao sat va thoi gian luu cta cac chat duoc
thé hién & Hinh 3.

3.1.2 Khao sat pH cua dung dich dém

Bang 4 Két qua khao sat & dém pH = 3,0; pH =5,0; pH=7,0

Nghién ciu khao st anh huéng cua pH pha dong dén
kha nang luu gitr va do phan giai caa acetaminophen,
guaifenesin, axit ascorbic, phenylephin HCI va
dextromethorphan HBr. Mirc @6 ion hda cua cac hoat
chat phu thudc vao pKa va pH caa thanh phan pha dong.
Hoat tinh axit bazo ctia cac hop chat nay lién quan dén
su proton hoéa hodc khir proton cua axit ascorbic pKa
bang (4,25 va 11,79), acetaminophen pKa bang (9,46 va
14,17), guaifenesin (pKa 13,6), phenylephin HCI (pKa
=9,34), dextromethorphan HBr (pKa = 8,85) [9-11].
Tién hanh khao sat cac dém pH = 3,0; pH = 5,0; va pH
= 7,0 va két qua duoc thé hién ¢ Bang 4.

) ] H=30 H=50 H=7,0
Tén hoat chat tr Sp As Rs tr g As Rs tr g As Rs
AXit ascorbic 264 | 906605 | 1,20 242 | 710359 | 1,26 229 | 618457 | 1,65
Phenylephrin HCI 363 | 994843 | 104 | 515 | 364 | 995779 | 1,06 | 643 | 403 | 972442 | 1,05 | 835
Acetaminophen 1075 | 6049198 | 1,07 | 3325 | 1070 | 6031310 | 1,07 | 3349 | 1064 | 6020517 | 1,06 | 30,09
Guaifenesin 16,77 | 1302176 | 107 | 3351 | 16,75 | 1310600 | 1,07 | 33,77 | 16,72 | 1307604 | 1,08 | 33,98
aeBXr”omemorpha” 20,38 | 1006754 | 1,27 | 2058 | 2045 | 1011695 | 1,33 | 21,03 | 2344 | 1002910 | 1,60 | 31,65

(™)tr: thoi gian luu (phut), S: dién tich peak, As: hé s6 kéo dudi,

Két qua khao sat anh huong pH dém (Bang 4) cho thiy
khi ting 6 pH dung dich dém pha dong tir 3,0 &én 7,0
thi trong 5 hop chat, axit ascorbic c6 sy khac biét nhat.
Su luu giir cua axit ascorbic trong cot sic ky va tin
hiéu do (dién tich peak) déu giam khi cang ting pH
cia dung dich rea giai. Bén canh do,
dextromethorphan HBr chi thay di thoi gian luu khi
tang 1én pH = 7,0. Tuy nhién, kha nang luu gilt
phenylephrin HCL, acetaminophen va guaifenesin
hau nhu thay d6i khong dang ké trong khoang pH
duoc nghién ctru do gia tri pKa cao (phenylephin HCI
(pKa = 9,34), acetaminophen (pKa 9,46 va 14,17),

OH
HO-(S:Z—O
HO

OH
AscH»

"0

OH OH
o _o o _o

AscH"

Rs: hé sb phan giai giira hai peak lién ké nhau

guaifenesin (pKa = 13,6). Nguyén nhan c6 su khac
biét 1a do theo phuong trinh Henderson-1-Hasselbalch
bidu di&n méi quan hé giira pH dung dich va pKa cua
1 hop chat khi pH dung dich Ién hon 2 don vi gié trj
pKa, thi dung dich gan nhu khir proton hoan toan (99
%) [12,13] nén khi axit ascorbic trong moi trudng dém
pH = 7,0 thi dang chiém wu thé 13 ascorbate AscH—
(99,8 %) trinh bay ¢ Hinh 4. Piéu d6 c6 nghia axit
ascorbic ton tai dang anion, diéu nay s& lam giam sy
tuong tac giira axit ascorbic va cot sic ky, do d6 1am
giam tin hiéu (dién tich peak) va s& rira giai ra sém
(2,29 phut) so véi tai dém pH = 3,0 (2,64 phat).

OH (o) o

Asc™

Hinh 4 Muc do ion hod cua axit ascorbic

V& mit cAu trdc, axit ascorbic (H2A) 1a mot axit 2 nac
phén ly (pKal = 4,25 va pKa2 = 11,79). Tai pH = (4-5)
cua dung dich dém pha déng véi sy khir proton cua
nhom O(3)—H thi hinh thanh dang monoanion (AscH—)
va tai pH = (11-12) véi su khie proton cua nhém
O(2)-H thi hinh thanh dang dianion (Asc2-) [14].
Nguoc lai, pH < pKa (4,25), dang tdn tai chinh 13 acid
ascorbic. Vi vay, do pH = 3,0 duoc chon vi gia tri nay

mang lai sy phi hop tét nhat gitra hinh dang peak dbi
xung, do phén giai (Rs > 2), va dién tich peak cao hon
S0 V§i gia tri pH con lai.

3.1.3. Khao sat dung méi pha mau

Tién hanh khao sat dung mdi pha miu theo ti 16 ACN—
dém (3:97, v/v), (10:90, v/v) va (50:50, v/v). Két qua
duoc trinh bay ¢ Bang 5.
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Bang 5 Két qua khao sét ti 1¢ dung moi pha mau giita ACN — dém
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Tén hoat chét ACN — dém (3:97, v/Iv) ACN — dém (10:90, v/v) ACN - dém (50:50, v/v)
R A Rs R A As tr A Rs
Axit ascorbic 2,62 941 407 2,64 906 376 2,62 402 868
Phenylephrin HCI 3,88 990 351 6,20 3,63 997 019 5,15 2,87 535 380 1,20
Acetaminophen 10,85 | 6037929 | 36,25 | 10,74 | 6097490 | 33,25 | 10,59 | 6046 717 | 39,39
Guaifenesin 16,53 | 1216820 | 56,98 | 16,76 | 1304724 | 33,51 | 16,78 | 1303073 | 47,29
Dextromethorphan 20,22 | 1002601 | 22,99 | 20,39 | 1005119 | 22,42 | 22,28 | 1000527 | 22,43

(*) tr: thoi gian heu (phiit), S: dién tich peak, As: hé 6 kéo dudi, Rs: hé s6 phan giai giiza hai peak lien ké nhau

Sau khi chon dung dich déém pH = 3,0, ty 1€ dung méi
pha miu duoc téi wu hoa trong nghién ctu tiép theo.
Khi cang tang d¢ phéan cuc ti I¢ ACN thi axit ascorbic
va phenylephrin HCI bi rira giai nhanh hon so véi cac
hop chét con lai, gay ra hién tugng chong Iap cac peak
giita axit ascorbic va phenylephrin HCI dugc thé hién
16 thong qua do phan giai giam dan tir 6,20 xudng con
1,20 twong tmg ACN tang tir 3 % lén 50 %. Vi vay,
trong nghién ctru ndy, chon dung méi pha mau gom pha
dong 20 mM KH2PO, pH 3,0:ACN (90:10, v/v) vi két
qua chi ra hinh dang dinh ddi xtng, hé s tach va tin
hiéu tdt hon so v&i cac ti 1é con lai nén duoc chon cho
quy trinh dinh lurong ddng thoi cac hop axit ascorbic,
acetaminophen, phenylephrin HCI, guaifenesin va
dextromethorphan HBr trong thudc vién bang phuong
phép HPLC.

Nam 2020, nghién ctru cua Sridevi va cong sy dung
phuong phap HPLC dé dinh luong ddng thoi axit
ascorbic, phenylephrin HCI, acetaminophen va
levocetirizin HCI bang phuong phap HPLC, dung kiéu
rira giai gradient, thanh phan pha dong gdm dung dich
dém photphat pH = 4,0 va acetonitril va thé tich tiém
kha 16 1a 50 pL, dung ddu do UV dé phat hién cac hop
chat & budc song 220 nm [4]. Két qua thu duoc khoang
néng do6 tuyén tinh cua axit ascorbic (101-304)
pugmL™!', phenylephrin  HCI (15-40) pgmL™',
acetaminophen (125-375) pug-mL™' cao hon so voi
phuong phap nghién ctru dé xuét axit ascorbic (8-56)
pug-mL™!', phenylephrin HCI (16-104) pgmL™,
acetaminophen (40-240) pg'mL™". Qua d¢, dé ting su
tuong tac giita axit ascorbic va cot sic ky, 1am ting dién
tich peak nén chon dém photphat pH = 3,0 thay vi dém
pH = 4,0. Bén canh d6, nghién ctru chon dau do PDA
dé xac dinh phenylephin HCI, guaifenesin,
dextromethorphan ¢ budc song phat hién 220 nm va
axit ascorbic, acetaminophen tai 245 nm.

Hon nira, trong qui trinh xir Iy mau caa nghién ctu da
thuc hién b'fmg cach can chinh xac 1 lwong thudc
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tuong tng 1 vién thudc chira axit ascorbic 200 mg,
phenylephrin HCI 5 mg, acetaminophen 500 mg,
levocetirizin 5 mg vao binh dinh muc 200 mL, hoa tan
va dinh muc t6i vach bang dung mdi pha mau. Sau do,
ldy 5 mL trén vao binh dinh mac 50 mL va pha lodng
dén vach bang dung dich pha mau. Su chéch Iéch nong
d6 céac hoat chit co trong mau thir gdm axit ascorbic
(100 pg'mL 1), acetaminophen (250 ug'mL ™) cao gip
hon 40 1an so v&i phenylephrin HCI (2,5 pgrmL™1),
levocetirizin (2,5 pg-mL ) nén dan t6i hinh dang peak
cua phenylephrin HCI, levocetirizine rit bé so voi
hinh dang peak axit ascorbic, acetaminophen. Do do,
phuong phap nghién ctiru dé xuat da khic phuc bing
cach chuan bi mot mau thir gdc. Sau d6, pha riéng mau
lam viéc dbi véi acetaminophen, guaifenesin va axit
ascorbic va pha riéng mau lam viéc ddi voi
phenylephin HCI, dextromethorphan HBr tir mau thir
gbc. Sau do, tiém hai miu ndy vao hé théng may sic
ky gitip quan sat dugc rd rang hinh dang cua tung peak
sic ky duoc thé hién Hinh 8, Hinh 9 va Hinh 10.

Uu diém phuong phap dé xuat dinh lugng dong thoi 5
hoat chit gdom axit ascorbic, phenylephrin HCI,
acetaminophen, guaifenesin, dextromethorphan HBr cé
trong thudc vién trén cling mot qui trinh phan tich, giup
tiét kiém thoi gian va kinh té. Cac hop chat phan tach
hoan toan khi dung kiéu rira giai gradient, ding thanh
phan pha dong dém photphat va ACN d& tim va qui trinh
xir ly mau don gian phd hop véi diéu kién thyc té cia
cong ty dugc pham thay vi dinh lugng timg hoat chat
mot ton thoi gian va kinh phi. Hon nita, phuong phéap
dugc tham dinh va dap ang cac yéu cau cia ICH vé do
dac hiéu, do thich hop hé thong, do ding, d6 chinh xac.
3.2 Xay dung phuong phap dinh luong

3.2.1 Khao sat tinh twong thich ciia hé thong sic ky
Tiém lap 06 lan lién tiép dung dich chuan dé danh gia
tinh twong thich hé thong.
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Biang 6 Két qua khao sat tinh tuong thich hé thong cuia phuong phap dinh lugng

Thei gian heu (n = 6) | Dién tich peak (n=6) | Hé sé S6 dia li Po
Tén hoat chit Trungbinh | oo | Trungbinh | RSD kéo thuvét phan
(phuit) (MAU.3) % | dudi y gidi
Axit ascorbic 2,64 0,11 906 376,00 0,17 | 1,21 5334,50
Phenylephrin HCL 3,63 0,08 997 019,50 0,21 1,05 3576,17 5,15
Acetaminophen 10,74 0,30 6097 490,50 | 0,39 1,07 52 956,00 33,25
Guaifenesin 16,77 0,07 1304 724,67 0,18 1,08 148 199,00 33,51
Dextromethorphan HBr 20,39 0,04 1005119,33 | 0,43 1,22 209 565,83 22,42
(*)n: so lan thi nghiém, % RSD: % d6 1éch chuan twong doi
mAU
500- ‘ S PDA Multi 1 220ng,4nm
5 c P
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3 I 3 2
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Hinh 5 Sic ky dd cua phenylephin HCI, guaifenesin, dextromethorphan HBT tai Amax 220 nm
mAU
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Hinh 6 Sic ky db cua axit ascorbic, acetaminophen tai Amax 245 nm

3.2.2 Xéc dinh tinh tuyén tinh

Pha ddy chuin nong d6 cac chat axit ascorbic,
phenylephrin  HCI, acetaminophen, guaifenesin,
dextromethorphan HBr tuwong trng trong cac khoang (8-
56, 16-104, 40-240, 16-80 va 24-146) pg-mL*. Két qua
danh gia d6 tuyén tinh caa phuong phap duoc trinh bay
o Bang 7.

Bang 7 Két qua khao sat tinh tuyén tinh

Dbi vai axit ascorbic, acetaminophen, tai budc song
220 nm c6 nhidu dwong nén, cé thé do anh huong cua
ta duoc, khi chuyén vé budc séng 245 nm nhidu nén
giam han, sic ky dd cho peak d6i xtng va tin hiéu dap
ung cao hon tai budc séng 220 nm (Hinh 5, 6).

Trén sic ky dd thir tw ria giai 1an luot 14 axit ascorbic,
phenylephrin HCI, acetaminophen, guaifenesin va
dextromethorphan HBr. Két qua cho thay peak sic ky

cac hop chat déu c6 % RSD céc gia tri thoi gian luu va Chit chuin Phwong trinh hdi quy R2

dién tich peak déu nho hon 2,0 % va hé sb kéo dudi ciia Axit ascorbic S =44726.Cx + 686,48 | 1,0000
cac peak nam trong khoang yéu cau (0,8-1,5) (Bang 6). Phenylephrin HCI S =25149.Cx - 352,58 | 0,9991
Cac thong s6 nay da dap tng yéu ciu dat ra nén hé Acetaminophen S =60614.Cx + 60,606 | 0,9998
théng trén pha hop cho viéc phan tich dinh tinh, dinh Guaifenesin S =25149.Cx - 352,58 | 0,9991
lugng dong thoi ndm hop chét trong thudc. Dextromethorphan HBr | S = 16 558.Cx + 838,93 | 0,9998
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Két qua khao sat cho thiy R?> 0,99 nén c6 sy twong
quan tuyén tinh chit ché giita nong do chit phan tich
va dién tich peak trong khoang nong do khao sat. Vi
vay, phuong phap dap ang yéu cau tinh tuyén tinh.
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Hinh 9 Sic ky d6 mau thir ciia phenylephrine HCI va
dextromethorphan HBr tai Amax 220 nm

Trong siac ky d6 dung dich thir tai 220 nm va 245 nm
déu xuat hién peak co thoi gian luu twong tng véi thoi
gian luu cua peak trong sac ky d6 dung dich chuan. Sac
ky d6 mau trang khong xuat hién cac peak c6 thoi gian
leu twong tng véi thoi gian leu caa cac chit trén. Két
qua da chi ra quy trinh dinh luong dat yéu cau vé tinh
dac hiéu.

Bang 8 Ham luong cac hoat chat trong thudc vién
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3.2.3 D6 dac hiéu
Tiém vao hé thdng sic ky cac dung dich mau va két qua
tinh dac hiéu dugc thé hién & Hinh 7, Hinh 8 va Hinh 9.
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200

2.614 / Axit ascorbic

1004

1
T T T T T T T T

0.0 25 5.0 75 10.0 125 15.0 17.5 20.0
min

Hinh 8 Sic ky d6 mau thir cua guaifenesin phat hién tai
)umax 220 nm

mAU
1000~

PDA Multi 2 245nm,4nm

750:

10.684 / Acetaminophen

500

2.614 / Axit ascorbic

250

16.732/

o
P—

T T T T T T T
0.0 25 5.0 75 10.0 125 15.0 17.5 20.0

Hinh 10 Séc ky &6 mau thir cua axit ascorbic va
acetaminophen tai Amax 245 nm

3.2.4 D6 chinh xac

Tién hanh phan tich mau thir theo quy trinh phan tich da
xay dung, thuc hién hai ngay phan tich khac nhau, mdi
ngay tién hanh danh gia sau mau thtr khac nhau. Do lap
lai tinh trén két qua ngay thtr nghiém tha nhat, d6 chinh
Xac trung gian tinh trén két qua hai ngay thuc hién. Do
chinh xac phuong phap duoc thé hién ¢ Bang 8.

Dextromethorphan

Tén chéat as’co\oxrllgic Phera/gﬁhrm Acetaminophen Guaifenesin HBr
Do lap lai (tinh trén két qua ngay 1, n = 6)

Ham lugng (mg) 99,81 9,93 500,41 198,86 15,01
Ham lugng so nhéan (%) 99,81 99,34 100,08 99,43 100,04

% RSD 0,43 0,58 0,78 0,82 0,49

Do chinh xac trung gian (tinh trén két qua ngay 2, n = 12)

Ham lugng (mg) 99,91 10,01 500,64 200,26 15,02
Ham lugng so nhéan (%) 99,91 100,07 100,13 100,13 100,15
% RSD 0,40 0,45 0,32 0,64 0,62

Ca d¢ lap lai va d¢ chinh xac trung gian phuong phap
déu cho % RSD tét ca cac két qua dinh lugng khong
qua 2,0 %. Vay quy trinh dat d6 chinh xac cao.

3.2.5 B¢ ding
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Thuyc hién bang phuong phap thém chuin vao mau thi
& ba néng d6 khac nhau (80, 100 va 120) % va xac dinh
lai lwgng hoat chét c6 trong mau va két qua duoc trinh
bay ¢ Bang 9.
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Bang 9 Két qua do ding (80, 100 va 120) %

Tén chét AXxit ascorbic Phenalépl)hrm Acetaminophen Guaifenesin Dextron;eBtr;orphan

100,78 99,66 100,49 98,41 99,36

80 % 100,75 99,07 101,01 99,33 101,27
99,15 99,90 99,46 100,30 99,23

99,43 99,78 100,19 99,51 100,79

100 % 100,14 99,63 100,41 99,95 100,95

99,66 99,21 100,67 99,74 100,92

100,17 98,45 99,95 100,68 100,27

120 % 100,54 100,48 100,21 99,04 98,80
100,83 99,91 98,76 99,90 99,62

B 100,16 99,57 100,13 99,65 100,13
% RSD 0,62 0,59 0,67 0,68 0,90

Dua vao Bang 9 cho thiy phuwong phap dat yéu cau co
d6 phuc hdi nam trong khoang (98,80-101,27) %, dap
g yéu cau dit ra (98-102) %.

3.3 Ap dung quy trinh phan tich

Vi phuong phéap da xay dung, nghién ciru da ap dung
dé dinh luong ddng thoi axit ascorbic, phenylephrin

HCI, acetaminophen, guaifenesin, dextromethorphan
HBr trong thudc vién va dinh luong riéng phan axit
ascorbic (vitamin C) va acetaminophen (paracetamol)
¢6 trong 6 ché pham dugc dang vién nang, vién nén va
sui dang dugc luu hanh trén thi truong va két qua phan
tich ¢ Bang 10.

Bang 10 Két qua phan tich ham lugng (%) so véi nhan ciia mot s6 ché pham

STT Mau asfgifllgic Phen&lgﬁ)hnn Acetaminophen Guaifenesin Dextrone;:orphan
1 Ameflu Daytime + C 100,02 99,97 100,15 99,85 100,03
2 Ameflu Day Time 100,01 99,35 99,95 99,99
3 Glotadol Flu 99,89 99,68 100,10 99,86
4 Deflucold Day 100,12 99,56 99,39
5 Vién sui vitamin C 98,89
6 Paracetamol 99,04

Ty 1é ham luong trong vién nang cua 6 ché pham gom
ameflu Daytime + C, ameflu Day Time, glotadol Flu,
deflucold Day, vién sui vitamin C 1 000 mg va
paracetamol 500 mg déu dat yéu cu vé ham lugng (%)
so véi ham luong ghi trén nhén theo tiéu chuan Dugc
dién V.

4 Két luan

Nghién ctru da phat trién mot phuong phap phan tich
dé dinh luong ddng thoi cac hoat chét axit ascorbic,
phenylephrin HCI, acetaminophen, guaifenesin va
dextromethorphan HBr trong thudc vién bang phuong
phap HPLC. Chuong trinh rira giai gradient dugc tbi uu
nhu sau: bat dau voi 97 % dém pH = 3,0 va 3 % ACN,
va ACN duoc ting dan 1én 5 % trong 4 phit. Sau do,
tiép tuc ting dan ACN 1én 50 % trong 20 phit va chay
dang dong trong 1 phiit véi ti 16 ACN/dém (50:50, v/v).
Cubi cung, chuong trinh két thuc véi ti 1& ban dau cia
ACN/dém (3:97, v/v) trong 30 phit va phat hién cac
hop chit bang dau do PDA tai 220 nm dé xac dinh

phenylephin HCI, guaifenesin, va dextromethorphan
HBr va tai 245 nm phat hién hai chit con lai 1a axit
ascorbic va acetaminophen. Két qua thu dugc cac hop
chat tach hoan toan v&i d phan giai cao va thoi gian
chay twong dbi ngan 1a 30 phit, do d6 c6 thé phén tich
mdt sd luong 16n mau trong khoang thoi gian ngan. Két
qua tham dinh cho thay phuong phap c6 d6 tin cay cao
v6i khoang lam viéc cho hoat chat axit ascorbic,
phenylephrin HCI, acetaminophen, guaifenesin va
dextromethorphan HBr tuong tng trong cac khoang gia
tri 1an lugt 1a (8-56, 16-104, 40-240, 16-80 va 24-146)
pg-mL~". Phuong phap da duoc tham dinh va dap tng
C4c yéu cau cua ICH v& do dic hiéu, do thich hop hé
thong, d6 dung, do chinh xac. Quy trinh da dugc ap
dung dé kiém tra cac mau thudc luu hanh trén thi trudng
déu duoc cong bd ham luong theo quy dinh. Vi vay, két
qué kiém nghiém twong duong thi coi nhu phuong phép
nay dang. Ap dung phuwong phap phan tich dé xuét dé
x4c dinh ham lugng cia vién thubc ameflu daytime
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chira phenylephrin HCI (100,01 %), acetaminophen
(99,35 %), guaifenesin (99,95 %), dextromethorphan
HBr (99,99 %) so véi mau thi trudng da cong bd gdm
phenylephrin HCI (98,23 %), acetaminophen (99,16
%), guaifenesin (99,28 %), dextromethorphan HBr
(100,51 %). Dung thdng ké theo chuan Fischer (F) dé
danh gid do chinh xac ctia phuong phap dua trén hai

Tap chi Khoa hoc & Céng nghé Vol 7, No 3

day dir liéu cta hai phuong phap va xac dinh Fiye nghiem
cua phenylephrin HCI, acetaminophen, guaifenesin,
dextromethorphan HBr lan luot 12 1,37; 1,13; 1,12 va
1,31 déu nho hon Fig iy 5,05 nén do chinh x4c cua hai
phuong phap tuong duong nhau vaéi do tin cdy la 95 %.
Vi vay, két qua cho thdy cac miu nay déu dat vé ty 1é
ham luong theo yéu cau.
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Simultaneous quantification of the compounds ascorbic acid, acetaminophen, phenylephrine HCI,
guaifenesin, and dextromethorphan HBr in tablets using high-performance liquid chromatography

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

Abstract The present study was conducted with two objectives: (1) construction and validation of a simultaneous
quantitative process for ascorbic acid, acetaminophen, phenylephrine HCI, guaifenesin, and dextromethorphan HBr
in tablet form using the HPLC method, and (2) application to quantify some commercial products containing these
compounds. The chromatographic separation of these five pharmaceutical compounds was performed on a C18
reverse-phase column (250 mm x 4.6 mm, 5 pum), using a gradient elution program with mobile phases A
(phosphate buffer pH = 3.0) and B (acetonitrile). The research results obtained linear concentration ranges for
ascorbic acid, phenylephrine HCI, acetaminophen, guaifenesin, and dextromethorphan HBr as (8-56, 16-104, 40-
240, 16-80, and 24-146) pg-mL?, respectively. The accuracy of the method was determined by recovery rates in
the range of (98.80-101.27) %. The repeatability with the relative standard deviation (% RSD) was 0.64 %, which
is less than 2.0 %. The proposed method can effectively quantify six types of commercial tablets, all of which meet
the content requirements of the Vietnamese Pharmacopoeia V.

Keywords ascorbic acid, acetaminophen, phenylephrine HCI, guaifenesin, dextromethorphan HBr
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