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Summary

Promethazine DM oral solution contains dextromethorphan HBr (DEX) 15 mg and promethazine
HCI (PRO) 6.25 mg per each 5 ml is indicated for the temporary relief of coughs and upper
respiratory symptoms asscociated with allergy or the common cold. Up to now, the simultaneous
quantification of two active ingredients is not published in any pharmacopoiea and other Vietnamese
references. Therefore, it is necessary to develope and validate a simple, rapid, precise and accurate
method for the simultaneous determination of two compounds dextromethorphan HBr and
promethazin HCI in oral solution by HPLC. The chromatographic analysis was perfomed using a RP
C18 (250 x 4.6 mm, 5 um) at room temperature (25 °C) with a mobile phase consisting of a mixture
of 650 ml of acetonitrile and 350 ml of water with 3.11 g sodium lauryl sulfate (as a ion pair agent)
and 0.56 g ammonium acetate; pH adjusted to 3,0 by glacial acetic acid; injection volume was 20 L.
The flow rate was 1.2 ml/min and the detection wavelength was carried out at 280 nm. The results
have shown good separation of two components: The retention times were recorded at 7.2 min and
8.6 min, respectively. The method was for system suitabilily, specificity, linearity, accuracy,
precision, range and robustness. The validated method was successfully suitable for routine analysis
of oral solution contains these compounds.
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nhwng co khi rat dai lam cho ngu®i bénh kho
chiu, mét méi do ho gay méat ngu. Hién nay, viéc
dung két hop hai hoat chét

Dit van dé
Ho khong phai la mét bénh ma la mét triéu
chirng cla nhiéu bénh va co6 thé kéo dai nhiéu st

ngay. Pay la méot phan xa cé diéu kién mang
tinh bdo vé cla co th& nham lam thoéng thoang
dwong thé khi co ngoai vat (chat nhay, khéi bui,
khi d6c,...) xam nhap vao hé hé hap lam cho
niém mac duwdng hd h&p bi viém hodc bj kich
thich gdy co thdt Con ho cé khi ngén
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dextromethorphan HBr va promethazin HCI
trong ché phdm dung dich uéng dé diéu tri ho,
ngtra, s mii, hat hoi trong |am sang da dwoc
FDA (Co quan quan ly Thwc phdm va Duwoc
phdm Hoa Ky) chap thuan cho phép Iwvu hanh
v&i nhidu wu diém nhw gidm thiéu chi phi, thich
hop cho nhiéu déi twong ké ca tré em va bénh
nhan khé nudt, qua trinh hap thu thuéc nhanh
ddng thoi han ché dwoc nhwoc diém cla tirng
ché ph&m riéng biét ma van git dwoc hiéu qua
tri liéu. Tuy nhién, van dé& kiém nghiém con gap
nhiéu kho khan do tiéu chuan ky thuat
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ctia ché phdm chra ddng thoi hai hoat chét trén
chwa tirng dwoc dwa vao bat ky Dwoc dién nao
trén thé gioi ' - 4, trong khi tiéu chudn chat
lwong co s& cla trng nha san xuét lai mang
tinh chat ndi bd (in-house standard) va chuwa
thdng nhét. Bén canh do, cac tai liéu nghién ctu
khac dwoc cong bd tai Viet Nam ciing chua c6
quy trinh  phan tich déng thoi cac
hoat chat nay 7. Vi vay, nghién ctru nay duoc
thwe hién nham tim ra mét quy trinh chung don
gian, nhanh chéng, tién loi, tiét kiém chi phi dé
dinh lwgng déng thoi dextromethorphan HBr va
promethazin HCI trong ché phdm dung dich

udng bang cach (rng dung phuong phap séc ky
I6ng hiéu nang cao (HPLC).

P6i twong va
nghién clru

D6i twong nghién clru

Ché phdm Promethazine DM Oral solution
clia Coéng ty Par Pharmaceutical (Hoa Ky) chira
15 mg dextromethorphan hydrobromid va
6,25 mg promethazin hydroclorid trong méi 5 ml
dung dich udng.

Chét chuan déi chiéu

phwong phap

Bang 1. Danh myc chét chuan doi chiéu do Vién Kiém nghiém Thuéc TP. H6 Chi Minh
cung cép (ham lwong duwoc tinh trén ché pham nguyén trang)

Tén chat chuan Ham lwong 86 16 hién hanh S6 16 thay thé
Dextromethorphan HBr 94.4% QT015 111017 QT015 121117
Promethazin HCI 99,4% QT108 070420

Héa chat, dung moi

Natri lauryl sulfat, amoni acetat, acid acetic
bang, dat tiéu chuadn phan tich (Hang Fisher,
MY); acetonitril, nwéc dat tiéu chuan dung cho
HPLC (Hang Merk, Buc).

Trang thiét bi

Hé théng HPLC Shimadzu LC-2030 3D vo&i
diu do PDA (phdn mém x& ly sb liéu Lab
Solutions) (Nhat), co6t sac ky pha dao
Phenonemex RP C18 (250 x 4,6 mm, 5 um)
(My); Bo loc chan khdong Advantec 0,45 pm
(Nhat); Bé& sieu am Elma (Anh); May do pH
Mettler Toledo (Thuy Sy); Can phén tich Mettler
Toledo (Thuy S¥); cac dung cu thly tinh dat tiéu
chuan chinh xac dung trong phan tich (ISO
4787:2010).

X ly mau

Dung méi pha mau: Pha dong.

M3u thdr: Huat chinh xac 1 ml dung dich uéng
Promethazine DM Oral Solution cho vao binh
dinh m&c 25 ml, pha lodng véi pha déng. Lac
dén khi hoa tan hoan toan, bd sung du thé tich
v&i dung dung mdi. Loc qua mang loc 0,45 ym
vao vial 1,5 ml va siéu am loai khi.

Ma&u chuén: Can chinh xac lan lwot cac chét
chuan dbi chiéu 30 mg DEX va 12,5 mg PRO
hoa tan trong cung mét binh dinh mac 25 ml

v&i pha déng. LAy 1 ml dung dich nay pha loang
thanh 10 ml trong binh dinh m&c v&i cung dung
méi. Néng dd chudn thu dwoc twong (ng
khoang 0,12 mg/ml DEX va 0,05 mg PRO. Loc
qua mang loc 0,45 ym vao vial 1,5 ml va siéu
am loai khi.

Phwong phap nghién ctru

Xadc dinh bwéc séng phat hién

S& dung phd UV-Vis dé xac dinh budc song
hép thu cwc dai cha tirng hoat chét, tir d6 Iya
chon budc séng phat hién dong thoi 2 chat voi
wu tién chat c6 buwdc séng hdp thu cuwc dai
ngan hon.

Lwa chon pha déng va diéu kién sdc ky

S dung HPLC pha dao vé&i dau do PDA c6
pha tinh kém phan cwc, tién hanh khao sat pha
dong la cac hé dung méi hivu co két hop voi d6
phan cwc thich hgp, c6 chira hé dém cung tac
nhan bt cap ion. Ddng thoi ghi nhan va lya
chon céac diéu kién sac ky phu hop véi tiéu chi:
Céac pic chinh c6 th&i gian lwu hop ly; tdch nhau
hoan toan (hé sb phan gidi Rs = 1,5); hé sb dbi
xtng Ag trong khoang 0,8 dén 1,5; d6 tinh khiét
pic = 99%.

Tham dinh quy trinh phéan tich

Sau khi la chon dwoc pha dong va diéu kién
sac ky phu hop, quy trinh phan tich s& dwoc
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thAm dinh theo cac hwéng dan cia ASEAN
2008 ©® v& thdm dinh quy trinh dinh lvong Vvoi
cac chi tiéu:

e Tinh phu hop hé théng: Tién hanh s&c ky
l&p lai 6 1an v&i cing mot mau chuan ¢ néng do
cac chat chuan twong (rng 0,12 mg/ml DEX va
0,05 mg/ml PRO.

e Tinh d&c hiéu: Tién hanh sdc ky lan lwot
déi véi mau chuan, mau gia dwoc (placebo) la
dung méi pha mau, mau the, mau the thém
chuan, mau thtr phan hiy 24 gi va mau tho
phan hdy 7 ngay (mau thtr d& & nhiét d6 phong,
tiép xdc véi anh sang ban ngay trong 24 gi®’ va
7 ngay) theo quy trinh phan tich da xay dwng.

e D06 tuyén tinh: Chuan bj 5 dung dich mau
chudn cé néng dd lan lwot 50, 75, 100, 125,
150% so véi ndng dd gdc cla hai hoat chat
trong ché phdm can phan tich t&r mot dung dich
chuadn géc c6 néng dd 3 mg/ml DEX va 1,25
mg/ml PRO. Tién hanh sac ky méi néng d6 3
lan, 14y két qua trung binh dé tinh phwong trinh
hdi quy.

e D6 chinh xac: 2 thanh vién bat ky lan lwot
tién hanh phan tich trén 6 mau chuan & nhirng
thoi diém khac nhau. Sw sai khac trong két qua
vé phuong sai va gia tri trung binh dwoc so
sanh bang cac phuong phap kiém dinh théng ké
twong wng.

e D6 dung: 3 mirc ndng dd6 mau chuén 80%,
100%, 120% so v&i néng do gbc cha hai hoat
chat trong ché phdm can dinh lwong duoc
chuan bj doc lap béi 3 thanh vién khac nhau vao
3 thoi diém. M&i miu dwoc tiém mau 3 1an

va 4y két qua trung binh dé tinh toan.

e Khoang xac dinh: Chi tiéu nay dwgc xac
dinh to» két qua va sy twong quan gitra khoang
tuyén tinh, do6 chinh xac va d6 dung cla
phuwong phap.

e Do thé: Tién hanh thay dbi mot sé yéu té
trong cac diéu kién sac ky da thiét 1ap nhu: Téc
doé dong + 0,1 ml/phdat; nhiét dé cot + 2 °C; pH
pha déng + 0,1; cac vi tri d&t mau khac nhau
trong khay chira mau. Danh gia tinh phi hop hé
thdng dwa trén cac sac ky d6 (SKP) thu duorc.

X ly sé liéu

Phan mém Excel 2013.

Két qua va ban luan

Khao sat diéu kién sic ky

Dwa vao phwong phap nghién ciru da dé ra
va théng qua qua trinh thwc nghiém, cac diéu
kién sac ky phu hop dwoc lwa chon la:

e Cotsacky: RP C18 (250 x 4,6 mm; 5 uym).

e Tbc dd dong: 1,2 mi/phut.

e Thé tich tiém: 20 pl.

e Nhiét do cot: 25 °C.

e Buwdc song phat hién: 280 nm.

e Pha dong: Hoa tan 3,11 g natri lauryl sulfat
trong 650 ml acetonitril va 350 ml nwéc, thém
vao dung dich 0,56 g amoni acetat. Diéu chinh
pH dén 3,0 bang acid acetic béng, chay theo
chuwong trinh isocratic.

Tham dinh quy trinh phan tich

Tinh phu hop hé théng

Bang 2. Két qué khéo sét tinh phu hop hé théng (n = 6)

tr (phut) S (mAU*s) As Rs N
B 7,169 622735 1,057 - 9436
DEX SD 0,003 1700,504 0,003 - 51,190
RSD (%) 0,032 0,249 0,237 - 0,495
B 8,562 292354 1,044 4,392 10190,500
PRO SD 0,03 296,986 0,002 0,0225 192,025
RSD (%) 0,033 0,093 0,181 0,525 1,720

tr: thoi gian lwu, S: dién tich pic; As: hé sé déi xtmg; Rs: DO phan gidi, N: sé dia ly thuyét

Cac yéu clu vé RSD cula thoi gian lwu va
dién tich pic ctia cac hoat chat déu < 2%; do
phan gidi Rs = 1,5; hé sb déi x(rng ndm trong

khoéng 0,8 dén 1,5. Nhw vay quy trinh phan tich
dat tinh phu hop hé théng.
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Tinh dac hiéu
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Bang 3. Théng sb déc hiéu cla céc pic hoat chét trong sdc ky db

SKb Hoat ~ Heé sé Do tinh SKB Hoat ~ Hé sé Do tinh

chat bat doi xirng As khiét pic chat bat doi xirng As khiét pic

a DEX 1,051 1,000 q DEX 1,038 0,999
PRO 1,047 1,000 PRO 1,037 0,999

b DEX o DEX 1,069 0,999
PRO PRO 1,047 1,000

c DEX 1,068 0,999 ; DEX 1,097 0,999
PRO 1,058 0,999 PRO 1,048 0,999

SKD mau placebo khéng xuét hién pic trong
khoang thoi gian lwu twong (rng cua cac pic
hoat chat trong SKD mau chuan. SKD mau thiy
c6 cac pic chinh cho thoi gian lwu twong tw voi
cac pic chinh trén SKD mau chuan, cac pic hoat
chéat tadch hoan toan ra khdi cac pic khac. Khi
thém mot lwong chat chuan vao mau thi, dién
tich va chiéu cao cla pic cac hoat chét ting 1én
so v&i mau thér chwa thém chuén. SKD cuia cac
méu the & diéu kién khac nghiét (mau tho

dé & nhiét do phong, tiép xdc v&i anh sang ban
ngay trong 24 gi& va 7 ngay), cac pic tap chét
xuét hién tach ra khéi cac pic hoat chét can
phan tich. Phé UV-Vis tai thdi gian lwu cla cac
pic trong mau thir twong tw phd UV-Vis tai thoi
gian lwu clia cac pic trong mau chudn. Cac pic
hoat chat ciAn phan tich déu dat do tinh khiét
pic =2 99%. Nhw vay, quy trinh phan tich c6 tinh
dac hiéu.
Dé tuyén tinh

Bang 4. Két qué khao sat do tuyén tinh

Dextromethorphan HBr Promethazin HCI
C (mg/mi) S ;;:’;\’guf’s’fh RSD (%) C (mg/mi) S ;:’Z?Jf’s’fh RSD (%)
0,06 311.074,333 0,115 0,025 140.244 0,116
0,09 477.764 0,105 0,0375 215.186,667 0,078
0,12 624.474,333 0,104 0,05 279.834,667 0,162
0,15 786.649,333 0,04 0,0625 352.273,333 0,040
0,18 948.084 0,06 0,075 423.575,667 0,038
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Hinh 3. Buong thdng hbi quy tuyén tinh cia dextromethorphan HBr va promethazin HCI
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Phuwong trinh hdi quy tuyén tinh cta ca hai
hoat chat déu c6 hé sé twong quan R? =
0,999. Nhw vay, quy trinh dat do tuyén tinh

trong khoang 50% — 150% so véi néng do
hoat chat gbc.
D6 chinh xac

Bang 5. Két qua thong ké dé chinh xéc

Do Iap lai
Hoat Thanh vién 1 Thanh vién 2 D6 chinh xac trung gian
chét Ngay 28/01/2021 Ngay 29/01/2021
0, 0, 0, 0, 0, 0,
7;_'B=(/g) Rii (GA) 7;_'B=(/g) Rii (64) ;B=(1/°2) RnSS gﬁ) Fin <Fp05=0,198 Ty, < Tpos = 2,228
DEX 100,052 0,034 99,631 0,515 99,842 0,411 0,004 2,008
PRO 99,998 0,060 100,117 0,291 100,058 0,195 0,042 0,974

RSD cla ham lwong chudn so v&i ham
lwong ghi trén nhan cla cac hoat chat déu < 2%
va do sai khac gitra 2 thanh vién khac nhau tién
hanh tht nghiém < 2%. Kiém tra bang F-test va
T-test cho théy Fin < Fo’os =0,198 va Ty, < To’os =
2,228. Quy trinh dat d6 lap lai va doé chinh xac
trung gian.

D6 dung

Bang 6. Két qué thong ké dé ding

Mirc DEX PRO

néng Do phuc RSD P6 phuc  RSD
dé héi (%) (%) héi (%) (%)

80% 99,727 0,925 99,946 1,542

100% 99,805 1,127 99,824 1,346

120% 100,272 0,420 99,967 1,615

Ty |& thu héi cGa ca hai hoat chat déu ndm
trong khoang cho phép tr 98,0 — 102,0%; RSD
clia cac mau déu < 2%. Quy trinh dat yéu cau
vé do dung.

Khoang xac dinh

Bang 7. Két qua khoéng xac dinh

Hoat chat DEX PRO
Khoang xac dinh—q ha6 0144 0,04— 0,06
(mg/ml)
Do thé

Céac SKD thu dwoc & giai doan nay déu cho
két qua dat tinh phu hop hé théng. Cac théng sé

déu c6 RSD < 2%; hé sb dbi xirng 0,8 < Ag < 1,5;
d6 phan gidi Rs 2 1,5. Nhw vay, quy trinh phan
tich dat do6 tho.

Ban luan

Dwa vao cau tric héa hoc cla hai hoat chat
déu la nhirng chét kém phan cuc, cé nbi déi lién
hop véi tinh base yéu, viéc st dung HPLC véi
dau do PDA cung co6t RP C18, pha dong la sw
két hop acetonitril-nwéc chira amoni acetat &
pH 3,0 gip 6n dinh hoat chat, déng thdi bd
sung natri lauryl sulfat déng vai trd tac nhan béat
cap ion lam tang kha nang riva gidi, da cho thay
két qua phan tich dinh lwong tét dong thoi ca
hai hoat chat & bwéc séng 280 nm. Cac dung
moéi, hda chat, va trang thiét bj duoc lwa chon
st dung co tinh phd bién cao, thong dung tai
hau hét cac phong thi nghiém gidp tang kha
nang ng dung vao thwc té. Quy trinh phan tich
sau khi xay dung dwoc thdm dinh theo hwéng
dan cta ASEAN 2008 da dap ng day du cac
chi tiéu can thiét va hoan toan phu hop dé hé
tro cho qua trinh ndp hd so dang ky thubc tai
Viét Nam, bao gébm: Tinh phu hop hé théng, tinh
dac hiéu, tinh tuyén tinh, dd chinh xac, d6 dung,
khoang xac dinh va dé tho.

Két luan

D3 xay dwng duwoc quy trinh dinh lwong déng
th&i dextromethorphan HBr va promethazin HCI
trong ché phadm dung dich ubng bing phwong
phap HPLC vé&i dau do PDA. Phuwong phap da
dwoc thdm dinh va chirng minh dap ng day du
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cac chi tiéu véi thoi gian phan tich ngan, tiét
kiém chi phi, nhan Iwc. Quy trinh nay cé thé
ap dung dé dinh lwong ddng thdi cac ché phdm
c6 trén thi trwong Viét Nam (san xuét hay nhap
kh&u) chira hai hoat chét trén.

Nghién ctru duoc tai tro béi Pai hoc Quéc gia
Thanh phé H6 Chi Minh (PHQG-HCM) trong
khuén khé Dé tai ma s6 C2020-44-05.
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