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Tom tat

Muc dich cta nghién ctu nay 1a xay dung phuong phap Rp-HPLC nhanh, chinh xac, don gian
ding dé phan tich dong thoi Salbutamol (Sal) va Bromhexin (Brom) trong si-ro thuéc. Qua trinh
phén tach sic ki thyc hién trén cot Phenomenex Genimi NX-C18 (250mm x 4,6mm, 5um). Pha
dong sir dung hdn hop dung mdi methanol — acid orthophosphoric 0,07% ti I¢ 59:41 (tt/tt), ché do
dang dong, duy tri & téc do 0,9ml/phdt, nhiét do budng cot 25°C. Budc song phat hién 1a 225nm.
Két qua cho thiy do tuyén tinh tt (R®> 0,999), mién gia tri tuyén tinh xac dinh tir 4-24pg/ml ddi
vai Sal va 8-48ug/ml dbi véi Brom. Phwong trinh hdi qui tuyén tinh lan Iuot 2 y = 16,503
+0,0383 cho Sal va y = 17,084x+0,624 cho Brom; d6 chinh xac, d6 dung dat yéu cau (RSD < 2%,
ti 16 phuc hdi trung binh cua Sal 13 99,2-99,5% va ciia Brom 1a 99,5-99,8%. Tir s6 liéu thim dinh
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1 Giai thiéu

Bénh phéi tic nghén man tinh (Chronic obstructive
pulmonary disease - COPD), dic trung boi su tic nghén hd
hap va su théng khi kém[1]. Tinh dén nam 2015, COPD da
anh huong dén khoang 2,4% dan s toan cau[2]. COPD
dugc chan doan ¢ cac bénh nhan c6 cac triéu chang dom,
ho va kho thd man tinh, xdc dinh bénh dua vao viéc do
chirc ning thong khi cua phdi[1,3]. Piéu tri COPD can chl
trong dén ca thé hoa didu tri, diéu tri cac bénh ddng mic,
diéu tri du phong dé tranh cac dot cap va lam cham qué
trinh tién trién bénh. Bén canh d6, cac bién phap khac nhu
hd tro cai nghién thudc 14, phuc hdi chirc ning hé hap, gido
duc bénh nhan ciing co vai trd quan trong trong viéc diéu tri
va quan li bénh nhan COPD[4].

Salbutamol sulfat hay dwoc biét Ia bis [(1RS) -2 - [(1, 1-
dimethylethyl) amino] -1- [4- hydroxy-3- (hydroxymethyl)
phenyl] ethanol] sulphate (Hinh 1a), la B-adrenoceptor chat
chit van duoc st dung dé lam giam co that phé quan trong
cac tinh trang nhu hen suyén va COPD[4] Bromhexin
hydrochlorid (Hinh 1b) c6 tén héa hoc la trans-4 - ((2-
amino-3,  5-diBromobenzyl) amino)  cyclohexanol
hydrochlorid[5]. Trén Iam sang, Bromhexin ting cuong van
chuyén chat nhay bang cach giam d6 nhiy dinh cua chat
nhay va kich hoat biéu mé c6 I16ng chuyén giup long dam.
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Két hop bromhexin va salbutamol dugc sir dung dé diéu tri
hen suy&n va viém phé quan[6].
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Hinh 1 Céng thirc cu tao: (a) Bromhexin hydrochlorid,
(b) Salbutamol sulfat

Sal va Brom c6 thé gap ¢ dang don 1é hay dang két hop ca
hai hoat chat nay trong cac dang dugc phdm nhu vién nén,
si-r6. Cac phuong phap ap dung trong dinh lwgng cic hoat
chit nay di dwoc st dung nhu quang phd[7-10],
HPTLC[11,12] va Rp-HPLC[11,13-17]. Tuy nhién, cho t&i
thoi diém nay, & Viét Nam chua c6 nhom tac gia nao bao
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cdo qui trinh dinh lugng dong thoi Salbutamol va
Bromhexin trong dang bdo ché si-rd. Do d6, d& tai nay
nham muc tiéu xay dung va thim dinh qui trinh dinh lwong
ddng thoi Sal va Brom trong dang ché phim si-rd thubc
bang phwong phap sac ki long hiéu ning cao. Két qua cua
dé tai nay co thé cung cip thém mot phuong phap kiém
nghiém nham dam bao kiém soat tot chat lwong dugc pham
trude khi dén tay ngudi bénh.

2 Vat liéu va phuong phap

2.1 Nguyén liéu, hoa chit, thubc thu:

Mau thir: Si-rdé Salmodil Expectorant do hing dwoc pham
FDC Limited, An D¢ vé6i s6 dang ki luu hanh VN-17229-
13 duoc mua tai thi truong Viét Nam (100ml c6 chia 40mg
Salbutamol sulfat va 80mg hoat chat Bromhexin
hydrochlorid).

Thiét bi: Hé théng sic ki Agilent 1260, dau do PDA, sir
dung phin mém ChemStation phién ban B.04.32 (Agilent —
buc); May loc nuoc siéu sach (Pall — Mi); May do pH
S220K va can phén tich MS105DU 0,01mg (Metler Toledo
— Thuy S1); May siéu &m SH180 (Elma — Duc).

Hoéa chat: Methanol (Fischer — M), acid phosphoric va cac
hoa chét khac dat tiéu chuan phan tich (Merck — Bic).

Chat dbi chiéu: Salbutamol sulfat sé 16: QT105 060913;
Bromhexin hydrochlorid s6 16: QT0008 050115 do Vién
Kiém nghiém Thuéc TpHCM cung cép.

Chuan bi cac dung dich chuan:

Dung moi pha lodng: hén hgp methanol va nuéc chira
0,07% orthophosphoric (OPA) ti I€ 1:1.

Dung dich chuan gdc: hoa tan chit chuan ddi chiéu trong
methanol dé c6 duoc ndng d6 1000ug/ml va 2000ug/ml lan
luot cho Salbutamol va Bromhexin. Tir dung dich chuin
gbc trén, thuc hién pha lodng dé thu dwoc cac dung dich
chuén 1am viéc c6 ndng do 4-24pg/ml va 8-48ug/ml.

2.2 Qui trinh xur i mau:

Chuan bi mau: 5ml si-r6 dugc chuyén vao binh dinh muc
50ml chira 35ml methanol, sau khi siéu &m khong gia nhiét
trong 5 phat, thém methanol vira da thé tich. Sir dung pipet
lay 5ml thé tich dung dich dugc chuyén vao binh dinh mirc
20ml va pha lodng dén vach bang hdn hop methanol va
nudc 0,07% orthophosphoric ti 1€ 1:1. Dung dich sau khi
pha loang duoc loc qua mang loc PTFE kich thudc 16 loc
0,45um (Sartorius, D), thu dung dich dé tiém sac ki.

2.3 Phuong phap phan tich, dinh lugng

biéu kién sic ki:

Phuong phap HPLC dinh lugng Sal va Brom trong si-r6 da
duoc thuc hién véi cac diéu kién sau: cot Phenomenex

Genimi NX-C18 (250mm x 4,6mm; 5um); Pha dong:
methanol - acid phosphoric 0,07% (59:41, tt/tt); dau do UV
tai budc séng 225nm; Toc do dong 0,9ml/phdt; Thé tich
tiém 20pl va duy tri nhiét d6 budng cot 25°C.

Tham dinh phuong phép:

Phuong phap phan tich duoc tham dinh cac chi tiéu: do
dung, d6 chinh xé4c, tinh tuyén tinh, tinh twong thich hé
thong va giéi han dinh lwong theo cac huéng dan cua
ICH[18] va theo qui dinh cua Sé tay huwéng dan dang ki
thuoc, phu luc 8, Quyét dinh cia Cuc truong Cuc Quan I
Duoc, Bo Y té s6 07/QD-QLD ngay 11 thang 01 nim 2013.
Phuong phép thdng ké:

Dit liu dwoc biéu dién dudi dang TB + SD. Dir liéu va
hinh anh dugc xir |i bing phin mém ChemStation.
Microsoft Excel dugc 4p dung dé tinh toan théng ké (trung
binh, SD, %RSD).

3 Két qua va ban luan

3.1 Khao sat cac diéu kién sac ki:

Tham khao cac tai liéu [11,13-17] va tinh chat héa li cua
Sal va Brom, phuong phap sic ki long pha dao c6 thé ap
dung dé phan tich dinh lwvong dong thoi hai hoat chat nay.
Nghién ctu ban dau thuc hién thaim do mot sb hé pha
dong trén cot Phenomenex Genimi NX-C18 va ghi nhan
tin hiéu & budc song 225nm. Pha dong la methanol,
acetonitril, nuéc cd thém cac acid (formic, acetic,
orthophosphoric) diéu chinh véi cac diéu kién ti I¢ khac
nhau. Chon diéu kién sic ki sao cho peak Sal va Brom
tach khoi nhau va tach roi khoi cac peak tap. Peak dat do
tinh khiét can thiét cho dinh lwong va cac thong sé peak
sac ki dat yéu cau.

Hinh 2 cho thdy su tuong tac cua ti 16 phin tram methanol
va ndng do OPA trong hdn hop pha dong. Nong do OPA
anh huong khong nhiéu dén hé sé kéo dudi cuia Salbutamol
(Hinh 2a). Tuy nhién, khi ting ndng d6 OPA thi gilp cai
thién hé s bat di xtng cua tin hiéu Brom (Hinh 2b). Nong
d6 OPA va methanol dong anh hudng dén thoi gian lwu cua
tin hiéu peak Brom (Hinh 2) va d¢ phéan giai cua Sal va
Brom (Hinh 2c,d). Ting nong d6 OPA va methanol dan dén
giam thoi gian phan tich. Tuy nhién, ¢ ti I¢é methanol —
nudc cO chira 0,07% OPA (59:41, tt/tt) thoi gian phan tich
phil hop (<5 pht), peak nhon, va dat yéu cau cac thong so
sic ki. Do d6, hé ti 1& dung méi (methanol — nudc c6 chua
0,07% OPA; 59:41, tt/tt) nay dugc chon cho cac nghién ctiru
tiép theo.
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(b) Effect of OPA, methanol/Mobile phase
B: orthophosphoric acid (%), v/v
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Hinh 2 Anh huong ciia %OPA, % methanol: (a) hé s6 kéo dudi cua Sal; (b) hé s6 kéo dudi ciia Brom;
(c) Thoi gian Iwu ciia Brom va (d) D6 phan gidi cua tin hiéu peak séc ki Sal va Brom

Két qua lya chon dwoc hé pha dong methanol — nuéc co
chira 0,07% OPA theo i I¢ (59:41, tttt).
Thiam dinh phuong phap:

Tinh tuong thich hé théng:

Thyc hién tiém 6 lan dung dich chuin & nong do dinh
lwong. Ghi lai cac thong sb sac ki: Thoi gian luu tuong doi,
dién tich peak, sé dia li thuyét biéu kién va do phan giai

Bang 1 Két qua danh gia tinh twong thich hé thng

gitta tin hiéu Sal va Brom. Bang 1 cho thiy cac gia tri
%RSD cua thoi gian lwu, dién tich peak<2%, hé so kéo
duéi dat yBu cau 0,8<T<1,5 va sb I6n hon qui dinh
(N>2000) chirng to qui trinh dat yéu cau tinh tuong thich hé
thong. Séc ki mau chuin trong diéu kién téi wu duoc thé

hién trong Hinh

3.

N Tin hiéu Sal Tin hiéu Brom
Lan tiém t S T N T S T N Rs
1 2,148 162,408 1,085 8679 4,538 331,825 1,142 12509 18,74
2 2,149 162,781 1,101 8832 4,535 335,603 1,117 12472 18,75
3 2,147 162,800 1,188 8640 4,532 335,621 1,140 12449 18,69
4 2,147 162,521 1,157 8832 4,525 332,924 1,128 12597 18,79
5 2,146 162,143 1,190 8833 4,525 334,034 1,154 12562 18,78
6 2,147 159,612 1,068 8852 4,525 327,359 1,157 12786 18,88
B 2,15 162,044 4,530 332,894
%RSD 0,05% 0,75% 0,13% 0,92%
Ghi chu: tg — Thoi gian luu (phut), S- dign tich peak (MAU*S); T — Hé so dudi (USP Tailling); N — So dia i thuyét;
Rs- dé phéan gidi (gi& tri nay dwoc tinh theo tin hi¢u cua Sal va Brom)
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Do dac hiéu:

Tiém mAu tring, mau thir, mau chuin vao hé théng séc ki. Két
qua tai thoi gian Iwu ctia mau thir cho thiy cac tin higu tring
voi thoi gian luu ciia mau chuan va khong thdy xuét hién tin
higu ndo tai mau trang. Két qua cho thiy sy tuong dong pho
UV ciia mau chuan va mau thir 12 0,999. Kiém tra do tinh khiét
peak sic ki bing dau do DAD, két qua trén 99% tinh khiét.
Nhu vy, phuong phap phan tich c6 tinh dac hiéu cho Sal va
Brom. Két qua phd 3D trinh bay trong Hinh 4.

@

]
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Hinh 3 Séc ki db cua Salbutamol 10pg/ml va Bromhexin 20l
tai diéu kién sic ki (cot Phenomenex Genimi NX-C18 (250mm
X 4,6mm; 5um); Pha dong methanol - acid phosphoric 0,07%
(59:41, tt/tt); Pau do UV: 225nm; Tbc do dong 0,9ml/phut; Thé
tich tiém 20pl va nhiét d6 budng cot 25°C.

Hinh 4 Séc ki d6 3D, két qua kiém tra tinh dac hiéu.

Tinh tuyén tinh:

Phuong phép phan tich dugc thiét lap do tuyén tinh ¢
khoang nong do 4-24ug/ml d6i véi Sal va 8-48ug/ml ddi
v&i Brom. Phuong trinh hdi qui lan luot 2 y = 16,503x +
0,038 cho Sal va y = 17,084x+0,624 cho Brom. Gia tri hé
s6 tuong quan giira (X) ndng do cua chuan dbi chiéu va (y)
dién tich peak (R® > 0,999) ching t6 phwong phap dat yéu
cau do tuyén tinh. Hinh 5 va Hinh 6 trinh bay dit li¢u tuyén
tinh cta phuong phap.

Bang 2 Két qua tham dinh d6 dung

SALBUTAMOL, DAD1 A
Area = 16.5034045*Amt +0.3839063

Area Rel. Res%(1): 1.677

Of: Correlation: 0.99969
——— PR O DIV
0 10 Amount[ug/mL]
Hinh 5 D4 thi bidu dién tinh tuyén tinh giita ndng do
va dién tich peak cua Sal.

BROMHEXINE, DAD1 A
Area = 17.08464*Amt +0.6238079

Area -|Rel. Res%(1): 2.7456e-1

o+— ____ Correlation: 1.00000

0 20
Hinh 6 B4 thi biéu di&n tinh tuyén tinh giita ndng do
va dién tich peak cua Brom.

I
Amount[ug/mL]

Do dung:

Do ding duoc xac dinh bang cach danh gia kiém tra do lap
lai cia phuong phap phéan tich thong qua gia tri do phuc
hoi. Phuong phap danh gia bang cach thém chuan vao mau
& 3 cdp do khac nhau, mdi cip ndng do thuc hién 3 mau.
Trong nghién ciu nay, 3 mac (80%, 100% va 120%) cua
gi4 tri ndng d6 dinh luong trong phuong phéap, tuong ng
vai 8, 10 va 12ug/ml cho Sal va 16, 20 va 24pg/ml cho
Brom. Két qua cho thiy gia tri phuc hdi cua Sal 1a 99,2-
99,5%, trong khi cua Brom la 99,5-99,8%. Két qua duoc
trinh bay & Bang 2.

Do chinh xac:

Tién hanh phan tich 6 mau khac nhau, I3p lai trong 2 ngay.
Gié tri RSD (%) két qua dinh Iugng ham luong hoat cht c6
trong cac mau < 2,0%. Vi vay, qui trinh dinh luong dat yéu
cau do chinh xac. Két qua trinh bay trong Bang 3.

Néng dd thém vao Néng do tim lai pug/ml % D phuc hoi
Mau (ng/ml) (TB+S.D) (TB £S.D)

Sal Brom Sal Brom Sal Brom
80% 8 16 7,98 + 0,04 15,99 + 0,03 99,5+0,42 99,8 + 0,32
100% 10 20 9,96 + 0,02 19,98 + 0,05 99,2+0,21 99,6 + 0,53
120% 12 24 11,97 + 0,05 24,03 £ 0,02 99,5 + 0,54 99,5+ 0,51
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Bang 3 Két qua thdm dinh tinh chinh xac
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Trong ngay Khac ngay
STT Nong do Dién tich % Ham % Nong d¢ + Dién tich % Ham %
+SD peak £ SD lwgng* RSD SD peak £ SD lwong* RSD
Sal 9,97 +0,02 | 166,74 +0,38 99,76 0,23 | 9,98 +0,09 166,81 + 0,14 99,81 0,86
Brom 19,91+ 0,09 | 340,99 + 1,48 98,38 0,57 | 19,96 +0,08 | 341,84 +1,32 99,79 0,39
* Ham luong duoc tinh tur gia tri trung binh so véi ham liong ghi trén nhén.

Gigi han phéat hién va giéi han dinh lugng

Tién hanh pha lodng mau va phan tich sic ki, ghi tin hiéu
dap (ng ciia mau phan tich (S-Signal). Sac ki mau tring,
ghi tin hiéu (N-Noise). Ti s6 S/N = 3 va 10 lan luot duoc
xem la gia tri gi¢i han phéat hién (LOD) va giéi han dinh

mAU

lugng (LOQ). Két qua cho thay LOD va LOQ cho Sal la
0,08ug/ml va 0,2pg/ml va cho Brom la 0,32pg/ml va
0,96ug/ml. Sic ki d6 Hinh 7 cho thiy ndng d6 tai LOD va
LOQ cua 2 hoat chat.

(@)

mAU E (b)

08

4.987 - BROMHEXINE
4.738 - BROMHEXINE

.244 - SALBUTAMOL
2.250 - SALBUTAMOL

T T T T T T T T T 0 T T T T n
0 1 2 3 4 5 6 9 _min 4 6 8 min|

Hinh 7 Séc ki @b mau thir: (a) LOD va (b) LOQ.

Két qua cho thdy véi qui trinh xur If mau va diéu kién sac ki
da trinh bay ¢ trén, phuong phap dat d6 dung, do chinh xac,
tinh tuyén tinh, tinh tuong thich hé thong va do lap lai, gisi
han dinh luong theo cac huéng dan cua ICH va theo qui
dinh ciia S6 tay huéng dan dang ki thude, phu luc 8, Quyét
dinh cua Cuc truong Cuc Quan li Duoc, Bo Y té s6 07/Qb-

Ap dung qui trinh phan tich dé xac dinh ham lwong mau si-
rd dang luu hanh trén thi truong:

Tién hanh nhu phuong phap xtr Ii mau tai muc 2.3. Phan
tich 3 mau da dong nhat, mdi mau 3 lan, két qua trinh bay
trong Bang 4.

Bang 4 Két qua phén tich ham lugng Sal va Brom trong mau thur

MAu Nong d so véi nhan QLD ngéy 11 thang 01 nam 2013. Qui trinh nay cé’thé ’ép
Brom Sal dung dé phan tich thuong qui Sal va Brom trong ché pham
1 | 3,86+ 0,08mg/5ml 1,91 + 0,002mg/5ml si-rd thudc.
2 3,98 + 0,04mg/5ml 1,97 £ 0,001mg/5ml
3 4,01 £ 0,01mg/5ml 1,88 + 0,001mg/5ml Loi cdm on

Nghién ciru nay duoc tai trg boi Qui phét trién Khoa hoc va
Cong nghé Pai hoc Nguydn Tit Thanh, dé& tai ma sb
2019.01.68.

4 Két luan

Dé tai da thanh cong trong viéc xay dung va tham dinh qui
trinh dinh lwong ddng thoi Sal va Brom trong si-ré thudc.
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Abstract The purpose of this study is to develop a fast, accurate, simple Rp-HPLC method for the simultaneous analysis of
Salbutamol and Bromhexine in drug syrup. Chromatographic separation was performed on the Phenomenex Genimi NX-C18
column (250mm x 4.6mm, 5um). Isocratic elution with a mixture of methanol - orthophosphoric acid 0.07% (59:41, v/v). The
flow rate was maintained at 0.9ml/min, and the column temperature was 25°C. The detection wavelength is 225nm. The method
has been validated according to the guidelines and met the requirements of ICH Q2R1. The research results show good linearity
(R2 > 0.999), the linear range determined are from 4-24pug/ml for Salbutamol and 8-48ug/ml for Bromhexine. The regression
equation was y = 16,503x +0,0383 for Salbutamol and y = 17,084x + 0,624 for Bromhexine, respectively; the precision and
accuracy of the method (RSD < 2%, average recovery value of Salbutamol is 99.2-99.5% and Bromhexine is 99.5-99.8%.

Keywords Bromhexin, COPD, HPLC, Salbutamol, Validation.
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