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Tom tat

Trong nghién ctru nay, phuong phap quang phd di dwoc st dung dé xac dinh ddng thoi
bromhexin hydrochlorid va salbutamol sulfat trong siro thuéc. Nghién ciru dugc thuc hién bang
cach bién d6i quang phé hip thy UV cua bromhexin va salbutamol sir dung dao ham bac hai.
Két qua pho dao ham bac hai cho thay d6 hap thu bang 0 & budc séng 240,4nm va 365,4nm lan
lugt cho bromhexin va salbutamol. Do d6, dinh lugng bromhexin ¢ budc séng 365,4nm va
salbutamol & budc song 240,4nm. Phuong phap di duoc tham dinh theo huéng dan cua ICH.
Céc duong cong tuyén tinh thu dugc bang phuong phap quang phd dao ham bac hai cho thiy do
tuyén tinh trong khoang néng do 20 — 80pg/ml cho bromhexin va 10 — 40ug/ml cho salbutamol
vai @6 nhay twong ung 1a 0,141pg/ml va 0,369ug/ml. Két qua do phuc hdi, o chinh xac tét cho
ca bromhexin va salbutamol. Gi& tri phan tich trong ngay c6 d6 dang tir 98,57 — 99,86%, RSD
cua do lap lai tir 0,25 — 0,94%. Gia tri phan tich khac ngay cho d6 ding tir 99,80 — 101,50% va
RSD cuia d6 lap lai tir 0,15 — 0,66%. Thuc nghiém cho thdy phuong phap nay phu hop dé phan
tich thudng qui bromhexin va salbutamol & dang két hop trong siro thudc.
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1 it van dé

Bromhexin hydrochlorid (Hinh 1a) cé tén hoa hoc la trans-4

((2-amino-3, 5-dibromobenzyl) amino) cyclohexanol
hydrochlorid[1]. Trén 1am sang, bromhexin ting cudng van
chuyén chit nhay bang cach giam do nhiy dinh cua chat
nhay va kich hoat biéu mé c6 16ng chuyén gitip long dam.
Salbutamol sulphat, dugc goi la bis [(1RS) -2 - [(1, 1-

Br
()

Bromhexine Hydrochloride

dimethylethyl) amino] -1- [4- hydroxy-3- (hydroxymethyl)
phenyl] ethanol] sulphate (Hinh 1b), 1a chat cha van B-
adrenoceptor duoc sir dung dé 1am giam co that phé quan
trong céc tinh trang nhu hen suyén hay bénh phdi tic nghen
mén tinh. Két hop bromhexin va salbutamol duoc sir dung
dé diéu tri hen suyén va viém phé quan[2].
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Hinh 1 Céng thuc cdu tao: (a) Bromhexin hydrochlorid, (b) Salbutamol sulfat

Céc tai liéu nghién ctru vé su két hop giita salbutamol hozc
bromhexin véi céc thube khac da thuc hién dinh lwong cac
hoat chat ndy bang phwong phap quang phé tir ngoai[3-7],
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RP-HPLC[3,8,9]. Tuy nhién, cho dén nay, Viét Nam chua
¢ tac gia ndo cong bd qui trinh dinh lwong dong thoi
bromhexin va salbutamol bang ung dung dao ham trong
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phuong phép quang phd. Vi vdy, dé tai xay dung va tham
dinh qui trinh dinh lwong bromhexin va salbutamol bing
phuong phap quang phd dao ham nhim déng gop thém mot
phuong phap dé phan tich, dé kiém soat chit luong trong
nguyén ligu/san pham thanh pham chtra dong thoi 2 hoat
chit nay.

2 Pbi tugng va phuong phap nghién ctu

2.1 Pbi tugng

Siro thudc co6 ham luong 2mg salbutamol sulfat va 4mg
bromhexin hydrochlorid trong mdi don vi chia liéu (5ml).
2.2 Thiét bi va vat liéu

Hé théng may quang phé UV 1800, sir dung phin mém
UVProbe phién ban 2.6.1 (Shimadzu — Nhat Ban), may khir
ion Arium® pro (Sartorius — Dirc), may do pH S220K va
can phan tich MS105DU 0,01 mg (Metler Toledo — Thuy
S1), may sic ki long hiéu ning cao (Agilent 1260-M).
Methanol (Merck — DBrc), acid hydrochloric va cac ha chét
khic dat tiéu chuan phan tich. Chat chuan bromhexin,
salbutamol do Vién Kiém nghiém Thudc Tp.HCM cung cap.
2.3 Phuong phéap nghién ctiru

2.3.1 Chuan bi cac dung dich

Dung dich chuan gbc: Hoa tan cac chat chuan bromhexin
va salbutamol trong methanol dé dwoc dung dich chuan géc
6 nong d6 lan lwot 1a 800pg/ml va 400pg/ml.

Mau chuan: Thuc hién pha lodng dung dich chuin géc
trong acid HCI 0,IN dé c6 dugc ddy nong do tir 10 —
40pg/ml cho salbutamol va 20 — 80pg/ml cho bromhexin,
cac dung dich chuan duoc sir dung trong ngay.

Mau thir: Lay chinh xac 5ml siro thudc chuyén vao binh
dinh muc 100ml, thém 20ml dung dich methanol va 50ml
acid HCI 0,1N, siéu am 10 phat, b sung thém acid HCI
0,IN dén vach. Loc bo dich loc dau, dich loc sir dung dé
quét phd voi budc song tir 210 — 370nm.

2.3.2 Xéc dinh phd dao ham
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Hinh 2 Phé hap thu phan tir trong acid HCI 0,1N: bromhexin
40pg/ml (1), salbutamol 20ug/ml (2) va (3) hdn hop
bromhexin 40pg/ml va salbutamol 20pug/ml.
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Tién hanh ghi phd hip thu lan luot céc dung dich chuan
bromhexin va salbutamol trong ving budc séng tir 210 —
400nm. Thyc hién bién d6i phd hap thy phan tir ciia cac dung
dich chuan bromhexin va salbutamol (dao ham bac 2, A\ =
16nm va hé s6 Scaling Factor = 1.000), tim budc song do thich
hop ma tai d6 gia tri phd dao ham cua chat bromhexin khéc 0,
con gia tri phd dao ham cua salbutamol bing 0 va nguoc lai.
Sau khi xac dinh dugc budc séng phi hop, tién hanh dinh
luong c4c hoat chat theo phuong phap dudng chuan.

2.3.4 Tham dinh phuong phap

Phuong phap d4 duoc tham dinh theo huéng dan cua ICH[10].
Céc chi tiéu tham dinh tinh chon loc, do dtng, d6 lap lai trong
ngay, do lap lai khac ngay, khoang tuyén tinh, gioi han phét
hién (LOD) va gigi han dinh lugng dudi (LOQ).

2.3.5 Phuong phép HPLC

May HPLC Agilent 1260 (M7), diu do DAD, budc séng
phat hién 225nm, nhiét do cot 40°C, thé tich tiém mau 10pl.
Cot sic ki C18 (250mm x 4,6mm; 5um) Vvéi tién cot tuong
mg. Pha dong rira giai dang dong vai ti 16 62% methanol
va 38% nudc chta 0,2% acid phosphoric (62:38, v/v) voi
tdc do dong 0,9ml/phit.

2.3.6 Xir li s ligu

S4 liéu thi nghiém dugc nhap va xi Ii bang thuat toan théng ké
ANOVA trén phan mém Microsoft Office Excel. S6 liéu duoc

biéu didn dudi dang X % SD . Kiém dinh céc gi4 trj bing t-
test Student. Sy khac biét c6 y nghia théng ké khi P<0,05.

3 Két qua va ban luan

3.1 Phd hap thu va phé dao ham ciia bromhexin va salbutamol
Quét phd hap thu caa cac dung dich chuan salbutamol 10 —
40pg/ml va bromhexin 20 — 80ug/ml (téc do quét trung
binh, cr 0,2nm ghi nhan 1 gié tri). Sir sung phan mém UV
Probe bién d6i phé hap thu thanh phé dao ham bac 2 (AA =
16nm va hé s Scaling Factor = 1000). Két qua thé hién &
Hinh 2 va Hinh 3.
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Hinh 3 Phé dao ham bac 2 caa dung dich chuin bromhexin

20 — 80pg/ml (1) va salbutamol 10 — 40pg/ml (2).
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Nhan xét: Két qua (Hinh 2) cho thdy phd hip thu phan tir ciia
céc dung dich chuan bromhexin va salbutamol xen phi nhau
trong khoang budc song 215 — 360nm. Pho dao ham bac 2
(Hinh 3) cua salbutamol bing 0 tai cac budc séng 234,2nm,
265,4nm va viing song 300 — 365nm. Do d6, ¢d thé chon cac
dinh 234,2nm, 265,4nm, 317,2nm, 342nm va 365,4nm dé 1am
budc song dinh Iwong bromhexin. Nguoc lai, ¢6 thé dinh
lugng salbutamol tai bugc song 240,4nm vi tai day gia tri dao
ham bac 2 cta bromhexin bang 0. Xay dung duong biéu dién
gitra ndng do bromhexin va gié tri dao ham tai 4 buéc soéng lya
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chon, tinh lai ndng d6 theo cac duong chuan da 1ap, phan tich
ANOVA gié tri cho thiy (P<0,05) khac nhau khong c6 y nghia
théng ké. Vi vay, cap budc song 365,4nm va 240,4nm dugc
lya chon cho nhirng thi nghiém tiép theo.

3.2 Tham dinh phuong phap phén tich

3.2.1 D6 chon loc

Tién hanh quét phd cac dung dich: dung moi pha miu, mau
chuan, mau thi, mau thir thém chuan tir buge séng 210 —
400nm (toc do quét trung binh, khoang budc séng ghi nhan
0,2nm cho mdi gia tri). Két qua duoc trinh bay trong Hinh 4.
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Hinh 4 Phé hap thu: bromhexin: (a) dung méi, (b) mau chudn, (c) miu thi, (d) mAu thtr thém chuén

Nhan xét: Két qua trén phd hap thu cia dung dich mau thir
(Hinh 4c) ¢6 cac dinh cuc tri hap thu tring voi mau chuan
(Hinh 4b). Khi thém dung dich chuan vao mau thir, quét
phd thay gié tri d6 hap thu ting thém (Hinh 4d). Tuy nhién,
c4c gia tri cuc tri hap thu khéng khac so véi mau chuin va
mau thir (P < 0,05). Trong khi d6, trong dung moi pha mau
(Hinh 4a) khong thiy xuit hién d6 hap thy tai ving séng
khao sat. Do vay, khi thuc hién bién d6i dao ham tir phd
hap thy s& thu duogc phd bién d6i cd tinh chon loc cho
bromhexin va salbutamol.

3.2.2 B0 lap lai, d6 dting, khoang tuyén tinh va LOD, LOQ

Do tuyén tinh duge xay dung trong khoang ndng do bromhexin
tir 20 — 80pg/ml va salbutamol tir 10 — 40pg/ml. Tién hanh quét
phd, lay dao ham bac 2. Tir dir liéu phan tich thiét 1ap mdi tuong
quan gitra ndng do va gia tri dao ham bac 2. Dya vao do léch
chudn cua dap ing véi do dc cua phuong trinh hdi qui tuyén
tinh, két luan gisi han phat hién (LOD) va gi6i han dinh Iwong
duéi (LOQ) cua bromhexin lan lwot la 0,141pg/ml va
0,466g/ml; salbutamol lan lwot 1a 0,369ug/ml va 1,218pg/ml.
Két qua duoc thé hién & Bang 1, Hinh 5 va Hinh 6.

Bing 1 Két qua thim dinh khoang tuyén tinh va LOD, LOQ

Phuong phap Bromhexin Salbutamol
Khoang tuyén tinh 20 — 80 (ug/ml) 10 — 40 (ug/ml)
Phuong trinh hdi qui (y = ax+b) y = 0,063x — 0,0008 y = 0,1094x + 0,0078
Hé sb a 0,0630 0,1094
Hé sd b -0,0008 0,0078
Haé s6 twong quan R2 1,0 0,9999
Do léch chuén (SD) 0,0027 0,0122
Gioi han phat hién (LOD) 0,141 (ug/ml) 0,369 (ug/ml)
Gidi han dinh luong (LOQ) 0,466 (ug/ml) 1,218 (ug/ml)
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Hinh 5 D6 thi thé hién tinh tuyén tinh caa bromhexin
20 — 80pg/ml

Do dung va do chinh x&c trong ngay va khac ngay cua
phuong phap phén tich duge xac dinh bang cac phuong
phép thém chuan. Trong nghién cau, chuan bi 9 miu thu
thém chuan ¢ 3 mirc nong do 10%, 20% va 30% tuong ing
la 4pg/ml, 8pg/ml va 12ug/ml so véi mirc nong do dinh
lugng (40pg/ml) chta bromhexin va 2ug/ml, 4pg/ml va
6ug/ml so voi mic nong d6 dinh lugng (20pg/ml) cua
salbutamol. B§ dung va d6 chinh x&c cua phuong phap
phan tich Ia ti 1& % (Rev) va gié tri do léch chuan twong doi
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Hinh 6: D6 thi thé hién tinh tuyén tinh coa salbutamol
10 — 40pg/ml

(RSD) giita lwong hoat chét tim dwoc so véi lugng thém
va0. Cong thuc tinh ti 1& phuc hoi (1). Két qua dugc trinh
bay trong Bang 2.

(X2-X0)

Ti 1& phuc héi (%)= x100 (1)

X1
Trong d6: xo 12 ndng d6 chat phan tich trong mau; x, la
ndng d6 chat phan tich thém chuan vao miu; x, 1a ndng do
tim lai chat phan tich trong mau da thém chuén.

Bang 2 Két qua thAm dinh d6 dung, d6 chinh x4c trong ngay va khac ngay

_ i%ﬁgtgg gg;g\g‘; Trong ngay (n=9) Khéc ngay (n=18)

(ug/ml) (ug/ml) 22)/ SD RZ"D ?;()‘; SD RZ’D

2 99,44 | 0,014 | 0,25 99,88 0,097 | 0,15

Salbutamol 19,53 4 98,68 0,007 | 0,57 101,50 | 0,299 | 0,66
6 99,25 0,013 | 0,94 | 101,60 | 0,197 | 0,32

4 99,57 0,003 | 0,27 99,79 0,257 | 0,41

Bromhexin 40,10 8 98,57 0,002 | 0,85 99,80 0,154 | 0,20
12 99,86 0,003 | 0,88 100,33 | 0,126 | 0,18

Nhan xét: Phuong phap c6 do dung, d6 chinh xac tét cho ca
bromhexin va salbutamol. Gia tri phéan tich trong ngay (n =
9) c6 do dung tir 98,57 — 99,86%, RSD do lap lai tur 0,25 —
0,94%. Gia tri phan tich khac ngay (n = 18) cho d6 dtng tu
99,80 — 101,50% va RSD d6 lap lai tir 0,15 — 0,66%. Thuc
nghiém cho thiy su phuc hdi cua bromhexin va salbutamol
& mdi cap do dugc tim thdy nam trong gigi han yéu cau 98
—102%; RSD < 2%[10].

Két luan: Két qua tham dinh cho thdy qui trinh dinh luong
bromhexin va salbutamol trong siro thuéc bing phuong

phép quang phd dao ham dat tit ca cac yéu cau vé do chon
loc, tinh tuyén tinh — khoang xac dinh, d6 chinh xac va do
dang, gidi han dinh lugng theo qui dinh cua ICH.

3.3 Két qua dinh lugng bromhexin va salbutamol trong siro
Salmodil Expectorant®

Tién hanh dinh lwong 6 mau trong ché pham thudc bang qui
trinh phan tich da xay dung song song vai qui trinh dinh
luong bang phuong phap sic ki long. Két qua thé hién ¢
Bang 3.
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Bing 3 Két qua dinh lwong siro Salmodil Expectorant®
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Ham lmmg’ bromhexin (ug/mI’) Phan tich Ham llr0'ng, salbutamol (ug/r‘r"ll) Phan tich
STT | Phuwong phap Phwong phap ANOVA Phwong phap | Phwong phap ANOVA
dé xuit HPLC dé xuit HPLC
1 3,926 3,895 1,926 1,957
2 3,886 3,985 F-test < Fa 1,945 1,958 F-test < Fa
3 3,929 3,806 (1,55 < 4,96); 1,946 1,958 (4,37 <5,17);
4 4,060 3,919 P =0,240; 1,952 1,952 P =0,069;
5 3,943 3,901 Df =10 1,954 1,952 Df =10
6 3,983 3,911 1,957 1,958
B 3,954 3,919 1,947 1,956
SD 0,060 0,033 0,011 0,003
RSD 1,53 0,84 0,56 0,15

Bang 3 cho thiy ham luong caa bromhexin va
salbutamol dat y8u cau muc chat lwong qui dinh trong
Dugc dién Viét Nam V. Theo két qua phan tich
ANOVA, ham Iugng bromhexin va salbutamol so véi
ham lwong ghi trén nhin duoc dinh lwong biang 2
phuong phap: (i) phuwong phap médi xay dung va (ii)
phuong phap HPLC cho thay sy khac biét khong cé y
nghia thong ké véi mirc do tin cay 95%.

thim dinh véi cac thong s6 theo hudng dan cua ICH va dat
yéu cau. Phuong phap c6 do dac hiéu, do ding, do lap lai
trong ngay va khac ngay voi do léch chuin tuong ddi déu
<2%. Phuong phap c6 do dung tir 99,25 — 99,86% trong
khoang tuyén tinh tir 20 — 80pg/ml cho bromhexin va tir 10
— 40pg/ml cho salbutamol.

Qui trinh dd dwoc Ung dung dé xac dinh ham lwong
bromhexin va salbutamol trong sird, két qua dat yéu ciu

ham lugng theo qui dinh ctiia Dugc dién Viét Nam V.

Tir két qua dat duoc, dé tai co thé dwoc phat trién dé ap
dung trong viéc kiém soat ham lugng ciia ché pham siro
thudc chira bromhexin va salbutamol.

4 Két luan

Dé tai nghién ctru dd xdy dung duoc phuong phap dinh
lugng bromhexin va salbutamol trong siro thudc bang
phuwong phap quang ph6é dao ham. Phuong phap di dugc
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Simultaneous determination of bromhexine hydrochloride and salbutamol sulphate in syrup
by the derivative spectrophotometric method

Ngoc Yen Nguyen Thi, Nguyen Binh Minh, Chung Duong Dinh*

Faculty of Pharmacy, Nguyen Tat Thanh University
ddchung@ntt.edu.vn

Abstract In this study, the spectrophotometric method was used to simultaneously identify bromhexine hydrochloride and
salbutamol sulfate in medicine syrup. The study was carried out by transforming the UV absorption spectrum of bromhexine
and salbutamol using second derivatives. The results of the second derivative spectrums showed that the absorption was zero
at wavelengths of 240.4nm and 365.4nm for bromhexine and salbutamol respectively. Therefore, the determination of
bromhexine and salbutamol was carried out at wavelengths of 365,4nm and 240,4nm- respectively. The method has been
validated according to ICH guidelines. The linear curves obtained by the second derivative spectral method show that
linearity in the range of 20 — 80ug/ml for bromhexine and 10 — 40ug/ml for salbutamol with the sensitivity values of
bromhexine and salbutamol of 0.141pg/ml and 0.369ug/ml; respectively. This method showed the high values of recovery
and accuracy for bromhexine and salbutamol. The analytical value of the intraday analysis was 98.57 — 99.86%, while the
RSD of repeatability was 0.25 — 0.94%. The interday analytical values for correctness ranged from 99.80% to 101.50% and
the RSD of repeatability was from 0.15% to 0.66%. The results of the research were suitable for routine analysis of
bromhexine and salbutamol in the combined dosage form of syrup.

Keywords Salbutamol, Bromhexine, derivative spectrophotometry.
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