e P . N
TAP CHI KIEM NGHIEM DUGC VA MY PHAM < s6 1 Tap 24 Nam 2026

DEVELOPMENT AND VALIDATION OF A METHOD FOR SIMULTANEOUS
QUANTIFICATION OF CARBOCISTEIN AND SALBUTAMOL IN HARD CAPSULE BY
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Abstract: Several pharmaceutical products combining salbutamol and carbocisteine are currently available
on the market; however, current pharmacopoeias such as USP 2025 and BP 2025 have not yet included any
monograph for this finished combination product. Moreover; the content of carbocisteine is 250-fold higher than
that of salbutamol, which poses a significant challenge for the development of a simultaneous assay method.
To enhance drug quality control, this study focused on the development and validation of a simple and robust
HPLC method for simultaneous determination of salbutamol sulfate and carbocisteine in capsule formulations.
Chromatographic separation was achieved using a C18 column (150 x 4.6 mm, 5 um), with detection at 225
nm, a flow rate of 1.2 mL/min, an injection volume of 50 ulL, and a mobile phase consisting of 0.1% (v/v)
trifluoroacetic acid and acetonitrile with a gradient elution program. The method was fully validated for
specificity, linearity with a range of 300 — 700 ug/mL for carbocisteine and 1.2 — 2.8 ug/mlL for salbutamol, with
correlation coefficients R = 1.000 and intercept percentages less than 1.0%, precision with RSD (%) of 0.5% for
carbocisteine and 1.1% for salbutamol; and recovery at three concentration levels for both carbocisteine and
salbutamol within the range of 98% — 102%.
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Tom tit: Trén thi truong cé cdc san pham két hop salbutamol va carbocistein, tuy nhién cdc dwoc dién
hién hanh USP 2025, BP 2025... déu chiea ¢6 bat ky chuyén ludn thanh pham phéi hop. Trong khi dé heong
carbocistein gap 250 lan salbutamol gay kho khan khi phat trién phirong phdp dinh huong dong thoi. Nham muc
dich ning cao kha nang kiém tra chat lwong thuoc, bude dau nghién cieu phat trién va tham dinh phwong phap
dinh lwong dong thoi salbutamol sulfat va carbocistein trong vién nang bang phwong phép HPLC dé sir dung véi
diéu kién sdc ky gom: Cot C18 (150 x 4,6 mm; 5 um); buée séng 225 nm; toc d dong 1,2 mL/phuit; thé tich tiém
50 uL; pha dong la acid trifluoroacetic 0,1% (v/v) — acetonitril voi chuong trinh dung moi. Phuong phap dwoc
tham dinh ddy du: d¢ ddc hiéu; khodng tuyén tinh cia carbocistein tir 300 ug/mL dén 700 ug/mL, salbutamol
tir 1,2 ug/mL dén 2,8 ug/mL véi hé s6 twong quan R = 1,000 va % hé s6 chan déu nhé hon 1,0%; do chum ciia
carbocistein RSD(%) = 0,5% va salbutamol RSD(%) = 1,1%; dé thu hoi & 3 mirc nong dg ciia carbocistein va
salbutamol déu nam trong khodng 98% — 102 %.

Tir khéa: Carbocistein, salbutamol, dinh lwong dong thoi, HPLC
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1. PAT VAN PE

Hién nay trén thi truong c6 céc san pham két hop giita
salbutamol sulfat va carbocistein nhim diéu tri cac chung
ho dom di kém trong cac bénh du’orng ho hép tic nghén cap
va man tinh nhu bénh viém phe quan cap va man tinh, hen
phé quan va dé giam thiéu s6 1an udng thudc trén bénh nhan.
Tuy nhién, trong cac Duoc dién hién hanh BP 2025, JP 18,
DBVN V, USP 2025, IP 2022 va CP 2020 chua c6 bat ky
chuyén luan thanh phim nao phdi hop giita carbocistein va
salbutamol sulfat. Ngoai ra, cac ché pham thudc vién diang
ky tai Viét Nam c6 luong salbutamol rét thép chi 2 mg, trong
khi Iuong carbocistein gép 250 lan so vé6i salbutamol gy
kho khan khi xay dung phu’orng phép dinh luong dong thoi.
Vi véy, dé phuc vu nhu cau kiém tra chét luong va gop phan
xdy dung tiéu chuin co so, nghlen ctru ndy tién hanh xay
dung phuong phép dinh luong dong thoi carbocistein va
salbutamol trong vién nang ctmg X bang HPLC/DAD.

2. THUC NGHIEM
2.1. Pbi twgng nghién ctru

Mau vién nang cting X c6 cong thirc bao ché nhu
sau: carbocistein 500 mg; salbutamol sulfat tuong duong
salbutamol 2 mg; lactose 50 mg; magie stearat 5 mg;
aerosil 1 mg do cong ty M cung cap.

Mau placebo: mu gia duge, duge chudn bi nhu miu
thtr nhung khong chira carbocistein va salbutamol sulfat.

Me:lu placebo salbutamol: hdn hop cac ta dugc va
chuan carbocistein.

M?iu placebo carbocistein: hdn hop cac ta dugc va
chuan salbutamol.
2.2. Nguyén vt li¢u, thiét bi nghién ciru
2.2.1. Thiét b, dung cu phan tich

_ Tat c cac thiét bj duoc quan 1y va hiéu chuan theo yéu

cau cua ISO/IEC 17025 va GLP bao gom: May sac ky
long hiéu ndng cao Shimadzu LC 20A voéi detector diod
array; Céan phén tich Mettler Toledo AG245 d6 chinh xac
0,01 mg Vél’CéC thiét bi khac nhu: May lac siéu am; B9 loc
dung cho sac ky;

Cac dung cy thuy tinh: Binh dinh mirc, pipet chinh xac

.. dat tiéu chuan loai A.

Cot phan tich: Inertsil C18 (150 x 4,6 mm; 5 um).
2.2.2. Héa chit, dung méi

Acid trifluoroacetic va acid hydrocloric (Scharlau, loai
ACS); acetonitriql (Merck, loai HPLC); nude cat dung cho
HPLC (Vién Kiém nghiém thuoc Trung uong).

2.2.3. Chiit chuén

’Chét chuén carbocistei'n doy Vién Kiém nghiém thanh
pho Ho Chi Minh cung cap, so 16: QT33302121 va ham
lugng: 99,7% C;HNO,S (nguyén trang);

2

Chét chuén salbutamol sulfat do Vién Kiém nghiém
thuoc Trung uwong cung cap, 16: 010119; am: 0,11% va
ham luong: 99,62% C,;H,,N,O, S (khan).

2.3. Phwong phap nghién ctru

2.3.1. Phwong phdp chudn bi mdu

Dung méi pha mau: dung dich acid hydrocloric 0,1 N.

Dung dich chudn salbutamol géc: Can chinh xac
khoang 48 mg chudn salbutamol sulfat (twong duong 40
mg salbutamol) trong binh dinh mttc 100 mL, hoa tan va
vira du bang dung méi pha miu, tron déu.

Dung dich chuan hon hop gée: Can chinh xac khoang
100 mg chudn carbocistein vao binh dinh muc 50 mL,
thém 1,0 mL dung dich chuén salbutamol géc, hoa tan va
vira du bang dung méi pha mau, tron déu.

Dung dich chudn hon hop: Hut chinh x4c 5 mL dung
dich chuan hén hop gbc vao binh dinh mirc 20 mL, dinh
mirc vira da biang dung mdi pha mau, lic déu.

Dung dich thir: Can 20 vién ché pham, xac dinh khéi
luong trung binh vién, nghién min. Can mét luong bot
thude twong g véi 250 mg carbocistein vao binh dinh
mirc 100 mL, thém khoang 70 mL dung mbi pha mau, siéu
am 10 phut, vira du béng dung moi pha mau, tron déu, loc.
Hut chinh x4c 10,0 mL dich lgc nay, pha loang thanh 50
mL bang dung moi pha méu, tron déu.

Dung dich placebo: Can chinh xac khoang 28 mg mau
placebo vao binh dinh mitc 100 mL, thém khoang 10 mL
dung moi pha mau, siéu am 10 phiit va vira da bang dung méi
pha mau, tron déu, loc. Hut chinh x4c 10,0 mL dich loc nay,
pha lodng thanh 50 mL bang dung méi pha mau, trén déu.

Dung dich placebo carbocistein (PLC carbocistein):
Can chinh xac khoang 29 mg mau placebo carbocistein
vao binh dinh mirc 100 mL, thém khoang 10 mL dung moi
pha mAu, siéu &m 10 phut va vira di bang dung méi pha
mau, tron déu, loc. Hut chinh xac 10,0 mL dich loc nay,
pha loang thanh 50 mL bang dung méi pha mau, tron déu.

Dung dich placebo salbutamol (PLC salbutamol):
Can chinh xac khoang 278 mg mau placebo salbutamol
vao binh dinh murc 100 mL, thém khoang 10 mL dung mdi
pha mau, siéu 4m 10 phat va vira di b?mg dung mdi pha
mau, tron déu, loc. Hat chinh xac 10,0 mL dich loc nay,
pha loding thanh 50 mL biang dung méi pha mAu, tron déu.

2.3.2. Phwong phdp phan tich

Céc duoc dién hién hanh USP, BP, DDVN, JP... chua
¢6 chuyén luan ché pham phéi hop giita carbocistein va
salbutamol. Tham khao chuyén ludn vién nén carbocistein
trong JP 18 cac diéu kién séc ky véi cot sic ky C18 (150 x
4,6 mm; 5 um); pha dong la dung dich acid trifluoroacetic
0,1% (v/v); thé tich tiém mau 50 pL.
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2.3.3. Thim dinh phwong phdp phdn tich

Tién hanh thdm dinh phuong phap theo cac huéng dan
cta ICH va thong tir 08/2022/TT-BYT clia BO Y té védi cac
chi :tiéu: dd dac hiéu, d6 tuyen tinh, d6 diing, d6 chinh xac,
dd on dinh cta phuong phap [7, 8].
3.KET QUA
3.1. Lua chon diéu kién sic ky
3.1.1. Lua chon pha dong

Tham khao tai liéu [1], pha dong la dung dich acid
trifluoroacetic 0,1% (v/v) voi toc do dong 1,0 mL/phut
chi phan tich dugc carbocistein (thoi gian luu khoang
3,5 phut), salbutamol kho rira giai va phat hién ra boi
h¢ pha dong nay (hinh 1). Khi thém 10% acetonitril

atafile Name:chuan 1-01.lcd
Sample Name:chuan 1

(a)

vao dung dich dém c6 thé rira giai ra salbutamol (thoi
gian luu khoang 5,2 phuat) nhung pic carbocistein dugc
rira gidi trung cac pic khong luu gilt (hinh 2). Vi vay,
chuong trinh gradient dugc diéu chinh, giai doan rira
giai carbocistein: pha dong la 100% dung dich acid
trifluoroacetic 0,1% (v/v), sau khi pic carbocistein da
rira giai hoan toan, thém 10% acetonitril vao pha dong
dé rura giai salbutamol thi thdy chuong trinh pha dong:
acetonitril - dung dich acid trifluoroacetic 0,1% (v/v)
(10 — 90) da tach dugc hoan toan 2 chit véi thoi gian
luu phu hop. Tir két qua thu dugc lya chon pha dong
A: dung dich acid trifluoacetic 0,1% (v/v) va pha dong
B: acetonitril - dung dich acid trifluoroacetic 0,1% (v/v)
(10 — 90) v6i chwong trinh sic ky & bang 1 va thu duoc
sdc ky dd hinh 3.

Datafile Name:test chuan salbutamol.lcd
ample :chuan sal

Hinh 1. Sac ky do chudn carbocistein (a) va chudn salbutamol (b)

Datafile Name:chuan10-02.Icd
Sample Name:chuan hh

“““““““““““““““““““““““““““““““

(a) acid trifluoroacetic 0,1% — ACN (90 — 10)

atafile Name:chuan5-03.lcd
m; hi

taf
Sample Name:chuan hh

(b) acid trifluoroacetic 0,1% — ACN (95— 5)

Hinh 2. Sic ky do chudn hén hop carbocistein va salbutamol khi thém acetonitril

Bdng 1. Chuong trinh pha dong tach carbocistein va salbutamol

Chwong trinh pha djng 1

Chuwong trinh pha djng 2

Thoi gian (phut) | Pha dong A Pha dong B Thoi gian (phut) | Pha dong A Pha dong B
0 100 0 0 100 0
5,0 100 0 3,5 100 0
6,0 0 100 4,0 20 80
12,0 0 100 13,0 20 80
12,1 100 0 13,1 100 0
20,0 100 0 20,0 100 0
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Két qua thu dwoc nhu hinh 3:

mAU

Datafile Name:chuan hh 01.lcd
Sample Name:chuan hon hop

Jp25nmanm

(a) Sdc ky d6 dung dich chudn hén hop theo
chwong trinh pha dong 1

Datafile Name:ch hh 01.lcd
Sample Name:chuan hh

mAU
25-p25nm,anm

o]
-5
104

0.0 2.5 5.0 75

10.0 125 15.0

175 200 mi

(b) Scic ky do dung dich chuan hén hop
theo chuwong trinh pha dong 2

Hinh 3. Sdc ky do khdo sdt cac hé pha dong.

Tir két qua thu duoc cho thiy, ca 2 hé déu rira giai dugc 2 pic carbocistein va salbutamol riéng biét. Tuy nhién, dudng
nén xung quanh pic salbutamol (thoi gian luu ~ 13 phut) trong h¢ chuong trinh pha dong 1 chua théng va chua 6n dinh,
trong khi dudng nén xung quanh pic salbutamol ciia chuwong trinh pha dong 2 thang, 6n dinh. Do do, lya chon chuong
trinh pha dong 2 lam pha dong cua phuong phap phan tich.

3.1.2. Lya chon budéc song phdt hién

Thyc hién quét phd UV trén cac pic clia hai hoat chat carbocistein va salbutamol ctia cac dung dich chuan don va
chong cac pho UV trén céc pic cia dung dich chuan hén hop cho két qua nhu sau:

(a)

(b)

(©)

Hinh 4. Hinh anh phé UV cia pic carbocistein (a), pic salbutamol (b) va chong phé (c)

Ham luong carbocistein trong vién nang X gap 250 lan
so voi salbutamol, ndng do salbutamol trong dung dich
thir rat thip (2 pg/mL), do d6 lwa chon budc séng cuc dai
ctia salbutamol 1am budc song phan tich. Phd UV tir bude
song 210 — 450 nm cuia salbutamol cho 2 cuc dai tai 225
nm va 276 nm. Tai cuc dai 276 nm hoat chit carbocistein
gan nhu khong hép thu, trong khi tai bude song 225 nm
carbocistein ¢6 hap thy pht hop. Do d6 Iya chon budc

song 225 nm lam budc séng phan tich dinh luong dong

thoi 2 hoat chét.

3.2. Thim dinh phwong phap phén tich

3.2.1. D} diic higu

Tién hanh séc ky lan lugt cac dung dich placebo, dung
dich thir, dung dich chuan hén hop, ghi lai sic ky do, két

qué thé hién & bang 2:

Bing 2. Két qua danh gia do déc hiéu dung dich placebo, chudn, thir

RT (phut) Placebo PLC salbutamol PLC carbocistein Thu Chuin
Carbocistein - 2,732 - 2,727 2,739
Salbutamol - - 11,069 11,122 11,104
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Datafile Name:Placebo 01.cd
Datafle Namerang 02.cd Sample Name:placebo
Sample Name:trang

(a) — dung mdi pha miu (b) — placebo

Datafile Name:ch hh 01cd
Sample Name:chuan hn

I
i

(c) — chuén (d) — thir

Hinh 5. Tham dinh dé ddc hiéu cia phwong phdp

Tir két qua thu duoc trong bang 2, dung moi pha mau va dung dich placebo khong xuat hién pic nao & thoi gian luu
tuong tmg véi thoi gian luu cua cac pic chinh trén sic ky do ciia dung dich chuan hén hop. Mau placebo salbutamol chi
cho pic tuong tmg véi carbocistein ma khong cho pic twong tig véi pic salbutamol. Mau placebo carbocistein chi cho
pic tuwong ung véi salbutamol ma khéng cho pic twong g vaéi carbocistein.

Sic ky dd cua dung dich thir cho 2 pic ¢6 thoi gian luu va phd UV tuong tng voi thoi gian luu va phd UV cua
pic carbocistein va salbutamol thu dugc tir sic ky d6 cta dung dich chuan hdn hop. D¢ tinh khiét pic carbocistein va
salbutamol trén dung dich chuan va dung dich thir déu khoang 0,999.

3.2.2. Tinh thich hop ciia hé théng sdic ky
Tién hanh sic ky dung dich chuan hdn hop, ghi lai cac sic ky d0, xac dinh gia tri thoi gian luu va dién tich pic cua
céc pic carbocistein va salbutamol. Két qua thé hién & Bang 3 va Bang 4.

Bing 3. Két qua tinh thich hop ciia hé thong ciia carbocistein

STT Thoi gian lwu (phat) | Dién tich pic (nAu.s) | He sb kéo dudi S6 dia Iy thuyét
1 2,744 1728797 1,271 2727
2 2,739 1728357 1,271 2715
3 2,739 1730104 1,269 2717
4 2,737 1726872 1,268 2722
5 2,736 1727405 1,265 2726
6 2,737 1728043 1,264 2719
TB 2,739 1728263 1,268 2721
RSD% (n = 6) 0,1 0,1
Bing 4. Két qua tinh thinh hop hé thong ciia salbutamol
STT Thoi gian luu (phut) | Dién tich pic (nAu.s) | Hé s6 kéo dudi S6 dia ly thuyét
1 11,115 148897 1,153 17239
2 11,096 148742 1,144 17282
3 11,099 148345 1,144 17317
4 11,100 148851 1,144 17184
5 11,106 148531 1,142 17320
6 11,105 149092 1,142 17227
TB 11,104 148743 1,145 17262
RSD% (n = 6) 0,1 0,2 0,4 0,3
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Hé¢ thdong sic ky va diéu kién phan tich HPLC c6 do
lap lai cao, d6 léch chuan tuong d6i (RSD) cuia thoi gian
Tuu 0,1% (< 1,0%) va RSD cua dién tich pic tor 0,1% dén
0,2% déu nho hon 2,0%. S6 dia 1y thuyét ca hai hoat chat
déu 16n hon 2000 va hé s6 kéo dudi déu nam trong khoang
tir 0,8 dén 1,5. Nhu vy, phuong phap HPLC trén 1a phu
hop voéi viée phan tich dinh tinh, dinh lugng carbocistein
va salbutamol.

3.2.3. Khodng tuyén tinh

Tir dung dich chuén gdc carbocistein (2,0 mg/mL) va
salbutamol (0,008 mg/mL), pha lodng bing dung mdi pha
mau dé thu duoc 05 dung dich chuan hdn hop c6 ndng do
céc hoat chat chinh xéac trong khoang 60%, 80%, 100%,
120%, 140% so voi nong do dinh luong. Tién hanh sic ky
theo diéu kién da chon cho két qua trong Bang 5 cho théy,
trong khoang nong do da khao sat, cac hoat chat déu co su
twong quan tuyén tinh chit ch& gitra nong do6 va dién tich
pic dap tmg v6i hé sé twong quan r = 1,000.

Bing 5. Két qua khoang tuyén tinh ciia carbocistein va salbutamol

STT | o4 s0 véi dinh Carbocistein Salbutamol
lwgng Nong do (ug/mL) | Dién tich pic (uAU.s) | Nong dé (ug/mL) | Dién tich pic (uAU.s)

1 60 305,7 1035617 1,198 88935

2 80 407,6 1383449 1,597 119281

3 100 509,5 1728263 1,996 148743

4 120 6114 2079663 2,395 178947

5 140 7133 2415071 2,795 208830
Phwrong trinh hoi quy y=3390,9x + 851,6 Y=750073 x + 780,8

Hé s6 twong quan 1,000 1,000

% H¢ 56 chan 0,05% 0,52%

3.2.4. Dj diing

Chudn bi mau chudn: Dung dung dich chuan hdn hop & muc d thich hop hé théng.

Chudn bi 03 logi mdu tu tao: Chuan bj cic mau tu tao & cac mirc ndng do 70%, 100%, 130% so véi nong do dinh
lwong bang cach thém mot luong chinh xac mdi chat chuan vao mau placebo. Tai mdi mirc nong do, thuc hién 03 mau
doc lap. Phan tich mau theo quy trinh phan tich da chon, x4c dinh hoat chét thu hoi. Két qua danh gia do dang cua

phuong phap dugc thé hién ¢ Bang 6.

Bing 6. Két qud dj ding ciia phirong phdp.

% so v6i dinh Carbocistein Salbutamol
lwgng Luong can (g) | Dién tich pic | Ham luong (%) | Luwong cdn (g) | Dién tich pic |Ham luvong (%)
179,2 1222423 100,8 17,52 105039 100,8
70% 178,2 1221359 101,3 17,66 104387 99,4
181,3 1222878 99,7 17,72 104877 99,5
TB (n =3) 100,6 99,9
RSD% (n=3) 0,8 0,8
254,8 1734845 100,7 25,11 149415 100,0
100% 256,9 1729622 99,5 25,22 149411 99,6
2553 1733995 100,4 24,89 149034 100,7
TB (n=3) 100,2 100,1
RSD% (n=3) 0,6 0,5
3323 2271902 101,1 32,52 195635 101,1
130% 333,1 2264566 100,5 32,70 195818 100,7
334,2 2277639 100,8 32,63 195596 100,8
TB (n=3) 100,8 100,9
RSD% (n=3) 0,3 0,2
TB (n=9) 100,5 100,3
RSD% (n=9) 0,6 0,7

6
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Két qua cho thiy % thu hdi cua carbocistein Vé’ salbutamol déu nim trong gidi han tir 98,0% dén 102,0% va RSD
nho hon 2,0%. Nhu vay phuong phap c6 do diung tot.
3.2.5. Dy chum cua phwong phdp
Tién hanh phén tich trén 12 mau thir doe 1ap, v6i 02 kiém nghiém vién khac nhau trén 2 ngay khac nhau (mdi kiém
nghiém vién phan tich 06 mau thur doc 1ap). Két qua the hién ¢ Bang 7.
Bing 7. Két qua dé chum ciia phwong phdp

STT 7 Ham lwong % car’bocistein " Ham lwong % salbl{tamol
Kiém nghiém vién 1 | Kiém nghiém vién 2 Kiém nghiém vién 1 Kiém nghiém vién 2
1 101,5 101,3 99,5 100,0
2 100,4 100,6 98,2 98,9
3 101,7 100,5 100,0 100,9
4 101,6 100,7 99,9 1014
5 100,2 100,1 98,3 98,8
6 100,6 100,9 98,1 99,0
TB (n=6) 101,0 100,7 99,0 99,8
RSD% (n=6) 0,6 0,4 0,8 1,0
TB (2 kiém nghiém vién) = 100,9% TB (2 kiém nghiém vién) = 99,4%
RSD (2 kiém nghiém vién) = 0,5% RSD (2 kiém nghiém vién) = 1,1%

Tir két qué’ thu‘ duoc cho thiy phuongvphép co d(}ﬂ chinh xac cao (RS]?% ctia 12 mau thir trén 2 kiém nghiém vién &
cé hai hoat chat déu nho hon 2,0%) c6 thé ap dung d¢ dinh lugng ché pham.

3.2.6. Khodng xdc dinh

Trong phan danh gia d6 dung, d6 tuyén tinh suy ra khpéng xac dinh cua carbocistein 1a 0,35 mg/mL dén 0,65

mg/mL va khoang xac dinh cta salbutamol 1a 1,4 pg/mL dén 2,6 ng/mL.

3.2.7. Dé én dinh ciia phwong phdp

3.2.7.1. B¢ 6n dinh cia dung dich

Tién hz‘}nh danh gia d6 6n dinh cua dung dich chuén hdn hop va dung dich thir bao quan & 15°C, trong lo dung thiy
tinh cho két qua nhu bang 8.

Bing 8. Két qua ddnh gid d on dinh trong dung dich

. Dung dich chuin Dung dich thir
Hoat chat . - : ;
Ban dau Sau 11 gio % thay doi Ban dau Sau 7 gio % thay doi
Carbocistein 1728797 1726506 0,1% 1736225 1730490 0,3%
Salbutamol 148897 149153 0,2% 149592 148576 0,7%

% thay d6i ctia dung dich chudn sau 11 gio va dung dich thir sau 7 gior déu nho hon 2%. Do d6 dung dich chuan va
dung dich thir 6n dinh trén khoang thoi gian nghién ctru ¢ nhiét do bao quan 15°C.

3.2.7.2. Pdnh gid thay doi nhé diéu kién sdc ky

D6 6n dinh ciia phuong phap duoc danh gia thong qua viée khao sat mot s thay déi nho diéu kién sic ky bao gom:
Ot sdc ky Inertsil ODS-3 (150 x 4,6 mm; 5 um) su dung trén 2 cdt khac s seri (cot 1: H15-23340 va cdt 2: 70664-8);
toc do dong (1,1 mL/phut dén 1,3 mL/phiit); bude song (+ 2 nm); ti 16 pha dong tai giai doan gradient rira giai salbutamol
(2% ndng do tuyét doi); thoi gian bit dau giai doan gradient (+ 5%) cho két qua:
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Bing 9. Két qua dinh gid thay doi nho diéu kién sdc ky

Thong s 5 Carbocistein Salbutamol
Rt (phut) T N Rt (phut) T N Rs
Ban dau 2,721 1,277 3088 10,263 1,113 22081 31,9
Budc song 223 nm 2,721 1,277 3081 10,263 1,113 22039 31,9
Budc song 227 nm 2,721 1,277 3092 10,263 1,109 22107 32,0
Giam toc do dong 2,975 1,303 3197 10,910 1,112 21884 31,4
Tang toc do dong 2,513 1,275 3014 9,786 1,112 22313 32,7
Giam pha dong B 2,737 1,310 3100 10,602 1,102 20972 32,1
Tang pha dong B 2,733 1,301 3105 10,143 1,118 22499 31,8
Giam thoi gian 2,731 1,297 3100 10,134 1,105 21097 31,2
Tang thoi gian 2,729 1,292 3101 10,516 1,117 22552 32,7
Cots6 2 2,744 1,271 2727 11,115 1,153 17239 30,5

Két qua cho théiy thoi gian luu cua pic carbocistein va
salbutamol dugc rira gidi phu hop vdi khodng thoi gian
thiét 1ap cho chuong trinh pha dong. Céc thong sb s6 dia Iy
thuyét (N), hé s6 kéo dudi (T) cua ca hai pic carbocistein
va salbutamol, do phan giai (Rs) giira carbocistein va
salbutamol déu dat yéu cau.

4. BAN LUAN

Dua vao tinh chét carbocistein 1a chét tan rat it trong
nudc va alcol, tan trong dung dich acid v6 co loang va
dung dich kiém lodng. Salbutamol sulfat tan tot trong
nude, thuc té khong tan hodc tan it trong ethanol 96%
va methylen chlorid [1, 2]. Vi vy, nghién cru nay da
Iwa chon HC1 0,1 N dé hoa tan ca hai hoat chét dé xay
dung phuong phap dinh luong dong thoi carbocistein va
salbutamol trong vién nang X do tham khao JP XVIII
chuyén luan vién nén carbocistein, st dung dung dich
acid hydrocloric 0,5 N 1am dung méi pha mau ban dau.
Dung mo6i HCI 0,1 N c¢ tinh acid, tuy nhién trong mat
s6 chuyén luén cua cac duge dién qudc té da sir dung
HCI 0,1 N 1am dung méi hoa tan mau nhu JP XVIII
chi tiéu dinh lugng trong chuyén luan aciclovir, USP
2025 chi tiéu thu d§ hoa tan cua cac chuyén luan vién
nén tac dung kéo dai albuterol, vién nén carbidopa,
levodopa, entacapon, vién nén tramadol hydrochlorid
va acetaminophen [1, 3].

Trong cong thirc bao ché vién nang X, ham luong
carbocistein rat 16n (500 mg), trong khi salbutamol chi
2 mg, xdy dyng phuong phap dinh lugng dong thoi 2
hoat chit nay gip nhiéu kho khan. Cac dwoc dién hién
hanh USP 2025, BP 2025, DbVN V, JP XVIIL... chua
¢6 chuyén luan ché pham ph01 hop gilta carbocistein
va salbutamol, cac bai bao qudc té ciing chua tim dugc
cong bd nao xay dung phuong phap dinh lugng dong thoi
carbocistein va salbutamol. Tham khao JP XVIII chuyén
luan vién nén carbocistein voi diéu kién sic ky: cot sic
ky C18 (150 x 4,6 mm; 5 um); pha dong la dung dich
acid trifluoroacetic 0,1% (v/v); thé tich tiém mau 50 pL.
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Nghién clru ndy ching t6i lya chon cot C18 1a cot thong
dung tai cac phong thi nghiém va khao sat hé pha dong
1a dung dich acid trifluoroacetic 0,1% (v/v) dé danh gia
kha nang tich cta 2 chat carbocistein va salbutamol. Khi
khao sat h¢ pha dong la 100% acid trifluoroacetic 0,1%
(v/v) thi carbocistein c6 thoi gian luu cua carbocistein
khoang 3,5 phut, con sabutamol khong rira giai duogc.
Theo tai liéu tham khao phuong phap dinh lwong dong
thoi salbutamol sufat va bromhexin st dung pha dong la
ACN : MeOH : dém phosphat pH 4 [4, 5] hodc vién nén
salbutamol, theophylline va ambroxol st dung pha dong
ACN : dém phosphat pH 3 [6]. Vi vay, sau 3,5 phut rua
giai carbocistein, h¢ pha dong phéi hop thém ACN vao
dé rira giai salbutamol véi thoi gian luu 11 phut. Phuong
phap duoc xay dung da dugc thAm dinh dﬁy dua do dac
hiéu, tuyén tinh, lip lai, dung va 6n dinh phuong phép
trong khoang nong do khao sat va co thé ap dung kiém tra
chét lugng cho ché phim vién nang X. Khi nha san xuét
khéc mudn sir dung phuong phép nay cho ché phim cua
minh cin x4c nhan lai gia tri sir dung ctia phuong phép.
5.KET LUAN

Nghién ctru di céng bd phuong phap HPLC dinh
luong ddng thoi carbocistein va salbutamol, hai thanh
phan c¢6 ham luong trong vién nang chénh léch nhau rat
nhiéu. Phuong phép st dung cot C18 (150 x 4,6 mm; 5
um); bude séng 225 nm; toe do dong 1,2 mL/phut; thé tich
tiém 50 pL; pha dong 1a acid trifluoroacetic 0,1% (v/v) —
acetonitril vdi chuong trinh dung moi phuong phap don
gian, dé thyuc hién tai cac phong kiém nghiém. Phuong
phap xay dung c6 tinh dic hidu cao, su twong quan tuyén
tinh chat ché gitra dién tich pic dap tmg va ndng d6 hoat
chat, do 1ap lai, do chinh xéc trung gian va d¢ dung cao,
phuong phap 6n dinh véi cac didu kién trang thiét bi, hoa
chét thudc thir phtt hop voi da s6 cac phong thi nghiém.
Véi cac két qua thu duge, co thé ap dung phuong phép
da nghién ciru dé xac dinh dong thoi carbocistein va
salbutamol trong ché phdm vién nang ctmg X.
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BY LC-MS/MS METHOD

NGUYEN THI CHAM', DOAN CAO SON/,
VU ANH TUAN?, HOANG VAN DUC!, LE THI LA» &

!National Institute of Drug Quality Control
’Faculty of Chemistry, School of Chemistry and Life Sciences, Hanoi University of Science and Technology
& Corresponding author: la.tdsh@gmail.com

Received October 10", 2025, Accepted November 19", 2025

Abstract: A high and specific method using ultra performance liquid chromatography tandem mass
spectrometry for simultaneous determination of telmisartan and hydrochlorothiazide in human plasma
was developed. Telmisartan-d3 and hydrochlorothiazide-13C,d2 were utilized as internal standards.
Analytes were extracted from plasma by protein precipitation using acetonitrile combined with sample
freezing. Liquid chromatography was performed on Luna C18(2)-HST; (50 x 3 mm; 2.5um) column with
mixture of methanol and 5 mM ammonium acetate, with 0.1% acetic (80 : 20, tt/tt) as mobile phase at
flow rate of 0.3 mL per minute. The method has a rapid analysis time and LLOQ value and standard
curves were found to be linear in the wide range 1 to 1000 ng/mL for TEL and 1 to 400 ng/mL for
HCT. The method’s precision and accurary are within acceptable limit. The validated method has been
used successfully to determine telmisartan and hydrochlorothiazide concentrations in healthy adult
volunteers and demonstrate its applicability to bioavailability/bioequivalence studies of telmisartan
and hydrochlorothiazide combination preparations.

Keywords: telmisartan, hydrochlorothiazide, plasma, LC-MS/MS.



