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Xay dwng phuong phap dinh lwong cdc dong phan déi quang cha

Salbutamol trong vién nén bang dién di mao quan

Nguyén Thj Bdo Ngoc, Lé Thj Loan Chi*
Khoa Duorc, Trwdng Bai hoc Y - Duoc, Bai hoc Hué

Tém tat

Pat van dé: Mau salbutamol dang racemic trong vién nén trén thj trweong chira hdn hop 2 dong phan
ddi quang gdbm R-Salbutamol (Levosalbutamol) va S-Salbutamol (Dextrosalbutamol). Khi dung diéu kién dién
di binh thuong thi hén hop nay chi tao thanh 01 pic trén dién di d6. Viéc tim ki€ém nhiéu diéu kién khac
nhau, d3c biét, si dung thém céc tdc nhan chon loc bat d6i dé cd thé tach riéng cac dong phan ddi anh cla
salbutamol |3 diéu can thiét. Cong trinh nay dugc tién hanh véi hai muc tiéu: 1) Xay dung phuwong phap tich
cac dong phan d6i quang Sabutamol bing phuong phap dién di mao quan. 2) Tham dinh phuong phap xay
dung duoc. Poi twong va phuong phap nghién ciru: Péi twong: Mau Salbutamol dang vién nén. Phuong
phdp nghién ctru: T6i wu hda quy trinh dién di phan tach dugc cdc ddng phan d&i quang clia Salbutamol, tham
dinh phuong phéap theo ICH, AOAC. K&t qua: Diéu kién dién di: Cot mao quan silica nung chay, chiéu dai téng
cbng 52,5 cm, chiéu dai hiéu dung 44 cm, ID 50 um, dién thé& 20 kV; nhiét dé cdt 25°C; budc séng phat hién
225 nm; &p suat tiém mau 50 mbar; thoi gian tiém mau 5s, dung dich dién ly nén: Tris 60 mM pH1; Tac nhan
d&i quang methyl-b-cyclodextrin 250mg/ml. Phwong phap dugc thdm dinh dat céc yéu ciu theo ICH, AOAC.
K&t luan: Phuong phdp cé dd chinh xac cao, dé dung t6t, khodng tuyén tinh phlu hop, d6 chon loc cao, gidi
han phat hién t&t dwoc dung dé phan tach cac ddng phan d6i anh cla Salbutamol trong ch& pham vién nén.

Tir khéa: Salbutamol, dién di mao qudn, methyl-b-cyclodextrin, Levosalbutamol, Dextrosalbutamol
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Abstract

Background: The Salbutamol sample in tablets which contains a mixture of 2 enantiomers including
R-salbutamol (Levosalbutamol) and S-Salbutamol (Dextrosalbutamol), as usal it forms racemate on the
market. When using normal electrophoretic conditions, this racemic mixture only forms 01 peak on the
electrophoretic chart. It is necessary to find conditions, in especially, using chiral selective agents, to separate
the enantiomers of Salbutamol. This work was conducted with two objectives: 1) To develop a method to
separate the enantiomers of salbutamol by capillary electrophoresis. 2) To validate the researched method.
Materials and methods: Materials: Salbutamol in tablets. Methods: After optimizing the process to separate
the enantiomers of salbutamol by capillary electrophoresis, the method was validated according to ICH and
AOAC guidelines and applying the method to analyze samples. Results: Electrophoresis conditions: Fused-
silica capillary column (effective column length: 44 cm, total column length 52,5 cm, internal diameter:
50 um), background electrolyte (BGE): Tris 60 mM at pH 1, voltage: +20 kV, column temperature: 25 °C,
chiral selective agent: methyl-b-cyclodextrin 250mg/ml. The method was validated and met ICH and AOAC
requirements. Conclusion: The method with high precision and selectivity, excellent detection limit was used
to separate the enantiomers of salbutamol in tablets.

Key words: salbutamol, capillary electrophoresis, methyl-b-cyclodextrin, Levosalbutamol, Dextrosalbutamol.

1. DAT VAN DE thudc dwoc ban trén thi trudng dudi dang racemic
Trong nganh cong nghiép dugc phdm ngay nay, bao gdm hdn hop bing nhau cta hai chat ddng phan
56% thudc hién dang dugc st dung 1a san phdm  d6i quang [1]. Méc du cac dong phan d6i quang nay
thudc cé chon loc dong phan déi quang va 88% thudng cd cau tric hda hoc gidng nhau nhung hiu
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hé&t mot trong s6 ching d6i khi lai thé hién sy khac
biét rd rét vé cac hoat tinh sinh hoc nhu dwoc ly hoc,
ddc tinh hoc, dwgc dong hoc, chuyén hoda, v.v. Do
do, didu quan trong |a phai thic day qua trinh phan
tadch va dinh lvgng duoc cac thudc cd chira dong
phan d6i anh trong nganh dugc phdm dé loai bo cac
dong phan khéng mong muén khoi ch& pham, tim
ra phuong phap diéu tri t6i wu cling nhu kiém sodt
diéu tri phu hop cho bénh nhan. Viéc tach cdc déng
phan d&i anh trong cac loai thudc racemic la mét
hoat déng can thiét trong nganh dwgc pham ciling
nhu trong diéu tri 1Am sang. Vi vy, viéc phat trién
cac ky thuat phan tach cidc déng phan déi anh d3,
dang va s& la ch( d& quan trong trong nghién clru
hoc thuat cling nhu tién bé trong nén céng nghiép
duwoc pham [2].

Salbutamol 18 mét thudc d3 duwgc s dung
rong rai dé diéu tri cac bénh vé dudng hd hap
& ngudi va thuong dugc bao ché dudi dang
thuéc racemic. Tuy nhién, gan day déng phan R-
salbutamol (Levosalbutamol) da dwoc duwa vao

thuc hanh 1am sang trong diéu tri bénh hen suyén
& nguwoi va didu nay dugc cho 13 mot cai tién vé
dang racemic cla thudc. Nguyén nhan [a vi mét s6
nghién ciru d3 chirng minh déng phan S-Salbutamol
(Dextrosalbutamol) cé tac dung phu & phdi (gia tang
kha ning co thit phé& quan) khi s& dung thuwong
xuyén [3] (Hinh 1). Mé&c du, cho dén nay vin chua
¢6 quy dinh chinh thirc vé viéc xac dinh ham lugng
R- va S- trong hon hop racemic clia Salbutamol, tuy
nhién vi nhitng ly do bat cp vé dong phan S- nén
viéc ti€p cdn va phan tach dwgc cdc dong phan déi
quang cla Salbutamol |a can thiét. Hon nita, Duwgc
dién Viét Nam V d3 c6 nhiéu chuyén luan vé viéc
quy dinh murc gidi han tap chat déi quang cho cac
dugc chat [4], minh chitng cho viéc nghién ciru
phan tach cac sdn pham bat d6i déng vai tro khéng
thé thi€u trong Iinh vwc dwoc hoc. Viéc tiép can
cac ki thuat phan tach déng phan, dac biét 1a phan
tach Salbutamol s& lam tién dé cho viéc phan tach
duoc nhidu dugc chat & dang racemic khac dang
Iru hanh trén thi trudng.
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Hinh 1. Cong thirc cdu tao hai dong phan R- va S- ctia Salbutamol

Ngoai ra, dién di mao quan (CE) la mot céng cu
hiéu qua dé phan giai cac chat dong phan d6i quang
vdi wu diém 13 k§ thuat don gian, it t6n dung moi,
hiéu qua, it t6n kém, linh déng trong viéc thay doi
tadc nhan ddi quang nén dap rng duoc nhiéu duoc
chat khac nhau. Qua trinh nay lién quan dén viéc
st dung mét bd chon bat ddi trong mét dung dich
dién phan dé phan biét cac dong phan ddi quang
clla moét hén hop racemic, bd chon bat d6i xirng
c6 thé nhan dién va twong tic v&i cac dong phan
ddi quang khac nhau theo cach khac nhau, do sy
khéc biét vé cdu tric hinh hoc cta ching. Trén thuc
té€, CE bat d6i da |a chd dé dwoc chd y nhiéu va d3
duogc ap dung thanh cong dé phan tach déng phan
ddi quang cla céc hop chat bat déi khac nhau trong
thap ky qua. Cac chat chon loc bat déi duoc st dung
cho muc dich nay bao gdm cyclodextrin (CD) va céc
din xudt cla cyclodextrin (a-cyclodextrin (a-CD),
b-cyclodextrin (b-CD), methyl-b-cyclodextrin (Me-
b-CD); hydroxypropyl-b-cyclodextrin  (HP-b-CD),
ete bat ddi, oligosacarit khdng vong va polysacarit,
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protein va peptide, phirc hop kim loai va chat hoat
déng bé mat bat déi [5] ...Nhdm nghién clru chi tim
dugc mot dé tai nghién ctru lién quan dén viéc tach
cac dong phan quang hoc Salbutamol bang dién di
mao quan dudi hinh thirc 13 dé tai cap trudng, tuy
nhién ching t6i hoan toan khéng tim thay dwoc dir
liéu khoa hoc lién quan dén cong trinh nay. Ngoai
ra, viéc thuc hién phan tach véi mdi loai cau hinh
dién di khdc nhau s& cho nhiéu di¥ liéu nghién ctru
khac nhau, hon nita, bang viéc tiép can phan tach
cac dong phan d6i quang cua Salbutamol, cling s&
lam tién dé cho viéc phan tach dwgc nhiéu dwoc
chat & dang racemic khac dang luu hanh trén thi
trudng. Chinh vi vdy, ching ti thuc hién dé tai nay,
bang viéc sir dung cyclodextrin (CD) hoidc cac dan
xuat cta cyclodextrin nhu tdc nhan chon loc bat déi
trong viéc phan tach cac déng phan déi anh, vdi hai
muc tiéu: 1) Xay dung phuwong phap tich céc déng
phan d6i quang Sabutamol bang phuong phap dién
di mao quan. 2) Thdm dinh phwong phép xay dwng
duoc.
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2. DOl TUQNG VA PHUO'NG PHAP NGHIEN CU'U
2.1. Ddi twong nghién ciru
Mau salbutamol sunfat & dang racemic (Bdng 1)

Bang 1. M4u salbutamol sunfat & dang racemic

Biét dwo'c Hoat chat Nha san xuat S6 16 — S dang ky Han dung
Salbutamol Salbutamol THE MEDICPHARMA CO.,LTD Lot No 096678 1A 24/04/2024
2mg sulfat (Thai Lan) 358/40

Chat d6i chiéu:
- Chu&n sabutamol dang Racemic (Bdng 2)

Bang 2. Chuan salbutamol sunfat & dang racemic

Ham lugng tinh trén ché

Hoat chat SO kiém soat pham nguyén trang (%) Noi cung cap
Salbutamol Vién Kiém nghiém thudc TP. HO
sulfat QT 105 060913 98,79 Chi Minh

- Chuan R-sabutamol (Levosalbutamol) Levolin
0.63mg Respules 5X2.5 ml

Trang thiét bi: Can phan tich HR - 250AZ (Han
Qudc); may |ac xody Vortex, micropipet Labnet (MY);
td lanh bdo quan mau TOSHIBA (Nhat); May dién di
mao quan Agilent 7100 dau do PDA (M§); bé siéu
am Elmasonic S100H (Birc) va cac dung cu thay tinh
chinh xac.

Dung méi - héa chit: Natri tetraborat decahydrat
(Na,B,0,.10H,0), acid boric (H,BO,), methanol
(MeOH) va nudc (H,0) clta Merck (Birc); dém
Tris cla Merck (Pirc), NaOH 1IN va NaOH 0,1 N
cha Agilent (MY); cic chat chon loc d6i quang
b-cyclodextrin (b-CD), methyl-b-cyclodextrin (Me-b-
CD), hydroxypropyl-b-cyclodextrin (HP-b-CD) cla TCI
(Nhat ban).

2.2. Phuwong phap nghién ctru

Chuan bi mau

Dung dich chuén Salbutamol 100 ug/mL: Can
chinh xac 1 mg Salbutamol, cho vao binh dinh murc
10 mL, thém nuwdc cat vira dd dén vach, ldc déu thu
duwoc dung dich chuén Salbutamol 100 pg/mL.

Dung dich mdu  chudn  R-sabutamol
(Levosalbutamol) 250 ug/mlL va dédy ndng dé 50;
20; 17,5, 12,5; 2,5 ug/mL: Can chinh xac 2.5 mg
Salbutamol, cho vao binh dinh m&c 10 mL, thém
nuwdc cat vira dd dén vach, I3c déu thu duoc dung
dich chuan R-Salbutamol 250 pg/mL. Tir dung dich
chuén nay, sir dung micropipet va binh dinh mdc 10
mL dé& pha lo3ng dan cdc ndng do tiép theo.

Dung dich méu thir Salbutamol 100 ug/mL:

Can 20 vién ch& pham, tinh khéi lugong trung
binh mét vién, nghién thanh bdt min. Can mét lvgng

thudc twong duong véi 1 mg Salbutamol cho vao
binh dinh mdrc 10 ml, thém nwdc cat, siéu dm cho tan
hét. P& ngudi, thém nudc tdi vach. Loc qua gidy loc,
thu dugc dung dich m3u thir Salbutamol 100 ug/mL.

Xay dwng quy trinh phan tach cac déng phan déi
quang cla Salbutamol bing dién di mao quan dau
do UV - Vis

Khédo sdt cdc diéu kién dién di cda Salbutamol
dang racemic khi chuwa thém tdc nhdn déi quang Dua
vao tinh chat ly hda cda Salbutamol, tién hanh khao
sat so' b6 cac diéu kién dién di bao gdm gdm ndng do
dung dich dém, pH dung dich dém bwdc séng phat
hién, nham tao ra mot pic Salbutamol chuén, dep;
sau d6 mai tiép twc khao sat anh hwéng cla céc tac
nhan d6i quang dé tach riéng dwoc cac déng phan
ddi anh cla Salbutamol véi muc dich tiét kiém thoi
gian vi khi cho tac nhan d6i quang vao thoi gian luvu
sé kéo dai hon, ngoai ra, thyc hién budc khao sat nay
cting thé hién ring, trong dung dich khao sat chi ton
tai tac chat salbutamol.

Khédo sdt cdc diéu kién dién di cda Salbutamol
dang racemic khi thém tdc nhén déi quang:

Sl dung cac diéu kién dién di d3 kha sat & trén,
tién hanh khao sat thém tac nhan déi quang nham
phan tich dugc cic déng phan ddi quang cla
Salbutamol. Cac chat chon loc d&i quang cé thé dugc
lya chon khdo sat bao gdm: CD, b-CD, M-b-CD, HP-
b-CD va hén hop M-b-CD + HP-b-CD va mét s& diéu
kién khac nhv néng d6 dung dich dém, nhiét dé cét,
dién thé.

Tham dinh phuwong phap: Tinh dic hiéu, tinh phu
hop hé théng, dudng chuin va khodng tuyén tinh,
d6 13p lai, d6 dung theo hudng dan ICH, AOAC [6,7].
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3. KET QUA NGHIEN cU'U

3.1. Khao sat va lwa chon diéu kién dién di mao
quan dau do UV - Vis

Khéo sdt cdc diéu kién dién di cia Salbutamol
khi chwa thém tdc nhén déi quang: S dung chuin
Sabultamol dang racemic d& khao cac diéu kién
dién di sau: Khdo sat budc song phat hién (220 nm,
225 nm, 230 nm, 245 nm), dung dich dién ly nén
(Tris, Natri dihydrophosphat & cling ndng d6 40 mM
va pH3), pH dung dich dién ly nén (1.0-6.0): Dya
vao két qua tir cac dién di d6 thu dugc, chon diéu
kién di véi pic Salbutamol cho pic sac nhon, dwong
nén dep, thoi gian xuat hién pic sdm véi cac diéu

o]

a) budc song 225 nm

kién dién di thich hgp nhu sau: Cét mao quan: cot
silica nung chdy, chiéu dai téng cdng 52,5 cm, chiéu
dai hiéu qua 44 cm, duwong kinh trong 50 um; Budc
song phat hién: 225 nm va BGE: Dém Tris 40 mM pH
3 (Hinh 1); dung dich Tris nén pH 1 (Hinh 2). Dién
thé: 20 kV; Nhiét do cot: 25 °C; Tiém mau: 50 mBar
- 5 gidy; Hoat héa mao quan lan dau: H,0 3 phut,
NaOH 1 N trong vong 30 phut, NaOH 0,1 N 30 phut,
H,0 30 phut; Rira mao quan dau ngay, trudc méi lan
phan tich: NaOH 0,1 N 10 phdt, H.0 10 phut, BGE 10
phit; Rira mao quan cudi ngay: H,0 5 phit, NaOH
0,1 N trong vong 5 phat, H,0 10 phut.

b) dung dich dién ly Tris 40 mM pH3

Hinh 1. bién di d6 Salbutamol v&i buwdc séng 225 nm, va dung dich dién ly Tris 40 mM pH3
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Hinh 2. bién di d6 Salbutamol v&i hé dém Tris 40 mM & pH 1.0-6.0
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Khdo sdt cdc diéu kién dién di cda Salbutamol
dang racemic khi thém cdc tdac nhdn déi quang:

Khdo sat néng dé dung dich dién ly nén:

Tién hanh dién di v&i dung dich dién ly Tris pH 1,0
& cdc ndng dé khac nhau véi cac diéu kién: Dién thé 20
kV, nhiét d6 cot 25 °C, ap suat tiém mau 50 mbar, thoi
gian tiém mAu 5s va thém tac nhan déi quang M-B-CD
200 mg/mL. K&t qua thu dugc thé hién & Hinh 3:

Rs
35 |
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Tir 9 sac ky d6 twong rng véi 9 nong do cla dung
dich dién ly Tris pH 1,0 cho thay dd phan giai Rs tach
gitta hai déng phan R- va S- clia Salbutamol dat gid
tri 1&n nhat tai ndng d6 dém Tris pH 1 khi thém M-j3-
CD 200 mg/mL la 60 mM. Ti & dién tich déng phan
R/S gan bang 1 nhat 13 & ndng dé dém Tris 60 mM.
Vi vdy, dung dich dém Tris 60 mM dwoc lwa chon dé
tiép tuc khdo sét.

Ti lé dién tich déng phén R/S
1.2

1 ™S
0.8
0.6
0.4
0.2

10mM
20mM
30mM
40mM
50mM
60mM
70mM
80mM
90mMm

Hinh 3. D6 thi thé hién méi twong quan gitta ndng dé Tris va dd phan giai va ti |& d6ng phan R/S

Khéo sdt cdc tdc nhdn déi quang: Tién hanh dién
di dé khao sat cac tadc nhan déi quang bao gébm b-CD,
M-B-CD, HP-B-CD, hén hop HP-B-CD va M-B-CD. Tuy
nhién b-CD, HP-B-CD; hén hop HP-B-CD va M-B-CD
hau nhu khéng tach duoc 02 déng phan d&i anh ra
khdi nhau. Vi vay & day chi bdo cdo khao sét cac tac
nhan déi quang M-B-CD.

+ Vi M-B-CD: Gii¥ ¢8 dinh céc thong s& mdy dién
di trén. Tién hanh dién di véi dung dich dién ly Tris

60 mM & pH 1,0. Khao sat tdc nhan d6i quang M-B-
CD & cac ndng dd 50-250 mg/mL. K&t qua thu duoc
thé hién & hinh 4 cho thay: Tai cdc ndng d6 200 mg/
mL, 250 mg/mL va 300 mg/mL clia M-f3-CD, pic clia 2
doéng phan R-va S- dep, tdch ra nhau hoan toan cling
hé s6 Rs cao. Tuy nhién, tir ndng d& 300 mg/mL, dién
tich pic bi giam di con mét nlra cung vai thoi gian luu
dai hon nhiéu. So sanh vé hé sé Rs 13n dién tich cla
pic, ndng d6 & 250 mg/mL duwoc lua chon.
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Hinh 4. Dién di d6 Salbutamol khi thém M-B-CD: 50 - 300 mg/mL

Khéo sat nhiét dé cét: tién hanh dién di véi cac
diéu kién: Dién thé 20 kV; Ap suat tiém mau 50 mbar;
Thoi gian tiém mau 5s; Dung dich dién ly Tris 60 mM
pH 1,0; Tac nhan d&i quang M-B-CD 250 mg/mL.
Khao sat nhiét d6 cot tir 15 — 35°C, két qua trén Hinh
5 cho thay d6 phan giai & cac nhiét dod déu cao, gid tri

Rs 1&n nhat khi nhiét dé 1a 15°C nhung kéo theo thoi
gian lwu cling 1a dai nhat. Xét vé ti 1 dién tich gitta
doéng phan R va S thi & nhiét dé 25°C dat gid trj gan
bang 1 nhat. Vi vay, nhiét do 25°C duoc lya chon dé
tiép tuc khao sat.
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Rs =3,52; Rs = 3,29; Rs =3,13; Rs =2,81; Rs = 2,56;
S./S;=0,96 S./S.~0,96 S/S.~0,99 S./S;=0,98 S/S;=0,98
15°C 20°C 25°C 30°C 35°C
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Hinh 5. Dién di d6 Salbutamol & nhiét d6 15-35 °C

Khdo sdt dién thé: V&i cac dieu kién: Nhiét do cot 25°C; Ap suat tiém mau 50 mbar; Thoi gian tiém mau
5s; Dung dich dién ly Tris 60 mM pH 1,0; Tac nhan d&i quang M-B-CD 250 mg/mL. Khao sat cac dién thé tir
10 kV-30 kV. Két qua thu dugc thé hién & Hinh 6 cho thay dé phan giai & cic nhiét d6 déu cao, gia tri Rs I&n
nhat khi dién thé& 1a 20 kV, ngoai ra, xét vé ti lé dién tich gilta d6ng phan R- va S- thi & dién thé& 20 kV va 25 kV
dat gia tri gan bing 1 nhat. Vi vay, dién thé& 20 kV duoc lya chon dé tiép tuc khao sét.
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S./S.~ 0,98
10 kv

-]
0 o
n ©
——t
min|

Rs=3,02;
S./S,~0,98

15 kv

3 N

(]

d:! -

n »

0 ®
DI . S . W
35 min
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Rs=2,82;

| N

)

Rs=2,41;
5,/5.=0,95
30 kv

M M

3.2. Tham dinh phwong phap d3 xay dung theo

Hinh 6: bién di d6 Salbutamol & dién th& 10-30 kV

hwéng dan ICH va AOAC

Do ddc hiéu:

Tién hanh dién di cdc mau: mau trdng, mau
chuan salbutamol, mau th( salbutamol, mau thr
thém chuan salbutamol, m3u chudn R-sabutamol
(Levosalbutamol). K&t qud thu dwogc thé hién &
Hinh 7 cho thay: dung dich th{r xuat hién pic cé thoi
gian luu twong duwong so véi thoi gian lwu cia pic

nao trung vdi cac pic clia mau chudn va mau thir. Khi

thém chat chuan vao mau thir, chiéu cao va dién tich
pic clia hoat chat ting |&én. D6 phan giai cha hai pic

salbutamol trong mau chuan. M3u trdng khong cé pic
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dong phan trong mau racemic déu I&n hon 1,5. Phé
UV tai thoi gian luu cla 2 pic déng phan trong mau
thlr va chudn giéng nhau. Pic cla Levosalbutamol
(Pbng phan R) xuat hién trwdce. Vivdy quy trinh phan
tich d6ng phan quang hoc Salbutamol bang phwong
phap dién di mao quan dat do dac hiéu.
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Eign di 5 mau tréng

10 20 an

o
: 3
. R £ - =
Bien di do mzu chuan Salbutamaol 1
10 15 20 g il

&
B4

Bin di 45 mau thi¥ Salbutzmol

1or 15 20 25 Wil
' & - E E
Bign di 45 mau thir thém chuin Szlbutamal 5 B

10 15 20 25 miil

27383

Bicn di 35 mEu chufn A-Szlbutamal {Levosalbutamel)

Ph& UV cla pic levosalbutamol

- I Ph8 UV cla pic Levosalbutamol
trong mau chuan Salbutamol

trong mau thir salbutamol

250 300 350 400 450 500 50  nm 250 300 350 400 450 500 50 nm

Hinh 7. Pién di d6 va phé UV ctia miu trang, mau chuan salbutamol, mau thir salbutamol, mau thir
thém chuan salbutamol, mau chuan R-sabutamol (Levosalbutamol)
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Tinh phu hop hé théng: Tiém l3p lai 06 [an d6i véi mau thir, thu dwoc cac dién di d6. Méc du théng
thuwong theo quy dinh, d6 1&ch chudn twong d6i RSD cla thoi gian di chuyén t. va dién tich S cla mau khong
I&n hon 2%. Tuy nhién, s6 [an tiém 13p lai d6i véi mau thlr khong duoc thyc hién trong cing mot thoi diém,
nén ching téi xem xét dd chinh xac trung gian cla RSD nho hon 3 %. D6 phéan gidi cla hai pic déng phan
trong mau racemic déu I&n hon 1,5. K&t qua & bang 3 cho thay quy trinh phan tich d6ng phan quang hoc
Salbutamol bang phwong phap dién di mao quan dat tinh pht hop hé théng.

Bang 3. K&t qua khao sat tinh phu hop hé thdng trén mau déi chiéu Salbutamol

Levosalbutamol Dextrosalbutamol R,
Ma&u chuan T (phut) Area (mAU*s) T (phut) Area (mAU*s)
MC1 ’;3,82 60,06333 §A4,574 61,18882 2,95
MC 2 23,826 57,1209 24,579 58,45535 2,98
MC 3 23,839 57,654 24,591 59,63818 2,96
MC 4 23,776 57,95589 24,523 59,69543 2,97
MC5 23,721 58,51567 24,467 59,00484 2,97
MC 6 23,797 59,83517 24,548 60,98637 2,96
B 23,7965 58,52416 24,547 59,828165
SD 0,04324234 1,19474779 0,04618658 1,07787001
RSD 0,18171723 2,04146081 0,18815569 1,80160968
Do tuyén tinh:

Tién hanh dién di cdc mau chuan salbutamol c6 ndng d6 5 pg/ml, 25 pg/ml, 35 pg/ml, 40 ug/ml, 100 pg/
ml, 500 pg/ml theo quy trinh d3 xay dung. Xac dinh tuong quan gitra ndng dé va dién tich pic cla salbutamol.
Két qua duoc x(r ly bdng phan mém MS-Excel va céc trac nghiém théng ké (Fisher va Student), két qua duoc

thé hién trong bdng 4 va hinh 8

Bang 4. K&t qua khao sat khoang tuyén tinh cla Levosalbutamol va Dextrosalbutamol

Nong d6 (ug/mL) 2,5 12,5 17,5 20 50 250
Dién tich R- (mAU*s) 4,2123 15,8349 27,0501 32,1987 60,0068 338,9774
Dién tich S- (mAU*s) 4,1924 17,3493 28,7095 34,8243 61,2184 362,872

400 Levosalbutamol Dextrosalbutamol
y=13501x + 400
R2= y=1.4458x - 0.
200 200 2 2
0 0
0 100 200 300 0 100 200 300

Hinh 8. Puong biéu dién tuwong quan gilta dién tich ctia déng phan Levosalbutamol,
Dextrosalbutamol v&i ndng dé

- P&i vdi Lavosalbutamol: C6 sy tuong quan tuyén
tinh gitra néng dd vai dién tich pic Lavosalbutamol
trong khoang néng d6 khao sat 5-500 pg/mL véi R?
=0,9988. SIr dung trac nghiém t - test va trac nghiém
F — test; voi F dugc xac dinh: F = 3363,222356 > FOI05
= 7,708647422 chirng té phuong trinh héi quy cua
doéng phan Levosalbutamol ¢ tinh twong thich. Ngoai
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ra, trac nghiém t xdc dinh: t, = 57,99329578 > tyos =
2,570581836; t = 0,160928793 < to,os = 2,570581836
chirng td hé s6 a cé y nghia va hé s& b khong cé v
nghta. Tl d6 d3 xac dinh dwoc phuong trinh biéu dién
tuong quan tuyén tinh gitra dién tich pic va ndng dé
Lavosalbutamol trong salbutamol la y = 1,3501x.

- P&i vdi Dextrosalbutamol: C6 sy tuong
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quan tuyén tinh gitta ndng dé véi dién tich pic
Dextrosalbutamol trong khodng néng d6 khao sat
5-500 pg/mL véi R? = 0,9982. S& dung trac nghiém
t - test va trac nghiém F — test; véi F duoc xac dinh:
F = 2196,045894 > Fo,os = 7,708647422 chirng td
phuong trinh héi quy cla déng phan Levosalbutamol
c6 tinh twong thich. Ngoai ra trac nghiém t xac
dinh: t, = 46,86198773 > t, , = 2,570581836 va t, =
-0,024775634 < to,os =2,570581836. Chirng td hé s6 a
cé y nghia va hé s6 b khong cé y nghia. Tir d6 d3 xac

dinh dwoc phuong trinh biéu dién twong quan tuyén
tinh gitta dién tich pic va ndng dd Dextrosalbutamol
trong salbutamol la y = 1,4458x.

Do chinh xac: Két qua khdo sat do dung cda quy
trinh phan tich déng phan Salbutamol bang phuong
phap dién di mao quan duogc trinh bay trong bdng
5. K&t qua cho thay ty lé phuc héi thic nghiém nam
trong gi¢i han cho phép 95-105 %. Vi vay phuong
phép phan tich déng phan Salbutamol bing phuong
phap dién di mao quan dat d6 dung.

Bang 5. K&t qua khao sat d6 dung cta quy trinh phan tich Salbutamol.

Téndong  Tylé chat x .. .  Lwongchat chuan S téng HL phuc Tilé
phan d6i  chudn thém S(mau :hu Salbutamol hoi phuc héi
anh vao (%) mAU™S)  themvao (ug/mL)  (MAU*S)  (1o/ml) (%)

60,9006 40,5138 115,8272 40,6821 100,4155

80 60,9006 40,415 113,9857 39,3182 97,28613

60,9006 39,9209 114,3679 39,6013 99,19934

60,9006 50,4941 129,0275 50,4591 99,93069

LEVO- 100 60,9006 50,9881 130,2067 51,3325 100,6754
60,9006 50,5929 129,046 50,4728 99,76262

60,9006 60,5237 142,4308 60,3864 99,7732

120 60,9006 60,2767 140,1892 58,7262 97,42763

60,9006 60,7708 142,8206 60,6751 99,8426

61,0602 40,5138 119,6676 40,5361 100,0552

80 61,0602 40,415 118,2501 39,5557 97,87386

61,0602 39,9209 117,0694 38,7391 97,03961

61,0602 50,4941 132,9538 49,7256 98,47808

DEXTRO 100 61,0602 50,9881 134,9704 51,1204 100,2595
61,0602 50,5929 134,2907 50,6503 100,1134

61,0602 60,5237 148,8942 60,7509 100,3754

120 61,0602 60,2767 148,1502 60,2363 99,93297

61,0602 60,7708 150,8711 62,1182 102,2172

Do I3p lai: K&t qua khao sat do chinh xac cla quy trinh phan tach dong phan Salbutamol bang phuong
phdp dién di mao quan dwoc trinh bay trong bdng 6. K&t qua nay cho thay RSD cla thoi gian dich chuyén <3%;
RSD cla dién tich pic < 3%, ngai ra Rs clla 2 mau dong trong trong salbutamol déu >1,5. Vi vay quy trinh phan
tich d6ng phan quang hoc Salbutammol bang phwong phép dién di mao quan dat do I3p lai.

Bang 6. K&t qua khao sat do 13p lai ctia phuong phap trén mau thi Salbutamol.

T (phut) Area (mAU*s) R,
Levo ; Dextro Levo Dextro
M3u thir 1 23,844 24,598 48,73451 49,18727 3,13
M3u thir 2 23,88 24,634 48,7116 49,39339 3,06
MAu thir 3 23,904 24,658 47,7429 49,27398 3,06
Mau thir 4 23,872 24,625 47,57512 47,65097 3,07
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MAu thir 5 23,82 24,57

M3u thir 6 23,738 24,485
B 23,843 24,595
SD 0,05913713 0,06184497
RSD 0,24802721 0,25145342

45,90154 47,77756 3,11
47,98669 49,25075 3,06
47,7753933 48,75565333
1,03860729 0,810404354
2,17393771 1,662175149

4. BAN LUAN

4.1. Khdo sat va lwa chon diéu kién dién di

Mau Salbutamol dang racemic trong vién nén
trén thi trvong chira hdn hop 2 déng phan déi anh
gdbm R-Salbutamol (Levosalbutamol) va S-Salbutamol
(Dextrosalbutamol). Khi duing diéu kién dién di binh
thuong thi hdn hop nay chitao thanh 01 pic trén dién
di d6. Trong mét s cdng trinh trudc day, ngudi ta da
bao cdo ring cé thé tach cac dong phan déi anh cla
salbutamol bdng cach sir dung dém acetate 25 mM
(pH 5) chira 13,1 mg/mL CM-b-CD & nhiét d6 25°C
va dién ap duoc dp dung la 20 kV trong mao quan
6 chiéu dai hiéu dung 13 25 c¢cm [8]. Nhitng diéu kién
nay da dugc th&r 4p dung trong cdng trinh nay, tuy
nhién chdng t6i d3 s dung mdy dién di hién cé va
tim kiém lai céc diéu kién thich hop dé tach duoc cac
pic ra khdi nhau, cling chinh 1a phan tach cac déng
phan d&i anh cda salbutamol ra khéi nhau.

4.1.1. Khéo sat cdc diéu kién dién di sau khi
chwa thém tdc nhén déi quang:

Buwdc dau coéng trinh nay d3 khao st cac diéu
kién dién di so b6 d6i vdi mau Salbutamol chuwa thém
tadc nhan déi quang; bao gdm cac diéu kién nhu khao
sat budc song phat hién, khao sat dung dich dién
ly va pH dé tim kiém diéu kién thich hop cho 1 pic
salbutamol sac dep trén dién di d6. Viéc khdo sat
nay, ngoai viéc ap dung mot s6 diéu kién sau nay khi
thém vao cac tac nhan déi quang dé€ phan tach dugc
cadc dong phan d6i anh salbutamol, gidm thoi gian
khao sat cac diéu kién phan tach, con 1a dé xac dinh
trong mau chi ton tai salbutamol.

Khédo sdt budc séng phdt hién: viéc luwa chon
buéc séng phat hién thich hop 1a rat quan trong dé
dam bao két qua phan tich chinh xac va dang tin cay.
Viéc chon budc séng phat hién thich hop cé thé gidp
tdng cwong sw phan biét gitta cac chat trong mau
phan tich. D& lya chon budc séng phat hién thich
hop, phan tich phé UV — Vis cta Salbutamol bang
detector DAD két hop tham khao céc tai liéu [9]. Tw
do, dé tai lwa chon buéc séng 225 nm dé lam budc
séng phan tich trong nghién ctru nay.

Khéo sdt dung dich dién ly nén va pH: Dién di
mao quan |a ky thuat tadch chat dua vao kha ning
linh dong dién di, viéc lya chon pH va dung dich dém
anh hudng tdi linh déng dién di cla cac ciu tlr, dac
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biét 1a cdc chat cd nhitng tinh chat tuong ty nhau. Do
dé trong quy trinh phan tich nay, dung dich dém va
pH cta dung dich dém I3 hai yéu t& quan trong can
duogc khdo sat. Dung dich dién ly nén duogc sir dung
trong phan tich d6ng phan d6i quang phai cé: Kha
nang dém t6t trong khodng pH duoc lva chon, han
ché& duogc sy hdp thu & vung budc séng phat hién sé
it gdy nhiéu dudng nén va it anh hwdng dén do hap
thu; cé linh dé ion thap dé gidm hiéu ng nhiét Joule.
Qua cac k&t qud sic ki do, c6 thé thay Tris 1a mot
dung dich dém ly twéng dé 4p dung cho nghién ctru
nay. V&i yéu t6 pH, d6 1én dong dién tham phu thudc
nhiéu nhat vao pH dung dich; pH cao thi nhdm silanol
bi ion hod hoan toan, dién tich trén thanh mao quan
tang, thé zeta ting dan dén Dong dién tham (EOF)
tang. Ngoai ra, d6 phan gidi, do nhay va hinh dang
pic cé thé thay d6i mot cach rd rét khi cé sy thay dobi
pH vi théng s6 nay anh huwdng dén kha ndng ion hod
cla chat tan va dong EOF. Trong nghién clru nay, anh
huwdng ctia dé pH duoc nghién clru vai cac gia tri pH
thir nghiém duoc kiém soat & murc 1,0; 1,5; 2,0; 3,0;
4,0; 5,0; 6,0 7,0 va 8,0. K&t qua dwa dén két luan rang
dé linh dong dién di biéu kién tang tir pH 1,0 d&n pH
6,0 v&i EOF tang theo d6 pH. Dong EOF tang kéo theo
thoi gian lwu giam, hé s6 phan gidi giam. So sanh két
qua khdo sat thu duoc & cac gia tri cho thidy & pH
= 1,0 tach t6t nhat, pic gon nhat va tin hiéu dudng
nén 6n dinh, thdi gian phan tich hop ly. Sau khao sat,
cac diéu kién duogc chon thich hop la budc séng phat
hién 225 nm, dung dich dién ly nén Tris pH 1.

4.1.2. Khdo sdt cdc diéu kién dién di sau khi dé
thém tdc nhén déi quang:

S dung cac diéu kién d3 khao sat trén, tiép tuc
khao sat cac yéu té khac nham tach duoc cac dong
phan d&i anh ra khéi nhau trén dién di d6.

Khéo sdt néng dé dung dich dién ly nén:

Néng d6 dung dich dién ly nén dwoc khao sat vi
ndng dod nay phai du I&n dé tao nén moi trwdng dién
ly cho cac ion di chuyén va khéng tao ra cac ving
dan dién khac nhau trong mao quan lam anh huéng
dén qua trinh di chuyén nay. Thudng st dung ndng
dd dung dich dém 1&n hon ndng dé chat phan tich it
nhat 100 [an, néu khdng s& tao ra su bién dang dién
trudng. Trong qua trinh khao sat, khi ting néng do
cla dung dich dém, pic clia chat phan tich & néng d6
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dém cao s& sac nhon hon so véi ndng do thap. Khi
tdng ndng d6 dung dich dém s& han ché sy khuéch
tan cla chat phan tich nén pic sdc nhon hon. Tuy vay,
st dung néng d6 dém cao s& lam cot nhanh hdng
hon. Do d6, két hop véi xem xét vé hé sd phan giai,
cling nhu ti |é gitra 2 dang déng phan thi 60 mM |3
ndng do thich hop dé lwa chon.

Khéo sdt tdc nhén déi quang:

M-B-CD va HP-B-CD la hai loai cyclodextrin dwoc
st dung phd bién trong phuwong phap tich déng
phan d6i quang bang dién di mao quan (CE). S6
lwong nhdm methyl trén phan t&r mdi 8-CD cé thé
lam tang kha ndng twong tac vadi cac phan tlr phan
tich trong mau, tir d6 cai thién kha ning tach. Methyl
beta cyclodextrin c6 mét nhém methyl (-CH,) gan vao
vong B-cyclodextrin, trong khi hydroxypropyl beta
cyclodextrin céd mét hodc nhiéu nhém hydroxypropyl
(-CH,-CHOH-CH,) gan vao vong B-cyclodextrin. S
khac biét nay cé thé tao ra sy khac biét trong kha
nang tao phurc vdi Salbutamol. Dién di d6 cho thay
M-B-CD tuwong tac vai Salbutamol tét hon HP-8-CD
nén kha nang tach hai dong phan ra khéi duogc chat
tdt hon. Bén canh d6, néng dé cuda tdc nhén bét déi
cling 1a modt thong s6 phai dugc khdo sat trong qua
trinh phan tdch déng phan déi quang.

VGi sy gia tang néng dé M-B-CD, su phan tach
dan dan cta céc chat dong phan ddi dnh cang ngay
cang rd rang hon, hé s6 phan giai cling cang ngay
cang tdng. Diédu nay cé thé xuat phat tir hai khia canh
sau: (1) Néng d6 M-8-CD cao hon s& lam gidm d6
linh déng biéu kién, dan dén thoi gian di chuyén lau
hon va do dé thoi gian twong tac clda chat phan tich
vGi bé chon cling 1au hon; (2) Néng dd M-8-CD cao
hon ¢ lgi cho viéc tao phirc cyclodextrin véi chat
phan tich.

Tuy nhién, khi néng d6 M-6-CD tang tir 300 mg/
mL, xu huéng phan giai tr& nén khong thay déi, dién
tich pic cda hai déng phan gidm, trong khi dé thoi
gian di chuyén tang dang k&. Nong d6 M-6-CD 13 250
mg/mL cudi cung d3 duogc lua chon khi xem xét dén
ca d6 phan giai va thoi gian luu.

Khdo sat hdn hop nhiét do cét:

Anh hudng ctia nhiét do ciing duoc xem xét trong
qua trinh t8i wu hda qua trinh phan tach CE. D4 nhdt
va d6 6n dinh cla BGE s& thay d6i theo sy thay déi
cla nhiét do, do dé dnh hudng dén thoi gian lwu va
véi thoi gian di chuyén ngan hon. Qua trinh tach trong
dién di mao quan thuong duoc thue hién & (hodc gan)
nhiét d6 phong. Diéu nhiét kém dan dén hiéu qua tach
thap hon va thoi gian di chuyén cé dé 13p kém.

Xem xét ca thoi gian chay va dé phéan giai & cac
sac ki d6 thu duorc, ta thay nhiét d6 25 °C la phu hop
dé tadch déng phan d6i anh cua Salbutamol.

Khédo sdt dién thé:

Tang thé (V) dp vao 2 dau mao quan lam tang
t6c d6 dong EOF, t6c d6 di chuyén nhanh, thoi gian
Iwu nhd, gidm kha nang tach. Vi khi tdng dién thé thi
thoi gian rira giai gidm do lam tang t6c dé dong EOF
va tdc d6 dién di cha chat phan tich. Diéu nay lam
cho cac chat di chuyén nhanh, doén vao nhau dan
dén gidm do6 phan giai. Nguoc lai, khi gidm dién thé
s& 1am giam t6c do di chuyén, dan dén hién tuwong
dodng va det & pic. Khi ap thé tir 10 kV dén 30 kv,
thai gian di chuyén cla cac chat gidam. Vi khi tang thé
E, dong dién | I&n sé gay ra hiéu &ng nhiét Jun I&n
lam ndng mao quan, lam gidm hiéu qua tach. Tai dién
thé tdch 20kV cho hiéu qua tach tét gilra cac pic va
th&i gian phan tich phu hop. Vi vay, lua chon thé 20
kV la thé tich téi wu.

4.2. Tham dinh phwong phap da xay dung theo
hwéng dan ICH va AOAC

Phuong phap duwoc thdm dinh dat cac yéu cau
cla ICH va ACAC. Tham dinh quy trinh theo ICH va
AOAC. D&i vdi tinh phu hop hé théng, lam theo quy
dinh & Duoc dién Vit Nam V. Yéu cau %RSD cla thoi
gian di chuyén va dién tich pic khéng vuot qud 3%
do st dung quy trinh chay may khéng cing mot thoi
gian. Xac dinh ti [& thu hdi theo quy dinh cia AOAC.
Ti |& phan tram thu hdi dwoc xac dinh déi vai quy
trinh nay la: 95— 102%. Dé tai d3 xay dung dugc quy
trinh phan tdch déng phan d6i quang cda Salbutamol
bang phuong phap dién di mao quan, két qua cho
thdy hé s6 phan giai R, = 3,13; Ti I& dién tich dong
phan R/S #=#0,99.

So v@i nghién clru clia 6ng Amaia Esquisabel va
cac cong sy duoc thyc hién trén may dién di mao
quan nam 1997 [10], d3 dung tadc nhan ddi quang
heptakis (2,6-di-O-methyl)-B- cyclodextrin, dém tris
néng d6 40mM va pH= 2.5, dién thé 15 kV. Két qua
phan tach cho do phan giai 3.09 vai thoi gian lwu cda
doéng phan (R)-Salbutamol 1a 13.74 phat, déng phén
(S)-salbutamol 1a 13.98 phut, khodng tuyén tinh 1 —
40 pg/mL, dé tai cé hé sé phan gidi cao hon. Tuy
nhién, thoi gian lai kéo dai hon nhung van dap tng
duoc cac yéu cau vé tach déng phan d6i quang.

V@i nghién ciru cua TS. Manus M.Rogan va cac
cong su thye hién nam 1994 [11], da dung tac nhan
ddi quang Dimethyl-B-cyclodextrin néng d6 112mM,
dém citric/phosphate pH 2,5,thém methanol va iso-
propyl alcohol 20%, thi dé tai s&r dung dung dich dém
don gian va néng dé thap hon.
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5. KET LUAN

Nghién ctru da xay dung duoc phuong phap phan
tach cac déng phan déi anh salbutamol trong vién
nén bang dién di mao quan véi cac diéu kién dién di:
Cét mao quan silica nung chdy, chiéu dai téng cong
52,5 cm, chiéu dai hiéu qua 44 cm, ID 50 um, dién
thé& 20 kV; nhiét d6 cdt 25°C; buwdc séng phat hién
225 nm; ap suat tiém mau 50 mbar; thoi gian tiém
mau 5s, dung dich dién ly nén: Tris 60 mM pH1; Tac
nhan d6i quang M-B-CD 250 mg/ml. V&i diéu kién
dién di nay, k&t qua thu duogc pic cha 2 déng phan

R-Salbutamol va S-Salbutamol sac nhon, hé s& phan
gidi cao R, = 3,13; Ti |é dién tich déng phan R/S =
0,99; Thoi gian lru cla hai ddng phan R va S 1an luot
la 23,880 phut va 24,634 phut. Phuong phap duoc
tham dinh theo yéu huwdng dan ICH va AOAC, ¢ do
chinh xac cao, dd dung tdt, khodng tuyén tinh phu
hop, dd chon loc cao, gidi han phat hién tét.

L&i cdm on: Chang toi tran trong cam on sy tai
tro cla Trudng Dai hoc Y - Dugc, Dai hoc Hué cho dé
tai m3 s6 26/24 dé thyc hién nghién ctru nay.
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