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TOM TAT

D4t van dé: Atorvastatin (ATV) thudc nhém statin 1a mét thudc ha lipid mau, gidm nguy
co xo vita dong mach va cac bién cé tim mach, ATV khéng tan trong nuéc nén tao phic bao
v6i HPBCD dé lam tdng d6 tan nhung phuc bao cé thé lam gidm tinh dic hiéu cda phd hép
thu UV-Vis.

Vét liéu va phwong phép: Phic hop ATV-HPSCD; Xay dung va thdm dinh qui trinh dinh
Iwong ATV trong phic hop ATV-HPBCD bédng phuong phép do phé hép thu UV-Vis.

Két qua va ban ludn: Qui trinh dinh lwong dat tinh twong thich hé théng véi
RSD (%) = 0,969 < 2%, tinh d&c hiéu, tinh tuyén tinh ndm trong khoan 2,5 - 20 ug/mL, giéi
han phét hién (LOD): 0,854 ug/mL, gidi han dinh Iwong (LOQ): 2,585 ug/mL, dd chinh xac
RSD = 1,344% < 2%, d6 dung ndm trong khodng 90 - 110%.

Két ludn: Phuong phép do phé hép thu UV-Vis phu hop dé dinh luong ATV tw do va ATV
trong phac hop ATV-HPSCD.

Ter khéa: Atorvastatin (ATV), hydroxypropyl-g-cyclodextrin (HPSCD), phdc hop
ATV-HPBCD, UV-Vis, hdp thu (A), RSD.

DEVELOPMENT AND VALIDATION OF A UV-VIS SPECTROPHOTOMETRIC
METHOD FOR THE QUANTIFICATION OF ATORVASTATIN
IN ATORVASTATIN-HYDROXYPROPYL-S-CYCLODEXTRIN COMPLEX
SUMMARY

Background: Atorvastatin (ATV), a member of the statin class, is widely used as a
lipid-lowering agent to reduce the risk of atherosclerosis and cardiovascular events. Due to its
poor water solubility, atorvastatin is often complexed with hydroxypropyl-S-cyclodextrin
(HPSCD) to improve solubility; however, this complexation may affect the specificity of UV-Vis
absorption spectra.
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Methods and Methods: An ATV-HPSCD complex was prepared, and a UV-Vis
spectrophotometric method was developed and validated for quantifying atorvastatin in both

its free and complexed forms.

Results: The method met system suitability with RSD = 0.969% (< 2%), demonstrated
specificity, and showed linearity within the range of 2.5 - 20 ug/mL. The limits of detection
(LOD) and quantification (LOQ) were 0.854 ug/mL and 2.585 ug/mL, respectively. Accuracy
was confirmed with RSD = 1.344% (< 2%), and recovery values ranged from 90 - 110%.

Conclusion: The validated UV-Vis spectrophotometric method is suitable for the
guantification of free atorvastatin as well as atorvastatin in the ATV-HPSCD complex.

Keywords: Atorvastatin (ATV), hydroxypropyl-g-cyclodextrin (HPSCD), ATV-HPBCD

complex, UV-Vis, absorption (A), RSD.

1. DAT VAN BE

Béo phi da tré thanh mét trong nhirng can
bénh de doa tinh mang & ca cac nwéc phat
trién cling nhu mét sb nwéc dang phat trién
trén thé gidi trong d6 c6 Viét Nam, do dé can
phai c6 bién phap diéu tri thich hop dé ngan
nglra nguy co' mac mot s6 bénh nhw bénh tim
mach. Bénh tim mach van la nguyén nhan
hang dau gay bénh tat va t& vong trén toan
thé gi6i, gay ganh nang dang ké cho sirc
khde cong ddng bat chap nhirng tién b trong
cobng nghé y té va cac can thiép lam sang.
Céc tinh trang nhw bénh ddéng mach vanh,
nhdi mau co tim, dot quy va suy tim da lan
réong, &nh hudng dén hang triéu nguoi trén
toan cau [,

Atorvastatin (ATV) thuéc nhém statin, la
mot nhém thuéc ha lipid mau, déng vai tro
then chét trong viéc kiém soét cac yéu tb nguy
co nay, d&c biét 1a tang lipid mau, bang cach
gidm ndng do cholesterol va gidm nguy co’ xo
vira ddong mach, mot yéu té tién than quan
trong cla cac bién cé tim mach. Thubc hoat
dong theo co ché trc ché enzym. Atorvastatin
cha yéu hoat dong & gan. Thubc lam gidm
murc cholesterol & gan, do d6 tdng hap thu
cholesterol & gan va dan dén giam muc
cholesterol trong huyét twong. Ngoai tac
dung ha lipid mau, nghién ctu cho thay
atorvastatin c6 cac dac tinh da tac dung,

bao gébm tac dung chéng viém va chéng
oxy héa, giup tdng cwong bao vé tim mach.
Céac nghién ctru trong vai thap ky qua da
cho thay statin cé hiéu qua trong ca phong
nglra nguyén phét va th&r phat cac bénh tim
mach 1 2,

Atorvastatin ton tai dwéi dang bot tinh thé
mau trdng. Thuc té khdng tan trong nuwéc, it
tan trong methylen chlorid va tan trong
methanol, dwgc phan loai nhom Il trong hé
théng phan loai sinh dwoc hoc B,

Dé dat dt ndng d6 thuéc hap thu vao tuan
hoan chung va s&n sang & no'i tac dong, tang
hiéu qua diéu tri, can thiét phai lam tang do
tan cla thubc. DA c6 rat nhiéu phwong phap
lam tang do6 tan, trong dé c6 phuwong phap
tao phirc. Cac phirc hop thubc, véi clu trac
phan t& va tinh chat ly héa da dang, c6 thé
dwoc str dung nhw mét phwong phap thuc
té dé khac phuc nhiéu van dé vé van chuyén
thubc cha cac phan t& thubc kém tan trong
nwéc. Cac phirc hop thube co thé dap ng
yéu cau vé chét van chuyén hiéu qua vi
chiing cé thé lam tang do tan trong nwéc, toe
dod hoa tan va sinh kha dung cla céc thuéc
kém tan trong nwédc. Trong sb tAt c& céac
phuwong phap tao phc, phirc hop bao voi
hydroxypropyl-B-cyclodextrin (HPBCD) da
dwoc str dung nhw mdt phwong phap tang
cwdng do tan va do hoa tan hiéu qua -6l
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Dé xac dinh ham lwong ATV trong cac
dang thuéc, nhiéu phwong phap dinh
lwong da duoc ap dung bao gébm HPLC,
quang phd hép thy UV-Vis... Mot van dé la
khi tao phirc hgp bao, mot phan ky nwéc
cla phan t¢r ATV da dwoc bao trong
khoang cta HPBCD béng lién két phdi tri
thi phan t& ATV c6 con phd hép thu UV-Vis
va buéc song hap thu cuc dai gibng nhw
ATV ty do hay khéong va do dac hiéu co
con du do tin cay cho mét phwong phap
phan tich hay khéng thi van |a mét khoang
tréng can lam sang té.

Tw nhitng ly do trén, ching t6i tién hanh
dé tai: “Xay dwng va thdm dinh quy trinh dinh
lwong atorvastatin @ trong ph&c hop

atorvastatin-hydroxypropyl-p-cyclodextrin
bang phwong phap do phd hap thy UV-Vis”.

2. b0l TUQNG VA PHUONG PHAP
NGHIEN CUU

2.1. Béi tweng nghién cru

Qui trinh dinh Ilwgng atorvastatin trong
phirc hop atorvastatin-hydroxypropyl-f-
cyclodextrin (ATV-HPBCD) béng quang phd
hap thu UV-Vis.

2.2. Phwong phép nghién cru

2.2.1. Ho4 chét, nguyén liéu

C4c nguyén liéu, héa chat va dung méi,
thiét bi kiém nghiém dung trong dinh lwgng
ATV-HPBCD dwoc trinh bay trong bang 1 va
bang 2.

Béang 1. Danh muc nguyén liéu, h6a chat va dung moi

Hbéa chat va nguyén Tiéu Nguén géc
liéu chuén
ATV-HP TCCS B6 moén Bao ché - Hoéa ly, Khoa Duorc,
CD Trwerng Pai hoc Quéc té Hong Bang.
Atorvastatin calci TCCS Vién Kiém nghiém Thudc Trung wong
chuéan
HPSCD TCCS KLEPTOSE® HP, Roquette Phap
Methanol TCSS Trung Quoc
Béang 2. Danh muc may, thiét bj
Tén thiét bj Ma so Nguén goc
Can phan tich (6 s6 18) Sartorius CPA224S blrc
Cén do dé am XY-105MW Trung Quoc
May quang phé UV-Vis Shimadzu UV-1800 Nhat
May lac rung Jeiotech SI1600 Han Quoc
Binh dinh muc ISO LAB Plc

2.2.2. Xay dung va thdm dinh quy trinh
dinh Ilwong ATV trong phdc hop ATV-
HPACD

Xay dung quy trinh djnh ltrong ATV trong
phiic hop ATV-HPACD

Chuan bj mau:

Mau chuén atorvastatin (ATV):

Can chinh xac khoang 5 mg atorvastatin
chuan, ghi chinh xac khéi lwong. Chuyén
atorvastatin da can vao binh dinh mdc 50 mL.

Thém 25 mL methanol, 1ac déu, tién hanh
siéu am dung dich trong 3 phat dén tan hoan
toan, thém methanol dén vach, l4c déu.

Pha lodng: Huat chinh xac 1 mL dung dich
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gbc vao binh dinh mic 10 mL. Bd sung
methanol dén vach va lac déu. Dung dich thu
duoc c6 néng dod xap xi 10 pg/mL.

Mé&u tht phirc hop ATV-HPBCD:

Can chinh x&c mét lvgng phic hop
ATV-HPBCD twong (rng véi khodng 5 mg
ATV, ghi chinh xac khéi lwong. Lwong phirc
hop can can dwoc tinh toan dwa trén ham
lwong ATV da biét trong phirc hop. Chuyén
lwong phirc da can vao binh dinh mérc 10 mL.

Thém 7 mL methanol, Iac déu cho tan, bd
sung methanol dén vach, lac déu.

Loc dung dich qua mang loc 0,45 um.

Pha loang: Hut chinh xac 1 mL dich loc vao
binh dinh mirc 50 mL. B6 sung methanol dén
vach, lac déu. Dung dich thu dwoc cé néng
dd ATV xap xi 10 pg/mL.

M&u HPBCD:

Can chinh xa4c mét lwong HPBCD
twong ng véi lwong HPBCD c6 trong
phirc ATV-HPBCD chira khodng 5 mg ATV.
Chuyén HPBCD da can vao binh dinh m&c
10 mL.

Thém 7 mL methanol va lac déu dén khi
tan hoan toan, bd sung methanol dén vach,
l&c déu, loc qua mang loc 0,45 pm.

Pha lodng: Hut chinh xac 1 mL dich loc
vao binh dinh m&c 50 mL. B sung methanol
dén vach va lac déu.

Tién hanh:

Xac dinh buéc séng hap thu cuc dai clia
atorvastatin:

Tién hanh quét phd UV-Vis trong khoang
bwéc séng tr 200 nm dén 400 nm dé tim
bwédc séng hdp thu cuc dai (Amay) cUQ
atorvastatin, dung methanol lam mau trang.

Do d6 hap thu cia mau:

Do d6 hadp thu cla cac mau chuan
atorvastatin, mau th&r phirc hop ATV-HPBCD
va mau HPBCD tai budc song Amax da tim thay.

S dung methanol lam mau trang dé hiéu
chinh may do.

Dam bao cuvet dwge st dung sach va kho
trwde khi do.

Ghi lai gia tri d6 hap thu (A) cla tirng mau.

Thém dinh quy trinh

Tinh twong thich hé théng:

Tién hanh 6 1an do dd hap thu mau chuan
atorvastatin néng d6 khoang 10 pg/mL. Ghi
lai d& hap thu va phd UV-Vis. Yéu cau: gia tri
RSD cua cac lan do nhé hon 2% [,

b6 dac hiéu:

Quét phd hap thy UV-Vis tlr 200 nm dén
400 nm cta mau chuén, mau ther va mau
HPBCD (mau tréng).

Yéu cau:

Mau thtr phai c6 phd hép thu UV-Vis va
bwéc séng hap thu cwe dai gibng mau chuan.

M&u HPBCD va methanol khéng cé buéc
séng hap thu cuc dai tai Amax ctia mau chuén
va mau tho

Tinh tuyén tinh

Chuén bj mot day dung dich mau chuan c6
ndéng dd tr 2,5 pg dén 20 pg. Tién hanh do d6
hap thu cac dung dich mau chuan & buéc
S6Ng Amax. MBI mirc néng dod do 3 1an, lay gia
tri trung binh. Tinh hé sé twong quan R2 va
thiét lap phwong trinh héi quy tuyén tinh gitra
néng do6 va dd hap thu (A). Sk dung trac
nghiém F (F test, phan phdi Fischer) d& danh
gia tinh twong thich cia phwong trinh hdi quy.
S dung trac nghiém T (T test, phan phdi
Student) dé kiém dinh y nghia cla cac hé sb
trong phwong trinh hdi quy.

Yéu cau:

Hé sb twong quan R2? gitra ndng d6 va do
hap thu (A) phai lén hon 0,995.

Trac nghiém tinh twong thich ctia phwong
trinh hdi quy bang trac nghiém Fisher.

Kiém tra y nghia ctia hé sé b bang trac
nghiém T (test student)

Gi&i han phat hién (LOD) va gi¢i han dinh
lwvong (LOQ): dwoc tinh toan dwa vao
phwong trinh hdi quy tuyén tinh va dé léch
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chuén ctia phép do do6 hap thu phd UV-Vis [,

D6 chinh xac

can chinh xadc 6 mau phic hop
ATV-HPBCD, pha lodng dén ndng d6 qui vé
ATV khoang 10 pg/mL, do dd hap thu tai
bwéc séng Amax, méi mau do 3 1an, 14y gié tri
trung binh. Tinh ham lwgng ATV cla phirc
hop ATV-HPBCD.

Yéu cau: do léch chuan twong déi cua
6 mau do < 2%.

D6 dung

Chuén bi mau thr: pha dung dich mau thiy
phirc hop ATV-HPBCD c6 ndng do ATV
khoang 10 pg/mL. Do d6 hép thu & budc
séng Amax, xac dinh ndng dd ATV c6 trong
mau tht qui vé& 100%.

Thém atorvastatin chuan vao mau thi:

3 mau dau thém 80% ATV so véi luong
ATV c6 trong mau.

3 mau tiép thém 100% ATV so v&i lvgng
ATV c6 trong mau.

3 mau sau thém 120% ATV so véi lwong
ATV c6 trong mau

Tién hanh do do hép thu phd UV-Vis cia
cac mau & budc séng cwc dai (Amax) A& XAc
dinh ham lwong ATV ¢6 trong mau thr thém
chuan, ti d6 tinh ra ty 1& phuc hdi ctia phwong
phap dinh lwvgng va so sanh lwgng ATV tim
thdy so v&i lwong ATV chuan da thém vao
theo cong thurc.

Yéu cau: ty I&é phuc hdi ndm trong khoang
90 - 110% [" 81,

3. KET QUA VA BAN LUAN
3.1. Tinh twong thich hé théng

Két qua thdm dinh tinh twong thich hé
théng cda quy trinh dinh lvgng ATV dwoc
trinh bay trong bang 3.

Béang 3. Két qua tham djnh tinh twong thich hé théng

Mau Do hap thu (A) X ly két qua
1 0,418 ,‘
2 0,419 SO lan thyc nghiém: 06
3 0,422 X - o0.416
4 0,415 SD = 0,004
5 0,412 RSD = 0,969% < 2%
6 0,412

Quy trinh dinh lwgng ATV bang phuong
phap quang phd hép thu UV-Vis dat tinh
twong thich hé théng véi do léch chuén
RSD =0,969% < 2%.

3.2. Tinh dac hiéu

Tinh dac hiéu cla phwong phap quang
phd UV-Vis dé dinh lwgng ATV trong phirc
hop ATV-HPBCD dworc thé hién trong hinh 1.
Trén phd d6 cho thay dung dich chira HPBCD
(m&u trdng) hau nhw khoéng cé dinh hap thuy
trong vung bwéc séng tir 200 - 400 nm; dung

dich mau chuén va mau thtr déu cé dinh hap
thu cwe dai (Amax) tai buéc séng 241 nm. Bdng
thoi, dung dich mau thir thém chuén cé s gia
tang do hap thu tai bwdc séng 241 nm. Hinh
dang dwdng cong phd ctia mau ATV va mau
phrc hgp ATV-HPBCD gan nhu trung khép,
khéng xuét hién dinh bat thwong hay phd
mai, chirng 6 khéng cé sy nhiéu tv HPBCD
dén do hap thu phd UV-Vis ctia ATV. Phuong
phap quang phé UV-Vis dinh lwong ATV
trong phirc hop ATV-HPBCD dat do dac hiéu.

TAP CHI Y DUQC HQC SO 66 - THANG 11/2025 59



M&u ther thém ATV chuén
e MU thi¥ chira phirc ATV-HPBCD
. M3u ATV chuén
—— Mau HPBCD

Abs
—
tn
=]
I

-0.397 N 1 N 1 N ] N 1 N
205.70 302.85 400.00
nm.
Hinh 1. Phé UV-Vis trong dung mdi methanol cda HPSCD, ATV chuan,
mau ther chira phiec hop ATV- HPECD, méu thdrthém ATV chuén

3.3. Tinh tuyén tinh
Két qué sy twong quan gitva ndbng d6 va dd hap thu UV-Vis ctia 5 mau ATV chuén duoc
trinh bay trong bang 4 va hinh 2.

Bang 4. Sw twong quan giira néng dé va dé hap thu (A) cga dung dich ATV chuén

M&u chudn CATV (ug/mL) D6 hap thu (241 nm)
1 2,5 0,103
2 5 0,188
3 10 0,414
4 15 0,599
5 20 0,807
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Hinh 2. Tinh tuyén tinh gidka néng dé va dé hép thu (A) cda dung djich ATV chuan

Trac nghiém tinh twong thich ctia phwong
trinh hdi quy bang trc nghiém Fisher

F = 3062,970 > Fa (0,05; 1,3) = 9,013:
Phwong trinh héi quy twong thich.

Kiém tra y nghia clia cac hé sé Bi bang tréc
nghiém “T” (test student):

to = 0,308 < to05 = 3,182: Hé sb By khong
c6 y nghia

t = 55,344 > tg05= 3,182: Hé sb B ¢4 y nghia

Phwong trinh hdi quy tuyén tinh:

¥=0,040 5x v&i R2=0,999.

Gidi han phat hién (LOD) va gi¢i han dinh
lwong (LOQ):

Gi¢i han phat hién: LOD = 3,3¢6/S
= 3,3 x 0,0105/0,0405 = 0,854 ug/mL

Gi¢i han dinh lwvgng: LOQ = 10c6/S
=10 x 0,0105/0,0405 = 2,585 pg/mL

Hé sé twong quan R2 = 0,999 = 0,995
twong ng v&i ndéng do tr 2,5 dén 20 pg/mL,
dd hép thu (A) tuyén tinh trong khodng ndng
dd da khao sat dat tiéu chuan qui dinh cla
ICH. Vi vay phwong trinh twong thich va
phwong phap dinh lwong dat yéu ciu vé tinh
tuyén tinh.

3.4. b6 chinh xac

Két qua thuc nghiém danh gia do chinh
xac cla phwong phap dinh lwvong ATV trong

phc hgp ATV-HPBCD dwoc trinh bay trong
bang 5.

Bang 5. D6 chinh xac quy trinh dinh Iwong ATV trong phdc hop ATV-HPSCD

My Lwong phurc D6 hép thu (241 CATV X ly két qua
(mg) nm) (Hg/mL)

1 17,1 0,394 9,805

2 17,5 0,404 10,052 Sb 1an thye nghiém n =6

3 17,3 0,406 10,101 ~

4 17,3 0,403 o027 ] X 10,053

5 17,2 0,409 10,184 | SD: 0,135
RSD (%) = 1,344 < 2%

6 17,4 0,408 10,151 Khoang tin cay:
u=10,053 + 0,135
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Ham lwgng ATV trung binh 14 10,053 *
0,135 pg/mL, RSD = 1,344% < 2% qui trinh
dinh lwgng ATV trong phac hop ATV-HP

CD dat yéu ciu vé do chinh xac.

3.5. b6 dung

Két qua thdm dinh d6 dung cta quy trinh
dinh lwong ATV trong phc hop ATV-HPBCD
dworc trinh bay trong bang 6.

Badng 6. b6 ding quy trinh dinh lwong ATV trong phdrc hop ATV-HPBCD

Mirc . | Lwong phic | ATV chuén thém Abs ATV chudn tim Tilé phuc
Mau N (241 . A
(%) (mg) vao (mg) nm) lai (mg) hai (%)
1 17,2 4.3 0,738 4,11 95,61
80% 2 17,3 4.0 0,719 3,88 96,91
3 17,1 4,1 0,713 3,80 92,74
4 17,5 52 0,804 4,93 94,73
100% 5 17,6 53 0,806 4,95 93,73
6 17,4 51 0,818 5,10 99,98
7 17,2 6,3 0,948 6,70 106,41
120% 8 17,0 6,2 0,913 6,27 101,15
9 17,1 6,0 0,878 5,84 97,33

Quy trinh dinh lwong ATV trong phirc hop
ATV-HPBCD dat d6 ding véi ti 1& phuc hdi & mbi
murc néng dd déu nam trong khoang 90 - 110%
va ¢ i 1& phuc hdi trung binh 97,58%.

Quy trinh dinh lwong ATV trong phirc hop
ATV-HPBCD da xay dwng cho két qua dat tiéu
chuén vé tinh twong thich hé thdng, tinh dac
hiéu, tinh tuyén tinh, d6 chinh xac, d dung,
phl hop véi cac tiéu chuan qui dinh cta ICH [,
Phwong phap HPLC trong Dwoc dién Viét
Nam V 18 va mét sb nghién clru khac dung dé
dinh lwvgng ATV tuy c6 do chinh xac cao va
do 1ap lai 6n dinh nhwng lai doi héi thiét bj hién
dai, th&i gian phan tich lau va st dung dung
mdi thwdng khdng than thién véi moéi trirdong P,
Phwong phap dinh lwgng bang quang phd
UV-Vis véi cac buwéc chuan bi mau va tién
hanh don gian véi chi phi th4p, nhanh chéng
cho két qua, dap &ng yéu cau cac mau can
phan tich nhanh. So v&i cac nghién ctru khéc
trén thé gidi st dung phwong phap UV-Vis dé
phan tich ATV thi nghién cu nay cho két qua
twong dwong (19141, Hién nay cac may do phd

hap thu UV-Vis dwoc trang bi & hdu hét cac
phong nghién ctru thwong qui, thuan lgi cho
viéc ap dung phuwong phap nay trong phéan
tich kiém nghiém. V&i két qua cia phwong
phap do phd hap thu UV-Vis dé dinh lwong
ATV trong phrc hop ATV-HPBCD du tin cay
dé ap dung vao cac nghién ciru khac.

4. KET LUAN

Dé tai da dwoc thyc hién va dat duoc két
qua sau:

Xay dwng va thAm dinh qui trinh dinh
lwong atorvastatin - trong phc hop
atorvastatin-hydroxypropyl-p-cyclodextrin
bang phwong phap do phd hap thu UV-Vis
dwoc tién hanh theo hwéng dan cia ICH
Q2/R2 (2023) dat yéu cau véi tinh twong
thich hé théng RSD (%) = 0,969% < 2%,
tinh dac hiéu, tinh tuyén tinh nam
trong khoadng 2,5 - 20 ug/mL, gi&¢i han
phat hién (LOD): 0,854 ug/mL, gi®i han
dinh lvong (LOQ): 2,585 pg/mL, d6 chinh
xac RSD = 1,344% < 2%, d6 ding nam trong
khodng 90 - 110%. V&i két qua nay, phwong
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phap do phé hép thu tr ngoai UV-Vis hoan
toan co thé ap dung dé dinh lwong ATV ty do
hoac trong phc hop ATV-HPBCD trong
nghién cru phat trién thudc.
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