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TOM TAT

D4t van dé: Atorvastatin (ATV) la thuée ha lipid mau, thuéc nhém 1l trong hé thdng phan
loai sinh duoc hoc cé do tan thap va tinh thdm cao. Pé cé tac dung nhanh, hiéu qué cao trong
didu trj can phai lam tdng dé hoa tan bang phuong phép tao phic hop véi hydroxypropyl-S-
cyclodextrin (HPSCD).

Vét liéu va phwong phép: Piéu ché phic hop ATV-HPBCD bang phuong phap nghién uét
va déng dung méi va danh gia sw hinh thanh phc.

Két qua va ban luan: Piéu ché phirc hop bang phuong phap déng dung méi cé dé tan va
dé hoa tan rét cao. Bénh gia phirc bang phé IR, phé DSC, phé 'H-NMR va MS da ching minh
st hinh thanh phdc hop bao.

Két ludn: Phirc hop ATV-HPSCD céi thién do tan cda ATV rét cao, c6 thé ung dung vao
diéu ché céac dang thudc.

Ter khéa: Atorvastatin (ATV), hydroxypropyl-S-cyclodextrin (HPSCD), phdc hop ATV-
HPBCD, hoa tan, *H-NMR.

PREPARATION AND CHARACTERIZATION
OF ATORVASTATIN-HYDROXYPROPYL-3-CYCLODEXTRIN COMPLEX

SUMMARY

Background: Atorvastatin (ATV) is a lipid-lowering drug classified in Biopharmaceutics
Classification System (BCS) class Il, characterized by low solubility and high permeability. To
achieve rapid onset and enhanced therapeutic efficacy, its solubility can be improved by
forming an inclusion complex with hydroxypropyl-g-cyclodextrin (HPSCD).

Methods: ATV-HPSCD complexes were prepared using wet grinding and co-solvent
methods, and the formation of complexes was evaluated.

Results: The co-solvent method produced complexes with markedly improved solubility
and dissolution. Complex formation was confirmed by infrared spectroscopy (IR), differential
scanning calorimetry (DSC), proton nuclear magnetic resonance (*H-NMR), and mass
spectrometry (MS).
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Conclusion: The ATV-HPACD inclusion complex significantly enhances the solubility of
atorvastatin and can be applied in the development of pharmaceutical dosage forms.

Keywords:
complex, dissolution, *H-NMR.

1. DAT VAN BE

Do hoa tan trong nwéc la mdt trong nhivng
khia canh quan trong va day thach thirc nhat
trong phat trién coéng thirc dwgc phdm, anh
hwéng dén sinh kha dung, hiéu qua va thanh
cong trong diéu tri & 2. Tuy nhién, hon 40%
cac hoat chat khéng tan trong nwéc. Do tan
trong nwéc thap 1a van dé chinh gap phai
trong qua trinh phat trién céng thirc cac hoat
chat méi va phat trién thubc generic. D6 tan
ctia thubc trong mai trudng nwéce la didu kién
tién quyét dé van chuyén thuéc thanh cong 11,
Thubc c6 d6 hoa tan thap cé sinh kha dung
thap, nghia |a mot phan dang ké liéu ding c6
thé khong dwoc hap thu vao mau. Do hoa tan
tang thweng dan dén sinh kha dung dwoc cai
thién, ddm bao ty |& thubc dén duorc dich tac
doéng trong co thé cao hon [,

Atorvastatin (ATV) la thuéc ha lipid mau
thudc nhém statin. Thudc duwoc chi dinh dé
lam gidm muc cholesterol trong co' thé, 1am
gidm ty lé t& vong va bénh tat lién quan dén
bénh tim mach vanh, gidm nguy co dau tim
va dot quy & nhirtng ngwdi bi huyét ap cao,
tiéu dwong tip 2 va cac yéu té nguy co khac
cla bénh tim, nhwng khong cé triéu ching
lién quan dén bénh tim Bl Atorvastatin thudc
nhém Il trong hé théng phan loai sinh duwoc
hoc cé dd tan thdp va tinh thAm cao ©l. Do
vay, dé tdng cwong sinh kha dung va dat hiéu
qua cao, dap trng nhanh trong diéu tri can
thiét phai nang cao do tan va do hoa tan cla
thubc [7 -9,

Nhiéu phwong phap da dwoc ap dung dé
tang cwong dé hoa tan trong nwdc cla cac

Atorvastatin  (ATV), hydroxypropyl-s-cyclodextrin (HPSCD), ATV-HPSCD

hoat chat ky nwéc, nhw gidm kich thwdc
hat, thém déng dung méi hodc chéat hoat
doéng bé mat, tao mudi, phan tan ran vo dinh
hinh va phét trién cac phirc hop thube tan
trong nuéc. Cac phirc hop thube cé thé dap
&ng yéu cau vé van chuyén hiéu qua vi
ching lam tang d6 tan trong nwéc, tbe do
hoa tan va sinh kha dung cta cac thudc kém
tan trong nwéc. Trong sb tat ca cac phwong
phdp tao phic, phic hop bao voi
hydroxypropyl--cyclodextrin (HPBCD) da
duwoc st dung ndi bat nhw mét phuong phap
tang cwdng doé tan va do hoa tan hiéu qua 19,

Tt nhivng ly do trén, dé tai: “Nghién ctru diéu
ché phic chra atorvastatin-hydroxypropyl-f-
cyclodextrin” dwogc thye hién.

2. b0l TUQONG VA PHUONG PHAP
NGHIEN Cclru

2.1. Béi twong nghién ctru

Phirc hop atorvastatin-hydroxypropyl-p-
cyclodextrin (ATV-HPBCD).

2.2. Dia diém nghién ctru

Khoa Dwoc, Truong Pai hoc Québc té
Hoéng Bang.

2.3. Ho4 chét, nguyén liéu, trang thiét bi

Hoé chat, nguyén liéu

Atorvastatin calci nguyén liéu (Trung
Quéc), atorvastatin calci chuin (Vién Kiém
nghiém Thuéc Trung wong), HPBCD
(KLEPTOSE® HP, Roquette Phap), mot sb
héa chat, dung mdi diing cho bao ché, phan
tich, kiém nghiém.
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Trang thiét bj

Bang 1. Danh muc mdy, thiét bi

Tén thiét bi Ma sé Nguén géc
Can phan tich Sartorius CPA224S buc
Cén do do ém XY-105MW Trung Québc
May khudy ttr gia nhiét Stuart CB162 Anh
May quang phé UV-Vis Shimadzu UV-1800 Nhat
May kiém tra d6 hoa tan Distek 2100C My
May lac rung Jeiotech SI600 Han Quéc
Tu sdy chan khéng Jeiotech OV-12/TRP-6 Han Quéc
May céng huwéng tir hat nhén Bruker AC 500 buc
May do phé IR Shimadzu IR Prestige-21 Nhat

2.4. Phwong phap nghién ctru

2.4.1. Xay dung va thdm dinh quy trinh
dinh Iwong ATV trong phdc ATV-HPBCD
gom:

Tinh twong thich hé théng, dé dac hiéu,
tinh tuyén tinh, gi¢i han phéat hién, gi¢i han
dinh lweng, dé lap lai, dé dung.

2.4.2. Xay dwng quy trinh diéu ché phdc
ATV-HPACD

Xéc dinh dnh hwéng cia HPACD dén do
tan cda ATV

Pha hoa tan: Chuan bj mét ddy dung dich
HPBCD trong nwéc cat véi ndng do tang
dan tr 0 dén 5 mM/L, mbi dung dich c6 thé
tich 50 mL. Lvong dw ATV (1 g) duwgc thém
vao mdi dung dich, hén hop dwoc khudy héi
lwu véi tbe dd 400 vong/phat trong 180 pht,
dé 6n dinh trong 48 gi® & nhiét d6 phong dé
dat trang thai hoa tan can bang, loc qua mang
loc 0,45 pum dé loai bd phan ATV khéng tan.
Dich loc dwoc pha lodng bang dung moi
methanol dén ndng dd thich hop. Po d6 hap
thu phé UV-Vis clia cac dung dich nay & buwéc

séng 241 nm hodc bwéc séng hap thu cuc dai
da dwoc xac dinh trwédce do.

Anh huéng ctia ndng d6 HPBCD dén do
tan cGa ATV dwoc danh gid bang cach
dwng dd thi biéu dién mbi quan hé gitra
ndng d6 HPBCD va néng dd ATV hoa tan,
véi ndng do ATV dwoc xac dinh dua trén
do hép thu do dwoc va dwong chudn ATV
da duoc xay dwng.

Xac dinh ty 1é tao phtrc gilka ATV va
HPBCD

Ty 1é tao phirc gilka ATV va HPBCD dwoc
ngoai suy ttr dd thi pha hoa tan [7- 1,

Xay dung quy trinh diéu ché phuc ATV-
HPACD

Phuong phép nghién wét: Hon hop ATV
va HPBCD theo ti Ié mol dwoc xac dinh tir
pha hoa tan, cho vao céi st, tron déu trong
15 phut, thém methanol vao tao thanh bét
nhao, nghién trén hén hop trong 60 phut. Say
hén hop & 60°C dén dd 4m dudi 5%, tan bét,
ray qua ray 0,5 mm.
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Phuong phép déng dung méi: Dung dich
ATV trong methanol dwgc thém vao dung
dich HPBCD trong methanol, hén hop duoc
khudy & 50°C véi téc dd 1500 vong/pht trong
4 gi®, sau d6 dem c6 quay thu hdi dung méi,
sdy & 60°C dén do &m duwdi 5%, tan bot, ray
qua ray 0,5 mm.

2.4.3. banh gia phirc ATV-HPBCD

bo tan

2,5 g ATV (dw) hoac lwgng phirc ATV-
HPBCD twong dwong duwgc thém vao binh
nén nat mai chira 100 mL nwdce cét; hdn hop
dwoc lac 100 vong/phat trong 36 gio, loc qua
mang loc 0,45 um, pha lodng bang nwéc cét
dén ndng do thich hop va do dd hép thu UV
(241 nm) dé xac dinh d6 tan ctia ATV va phirc.

D6 hoa tan

Do hoa tan cla ATV nguyén liéu va phirc
ATV-HPBCD duwoc thwe hién voi:

Thiét bi: May thtr do hoa tan kiéu canh
khudy.

Mbi triedng: 900 mL nwéc cét.

Téc dd khudy: 50 vong/phut.

Nhiét d6: 37 + 0,5°C.

Céach tién hanh: Cho 100 mg ATV
nguyén liéu hoac lwong phirc ATV-HPBCD
chra lwvong ATV twong dwong vao mbi
trwéng. 10 mL mau dwoc rdt ra & cac thoi
diém 5, 10, 20, 30, 45 va 60 phut va bd sung
lai bdng 10 mL nwéc cat. Loc ngay mau qua
loc 0,45 pm. Pha lodng mau thich hop bang
nwéc cat (néu can), do dd hap thu phd UV-Vis
& budc séng 241 nm 1. Phan trdam ATV hoa
tan vao méi truong dwoc tinh bang dudng
tuyén tinh da xay dung & muc 2.4.1. Céng
thirc tinh do hoa tan ATV & tirng thoi diém:

_(900-10) x ¢; +10x ., C;
b= ax 10

Vbii <]

Trong do:
D;: D6 hoa tan ciia ATV & thoi diém lay
mau phut the j (%).

a: Lwong ATV (mg).

C;: Nong do ctia ATV & thoi diém j (ug/mL).

Ci: Nong do ctia ATV & thoi diém i (ug/mL).

Phé héng ngoai (IR)

Céac mau HPBCD, ATV nguyén liéu, phirc
ATV-HPBCD dwoc do phd IR dé phan tich sy
thay ddi cia nhém chire trong phirc. Ap dung
phwong phap vién KBr 1,

Phan tich nhiét vi sai (DSC)

Céac mau HPBCD, ATV nguyén liéu, phirc
ATV-HPBCD dwoc phan tich phd DSC dé xac
dinh sy thay ddi tinh chat vat ly cta ATV va
phtrc bao M1,

Phé céng hudéng tir hat nhédn (*H-NMR)

H-NMR clia ATV va phirc ATV-HPBCD
dwoc do trong dung mdi DMSO, tan sb do
400 MHz, T = 290 K dé& xac dinh sy hinh
thanh phtrc bao 12 131,

Phé khéi (MS)

Céac mau HPBCD, ATV nguyén liéu, phirc
ATV-HPBCD dwoc phan tich MS dé xac dinh
sw hinh thanh phtrc bao.

3. KET QUA VA BAN LUAN

3.1. Xay dwng va tham dinh quy trinh
dinh lwong ATV

Xay dung va thdm dinh quy trinh dinh
lwgng ATV trong phirc hop ATV-HPBCD dat
tinh twong thich hé théng véi RSD = 0,969%
< 2%; tinh dac hiéu v&i buwédc séng hap thu
cwc dai 241 nm & phd hap thu UV-Vis, tinh
tuyén tinh véi R2 = 0,999, LOD = 0,854
pg/mL; LOQ = 2,585 pg/mL; dé chinh xac voi
RSD = 1,37 < 2%; d& dung ndm trong khoang
90 - 110%.

3.2. Piéu ché phirc ATV-HPBCD

3.2.1. Xdc dinh anh hwdéng cua HPSCD
dén dé tan cda ATV

Két qua phan tich pha hoa tan cia ATV
trong dung dich HPBCD c6 néng dd tir 0 mM
dén 5 mM duoc trinh bay trong bang 2 va
hinh 1.
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Béang 2. Méi lién quan gitka néng dé HPSCD véi néng dé ATV

Néng dé HPBCD (mM) Nong dé ATV (mM)
0 0,023
1 0,049
2 0,081
3 0,102
4 0,129
5 0,145
0.160
y = 0,0248x + 0,0264 A
0.140 R2=0,9914
0.120
S 0.100
E
> 0.080
<
5 0.060
0.040
0.020
0.000

3 4 5 6

Cyw HPBCD (mM)

Hinh 1. D6 thi biéu dién pha hoa tan cda ATV trong dung dich HPSCD

Db thj pha hoa tan cta ATV trong dung
dich HPBCD trong khoang ndéng dé t» 0 mM
dén 5 mM cé duwdng chuan loai AL. D6 tan cla
ATV téng tuyén tinh theo néng d6 ctia HPBCD
véi hé sb twong quan R? = 0,9914. Hang s6
bén biéu kién Ks = 807,04 M cho thay i I&
twong tac gilra ATV va HPBCD trong phirc
ATV-HPBCD la 1:1.

3.2.2. Piéu ché phirc ATV-HPSCD

Diéu ché phirc ATV-HPBCD theo ty 1& mol

1:1 gitra ATV va HPBCD bang phwong phap
nghién wét va ddng dung méi.

3.2.3. banh gia phirc ATV-HPBCD

bé tan

Két qua khado sat do tan trong nwéc cla
ATV nguyén liéu, ATV trong phirc ATV-
HPBCD dwoc diéu ché bang cac phwong
phap nghién wét va phwong phap ddng dung
moi dwgc trinh bay trong bang 3 va hinh 2.
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Bang 3. D6 tan cua ATV nguyén liéu, ATV trong phirc ATV-HPSCD
nghién wét va phirc dong dung méi

Mau thir

Do tan

(mg/mL)

Hiéu qua gia tang dé tan
(1an)

ATV nguyén liéu

0,077

ATV-HPACD nghién wét

0,144

21,55

ATV-HPACD déng dung méi

0,930

139,56

1.000
0.900
0.800
0.700
0.600
0.500
0.400
0.300
0.200
0.100
0.000

Do tan (mg/mL

0.077

ATV nguyén liéu

PO TAN

0.930

0.144

ATV-HPBCD nghién wét  ATV-HPBCD ddng dung méi

Hinh 2. Dé tan caa ATV nguyén liéu, ATV trong phirc ATV-HPSCD
nghién wé't va dong dung méi

Do tan clla ATV tang lén ro rét sau khi tao
phirc véi HPBCD bang hai phwong phap:
nghién wét va ddng dung moéi. Phirc ATV-
HPBCD diéu ché bing phwong phap ddng
dung mai cho hiéu qua tang do tan vwot troi,
v&i mire tdng 139,56 1an so véi ATV nguyén
liéu, trong khi phwong phap nghién wét chi
dat mrc tang 21,55 1an. Do dé, phirc didu
ché bang phwong phap ddéng dung moi

dwoc lwa chon dé thir do hoa tan, phé IR,
DSC, H-NMR va MS dé xac dinh sy hinh
thanh phic.

D06 hoa tan

Két qua kha sat d6 hoa tan cla ATV
nguyén liéu va ATV trong phtrc ATV-HPBCD
diéu ché bang phwong phap nghién w6t va
phuwong phap ddng dung méi dwoc trinh bay
trong bang 4 va hinh 3.
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Bang 4. b6 hoa tan (%) cua ATV nguyén liéu va ATV trong phirc ATV-HPBCD

diéu ché bang phwong phdp nghién wét va phwong phdp déng dung méi

Mau

Do hoa tan (%)

5 10 20 30 45 60 (phat)
ATV_A 0,44 0,66 0,78 0,81 0,95 1,12
nguyén liéu
ATV'_'jPﬂC,:D 8,89 14,17 20,05 22,46 2427 35,50
nghién wot
AATV_HPﬂCDA_ 64,22 86,05 90,82 94,48 95,95 97,21
dbng dung méi
120.00
100.00 : —
e 80.00
C
S
- 60.00
o)
c
S 40.00 ——
20.00 | :
0.00 : l : : :
0 5 10 20 30 60
Thoi gian

=== ATV nguyén liéu

== ATV nghién wét

==ATV dbng dung moi

Hinh 3. Bé thi biéu dién dé hoa tan (%) ctia cia ATV nguyén liéu va ATV trong phirc
ATV-HPBCD diéu ché bang phwong phdp nghién wét va phwong phdp déng dung moi

ATV nguyén liéu cho dé hoa tan sau 30
phuat 1a khéng dang ké (0,81%), phirc ATV-

HPBCD duogc diéu ché bing phwong phap
nghién wét cho do hoa tan sau 30 phut thap

(22,46%) trong khi phirc ATV-HPBCD diéu
ché bang phwong phap ddng dung méi cho

kha nadng cai thién tbc dd hoa tan rat cao, dat
dén 94,48% sau 30 phit.
Phan tich phé héng ngoai (IR)

Phé IR cia ATV, HPBCD va phirc ATV-

HPBCD duwoc diéu ché bing phuong phap
ddng dung mdi dwoc thé hién trong hinh 4.
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Hinh 4. Phé IR ciia ATV, HPBCD va phirc ATV-HPSCD
diéu ché bang phwong phép déng dung méi
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Bién luén phé héng ngoai (IR)

Phd IR clia ATV cé dinh d&c trung sb séng
3666,68 cm* (dao déng hoa tri clia nhém
chtrc N-H), dinh & s6 séng 3363,86 cm™ (dao
dong hoa tri nhom chirc O-H), 2941,44 cm?
(dao doéng hoa tri ctia lién két C-H trong nhém
methyl -CHj3), 1649,14 cm™? (dao dong hda tri
clia nhém C=0).

Phé IR cia ATV-HPBCD diéu ché theo
phuwong phap ddng dung méi & ti 1&é mol 1:1
c6 dinh dac trwng clia dao déng hoa tri
nhém ch&c O-H tai sb séng 3419,79 bi
dich chuyén nhe va rong ra. Ngoai ra,

dinh hap thu tai s séng 1080,14 cm-! dao
déng hoéa tri nhdm C-O-C trong vong
glucose ctia HPBCD thay dbi rd rét so véi
phd IR cla ATV.

Nhw vay, phirc ATV-HPBCD c6 sy thay
dbi dich chuy&n hoac bién méat & cac dinh
trong viing 1250 - 1000 cm'* cho thdy cé sw
twong tac gira nhém —OH, C=0 va hinh
thanh phuc.

Phan tich nhiét vi sai (DSC)

Phd DSC cutia ATV, HPBCD va phtrc ATV-
HPBCD duwoc diéu ché bang phwong phap
ddng dung méi dwoc trinh bay trong hinh 5.

Complex Peak: DSC /(mW/mg)
DSC/(mWimg) ATV Area: 157 Jlg 04, Tew Complex Pek: HPBCD
Texo Peak*: 181.3 °C ’ Area: 22.56 J/g
! Onset: 178.3 °C 02 Peak*: 17.1°C
0 \'J\ Onset: 10.1°C  Complex Peak:
1 00 Area: -55.4 J/g
- Peak*: 929°C
2 02 Onset: 66.6 °C
? 04
-4
5 0.6
N 08
-7
-1.0
0 50 100 150 200 250 300 0 5 100 150 200 250 300
Temperature /°C . Temperature /°C
DSC /(mW/mg) ATV-HPBCD
1 exo
0.1
0.0 Complex Peak:
-0.1 Complex Peak: Area:* '14-940J/
02 Area: -60.31]J/g Peak*: 229.3
N Peak*: 98.7°C Onset: 19938 °C

-0.3
-0.4
-0.5

Onset:

55.9°C

Area:
Peak*: 158.2 °C

-0.6
Onset: 152.0 °C
0.7
0 50 100 150 200 250 300
Temperature /°C

16 User DSC 204

Hinh 5. Phd DSC ctia ATV, HPSCD va phirc ATV: HPSCD
diéu ché bang phwong phap déng dung méi
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Bién gidi ph6 DSC

ATV cé 1 dinh thu nhiét & 181,3°C
(-157 J/g) twong dwong véi nhiét d6 nang
chay cha ATV. HPBCD cé 1 dinh tdéa nhiét
& 17,1°C (22,56 J/g) va 1 dinh thu nhiét &
92,9°C (-55,4 J/g) twong dwong v&i nhiét
dd néng chay. Phirc ATV-HPBCD cé diém
néng chdy & 98,7°C (-60,31 J/g) va hinh
thanh thém céac dinh thu nhiét & 158,2°C
(-3,976 J/g) va 229,3°C (-14,94 J/g). Nhiét

5.6

1H-HPBCD-DMSO |

1

T T
6.5 6.0 55 5.0 4.5 4.0 35 30 5 Fa ]
L 1 N o

1.00
1

18-Ator HFBCD-DMSO

T
1  ppm

9 8 7 6 5 4 3 2
| VL AR
3|5E|;:x
o [RERRE

J 4 | e
585 et 13
Pl o

dd nong chay clia ATV trong phirc ha
xudng rat thap so v&i ATV nguyén chét va
cac dinh thu nhiét déu bi thu hep va gidm
cwdng d6 chirng té phirc bao ATV-HPBCD
da dwoc hinh thanh.

Phé H-NMR

Phd 'H-NMR cla ATV, HPBCD va phuic
ATV- HPBCD dwoc diéu ché bang phuwong
phap déng dung méi dwoc trinh bay trong
hinh 6.

COSY Ator HPBCD DMSO

10 ] 8 7 6 5 4 3 2 1

Hinh 6. Phé 'H-NMR cda ATV; HPSCD, phirc ATV-HPBCD
va phé COSY cda phirc ATV-HPBCD
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Bang 5. D liéu phé *H-NMR cda ATV va phic ATV-HPSCD

Vi tri Nhém céu Atorvastatin twwdo Phdrc Atorvastatin— 40
trac oH (ppm), J (Hz) HPSCD (phc - tee
o'H (ppm) do)
—CHO Proton 9,80 (s, 1H) 9,78 (s, 1H) -0,02
aldehid
34, 35 -CHs 1,36 (d, J = 8,5 Hz, 6H).
17, 18, 14, -CH= 7,52 (d, J=8,0Hz, 2H), | 7,49(d, J=7,9Hz, 2H), | ~-0,03—
15, 21, 22, 7,28 — 7,15 (m, 6H), 7,27 = 7,12 (m, 6H), 0.10
23, 24, 28, 7,07 (d, J = 4,3 Hz, 4H), | 7,05 (d, J = 4,4 Hz, 4H), ’
29, 30, 31, 7,02 — 6,94 (m, 2H). 6,99 (dd, J=8,8, 5,2
32 Hz, 2H)
3,57 >CH- 3,96 (ddd, J = 15,6, 3,68 - 3,10 (m, 63H) nhe
10,7, 5,0 Hz, 1H), (Bi chéng 14
3,88 — 3,69 (m, 2H), tin hiéu)
3,23 (p, J = 7,1 Hz, 1H). '
OH OH phenolic 3,55 (s, 1H). 3,68 - 3,10 (m, 63H) Bi chéng l4n
tin hiéu
2,4,6, 33 CH, CHs,, 2,11 (dd, J=15,5;4,0 2,10 (dd, J=15,6,4,1 =0,1
CH, Hz, 1H), 1,98 (dd, Hz, 1H), 1,97 (dd,
J=15,4; 8,1 Hz, 1H), J=15,3; 7,9 Hz, 1H),
1,71-1,39 (m, 3H), 1,25 | 1,68 - 1,43 (m, 2H), 1,35
(dt, 3 = 14,0; 4,7 Hz, 1H) (d, J =6,8 Hz, 6H),
N-H Amino proton 4,77 (s, 1H) m, ~5,63 - 6,12 -0,8

ATV ¢6 céu trac gdbm 3 vong thom 6
canh, 1 di vong nito 5 canh va cac nhém
thé, céu tric nay dy bao sy can tré khong
gian va sy tao ph&c kho khan va sy tao
phirc chi c6 thé xay ra & cac vong thom. T
phd *H-NMR cho thay sy thay déi hda hoc
la nhd (As < 0,1 ppm), thé hién su twong tac
yéu gitra ATV va HPBCD. Tuy nhién, dir liéu
phé van thé hién ré hai hop phan va sv tao
phtrc xay ra, du twong tac khéng manh.

Céc vi tri c6 sw dich chuyén As manh |a
cac vj tri tr 15 - 32 (A tir -0,03 — -0,10),
day la cac vi tri cda cac vong thom trong phan
t ATV. D liéu t&» phd *H-COSY cho tin

hiéu twong tac rat ré & khoang tlr 7 - 8 ppm,
day la sw dich chuyén hoéa hoc cla céc
vong thom. Diéu nay la badng chirng thuyét
phuc chirng minh phtrc gitra ATV va HPBCD
dworc hinh thanh. S dich chuyén héa hoc cla
N-H I&n (-0,8) cho thay day la vi tri tao phirc
bao manh nh&t. Néu chi tinh dén gia tri tuyét
dbi cia AS & mirc 0,1 ppm, c6 nghia 1a nang
lwong tao phirc cla ATV véi HPBCD kha Ion
(phirc twong dbi bén) thi it nhat da c6 3 vj tri
tao phirc twong (ng véi 3 vong thom. Dé thay
ré hon, cé thé dbi don vi do tlr ppm sang Hz,
(*H cta ATV va phtrc ATV-HPBCD duwoc
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ghi trén may NMR 400 MHz, d§ chinh x&c
0,30 H2):

6H15—-32 = 0,1 ppm x 400 Hz = 40 Hz.
6NH = 0,8 ppm x 400 Hz = 320 Hz

Tw két qua chuyén dbéi ppm sang Hz cho
thdy sw tao phirc gitva ATV va HPBCD la

MSMS: Precursor m/z ----- /+ Base Peak 559.20(2041546)

hoan toan thuyét phuc va phirc ATV-HPBCD
dwoc hinh thanh |a ré rang véi ciu tric dung
nhw dy kién.

Phé khéi (MS)

Phé khdi ctia ATV, HPBCD va phirc ATV-
HPBCD duwoc diéu ché bang phwong phap
ddng dung méi dwoc trinh bay trong hinh 7.

550.2006
2000000 ATV ’
581.1691
1000000
376.1162 743.0003 979.7164
10612 276 0699 11311078 b 11965465 13703116 1000830 16523951 1790.8953 1948.3008
N S 0 WO TVAY 9O LMLJMAJAJ‘ byt Kbt L | ko Ll..li.flu,_ut.hl, YL | POY T PP (VO T Y Y I R VT
200 300 400 500 600 700 800 900 1000 1100 1200 1300 1400 1500 1600 1700 1800 1900
m/z
MSMS: Precursor m/z ----- /+ Base Peak 413.15(205727)
1377,9088

200000

HPBCD

1375.7792
100000
1365.7468
1365 1370 1375 1380 1385 1390 1395
mz
MSMS: Precursor m/z ----- /+ Base Peak 581.17(288228)
581.1720
100000 ATV-HPBCD
300000 559.1788
1591.5234
1043.7754 1762.3268
200000 7046487
3128420 413.1939 769.9052 1231.6702  1361.8987
900.5708 636.3872

193.0531 1939.9567

100000 85,1077

200 300 400 500 600 7

MMHLMJWWMM

000

i MMMUUHQM

1813.0217

L L

1600 1700 1800 1900
mwz

1100 1200 1300 1400 1500

Hinh 7. Phé khéi cda ATV, HPSCD va phac ATV-HPSCD
dworc diéu ché bang phwong phdp déng dung méi
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Bién gidi phd

Phé khéi ATV trén hinh 7 cho thay ion
m/z = 559,2006 phu hop voi ion [M-H]~ cla
ATV ¢6 khéi lwong phan tir 558,64 g/mol. Phd
nay thé hién dién hinh cho ATV véi pic rat rd
rang tai 559,2006. Xac nhan sy hién dién cla
ATV trong mau.

Phbé khéi HPBCD xuét hién tai
m/z = 1375,7792; 1377,9088 twong &ng v&i
phan t& khéi dic trwung cho HPBCD c6 gén
nhém thé -hydroxylpropyl (-CH.CHOHCHy).

Diéu ché bang phwong phap déng dung
moi, sy hinh thanh phic ATV-HPBCD la do
lién két phdi tri gitra phan t& ATV va phan to
HPBCD, cac lién két nay thwong yéu hon
nhiéu so véi cac loai lién két héa hoc khac.
Khi phan tich phd khbi cia ATV-HPBCD diing
ion Na* b&n pha va tao cac phan manh, cac
lién két phéi tri nay sé bi pha vé&, tao thanh
cac phan manh nhé hon, tuy nhién van con
nhirng phan manh phic bén chwa bi pha
v® nhuw m/z = 1939,9567; 1813,0217 (cac
gbc cia phan t ATV chui sadu hon vao
khoang HPBCD). Biéu nay chirng minh phirc
ATV-HPBCD da dwoc hinh thanh ch& khdng
phai la sy pha trén vat ly.

4. KET LUAN

Pé tai da dwoc thwe hién va dat dwoc mot
s6 két qua:

Diéu ché va danh gia sy hinh thanh phirc
ATV-HPBCD bang 2 phwong phap nghién wot
va dong dung méi. Ung dung quy trinh dinh
lwong ATV trong phitrc ATV-HPBCD da dwoc
xay dyng dé danh gia do tan, do hoa tan cla

ATV va phirc ATV-HPBCD. B tan cla ATV
0,007%; phtrc ATV-HPBCD diéu ché bang
phwong phap nghién wét 0,144% va déng
dung méi 1,12. D6 hoa tan cla phirc diéu ché
bang phwong phap dong dung méi & 60 phut
la 97,21%. Phan tich phd IR, DSC, *H-NMR
phd COSY va phé khdi da div liéu dé ching
minh phirc ATV-HPBCD da dworc hinh thanh.
Phrc ATV-HPBCD diéu ché bang phuwong
phap ddng dung méi gilp cai thién do tan,
dod hoa tan rat cao so véi ATV nguyén liéu,
cho thdy phirc ATV-HPBCD hoan toan cé
thé ng dung vao diéu ché dé tang sinh kha
dung cla atorvastatin.

* Nghién ctru nay dwoc Triong Dai hoc
Qudc té Héng Bang cép kinh phi thuc hién.
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