Phan tich nhiét vi sai hoat chat Paclitaxel véi cac ta dudc lipid
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Trong nghién ctru nay, cac tic gia khao sit va danh gia twong tic trén biéu dd phan tich nhiét vi sai DSC
ciia hoat chit Paclitaxel véi cic ta duoc Phospholipon 90G va Montanox 80 PPI véi muc tiéu khao sat
tinh chit hoa 1y ciia hoat chit, twong tac hoat chét - ta dwoge truwde khi thiét 1ap cong thirc va xay dung
quy trinh bao ché hé phan tan nanoliposome Paclitaxel. Qua biéu do nhiét DSC cho thiy, cé su twong tic
giira hoat chit va hén hop ta dwogc phospholipid - polyoxylglycerid, Paclitaxel hoa tan hoan toan trong
cac hdn hop ta duwoe 6 ty 1¢ hoat chit - ta dwoe (1:10, KI/Kl). Cac twong tac vét 1y nay on dinh sau 2 tuin
bao quan & nhiét dd thuong. Két qua khao sat nhiét vi sai DSC s& gop phan theo déi twong tac vét Iy dwoc
chit - ta duwoc trong thiét ké phat trién cac hé phan tan nanoliposome trén nén ting ta dugc phospholipid

- polyoxylglycerid.
T khoa: Paclitaxel, phan tich nhiét vi sai, ta dwoc lipid.
Chi s6 phin logi 3.4

DIFFERENTIAL SCANNING CALORIMETRY
OF PACLITAXEL WITH LIPID EXCIPIENTS

Summary

In this study, the DSC thermal curves of Paclitaxel and its
mixture with Phospholipon 90G - Montanox 80 PPI were
performed to understand their interactions. Differential
thermal analysis of samples were carried out using DSC Q20
(TA Instrument, USA) with a temperature range from 20°C
to 350°C at the heating rate of 2°C to 15°C/min. This study
showed that Paclitaxel existed at least two polymorphs by total
signal pics of Paclitaxel on DSC thermal curves at the heating
rate of 10°C/min. The DSC thermal curves of interactions
among API - excipients demonstrated that Paclitaxel existed
the completely soluble form in the mixture with Phospholipon
90G - Montanox 80 PPI at the ratio of API - excipients (1:10,
w/w). After two-week storage at room temperature, these
interactions of API - excipients were still stable. The DSC
curves of API - excipients showed that Paclitaxel interacted
strongly with the mixture of Phospholipon 90G - Montanox
80 PPI.

Keywords: differential scanning calorimetry, lipid excipients,
Paclitaxel.
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pat van de

Paclitaxel 1a mot trong cac hoat chit
hién dang dugc st dung rong rai trong
cac phac d6 diéu tri nhiéu bénh ung thu
nhu: ung thu biéu mé budng trimg, ung
thu va, dau, ¢ va ung thu phdi [1, 2].
Tuy nhién, Paclitaxel c6 nhiéu tac dung
phu, doc tinh cao, rat kém bén, kém tan
trong moi truong nudc (<10 pg/ml) va
tinh thAm thap nén gidi han kha nang tri
lidu ctia thude [3, 4]. Nang hoa Paclitaxel
vao trong cac gia mang liposome la mot
trong nhing huong ngh1en clru dang
dugc phat trién nhiéu trén thé giéi nham
khic phuc nhitng han ché trong tri liéu
ctia Paclitaxel. Viéc phat trién cac thude
nanoliposome Paclitaxel trén nén tang cac
ta dugc phospholipid va polyoxylglycerid
da va dang dugc quan tdm nghién ctru trén
thé gidi [4-6]. Tai nude ta, huéng nghién
cuu nanoliposome chi moi dugc tiép can
trong nhitng nam gan day. Trong bai bao
nay, chiing toi trinh bay két qua khao sat
va danh gia trong tac trén biéu d6 nhiét
DSC cua hoat chat Paclitaxel véi cac ta
dugc Phospholipon 90G va Montanox 80



PPI v6i muc tiéu khao sat tinh chat hoa 1y cua hoat
chat, tuong tac hoat chét - ta duoc trudce khi thiét 1ap
cong thirc va xay dung quy trinh bao ché hé phan tan
nanoliposome Paclitaxel.

Nguyén vat lieu va phuong phap nghién cuu
Nguyén vit liéu

Paclitaxel (99,9%) duoc cung cip tir Fujian South
Pharmaceutical, Trung Qudc; Phospholipon 90G duoc
cung cép tu Lipoid GMBH, Thuy S¥; Montanox 80
PPI dugc cung cép tir SEPPIC, Phap; cac dung méi,
hoa chit khac déu dat tiéu chuan dwoc dung cia nha
san Xuat.

Phuwong phap nghién ciru

Chudn bi mdu khdo sat: can cac mau nguyén liéu
(dugc chat va ta dugc). Hoa tan nguyén liéu trong
ethanol. Lam bay hoi hoan toan ethanol qua hé thong
¢ quay dudi ap suat giam (Rotavapor R-200, Biichi
Labortechnik, Thuy S§) ¢ nhiét do 50°C. Siy khé mau
khao sat trong ta sdy chan khong (SL 1430D, Sheldon
Manufacturing, Inc, My) & nhiét do 45°C trong vong
24 gio.

Phdn tich nhiét vi sai: tién hanh phan tich nhiét
vi sai (DSC) trén thiét bi DSC Q20 (TA Instrument,
M¥) v6i bd chén - nap Aluminum Tzero (chira luong
mau khao sat t6i da 3 mg). Mau khao sat can vao chén
trén can phan tich c6 do chinh xac 0,001 mg (Mettler
Toledo, Thuy S¥). Tc d6 dong khi nito 1a 50 ml/phut.
Tién trinh nhiét dugc cai dat ¢ téc do nhiét phu hop
v6i khoang nhiét do khao sat tir 20 dén 350°C. Thiét
bi duoc hiéu chuin béng indium chuan trude khi tién
hanh khao sat. Khéao sat DSC dbi vi cac mau hoat chat
Paclitaxel (truéc va sau khi xir Iy qua ethanol), miu
khao sat twong tac hoat chit - ta dugc & céc ty 1€ va
mau khao sat tuong tac sau 2 tudn bao quan ¢ nhiét do
phong.

Két qua va ban luan
Phan tich nhiét vi sai trén dwoc chit Paclitaxel

Chon toc dé nhiét cho tién trinh DSC: khao sat cac
tdc do nhiét 2°C/phtt, 5°C/phut, 10°C/phut va 15°C/phut
dé lua chon toc do nhiét toi wu ddi véi Paclitaxel. Biéu
@6 nhiét ghi nhan duoc thé hién co su khac biét & cac toe
d6 khac nhau khi khao sat trén mau Paclitaxel. Biéu do
nhiét ¢ tdc do nhiét 2°C/phat va 5°C/phit chi xut hién 2
pic: pic ndng chay cua Paclitaxel (¢ khoang 215-225°C)
va pic phan hity ngay sau pic nong chay. Ngoai pic nong
chay va pic phan huiy, biéu dd nhiét & téc do nhiét 1a
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10°C/phut va 15°C/phit con c¢6 sy xuat hién thém 2 pic
nhé hon ¢ khoang 50-90°C (pic khir dung moi solvate
hoa) va 160-180°C (pic chuyén dbi pha rin - ran). Toc
dd nhiét cang tang do phan giai pic s€ cang giam [7].
Do d6, téc d6 nhiét phu hop dé khao sat DSC ddi véi
Paclitaxel 1a 10°C/phut.

Xdac dinh gioi han khoi lwong Paclitaxel chita trong
chén mau DSC: tién hanh DSC trén thiét bi DSC Q20
(TA Instrument, M) véi bd chén - nidp Aluminum Tzero
chira lugng mau khao sat t6i da 3 mg. Trong cic mau
khao sat tuong tac hoat chét - t4 dugc, thong thudng ty
1¢ hoat chat nho hon rat nhiéu so véi ty 1€ ta dugc. Chinh
vi thé can phai khao sat DSC ddi véi Paclitaxel voi cac
khi luong can nho dan dé tim ra khdi luong nho nhét co
thé phat hién r6 cac pic chinh (nong chay va phan huy)
trén biéu dd nhiét. Két qua thé hién trén cac biéu do nhiét
hinh 1 va bang 1 cho thay: voi lugng mau khao sat 36
g van xuét hién rd hai pic chinh cua Paclitaxel (pic
noéng chay ¢ 223,53°C va pic phan huy xay ra ¢ nhiét
d6 cao hon). Véi lugng mau 22 pg, biéu do nhiét gan
gidng v6i dudng nén (chay DSC vdi chén rong). Nhur
vay, giéi han khéi lugng c6 trong chén méiu khao sat
dé phat hién céc pic chinh ddi voi Paclitaxel 14 36 pg.
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Hinh 1: gici han phat hién cac pic trén DSC cua Paclitaxel

Bang 1: cdc théng s phan tich nhiét trén biéu d6 nhiét ciia Paclitaxel

6 cde khoi heong can khdc nhau tai pic néng chdy ciia Paclitaxel

Khéi lwong miu (ng) | 2100 124 56 36 22
T,.(C) 222,04 | 22321 | 223,55 | 223,53
Enthalpy (J/g) 57,04 | 1634 | 2136 | 10,11

Phan tich nhiét DSC Paclitaxel trudc va sau khi xiur
Iy qua ethanol: Paclitaxel tan khé tét trong ethanol.
Chinh vi thé, ethanol 1a dung méi thuong duoc sir
dung dé hd trg hoa tan Paclitaxel trong nghién ciru
va phat trién cac quy trinh bao ché thudc. Khao sat
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biéu dd nhiét DSC trudc va sau khi xir 1y qua dung
moi ethanol dé theo ddi su bién ddi vat Iy c6 thé xay
ra sau qua trinh xur 1y. Két qua phan tich trén biéu
d6 nhiét cua Paclitaxel trudc va sau khi xtr 1y bang
ethanol khong khac biét gitra mau trude xtr 1y va sau
khi xtr Iy dugc minh hoa trén hinh 2 va bang 2. Biéu
d6 nhiét trudce va sau khi xtr Iy déu c6 2 pic chinh
la pic néng chay (pic 3, 6) va pic phan huy (pic 7,
8). Ngoai ra, trén cac biéu nhiét nay déu c6 thém 2
pic phu la céc pic 1, pic 2, pic 4 va pic 5. Pic 1 va pic
4 c6 kha nang hinh thanh do hién tugng khir dung moi
solvate hoa trén mau Paclitaxel. Pic 2 va pic 5 1a do hién
tuong da hinh (polymorphism) thé hién sy chuyén pha
rén - ran theo cac tai liéu nghién ctu trude day [8, 9].
Két qua nay ching to Paclitaxel c6 thé ton tai it nhat 2
dang thu hinh trong cdu trac tinh thé két tinh.
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Hinh 2: biéu d6 nhiét ciia Paclitaxel triede va sau khi qua xit Iy bang ethanol
(1),(4): kha nang pic khir dung mai solvate hoa,
(2),(5): pic chuyén doi pha rdn - rén;
(3),(6): pic nong chay; (7),(8): pic phdan huy

Bdng 2: cdc théng sé trén biéu do nhiét ciia Paclitaxel
trudc va sau khi xir [y bang ethanol

hop ta duge dé khao sat tuong tac v6i Paclitaxel. Khoi
lugng Paclitaxel ciia mau khao sat tuong tac véi ty 18
khdi luong hoat chat - ta duoc (1:50) va (1:10) trong
chén miu lan lugt 1 59 va 273 pg. Két qua khao sat do
nhay Paclitaxel trén chinh thiét bi DSC-Q20 cho thay,
biéu d6 nhiét thé hién 15 pic néng chay cta Paclitaxel
& lwong mau khao sat 56 pg trong chén mau. Biéu do
nhiét hinh 3 va cac thong s6 ¢ bang 3 cho thay sy bién
mat pic nong chay cta Paclitaxel (¢ khoang 215-225°C)
& tat ca ty 16 phdi hop. Két qua nay thé hién kha ning
hoa tan hoan toan cua Paclitaxel trong hon hop ta duge
phospholipid - polyoxylglycerid (1:2) va (2:1) theo ty
1¢ khdi luong. Ngoai ra, két qua nay mot phan giup
du doan kha nang nang hoéd Paclitaxel vao trong céc
gid mang nanoliposom hinh thanh ttr phospholipid va
polyoxylglycerid khi phat trién cac dang bao ché méi di
tir hoat chét va céc ta dugce nay.
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Hinh 3: biéu do nhiét khao sdt twong tdc giita Paclitaxel v cdc td dirge
(1) Paclitaxel 56 ug/chén mdu; (2) Phospholipon 90G;
(3) Paclitaxel + Phospholipon 90G, 59 ug Paclitaxel/chén mdu;
(4) Paclitaxel + Phospholipon 90G, 276 ug Paclitaxel/chén mdu;
(5) Paclitaxel + Phospholipon 90G - Montanox 80 PPI (1:2), 264 ug Paclitaxel/chén mdu;
(6) Paclitaxel + Phospholipon 90G - Montanox 80 PPI (2:1), 267 ug Paclitaxel/chén mu

Bing 3: cdc théng s6 pic nong chay chinh trén biéu do nhiét twong tdc
giita Paclitaxel va cac ta dwoc lipid

Pic 1 2 3 4 5 6
T.(0) 6439 | 17090 | 22204 | 7750 | 157,71 | 222,71
Enthalpy Jig) | 1046 | 460 | 5704 | 4118 | 645 [ 960

DSC twong tdac Paclitaxel voi cdc ta dwoc lipid

Khao sat biéu dd nhiét trong tac DSC gitra cac ta
dugc ching té phospholipid (Phospholipon 90G) tuong
tac manh véi polyoxylglycerid (Montanox 80 PPI). Ty
1€ polyoxylglycerid cang cao thi nhi¢t 46 nong chay cua
phospholipid cang giam. Qua thyc nghiém diéu ché hé
phan tan nanoliposom, dé tai da chon ty 1¢ khdi luong
phospholipid - polyoxylglycerid (2:1) va (1:2) lam hon
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x o ) Enthalpy

Miu khdo sat pic

“C) (/g
Paclitaxel 56 pg/ chén miu 223,55 9,50
Phospholipon 90G 138,44 98,36
Pacl¥taxel + P'hos;;hohpon 90G, 59 g 123.43 3754
Paclitaxel/chén mau
Pachtaxel + Ithos;;hohpon 90G, 276 g 110,80 64.71
Paclitaxel/chén mau
Paclitaxel + Phospholipon 90G - Montanox 128,41 36.13
80 PPI (1:2), 264 pg Paclitaxel/chén miu ’
Paclitaxel + Phospholipon 90G - Montanox 134,23 43,04
80 PPI (2:1), 267 pg Paclitaxel/chén mau ’
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D én dinh ciia twong tic Paclitaxel va cdc td
duoc lipid sau 2 tudn bdo qudn

Khao sat sy 6n dinh ctia cac twrong tac gitra Paclitaxel
véi hon hop ta duoc Phospholipon 90G - Montanox 80
PPI ¢ cac ty 1€ (1:2) va (2:1) sau khi bdo quan ¢ nhiét
d6 phong (25°C, @6 am 65%) trong 2 tuan. Ty 1& hoat
chét - ta duoc duoc khao sat 1a (1:10), twong duong
ham lugng hoat chit khoang 273 pg trong chén mau.
Khao sat v6i ty 18 hoat chat nay dé d& dang quan sat
cac pic cua Paclitaxel néu tuong tac khong bén. Biéu
dd nhiét cia mau khao sat twong tac sau 2 tuan (hinh 4)
van khong thiy xuat hién pic nong chay cua Paclitaxel
(6 khoang 215-225°C). Biéu d6 c6 thé giai thich tuong
tac gitra Paclitaxel va céac ta dugc, hon hop ta duge co
tinh 6n dinh sau 2 tuan khao sat.
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Hinh 4: biéu do nhit khdo sdt d6 on dinh tuong tac giita Paclitaxel va cdc ta dirgc
(1) Paclitaxel 56 yg/chén mdu;
(2) Paclitaxel + Phospholipon 90G, 276 ug Paclitaxel/chén mdu;
(3) Paclitaxel + Phospholipon 90G, 276 ug Paclitaxel/chén mdu sau 2 tuin;

(4) Paclitaxel + Phospholipon 90G - Montanox 80 PPI (1:2), 264 ug Paclitaxel/chén mdu;
(5) Paclitaxel + Phospholipon 90G - Montanox 80 PPI (1:2), 264 ug Paclitaxel/chén mdu sau 2 tudn;

(6) Paclitaxel + Phospholipon 90G - Montanox 80 PPI (2:1), 267 ug Paclitaxel/chén miu;
(7) Paclitaxel + Phospholipon 90G - Montanox 80 PPI (2:1), 267 g Paclitaxel/chén mdu sau 2 tuin
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Két luan

Qua biéu dd nhiét DSC cho théy, co sy tuong tac
giita hoat chat va hdn hop ta dugc phospholipid -
polyoxylglycerid, Paclitaxel hoa tan hoan toan trong
cac hon hop ta duge & ty 1é hoat chét - ta duoc (1:10,
kl/kl). Cac tuong tac vat Iy nay 6n dinh sau 2 tuan
bao quan ¢ nhiét do thuong. Két qua khao sat nhiét
vi sai DSC s& gop phan theo ddi twong tac vat 1y duoc
chat - ta duogc trong thiét ké phat trién cic hé phan
tan nanoliposome trén nén tang ta duoc phospholipid
- polyoxylglycerid.
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