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Advancesin strategies of improving solubility and per meability of taxanes
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Abstract: As a new generation of anti-tumor drugs, taxanes has a good clinical efficacy in the treatment of
ovarian cancer, breast cancer, non-small cell lung cancer, head and neck cancer. However, low bioavailability
of oral administration from low water solubility and low permeability significantly limited the development of
their oral applications. Currently, the marketed preparations were non-oral drug preparations, and the injection
contained a large number of surfactants (cremophor EL or Tween 80) and organic solvents (ethanol), which could
result in fluid retention, hypersensitivity and other side effects, as well as poor compliance. Oral preparation
will be an ideal form for development of taxanes medicines. According to the research by our and other groups
in recent years, we investigate the technical strategies enhancing the water solubility and absorptive permeability
to improve their oral bioavailability. Among them, we emphasize the application prospects of crystallography
technology, and provide a theoretical basis to guide future research in the development of oral preparations for
taxanes.

K ey words: taxanes; oral preparation; low solubility; low permeability

R RAGM T — Ry 24y, TR
KEBMZIEELE (K 1), Har L fsoeiE

Wk H #: 2017-09-04; &8l H #: 2017-09-22.

EEH: BXARR RS RIBE (81703712, 81773675); 1175
HHEARBEIES KB H (BK20141351, BK2015070,
BK20151438); VL7574 H Je K2 5L filiif 7i 5k 4> (2J16088).

*@ \/E ¥ Tel: 86-25-83379418, Fax: 86-25-83379418,

E-mail: newgaoyuan@163.com

DOI: 10.16438/j.0513-4870.2017-0863

S, FEAREER (Taxol). KR (Taxotere) Al
Abraxane (% 1) 4, WEIKRIIZH T 90 8w . A
/I 4 P o % S B0 5 0 P g (i T A R
b TR B AR B MR AR, BR R R RN
YR FH - 50% 3 THI 375 14 77 Al 50% T K 2 B3 i 254,
VRS T 2 A R I I OO AR TR B R L
A A B SBY, Abraxane i 71 AR AN 2 3 T
PEFIRITE K 2088, 8% T & W R IIAS BN o {H S,



MR B B8R B R AR VE RIS B ) SRS R+ - 55 -

Abraxane il 7l )l #& T Z B 4% BORE RSO A%
5t AFITHET, HIESS 255 &7 A )™ B U
RO, Jegh, X T B IA T R RE R, R
SR 25N 1T AT R o DRI, R SR A A 2
TF v 288 AR B AR IR 1 AN 2R D — A ERLAEL 4 #1500
KIT% . BT EA B R AW ZE R KIE AN B 1k
F R R VIR A 75U A7 AR SO TR M o (R0, A SCES 53l L
B A 5% SCHER T 90 K VR B A S 1% 07 1v) (R ATT 96 R 5
B, NECEREEABEIEME K, NEEEER
24549 11 I ] ) 70 e 4 (AL B X 1 ) S

Paclitaxel: R= CH3CO; Rgzph
Docetaxel: Ri=H; R,=OC(CH3)3
Figurel Structures of paclitaxel and docetaxel

Tablel Marketed products of taxanes

Product  Activeingredient Other ingredient

Taxol Paclitaxel 50% Cremophor EL 80 and 50% ethanol
Taxotere Docetaxel 50% Polysorbate 80 and 50% ethanol
Abraxane Paclitaxel Human serum albumin
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dient (API) molecule with coformer in a certain stoichiometric
ratio: cocrystal (A) and coamorphous (B)

Hit b, BEESZHESES R
H A% % B S B TG 8 TR T AR A ] L
fi, BEBMZIHEEZEN S T &R FEEZA
Ak (C=0) FIA Mtk (-NH FI-OH) H:H. —#
KL, Z5905) 18 A B S5 A A BT it
i B TG S T DA R AR AR R R T o AR R S
DR 5 S S P S R MR i = g N )
BRI Y RSB R IR S S 5 S TR B T LA,
BB R AL T LA S A S Y, AT LA
TG A, BA T ARG, @
A8 B A R B B T L S B T S T

BT BRI, 1FF BT IR R 4R O e i
RPN E % T 295N - I e
2 LA W ABE I T & T, A HTEAR R X 4
2R AT G 4 AR S5 T A5 7S W R B T S T otk R
A L I 21 Al Tt 4 A R ] 765 A% il P 45 R 3% 9 7
TN EE & A TR, WE 3. %
FELGER L], 7E 0.01 mol-L Y $hEgvA M rh, WifpdtTe
RIAE A YA RS RS SN OGS e
W, R T 3.4 f5R 3.8 5. Ak, MRS
SO0 45 AR, PRI T 8 T b 2 0 RS I 1 R
BHEE WA T BERR, HE2HEEESRN
0.0051 mg-cm 2-min 43> il m 4 0.019 3 Al 0.0232
mg-cm 2mint, H 60 min R KL G, HKRMEN
JR R BAT B AR AR E e . — R, R T A
FE RV R ) s H S 6 T e 2 ) 1 IR S R b R 4
RITVER . DRk, b a0 TG s A S 2540 1 [ 4 7



- 58 - 2% 53R Acta Pharmaceutica Sinica 2018, 53 (1): 5461

&L, AR BRI 50 800 Kb R A
LS.

Myricetin

o
4& Docetaxel
B o}
N
O/k n-H HO O oH
)

= H
L o
Nicotinamide =
icotinamide HO Jr L
W ”
o] %O'Q [o]
OH
NH 0 )\
A :
07 *o

Docetaxel

Figure3 Theinter-molecular hydrogen bond in the structure of
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nicotinamide (B)
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