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Fig.1 Schematic of the preparation of the drug nanodisper-
sion using a T-junction microchannel reactor
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Fig.2  Schematic of the tube-in-tube microchannel reactor
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Fig.3 Variation of RES nanodispersion size with

different Qy/Q ¢ flow ratios
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Fig.4 Variation of RES nanodispersion size with

different Qg and Q¢ flow rates
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Fig.5 Variation of RES nanodispersion size with different

dispersion phase feed positions
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Fig.6 FT-IR spectra of RES, PVP and the

RES nanodispersion
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Fig.7 XRD patterns and DSC curves of RES,
PVP and the RES nanodispersion

& 8 Sk RES JFURI2G RES 40K 73 B A 23 ) A
e 5 R B oK A e B, NERRT LI
RES JFURL 24 1% 5 2 B 1 /K 2 fish /1 R 53°, RES 44
KATHUARE i 5 2 85 /K 82l /i ok 19°, R B RES
YRR SR T RES RS A9 E A fE
HE—2 UL RES JFURHZG KA AT 24 5
2.3 RESHKRDEEHIHAE RARMEINES

T

R A 1 I 1 I T v, 1531 RES A5 v il
2R p =22.7273A +0.0206 (R* =0.9999) , H:hp
R R BE (we/mL) ,A R ZEYITE 306 nm 4b
(Y EHN AT WG T e WO, 456 A i it & A =X
(1) .(2), 11815 8] RES 94K or B 8k 25 = fn 28 2y
RN 20. 5% 1 82.9% .,

(a) RESJ5URIZY

(b) RESYR LA
B8 il
Fig.8 Contact angle surveys
RES 44K 43 BUATE pH 7. 4 () PBS S A il v
RSN ZE TR 9 fTas . ATLALE H, RES J5URE
Z57E 120 min PN R BUREHCE K 39% , RES 442K 43 HL
TRTE 120 min N SBFUREICHE N 95% , FBH RES 44K
SYEUARL RES JFURFZYAH L, 35 3 A BB OR
PIFS R RME T, WTHIER] TR RES il £ s K
IYERRENS A R RES JFURZ YK i MERE

100
80

< L —o— RESH KA
60 —a— RES
=
B
= 40
i

20

P P 1

L 1 1
100 120 140

1
0 20 40 60 80
t/min

%19 pH7.4 &4 T RES BRI 5 RES 49K
SIHUA R RS R 2k
Fig.9 In vitro drug release profiles of the drug and the

drug nanodispersion in PBS at pH7. 4
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Size distribution of RES nanodispersion obtained

Fig. 10
using the tube-in-tube microchannel reactor
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Fig. 11 In vitro drug release profiles of the drug, the drug
nanodispersion prepared using the T-junction micro-
channel and using the tube-in-tube microchannel re-

actor in PBS at pH7. 4
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Table 1  Throughput of T-junction microchannel and tube-in-

tube microchannel reactor
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Formation of poorly water-soluble oral drug
nanodispersions in a microchannel

LIU MengTao SHANG ErKang FAN RongRong LE Yuan”®

(State Key Laboratory of Organic — Inorganic Composites, College of Chemical Engineering,

Beijing University of Chemical Technology, Beijing 100029, China)

Abstract: The preparation of resveratrol (RES) nanodispersion using an anti-solvent precipitation method in a mi-
crochannel reactor has been investigated. RES nanoparticles were prepared in a T-junction microchannel reactor af-
ter optimizing the operating parameters. The minimum size of the RES nanoparticles was 132 nm. The wettability of
the RES was significantly improved using this method, with the contact angle of the RES nanodispersion reduced to
19°. The dissolution degree of the RES nanodispersion was 95% after 120 min in simulated human intestinal juice
(pH7.4). To scale up, RES nanodispersion was prepared in a tube-in-tube microchannel reactor. The size of
RES nanodispersion was 82 nm, smaller than that of the products prepared in the T-junction microchannel reactor.
In simulated human intestinal juice the dissolution degree of RES nanodispersion was 97% after 120 min. In addi-
tion, the throughput of the tube-in-tube microchannel reactor was significantly increased, being 10 times more than
that of the T-junction microchannel reactor.
Key words: anti-solvent precipitation; resveratrol ; nanodispersion; T-junction reaction; tube-in-tube reactor
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