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[ Abstract] Objective To establish a method for determining the encapsulation rate
of ruxolitinib solid lipid nanoparticles (Ru-SLN). Methods Ru-SLN was prepared using the
melt emulsification-ultrasonic method, and the free drug and Ru-SLN were separated using
ultrafiltration centrifugation. The Ru content was determined using HPLC, and the encapsulation
rate was calculated accordingly. Results Ru had a good linear relationship within the
concentration range of 4.08-408.00 pug/mL (7=0.999 7), and its average recovery rate was 101.60%,
with the RSD of 1.09% (n=9). The ultrafiltration centrifugation selected ultrafiltration centrifuge
tubes with a cut-off molecular weight of 10 kDa, centrifuged at 10 961 x g for 10 minutes, and
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showed no significant membrane adsorption. The encapsulation rate of Ru-SLN was determined
to be (97.01+1.23)%. Conclusion The combination of ultrafiltration centrifugation and HPLC

method for determining the encapsulation efficiency of Ru-SLN is fast, convenient, and highly

accurate, providing effective experimental guidance for the determination of Ru formulation

content and encapsulation efficiency.

[Keywords ] Ruxolutinib; Solid lipid nanoparticles; Melt-emulsification ultrasonic
method; High performance liquid chromatography; Ultrafiltration centrifugation; Encapsulation

rate; Methodology
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FREL Ru 80 mg. H AR 80 mg, 7E 75 C FnHuit
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Figure 1. The particle size distribution of Ru-SLN
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Figure 2. The transmission electron microscope
image of Ru-SLN
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Table 1. The intraday and daytime precision of Ru stock solution with different concentration

H MRS (n=5)

HER§EE (n=15)

20531 W (pg/ml) RSD (%) PR (pg/mL ) RSD (%)

ik 153.69 0.07 156.18 1.52

e 203.38 0.10 203.36 1.14

&) 230.31 0.16 232.30 0.82

R2 FRIRERUEER. B-SLN¥IEEAWHIEULE (n=3)
Table 2. The recovery rates of the mixture of Ru stock solution and B—SLN with
different concentration (n=3)

) FEWE (pg/mL ) SPREKE (pg/mlL) BIBCE (%) FHEBCR (%)  RSD (%)

{87358 158.08 160.43 101.49 103.63 1.82
166.04 105.03
164.96 104.35

otk 197.60 200.70 101.57 100.47 1.00
198.04 100.22
196.83 99.61

T 237.12 237.58 100.19 100.69 0.44
239.10 100.84
239.61 101.05
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EF (%) = (W =Wy ) Wy x 100%
251 BMELHTEH L

K 9% 12 HU B-SLN 1R B aE = % T 40 1
1A 3. 10, 30 kDa FYMIEELOE T, 15784 x g
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Figure 4. Particle size image in ultrafiltration tubes with different molecular

7. A.3kDa; B.10kDa; C.30kDa; D. % &SLN,

*3 AEBIRELOEXN T ESLNE BRI
(x+s, n=3)
Table 3. Retention effects of different
ultrafiltration centrifugal tubes on blank SLN

(x £5, n=3)
HIEE A T2 (kDa) SEHEEE R (%)
3 98.58 +0.67
10 98.98 + 0.45
30 96.66 +2.16

R “2.4.27 TURXHRSARE RS T
BT 3. 100 30 kDa FEBIE OB,
15 784 x g B5.0> 30 min, WWAEIEW ., JEMWLIE Y
%%%F%?HE “2.4.17 WU AR AR GEERE, i2
SRUETRTAR, THAAS X BE T 3 FER 84 T ()
%i@lﬁlﬂﬁﬁﬁﬂuﬁ 103.42% . 98.75%. 97.78%,
RSD 4% 51 4 6.11%. 4.83%. 0.03% (n=3) , F*
W7 B8 Ru BIREE I 3 AN [R] 43 F = B I8
R AR, BEEEEE 12 10 kDa AEBIEES L
AT 4% Ru=SLN B BS.CE
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T4y T4 10 kDa (B IE B LA T, 405
LL7015xg. 8878xg. 10961 xg. 13263 xg.
15 784 x g 5.0 30 min, WEEIEIK . JEW &S Y
%%“FE&HH “2.4.17 TR AR SRR BERE, il
RSN, QbR BEOR[E BLO5 B b 32
s, 5503 4. B0 JI7E 8 878~13 263 x g
I N BB R BT, A TERE 10961 x g
YEREO T,

F4 FEBOEEIFRU-SLNE 324 20T

(x+s, n=3)
Table 4. The influence of different centrifugal
speed on Ru-SLN encapsulation
rate (x s, n=3)
EEudEE (%)

s (xg)

7015 94.88 +0.91
8 878 97.31+£0.35
10961 97.47+0.35
13263 97.42 +0.27
15784 96.92 +0.11
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253 BRI 6 5Fik
R &R “2.427 WUN A i TGS i T
R 43 F R 10 kDa B UE 25045 T, 4 SR
10 961 x g B> 10, 20, 30, 40, 50 min, WCAEIEW .
TR 2T MR B SG T I “2.4.17 TR A3 Sk
PERE, JORIEIA, THAAEER, BEAREON
AL B RN, R 5. RO I [RDX 4
RN, B8 T 10 min.
R5 ARE O EITRu-SLNE R A 220
(x+s, n=3)
Table 5. The influence of different centrifugal
time on Ru-SLN encapsulation
rate (x £+ s, n=3)
EREER (%)

EOHE (min)

10 97.66 +0.17
20 96.90 £ 0.16
30 96.62 +£0.13
40 96.79 + 0.34
50 96.88 £0.15

25.4  ABIEJE GG B E R

% g H “2.427 TF Rufif s GG &, P
i Sl AR A B A, . T (160, 200,
240 pg/ml) FEME, B FHEE 1124 10 kDa
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HABIER O, 10961 x g B0 10 min, Wk
UEVRHE IR “2.4.17 TR ik SRR YGRS, 0%
WETETAR, THEAAS 3 B B AR A0 7 34 i e 4y
B4 95.71% . 96.71% . 98.95% , RSD 4351 /3 1.45% .
1.58% . 1.82% (n=3) , RV U84 1Y U8 5T Ui
B I B
255 ImipElk R K

KR “2.4.27 TF Ru 4 iGa &,
A B-SLN LU 2K #6 Bl s A, . vk
FERFIUE, & T #4311 10 kDa Y8 I8 25
LEH, 10 961 x g B0 10 min, W JE W 1% 1
“2.4.17 TN OB SHRUGHERE, ISR,
TIAS 3 T B2 ARV 91 2 [DIACR R 99.16%
RSD 5 1.24% (n=9) , YKL UiF 25 254
TCZ B
25.6 ARG E

Fie B 92,17 WUR A7 & 3 4t I Ru-SLN
RE W, 29 BUE B Ru-SLN & T8 8 4 1
i R 10 kDa B9 8 U8 B 08, 10 961 x g B0
10 min, WHENETR , JEIRZE MF B HE IR “2.4.17
TN S AR OGHERE, e SR AR, TR
R, RN 6,

%6 Ru-SLNEHZEMMELER (x+5, n=3)
Table 6. The determination results of Ru—SLN encapsulation rate (x + s, n=3)

vk WeBIZiaE (pg) B (pg) WEER (%) P (%)
1 21.28 494.90 95.70 97.01 £ 1.23
2 14.37 511.53 97.19
3 9.67 520.07 98.14
i WRIR S KV — 2N (55 :45) YE2 HPLC
3 e

3.1 RITHEIE

AHIF 5T R 32 8 HPLC A I Ru 55 H2: 19 1
P, R ET, RS KTt HPLC ik
G A BMIRALR, BRWRR A L iRk- N
WA Sh A L], 25k, L REE- Rk
RIEATE L) e R, AXRRE
< 0.85; fRIRE L — LN (55 :45) IR
BT EEH T Ru ML &Y, 55 ik
WP BR B R LR B R, S EUETIE H BL R
MG WERR T IBRICIR SIAHRY pH, gL &
YAk, DA 55 25 ) 5 ik % Rk 2 ) A
YER, MGEIEIE . ARTEFEMAE SR DL o
WA EAE DL, e LA 0.05% BEFRY 10 mmol/L

& Ru BT sAHA AL
3.2 BiEREIZImiE

FERBUETE T ARk, Tk AR T2
(B IR I, H R A ARG I A [] e U A X 4 K
R B RUR o Ru-SLN BiA K/N R 40 nm, 3,
10, 30 kDa 88 38 25 0 3 LR < 10 nm,
R EE IS T 35 REA AR 9 oKk, AR SCLUB IR
R /INFITER D8 8 B 3800 301 25 SR DR A R oK
RLHREA RE ST, LAIRDS 78 58 I8 A8 X i 25 2459
B ER, SRR It R . BafEkifR
A E BRI R T, SR g sk ik
BE /D1 10 kDa MEUEAS .

FE R U8 L B0 R R IR T, B0 I HE
7 015~10 961 x g I}, BEE B 03En, A
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