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In vivo pharmacokinetic study on curcumin-loaded nanostructured lipid carriers
in rat based on UPLC-MS/MS analysis
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Abstract: Objective To study the pharmacokinetics of phosphatidylserine (PS)-containing curcumin-loaded nanostructured lipid
carriers (Cur-mNLC), curcumin-loaded nanostructured lipid carriers without PS (Cur-NLC), and curcumin solutions in SD rats.
Methods Blood samples were collected from the orbit of rats at different periods of time after they were ip injected with Cur-solution,
Cur-NLC, and Cur-mNLC at 10 mg/kg (corresponding to Cur), then Cur content in plasma was determined by UPLC-MS/MS, and the
pharmacokinetic parameters were calculated by DAS software. Results The pharmacokinetic parameters of Cur-solution, Cur-NLC,
and Cur-mNLC were respectively calculated as follows: Cay (29.453 + 1.146), (20.045 + 0.818), (15.865 + 0.409) ug/L; MRT g,
(18.196 = 1.456), (18.196 + 1.456), (89.252 £ 12.049) h. The AUC g,y of Cur-mNLC was 2.58 and 1.48 times larger than those of
Cur-solution and Cur-NLC. Conclusion The C,,,, of Cur-NLC and Cur-mNLC are lower than that of Cur-solution, but the MRT ., of
Cur-NLC and Cur-mNLC are longer than that of Cur-solution. Compared with Cur-NLC, Cur-mNLC has better sustained-release
behaviors, which contributes to its superior bioavailability.
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Table 1 Diameter, PDI, encapsulation efficiency, and drug loading capacity of Cur-NLC and Cur-mNLC (X s, n=23)

PEST Fife/mm ALd /% WHEY%
Cur-NLC 203.700+1.401 0.073+0.002 88.73+2.13 2.35+0.15
Cur-mNLC 200.100+1.997 0.067+0.002 90.65+1.44 2.44+0.07
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1 ZEME A, TAOR+ZEEZWNRRBE+ARE B). MEFR+ARE (C) HWEEE
Fig.1 UPLC-MS/MS chromatograms of blank plasma (A), blank plasma with curcumin and internal standard (B), and drug

plasma with internal standard (C)
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Fig.2 Mass spectrum of Cur (A) and emodin (B)
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Fig. 3 Blood concentration-time profiles of curcumin in
rats after ip administration of Cur-mNLC, Cur-NLC, and
Cur-solution at 10 mg/kg (X s, n =6)
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%2 Cur-mNLC. Cur-NLC. Cur B ip AHEEARKANEEAHNESE (X £5,n=6)
Table 2 Pharmacokinetic parameters of Cur-mNLC, Cur-NLC, and Cur-solution after ip administration at 10 mg/kg (X £s, n = 6)

24 AT Cur-mNLC Cur-NLC Cur %
AUC,_, ngh L™ 933.014%106.766™ 632.026+145.224" 362.193+17.574
i h 62.802+ 8.072 55288+  9.240 12.665+ 1.090
Linax h 0.167+  0.000 0.167+  0.000 0.167% 0.000
CL,r Lh kg™ 10.831+ 1317 16373+ 3214 27.659+ 1.355
MRT,_, h 89.252+ 12.049™ 55288+ 9240 18.196+ 1.456
Croax pgL™! 15.865+ 0.409™% 20.045+ 0.818" 29.453+ 1.146

5 Cur WRALELE:: "P<0.05

“P<0.01; 5 Cur-NLC 41t *P<0.05

#p<0.01

"P<0.05 ""P<0.01 vs Cur-solution group; "P<0.05 P <0.01 vs Cur-NLC group

41 MRT,_,lt. Cur-NLC 41K (P<<0.05), FHILE
JE W Cur GKHIFIJCH 2 Cur-mNLC H 2597
b LU 25 25 A SN o 43T S DR AT et E T 4Kl
FIJEIL A Cur-mNLC BE A 5 K65 1 I I 4
T ERRA M AL W BT, TS AL
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T e U B e s vk £ A R R N R, 3
SR o 2 v 1R o s U RE AR, A PN R I () S
Koo 1M Cur BB 2P ] DL SR E A ARG
W, ARPUER] Craxs DM AR N FR . HESME
ATLLE H, ¥ Cur Hil45 5% Cur-mNLC Ji&, H: AUC,.,
i (933.014+106.766) h-pug/L, F#T Cur ¥R
AUC_, [(632.0264145.224) h-ug/L] A1 Cur-NLC [
AUC_,[(362.193+£17.574 ) h-pg/L 15 il & 1 2.58
£ (P<<0.05)F1 1.48 £5(P<<0.05), #i ] Cur-mNLC,
FHARE 37 38 490 oK ol 70 A0 20 24 0 o e I S 8 v

Cur YR .
3 it

ASZI AT ) UPLC-MS/MS & 5E K LI ¢
t Cur RS, HARBUER. LEkir.
VEMRIE . PO SR 5

TN ip 2, ZIITENUARI AL E 2
IWIE Sy N RO AL/ )N b S A sE =) S
KRLAERR N WAL RS R 25458 1% 8 4
FED, 24 M s RSO N LB A R A R B
JEAREIEAT VY R A B . SRR KR
g s Hh S Bk R ELE AR A e, H T R
BRI FIRB/NOYEKRL (<50 nm) 7] 5l ik
ELgh, RIARECKIIZKRL (>700 nm) SR R AE
MELGER, MR T 50~700 nm [k 7 55
PEAERG s, Ui 25 2 ] 3 e M s B sl 2 ol bk

MO AR BRIV A K ST R 1) 2R T
AR LR, 1 — H 25 AR PRI R U 25
O AR IR, E AR A T (1 240 £ s v
R, (H5U B2y EL, AR A (R F e i
K, W% R, AR TRE LN EYF
JRE

X PR MEZE . WREEAR. MR RERE
I 2R PEAR S AN S W 2B AR 55 ) 7t
Xt Cur BEAT S5 R AE M B A5 R H AR S AR 4
i USRI MR 2 325 5 AL 4y B T e
7 T Cur-mNLC 2 A AR B A o
o RN R B A AL, 3 B 23Rk LA
%, J5 Wk 24T 41 23 00 A wF s 2 20 3R
Cur-mNLC 7EPR N AR RE, D9 IF& Cur Bl
2yYPE I .
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