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Research on prescription screening of Acteoside solid lipid nanoparticles
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Abstract: Objective To explore the impacts of different excipients on physical and chemical properties of Acteoside solid lipid
nanoparticles (Acteoside-SLN), and make experimental evidence for the study of prescription SLN. Methods Emulsification-
evaporation was appropriate for the preparation of Acteoside-SLN. Single variable method was used for fumbling the effects of
Compritol 888 ATO, glyceryl monostearate, soy lecithin, Myrj52 and other accessories on the physicochemical properties
including nanoparticles particle size, encapsulation efficiency and characterization dispersity (PDI) of Acteoside-SLN.
Transmission electron microscope was used to observe the morphology of Acteoside-SLN and the structure of Acteoside in SLN
was measured by XRD. Results With the increasing of the amount of Compritol 888 ATO, the particle size of nanoparticles
decreased significantly, encapsulation efficiency decreased slightly, PDI increased; With the increasing of amount of glycerol
monostearate, particle size increased obviously, encapsulation efficiency decreased slightly, and PDI decreased; With the
increasing of the amount of lecithin, particles size increased significantly, encapsulation efficiency decreased, and PDI decreased;
With the increasing of Myrj52 amount, the nanoparticles particle size decreased, encapsulation rate and PDI increased slightly.
The appearance of Acteoside-SLN was presented uniform spherically. Acteoside was wrapped in SLN in a molecular dispersion
state. Conclusion Various additives have a greater impact on physicochemical properties of Acteoside-SLN, and inspiration for
prescription screening of SLN is supplied by this study.
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AW (Acteoside) A& A A T B R
PR 2 AL A — R, BAT BrAa A
fiv Bk PSR R E RS 2R EYNE
PEAEIET . A PRt R SO R, MR B
PRI AT ATT . HRRHURIE TS
AU 3 S BUOSAAS07 1 e TR A3 I PR,
DAL -4k — N REGE TR« YRYT 1 PA R 1R 2 ) 1k I
R E AN 22 A 8 T A TS X
I BRI YR YT R B AR, 1 B R /N1 K
wrEZy, Hisetieze, SEULAT S M5
B, AR RERAG . [EATR BTk (SLND A
A TSR, e AL, YR
Feoetben, 29w, SrEESHED, 2
SRR 2 2 e,

A S5 38 ik LA - [k v ) 4% 22 AR 55 HF-SLN,
T8 Ik PR — AR Fy T SN [R) 24 R 9 KRR A
fu g RUEDHE (PDD) S5 HALYE 5152,
SR FH G RLAR I 52 4500 5 gl Kok ki 42 % PDILL =524
WA S (HPLC) VEME KR A3 28, 3 5
HLBEVE IS A1 S5 1F-SLN [T, X-SHEAT5 4
WAL 2 B 1 0 S b AR 5480, D il 4% SLN ¥4 7
i PRSI 5 5%

1 ##l
1.1 EFENE

TK-20A 3% Jz 4 #OR5{ . JD-16A BURs %5 H
WA CHIEEIRHE R O A R AR Wit
LHA SR TR s RGPl (K
PR MU AT B A 7] D5 J-25 1Ry 7k 250 0L
(3£ [ Beckman); ¥l (FDU-2100, HIAZK
HEME); C3860A HEHiEUEAY (R Autoscience
NHE]D; AX205 HLFKF. DELTTA320 PH 1 (i
+ METTLER TOLEDO); Milli-Q #B4li/K &4 (3%
& Millipore); SPD-20A &yt w4 AH (i & 48  H
B 5 BWOBRARM e (FeE D IRSCA D
G2F20 &5} 7 Wl BE (A7 2% Tecnai); X S &eAiTit
1% CHZ Rigaku D/max 2500v/pc).

1.2 #AMEEERF

ZEAH O S COREETFT 29k, 218 >98%,
5 120225); BUBEAS (Lipoid S-100, b4 s
AT FRA T FLAEIERR H s R b REE Ak
AN Mygs2 (R st SR THRAFD; 1l
F71% H e (Compritol 888 ATO, ¥2:[H Gattefosse );
AR Ol TOKHEE OrFralD, 2. HE

(Eaka), B E R FERMERH A R AR g
B0 (LM Milipore A H]); FERE (R Ik
FALEERAA D
2 FiEE4%ER
2.1 BT AR B ER A E
HY 7.65. 15.30. 30.60 pg/mL 3 Rl i EIKJE (C)
(22 1 5 FHA I 4 mL TEIE .04 M, 4 000 r/min
2540 20 min JGHU R 29, HPLC A 22/ 5 1
. (OIS (i h DIKMA ODS Cg (200
mmX4.6 mm, 5 um); Vs LME-0.1%H K
(22 :78); Ry K 330 nm; AR E 1 mL/min;
R 30 °C; HERER 10 L™, SR 1.
TR = C s/ C s

F1 FRBEEMIREKR

Table 1 Recovery of centrifugal tube

M [ /%
(ngmL ™) 3% 10* 5% 10*
7.65 98.62 97.75
15.30 97.47 97.99
30.60 99.12 99.18

TR 3X10Y, 5X 10" IR FLAR I B
O FBIEE I AR AR 1, PRI
PEEE L P K 3 BRI IR B R CR KT
95%, HITFril# SLN KiRie /N, 8 3 10* (1
JE BT3B SLN B 2540
2.2 FLK-BEMESI &3 A B ERBE R KR

FREUE B R S TER, I 10 mL #B4liK, K
W75 CHFEEMRE AR SFRIAE T & 1.5 g %2
ST 5 mL LK LEEH, IARRF R
BPE R KIBE 75 CHENENIM. KU
600 r/min P4 FEEEE S S8 I IK A, kel
TR R 2 AT 1/4, 28 0.45 um THALIE
[ASUR)-SIFEE iR BN
221 JEFARHOANE K kR SEe b iiE T
PR R H BRI Compritol 888 ATO 1E 4 JIE Fikt
Bl o3 ST F —FP R A R I F A, AR
SR TR S 29 AR . KRB B I e
M g 2 RS VE, I #i%4+¢ Compritol 888 ATO I
PR AR TR T VTR S A b I A

¥ 1.5 mg ZMIEF. 200 mg UIRENE. 650 mg
Myrj52 K 70 mg SUAEEIR H e = E . AR
Compritol 888 ATO ¥ FH &, WOGKARI E {3 & 24
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KRikiAt & PDI;  HRUETE S B AN ARLRE 25 254,
HPLC JE 2 i 2 25 I B (Cp), HPLC 454
“2.17 IR, HEEEL 22 A -SLN RiAR KA B R
. SR 2.

BEE= (1-C/CD

Co MU B ST IR EE s GO ZZ AR S (R R B

2 Compritol 888 ATO %3 ff & F-SLN 20
Table 2 Effect of Compritol 888 on Acteoside-SLN

Compritol 888 ATO/mg ~ kif&/nm  @#H%E/%  PDI
20 80.39 91.94 0.437
30 50.29 86.30 0.545
40 41.97 85.94 0.876

Bt M 45 2 T R o PP A ] S 8 3 TRV P 71
45 4 Kb R PR 2, i B A D 9 9 T R
Myrj52, il H AR R, IR 2 Bk
SR AR RN Myrj52 52 BCAE AR g R vt 77) o

¥ 1.5 mg Z £ 7720 mg Compritol 888 ATO.
650 mg Myrj52 LA A 70 mg HAd IR H g FH & [
JE o R R R REAR R, SN A 1 -SLN
RiAe KA BRI . G5 R MR 4.

Fz4 INBEREEZERAEE-SLN N
Table 4 Effect of lecithin on Acteoside-SLN

i E 45 9L AT %0, B Compritol 888 ATO 1
I, A ZERAEH 80.39 nm Jl/NE] 41.97 nm, HIEHT
Bk radhs {2 PDI KB HE, BB BRI
ORI, RARR /NI VRS, B s
HH 91.94%[#IK % 85.94%

¥ 1.5 mg ZMIEF. 200 mg UIRENE. 650 mg
Myrj52 F 20 mg Compritol 888 ATO & [f5E. B
AR PR T MR &, OGRS I (G a2 44
KARIAE & PDI, HPLC 2 % 4K RL i %,
H NS A1 S -SLN R A% S R [ 540 o 45 1R
W 3.

*x3 BRERERH MR £ M & H-SLN &I
Table 3 Effect of glyceryl monostearate on Acteoside-SLN

NI /mg $i 1% /mm {0 E %% PDI
150 24.30 89.27 0.916
175 65.34 89.30 0.435
200 107.30 82.50 0.190

PRI b PDI
fig/mg

60 16.78 89.07 0.669

70 97.30 87.50 0.197

80 102.10 84.62 0.186

FRAE A TSN, OB S gk A
SEMAR, AR /N ORI 150, 175
mg I, RN A 24.3, 65.34 nm, fLEFE
43N 89.27% 89.3%, {H PDI 4K, Fite KMoy
ELTE, YIS e, BN 200 mg I, HA
HRIZAE, 1H PDI<0.4 FF690K0 RG50 BUE bR
e, ARG I,

¥ 1.5 mg #1720 mg Compritol 888 ATO.
200 mg BRRAEHE LA A 70 mg i iR H v g FH 18 e,
I Myrjs52 i, 80§ 1-SLN KL
1o LA B R . BRI 5.

F£5 Myrj52 BExZAEE-SLN #ig
Table S Effect of Myrj52 on Acteoside-SLN

B bR g a4, FmEARIR Hmhis H o4 60
mg I, BARKRRE (16.78 nm) B/, HAk
L% 89.07%, {H PDI % K0 0.669 (>0.4), i8]
RIRL RN — B 22, o3 A K s s Bt LR g 1 H il
BRI, KR #TINR, PDI sk, 299t
HREMENN, WA N B i AR H e
A 80 mg I, ARFRFIALH 102.1 nm, WEET
Bk 84.62%, HAZMIF-SLN MIEEAZE, KR
WA
222 RIEWEFIFR LA RMERE L8 i
1ET labrasol. transcutol P. Myrj52. tween80 15N

Myrj52/mg $i 1% /mm {0 E %% PDI
600 107.30 82.50 0.19
650 77.18 85.66 0.24
700 50.29 86.30 0.55

AR 5 455, B MyrjS2 -850, &k
/N PDI BEK, fRRRARNHUER N, ¥ %
PG, fudshesiin, HARREEREE M. WRAEEK
S5 9 EOR Myrjs2 4b 7 Ik 700 mg B, BfLd AR
ki g ¥, {2 PDIELE K, Kifedl— B o
Myrj 52 4bJ5 F 2l 600 mg I, AR, EiEE
ZEo Myrj52 kb7 5 650 mg I, 22 #1 5 [E AR i
YK PR RIETE HRifR ., bR T R T .
223 [AHUAEFIILHE A5 UIREIR4LAE
BT RS NER, BRIk
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LIRS BB . 177 Compritol 888 ATO
ANGEET LI, A3 AR AER, HH]% R
g, JEAARLF. Compritol 888 ATO 7E 5 )i
TSR LF, WO SRR, TS EEEROR,

iR AU/NE 0.5 mL BHATHR, HAE RN HRK, &
3 h, AEHRKRL AL 507 . Compritol 888 ATO H
S Vi 25 1 A0 KR Ay 78 17 32 B 121 L6
i, TEASARGF o Wl H & 7% % Compritol 888 ATO.
2.2.4 A0 SFE RN S KRR AL 7 R4 T
& ARSI SR F LA [ A T 4 22 A S [ A4
JRYIKHL . FREL 650 mg Myrj52, A 9 mL 4K,
I 70 CAEFARAE A AKAH o A7 LA 3820 2 k-
ORI 1.5 mg Z A $FF 200 mg BRI T 4 mL
To/K LT @FREL 20 mg Compritol 888 ATO, Jii 0.5
mL SR K IR RS I E S A LA .

P R S50 58 (AT ML RS N B FE A A, gk
PRI AE A R ARRRIN 173 I, S0l B g, ik
AN 4 CUKAR b fa RIS 22 655 17 [T 44 I o 4l K r

&M
MR A_Ede AL T Sl o 2Tl 3 1
B F-SLN, 0l Iokide . A S fds 3, 2%
HTZWEINE, 48R 6.

*o6 HIEXMET-SLN ZERMHE
Table 6 Reproducibility of Acteoside-SLN

FAKF-SLN  kifs/nm HL /mV 3 %/%
14t 77.18 —22.8 88.71
24t 87.7 —20.2 87.66
3t 91.8 —19.9 88.56
TIE 85.56+£6.16 —20.97+1.30 88.31+0.46
g HN, R A Ty £ 1 22 A S -SLN

FIME R AT

2.2.5 FMIEIF-SLN fRetk%s  iwma T
AT A% 3 A 22 A 858 17 [ A N T oK BB T VKA
4 CHRAE, T45 0. 5. 104 15 REFEMEL I & H
R AR, JEmIReEt. GRNE 7.

x7 EREH-SLNIZEM
Table 7 Stability of Acteoside-SLN

Mk b /mm A3 %%
7 50K RPN 10 K %15 R 50K RPN &10 K #15 K
1 77.18 80.25 95.38 FEAPITE 88.71 85.33 80.6 /
2 87.7 95.52 107.24 PR 87.66 83.78 79.27 /
3 91.8 93.14 99.75 PR PTE 88.56 81.26 78.00 /

t BEREE A %0, &M HHF-SLN W 4 C
17 10d WHE, 15d P=AEiiE.
23 EAEE-SLN E5TBEEWE

g LA T 11 22 A 5 T T4 g 4P KR TR A
T B INKRRRE TG D007 55 R D9 R I b, 455 R S~
10 min, ARG EG, ARTREE TIE
ST PSS, . RN 1.

e,

o

1 EAEEERE RPN KRLES B iR EE
Fig. 1 Transmission electron microscope picture of
Acteoside-SLN

te

0.2 um
=

P 3% 5] FOBE U T, 22 £ 55 1 -SLN 4RI
5, BRI,

24 X HZ&LTH (XRD) 54

WM. AE BRIk, 22 A T
A4 LA KRL . 22 A1 18575 25 VARO[ 4 3 VR
AW 50D HTREERZ S mg, 435I XRD i
ATIE, XRD &40 F: AT Ni-JE##E, Cu-Ka
B2k, P4 1.54056 nm, 40 kW HLJEA1 200 mA
HLi. 7E 5°~90°(1) 20 Ju A THIH, 2 ihldt X o
RATHE . WL 2,

MBI 2 A A H, A5F-SLN £E 20 Jy 19.04°,
23.48° Fll 24.94° AT =/ WIKHRFACIE, 2241 &S
TFEARTE 22.34° A B R IRFIEVE; T2 A1 5 5 2%
1 40 KR (1) ) B ) v RT3 0 R ILAE R R AE
W s (HZZ A 5517 -SLN Hh 22 1551 PR ARP R DA 2%, it
W22 #8171 48 B A i e gl oK Je 2 1 2,
A SRR ARG T gl KL R AN A DL AR TR T S AT
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Fig.2 XRD spetrum of Acteoside-SLN
18, 152 B3 10 RS A A
3 it

TR Y] SLN RS 1 = 25 IR A= A F P
SER 2 B ISP TR) 38 0 25 P A AR L R 1k,
PRGN ASIAE ] o SLN [ 4% 7732 2 3540 5 DL
FIUM: mi s Ak, UL A EE . mk
ST FUE T Rk DL R L 1 R
AN 70046, R SLN kiR, Hufr. fudf R4
KIS o RS 22 A 1551 1R B M o % S .
A B HLA TS AT, AR SIEBE0 18 FH FLAL-[E A2 ) 2% 22 £
HSH-SLN, - FLAL-[EAE 5145 1) SLN g4 KR RAT L
/N, 2985 nm Ay, HATTE . GEHH R AS
SLN HENARIE o

M TH1#% SLN R[] 44 g SR e A A= BEAH
FEVELT HL RS W AR R AR B T, —
ALFEIR A Hh e Cln AR HhEe D e Can
WE AR Hh =5 Cln =R HE R HH D« 2% Cln
i PR IR ) S S TEINE (R E ) 55, Fds
IR BT R % D7 VRS T TG B PR I A ek adk
Tl g . AL, @wHEAEERmMES
Compritol 888 ATO )5 HCAtE 4 Ig oAt L il 45 1)
SLN Fife S Audsb 3% b LR AR e, Btk
fiff s A3 FH A 5 1% Hh IR 5 Compritol 888 ATO 4
F S -SLN 15 ik k.

ARSIGE Myrj52  J R ie S RCALHIVE A &
TS PR SEEG PRI, Myrj52 &% SLN kifs
MR, Myrj52 HEIE /DI, #ilfF SLN Ve
FRARIK B, FLOCABE . Bk Myrj52 H &,
FRARBEWAR /)N, TR RNE HFLOGHE, (Hghs:
K Myrjs2 H&, RRRfRS— AR 2, Rgke

PERFAG;  SRENE H mx ki 38— Sk R s
L33 NP [T K 7 =g R R R =w A e Ly NP (S S ks 053
PN RRFEEMEIE . s P LA IR Y
ANk B A A

SEZI0 A 3 T R B0 SRR JE VR T 29
5P 2R (R s S ST o Ko ) 2% e (1) 22 A S -SLN BT
R E UL, R E A 14 000 t/min, SREER:
1 h Ja FidEB R FLPOGEA AR, R T
AL AR AZ A I ) B 2t T 1) B T AS 8 56 4 20 5 T 4 T ot
YRR B W) o ARSI PEHEPEVIN SN [1EL
BTN, VAP SR, R
FIFHARFRZ FUIE,  H 21 IRk o B g
AN TRy TS, ey ik e Rk EAEEE ()
Iy B ARG B 29, BRAETRIR AT BRI,
HEIERAF, RORTE &y, WOR FHEEPEVEIN 2 22
S HF-SLN [ fudap 100,

X S E ST AR AR G5 8 B A N AR S 1
TR, it XRD AT, #2 8SFHE 22.34°
A EMREE, HAZ AT ST AgeK0
BRI (50 1) vhoa] DLEZ A $5S 7 IH 2 AREAE
e S = ELP @ A A S RO (The s = L O TR XL S )
WS ST IR DAY O, U IS A S T % ]
NP S TSRO S N A SRR AR b O A
A2 DL IR TE S AL, T2 B 0 RS A7 A

ARSI T 6 A7 A S AR T T A KRR AR
fE 2, PDI SEHAME U 00T, BT T AN RS R
T A i O KR BRSO P s i i 4, 7 S LB
Ko XRD 73 Wi o K56 1 il 2% 1) SLN JEZS259)
RN, Al SLN 4L J5 i $E 4t o R 5
J5NT
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