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Prescription of triptolide nanometer liposomes and its preparation technology
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Abstract: Objective: To optimize the preparation method of triptolide-nano-liposomes (TP-NLS). Methods High pressure
homogeneous method was used to prepare TP-SLN. According to even design Uy(7°), the preparation method of TP-SLN was
optimized with the factors including weight ratio of phosphorlipid and cholesterol (A), quantity of Poloxamer 188 (B), and
homogeneous pressure (C), using the encapsulation efficiency (EE), particle size, and Zeta potential of NLS as indexes. Results The
optimum prescription of TP-NLS was A;B;sC, i.g. lipid matrix a : b was 6 : 1, the dosage of Poloxamer 188 was 1.3 g, and the
homogeneous pressure was 70 MPa, high pressure homogeneous method for 15 min. The TP-NLS prepared with the optimal method
had good appearance. The EE was 83.52%, the average particle size was 117 nm, and the Zeta potential was 31.7 mV. TP-NLS solution
was kept in avoiding light environment at 4 ‘C for 30 d, and the preservation stability was good. Conclusion The formula is
reasonable and the preparation method of TP-NLS is feasible, which is valuable to further study.

Key words: triptolide; nano-liposomes; uniform design; high pressure homogeneous method; stability

AN B AR (Celastraceae ) # AR Amagmshg!. HAMNEERE (TP &M Lid
Tripterygium Hook. f. TH#) 8 W Tripterygium F W AR BRI RSN IR A Y, 2
wilfordii Hook. f.. EL W I3 T. hypoglaucum AT EEH S —, BA BF R LEY
(Levi.) Hukeda (XA HA) . WINTHAME T, forretii BN HUAET . Sse bl & B e i,
Dials & RA6H A T. regelli Sprague et Taketa 54 IR V2 o AR DR Sk S EE RO
TR BRI . Ry, S, M98, AR IR 220 7 R ASPREIGL T AT E
B, HF B, AE . TEIESS . WhbE. RIS 2T TR, BRI R eI E

ks BE: 2016-04-22

EEWE: BXPASURIAEZERASFIHEGIE (WKI-FI-15); fR88 4 8 A 2 KRBT HEARHIT L I5 (2015R1031-4, 2014R1031-3);
G RB RS RS S (EAD HiH (2014Y0051); ARE BATHERIH (wzze201306)

*BIEMEE M 4 Tel: 13605948318 E-mail: 1119852208@qq.com; linsui_syy@sina.com



* 2278

¢ % Chinese Traditional and Herbal Drugs 3f 47 % 28 138 201647 B

AN FEEE ) B RasE R,

1964 4, E[ERFE% Bangham 19 R
TN FH S0 ik e Bl A N SR B IR R S
WAMEM I S SR LK, RT3 2] T
MR (GE. 1971 4F, ¥ 2% Ryman 21
W R RN E R B 38 2 R G0 N 1 292440, R o
WRTFURTE 24 %i% 2 G0 )5 T R AT 3. 4l
K JEJFAA (nano liposomes, NLS) F&—Fe 4 Mg
SRR 255 AR R L R B Y 4525 &
gr, fEAasEths OBCRMA N o A S5 7 T A 9Kk
TIRFIRON, AT DABE B KM Bk S ok
i), HEmEEEALRELARAEN . HardH
Ry 2 7 kA e s 2 Tzl N SR e
R R

AWFFH TP Hl% % NLS, AH258tcki 5 135
kR, E SR R AR BRI, 24
VIR KR B IE,  SEnd IF I ) 2 S0, BLIL
kb, TP M NLS HHSei@Re i, b fu il = I,
ORI Ak ARHE TOARG 25 0, R
AR VI 188 (poloxamer 188, P188) %%
BT, SR s F ¥ T £ R A TR Y BRI AR IR
Jiifk (TP-NLS).

1 {XEEFARY

Bicfuge fresco A/ & i vA R 5 AL,
HERAEUS; 20A Byl 4% m OB AR il A, &
AT HOL-3 BN BidEas,  FiEHE B
BACKBIER R AT DL-I-15 &R EHHEP, K
AT AR AR PR A 7] s KQ2200E Y 7 it i vk
a5, BT A AT R A R s SHZATIT B FA /K B
¥4 RE-2000B Bkt 28 k4%, g A0
A AL204 BUHLF AT RS, HERE - FER) 2 AR
(i) ABR AT, ABZ1-0501-P B W RIH#EAIK R
gc, B R BEAT AR Zeta PALS R4 Hf
Zeta HUAT BORLEE M ATA, 5 BT B g SO A 7] s
GIJ By m R R, g e 8 THLRA R A
Nanosep®10KDa &/ JEE, FE PALL A#];
Centrifuge 5810 R f=#/4 1% 2.0 41, 15 [E Eppendorf
YNGR

TP XM 5, LS 111597-200502, 1 E A E €
i 25 R E AL TP, U E0=98%, it
BRI B 2 e dt; TRRE a (KW
YRR, b5 3204080, iR AEMIFIARG R 2
Hl; JEISHEEF b, LS F20111207, [H 2548 BIAL2AR

FIABR AR Hul (N=F, ora, [H 25401k
R PRA ) P188, #b'5 9003-11-6, _LifgJsi
AR AR, &S, fits 1330513, ™
AL SR R AR O (el atD | FEE (it
5 1309111), PEBfk TR A FRA Fs BfE 4K .
2 AEEER

2.1 TP-NLS B8 &

2.1.1 TP #IMECH]  ORESARE—E & TP, Wi
E— 2 B I, R TP UK IEA 1.00
mg/mL [P, % H.

2.1.2  HMARAIECH]  FREC— s s H T, R
Tk, B R E DB 1.25% 0 H ",
#%H

2.1.3 TP-NLS [fifil#& T2 ARSI 4k K Ptk
g ab R, SR m R A 4 TP-NLS, LUl 4%
TP-NLS ) 2 FiigEE it a 5 b IACLE (A). P188
MR (B) RIHIFET) (C) h 3 NHLRRE,
Wit 7K R 3 E 7K, #EArIgAsEK
Wil UA7) 2.

P S e e HE B G, 20 SRS B PR ER
JERETal1.2g, BRI b0.2g, BT H—KMH
SR S PR e A, A 1
mg/mL 1] TP F LW 24 mL, 82, Jefidsz%
RRRAWEER, AR POR I P EE FIE R — 2
By L, &

¥ P188 WAM#AE 80 C. 600 mL %IR35
1.25% Hvasill, Frsis i Bz b2 40 C A,
EIN IR Y G ) B e, A2l be, £
BRI TE DA TG P38 7840 B
PRI, EIFLAGEAEY TP R, 125
TN 5 I3 TN, 385 SE 0 vt 32 Un(7) it
My, TEHEIEL, B E B 0.45 um 74
FLuEMS g, BN75 TP-SLN ¥ 600 mL, 253}, i
T4 o
2.2 TP-NLS #J HPLC U E
2.2.1 (i 40F  Diamonsil Cyg 2> H7A: (250 mm X
4.6 mm, 5um); VAN LNE-/K (30 0 70); AR
Jit 1.0 mL/min; 52 9K 220 nm; #E3E 20°C,
Ff4 20 pLo
2.2.2 W IIEI RS PREL TP 6 RIS
i, H 30%EEWECHI 1 mg/mL (1) TP XJ i
W %

2.2.3 AR OS50 TP-NLS %l
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1 mL, £ 0.22 pm MALUEMEIETE, HPIFS TP-NLS &
I ERW: SR TP-NLS % 0.5 mL, & T
Nanosep“10KDa 25 Lo UEE 13, w1 B bl
13 000 r/min (0> 20 min, JF #3983 R A3 25 TP Wl
JE WL
224 ZMECHRFEL RSN “2.227 iR TP
) SRS B, PO SRS IR B 104 20,
30, 50, 80 pg/mL [P0 RS, H4& “2.2.17 Tiifs
TR A E AR, TH SAS AR [ 7 R Y=41 922
X+11 801, r=0.999, K| TP {£ 10~80 pg/mL £
PERRRUFS
225 RPEEEAE  GEHE- 4y TP I i Ot
IR 30 pg/mL), FEEWLL 20 pL, F% “2.2.17 Il
O AR ERE 5 UK, M IETHIAN, V15 RSD
1.3%, KUK L RAT.
2.2.6 etk EERm AR 3 S
R ITAFFEN,, FUEIRIE RN 38 pg/mL), 7E “2.2.17
TERELALET, 25T 0. 0.5, 1. 2. 4. 8h ikt
20 pL, W, THEUEIA RSD 4 1.7%, KL
R HR 8 h W FRUEME AT,
227 EREMEWRE %R 2237 TUNETATH %
6 RS (3 SR ITISREN,, RN
38 ug/mL), FEEWE 20 uL, % “2.2.17 Dtk
PEHERE BT, W2 W TR RR, T TP IR EE 1) RSD
H1.9%, FPTEFEE .
2.2.8 IFEMICRRES RO AT R R A 1
VR 6 1 (3 SRS, BUEIRER 38
pg/mL), 43BN 0.03 mg/mL 1) TP X F 5 &
o, %M 92237 TR EHI AN S, RN
S, VECPIIEICE Ky 98.7%, RSD A 1.3%.
23 GHFERNE

KB OISR E TP-NLS [0 dh %20, Hy

It TP O] A T T B sk B2 23 0l 8 204 40+ 80
pg/mL i, HPLC vEMllE Fog i, 5341l 3 Fif
ANF TR FE ) TP 6 JE i i, 20l T
LoEIER B, 13 000 r/min 250 20 min, HPLC i
SEJETR TR A 1603 979, ESM5E 3 ¥, B
i, SEFTEIBCR A 99.2%, 5t W IR e i
B2 TP JLT- Wbt w1 TP-NLS G301
ME o

HY 1 mL TP-NLS, 13 000 r/min 25.» 20 min, HX
VEWAERE, WEAYEE (W g, HE 1 mL
TP-NLS & TELOHEIEE T, &, WEiswh s
YRR, HEIFEAYE (W, 1% CPEZ
1) 2015 SERRP I FRAR AR 1T LA S L )
B, WBEER=W = W)W Wik,
W s 09 A A (U0 55 25 40 e, AGr I 8 SR L T 1 AN 1
2.4 FHRI{EFN Zeta AR E

BBl TP-NLS ¥ 1 mL, K] Zeta PALS %Y
9T Zeta FUAT SORERE A4, I TP-NLS f°F
Bikife, ZyMARE (PDD Fl Zeta HUf7, Kifeky
M5 RN 2, Zeta HALATIINILIE 3, s Wk 1.

. A /TP
I . J\_ .
‘ ’
"
’} V‘ “L P
_ | ‘M\\« A i A
0 5 10 15 20 25 30
t/min

1 TPES (A) F0 TP-NLS #BjE&i& (B) 89 HPLC [
Fig. 1 HPLC of TP reference substance (A) and TP-NLS

ultrafiltration solution

F1 U(7) 9% 5REER

Table 1 U,(7%) uniform design and test results

W A B/g C/MPa (TR ESe RS Zeta FLAT VP43 LRATED
1 6:1(1) 0.9 (1) 40 (1) 70.36 87.38 70.34 228.08
2 7:1(2) 1.0 (2) 45 (2) 60.06 72.86 71.19 204.11
3 8:1(3) 1.1 (3) 50 (3) 81.59 61.34 62.37 204.30
4 9:1(4) 1.2 (4) 55 (4) 86.07 79.82 76.57 242.46
5 10 2 1(5) 1.3 (5) 60 (5) 82.81 82.20 66.93 231.94
6 11:1(6) 1.4 (6) 65 (6) 75.46 69.30 60.76 205.52
7 12:1(7) 1.5 (7) 70 (7) 48.68 43.53 62.12 154.33
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5 3628.037, SS;=1113.899, [H[J9°F-J5Fl SSg=SS;+
SS,+SS;=4776.421, 5%7=*F-J7F SS.=SSt—SSp=
3934.326, SAISCRRL R=(SSp/SSp)"*=0.973, J7
iﬁﬁ | FEHT I 2.
5.0 50.0 5000 R2 HED

B /nm

2 TP-NLS WHERZ BES HE
Fig. 2 Size and multi-channel distribution of TP-NLS

—150.0 0 150.0
Zeta HL{;/mV

3 TP-NLS Y Zeta FL7[E
Fig.3 Zeta potential of TP-NLS

2.5 HENgIEIEA

251 SRR KRAR LARE TP-NLS [f/lig 2k
a5 b MBCEE (AD. PISS HE (B) MHYY
BT (C) b 3 AMEHEE, it 740K &
) 359 A BE AT ISR, 3% UA(7) By 340 Bt
KATIRE, WK 1.

252 EARALEL R SLEG T R e AL R KA
FLA Vb, HARG R

IR KT 80% 4 100 43, 80%~61% K 99~
80 4%, 60%~51%Kk 79~60 4%, 50%~41% K 59~
50 4, 40%~21%K 49~30 4, /NT 10%4 30 4
LR

Fif2 KT 500 nm 24 0 43, 300~500 nm 4 0~
50 43, 250~300 nm Jj 50~60 43, 200~250 nm
60~70 43, 150~200 nm >4 70~80 43, 100~ 150 nm
3 80~90 43, /INF 100 nm >k 90~100 45

Zata H1A7 KT 50 mV 4 90~100 43, 40~50 mV
3 80~90 43, 30~40 mV 4 70~80 43, 20~30 mV
5 60~70 43,10~20 mV Jj 40~60 43, /NT 10 mV
H 40 53 BA R . VParEE R IR 1.

W GREG W S BR abBE ) P, SR 3 I
LR BT R y=348.141—0.180 75 x;—53.610 5
x—1.018 05x3, y AR (ZREVFD), xiv x-
x3 W AR (B A, B, C3AMEZ).

253 TESHT AR ERNEE SR SSr=
5 048225, f[E] U7 Fil SS;=34.485, SS,=

Table 2 Analysis of variance

Ze 5t FI i FAH B
A 1 0.026

B 1 2.766 P<0.01
C 1 0.849

EVE m=3 1.214 P<0.01
bz n—m—1=3

syl n—1=6

Foos(1,3)=0.999 Fyos(3,3)=0.950 Fooi(1,3)=1.000
Fo0(3,3)=0.098 3

X5 E B KT 0=0.05, A RN m=
3, R REL n="7 I, Y SCER ORI (K
FHE Rinin=0.950<C0.973, Tt 2 [Pt mH 7 FE
REFHE AR, RN 3 ANFEE
TP-NLS ¥ A FEFEEE R . Hhas 2 AN
RIGLE R B (P<0.01), 5 3 MHE
PRI 25 BRI, 55 1 AN F00) S8 25 5%
Mg /N, 3 AN R E IR/ M B>C>A, R
P188 [ FH & > ¥ it J) > i Ig L T C EE
254 IfEdl& T2RAE MRS S
g LT I RE DT R, P188 [ HE XY
TP-NLS i K, P188 [fIH &5 5L 45 I BB £
KR, HEBRGEEEMN, MHREANEEZ,
(LY [ SCik 7 RN AT 1, P188 S —Fiif i ik 4 11
RA LI R AN I Bk ik B3 R Ak B 1 3R i vE v
i, AN —RIER IR, HRE LR KK
B TR T2, BRAR T i A A i B
H, DRIGAFWEAER], SR 25 WA i v f i B 1 )
IEBEAEE A H Y, gk rT UL, P188 £ TP-NLS
WEETh A EEAE, 5% E, Hl% 600 mL
TP-NLS ¥ P188 M &EN 1.3 go UK SXtF
TP-NLS [fsgmithise K, HER oo th i34 i
JIIREORTRN B PG SCRAS A, S8 g i
H, SnEAYET, B RS, R
Fs Sl /N RAN &), NLS R4 Ik AR B 100 1) 2%
B, WO 3k E 70 MPa. JESEEL TG EL 52
/N, BHAERC LIS K2R 15000, 5 R RLY
2y, BRI a12g, HEREEFbO0.2 g.
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53 2% D SRR BRI AEER 5 U B,
REPURKE, THE 600 mL ¥ £S5 i H v 38 5
HLFLAT 5 IR EIIE A 15 min
2.6 fRALALFRYIEIE

IR SRR T OB (I a) 1.2 g,
JEREER b 0.2 g, ETFH—FMT, IMAEREM =
SR el 2 WA, FEINN 48 mL (1) TP VA (it
HIREE 1 mg/mL), WA, Ther 2RO e s %
ZERBRISA R, FFATLE BB P EE I R
KI5 s, .

¥ P188 VAMRAE 80 C. 600 mL “HiRZ5E1H
1.25% Hs e, Ak e s 40 CAf
I, N OO BB R R, BT e 28R A
TR ig e, AR, HERERKAes G, T
NPEFE RSB (29 20 min), AR
BRI, wERFUE S 70 MPa, FL4)
15 min, ¥JJE4 0.45 um FALIEMERE, RI#
TP-NLS % . % Lk Tk, SR H% 3 4> TP-NLS
W, A, o WK 3.

2 3 T LLUE Y, A7 S F i 4 1 g %P3
83.52 7. Rifie ¥4 87.87 4. Zeta HAAT 79.92 4%,
SELEATESY 251.31 4, SRR T A T

* 2281 *
x3 3 MHERNERE
Table 3 Data of three batches of samples
Feahs WEEIE KALTFS Zeta RALPESY LRG0
1 84.39 88.31 79.56 252.26
2 85.05 87.52 80.39 252.96
3 81.12 87.77 79.82 248.71
Py 83.52 87.87 79.92 251.31

Y9 1S TP-NLS ¥, thitbnl WL, #fe LidkbTs
il % TP-NLS ¥l i fEAL 7
2.7 TP-NLS Bi&kiaEMHEE

S 4 “2.6” Tiifl#5 1) TP-NLS 25 mL T &
e, EEEAM N L) ik 30d, [FI 5
HS OVCE T VKA 4 °C, BesME R R 30d, M
W30 d NAFCRAFIRAETS TP-NLS AW S piieAr
o GiRAEF FICE 15 d ElsFikkifARr 1
um, 40 CHFATIRE 2FEIRE, 30 d JEhifEKR
T 1 pm, MRS fE4 CHAMETICE 15 d%
WRIL AW, BRMAZEE, SWWEEY, 30 d
Je AT DL RTL BB ITIRES, 4E 40 CKB4&
PR 5 min TREDE BPIRES, 4R (R 4) KW
TP-NLS {t 4 CHEEOGHEE N RAF 30 d A8 P R 1.

%<4 TP-NLST2aEMERE
Table 4 Stability of TP-NLS

JRCE S A TR N 1) /d A PEIRIAE
e 0 B, R 117 nm

15 FLA, HLFEAE 1 ym ZE45

30 HtaAE 1 um BL L
4 C 0 EW, RE 117 nm
15 FLAM, AR, =RKEIEN 235 nm
30 FLAM, BN 40 Chldvig %] 450 nm

3 e WA G s KIS, ML st IRt a 5 b Bl

3.0 2 MRS A RAYEC L

TR 8 R FH AR R A e 70, an o hg
PR IE L DL R S AR R A, IR R
I, N 2 MPEARZRIE A AR E AN, NLS (1)
R AR T AR R o A7 00 T
FKI a5 b BCLLM 101 FFeh, HE S 1, Br
000 i JOT A B ke R B o SR, In N P188
H MK AL A BEELiR A 6 @ 1~12 ¢ 1 3k
(I AR TERE, NN P188 H AW, 2 ik ity
SIMFLE AR E R 13 11 DL E, N R

WHIN 6 1~12: 1, RAWEN6: 1,
32 PISSHYAE

SEEG R P188 [ A E A A 2 AN ELILE, X
S 2K RS iR, W02 TP-NLS o Y 8 2 N 25,
BRI P188 LBk, HrLATEAE A Tl A 4kl . Fitisk
Brp P188 Mt 1.2 g MUKy, T 12 g/t
W 7 ANAKCFREAT A SN, e HfiE P188 [
HEHEN 13 g0
33 HRES

P31 50 Hs J1onf SEBG &5 RSE MR, B350 ) R/



<2282« ]

Chinese Traditional and Herbal Drugs 3% 47 % 35 13 8 201657 A

V)RR ANE, NLS RiAsfw K, 2 TUiM%, 2
TP-SLN HyksseEt:, Hid KWk AR T 4%
AL, AAEZRG BRI R, TP-SLN 4
R, FEAWINE, RO, ZupaE/EH .
34 BHE

H il TP-NLS Gl A | BAR, Ngks:

AR RN P18 MHER K, dEE FRIH

TEPERSRE TP (R s ie, S a1

itk s B R kK, Bl NLS #2545 s

N e i K, NLS i S8, bfit—»5

AT

35 REM
TP-NLS % AT WAL AR EPE, BRI TA]

WEE KOG R A g R A . Dk, A B

TP-NLS Zil & 14 2 G ORAT o
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