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Abstract: To optimize the formulation and technology of oxymatrine-astragaloside IV coloaded liposomes
(Om-As-Lip) based on quality by design (QbD) principles, and further to verify the feasibility of its amplification
process, Om-As-Lip was prepared by ethanol injection combined with pH gradient method. The critical material
attributions of Om-As-Lip were evaluated by dual-risk analysis tools and Plackett-Burman design (PBD). The
formulation of Om-As-Lip was further optimized with the Box-Behnken design (BBD). The design space was also
established based on the contour plots of BBD. In order to further investigate the amplification process of Om-As-
Lip, the critical process parameters of high-pressure homogenization (HPH) were optimized by single-factor test,
and the quality of the final product was also evaluated. The results of risk analysis and PBD confirmed that the
astragaloside concentration, cholesterol concentration, and phospholipid ratio (HSPC: SPC) were the ctitical
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material attributes. The model established by BBD had a good predictability, and the optimized mass ratio of As to

phospholipids was 1: 40, cholesterol to phospholipids was 1: 10, HSPC to SPC was 51:9. The design space of
Om-As-Lip was as follows: the ratio of cholesterol to phospholipids was 1:12-1:5 and HSPC to SPC was 1:7-17:3.
The optimized high-pressure homogenization pressure was 600 bar, temperature was 4 °C, and cycle times was 6

times for HPH-Om-As-Lip. The quality of Om-As-Lip prepared based on the QbD concept can meet the expected

CQAs, and the formulation and technology established can provide a reliable experimental basis for its future

development and applications.

Key words: quality by design; liposome; high-pressure homogenization; astragaloside IV; oxymatrine
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W= W, W, x 100% ()
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Om-As-Lip (1)l % 43 5l k5 % PR L& & HSPC.
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AN BRI IO K S BE, 6875 I i 22 0T 02 B, R4
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TN S mL — W AT IR VS W OKAE) 1, Bk
1 hJ5, k400 1 mL HEPES (50 mmol-L™") 22 VA,
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W pHAE N 7.0, 50 °C/K & 0% & — 2 I 18], Ik afi /K
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P PPAL R FH A 20 B 82 1 CQAs R XI5 [A]
. B FEMAE NS — T H MR ZG M TR R A 45
il 77955 AR P 5 o A, 4G AU FE 20 (RPN, R ™ 8

Table 1 The summary of QTPP and CQAs of Om-As-Lip. QTPP: Quality target product profile; CQAs: Critical quality attributes; Om:

Oxymatrine; As: Astragaloside IV; Lip: Liposomes; Om-As-Lip: Oxymatrine-astragaloside IV liposomes; PDI: Polymer dispersity index;

EE: Encapsulation efficiency; EPR: Enhanced permeability and retention effect

Justification

Element Quality attribute Target
QTPP Route of administration Intravenous
Dosage form Liposome

Outer packing Penicillin bottle

Prolonged blood circulation time

Appearance Clear and transparent
In vitro release Slow release
CQAs EE% 50%-100%
Size 100-200 nm
PDI <03
Zeta potential <-20mV /=20 mV

As:Om 1:1-1:2

PEGylated liposomes

Increase the bioavailability of active substances at the tumor site
Co-encapsulate and co-delivery of Om and As
Ensure stability of Om-As-Lip during storage

To avoid reticuloendothelial system macrophages
Quality standards for injections

Standards for sustained-release preparations
Reduced drug loss and production costs

Produce EPR effect and enhance drug concentration
To predict the behavior of Om-As-Lip in vivo

To enhance the stability

To achieve the desired effect at the tumor site
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Figure 1 Ishikawa diagram summarizing the material attributes and

Table 2 Failure mode effects analysis of Om-As-Lip

process parameters that has a potential impact on the CQAs of Om-As-Lip

Parameter Failure mode Failure effect Potential cause Control method S D O RPN
EE/% Drug leakage Increase administration ~ Phospholipids Confirm the appropriate 4 3 4 48
frequency concentration concentration range
As concentration 4 3 4 48
Om concentration 4 3 3 48
Cholesterol concentration 4 3 3 36
Synthetic phospholipids ~ Optimizing the phospholipid 4 3 4 48
ratio ratio
Om loading method pH gradient 312 6
The pH of the hydration =~ Optimizing the citric acid 4 2 4 32
medium concentration
Incubation time Optimizing incubation time 4 2 3 24
Size, PDI Large size distribution Reduced stability Uniform particle size Magnetic stirring speed 213 6
Complex process in vivo Ultrasound time 213 6
Zeta potential > -20 mV Aggregation during Types of phospholipids Use highly charged phospholipid 2 1 5 10
storage life Phospholipids Optimize phospholipids 4 3 4 48
concentration concentration
Prolong blood  Eliminated by the RES ~ Reduced effectiveness of PEG modified liposomes Optimize DSPE-mPEG,, 323 18
circulation time system treatment concentration

Increased side effects

Safety Residual organic solvent Increased side effects Volume of absolute Optimize the volume of absolute 4 3 3 36
Reduced storage stability ethanol ethanol
245 . Plackett-Burman S5 1) 32 2 H 1L T-X) 52 N THT R PR 2R K P SE B 22 HE A 45 R . il i Design

M g J5 A 110 G B o e M 1 O B DR R AT HE 0 Ok,
AT L A I 364 V9 25 B 3R 22 R () A VAR BR R AT 5
%2, Plackett-Burman [1] [K 25 7K *F  SE 56 22 & &5 5L 0L
£3. BEIABA N Y, (%) = -17.59X, - 0.585 8X, +
6.83X, — 11.58X, + 2.12X, — 13.54X, + 3.06X, + 7.49X, -
6.69X,, R°=0.991 5, R,;* = 0.953 3. HIE 2A A 41, As
2 Jig t. VHSPC 5 SPC Jii =t (HSPC: SPC). fH i bk X}
PR 24 40 J e 2 RV S VRV IR R IR (P < 0.05), 521
KANHEFF N As 2 fIg > HSPC:SPC > fHJIEEL .

2.2 Box-Behnken Mo 57 H SL36 % iR &AL S ECEE
221 WEHERFTEST 3K 45 Box-Behnken I

=
52

Expert 13.0 B0 34 4 Bl AT 065, AL 10 —IRZ I
Al E R )5 2R Y, = 93.64 — 15.26X, + 0.618 8X, —
0.491 3X, + 2.16X X, - 1.78X,.X, - 5.51X,X, - 15.27X,” -
3.98X, + 1.82X7, Y, = 36.58 — 6.05X, + 9.83X, +
2.01X, - 9.97X,X, - 3.87X X, + 0.83X,X, + 0.435 5X +
132X, +4.48X7 WM P < 0.05, ¥ B A WL 1ER
Wi, T AU P > 0.05, R RIUH AR E . B R
73 911790.940 3.0.909 7, R,,* 53 73179 0.863 5.0.793 6, &
IR 5 SR SRR I A FE B R 47, 3 FH 20 M A
Om-As-Lip [l 4%

222 MNESH  AsfE 5 (V) 15 & LR R
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Table 3 Design and results of Plackett-Burman design (n = 3, x + 5). X|: As to lipid (mass ratio); X,: Om to lipid (mass ratio); X;: HSPC
concentration; X,: Cholesterol to lipid (mass ratio); X;: DSPE-mPEG,, concentration; X;: HSPC to SPC (mass ratio); X;: Volume of

absolute ethanol; X;: The pH value; X,: Incubation time; Y,: Total EE of As and Om

Run X, X, X/mg-mL’ X, X. X, X /mL X, X,/h Y %
PB-1 1(-1) 3(1) 0.6 (1) 12(1) 1(-1) 11:1 (-1 2(-1) 5(1) 0.5(-1) 156.94
PB-2 1(-1) 1(-1) 0.6 (1) 3(-1) 4(1) 7:1 (1) 2(-1) 5(1) 3(1) 140.90
PB-3 3(1) 1(-1) 0.6 (1) 12(1) 4(1) 11:1 (-1 2(-1) 2(-1) 3(1) 101.94
PB-4 3(1) 1(-1) 0.3 (-1 3(-1) 4(1) 11:1 (-1 5(1) 5(1) 0.5(-1) 142.80
PB-5 1(-1) 1(-1) 0.3 (-1 3(-1) 1(-1) 11 (-1 2(-1) 2(-1) 0.5(-1) 151.59
PB-6 1(-1) 1(-1) 0.3 (-1 12 (1) 1(-1) 7:1 (1) 5(1) 2(-1) 3(1) 95.11
PB-7 1(-1) 3(1) 0.3 (-1 12 (1) 4(1) 11:1(-1) 5(1) 5(1) 3(1) 139.22
PB-8 3(1) 1(-1) 0.6 (1) 12(1) 1(-1) 7:1 (1) 5(1) 5(1) 0.5(-1) 100.94
PB-9 3(1) 3(1) 03 (-1 12(1) 4(1) 7:1 (1) 2(-1) 2(-1) 0.5(-1) 66.13
PB-10 3(1) 3(1) 0.6 (1) 3(-1) 1(-1) 11:1 (-1 5(1) 2(-1) 3(1) 118.52
PB-11 1(-1) 3(1) 0.6 (1) 3(-1) 4(1) 7:1 (1) 5(1) 2(-1) 0.5(-1) 151.52
PB-12 3(1) 3(1) 0.3 (-1) 3(-1) 1(-1) 7:1 (1) 2(-1) 5(1) 3(1) 93.92

Table 4 Design and results of Box-Behnken design (n =3, x  s).
X,: As to lipid (mass ratio); X,: Cholesterol to lipid (mass ratio);
X,: HSPC:SPC

CMAs SN AsZifiE N 1040, BEAREE A 116, HSPC:
SPC N 51:9. fE1% %M~ #H & i £ 3 #t Om-As-Lip,
M5 As ELE A (97.28 £0.01)% As #i 2l (2.81 +

Level Fact Result . s
R — j{vj X 0« Xi’° = T yl/%““yz/% 0.01)%, Om & % Ky (60.76 = 0.01)% . Om £ 25 & A
I -1 0 1 1 10 51:9 9313 4972 (3.01 +£0.01)%, RSD < 3%, P2y i & B 2 LL I fE 111~
2 0 0 0 2 10 525:75 8987 4234 P o
3 1 0 1 3 10 51:9 62.88 3131 1'2ZIm’ﬁ\D?)"ﬂCQAS°
4 0 -1 -1 2 8 5416  80.57 27.28 2.3 EITEEREN
5 1 -1 0 3 8 52.5:7.5 58.02 32.82 iﬁjﬁﬁﬁﬁ T Om-As-Lip CMAs E@%'{%EX{E, {E%
6 1 0 -1 3 10 5416 7080 41.01 ‘ N
7 0 0 0o 2 10 52.5:7.5 9849 3591 TR 2B 77 B M DARS o 4% ) 45 1, 5 80k 4% 79 Om-As-
§ -l ! 0 1 1252575 8643 6379 LipHtk EE M2 . SR BI04 M 5
9 0 1 I 2 12 5119 9138 59.14 o ;
0 -1 -1 0 1 8 525175 9669 26.40 JE T ZZ R 1A A AL A R AR, 8 R 53 M 2 5
1 0 -1 2 8 5119 9399 3563 oyl F A CMAs [ — & V8 [, 7F V8 Hl
12 0 0 0 2 10 525:75 9452 39.78 o N
13 0 0 0 2 10 525175 09353 3185 CMAs (] 5 BORE AN 22 O B 22 25 i 1) CQAs. Ty 13K
14 1 1 0 3 12 525175 5641 3033 TR K AR 58 U1 25 T, AN S 0 0 6o /60, s 26 5 i e J 5 1)
15 -1 0 1 1 10 5119 9394 43.96 v P e 1A e HE HG . :
o 0 11 2 b e 0o a1 As 2 fig LU 52 75 1240, K FE S HS?‘HSch.SPCXT Om @
7 0 0 0 2 10 52575 09178 33.04 RN As B3 s A i 28 47 S, 15 3 K 2F

10 43 A7 UL 2B C, R 55 e 2 1R 2 B 2y A, 55 e 2k
AR, MR RE RO . PRI, AR 5 TR 2R R T K /DN D
N As Zi iRt (X,) > HSPC: SPC (X,) > H i Lk (X)),
Hd As B B EER I (P <0.001). AR 4w v 1 &
Al BEAE As 25 ELBS K, SPC ELA ek /b, IR I bE 3
%, As AL B KB W AL Om B2 (V) 1% &k
ime 82T 43 A7 UL B 2D E, 25 DR 2 PR 2 A K /N i iR
JIE tb > As 24 JIE tb >HSPC: SPC, H 1 flg tb (P <
0.001) As Zjflg Lt (P < 0.05) B3 B E M5, Hi§E
THAHEEFEME (P<0.05), Bi#EHE LG K, As Z g
ELB#A, SPC R &Ik, Om FIAL B ZE i i

223 HETIZHHBEMEIUE B DL AsF Om
A F R A T B RAE N AL 48 #5, 18 1T Design Expert
13.0 ¥ A+ 4 Bt , fx 28 i '8 Om-As-Lip fill £ 1) & £

H R £ XA ST R TE A (R], {H B TR A A T S A
T SAE, B I BAS K a = 0.05 [ B A5 X (8]
A S B2 0] (K1 2G), 2K 68 X 3 I EUIE K A A2
Ak B bR, B 8 DX 3O S 1 v 25 (8] AR ] SR 4y,
TR b2 ) o PR B A 5% A2 TE v L B AR, T 5%
BN AR A S BT T 2 T, 3% DXk 0 IE AR bt a4 )
fE1:12~1:5, HSPC: SPC Eb. 49 o] % il 4E 1:7~17: 3,
BEYE N T B R 7 5 CQAs.
2.4 Om-As-LipfiATE

it 23 18] Y B9 CMAs 2 300K 50 3% 3547 0K
T BT, BT T8OK G 2 HOE 8 H v 2 18] FE 1
i, % (1) 50x-Om-As-Lip 4% 7] B¢ AN 75 & CQAs,
PR 2% R M\ HPH fif $RIX — ] & 8] 3A B 43 3l Jg 7w
T AT 34N CPPs (JE 7 A B iR S ) TEAS ]
JK PN 1 4% i) HPH-Om-As-Lip ) K 4%  PDI Al 40 35 2
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Figure 2 Optimization of the prescription of Om-As-Lip. A: Pareto plots of drug loading of Om-As-Lip; B, C: Response surface diagram

(B) and contour plot of As-EE (C); D, E: Response surface diagram (D) and contour plot of Om-EE (E); F: The prescription design space of

Om-As-Lip; G: The prescription design space of Om-As-Lip that coupled with 95% CI

AL, K IL 4 5) 5 R 728 600 bar i, HPH-Om-As-Lip
42N (115.1 £ 2.479) nm, PDI 5 0.216 + 0.01, Om Al
As 18 235 v, FoAth R 7K SF T il 4 1R R B AR 1)
KEAR S5 /D, 2 BOY B N ZKAH 7 i B 2 i8S, 4k i
SR AKMEZG ) Om B . Hm R S B IR A
6 X I, HPH-Om-As-Lip f R 4% 9 (118.6 + 1.68) nm,

PDI /3 0.173 + 0.015, %I Om M1 As F) 43 35 % 1 4 e 5,
735N (50.41 £ 0.02)%F1 (88.60 + 0.14)%. 47 525
J5 I FE N 4 °CH, HPH-Om-As-Lip % Om Al As [ €1 8}
R B [(49.38 £ 0.09)%, (91.99 + 0.05)%], 2 Jr Bl iR
FE LT, PR 24 60 4 ZR I T AR AR, FLJG oA KA T 4R 3
/N PDLZ#i T . AR 4% CQAs M 52, HPH-Om-As-Lip
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[ RLA% RLFE 100~200 nm 2 [A], PDI < 0.3, H A3 & (1)
5, SRE 5 AN TR & R 505 R 3% K P-4 HPH-Om-
As-Lip B3 % K42 . PDI 2 5, & B 21 IR J1h
600 bar fE ¥ R H A 6 IR &) i 2 N 4 °CHE A 2]
Ji F A CPPs.

1E FR AL I 2 805, B 2 ] 4% 3 ik HPH-
Om-As-Lip BT AL T Z50AIE, 3 HERE 5 5 0 2 W 2

THiE 5L, B4R N (116.4 + 5.2) nm, PDI 4 0.196 + 0.028,
zeta A7 (=32.5 £ 1.19) mV. Om I E N (55.35 +
1.38)%, Om # 24 & (2.271 + 0.001)%, As £ F Hy
(91.21 +0.27)%, As 3245 54 (2.293 + 0.001)%, RSD <
3%, HIEAT L, BEBOK T8 B RiF ke t.
2.5 HPH-Om-As-Lip B R 1M

U1 3C fizr, HPH-Om-As-Lip [F] 78 /80 TG (078
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Figure 3 Process optimization and characterization of HPH-Om-As-Lip. Size, PDI (A) and EE (B) of HPH-Om-As-Lip prepared by

different pressure, cycles and temperature; Appearance, particle size distribution (C) and TEM images (D) of Om-As-Lip, 50x-Om-As-Lip

and HPH-Om-As-Lip. The membrane structure of liposomes was indicated with white arrow; the lipid fragment was indicated with blue

arrow; the lipid aggregation was indicated with yellow arrow; E: In vitro release profile of HPH-Om-As-Lip and Om-As in phosphate-

buffered solution (pH 7.4); F: Stability analysis of HPH-Om-As-Lip at different dilution ratio (I) and storage time (II). n =3, x £s. P < 0.05,

ok

P <0.001. HPH: High-pressure homogenization



- 240 - 222224 Acta Pharmaceutica Sinica 2024, 59(1): 232-242

T, A EFOE, 5 s /NMARE S A 3, DLS 45
FR kI RN (115.1 +£2.5) nm, PDI A 0.22 + 0.01, zeta
BN (-36.6 £ 1.7) mV. K 3D H () TEM H i 45 7
R, K7 HPH-Om-As-Lip JE 25 B 4, 228K, 7]
ML B AR BN o> TR 850 (A Adi k). TARE
F IR 5 R L2 4 1 50%x-Om-As-Lip H75 7 41 00 A ¢
F/NRAE i Om-As-Lip 111 5 2 15 BN VE M, k%N
(148.3 + 28.4) nm, PDI 4 0.704 + 0.227, DLS i 12 FK4E
HILZ Mg, 518 3D TEM 45 58— 3, Hrd 10 nm /&
A IR U ] e SR R T B IR  (TEM I o €8 3 Sk BT
fi), 100~200 nm 2 [A] ¥ 06 5 H A7 il 71 (TEM B A
FI T SK T HR), 1 000 nm 77 47 (1 04 32 7R B 52 mT fig R A2
R (TEM B s (a7 Sk irdi) . ZIMRE W, JIE

PRAE RO I 7], R T 25 H CQAs FEm il K, 5256
SN S BT A A A] B IR A s 4 3E A T
KILE . JEORM 5 ] % 9 50x-Om-As-Lip HIHKL1Z 5 A
ANY)—, ATRE & TSR0 = R 7S R B AR SR AR I
Re A%, PRk R 50 i 22 Om-As-Lip UK T2 4 A
Al BT

K LI R A R T G S a0 B 3E P, Ui S 2 A
4 (Om-As) 1 [f) Om 7€ 1.5 h I ) B 1F B il 38 it
80%, JLF 58 4B HL; 1 HPH-Om-As-Lip ZLH /) Om &
THRE IR 20N 55%; it 25 250 4H & 1) As 7E 8 hitf B it
R T 80%, i HPH-Om-As-Lip 21 ) 211 Bl R
RA20%. 57 B 25 4 4 A L, HPH-Om-As-Lip 2H
KOHHE N ERREE. RAZRHE. R
Higuchi 77 #£ . Riger-Peppas 75 £ 4 Fft B 2 15 1 77 F2 Xt
HPH-Om-As-Lip IR 25 28 AT &, S R I — 2%
HREMWE MR e, P omMMAE HENQ, =
87.24 [1-exp (-0.850)], As (L& 7 FE M Q, = 0.54 [1-
exp (=0.087)], R*73 4 0.947 9 F10.915 0, 48L& %% 5
B o 2020 R 245 S e 92 R i 50 RS TR BN 70 2 T B N
¥ 6 — 2 77 #2 8{ Higuchi 77 #2, [A Itk HPH-Om-As-Lip
(AR SRR TBUAT 4 24 B 22 8 1) 71 AR R o 223K

X HPH-Om-As-Lip [ % F& e 15 A i A e
AT HE S, SR WE3F iR, EAFMBERET,
HPH-Om-As-Lip f] %L 12 . PDI ¥ & & 4= B & 4% 1k ;
HPH-Om-As-Lip £ 7% 2 [ i & I 8] P 2 7] O 457 HoRE
R4 sEAE 111.5 nm /247, PDIE 1% T 0.3, % B HPH-
Om-As-Lip B A B P B e o .

Wie

H Al A B 7R I, ST ik KT 205 TILs f8
PR R B R DD AR OGN AR SR T MBI T K
L, ¥ As AT Om % 121~ 122 9 o A5 B¢ &4 R I, /] B

[F) 38 5 T 41 B ¥i5 1k, FR 4061 CAFs G4k, 2E 10 2 35 48
PD-1 #li| FI M HU e B AL I 2520 (H As 5 Om B
A 5T 22 S K, P 245 4 [ 5 EL 49 SE IR AL 3R 5 R
LB EAF AN KPR . 5T 259 ) BRAL A 53 R0 T o A
(R A2 5 L, AN BT T 40U g — ol 2 vy L PR AR E
AT TBOR AR 72 1R X 24 2 2 I8 5T /8 (Om-As-Lip), BIF#E e
Tt As BT IR B AA R 5 X2y 1 B, K Om
T N KH, JEE QD B &M T, Bk
AT AL T T2k &R, DU 9 e S g% iR 97 SR AT 2%
W) 22 2 RN R BR IT 254 -

BRI & L2 OEB R, HEHATZ
HONE oA 25 Mt AT Ak T S B /NIRRT, TBOR AR 7R
VI e 2 WAE™ . B AT A ek 23R BT i IR B 4

n 21 20 B, H.2 B2 T AR, AT BT A4 A X
8D o Hodt il Celator 23 m]RFF & AR 77 (14 L 25 Bl b i EF
FNZR 45 F ) Vyxeos™ T 2016 4 b vE F F3697 A I
Ja, $5c 3T ] P A PR R A R 24 3k R O IR o AR - R
P75 R IR R 0L AR S (LY 01616) 2021 4F
SER TG ARG o (H B3 AR o o= i e 2k ) 252
FAKIEVE 54, R T IL B A 58 4 AN [F] 1R P b /N 43 1
Zi¥) 1 Om-As-Lip 11 &, H A M A& A 78 2 M kK &5
WEAZF,

V9 I I3 A 1) 32 L 2E R G, Tl T P S5 2 R i) g
JRAR CQAs M RBERI R 2 — . BEREF IS AT 2 R AR 1
NEFNE Rl i, F6rbew FH T o A4 ) 5 1 DR R 168 T
R U IE (egg hosphatidylcholine, EPC) A1 SPC,
T T P 38 I R 6 7K 24 0 3 A A TR R RO, X T
RE A2 T R AR IR 25 A 22 Al A [ e K 82 ) U 07 R
SN B G T EE A K EZ Y . DLHSPC NARE
B T i ) €% 1RO I IO A 5o K M 2 0 i B A TR AR Y
B, X TR T A B IR 2 A B A A AR
% % (phase transformation temperature, T, ), ‘3 £J5 7
Mo IR ERE, N5 K2, LU0 E
1 6 22 HA B I R B0, ] TR TR K I P K B, 3
A F T 57 8058 22 1K 1 245, R B 1) & 16 i TR
R B SR AR FHTIAE S T AN FE R
B R X As F1 Om L3 243, 45 5K I SPC XT As
B F 51k 98.04%, & # = T EPC (78.37%) 1 HSPC
(58.29%), 1 HSPC X} Om B A BAL A3 2 (71.13%),
3% 7T EPC (19.32%), SPC (9.67%). S5 4t ik Kk
I, il B2 I PR B K R 3G, I BT AR FRRLAS L LE 3 T
(EPC : 147.8 nm, SPC: 160.0 nm, HSPC: 216.2 nm).
I, £5-G75 A [R) Fh S R (1 202 5 AL 3245 )
(R HE Ak 5, A HF 7E s SPC 5 HSPC 93 Fh i iR TR & A
FAE N Om-As-Lip HI I B4 4



FRARSE: T HREET R (QbD) BB AL S -3 i T H LR LR L 77 T2t ¢ o241 -

JUE J5E A 1 1) 2 77 5 72 5 e H CQAs 1) S5 et [
o MR E LN TR R 5T A (1 ) & T KB A E
BN ERE B . Horh, R EAEEH T
K25, pH BS FE VL — Fh & S B0 3240,
G A R O A Y I TR AR N AR KR ) pHL B BE 22
15245 LA B 3% FEE 1 - 25 IURH: 8 380 /K i s, A
NGB TS aE . 28MEEsEAEn
v NVE R O SO E A B KA Y. Ll
NVE ) 5 B2 B V5 A TG T 1) B VS A N B KA
{15 i TR AE £ BE—7K ST A s 23 5O B AR, B
Ji5 ) i BT AR KL AR BN, BRAE TR R L 5 T Dk AR AR
PR R A B0 R K TR R L T S K R
BUVE A (& 07) J5, B 258 WL Y i— 2 1, 7
TN KA B AR o ASHIE 72 Rl J3 78 X5 1) 4% 7 ¥
HEAT SR e, R B A KSR F 7E3IE 9 % FH pH A6 52 92 1
2 W B2 i T Rk Om B B s R A 3 %6 (pH AR vk
218 50%~60%, ¥ 3h F Z575K T 30%) 7%, K k%
FER F pH B BE 26 Om I8 T A8 o 4 1 K i, [R] B oR
FA M 2 8k 25704 As B3 T IR W4 1 2 (8] . 5256 A
W1 KT 2B NV -pH A P51 R0 T 4y 50 -pHL B
FE v 4 1 g R AR HEAT T L, 45 SRR PR B
AN VE -pH B FEVE A& IR BT AR X As 1 B E AR
(84.54%) .3 i T4 B02:-pH B S V2 (49.82%), E
TR RAE T As 7E &7 P B AR, T8 I 3 AN 1)
51 T o 1] 4 3 1) 8% TR IR DB A X Om (1 60 35 2 R WL
A5 Z 5 (34.97% 1 39.26%). A 75 tH 8 & %
Kuo SRk, # As TR T I, 5 8RS,
H R IAZAEAE B 228 LI 77 20 458 2 i i TR 0, A
FIT A A 77, TR, AHfE Fe e 4 Bk FH SRR
1%-pH B 221 % Om-As-Lip.

TENG AR TR 2, TR AN — (ki
Vi) BV 2 PR M A . v T 5 o RT A o R 2% A T R T o
AR 0 T E T LA R R A R 1) A0 T, Gl A B
I A 2 GRS, AT AL AR A4S ¥ R0 4% & PDI,
A BT vl IRk AR A 38 — (R RS, I 3E g A 2 47 Pl
WAL o e R S B e ) AR R O A R T AR IR 5
A (R KL A% A0 PDI, AH BT I8 0 A4 R AN 588, T e s
FEFR R ES 22 T T REAR IR I o A4 25 4], BRI 25 P 1
HER, F, E5m RS RN TR ERRESfT,
AR P 8 G RO R 3 0, HE T 5 B L R R,
DA b 5 0 0 R FE 2 AR RV Bl o (Rt A Sz
e & 58 A1 K 18 600 bar, 1 kBN 6 X, 51 R
TN 4 CE R S RS R TS 4 fE R T
K 50 £% 4E 77 1 HPH-Om-As-Lip #1421 — %
M2 & 5 /N B AR B T B, 77 il B A S

CQAs.

zi B RTIR, BR R 4K 1) CMAs Al CPPs 2 %f H: CQAs
L ONIA LRSS BLE g (WP i) P o Sl s i
ACHIFBE T, BRARGAE 7= M B2, HERE I R A6 QbD 2
R RA IR b T7 T2 R A o AR W] 7 )
AR TT ik, BARAHE 5T Om-As-Lip T8O HF 7T
BLEE B8 B AR P A AT A — & % 5 (HE QbD B R
#5711 Om-As-Lip fill # T Z &k RFE AT UK, 72 i i
YA, B Ih ST AN R AR P 25 W i v R R ER
(EE-As: 97.28%, EE-Om: 60.76%), 1 J8UK J& T3 {8 F# 5
i 1) 40 B 2 (EE-As: 91.21%, EE-Om: 55.35%), [Al It
Om-As-Lip V) B A — & M H AT 5% . &0 70 oKL
JIg A 1) 7] B BF 5T R SR B R 228, Rl 4 iR 4
PEVRIT SR A R B R T 25

fE&ETTmR: F R IT e i A S 85 RACHEL, JF i
PE BT 5B B E B B Om-As-Lip i %
DUt BB i S s S e A D SCRAB B PR EZ AR D sk e
Bt SRR B AR CEBER S .
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