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W E B RS R KR AF N (BC-LN-FA) 89 H & T . ik A5 (BC) AR 2hay, KA G0 #0055 &
%K%Hb/ﬁ%ﬁ}aﬁmc LN), KA ¥ i 5Lk ) & BC-LN-FA; vA ki 124w 6,31 & (EE) A 4847, A 252 SUALA A &  Bh LI A A
= ¥ et ia] 4 KW &, & A Box-Behnken 33t -v@ 5 @ ik A A & T L BATHAL, SEAT AT BC-LN-FA B & K2 4 5 &
ii(PDI) EE B 0K R Fo kI E R B S HAT A, SR B T Y A3 5% 25 mg FUAL A (RR S BR- K 2 99 B RS -H o
11D A E 40 mg B SLALA (F A BE-SLER R F e 1:1) A & 30 mg. 3 B 9 20 min, 3 R IIEL L R BT, A4
BC-LN-FA # #2424 (151.70 + 2.40 )nm .EE 4 (68.62 + 1.16) % (RSD 34 s T 2% ,n=3) , 55 FAM| & (4242 150.80 nm . EE 67.02% ) #
M Z 53 % 0.60% .2.39% . 5 LR mK T LA BC-LN-FASLR 2R ® &, BR¥—AL 2 RN, 854 4 (122.9245.09)mPa-s,
SR H R A A (65.32 +3.22) % ,BC 4% 4 (7.01 £0.12) % ,PDI 4 (0.199 + 0.006) ; 48 h &}, 2 & pH7.4.6.8.5.0 # Bz 2% b %
(PBS) W 4 B ARBE AL 2 57 %7(54 12+2.69)% ,(57.85+4.25) % . (59.47 + 1.83) % , % 8 BC 42 pH7.4 49 PBS ¥ # B A 854k
B FARA (165,041 1.43) % . L5 FTAFR TEAEE 47 AT 43 BC-LN-FA K L3 &, il etk B — = F5
EHRIR RS ISR M R R A E A s Box-Behnken 3% i -vh B # i% ; T HARAL ;A M E RS E R AL

Optimization of preparation technology of baicalin lipid nano foam aerosol

YU Hongfang', WU Renjie', ZOU Jiafeng®, ZHU Jiazhen’, YAO Wendong', SHI Zheng' (1. Dept. of Pharmacy,
the First Affiliated Hospital of Zhejiang Chinese Medical University, Hangzhou 310018, China; 2. Hangzhou
SoliPharma Limited Liability Company, Hangzhou 310018, China; 3. College of Pharmaceutical Science,
Zhejiang Chinese Medical University, Hangzhou 311400, China)

ABSTRACT OBJECTIVE To optimize the preparation technology of the baicalin lipid nano foam aerosol (BC-LN-FA).
METHODS Baicalin lipid nanoparticle (BC-LN) and BC-LN-FA were prepared by the thin film dispersion method and homogeneous
emulsification method, respectively, using baicalin (BC) as the model drug. The preparation technology was optimized by
Box-Behnken design-response surface methodology using particle size and encapsulation efficiency (EE) as indexes, with dosage,
emulsifier dosage, co-emulsifier dosage and homogenization time as factors. The morphology, particle size, polymerdispersity
index (PDI), EE, the viscosity, the foam dissolution rate and in vitro transdermal release of BC-LN-FA were characterized.
RESULTS The optimal technology included 25 mg BC, 40 mg emulsifier (mass ratio of stearic acid-soybean lecithin-glycerol was
1:1:1), 30 mg co-emulsifier (mass ratio of octadecanol-lactic acid was 1:1), homogenization time of 20 min. Results of 3 times
of validation tests showed that particle size of prepared BC-LN-FA was (151.70 + 2.40) nm, EE was (68.62 + 1.16)% ; the
deviation of them from the predicted value (particle size of 150.80 nm, EE of 67.02% ) were 0.60% and 2.39% respectively. The
BC-LN-FA prepared by the optimal process was light yellow opalescence, uniform in particle size and round-like in shape. The
viscosity, the foam dissolution rate, the content of BC and PDI were (122.92 +5.09) mPa-s, (65.32+3.22)%, (7.01 +0.12)%
and (0.199 +0.006), respectively. At 48 h, the cumulative release rates of BC-LN-FA in phosphate buffer saline (PBS) at pH7.4,
6.8, 5.0 were (54.12+2.69)% , (57.85+4.25)% and (59.47 + 1.83) % , respectively; those of free BC in PBS at pH7.4 was only
(15.04 + 1.43) % . CONCLUSIONS The optimized technology is stable and feasible. Prepared BC-LN-FA has a uniform particle
size, high digestion rate and certain viscosity.

KEYWORDS baicalin; lipid nano foam aerosol; Box-Behnken design-response surface methodology; technology optimization;

content determination; in vitro transdermal release
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(R, (AL PRIV FHAZ BRY 1, A ds i, BC AT
JEIETETT B AL Al 0T, X PR R AT AT A iV FH AR
R FLZG R A R FE R A i) 245, R A K
BC [ FHYE R, iR TR A G 45 25 g
2 J¢ 25 25 & 5t (transdermal drug delivery systems,
TDDs){E R —FPIel 45 253k 1%, A WIS 32 B
TR SR M S Y. BAREETE A X T BC
JRTR2a 25 ST (H R BC K M 22, (1S 25 30 &
FEFLE S 30 il 790 v i 52 s 1 FH A2 21 BR Y. 20 22 80
AEAR LIS, gkt 25 2R G LA R AR/ N AT 2o R i i
K7t B4 (enhanced permeability and retention, EPR) 15 Ff
KLY ) & AR B RIE R A i ek A
AU B PR & ™ BAAETE LN AN - (1) iy B B
(B35, ME AR A A 253801 s (2) 3097 ) e A5 24 00
MELAFER, 25| KA R R A< 55 5 (foam aerosol ,
FA ) J&45 25005 5 5 50 2L (] e A R I T 3R
SRR e 25 A v o8 R AT B 5 590 1 1 T e N 25 DA
Z5 PR T B — AR FH SR RO 9250 R B 2L AL
IR IRq VA NI I ol e N DA VA X W N
AT ek s 25 W ) 28 B W 1. Box-Behnken 351 -
M Jo; T2 H R B T 20032 a0 T2
ATEE LA, AT SEBG R B N5 R | T 55
PLAET S FEF I, AWFEY DL BC iR 258, R I 4y
IO il 2% 95 % Hig B 49 K ki (baicalin lipid nanoparticle,
BC-LN), J-45 &3 LAk il 25 8 5 1 g A Kb ik
K57 (baicalin lipid nano foam aerosol, BC-LN-FA), % Jf
17 A 2 13% (high performance liquid chromatography ,
HPLC) il 2 il 71 o BC /)% i, 1538 13 Box-Behnken 15
T - 07 T 9 P Ak L A& T2 3 X A b T T
BC-LN-FA IEZ fife At (encapsulation efficiency,
EE) Zh B IR TH 8 R SN i3 B B S R E A 725
52, BT BC A B GO R A RS2

1 ##
1.1 FE{UEE

AHFFERT I 32 22847 1260 B HPLC {3 &% Bt 45 1
G1314F BIKGIM 2% .G1316A BIFEIRAS \G1329B AU [ sk
FE2S (3 Agilent A H) ) , ZETASIZER NANO ZS 0
i BE Y (e i Malvern 23 7] ) , H-7650 B35 5 a1 2 1B
( H A Hitachi 24 ] ) , Mill-Q & # 4fi 7k #% ( 26 [& Millipore
N R-502 RUTERE 78 K v (R AR D H AR B2
F]), KQ5200DE B %4 M 7 I Vi e # (B 1Ll 7 A
ABRZFE]) , TY92-TIN BU 8 75 A1 i i e A8 (7 B 2 A2 4
B ROy A PR/ | ), CP225D U H 7 K 5F- (1 [ Sarto-
rius 23 Al ) , DF-101S 4 P ) i P 2 (B TRE B AR AY
AR F] ), DTBF B2 [ S0 2 i R s 3 11
HL.DTBQ BY>F= [ Sl 750 4l 5 550 38 e AL (b v S IR AR
BEMUAT B ) 5 i85 B i FEAS A (M B R
LR, DV2TLV BB B (228 Brookfield
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/v H) ), DFA100 7 361 7k 43 At A% (7 B KRUSS A Al ),
TT-8D #4 25 4)385 Rz WA (T IE 3@ R A BR A F )
ST76 HHSAHHL (i [E Samsung 28 7] ) 55
1.2 FEHRSKF

BC 5ok (35 21967-41-9, 413 =98 % ) W4 H &t
A R A A A AT BIR S 7] 5 BC X BE G (L5 B65341,
4 =99% ) A ik 2 AR A A KE IR
WHE (L5 S30869) W4 [ g A= R A B2 w5 &
AR (L5 P816347) W H BTN IR 2 b TABRA /s &k
B(HES 1801062) (MR — A #h (HL* 1609B1) ¥t H 74
Ble Rt e fn A BRZA vl 5 iR — &0 (it 20160317) 14 H
g WAL R A R 5 B I R (5 S298767) 11
B 3 AR YR A BRI H Il (45 G116206) 11
Ao M AERTfE R A RS A+ VR (S
105220170203 ) W4 B # g /R BE il 25 e A PR A |l 9 T
B (5 YY-0190314) 1 [ AR AL AR FRRAL T (VG2 ) 43
RN s LR (HHE5- 20170124) W [ 3 M T V4 S2 36N s
H7 BRZN ) ; — F A0 (dimethyl sulfoxide, DMSO, #t 5
D2650) W H HUH 5 AR A 1 E AR AT B2 5 = 2 (tri-
ethylamine, TEA , $1t5- R0O00899) I [ | ¥ A fi] {b 27 Rk4%
H IR ook (S 20160908 ) 1 [ RIERHS R AL
2GR A PR F] 5 S B (it 5 D821466) 1 [ [ 1%
T B AT BR S 7 5 2.0 % R4S BRI K (1t 5 R23243)
W B A 5 U BB AT IR 7 5 FLax iR 25k o A i
KRtk

ARSI BT FHBh ) A 1 15 9% Wistar KR8 H, B , 4
JE R (250.0 + 20.0) g, FH LA B 25 K2z sy S
R, S VR IES o SYXK (#7)2018-0012, 4%
SIS Ty S RF AW UL Be 25 K2 sh i i 3 A
FHSEFE "
2 FHiEE%R
2.1 BC-LN-FA K%l #&
2.1.1 BC-LN FrEUBC skl &, & T RCH
FHl 46 TEA 1) DMSO(TEA-BC /R [t 30 1) Bl -0
PEPEIE R . o3 BRI =t 0 LA (T s 1R - K =2 B
BE-HMB R 1210 1), B F BRI, A — &
52 25 mL i, T 50 “CUsUTRIER: 28 & R A HLIEH,
T RIS S, -0 A TR) 45 305 B2 pH6.8 1Y) 5l iR £k 2% il
(phosphate buffered solution, PBS, & L4 R — &
BRAERCH ) E R, T 25 C KA L h)g, #a B3
min, HAFRIFL . BORIFL, TR A0 p A G
A FE 3 s) AL PE 2 min, §il75 BC-LN. 7 MU 4 TEA 1Y
DMSO, Z M | ik J5 ik il % 25 11 B 5T 48 >K ki (lipid
nanoparticle, LN) . ¥ BC-LN .55 [1 LN F 4 CH{RAE
2.1.2 BC-LN-FA  FREC“2.1.1735 FAb )y & #9 BC-LN 5
25 LN, B TR A Bh LA (/- L R o i
Fb 1:D)id o, T 50 CRMm#EHE 20 min, FF 40 CF LA
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1 500 r/min ¥4 it — %€ B (8] J5 455 1E i #, BI4S BC-LN-FA
B 4SR5 98 K 10 7K < 25 7 (lipid nano foam aerosol,
LN-FA)ZL#i . HUBC-LN-FA 8§75 ['] LN-FA FL ik i 5 T
175 B A DU v (o R B Sl i R4 S 5 B ML
AN T %% 25 mg, BI#5 BC-LN-FA 845 [ LN-FA,

22 HEMNE

2.2.1 34 DL CNW Athena Cis (150 mm x 4.6
mm, 5 um) R % EE , DL EE-0.1 % B BRI 1 (38 : 62,
VIV) R siAE ;s i A 1.0 mL/min; A58 25.0 °C ;]
PR 280 nm; HEAETE A 10 uL

2.2.2  XTRESAES A TA R B AR IOEUE T A
JF Y BC X IR A 3E B, FH 90% DMSO ¥ i E 22 & 10
mL, il BT R EE A 100 pg/mL % IR SR

2.2.3 IR 5L IE WA 23 (1 LN-FA I R A5 B
“2.1.27 i F BC-LN-FA 175 19 LN-FA i& &= , ffl 90%
DMSO ¥ i € 25 & 10 mL, BJ 45 A5 50 5 v T 2
LN-FA 7% -

2.2.4 IR BRI ST R T
25 P LN-FA IE W, $52.2.17 TR {038 2 R EREI 5 L 30
SEETER, PRI 1. f LRI, X B S R
280 nm K AL A (3506 H B, 25 1 LN-FA I 7E 280
nm K TEIIK ; BC £ 150 55 AH 41 € i e 8] 719 53 125
KF 1.5, st BCTFAMIET 3 000,

90 1 BC

mAU
o
(=}

t/min
ARSI

100

mAU
— 0w oo
cocooOoOo

t/min
B AL

mAU
(2
(=]

#/min
C.25 1 LN-FAIE

E1 BCYxBRZAR. HXRBBIWTHLN-FARK
B HPLC

225 LRMEREE  FRBUSE T2 E R R BC

X BE S e, 1 909% DMSO Y E A 2 10 mL, B FiR

2GS 2022455 33 B4 8

VEWOE B, 20 9 FH 90 % DMSO V4 T F 8, 1) ol o 12 ik JiE
435124 0.50.,1.00.5.00,10.00,50.00 pg/mL f4 & 41 475 i
BRI, $222.2. 17 00 (3 S5 PR UERE I 52 | 10 3% (0%
Bl LABC B (X) MR As bR (W RIAL(Y) AR
PEATERME N, 45 [ 5 B2 o Y=29.305X —2.021 (r=
0.999 8) , FHH BC A6 M Joft 2 ¢ i i) 6 7% 915 61 oA 0.50~
50.00 pg/mL,
2.2.6 FEEEIL  BCU2.2.27 50 F X B AR 90 %
DMSO 5 W7 B, il AR L rfr L i JoT 2 vk B (10,2550
ng/mL) () BC X HE S, 446 42.2. 17 T F (8335 25 A2 )
H A0 F 5 i BRI E 3R, 8 H KSR TRER
Hp /] — B[] 0 LU, SR 3 d, B4 H RS
B SRR, H N H B % B 1 RSD ¥/ F
2% (n=3) , RUULEHE R RIT .
2.2.7 FWHEIERE  HU2.1.277 F BC-LN-FA i& & , 1t
6 17, ¥ 2.2.37 T T 7 ik il A Al A L PR 2.2.17 0
S A UEREINE , T SR 0 TR bR o R 2R T
FEd S . 45 R E/R,BCH =M RSD/NTF 2% (n=
6), R L EE R
2.2.8 FaaMal  HC2.2.37m MR A, e BT
IR FHCE 0.2.4.6.8 hifH2.2. 173 {33 254 EREI]
FE IO, 45 RN, BCUSTHIFRAY RSD /N T 2%
(n=5) , UL AR T2 FCE 8 h A e AT
2.2.9 AR A HCU2.2.27 TR 6 BRI TR
2.0,2.5.3.0 mL, & F 10 mL &I+, InA “2.1.27 101 | 25
FI LN-FA I mL,$%“2.2.3" 50 J5 2 il & Al i v v, 75
Fi242.2. 17500 A0 S A AR I A, 0 S0 T BRI 1A e
e, FARBOPATHAE 3R AR LR 1.

®1 BCEENEMEKHRXELER(n=9)

AR /g Wi /g Bl % T % RSD/%
2000 2008 1004

2000 200.6 1003

2000 2014 1007

250.0 2532 1013

2500 249.4 9.8 1000 093
250.0 5.1 9.0

300.0 295 9.4

3000 3015 1005

300.0 2983 994

2.2.10 FEMEEDME  BUU2.1.27 50 F BC-LN-FA, %
“2.2.37 0N kA LR ST, TR 2.2 07 0T 3
A IEREIN A2 , T 3% 06 TR 4 B o R e T T SRR
B

2.3 MEERERIE

2.3.1 RARFNZrHURE WU2.1.273 N BC-LN-FA &
L BB K SR FHBOBRL AT 25 C TR e H
Rits T 24310 2 8 (polymerdispersion index , PDI)!™
2.3.2 EE H(“2.1.275i F BC-LN-FA 1 mL, % #8 i &
OVELL TR AR EE EE(% ) = ($% A2 i — i
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i ) A B2 x1009%"
2.3.3 MBS HL“2.1.2700F BC-LN-FAIG &, BT
25 B i A 304 H L A RS K BC-LN-FA W5, 40
TR
234 WHOWIEA HC“2.1.2" 3 F BC-LN-FA & & , 141
J& TR M 1, L 2.0 % B IR IS W UL {5, 3 min, 3%
T, R B T B A OIS
235 ZE RAFEINERE., EE1SHTRA
“2.2.37 3 st S U 100 mL {5 -1 50 r/min Jié
g R
2.3.6  MUIRTHMRAR  B(“2.1.2731 F BC-LN-FA 100 mL,
SRR AT T 25 °CTF M HAE 1 min YOI R -
TH % 2R (% ) =BC-LN-FA I K 3 fif (1) 74 £1/100 mL x
100%™,
2.4 BC-LN-FARITZH
241 BT ISE TERTITSL I YA, SRS
BC-LN-FA i B 5% ) 428 K 1) % 24 4k (4) L FLAR ) i
(B) B ALFI i (C) Fnsdy it [a] (D) A5 &, DA
Rif2 () \BE(Y.) NF8H5 , 5K F] Box-Behnken 153 1-1i 1
AL 1E BC-LN-FA ) T. 25", BC-LN-FA . ALY
R 5K W3 2, S g0 et Iy 2 545 R L3k 3.
£2 BC-LN-FALZMHHUHEZESKE
KT Almg B/mg (C/mg D/min
1 40 50 40 40
0 25 40 30 30
-1 10 30 20 20

2.4.2 BIRHA 5) 22507 KM Design-Expert 8.0.5b
AR5 R R A T 22 ongetk RE A — 0048, IR e
BRI RZEIHLE TR, DL P<0.01 M7
0 G5 R BRI OC R (1) ¥R T 0.8, KLY
KT 0.05, RIS 8T, T iRE SRS
RN R AT BEME /N, 13 LA T B R Yi=344.16+
48.214 — 39.32B — 39.13C — 5.32D+7.224B+25.604C+
1.004D + 15.05BC — 0.15BD + 0.49CD — 109.654* —
35.21B*—92.47C*—0.59D*(r=0.826 1,P<<0.01), Y,=
81.85+8.454 — 3.61B—4.38C— 0.58D+2.034B+4.37AC+
0.204D+1.89BC—0.15BD—0.17CD— 14.344>— 4.83B*—
7.91C*—0.08D%(r=0.840 8,P<<0.01),

M RO, 22 A58 B R X
BC-LN-FA 19 i 42 Fl EE #F 47 M [0 181 43 Afr , 2K FH De-
sign-Expert 8.0.5b 1 {2z il 1o T, 285 SR WL 2. ]
2 A1, 44 0 TRT 25 SR O )R B IR il i, B 15 2h
s FLART A B B EL AR R A A 380 [ A 1 o a4
£, BRI BE ¥5e it B, 4% &R Bk fefim A
RUF RS FIEE ¥ 58 PR, Rz gt ik
S B R 34 S5 A I A R I XY 4 i S EE
ey B FL AL 1 | Y T R) R e 2 A R
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%3 BC-LN-FA TZMHUHELIEITAREER
TRS 4 B C D Y/nm /%
1 0 0 0 0 411.50 80.34
2 1 -1 0 0 31540 68.84
3 0 | 0 l 161.60 44.14
4 -1 0 1 0 396.20 82.06
3 -1 1 0 0 24840 51.34
6 | 0 | 0 25750 5087
7 0 0 -1 l 23220 5437
8 0 0 -1 -1 171.90 4192
9 -1 -1 0 0 160.50 4284
10 0 -1 -1 0 167.20 4031
11 0 0 0 0 406.40 80.13
12 0 0 0 0 22270 53.26
13 -1 0 0 -1 409.90 82.84
14 0 -1 0 | 342.90 61.82
15 0 | | 0 286.40 5449
16 0 0 0 0 190.90 50.84
17 -1 0 -1 0 354.50 64.42
18 0 1 0 | 23710 51.87
19 | 1 0 0 396.80 81.87
20 1 0 0 | 126.40 3287
21 0 -1 1 0 22870 51.95
2 0 0 0 0 321.50 65.92
23 0 1 -1 0 107.30 3129
214 -1 0 0 | 256.70 53.26
25 1 0 -1 0 24220 56.66
26 0 0 | | 311.40 62.87
21 | 0 0 -1 366.10 70.65
28 0 -1 0 -1 35740 63.15
29 0 0 1 -1 468.80 85.65

Z AT RS B/ s 45 T2 ) 28 BAR R
ﬁ%[ﬂ]o

7R b7 A2 52 ) L R AR AL g F B 4.75 (P<
0.05), B A AR B XPRAR LA R R . 4R
iR A ELA BB 500 (P<<0.05) , 520 H R /MK U
D>A>B>C, Z5H k4,

F A5 5t X EE 52 i 3% (R B R [ F (A hy 5.28 (P<
0.05), M {48 & Xt BE LA R . PRIFEK BSb,
HAH Xt BE ¥ HAT B35 m (P<0.05) , 5200 i K5
MR A>D>C>B, EHRILFES,

>k H Design-Expert 8.0.5b {4 il 15 2| i L 1. 25
K A:B.C.D, Bl % 2 5 25 mg  FLALT & 40 mg B LIk
7 & 30 mg \¥4JF AT A] 20 min.

2.4.3 BGUESEE:  #2<2.4.27 TN HIN BB AL T2 4
BC-LN-FA, AT H#E 3 Ik, Ff 4 “2.37 1~ ik il f7 3=
HE. S5 EIR, i3 BC-LN-FA FLIK S ik i (36, iz
y— A BRI, Kii2 A (151.70 + 2.40)nm, EE
(68.62 = 1.16)% (RSD ¥J /N T 2% , n=3) , PDI Ny
(0.199 + 0.006) ; 5 FM{E (k742 150.80 nm \EE 67.02% )
HeAE, SN YRiA% (BE 11 i 22 [ 22 = | (TR0 — 52
{B0)/FFMIAEL | x 100 % 143 5114 0.60% .2.39% , %5 B I {5455
RIGHE, i e T2 nI A7 W4 b il T2 ilAs i)
BC-LN-FA 2% 17 B R AG I 0w, o] L 7LV A IR
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F4 BRAFRWHEZMPTESTER

FFRR LAl FIE F P
4 2788852 1 840 0011 7(<0.05)
B 18 549,60 | 5.59 0,033 1(<0.5)
c 18369.19 1 553 0,033 8(<0.05)
000 _ o D 3400545 I 1024 0,006 4(<0.01)
%Zzéj%y/zxo.oo\\ =y P 00 - */fé%zio .00 ' 29.00 . j
iy 3000 1000 43 b 2000 1000 i *5 BEZMNEERWHAESER
AHNZASHEB ERRB TELA FIH F P
4 836.66 1 1840 0.0007(<0.1)
| “\\l B 156.46 1 336 0,088 1(>0.05)
o7 N c 20.3 | 494 0,043 2(<0.05)
3 ooy T D 40496 I 8.70 0.0106(<0.01)
~]
T e TR S R 16, A SRR B
/flff 30.00 200 @&éf ‘}m\/mﬁ,oo (122.92 +5.09)mPa-s, AR % (65.32 £ 3.22) % ,
%ﬁ)@ 2000 1000 gy Sl f’%}?@% 20.00710.00 X@igg,\m% BCHH# M (7.01+0.12)% ., 5K FE6 . K3~K 5,
g
BIHZ A 5% C F*6 WIEXIWER(n=3)
JF5 Fifi/m  EE/% PDI B/ (mPass)  EIAER/% BCHE/%
1 15050 698 0.206 1m 6537 702
s 2 15450 633 0.198 13,04 6852 11
= 3 15020 6750 0.194 127.95 62.08 689
P T 15170 68.62 0.199 12292 65.32 701
1000 RSD/% 158 1.69 3,065 414 493 165

30.00
]f/ﬁ?f \

7 0%
f']/,% 20,00 10.00 gy ! /0// 20.00 10.00

CHEASHMED

~50.00
40.00

il
N 300 nm
A N |

E3 BC-LN-FA H)iESTHEEE

2

£, 15
= ~ S10
~ g5
‘ E
50,00 40.00° 50.00 0! . ; ; ; ,
\ \Ao 4, 3000 1000 0.1 1 10 100 1000 10000
y(@/% 200073090, A\‘r\\‘*‘m /"// 20,00 30.00 \Vi\‘/\\m% size/nm
— ME B4 BC-LN-FABRi{245 % [E
EN#BHHED

500 907
e 400 1 80A‘
= 300 L S 70
& =
= ngr i : i?)%

- |
0 =~ J 40 /
40.00 <\ 5000 40.00
Y, 3000 10.00 . B 30,007 0.00
My 200073000 W™ 0 06750.00 AN
", \]\X»“ /1,] ey ’\Xf\“
FHZ CH5HFED AFLI Bk

B2 &L ERFZE BC-LN-FAIE EE 220mAdnE R E 5 BC-LN-FAHIZLi EERSMNT
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2.5 {KHMERBRRS

2.5.1 BRI BRI BCH] i 2020 4F R CH FE 2 ) (g
BB I VLB pH 4351k 7.4 .6.8 5.0 9 PBS, £5 FH#.
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