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Abstract: Objective To investigate the different effects of carboxymethyl starch sodium (CMS) and polyvinylpyrrolidone (PVPP)
on the structure, free surface energy, and key direct compression properties of composite particles produced by co-spray drying based
on traditional Chinese medicines (TCM) extracts. Methods This study selected extracts of Fuling (Poria), Danggui (4dngelicae
Sinensis Radix), Huangqi (4stragali Radix), Danshen (Salviae Miltiorrhizae Radix et Rhizoma), and Jinyinhua (Lonicerae Japonicae
Flos) (PC. AS. AM. SM. LJ) as model drugs, and CMS and PVPP as modifiers. The composite particles of TCM extracts (CP-
PC/AS/AM/SM/LJ-CMS and CP-PC/AS/AM/SM/LJ-PVPP) were prepared via co-spray drying. The properties of the co-spray dring
liquid, and structure, free surface energy and direct compression properties of composite particles were comprehensively characterized.
The different effects of CMS and PVPP on these properties were analyzed by statistical analysis. Results The application of different
modifiers led to differential variations in the properties of the co-spray dring liquid, as well as in the structural characteristics, free
surface energy, and direct compression properties of the composite particles. Compared to PVPP, co-spray dried liquid containing CMS
exhibited increased solid content and viscosity, and lower surface tension and hydrodynamic size (except for CP-SM/LJ-CMS); All
composite particles exhibited spherical structures, and those containing CMS showed smoother surfaces and larger particle size than
those containing PVPP; The composite particles containing CMS brightness values (except for CP-AM-CMS), hardness (except for
CP-AS/AM-CMS), elasticity, and rebound property (except for CP-AS/AM-CMS) were lower; The cohesion (except for CP-PC/LJ-
CMS), cohesion work (except for CP-SM/LJ-CMS), free surface energy (except for CP-SM/LJ-CMS), and polarity index (except for
CP-SM -CMS) of composite particles containing CMS were relatively high; The Carr’s index, Hausner ratio, angle of repose (except
for CP-SM-CMS), and disintegration time (except for CP-LJ-CMS) of composite particles containing CMS were all smaller, while
composite particles containing PVPP demonstrated higher tensile strength. Conclusion The properties of TCM extract co-spray
drying solutions, structures, free surface energy, and direct compression performance of composite particles containing CMS and PVPP
were exhibited different effects. These findings provide valuable insights for advancing co-spray drying technology in TCM extracts
and for preparing composite particles suitable for direct powder compression.
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Table 1 Liquid properties of co-spray drying solution

(Xts,n=3)
. 4 5% i%ﬁﬁ‘iﬁ?]/ KGR/
(mN-m™) nm
PC 30.9440.79¢ 34.1£0.4* 1999.3+158.2¢
CP-PC-CMS  35.8740.67* 28.940.2¢ 3036.0+327.1°
CP-PC-PVPP 32.5840.07° 32.0%£0.2°> 3 713.5+664.0°
AS 30.4740.39° 30.2+0.1*°  484.7+£37.0°
CP-AS-CMS  33.00%0.10° 27.5£0.4°  544.7%30.6°
CP-AS-PVPP 30.2240.27° 29.61+0.6> 1489.7+44.4°
AM 30.75+£0.33° 31.1+£04* 518.54+98.6°
CP-AM-CMS 33.6040.15 30.74+0.3> 627.4+47.20
CP-AM-PVPP 32.07+0.47° 31.0+02%  703.7+34.9°
SM 30.534+0.40° 332+0.1* 337.2+18.8°
CP-SM-CMS  33.06%0.45* 29.9£0.3¢ 374.6%82.2%
CP-SM-PVPP 30.214+0.43% 32.64+02> 356.2+37.6°
LJ 32.2240.28% 31.1£0.2*  437.71£94.9%
CP-LJ-CMS 3223+0.47* 30.7£0.1°  482.1+66.37
CP-LJ-PVPP  30.761+0.44> 30.9+0.2*  442.6+95.6°

AFF RS B RE S %2R (P<0.05); & 3~7 .
Different letters indicate significant statistical differences (P < 0.05);

Same as tables 3—7.
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Fig. 1 Viscosity of co-spray dried solution
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Table 2 Yield of TCM extract spray-dried products

FF i Yi/% Yo/% FFE i Y%  Yol%
PC 746 848 | SM 729 84.1
CP-PC-CMS  56.1 872 | CP-SM-CMS 63.6 83.5
CP-PC-PVPP  74.1 854 | CP-SM-PVPP 683 85.2
AS 792 862 |LJ 69.6 882
CP-AS-CMS 704 86.5 | CP-LI-CMS 635 85.8
CP-AS-PVPP 789 87.0 | CP-LJ-PVPP 647 869
AM 737 88.6
CP-AM-CMS 635 873
CP-AM-PVPP 68.0 872

V- s oIS TR P iR
Yi-yield in the collection bottle; Y>-yield in collecting bottle and drying

tower.
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Fig.2 SEM of TCM extract composite particles (x 8 000)
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*3 THRBVESKTHINESEEE (X£s,n=3)
Table 3 Particle size and roundness of TCM extract composite particles (X + s, n=3)
FF it do.s/um W42 AT ¥—1 SSA/(m2g) [53) i
PC 10.243+0.290' 1.802+0.037¢" 0.556+0.015"% 1.080+0.030° 1.164+0.034%
CP-PC-CMS 20.8821£1.653* 2.384+0.147%® 0.760£0.063* 0.584+0.050" 1.083+0.0162"
CP-PC-PVPP 13.39440.3094f 1.955+0.015F 0.608£0.012¢ 0.815£0.029¢f 1.08940.015%"
AS 9.054£0.772¢ 1.793 £0.040¢" 0.554+0.011%" 1.267£0.086* 1.1374£0.008
CP-AS-CMS 17.70240.396° 2.24240.102¢¢ 0.709£0.042% 0.779+0.060¢ 1.126+0.001¢¢
CP-AS-PVPP 11.48040.9382" 2.132£0.120° 0.653+0.039¢ 1.04940.105° 1.048 +0.008!
AM 12.984+0.309¢f 1.74240.010M 0.5334+0.003¢h 0.87540.034¢d 1.11940.0149%f
CP-AM-CMS 16.9551+0.364° 2.410£0.030* 0.758£0.011* 0.818+0.011¢f% 1.126£0.015¢
CP-AM-PVPP 14.33610.280« 1.947+0.051F 0.596+0.017¢ 0.803+0.021% 1.069£0.013¢h
SM 10.625+0.191h 1.645+0.017 0.505+0.005 1.03740.012° 1.15240.020%¢
CP-SM-CMS 14.52340.426% 2.289£0.021% 0.715£0.007° 0.91940.022¢ 1.098 +0.024°f
CP-SM-PVPP 13.84340.1894 2.184£0.025% 0.672+0.008<¢ 0.890 £0.004< 1.058 +0.022"
LJ 14.16410.2074% 1.69540.0241 0.518 +0.009" 0.818+0.035¢f 1.1724+0.039°
CP-LJ-CMS 15.426+£0.222¢ 2.253+0.051¢ 0.737£0.024% 0.846£0.017%f 1.066+0.032"
CP-LJ-PVPP 12.398+0.220% 1.887+0.046' 0.583+0.019¢" 0.901£0.011¢ 1.046 +0.008!
R4 PHRIVESRTFHRRESHEMEEE (X+s,n=3)
Table 4 Texture parameters and chromaticity values of TCM extract composite particles (X £ s, n=3)
FE /g Figed Rtk [E] L a b’ AE
PC 212.989+17.417¢ - 0.071£0.009%¢  0.00840.001¢" 92.59+0.16* 0.43+0.02" 5.60%0.13
CP-PC-CMS 81.789+8.012¢ - 0.013£0.004¢  0.00410.000° 92.1940.07* 0.57+0.02" 6.9240.15¢  1.60+0.08¢
CP-PC-PVPP 174.614+14.771¢ - 0.015£0.002%  0.00540.000° 93.04+0.27* 0.4240.04 5444022 0.5340.02
AS 383.829+9.565° - 0.031+0.009¢  0.011£0.003°" 78.36+0.30° 3.3740.13" 17.6240.48°
CP-AS-CMS 333.653+18.579¢ - 0.03240.008% 0.01240.002%" 74.55+0.52¢ 4.53+0.18 19.90+0.61¢ 5.32+0.37°
CP-AS-PVPP 126.402+3.839¢ - 0.01340.002¢  0.005£0.002F 76.75+0.53¢ 4.01+0.168 19.10+0.82¢ 3.35+0.09°
AM 928.443421.493b - 0.055+0.008%% 0.00640.004" 75.67+0.84¢ 4.49+0.30" 19.6010.67¢
CP-AM-CMS  929.896+57.416" - 0.053£0.006%"  0.02440.005¢¢ 74.92+0.23% 4.75+0.15%1 19.70+0.58¢ 0.63+0.02f
CP-AM-PVPP 99.257+1.002° - 0.013£0.006g  0.00340.001" 74.83+0.21% 5.060.13¢ 21.6840.66*> 2.3440.10¢
SM 2357.017+110.827° 0.046+0.026° 0.018+0.001°" 0.005+0.002° 74.33+0.41e 4.85+0.22% 21.2040.44¢
CP-SM-CMS 983.215+£74.710°  0.02240.023% 0.052+0.006°* 0.00440.0027 71.90+£0.23¢ 5.47+0.12% 21.4740.29> 2.23+0.03¢
CP-SM-PVPP 1 074.590+170.079% 0.02940.036* 0.048+0.004%f 0.02040.004°¢ 72.89+0.46" 5.25+0.13% 21.484+0.57> 1.03+0.06°
LJ 1627.2644+21.063%  0.057£0.005%® 0.081£0.004> 0.032+0.009° 70.51£0.78" 6.10£0.36* 22.65+0.64*
CP-LI-CMS  1685.413+£352.427% 0.04540.045* 0.099+0.014°  0.051£0.010° 70.37£0.28" 6.08+0.07* 22.41+0.12® 0.70£0.08"
CP-LJ-PVPP 22 995.205+3 774.746* 0.104£0.015* 0.555+0.070°  0.45940.017° 72.73+£0.21% 5.43+0.03* 21.30+0.52° 2.07£0.10°

“=7 RETIE

“—” was not detected.
K P, BRIET SM ALY E &k 1 AR
b, HAhE Gk 8RN RS i /N . PC-PVPP
Al LI-PVPP W5 PC-CMS 1 LI-CMS # Eb 7
AN 15.38%F1 5.61 f%. 5 PC-PVPP. SM-PVPP
A1 LI-PVPP #Htk, PC-CMS. SM-CMS F1 LI-CMS
526 R 1 1B 43 /N 20.00% . 80.00% Al
88.89%. HARMMERFAHLL, 3T PC-CMS. PC-
PVPP. AS-PVPP LK AM-PVPP & &% 1) [n] 3

PE IR/ 50.00% 38.00%- 55.00%F11 50.00% .
244 BREESHT RHA IO E R 5 Z TR
BFEES . EHAHCE AT B AR IERY, o L
GOFLE, EHERRRL, TEERRESEE; bN
WA, FEERmE, AERRmWE: A
SR, R R 2R A R B L A (L) 35,
RN FEIEE S ARATPAE SR THEERZE
S, W LMH, PC ARSI ER R, B
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AM-PVPP [f] L& tt. AM-CMS Jili/> 0.12%, a1
6.53%, b1 10.05%, SM & Ak 1) b E T
P22 545, PC-PVPP. AS-PVPP. SM-PVPP #1 LJ-
PVPP [ L*H, LT CMS MEAR K,
a’s bHEN (GR4); BT AS-CMS E& K111
7 (AE) A (5324+037), #T AS-PVPP H&
K7 AE N (3.35+0.09), #H] AS H &R 1A
MR, T EE B EEE R .

i PC H

0.8 1

0.6 1

500

0.4 4

0.2 1

0.8

0.6

500

0.4 1

0.2 1

460
T

5 (correlated color temperature, CCT) J&3&
TR AR e S AN AR RSN
W, SRR ST H BB EARTRE SR GBI 5 A — 3K
I, XA RRAR I A T S R R A R (il . T
PC. AS. AM. SM LK LJ FEAEDRKZ) 580 nm
Wby R EE RS 5, PC RS I IR ETE 5000 K
i (B 3) [3RIR PC A SR H BB IR B 0 B A
B n#AE] 5 000 K BT R H G EAEE R

520 AS # Fll__ll:l

0.8 1

0.6

500 -

0.4 4

0.2 |

0.1 0.3 0.5 0.7

620

0.1

IR x fi y BhIFARIER R, T2 — LK) CIE tEEApR, RGN LRI, CIE tuEARYR x FRALLL/E t B (KIARXT b, ARAR y RAEZR

B HRART 5 E

The x axis and y axis in the figure are not physical axes, but normalized CIE chromaticity coordinates, which represent the chromaticity properties of

colors. CIE chromaticity coordinate x represents the relative proportion of red/blue tones, and coordinate y represents the relative proportion of green tones.
B3 AEFRAREIMH KA CIE1931xy &EE
Fig. 3 CIE1931xy chromaticity diagram of different TCM extract powders
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R PEE ), Fik, EIRAE 5000 K FEA IR FE
KB HIIBLIRE, TR CCT WAL, BifAREt
(I, FIRE G 1 SR BR ETE 0% ], AS BRI
BIRETE 4 000 K A£47, AM. SM PLJ LI #Edh
BIRAELE 3 500~4 000 K.
2.5 PHESGHNTFHREABHRSHEME

K BB AR 120 mg, 7E 20 MPa J& /1 F b7
JEHIRT, SR SCA20 PRATEE fil A I (G 22
(PRl AR, S E PR B A HE A = T 40%.
VR 2l 7K 5 U B RN A, R 2 0.1
uL/so MERMIAT SR A (=0 TERMI#E
fiff . EEMIRTTRE, HPE Owens. Wendt. Rebel
Al Kalble 77 1H R L AE H HEE 5D (Weo) B
JHPEFREL (polarity index, PI) [28-301,

202 42(yPyP) 2 =1+ cosb)

Weo=2(y47")

PI=9"/7sX 100
y AR 1, 7« AT E H1RE,
ooy i, 7P AR A BRI e &

aPSEITIE R T
0 N A

YIRS KIS, FEfb B/, R EARR
TR SE7K PR RBT s PRI ARy — W fe by, Hefik
FABR/IN, 2 BF AR 2R [ B K Rk GE . B SM-CMS
(7K £l A HL SM-PVPP 34711 13.30%4h, £ 24 CMS
(1) PC. AS. AM Al L] &A1 /KAl f 3 LA
T PVPP EERLF/N: HRSMER FHL, &K
TR E B AR R D) 3 v K . SM-CMS Al
LI-CMS %t SM-PVPP 1 LJ-PVPP )31 [ H#E 7
BN 14.57%F0 2.56%, FhE D53 kN 14.57%
F12.63%, PC-CMS. AS-CMS Fl AM-CMS ¥ [
H e f1%E ¥ Th%: PC-PVPP. AS-PVPP fil AM-
PVPP i K . SM-PVPP & & ¥ T SM-CMS [
W PEFERSE N 13.71%, HALE S PVPP itk A kL
TR B AL S CMS Bt B AR T 358N (R
5); 5ty EAAL, BTE S AR T EE
S X T YRR U P o B B EROR
2.6 HHESNTHEEMRERIE

SEIGERAE ISR A HE EA E T 40%.

2.6.1 UEhtE  SRA RS S RRPENE SGUE R i

x5 PHRIMESKTHRABHEEXSH (Xts,n=6)

Table 5 Surface free energy-related parameters of TCM extract composite particles (X xS, n = 6)

FE i 0l(°) Op/(°) pW@mNm")  pYmNm')  p/(mN-m) PI Weol (mJ-m™2)
PC 67.63+1.49¢  70.62+1.40° 38.00 2252 15.42 40.58 75.88
CP-PC-CMS 64.13+1.12¢  53.72+1.82¢h 4523 32.18 13.05 28.85 90.46
CP-PC-PVPP  71.60%0.55"  55.80+2.63% 40.39 30.99 9.40 23.27 80.78
AS 69.02£0.59¢¢  73.83+0.98° 36.31 20.76 15.55 42.83 72.62
CP-AS-CMS 6738+£1.75"  64.33+1.52¢ 39.31 26.09 13.82 35.16 79.82
CP-AS-PVPP 71974181  67.03+1.26° 36.35 24.55 11.80 32.46 72.70
AM 70.77+1.73% 54,18 +0.94%h 41.42 3191 9.50 22.94 82.82
CP-AM-CMS  68.67+1.124  50.60+2.620 4381 33.94 9.87 22.53 87.62
CP-AM-PVPP  70.9242.02%  52.72+1.16" 41.88 32.74 9.13 21.80 83.74
SM 772242128 63.08+2.04% 34.87 26.80 8.06 23.11 69.72
CP-SM-CMS  71.38%2.62"  61.76+2.44¢ 38.40 27.56 10.84 28.23 76.80
CP-SM-PVPP  63.00+£0.83°  56.62+1.15 44.95 30.52 14.43 32.10 89.90
LJ 54954+0.777  62.26+1.22% 48.52 27.27 21.25 43.80 97.04
CP-LJ-CMS 5450+1.287  55.1242.16%" 50.69 31.38 19.31 38.09 101.38
CP-LJ-PVPP 54.98+1.96°  4936+1.32 52.02 34.63 17.43 33.51 104.12

Ou-LIIK TR R (I B A s G- LA — R G AR A (R A A7

6.-contact angle with water as detection liquid; fp-contact angle of diiodomethane as detection liquid.

PIRAECE R (po) RHRSEETE (po), HHER/RTEEL
(Carr’s index, CD FIZHANLLZE (Hausner ratio,
HR) . ¥ H [l € Je il s R A (ARD .
CI=(pPt—Pv)/Pt
HR=pvpv

B AN T) S0 7 1) R 2GR R R BN 1 A LE
EMER. SRRV, H5REMER AL, BRET
LI-PVPP & &K 7K AR. CI PLJ HR B4 B30
0.52%- 10.34%. 6.75%%F, HABE R T AR,
CI LA K HR &5/ B SM-CMS 1 SM-PVPP [#]
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AR LK AS-CMS Al AS-PVPP f HR & &P 2 57
4k, PC-CMS. AS-CMS. AM-CMS. SM-CMS Al LJ-
CMS ] AR. CI UL A HR {H¥ LA PVPP E A K
F BN (R 6). 5L, 5 PVPP #iLk, CMS fii%
Gy <R M TIPvA B e ST PR (1157 N3 % VA OB ) R 53
7, ANFRE— D R 4 A AR PR
6 THRIMESKNFHRIMERIE (X£s,n=3)
Table 6 Flowability characterization of TCM extract

composite particles (X = s, n=3)

FF il Cl/% HR AR/(°)
PC 413412%  17040.03% 552407
CP-PC-CMS  353+12f 1554003 52.8+0.8"
CP-PC-PVPP  38.0+2.0d* 1.6140.05% 542+09%
AS 39.3+£23%  1.65+£0.06¢ 58.440.7%
CP-AS-CMS  36.0£2.0¢ 1.56+0.05% 55.540.9%f
CP-AS-PVPP  37.0+1.0%f 1.5940.03% 56.740.7¢
AM 39342120 1.65+20.03%9 562404
CP-AM-CMS  36.0+2.0° 1.56+0.05% 53.440.58
CP-AM-PVPP 38.7+12¢ 1.6340.03% 557+0.4d%
SM 48.04£2.0°  1.9240.07°  59.6+0.7°
CP-SM-CMS  39.0+1.0¢% 1.6440.03%¢ 57.6+£0.4%
CP-SM-PVPP 437415 1.784+0.05> 57.3+0.7>
L) 38.720.6%  1.634£0.020 573407
CP-LJ-CMS  36.7+23%f 1584+0.06% 55.00.4°
CP-LJ-PVPP  427+12° 1.74+0.04> 57.6+£0.4%

2.6.2 R4tk FTEFERBRAAA 10 mm FETE
Mk Z oiRe R AL, fE—ETa R bph R R
TR . e FRImaEE (F, N). BEAE (D, mm)
MEE (T, mm), FH-8E A AIMPTKmEE (TS,
MPa). ¥4k b, FrE &K 11 TS [HIIBEE i
ERT M, S5 CMS ME SR FHLL,
5 PVPP IR AR TS % wmA (F 4.
PC-CMS Fl AS-CMS £ _Ef N 17 kN B i TS 18
tt PC-PVPP FII AS-PVPP 4} 5l 1 K 69.87% Al
38.54%, H:T AM. SM LUK LI &84 TS H
ZREUN L, A& PVPP sitE S Ak 11 &
AT RT CMS SR &R T, XRS5
BHORAR, [RIRERE . RIS KRS XK
TS=2F/nDT

2.6.3  JTABME BTE AR 0 R R 4
£ (70£5) N, HMeWEHIART 1% (R 7, IR
TESEESPAT ArbeEe, Fra AR A% — iy
g, BRR eSOt E R BB i 22, HR AR Ay B g
KRR T TEIERAT 4 B 3 Sm R E I 7,

3 -
—®— CP-PC-CMS

—— CP-PC-PVPP

TS/MPa

/

. /

] —e— cpP-As-cMsS
—4— CP-AS-PVPP

it

]~ cp-AM-CMs

—4— CP-AM-PVPP

] —e— cp-sm-cMms

—— CP-SM-P\i/'

TS/MPa

TS/MPa

TS/MPa

—&— CP-LJ-CMS

—A— CP-LJ-PVPP
1 <4
11 13 15 17

JEJI/KN
4 SHENME SR FRIHREMLZ (X£s,n=3)
Fig. 4 Tensile strength curves of composite particles
(Xxts,n=3)
WG TE AR PR - B AR s TEiAar U B 7 R A 56
PR o # B8 (R E 2 80) 2025 SRR F 771 i AT B

TS/MPa
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x7 PHRBYIESKFIESIS R FISEXMR
(X+ts,n=3)
Table 7 Properties of the tablets compressed from TCM
extract composite particles (X +s,n=3)

. Jifg#E R s
B /N 2 o
FE/% ZERlg 8] /min

CP-PC-CMS  68.90+4.97* 0.97 0.317+0.008 7.8+0.5

CP-PC-PVPP 68.60+1.91* 0.34 0.329+0.008% 7.940.2?
CP-AS-CMS  72.10£0.91* 0.95 0.310%£0.006¢ 7.240.4%
CP-AS-PVPP 69.501+2.64* 0.94 0.316+0.007¢ 7.4+0.2°
CP-AM-CMS 71.00+2.49* 0.98 0.33310.007** 8.6+0.4°
CP-AM-PVPP 68.601+0.25* 0.57 0.328+£0.004* 9.9+0.9*
CP-SM-CMS  66.60+1.40° 0.99 0.32510.006* 6.4+0.2°
CP-SM-PVPP 72.20+0.14* 1.00 0.327+0.003* 6.540.3%
CP-LJ-CMS  66.80+0.84* 0.55 0.326+0.007° 9.01+0.4°
CP-LJ-PVPP  69.80+0.45* 0.47 0.326+0.006* 8.610.4°

REEK, HL6 Fr i, DAZRIR/KIE R, 5 (37+
1) CHAFT, e i A e i Ay RB2-331, Fiy
B 5 AR B 7 AU 1] 35 78T 12 min,
e (hEZGHY) 2025 FRTHZRE R 1h N5E
S RFREEDSR . AM-CMS 1) AR fifEisH 1A] . AM-PVPP
/> 13.13%, LI-CMS 5 LI-PVPP MLUAHZE 0.4
min, PC. AS F1 SM ] 2 Fh & AR50 i e ik ] 1)
TREWER. EREKY, IGET PVPP SR
(2 G v ) A AT TRT BT ZE S, AR 10%H) CMS
HMIPVPP, CMS HHEXE PC. AS. AM. SM LK
LI W& R RRAT
3 Wie

AWFFTLL PCy AS. AM. SM Al LI $REU) At
RIZ5Yy, M CMS Al PVPP ychEs, msh#l+
T 15 FORFIIEmE S T . PR R, BT
CMS SUPEF B 3L ms 5 v il v 6 & = B35 KT
FET PVPP BUMEF ) 3L 55 Al 1X ] g2 I
KT CMS _ERIRHE (-CH,COONa) Fl¥EFERERS
KT RE BB S T TR, [ ek
TR WAIK”, PRI G, HmoK P
{345 SRR R SR 7K/ B R B, S35 AR AR VAR
Ry Ee b [| BT B iei AR 5 SNEasal

5 PVPP #MLl, CMS B T 7K J1 1 AR
Hi. CMS & —Fh ZHEATEY), Ho T8 Eritt
B A ] f It W B B AR K 4y HE A R B AR SR T
ik 710, CMS 151 /K AT 5 Hp 253 1) 2 0
TR Y o o A & A BAE K
FH, TER/K 8 0] 5 R 25 R A B O TR

P €0 2 S AR A M 2 o0 AH ELAE B B KA, B A s
S, FTHISHAK S FHIEEAE R, A B2 R ER
5k 7137, PVPP HIASHAMR G M mT 5 25 (1 /N oy
FINER = AR B, R AEVERK, A LAIE
BRI, PR R 5K ) s i 5508,

[, CMS b PVPP XA i 4 5 5 i o8 I
F . CMS {32 H BE 3L [ 26 1t A BELRSHE FHAOR 7 3
W EE (M HES B AR e By SCRE S5 A R, $2 5 CMS 11
HKEE T, AE1RK Gt NTCE T X3, AT 0 &b
FEBI, 2GR 2 T I R &R, CMS 5%
TP I 22 A O I AR A A B S AR R T
D I NP5 =1 O s e e
WEER, SEFE LML, T PVPP (3L
5 T I8 MR I 0 FE 5 AR OV VA YUAH L 2 e e
PVPP HH 4 1t S A B i S 4%, T =4k
RRARNIMESE ), 25 PR T H5 R 2 pisr h 2 08
(R dE. AEVIBRI E RS AR A e B T4, TR
IR JE BIRREATY (R B HOIRAS . BRI TR 257
MLUNESER AL GNEL R

BT CMS REIEREE, HEEN, S
HEMPAAAYS), TIRIENTE S RAREE, S5
FERFIESCEE YR T . 15T PVPP ¢
PRI FLWE 5 T RIA R B N, FE S, %
e 4h/N,  HALE PVPP [ SR T2 H ¥4
Vfg, FRARE ARLT S5 EEH A AR, AU
RGBS Ty S RIS . P AR AR AR T4
BERE iR iR g5, nTRREOR Bk, L
MpAE =, TR AT I T A% R 2% BRI
IR . BRI 2 et TR ) % R AR RS
S TERER R THEZER.

IR e M 55 AR R A T L I R R D
%/ T RMEWA BEZRNIRIEE EGHR T . SEM 4
FAESE, B8 CMS St E A 3R O,
KiAe R, W4 PVPP Btk i &k 1R 1
454, IXTTREIH AT PVPP £E KT [ AR I a) i
£, PVPP ZAZJE H HHBUEPER LI, Rk kA
RSP BEREER . BT CMS MR
AR R DG FRAR KRR S, TEM R sh it
SmfrEferm, B8 CMS ME SR THIR/RTE
. RGN . IR E A AN A AR A TR 351558, CMIS X
KA (1T B0 1 0 i AR T PR 1 2032 R AR T PVPP
FEE. SRR AR R R, Bkl 5
PVPP M E AR FHILL, i CMS St 7 e
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PRIGRERE . Bk, [P R RS, AR K.
5 PVPP et i A0k 7 N SR PR Eg, e S il
TG 45 AR T IR 4 1, R4t R B
PVPP WA KT IIPTokoR B o s, Sk A R 46 1%
(e R S ESeEFR A I NS N T R 254
A, R TEGE R, 56885 CMS 1
HEKTHEL, 8 PVPP MIE &K1 LE ik
k. HRMEAHGERIHXSE T, A
CMS A RLT IRIK BRI, 2R REH
AR R B s S AL, B FE
HOREEN:Gaw (IR

g b, TSR R 2 S R 2R R A A
FM A AE AN B M AR I R A AN R AR R I 22
S o AT N R ZRL T O 45 R R 2 T B S i
TR 2k R B RE P A A S5 7 T AR L T IR
BRI AR S FE

FBAR FAHEHEFARGEAZFTR

SE R
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