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2 9% E A7elxE vi=sixte] Al uhgel &u g4k uby (emulsification diffusion method) <8511 poly
(DL-lactide-co-glycolide) (PLGAH=AFE A|Z3kaL 2|84 vitamin A (Retinolp} Vitamin E acetatg =213}
oh, EA} 42 Bl 2 E3kE= f7] gl oflekEs} oMl EL] ofF EJF S AMSle Al ZB AL fEAle
yAA A o] $5=38 polyethyleneglycol-polypropyleneglycol diblock copoly@ert-8-3l5ict. 18R] =, £-31412)
FE, E1YAe] v], TERHRFES] v] 50 QlAbEe] vhesiAle] AT oFEe] HA] &gl w|A|= S AR
o 24 Al So] 2Rl ViesiAlE AlESE F, iRkl &7)eh BE s AR ) BA7)E o] 43led A3l B
B8 UV-visible spectroscogg ©]-4-3ted 71s1det. Al 2% vhesizl= 50-200 né] =719} w4 eje] =7]8
EE5 Hglom 5] B2 50-60%H] A& 5 AUsleh =3, 713 gl el o] F 7t -Sele) Rl we
ofl that Agat 271-& AT ZH PLGAYE=A] 2 583} 953t B2]H B8 S 5 9lsdeh

FH0:  PLGA, “=d7t, 3k, vleR]

ABSTRACT. |In this study, poly(DL-lactide-co-glycolide) nanoparticles loaded with water-insoluble vitamins such as
vitamin A (Retinol) and vitamin E acetate were prepared by the emulsification diffusion method. Polymer solution was
prepared by the two water-miscible organic solvent, such as ethanol and acetone. Because of its biocompatible property,
polyethyleneglycol-polypropyleneglycol diblock copolymer was used as surfactant and stabilizer. The influence of some
preparative variables on the nanoparticle formation and on the loading efficiency of active agents, such as the type and
concentration of stabilizing agent, the stirring methods, the water/oil phase ratio and the polymer concentration were
investigated in order to control and optimize the process. After preparation of nanopatrticles loaded with active agent, par-
ticle size and distribution were evaluated by the light scattering particle analyzer. The loading efficiency of active agents
was evaluated by the UV-visible spectroscopy. As the results, particle size were 50-200 nm and dispersibility was mon-
odisperse. The optimum loading efficiency of active agents was observed 50-60%. It was found that the appropriate of
selections of binary solvent mixtures and polymeric concentrations in both organic and aqueous phases could provide
good yield and favorable physical properties of PLGA nanopatrticles.
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Poly(DL-lactide-co-glycolide)(PLGAY A1 %84 o]
kAl A W LS TRl e EZ A A& el A
7179l oFEe W Ao 7ledt o AYAR 5
WAL Qe At 2 shelot. ZZell, PLGASH 2
= A Aol st A el A e EHe A
AL 7 RARE of-83le ofE HEA = ARES)
7] $18t A7} BB AFE AR L Qe 53,
Z| 2o ol AEALE TEFl FRo|= YA
3] wlAlgE Z719] vesizle] Hej2 Alxsle] o
e A i e e e B s e
3z et o]t e Al 53] 2R =79 E &%
HAE 7HAE B4l slew, Al Al st
gt TS 2] ditell A o g Y-S 85
&k ohet FX% 0] Bl e 24 )%
o] g7 Mo x|&Aql ofEe] EIE FHAA F
= eE odelA 9l oM PLGAS o83t vy
2} Al Zol] glo] 71l whEE A2 Wh o= emulsion-
evaporation methéitl salting out methdj nanoprecipitation
method%s-o] ltt. SlellA] gt e 54 &)
o] ARE, Aol glar AA el MBS 2
|, 2 g okEe] 9A 58 5 " vt
A FAAE 7L ol AleE B HYe e o]
g el WS Bkl e R, A {3 &

=) g4 (spontaneous emulsification solvent method,

SESD method) ¥ Elu} et o] A|lzupg-> 3
EA} §He] guj ] C|E22uel) olHES] o]F
7] & S0liE AReslsd o, f3lad et gal et
HHE 7A A7 AR sEAEE VAt 8
A = o At g3t e] dofut B2 AE37) 7t
ofefg- el sl Ao odeA et Bl o
AL B3| 93te] MurakamiZEoA= v &322
wele IF-L2 YAFL ultrafiltratior S Aol
=03 o El g3 diqtRe] AEv) st e
2 B30 o] v PLGAS} f-3All] w3t
o] M2 AR 2SEE 24 gl LT oM ES

ol oFE HHHIE AMSP7] $sA= 50-100 nm ¢
o] A} =717} slof 3= Ao2 W guf gl

E Q7oA SlellA gt v s S Bt
Fozx x| i =717k 100 nmeojsle] 27|12
A Z3kaL vitamin A2} vitamin E aceta®) 9@+ €&
< A7 b A7 2AE 2 vitamin A
<} vitamin E acetate #-44 AE2ZH 3|9
B L glem 7164 3Pl whe] AREE AL Q)
A 34 Aot olHst g AR 2 Y
o oJgt S Hkslal I £ 9 ¥ S
Eol7] f13te] v==719] aEat el Ak W
o] AREE AL Qe f-3-8mi At Whel] o]l A
Z ¥ PLGA Y= A v=jiApe] =27], %, &
2 4z EEA Aol wisle] o7 71A] QIR
o)3) oJefS WH=t}. o] 9} Ze] jixe] EE|H A
ofze] HA] Hfol S T AAEE F7] 40le]
S, AR EAE vk, e S Y vk,
=/ v] o} IRALFEL] H] Fo] 9l Aew
7] qlet. & ATellAE o]e} 22 PLGA Y=}
HAel S PR A 7] QIARES I A T
ZEmel 3719 AAE 2 UxAE Alxsiazt
3lgdet. o] & $13ted, 7182 AZ whgelr] 2 71A] A
Ag Al wPES Al ke A iz o Ao
Z1AA amE ue] /e R, 7)Ee] 71AA EblE
AREBHA] kAl st 25915 o83k W& AR
sigict T HA2, ]2 PLGA Y =3Ake] oAl =
AR PVALS] 3ol ol xe] EebdAS /iAsh]
L3l B} AA A A o] 943t polyethyleneglycol-
polypropyleneglycol (PEG-PPGHE 5312 #3
A H A= AR

>
o

Alef. Aol vResiAlE Al Z3)] $18le] AR
g REAkEA], EAlge] 50,000-75,0001 35
A2] vlg-o] 8511 PLGA (Aldrich, WI, USAE- T
Yate] 2ol = A3} fr3kA| 2 A8l PEG-PPG

U3t 2oz EJSt SulE AMEsle] LAl o
& Az F, 32 A= poly(vinylalcohol), (PVAL)
Sgellel] BalAA 250 nmuj9le] ik 2712 k=
YRR RS Az ek ek, eizkE A W A
A2 AR A AA W RS el AdH

diblock copolymer (Basf, Lutrol F 68, Germany), poly
(vinylalcohol) (PVAL) (Aldrich, WI, USA), polyoxyethylene
sorbitane monooleate (Yakuri pure chemical CO., Tween
80, Japary T3t o) E AREslglT}. Vitamin A
(trans-RETINOL, Aldrich, W1, USAJ} vitamin E acetate
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(Aldrich, WI, USAy= T-33}ed el 2 ARg-3det. o
&3} o E T2 f7] Sl PubHel Ak SEs
ARg-3Hd .

PLGA L@IXte| M= 9 okF ZE. PLGA Y=
A gl AL B el oJsted Al o
g2 gt 22 Al 2HA)9] S B3led z13)E)s]
o} A, A HA A2 Quasi-emulsificatiof: $13}
o] PLGA 50 mg} 217 ¥]82] A44 vleblS o4
b o2heS 6402 3 401 25 mbl 4]
AZet AR SgAtekE £3F 842, PEG-PPGE:
5 53 8 (8%, wiw) 20 mil Z23} A
(Ultrasonicator, model 500, Fisher Scientific, USAY]
B3te] 733 255 TRl IMAA FA, AL
715 o|-83te] 253t S o] A= o] & 5
ol AA3] AHrbeisdet. 7 WA DAl e Ak
A D= PLGA 83} 731 895 E3tsted Alx
3 ollgd 248 1000 miZekazol $2 F, 75
200 mE-A71sleq 3351t o] 314 S8-&- ultrafiltration
=)ol €71 3, 20 mPHK] H3=35)3 HA] 200 mE 3
At S 33 wHEEH. wiAE 2R,
ultrafiltration % 3, 20 mE =3 8§98 77|
£ o|83le] g3t F T4 X3l A8A vlERle]
2% PLGA vE=siA} 22h8- gl

PLGA LI=@iXle| 2218 ME 7. Al ke

=7)¢} BX == light scattering particle analyzer (Elec-
trophoretic light scattering spectrophotometer, ELS-

8000, OTUSKA Electronics Co., Japgnp|-&3}e] &
Aslede}. PLGAY =3I x}2] 3 e scanning electronic

microphotometer (SEM) (6700F Cold/Fe-SEM, JEOL Co.,

Japang- o]-83le] s}
PLGA LI=@IXte| =8 &A. PLGA =3A}e] 4=
&2 ultrafiltration 2 5, A€ #4418 0.22pm
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-2 U\isible spectroscopy (UV mini 1240, SHIMADZU,
Japang- o]-83ld F71slgde}. Vitamin A¢} vitamin E
acetat& EFEHE 3l 90% vivoH| Erfe| ER] &
HE ARl A FA1E AdAE F, PLGA V=Y
Aol E3H 2|84 vlelle] 9] 248 A3 o
=izpel] E3HE oFEe] k2 iRt A F
ultrafiltrations- £33} ¢JA}ol| E3tE %] 9k FE-S- )
78k F Aozl EAk oA 400 pkE F3k, o] &
el 3.6 mp| olHl| Erte] ERS- Hr)sle] PLGA A}
2} YxJol] 3k =-S5 =<1 F UV-visible spectroscopy
£ o]-83}e] vitamin A= 3314 327.7 nral|A], vitmin
E acetate- 34 283.5 nmilA] 4525 =As1
o} 284 wlemle] Fx] Bg-2 v Ao o3 At
shoiet.

Loading efficiency (%) =
Mass of drug in nanoparticles

X 100(%)
Mass of drug used in formulatic

dn o

77| Soie| Adek

PLGA WR=siAlE: AlEsh= o) sle] 718l AR+
A 7] rie SRR, HEEEA 52 &5
A o SE FE ARSI ol R
SolE AR W2 Solle] SACE A7 TA
ol d A 2 guo] Sl Ao A BB R
o= ldle i g3} SRk 2719 ke 22
S 7P ASdE E ATellxs Sl & &3
a1 FAgo] vl 22 opME} ol ehe-S A HlER
E37 80 E AR8ste] PLGA WhResiAlE: AlZ3H-
Table 12 opMlE3} ellehE2] E3} v& w2} Al2=
PLGA izte] =7] W3l viehdl Azk2A] ofghee]

membrane (cellulose acetate membrane, Coming, NY, USAFI&¢] 3715 size] Z7]e 734ash opH|Ef

< olg3te} ZWE ool AR B F defl
theslAe] $AE SAsle] Vsl S84 971
ahaleh vheslafe] $8-2 ok Aol 23 AAkskict.
Yield(%) =
Weight of nanoparticles
- - — X 100(%)
Weight of polymer in formulation

XM dlEfTIe] HX| £8 &3, PLGA Y x=3iAlel
=225 284 vitamin A2} vitamin E aceta®d 94 &
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Table 1. Effect of binary organic solvent ratio on the particle Table2. Physical property of vitamin E acetate loaded PLGA
size and yield of PLGA nanoparticles prepared by the emul-nanoparticles prepared by the emulsification-diffusion method.

sification-diffusion method. PLGA concentration: 2% wi/v, Solvent composition: acetone/ethanol =6/4

Surfactant concentration: 8% wiv

Concentra- ConcentratiorParticle size(hm)

Binary solvent ratio* Particle size Yield tion of PLGA of surfactant* Pon@sper-
(acetone/ethanol) (nm) (%) O, wh) (%, wh) Before After’ sity
10/0 256.5 42.5 1 1 82.3 897 1.78
9/1 231.2 64.1 2 80.7 90.2 1.60
8/2 157.8 70.5 4 90.3 954 2.19
713 1325 89.4 8 884 961 1.94
6/4 113.6 98.7 2 1 931 954 1.40
5/5 205.4 81.5 2 976 98.0 1.58
4/6 4 1106 119.7 1.70
3/7 8 113.6 145.2 1.99
2/8 wx 4 1 202.9 200.7 1.84
1/9 2 198.0 209.8 1.79
0/10 4 2122 2255 231
“olume ratio 8 255.3 2804 245

**Nanoparticles could not be prepared in these binary solvent. *Surfactant: PEG-PPG diblock copolymer

g} Al A o2 23k 52 olekgo] WA FakEl F
opAlEo] a0 BhAkE= A oE Udex] Qloh®
ollekg2] nlgo] 5/5 04 F7kshd Al =2717) &
3|8] 7151l 416 o]0 vlEol A= ez7]9] it
7} FAER] ookt o] A= YA FE o]FOZ o
eh&o] =t F7Rhd PLGAR gt &3l =7} 24
slo] ol Ao AE7] Aol o] FAFE Aol 7]
Qsl= Aoz okelx Qleh? weEhr, X ] &3t v
2 AAe] PAHA = SE=E AT F e
g 74 olleke] ul&-& F7H71 Zleloh 3ol
PA == fole] 23 u)&-& YA (cloud point)3
L o] 83l HAAEF 4> 3) 0n] PLGAY] %, lactide
9} glycolide?] v]&} Halafol] oJahs W= 7l o2 o
EV% 9\)]\1—/—]_.22,23

DEX Y RN HE f3-SuiEal e T
E7e 7] 8ol FHololis PLGA} 37l 23
Hof i g FAakeE o, f714ke] PLGASH 5=
4] 3, F aEAZEe] FopA| 2ujo)d A S
o]83l= AR e gloh e wlelA, 1AL T
o} f3he] FF7 % vEE PLGA Ak A= &
23 Aol & <§3FS n|X|A =} Table 2= 1284}
Lole] 2 ] 2 4% wie 27t WA T) T 3}
A TEE 1, 2, 4, 8% whiE 77 ¥3tAA PLGA
A Al 2s o) PAE aesixke) =7)ef 2
=Z v|wst Avjele). FAE eydRle] 27)e 28

*Before vitamin E acetate loading
bVitamin E acetate loaded PLGA particles

2] = Bl 39 FET} FAATRE o ol
g Blstod o siApe] e Akl A"
EE Hol= & FlF & et =3, 284 @
o] A2 Qlate] siApe] 277} ot ST HIF
T AT B g vlel] whEm fE3A| ] =0t B
T AxE vhesizte] 2717} Aol Al A E F
ZFtAE 94 = o] idellrs 2318 PLGA YAk 5
el 2] 3] ot siAte] =277} F718lH,
AL e vt SRS A 2= St
0= deiA Sl PLGAY] g=e e e
B PLGA “E=size] 27)7F PLGAY] §57} 57
55 Tl Sk AL & 4 ot ol 2
IR PLGAC] 557} 3715 37t 234 5
el Ak W 3 o dd wheEe] WEr) o}
A R o] o=t 71elshs HoE UdEA]
Aeh® whae]], 71E A7 Aol v2A 1-8% wiv
A fEHAS] el ke dRE A e
Aoz et o2fgt A 3|2 AH8-E PEG-
PPGES 35 IAIE e s=olM = ofdd wes
o] &apdel Al S g wlEal Hos
ArEH) Fig. 1S PLGAS) 13141 2 AH4-¥l PEG-PPG
5 3EA 9 vlE i Fel w2 At =27)] WEE
vehdl Aabolot. f-3Ael Higk PLGAS] vl&o] 40%

oo ol
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Fig. 1. Effect of polymer/surfactant ratios on the mean dize o
the PLGA nanopatrticles. Solvent composition: acetone/etha-

nol=6/4 (-@-: Mean diameters andG- : Polydispersity).

B} ghe 273604 200 nmelsle] YAt 272 Alx
Hlow FEAe] vlgo] 1 o]z IS 9
2] 271 §A43] Skl dRke] ke st
frafAlel T3t PLGAS] u]&o] 40% B} v 2714
Al wlad whial Hej dAs 2719 At A8
S o 5 2gint. ol2idt Ao oldHe] Eaxe] £
Az B Aol gk 3l d3kE BT Ao
A, 100 nmA =2 dAIgE Z27]9] dxle] 7] SlsiA
= T3l gk AR BlEe] 10%o]3}e|ofof §F
< HeEet

Fig. 2= PLGA Y=dAlE ollek& /oMl E (6/4)]
Lo 273} 2% wiv PLGA/drug&d 3} 31412 8%
W PEG-PPGES 353H| -89 Z7o| A 25
T AN Alxst F, 52 223 eyixke] SEM

SEI 50kv  X10000 14m

WD 8.0mm

350

300 |

b

250
200 |
150 |

:éi///_;% %

100 | =

Mean diameter (nm)

0 1 1 1 L
0 4 8 12 16

Concentration of surfactant (%, w/v)

Fig. 3. The change of mean diameters of the PLGA nano-
particles with various surfactant used in the emulsification-

diffusion method. PLGA concentration: 1 % w/iv@- :
PEG-PPG diblock copolymerA- : PVAL and -V - : poly-
oxyethylene sorbitane monooleate).

oju]x]e]ct}. Al2E PLGA LR=3lRR= F3Jo]|x, He)
5 Izkz EAE vl # FelE 7R 9l
£m 100 nmA 2] H Z7]E Hoh

FEtel ZR0 e AE. Fig. 3> PEG-PPGES
353419} PVAL, Tween 8&- 3= Zb2+ Alg-3)
o PLGAV=IALE AlZ3t F §ix}e] =27]) 5 »lawst
ZA7}o|t}. 434 = Quasi-emulsificatiort] ol A] ol
A ko] S WAsl 1S B ez Ak
A1, FARE oA whee] A i3] $l3)
of ARSI FU3 Fol A VAl A 23S
u PEG-PPGES 353 E 3P = ARS8 7397F
o2 Aol Bls)] o] 2R edAkE Ao
16% wivel/dell A= PVALSI v]3le] 31A|51A] =12 4
25 FAEIAE. o] A YRR 7t AR F
5 felez el RS WRsR=H sle] PEG-
PPGE= 2337} PVALo|Y} Tween 861 B]3}ed
o &3l AoE Alggn) =3 16% wiv oAk
FEME 3 48] A=t PEG-PPGES &
Z3HA 9} Tween 86l v]ske] PVAL G§<io] %3]
7] v Eoll AL S} pgolo] EghEuf A
FAbo] o]337] W Eel A2 Alsseh PLGAYE: ¢
A} Azl ARl S EA Q] F3A] o shuel PVAL
2 f3A) e} A ZA PLGA WAt Tel| 73|
gt o] Ve iAke (A e Aoz o= et 2 st

Fig. 2. Scanning electron microphotograph image of PLGA /5t PVALZ 3o well o] EabdAdel] ofs) ok A2
nanoparticles prepared by the emulsification-diffusion method. J] 2 AF&-31=1] o]2]$-0] 17| wjiol] PVALS- tfA18 4=

2003 Vol. 47, No. 5



484

Q1 ARl S5 FoIAE 3 A7) 23

o] $ke}. PVALS- A5 ] 9182|241 polyoxyethylene
sorbitane monooleate, polyvinylpyrrolidone, dextran,
poloxamek-¢] 2.1 F|¢)t}*® PEG-PPGES 3534
= AA AFA o] 953 PEGT 23t o] gle] A
W oFe kA2 A8 S, PVALS vlste] A
ol $78 Aoz o). =3t F2 )5
AHEIE 7154 B eiM PEGH T 9 o}
Ak PEG] ARSI A2 Qlsle] 7o
o3k Fohg 9 gael E Aoz sigust,

PLGA LIcQIXte] 8. Fig. 4= 1, 2, 4, 8% wiv
PEG-PPGES 353 5=oll4] PLGA 42| X%
E H3IRA A Azl S W deial vy
Ake] & M3 vehd ZAdtelot. PLGA 849 5
=7F SRS eiizle] o] haEild. w3t
A1) =7} 2-8% whR] 735, PLGAS] 557} 2-4% wiv
Helelr= 95%1d2] =& 85 B9l o1t 10% wivel
el Wslelrbe 343 48 24t epte 53
9] T2 1% whrl 73-% 4% wive] 2] PLGA
oM FAF 82 AT dodE & 3lsde of
23k A= PLGAY] w57t S7HkS §318 )]
7Vt siAke] =717F S718kAL 10% wiv o]/
7= FAE SRRt e] dofut Bt A e] o
of 7] wEel Al AlmEet. 3o =t 1%
WiV o331 743l = f-3HA| 2] oFo] PLGAS <HA 314
71e0 $5317] Witell PLGAS] X7} Fobdo=
w48 s3] dofu} o] Fhasls ALE AL

=

(=3
S

r—

80

60

40

20

Yield of nanoparticles (wt.%)

N

2 8 10
Concentration of PLGA (%, w/v)

Fig. 4. Effect of PLGA and surfactant concentration on the
yield of nanoparticles prepared by PEG-PPG diblock copol-
ymer system (Surfactant concentration (% w/Nll-: 1,
-@®-2 -A-4and -v - 8).

=
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o

@
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o I=}

Yield of nanoparticles (wt.%)
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4 8 12 16
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Fig. 5. Effect of PEG-PPG diblock copolymer on the yield
of the PLGA nanoparticles prepared by the emulsification-
diffusion method. Solvent composition: acetone/ethanol=6/4,
PLGA concentration: 4% w/v@- PEG-PPG diblock copol-
ymer, -& - PVAL and ¥ -: polyoxyethylene sorbitan
monooleate).

3oL

Fig. 5= PLGAVE=IA} AlZ2A] 3A19] F5e} 5
E7b g m= ofeks el AIEA 6% wiv
2] 593 PLGA =274 PVAL, Tween 86}
PEG-PPGES 353A9] ko upd &2 WslE
v|walgi el PLGA Vi=gizke] & W3l 39
571 8% wiA]l MM 3] ST18AIeE 2 ojAke] &
e A AAE] sl e, 1% olstke] Fx=2l 16%
Wi o] 2] Fol| M= §4 3] ZHAslsict. =3k, PEG-
PPGES SIS 3= AM83E 797t B
SRS ARESE Aol ¥l 5-10%%2 &5 LiE}
Wk, o]2jdt Azl 3] F=rt Ak =78t
ol Aol = FA] S = g HedF=
Aol PEG-PPGES F5dAI7} fr3h % A
A2A A YE HedFi= Ao,

X84 v|EIRIS| EHX| E8. Fig. 6> PLGAY] %
9} F3H2 M-Sl PEG-PPGES 3539 =
W3]l w2 Vitamin E aceta®d TA1&2] W3S Jepd
ZAzto]c}. PLGA tl3ke] 10% wing] =2 Vitamin
E acetat& 7151592 o], PLGA?] 557} 1-2% wiv
o WHeloMe w57t VRS SXEE S
L}, 4% wiv o) el 23] PR g T
AE Blvt. =3t 319 st SIS 24
£o] Z7VeHe ko] vehdtl. PLGA o] 2|3t o
R 4% wiv ol Ae] 2714 PLGA i#ke] 4~& 7t
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60 A Se] 276l A PLGA Y YRS Al xgt o
vitamin E acetaf@ vitamin A% %of whE 9Hx]8-2)

; W32 BoiFr Avoldl. PLGA w3t oFEo] vl&
2 aof } o] 20% o|del At F 7HA| vlelle] "] gl
§ 10%H9) 2 SA513. 21, 10%0)3}e] 73-$ll= vitamin
g I/‘/i A9l ¥]8le] vitamin E aceta® 24 o]4t ¥ A& 8
g or A QA 4 glodet. w3k, FAES F A B Y ®
0 Vo I T obEe] vt AT WAlgel ke e
A 1 2 et BRES 27 = ARl digh e
0 : - - : Yaloll HA] B oFEe) ok Hrl3} Aolm oFEe)

’ Conczentration (jf surfactatft (%, W/v)8 TETE w7 okl &) AR mat S

Fig. 6. The loading amount of vitamin E acetate in the HEE GAEe] WA 7k o2 Akselt. w3t of
PLGA nanoparticles with a variation of concentration of &<] F%7} #A484T HX|&o] F7lsh= Aol o
PLGA and surfactant prepared by the emulsification-diffu- Zo)| oj3} 1) T722}9] B]g-o] 2782 9]} ol
sion method (PLGA concentration (% wiv) @- : 1, -A-: orm Qe s - o

kg o] 9|9 E1go] Z7hsp] whEel Aoz AlR s,

2and ¥ -: 4).

27h FAE S vAl ZloE Al 4% wiv g B

o]l PLGA v & ZAlolMe A= be] ex3d

o2 Qg AH P02 FAY 582 2avh defit B AT A PLGA LR=SIAE Hl-gul gk
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