whll sl

wlill alge yuda @)k






Y eatlly gL L gl 435

il el

gl ol yuday @yl

Ao
romlat) aal g Lab S 3 se juiaat o

s—& Top-down approach cewm—all 5 sLaSY1 138 adinys J¥ slasyt —»
Gl o el Sl aaa U ghpas 3 D pal Clis aas sl
bl Zerdie ol 3okl Jadig cooglhaall aaall ol Lyl
e balde! (8 LIS o pin A Lithography (A s fulll g Jalsh
Jasaiy g b Gad force 548 (o Adlide jpa A sall iy s
ey paall juat WSl s i kel aaall ) Le
WD) iy Aaddl ) 3 ge el i 8 Al Glipal) ana (il
Lol 33 aa iy (5 ians I Sl ana s G 03
el sl g8 A28 Ay sl aaa sl Al ke LssY
Bl b Lgilans aaa o 5 S Ao o adiG 0000 o sall ddida
o st e say Andandl Gablud) (8500 4ndy il aaa jiua
Ao e 3 5 Ay paadl Y5 AgSl Slaty elalt Galiaial Gpusd
e b W pean o8 Tl iyl aaa S sl el
Adindy ol dll Baga g Al gl (el 0 Sl ol B g

AY




LY S g paaad gk rag) QU

Tl dhoay Ll gl Mge ppmat 8 Ulla Zidad) Relicall )kl
R EW YR AYY & (?_':l‘ Gkl GJ.::
ol Slas oladl e Bottom-up approach (cew s (UGN sladyl —¥
5 a0 Gkl Gukd ol Nanosciences ¢l o sle a3 add Ja
e Ll g el o adiad ooy aba VI A ST ol s o
Al oSl Leaa Jaal) il a)

Jodt slaidt ]

e iz OV olaiD e W juzand U Adtaadl gl o e duuaily
s Impact adall y Shear (will 5 Compression Jaaall a5 5l alay &5
I Aarianal (3 lal

Dry milling Sl - yoxlall -

Ao all Gl yn 2 aa e el 3okl ST Ciladl cadall i

a1l alasia¥) 8 e i ST calhadl e ole s llia g d8iaa)
Jet mills A3l paldasdl y (€Y JS—3) Ball mills <l SU calas Laa
very small lax s Sy e pan st daaaiad Allg (-7 JQU5)
aaal Ly gl plaal ) Jasl GiatY G AT e micrometer

At




B gy L L gl i

Bead mill

.+ = | [7.] #Solid
(')o ' o|” particles
o)
o?® o _r .
Grinding media
* [ - @ wy g
o .
0o | %% Liquid
Og0—" g .-”

ﬁ Feed (suspension)

<o S dindas Joe A0S (£-)) abj 0S4

—ie Adlle 5 )08 0 mad s umat A S allae Cuenddul M

i ad L umd¥) U (e 385 §samme jaaad by elally LolinaYl
Gl aaa 53 gadall e polll ¥l QLD 3821 sansall o8 JU
& b ﬁ_}.ﬁ % 9 amall 8 superoxide dismutase ,se_')-'!“ Jabls 5 3 A
O a8 5008 liaal BLGH (e ey Las aanSYT A )
il e e A LA sl B i CpanSY e (il el
GEL Y sl 318 o i (b 2 ST X Y50 sy e il
e la sagal ja IO 0NV e x Y A Y T e 4G Sl o3 dke pumaal)
i gl §yamsall Cona Vv I €Y (e il 508 B0l

ADO




SN g daad gk ragl QLA
Jhs b ehpell el Lginda o pall o gall mdy B Callaall Joss
& sl 13a pasiiy Lo sale 5 4880 Clpa I Joadll andl Lpaay ot
Oaltaa aladi il Che 420l e 48s sl Geabie jpiaad 3 palhadl
A Ll L e i Jaad 50 US B0l 5 ceadid sy Lo S
O Sed daall el (8 Caeadtld 18 0l e s Al
Gyl aan g8 Vom0 Ul ld Clya 5 s S sucralose
hd s M Jgasl (Sary dnieaad o sall dagday ARyl 534y zlil
caltdadly ol )SH callas aaiins Lo Lile 5 Lgaladtinly fagili Voo Uil
Leal g3 Gpe a3 iay i Ailad) A3 o pall Gl ana ] A5
Sl o sa (A a5 LS Lpall Aali¥) a5l Al
Lgniy sl aan pheal] L yo Al € oadius Allali oda ay gilil
S IPEC S PES P EURE ) W RSV

Motur

Separator
Feeder

Grinder

C'ooling system

Control xystem

AT




B Ty I L 5

geliall Mab bl Gilusnal 73 sai (£-¥) JS4

Y1 High pressure homogenization k"5JL..1:.H lradl gt =Y

Microfluidization 4. g S ulf

o Gl il e (657 J8) et dakall Gline aud Gl
Llase Vo o=Y0 2 o 5y dan ) LeIDA 4y die (Bl sl i pay
Gy O Jaddd) Ll S o paty SlIA g (LY e mYe ) JIK
Gl (o laliise G550 dae iy b ol po (b datazn IV (s Fiae g
Ao PLa el Bl - Sliadl Sladiad 3o ds alll iy las Adds
@Il bkl (g guee M5l z A aadliedl Sl izl W daeal
el il g g Sl 8 Adatiall g Ailaadl Gladl Jasy Las

AY




sl J!}AM‘_‘,)E :c_'lbl'l bt

=

A5 Saall ALYL Aelall J gull e (£-¢) g8
da 1L u il e Microfluidization 4 s Sl ALY Calisn
b3 saclie e A8 e A Baalaie Il b e dalaadl Qi of 4 Ll
i) daia ) e sl) aaraa by Soa e (s (it spas
G55 Al Sl el asa pgiea S Bl & il adall 54
DU Jalaall il 4 ey g3 Jlsdll (£ €) JSE gy g - cibilaiun)
Ay ,Saal ALY 3 gl
S8y sral Ul s gt Lt oS5 A Sl DT )b e
piidl Gl 81 e Jeaty Ladislh Cliiadl 2aaily 5 juiaadll e Lusilas
b ek Ay et ALY aadtiiy il Sl pall g Sluawd) ol il
cldaiiad) g &5Y &8 5 syrups 4o Y 5 salad dressing Aadlud) Al z Ll
A8 3gal aaa 5o 5B sy oaly 3l 5 3080 5 4553 cld A3
b Crexdind g L YV aadiadl Ll gea gl peant A5 Sl
3r e e y 7Y Sl Claa z &Y nanocapsulation Ll Alusl

SV o A Y 85 5eal] B dastad aae e ae il ALE e i
Al W Al et dlae A lgaladinl o of Sl e 4l Y

. . L’A—M_ i

Sb Ve daia die 44 Sl ALY Kwon ef al (2002) a2diul a8
G PP g W PR PN D K P REVRRTENR. i QUL RTEN

AA




A ety gl L gl gis

coenzyme Q10 j—aiad jaeli Y1a—¢+ Uil <3 polymethylacrylate
o %40 go J5 Y Al seli€ of I A ol A e il sy Jusdl
Al 3 ally Loy 0 e (coenzyme  Q10) Aledl solall Jadl dtes

gl 55 AN

&J)wﬁjjmsjue‘&mbcw‘@@ﬂyu‘u.'l;..&.u.n‘).a.a;,lﬂj
Aladd uly adai w308 Hydroxypropylmethy! cellulose s sl (i
Oma %38 of 2y 285 A0 e ued (UL 0 ) Bl e uiatl
M Cluad aaa ol e egb Vor ge JB U ) dilaall sl
G gL el e g andiidll daaiall 3ol cadstuedh SUS G glat e
Clma s a5 die led e cang U Al ) a1 e 4liy Calaiid
e Gy o Slall 5 W 3l el G LY e e Ll
| Ll 5 My Lo el gl 3 3eaY! odg) elinall Gabadll Ju
.(£-0 JSI) Nanovalve 4de (3lay (uias

Aagin 3 palt Jstoall lose Ligte I uind] sl a5 oy (€-0) Sk

Ad




_yw‘ J‘y# d)h 1&‘).“ h.lL_l."

Al bzl ik iy o plecall pusigh asanaill A o) N5
H PL&.A_U "Fud.l.g.“ r\:!.q..am daixd g a_!‘,lh.ﬂ-“ se Sl 3dad el las
Soa LAl kil (effective diameter Judh phill) Aslall il
g 9 aral ddluall 038 5 diwiad ol el Jslaall jlue Leggila o jadisy
(i—‘dﬂ) U“'.‘.;"“ 3;1.55_3

o Aexdin ol A Bl e YoV Mg b g 4l plaall 138 Sadug
cCiliaall o gl slecall (e Yoy 455 (S5 il

S ariadl placal juntigh aracadl (£-1) (K4
Ultrasound emulsification g.all (398 Sl>rgall oMYl -V

sy80 e oY) aa g b cla pal) Ll 45 peall 398 o gl i yas

Ay Foa YA ce aadfhuall 0l 3 Lesale o pandl Je 45 00l
) O —iee e lile Gy e die A pall (550 Glasally COLILY
il el ;65 gaty oDl sale 2ga g b A peall (358 ALY o

q.




A gl y R L gl I

Sl (85 38 e 4 e dedaa Sigon M Sguall (358 Jlaall (e dadlal
U558 op sl sa s Jilodl Alle Ao 50 Gl ada Ly dapadl
055 Lo ale L 3Shall Cle il axgy Jagi yall Jarazall o S5 a8y L calaial)

v deay 3 has Ule

Oy yta gaaly 4 suall 358 o gally DALY Badsd 2 L sale
5 sonotrode &b guall 35 o pall Glhal Gkl et o adias Y]
bl et e aadad 4600 5 (5_dball 44 jlall) Lguiad o pall o pall dasls
il 5 continuous  phase yaiuall Low i 4 45 seall (348 Sl gall (Bl
Sl gall U el oy patlly (painddl g dans o) AR S el Jaus
Ay 53 pa sl ol el CBlanaY Y A6yl plealy A guall (358
CN gL s Ul sl skt Ceall e 5 Batch system il il
(e Al all 50Uy 5 e A pusy Jiy B gl g8 A geall Sl gl 23 30
el yal o oy 35 5eli adlatul 2 Y Bl (e b e Ja o cakaill
Qe Jeanidl il (e cpueny A guall (358 il pally cadilh oA il
3yl S I pa 5 e Ay yhay DY ol el Jumiadl e ad e
A geall 358 Do gall Blaall Culaill a8 g0 ) ALE ClLaS) 4ustiad
gt (398 Olasally OanlM (£-V J84) Slea iay 8 G
COlE JAls Life Bra ki I3 dala ) gl A il ) el o ey
ifga 3o lapal B jrae ale e Tasy Y 3 bl e
A su¥L Jap sl §1 il 8 elall e U5 ) el ae e LS YE 200
AUal COATLY 13 axdid 38y A0 geall (350 il gall QU Lo S Fpala 3l
A Slma (W Jsmadl oS 55 cWlf g5 Q) e S o2 el
Sl b B 5 e Ge pusd) o 2y eS¢ 50 o JE U]

9




SN o g pdaat gk e J Gl

Biodegradable o gsull Jladll ALGH &l jal all il Sl 2l st
Jsmaal o Sal Cun bl pasfenidly padlatyl/odanuyt ddaul 5
prena Al 138 Sadiyg g 0See 50 G Jiy ki Lalad B podies Slpa e

o5 palae 43y ylay g Aseptic dalas b ) pear 4aladi0) Sl

(B)

(A) Aaina b_yaiusa 4y yhay 43 geall (398 Cala padly DALY San 5 mranal (£-V) JSd
b Sl jles Gaw bas gl 3 adae (B) 7z S (e Bas sl aladl JSGH

Membrane emulsification &S?LS.&JT g)b::.w'ﬂ—i

&
_continuous phase 2 ‘ “ . J ' ‘emulsaon

— L/ —-
. ‘o ‘O

membrane

disperse phase

@Lﬁ.ﬂ'v coiainy) Ay ylal g_:s:u.a_}'.'z JSs (f.—/\ )JSJE

qy




R aiaill g gL L gl 583
J“_u.ell.laujjiuaabﬁsz_l‘;lc‘fwi o T d\.ij_).)au_\.u
gyl el a Caato ) 2By e J o ugd) 8 elie DA iy
ildatin Al s adlza ety A5 k€ 149 Jle Nackashisma er af
55 g Jalt Jaaall o adas Ay (a1 Cllanll (3 5k &l
A sailh e oaate U je  Sldsdl QO b Sl 50
e J8 A8l llgiud Cun Ailall LSl b ola®) 43y 5l Ll )
SRR PN
bl (s @l 8 568 S DA 6 Alle 5eUS <) Y
(3 ad—5 ykad) 33 jiie By umy il
oDl sale e J8 laS aladid il -V
i) T g U 0558 (8 Laled ST laionad gy S8
S AV Gkl sl e JI 20 Qs da 3l

1A%kl o2 (B ) gualll dagl (g

Y dala 3 Ase Y1 Alasiuly Clatiud) jacaadl Ao U sael Jgka)
o Aadel et Ulla ol e bl oS a8y 2lasiul) e sl
Ngie b haliig

Ba e 5Bl h i) L) oS ) il gl S o Y
oA Gohlb 4 i
BYONE-TPR RPVORY [ PRI [ U501 IR SR YRR RFC WA EREIAY

Cleliall 3 Lali ) b el glhd) Clatiall e b jpiall Sl e

qy




HUY Sga ppdaad o0 adl )l il

UGS pin gy Siall DAY A Y (£-A) JSE siia gy A0 al
Lﬂ,’_‘aL.:'LiJ'u QM;L_.JAMEA;)] C.‘J_’A—“l(i_q)

Membrane Module

Pressure Gauge
Compressed gas
(Nitrogen)
O
Co?\tinuous Phase '
(Aqueous) Dispered Phase
Qil
v (Oil)
Pump Heat Exchanger

‘:‘IL:.‘!.]'I M:L_ﬂw'&h_,.‘cj}n.l (i—ﬂ) Jsd

O Y Al Cai ) AW e sae gl cianiil
Shirazu a—ul Lgdle 3ty Al 5 &35 5 Saall alosall ) Gpala 30 2pze 1
12a jsh a8y Sliall Qi) 8 daxatiudl) L2 s Porous glass
Nakashima & bl 53 sd S0 ol 5 e gl 5 5281 (e g1l
U5l 5 pssie s g o sl 2dST e 5% g5 VAT ol Shimizu
a5l s el aad s gaddly e e sl 138 Sadig LSl
OS b el 0 F Y (e Sae VA= + 5)) Ae 5 il Al
s ddle 3acliSy .Jwyiwdpgmqjtjﬁﬁg}\l\ 24 e Aa y)
ke o e gas DI el gad OB el sl oLl Jla

q¢




P el g Gl L gl g5

Gy Laiy elall (B (055 laiie juieady 8 lgaadind Jew el daadll
pladi ul 5 jnant Gl oA Cy Bl A elall Clatiae jaan 8 lgaladiud
sLall e peb Astall Fnla 30 280 Bpnillys oLl e e Ay
eli & juman oKl 8 Ladan e silanol J 5D Cle sane Jead Cua
i (g elall latine it A (Sas elall aan e ) gaa cala
~S3 a8y feglior sgoa 8 Ula dalidl Aude ) alad i J8
e Sl Calaal V=Y N Gt el Ja gl i aas o (andl
Jpaalt oSl 4l lee cudl Gaedh of 2 W jpiaat b aadiudd Ll
eliad o it e g Ul s Clatiid) 65 ke Clipa e
=3 bl @l pall o aa of 4S8 Al Al ey 38
eliadl & o1y Ol sala 3 Jig padtuuall il o 88 g calatiadl
Aaku al 5
tomaad (B LG O] addiud BB
oy (e 0 sSalt alaiiiall g g single emulsion (5o il ol -
(2 fele celofcy)) saiue Jam gy ita Jauy
ra—aall sl g8 5 double(multiple) emulsion g g0 el alaiudll =Y
Dy f e laf D) s daiy (B i e Bl e
i g bl Qlatidl peaay g (elo/ Adkia Bale elafy el
S Ja Aba ) (daiaYl ok gaal juaadly sl Cati
| L) JS8) Canul sale e (g fina) aidl

q0




S 3l pa ppdant 5k el Y bl

at pressurce py

Dispersed phase (W/0 emulsion)

b T 2] ., e, e O . .
Pl IR S 1 * L AT TS T PR | s, w'E s
"‘-.‘ ,;. ,_. M P' e e -
-, o d
g_: "
' ]
an We¥ ¥
- ** e,
- v
B AL W
- N o \‘."
e
AN, e
o, e . L XL
é . v, kv
‘v gt
. A
9

gr;l'LJu_'l\ QM\JLC}!)A\ bl )9““3:\:“:.’53@:“‘53(““) (i"\ -) Jed

Ay (e Jand de siia il Claiwdl o 55 S e S,
B pee Ayl Sldall CBlanuyl

2 il Sldadh O3l Joscelyne & Tragrarch (1999) ‘a.liluj M
Al Sl pu ol aladiud ae eladl (& Al Cu 3 laies juass 4
Jpa—ad e ggaldl oSa a8y Ll danyS 80 alll 5 Catl als
et sale oladiuls submicron Ay Sae ad O a4y st e
9 - J8Ll VY0 haris Jaxey el Voo dabie dew cLie 5 %A Ay
A il B3V Jlas 4 A cOid sael ) ikl e
S (o fele i) o pm e Jin Al el dunidie 3l
el oLl e paall (e %VO s (g giay mile yuial Sl

41



IR el g N L gl iS5

3 LS o 3 yigall Jul salt Joscelyne & Tragrarch (2000) Lo jaid
P> IR PIONEN X SV [P 5 U B
Sl CBlaaa¥l G et 31 g gl )

e aaalt & 2230 38 5 Microporous glass  qelusall z1a 3l &\53‘1 -
U B R VR TR X U PR\ IR B S IR WY
iy oolosadl 5l sad mla s el pla i ey calisall 2 la 50
gana gde b oLl Ao ) gall s I Al glaut Slually cpe sill DS
oo Jasliy (i) Jous e (30 %010 ) olall 028 HUadl 11555 (e
ASLE B jpa o phandl gk sl

S PPYCVR RV IO S VRO S - KOO STV [ TR - UL B I
s sSo3 o apliadl 2Sl Al g o gt V1 20l ya b pandll
o L@ (g plasadl Hlad paaan Mo Salh ik aaad (5234
Y] e 2 gaaa e
OsSae VE = ¢ 500 cp LIS AR eV plae il ~ )
O lgmpen 5 Sl U8l dad ol alaanily slsall Aaw il paay e
celall Lndll g1 533
Cme lie ahadiind by plofcy ) Cilae jumad G Ade 20l
Gilaie o jun a3 el Dl pe RuieY) paais g b el
iy el
el aa S Apkef L elall Al A2 YV Qs ) (e a8l
P POERLI TP VWISV L0 I R EP DY PR NSRRI R A
P<T5 J8 SUU [ PR N PN PR .25 VP BRI PR KN PR YOS

v




S N g pdnald ok adl Gl Gt

O—Sat oS g elall caall e oLl b i 4 dalaaiul (8
et b ey dlly €Lyl el Clldatis jumad g addadiul
Dl o g gy 3eMS 5005 W g% sty sale i sl
(nall) 2l Lo g )
zh—u (e Ba0na Aalia A pluadl 2ae) porosityeldall Al cualiy
5eliS ) Aaliadt il Lald CBanlY) 3eliS 3 Lala 100 (e L)
zloadlsal el A 0K sl dny ol of VI il sl g 5
sanii o caa A A 85 &Sl 3 yamiall Slust coalescence
cag @y ) datiall st AulSd aae I gaf B eLhad) Aol
Gl ) jpmnd (e Cusy elial Al b Galelall s sled
v 5 A5 e 3 el Sliaadl aead Balely Flawdl ae pa Apulic 3e1iS)
()a:....ul'.) el e gl 38 Ae Y
Lo @ins il g el ol xha e pdtid) b gl Sl Juad
(EVV ) el

sl o g il il a9 e (555 A0S (£-01) J8d

9A




IR Al y N L gl i3

o3 Y A= A G il dau gl (385 de yu ol 5 e sale
i eldad s die (JIS)) Jaelial syl dejudl o3 80 e
gl (B85 50 3 e Ao ey pinall T 5 dpps had Sy Jandilh oy
N\ S EPO X P WP Y P\ PN g I = SO SV
ee) 30 Jaad Y aall o D el U Sy isd) Jau gl
v ofA g a elefiy U uilatia Caladiie (5 oS0 (e 3L Dkually die
o oAl Al s el a8 el a3 Hladinly JISl
aie Ao Jpeandl ) ailus pan g5 b Ll SY) Calaid
cTY davia die (st st AlKd e ag )l JSGL Y Lakia
A g il sl Sl 0585 b By s Yl JIS
> PRSWINE: i B IXYNPRTII S VSO I PRV [P U RLIVREL W R Rk
S At Gling il gl Gl paa o el dan gl (385

el QUaty dedadiad Alla 8 4 i) dau

Emulsifier wookaiuy sale =Y

Yl Jasd Y st (6 058 (A cndid 050 ©OINI sale el
Gl (580 e Je Lee elall s 3l G (adand) it Jl88 e
Lgli Sli ol (Dlaia¥! s s saiusedl Jau gl il Jau
ChaiaY) 0l (oAt Al ey DDl o U ekl e JliS
b Lpalanil g 45 5Saal 5 el il aend ale) ate o Bilas
o sl o aay GO 3 5a e Ailisa gl gl plasinlys g 3
=S i Mlanuyl sole ddlial Qlldy monodisperse uilade cadadi

S il 90 %o+ 57) eadaadl Gl e il ol aa g sl) IS

84




SU0 2 ga aeiaat gk el Q)

= ) alien aanil o g geall Gl IS e %) g0 4l g Sl
Gl IS 38 55 3al y Jo il Jaw g s aas o aa g (sl
A 5858055 o aa i slhall V) sl e a2 geal)

il e Ld Gl (gAY CNanLY|

el Ja gl 55 e Jara g cOSA) dada il -t

A= i miall dan gl adal axdsiall Jng.all) gﬁim‘)"'l.bi.u':e&;l)
il g oLl aloe A S gl 5 5e Jona A (eliall ol
dpi el dasn ) vie Lgie Sl Un saua R alise 3 At aladn)
<) Akl Alla b asdieal rall o aa g i leld) 5SH Al i
JE € Yo o bz g5 s See ¢ A= Y Uil plse
G g eiiiall Jan gl e taa 5 S Clns 580 B (505 sl
e At a5 g tha) e S8 J3 da g alasil o
VoY bgra aladi ul G ) Gl s a8 )5S O
G S i il dan gl 5 el daall Gogllaal oY) asdl 08
Gelwf af VY=Y Gnla gl sdmid) Jau gl 5y e Joee of g
Dby dlees 3 Apdel aladiily el 8 ) calaiae jpmat) Cali
Yo Mo e dame S0 3505 Sae v sA plaey dniel alasnd
- s L] ‘- . - L eom .- Y -

Al e OS50 ) alaar Cu N 8 Leas G olal) dias




B gieadly g L gl i3

DUl 80l Aey dmial) Jangll 5y e Jaae 32 Ol Rule Adeay
NUT P URPCTA P G IV
Ayl galadl da p-o
Saal OO 4 55 A Jadgall (e 50l o el e
Ot 3ale iy sl Aay ) o bl Dl (e
Lol i agil b el o sy ladall gaal 4y L Resddid
A5l il o gl il aaa B 0 Aadly sl
pHdl ili -1
oo Al o la il DA e Pl oA B pH J i
Gilin 5 Jolas A Laii dendiaall Gpde Y JKB (DAY elie mhas
Jolai dails (pe padieall pH DAL Al ) dum e Aiad i€
oabiaa) Jasa o paly ik DAY adgd 5K B alind
e (ORI M ge) Ladaw ddalill o gal)
rotating ! 53 s—Jas (Vladisavljevic & Williams, 2006) G~
G e il e skl el pladid e adde el Cand
(O3—Saa Voo Hdad) ol Al 408 Aalitic alue Slaal 5 gy Taall
S 0 il dawll Gl (0 6S5 o sebay avaaill 134 of 83 s
Al Jane Al al a8 AR o a1 Asliaall il e Leldanl
b gena hangia Jsa il da gl ilua &g 68 Jah Y0 € 58— A
OsSaell alatiil)




HL A g aiand b cadd N Ll

Micro channel emulsification 4281 deolund! 2eit LIb OMouwwl -0

A Apalanall pedh il pladcialy pdiiall Jau gl Clyen (585 A8 (41 Y) S

Lgie abiasy Jadall 4l ph 4 Slledl OOyl Bla 4l b 2
Ayl L 4000 &l jle e Sla sl 5 5 oSalall e ad Hd aladaal |
aluall (e Calias (etching technology Jaisll L 5l 55) diald dsa 4l 5i<
B 7 MU (VP YT SPPVO. JCY L VL - R L S TOUR S5 A BV
Ao gl Ly 8 e g g2 P& Jais Ciad S sl e i
OTTE NI ) SO RUTRUPRSV- WO 5 R I R VEO O P
Gldiare o dany bzl b5 Gaiaidl g sl y Aol 5 s
Do) Aama 09585 Jal pa (£VY) U85 gy Ledliaill y 45 sSaall Agpal
AR Ageluadd) el Sy il

i WY o SUBBAYY Lambrich & Schubert (2005) (il 85
ol Lad AR Aabiaal ety DAty y il

A




AR iy g o5

REVE AN CDada¥l | A (DY
T N R W N
v Yomo g (QJ_;S*.) i.m.-d';(aj
| ailaie G Gl plasd 55
| L) o (AelofY o/7s) sl Jace
%Y= ¢ %Y. %Yo e %oe-re | 8 Bl ugdl 585
[ e

_

Q’JL..&A}‘ d;‘.‘l —dyina

b —h fie Lte Y 5o lS aii blaa

Super critical fluids 2> 21 B34 f51gudl-1

5 gl o lgdsad e il Jad e dajall 358 I gl and (Blhay
baa H g5 ) pall 4o j0 el dua Jle daina ) gl o5 2 AL
gl ld AL A 5 el o S Leadie (56K cpdlh 2 sl
1 gl Labadi uf b sl AsE ey g Il pal gad e NS iy
o jall 358 Al e 3 jpadd) dnal jab |yt g8l el (16 i
ol il Leatastad (Say <t S e st o e

oy




L ga premald LR R E PR

s * _o
@ L J
Agqueous solution of Y * o
Na,S + BSA .
—p L ®
L
L4 L
BSA-conjugated Ag,S
nenoparticles

Prassure
Generator

ool 32l &y by sl (e sl Blaial) Ldadll <l 5 ilapa jpast (£ F) J24
(Meziani ef al, 2004) da al 348 (B el Jallaad daedl)

S PRNVRSE SO USROS PO T T JECIRECE
fa¥ Lgie 3k san Sl Gl
Rapid expansion of super A ol @58 Jdlaall gy puldh 2aal 45 )l -

critical solutions

Glis 3 o L jrcant o gall ol gl 43 o 36yl oda ey
e (e de s harall ALY Sl casi g oall 358 G 3 il
Sl g 4 e O5S3 Les spray nozzle dinis x5 55 Aai8 JUA Jlaall
Jsmaall diy Wiy s 5] jme 2ida 5 ) ga o 0 50l (1 de s
ey A sSiall cilpall alaal e Gava a5 Ads Gl o
Jsa g (B 2l EG Alsladd g A0 dadd (i g 55 sl
raaslll el J85 8 pSayy Ay ) 6 sea )z el 558 oL

Yot




AR aiall y N La gl gis

adiiinall baall -

z oAl dadd ol -

ol (s Jll B il S 5 -

sl da -

iy s Gty sl 3ud Al Lkl min e el daynsal 3
cslaadl JSE i) JSAl e daall Clanall Leae J a8 dia
A gumal) 2 gal) Baalis juiad 8 e sl daall Ak padius Lesale

o 8 Ui Uil 25 5a) das Al 8 0S5 Gaalad) o 2ay S8
Yoomde oz g all damd die e gl A=Y A0 pShall laall Slgdll il
3 3L ey Raaad 058 o) e Jy Lee (Sl gindl (A e gl
Gapsbir o juia a3 8 A0kl o2 il By L AT A8 e LA
+Jg s glanlill S Lgpa Adaldilt o) gl (lamy (e il

Gu—d Jilw I aa iy Eusy (Meziani ef al, 2004) A4 all & ga 3
iaaill 1385 5 pdlie ol gell (e Yy 5 pile ol sedl e Yy cnde bz all
30 Al Jaag Lea 5 A0 Aa78 (e Lean g 4 2 Slunall s 3005 aley
sa il Akl 5 ) sl 4kl (£7)F) JSG pa gy Gl ana
Aol sl Gl D o5 L ddadi o e &) o S Ny e jull
gl 00 e JH Ul 3 s e By Jlall 030 Jgaand) (Sl
Gas anti-solvent <olall sliaall Jdl 45yl Y

AL e el Gualae yaiad 3 Udasial 5| Ly ST da ol
gl s 3l gall pine Jie 5 sl gl (358 S S Qs

Y0




S Sl pa ppdad 3k il S U
23ally (il e ol g L e 6,8 e Al ko3 iy
Ayl Aeniid e 85 eyl e g pume e
Cudeall G (g g all Coddll Bz all (38 Sl (lsh s ARl
A lS da L 000 diep 4 LA ) Y e 5 5,8 4 sadial
Dl LY Jle 508y (5 puanl) el maay 7 el (38 Sl Juiy
Gb il 330 3 Lpann 33y Lehe Cllag S50 4 (e 4 Shal Al
p2ady ade Lol el 5oLl 6 a5 geandl il el
Gla i cuddl (8 3 g0 520 (e daglia Gl e a8 A5 Hhll oda
pA A Creddiwd 3y Led Ll gd ¥ aee COUAY leg el e dibida
PP Uy s sale) 5 5 )50 46y

Electrified o Jlowo I j5-x0dl JLS Pl DL adudl Y
Coacxial Liquid Jet

al—a (e 5_hi/4na Aala) microencapsulation kgl ALSlly auad
e S Clyadl paa Jigy Ala 3ale e iR A jle AL i Ada
Jadi 133 33 Agelia Gliuks addal alullly . fe gt Yoow e Aadlll
s J iy s B e Lgan g ALl S al h g
Ba e ok ity ALl gl i b pSadl SIS Lo dua )
5 Ayl R sl sl 50 L ALl 55y
e A g aal ey il et sa e b il ae 3kl e
ALl of gall ppemad 8 lghled




A aalll y o3l L gl 9l

idS Jae 80 cias jaad AU il L ada Ay ke (€- 3 8) 84
Aol o gl o5 A aSasl e 5yl -

Al Sl Ay 8 el S om0 sl Gial eall e
Jooa ] 538a) Aol Baal 5 Al 5k aa i Y QU Dl 3kl 5 jaadd
ALl 3 gl bl

sl A Bl il adal ke ALl o gl judaad yde
Gk oo Lt caliny Sl 3 gl juiaad) luos lalag) (6= ¢ JS2)
U i 8 Satll el Ve gy Apalid

S Al €15 e JY 4Gkl 028 Loscertales er al (2002) adai
Sl e aeluy Al skl o3 alasiul of 2a Al A & Qi blas
electrostatic Sl g el AN AKaSal L &5 8ol Sl il /iyl

VoY




FU N ga ppdaad 3k e A il

ail € o, Ji s b A yadls . gl ldaied stability
P A gy el S0 Saee s Gy el (5 et gl Jal
electric  Alle 2 eS8 Jrad a3 Al (Al BaLa) Sl cpa s g
shSsde) baall e S L o8l I leadl Ly conductivity
Sl calglaall g e Ao e (b aSatllyy . oain V1l & jlEe (il g8
el 2 5 Al st die ol DUl JSAD Bl pan i€y 0 <)
I il gy il 3 el Ll 45 g e Jay e ) oS4
Syl aas (e Gud a5 (g2 gd Ay Sl plal ) = ladl Al cos
Dl 2 gm ol Gy iy Al @l phail ana o S5 a8y L (£) S
A S S AR BYVEN | R PPN [ it - P I O EN QT TR PR JPRPREUAOY
4 gSadl)

b e i padieed) il aga 50l o Chen er al (2005) JS3 s
bl Cially (bl 5ale) sl Jabaall a3 sl il 0488
AL 3 ) el Laa oL o

o eS U il s (il adall 48l Caeaiiad Baas
(Bocanegra ef al, 2005) 4luaSall JSISH 30 ) yuiass

1 e (ugSil gl elal¥) —Lild
Lol el U sSal e ey gl N ga skt o olad¥ ia ey
Ll QS5 3 G aSatl Ly olad 13g) Lady L i) o 0S5 D

ool Ay A S I Sl a5 el (e
508 e olad¥l i aaingy . A5V Al S AN ey S sl il




) pieall y g Ly gt 35

iy b Chad daae pwas JSG self assembly (Sl p e <l el

caad) Sl cauS G N g sl L Sl 5y Jeli

Ofis—Se m AN 5 Caall 658 G o5 (do S b adiag
Ciall g8 oy il el cesigd JCal Al clilll La el
¥ Sl s pHULs 3l pad et el se $any Sl jal) il
Jadl o (Adipead (358 Cha gall/ yaill/Lascall) LR (g 5l 5 Jan sl
Gl jadl e 3aate Ay JSA o Jpandl ey aublinadl S <0
b Lo 23V Jlae 3 ulead) Clipdal) QBT (g

100

60

Temperature{*C)

40 —§

50 80 a
Water, %

(=)
3..
o
o

T>
Crystal T water

dgala¥) Gy yudall SN a5 A A4S (£-10) Jed




S S pa pulad § ok ral Gl

(Sagalowioz et al, 2006) &3l ST gl (-

o el 2 Y1 e %OV M a Llindia y Aalal) iy pudall Jia
5aa Alllal g LSD g Al (e B3N e el 8 aadi s bl
Al b aSaall V) a8 aadid LeS 4Kl BlsaYly Laall
e 33l Aalal) oy judall of aa g a8y baiidl 58 0 0K
liquid crystalline Al Ay )5l Bl (¥ dilida ;gm & S i il
O (ol dadd 5 685 i (€1 0) JS5 ia g g elally g Je e phases
elall dpn il Lai oLl g (5 a3 (solal 2 yulds) Dimidon (sl
o ae ) ) Alla 8 gl 030 S5 Jaglaall 8 salalY) oy judall
elall Gi 5 el A ) Baame iy ke ad Lld ey e sa g (mad)
Mdiay Akl Al JSEYY & eall jdige Ll o5 88 (&) LpHY —
effective  cross- 4— AJlaill i yalalall dalocdl g alshy 1 sl pns o
.packaging factor(P) dhaill ydige aul ade (3l sectional area

Aola) iy pudall A3 Ll Adbsal adaidl) (£-V0) JS5 gy

Cans s pdgall Rad uis QS eVl (A 28N ae Al 85 e
Vel Aed € 1N lly ey . aaiuall cudall 55 el e el gall
s ielind gl 050 lamellas plaedl SRkl oLl ) 425 <l ol ol
Lt JEENYT  micelles Clamenll S5 Y e J8 gl daid dla
o sSn Ay OIS (5858 Y e el el Aed cal€ 1 L hexagonal
cubic aladl JSAN jelays (£-17) JSAG i gedt saill e (Cy ifela)

cossSadl ouhadl g bl JSEN cou Audan g Als S bicontinuous phase

Yy




g.‘lll:\i.llll Al g g3l Ly 4l 43

monoolein, monolinolein daxi—dl & AaY! Sy pulall &g

A el Gy e Tall o e A A0 5 e As 0 e canSll R
Al 1A hll et V1 iy 02V e As e e JSAN 138 (S8 dalal
Gla g Lgaa Jalall Cunnay Lo dallal Lt g 5h Sl cunSall JSEY i
S IS e Bilas oy yh cald el g e )5 s Dlead) Lalid) (el
28 s edaisey Apalal) Ul julal) A0 A0 JISEY) iy L sedl)
o deay (asSadl adanddl SN 3 Apala it iy sudal mdase of S
zledh (Saddl G dasy Sl JSI e 3 Cslad s g aafYat oo
AajlS oLl im0 o L iy dadl 0das 4 (o AT Mge e s
(£ TOSE) 2 pudall Sl JSA 8 Woga s ofSe il 55 Aalate i 4l




AU N ga judad Gk st Gl

Water in ail
Vigh1
plene
13<V/ak1/2
Qilin @
water
Vial<1/3
Apola¥l iy juldall Clasadd dilisall JEIYI (£-11) J8d

Ll cgalall aypulall A GS Gl e Giliadl Soal S
et S DA byad o ey Sl Sl s Al By
s $Saall
e 3 a1 Gy julall 4903 3l g i Cundin) N
Alladll 3alall Dlen Cun Gab L lad) il 3 aSaill g Aladl) soladl Alead 2500

ol padall xSl Sl JKA A Shagindl Qs pled of sy 28
gl QY o aay U3 L e 3 el e ot ol ey DpalaY)

YA Y




AR pdaatll y g L 53

il el aia LS 5auSYT e Asedall Gl all s Bpalall Sy yulall
a3 s g S 2y ol g O JEal s Jad . paatl (e 3 jaiadll
b b o o 8 bl ) i ane A3 e Silaend S0 Ao
Il sy oy Gl e dgany Gpdlall iy pudall CuCdl Sl (S
e S Lt i Aladl solall I 40 aSail Cam pep kel e
Sl A Kl 85 ) Alladll ol el i e il ol

GgaaYl Gl yulall

by dadl 4Gl Sl Gl alla ldadind s s s e e Jllg

lgia Jlonall 130 8 Aege | )15l Canli o oSy Ll W1 eh3 8 aalad

Sl pw IaB 3 AAN L Sl CuSl Al Creadnid 288 reactors e lil -
On el ol yald Lo e SOl (e 46 o e )5S p 1Y ataY)
calall Slall S 5 b 2,2-furfurylthiol Y Jb, s 8 5 (e
Jodadl b Jelal i de ju (e & e Vg sl LulaY) Gy julall
5% el e 8 saam A K S e 0560 I ALLYL S
5ol iy Jelial o s of gind ) ola¥l ay pudadh g oLl cpy oG pedad
Are MLl

Cre S LS e 38 o aap B 4Kl S e 2 ST -
Loadt il e calide daai o3 dpalalfl Gy pulall S Sl (oS 5l
oAt dllas

Oluig ! o g U il =Y

gl Dl g Sl s L (e s BV £ 3l il
(Graveland- 5a—ae Chg ks Caal Bacillus - licheniformis G 3 (e el
Yy




S g pgedaad 5k cagh ) Gl

VE-Y e r e 0 i Jdan Al 0 )5S Bikkerd and Kruif, 2006)
=S5 A Sl Pha e (A S s 5 e 5 el g o silla ghs
252 A nono tubes U bl ) &3 nucleation and growth <L sill gaiy
pac 435Sl ) Jsha jday (€7 JS8) ppadlSD Bie aulia 5018
(s kil gie i A ahy jlaly el Yoo e oa sl g g Saa
O s Al JIad ) 55 aend (e Ly S0 AU a0 Haa o aaall
Gl o3 o e Llgie ol canldl (S s A8 e 38 caS1 5 Ll
220 Aan o) e WSV aa Yo e BT 5SS i S Y
[ dsa ¥ asllS 58 55 V50 pH «Jgale VO Tris w8 aliie Jslae
s aend S0 Al e Ji Al S Al A (e sallESYUN e
O <y Jdadll o g e (Yo € ) Adle Aasi dgay U QIS S pde
e Al D sa g 8 SIS gl S8 g all (sl
Ay gl Gapll 058 e (A gl e BY) ol sl Sy

s stall paail I

cr-factalburmn tydrolysed B Ll

G sl pe g Canlil S5 e (£-1Y) J8&
aliiall SIS Graveland-Bikkerd and Kruif, ( 2006) il 285
P sl e 05 a0 A gl Culdly

N CEPR R XU P g Jal 43a8) viscosifier da g 3245 -




S giaatll g g L i3

A ilh Ce SV gl il dalinay 1k gelation S (s -
gl o LS 8 g 5SSy Blle Ada 53 2D 0555 (S
cslid o Sl

Sadall g (e sl A) e anll SSYGNY gl ol (o gt Aluukl -
g S 3o ae Ll Ga ladal laaase ] Ldaay Ll 2 gaadll
Sl pal a8 ADA e aSanl Se aaaal Sl aS
A5 jadaall o galt o i b aSadl sy Lay (7l Jada (o)

Self Assembled Polymers  JI0!  SUJt s 1 O15 O poudgd! =

oo 2ms I G S e 5 ) Sl s il
ar—e iy )l all A€ualual) long-range repulsion ALl Jal so (ga aud
columbic  ga s s8I L 5 santiusall o gaadl ol Y1 Jlaill ¢33 5l
Ay gl Jadl 5 411) short range repulsion AU (je jual (saa 4 (repulsion
Glalia¥l oda ¥ 5ty . (electric dipole interactiondBlill Ay S Ayl
e U Ul e b L Ay saal) JEAI 3 5l il sl b
— excluded volume interaction 3asfiw—alf a g aall @ Maly 5 (B a
8 il Legd (LU S Al (e e 5t e ST (A g A8 SLALN < e sl
dapls i 60 .phase separation blu Yl Jladl JMA S el e
Dl S Sy el o iy JSE e S5 30 S S
e A8 LA iyl Ceand (55 e ladd 3 53l el pally Jas )
S O padd pall B S Ladie WY Jlagils Yo om0 haly Slapwa 35 5a
Sl SN g AT alas Ay Sl Jolae 0 il SUl JSal
layer by layer Zigay diuks Galeaie¥! oUaiy Y g (588 o S 5yl

AR




S 3 g paadaad G5k el Y el

Ala gy Adllae dad 50 AT e Culy 3 g G e absorption
2 pSai iy dlallas ddsase o8 5 colloidosomes auly oy jaall o G
sy GlS jall 228 juaal 2y A8 iy Leaklaa g Lold 5 Lgaaa
oo Lsi sl JEEI (fd dllyy Cdaind (N mhae e g i)
o3 Jolis iy 5 men ol s Lgd (3 sSaall a0 iy a1 5 jal
ot oS Lglan s s GO A e a Bl b il

5 jainall 3 a9 i

A1 o1 W Lguo Ol yondgs ope g3l Ol uiazi—£

iy € all A AalilS Lot gl Slpa 8 il 53V aal s
Ll ALwsl 55k e 1oES Y By Al e 0585 o g el il
Al bl aladig o adiad saaa 3k Chaaia aw Lo 3l a3gr &Y
Gl jaiaad 44l Cal€ 136 L Sl minal e L] e Slslal
Y okl eda U Apew il il ) By gme Cilgie Pasn e ades gl
ik jas) aid ol e g A3 alasiud gl Sla s sl
spy Al Al Clpddl daal je piaadl o g JUN Qs jacass
e MﬁUGhﬁ#Méﬁﬁﬂﬁyj@‘oﬂ%}g‘ el
s ymaad cllal 580 G5 3 Gkl ey i Al sac b Jal ge
et Wy bl gl 3 de A cldaanadl <han gl
ik N ALaYL S e il 5 alll s bl i A/ Sl
LgPa e Sy Gl g Lo e 3L 5 electrospraying 2 seSH 33
Jlae asiuly ol g sl Ve e B il 6l Glia o Jpaal
g gadl it el el bl

11




A a5 i L ) giS3
(Ibrahim et al, 1992) (Alall Cuaill 30 V- ¢

Gl nd aals mddl e e 385 0 Je 25kl o3 adiad
3 e al g3 2 Jdlaa g8 JSla dawy S protective colloid abadlall
Sl Glma e (el s ol G 3 el ol Gl L lle 35530
(051 ) oLl 2 S g3 e (3 4 Leilen 5l 5200
elall il Lelof ) laiue S0 nlll Gl xe Gl slaall 7 e
O b Sl e gl d 80 (g pmall cudedl Jaag Lee Gilatial) Y
Wil S ol 5 all LS pall f jatae LAGE clalb 8 80 e jad ol meaty
O aldd W 0,80 gl clapa R85 2% | ppal s gl Clasad U a
Gl O o ot My AR it il (ddl s sl Jie) pasll o 5
Y gAY Gl A e Al S Ale 508 cld aldl g il
sl Al LS el e jeat) Lgalasi

(Fessi et al, 1989) Nano precipitation UGl cuww 2l Y-

Gob o Al U Gl L gy G aldl o 1 Gk oS

20 e 0x Oe OS5l O pueS (e Jpeaadl (a5 gl
Se bl we el sl Ol A8yl 38 (AL GB aliie oLk dalae JaN
JENT o 0! e elal ) 5t QS (g pime e b g i il
Jstaall W iy Al Cule 8 i€ S pal il ) Sall Gl
Lla s eisal Jo ging e Jslae ) Bladl Jglad il L Gl
o sl AN (g pumal) (bl B Cua el Gl ge ada

oA M i gl el jhd oS die Lay Les Jandall Sl Jas sl 3 Ll
mha el i e el sl JEL 5 4l o el S Gl (s gias

Y'Y




U o pual gk tal ol

L.l:.\ .n“ ‘) ‘.\.!,.! ,aj ’S.\.c\.‘d | Q‘)J:HL:‘ .E.l;.l_ o C-LI-.:I-'D L.'lJSA C-LA-“_"‘ L;l'l)w'l IF-LE:L“

(Beck et al, 1979) Solvent precipitation uiall ol cuw 5l Y—¢

§ s cude b LS O el o Sall 5 pad sl iy Ay shal o2a 8
G 5—ing a Jstae 20l Jslaall Gy olally o ¥ ldaill B
Alee Sl oyl S Jiayy datine oS Jadall uiag B e o
bl oy s (e (5 sl Cudall iy e Jaba gD Jlais!
aall Ll 4 St Ne pad gl 38 5 e 33 Lee Gladl Jan ) i
amaall bl AN sl UK A 5 ) 505 g2 5 Taslly
You=Ve fumy 5 plaals Al iluall g & i caad il
. gl
ra— Gl S Sla sl 320 S aadfiuall (5 padl e gll lagig
D o A Gl g 8 el oy elall o IS S ane (5580 38 il
a—and JSLi e U gagy 8 AR ALY A Lealadnul 4 Clyaal
any N Les alilie e eliall 8 Leay )9 Jaay Sl aeath bl
gl s DAL agh (g5 el (o AL U AUSK WAl Je (s
e Tl A el el e oSBU Cudall s ey sl Lpdans

183 800 B ) g
Al Slowdl! b Sslroxig Db oaxs -0
sl e Gk O Adiall gl g0 Claasdy Slasauaad

: LFlL’a.H

YYA




q-“:\i.“ Liuaill  gIUN Ly ph 930

Sl 3 Lghaas o el Allail) salad 1 claplll ) pgaad Gugiaill -
Ladaw Alatoll 0lall (o Jslaa B sgaadl puiad ol &5 5 ) ggaal
RUNDS 3 SA PR U ORI P FTCNEVREC QR P
RICCEICTRR B SR W IR RS SN Y 3 D R
(> sk probe sl aladinf slel je aa A geall 550 ila gal
aSaill aa iUl Cdatiiaall s Ly o bl Gaeay Slapall &gk Y
Sl Aea 1 il e Jgeanll 3y A g Aa e 3
v sllaall (5 sbal

hili s A Gkl oh b iy ol spad B8 CManlY) -
et isal Uy lae e (A0 Dladl) 3ol + lanll) | sgead)
~Teday e (el il #3 el Jadl (i) Latas
a—a (7)) U Ll ALl oy A0 Al bl (o sSE L0V
038 i Aall Apaal 3yl 5 ks iy citlaall o s ooyl
ey s Gl (s b Aaa Als e i Cus &kl
20y = Yo 1) il Jslae (M Ul el A o) il

st b A Madll Bal el 35 Ay yhall eda 8 Lo U uianl] Y
S S aa gl Al sl falidl a8 sl
idadae aladn b 45S0dl Aball ol ABS ek L ciladl B
Slyall ¢ 358 cakll ol 5 jall gl ) aae Blel g ae i SN
500 Aa s de okl alay A Ladas Adadii 0l J slase A Apslil
Ayl o2a ity o sllaall il aan 1 gea gl aidie
Ao o pe Jead I ddiall ladl U Clga juead
Al & el dlalaal




L pa jadaad 3kl N Gl

Ala 8 330 A8 ylay o ey L a0l il (Sey YAl S
Ve e b lgaail Al JB Y AN clall

'Y






