n

Y
o
bt inihes Ja b gl

i

484F

1Fo¥ Jlom 5550 5lao 593 4 99 39 (35 i dond ) ag@ﬁ |

-
o
fz

<, ég.uﬁ%s& E}Lxﬂ g..&,i.m J@.&Wf ALty S

\.4'

(1) &k & b

YELHATIY

M&\f& Lf:’?fﬁ“" ul‘o)

u'ﬁfg.ue a)‘.m PRIEEH a@b&m' alge olane

Syl 51 |l St laial stae

el g0 AR gatne

oot cgli ata 53 K3 328 5 medd madlio) (55Tl Jguol
) A 3 35 LSl Jdabe Ko b oandisn o (5355800
g Sigs Cuns j o { o § (U0 J5Sgag Slo LS 0
il alwgt jo gl

{ 2318 phie 5 ped yge3l ol ; { i 20 totbanie il 3 2olAan ]

<dgihogn 5y iy e 3 pdiinly g 2l g0 Jome el 1 P0n gl gBoin g rulim poloist ol 382 Cope 3T (157 0 51 0 203 S5 g 0 0 S R g TS el 3

L ollnil W i M;Q%é Ak gaind ik ] iﬁ.«zxi&;

-

www . Saniashs.com



Y amio ( 484F )

U ogs  Jode 8 led gl o Jols LS.MS" | PR b ald 8ol U vt il
ol 730 J s 0 g £t (LW 1gw Az B0 g delinwly VL cande 4 0959 Wyl GYL )0 e (olbate 6 4lel
othoiige ol 1 plasliguunly omly 9 W1 Az b0 al> (53,

Kt o oot m (59l s ool 36 Sl 30 K o 9 s ot lio) (51909l Jpoorl) i g 1 4k oo
Aol olef 40 pebrw | ictigee 9 oo Const j o (s j ol (55509 (Tlo iliptt o2 5 O pKhos uﬁi’-ﬁ“w) P

/\f

flel g o plas Jola ,\-'-ng;ffvi\
723,50 10 olal 4y rxSo oz (¥ ﬁ&ﬁ‘“%}ﬁ;ﬁ“ o
Jng Seen V0 shasl 4y _oanSn e il 03 (F oskon S0 0 6..?;,@;&;;4 es (8
93 e v &l lwgil ylges o0 Anodic aluminum uxu& it e s B jfoslil b Y
agf\\}; 055 dt

‘.5"9""‘}.?{'3Q LSM‘S" é“"")“"‘" (Y » P g e 5;\ ‘\} le)rb.ﬁ 64&5;@0 u’jﬁa!)ﬂu (\

-Y
~ A “z \ ;;:';f o px1s” VM™ (1
E i S W - - -
‘;2'5j REN W vy VM (v
220l e 5 -
50 o %Yo MV
~ 150 —F -1
5 Yxie m MV (f
P10k
2 ¢ .
Losk
{, {% ‘ﬁ.\\a L} . .{‘{»M/! 1 L i i
A % 69204 06 08 10 12 14 16
LN Concentration{niv}
N RS ER— abaty Lodla ;Lo Gl o1 U ceerere GrSoilail G e -
oiiias - (Precision) cés (¥ oosSne - (Precision) cds ()
eafinns - (AcCUTACY Jicms (F e - (Accuracy) oo (¥
Ctmit] SlnSed 90 gl 439 A ot 310 0 gild D393l ol S0 g 0,8 slo MT YU Lol S0 acgeme g0 -0
] i 290 A2 gozmo (55 61 gl 3l alold g Jsl degomo LI Iw Gl s s
" .‘.“.“ " .-.‘“ (T )LJ...)—LAS(‘
“ 5_ “ ,\-“ (f. N.g'““):uo‘s(‘v
L LI S PUI-RAT-T-IvEL g FL- RAWIN Z1EE PN v PPN Svi) I VL X E VR Como b gl 0 olg0 P
Lo 33 ol wigly8 o pudolisial U ol (Y Lo 33yl W18 L pendoliieg 2 (3
bl gloalils Citu o uadolisel o (F ol glaalkitls Cl & udslisnag )3 (Y

(2 oty g )T sVl gos 3 oo B3l s 05 ol
www . Saniashs.com



Y amio ( 484F )

10351 Camoay (FLEMb! (4fg¥ o0 b 30 (gilenecds UBigas £33 030 30 13 SOSHST jl diwd plaS p0 -
STM&FTIR (v XPS&FTIR ¢
XPS & EDAX (f EDAX & STM (¥
Fogus oo ooliciw] Sputtering uiglyd 3l p; obdasio fST I Suplas 0 —A
Energy Dispersive X-ray Spectroscopy (EDAX) ¢
Secondary lon Mass Spectroscopy (SIMS) (v
Auger Electron Spectroscopy (AES) (v
Magnetron Sputtering (MS) (f
Flmol Cara 30 g3 o sles plos Dynamic light scattering (DLS) ¢ uFo3luil jog) 0,00 50 -4
Ao Gl Hlasil co ps (3510 0t 8 s Pl a 59y SRl LG
ol (8308 (53975 g8 Ton 5l e By, Cnl lalagil S8 (g oS ojlody ;ﬁﬂ \6"":
wtw casie @u a)u&)ors)f u1 5 51 s sayli LH HMHQWW
A dwm@\%@? s 043‘ os»‘ﬂ‘ -\
9% 6593 098Il g Sl Pl BY u—’{-" s rw‘ &}JW\'@ S, i ()
g5 590 il S (65,1 L 3 93 1 3ol )15 uﬁfﬁf‘*@"{d‘% ats:}*ﬁ Sy *-XM“Y!J" 0,97 5 (¥
g C)L” ! w '_ X
g.;"-’ w%)\}:wz%)&" uﬁrﬂ il 4y uﬁrﬂl Se 25 (‘f
mas.n &y oy f. M@;@»w b JUU oS 3l ¥l j9ee b o Jgane yobay =1
Gk &a im)!w qgm XULM cE . (Turbulenty azisi - LF yeao Ldoas ()

S %&3«’\@ il _pa ¥ Ldls! (Laminar) o] o> Jdsas (¥
Oy D il asad bp e 1y e e S 5
S SIS B e 33 Jlos ety (F
?ag.w‘_;e o@%? ‘,‘)ﬁ, wﬁw LY SUE PR PPN (Evaneecence WAVE) cdigiioxa zao yea 51 VY
) x\\:i !‘\:j, X-ray Absorption Near-Edge Structure (\

% a‘%\g\\};:;,nm/ Ultraviolet Photoemission Spectroscopy (¥
Surface Extended X-ray Absorption Spectroscopy (¥

Attenuated Total Reflectance Fourier Transform Infra-red Spectroscopy (f
Y] Py S B\ R csly Aol (6 pialony ola5 Y llgi JoMge dz Ja Y

Rl Al e (Y o il old 25 ()

Al hanl B oder (F AL il ol 25 (Y
Flaw! w30 g 3 ylee plas o jls 108 QLT glod yo 4F Ul yaed SO S590 0 ~1F

el 350 ) B ik, s O

i g ol glogs mSU 5T e w8yl (S5 2SIl slea i (Y

5l (g S (Fasila; o G ey g 12 39 ae slagyy S (Y

5l i (S S (ol jo byl 10 S9zge (Su iUl (sl i (F

b oilads M)T il s 0 god WS g 03 iﬁ.«:&i@a
www . Saniashs.com



F amivo ( 484F )

£2,5 gl Al (g p Jbis b 8590 4o (FLEMMbT g8 (o0 05 SlB by, 5T diws plas' L
X-ray Diffraction .1

Nuclear Magnetic Resonance Spectroscopy 1l

Atomic Force Microscopy/Spectroscopy I

Scanning Tunneling Microscopy/Spectroscopy IV

Scanning Electron Microscopy .V

Iv.io

i gy

VIV ¢

IV It

o1 waled aigkar T 3l ylye JU d o 1 Loy (30,50 puid Conms cmtrd SadlS 1y ‘5!::)(& o g

-18

Al e bl (Y w& LAl ()

1o osle g 4y Sty (F ) "\ ?;‘:‘f“”;@ ol (¥

(Granular Particle) aloy, olse < lanssls ’<ﬁ.p§3b§j;b ig}w)lf) Lg!mjp slga ()
7]

loassls < (Granular Particle) alsj) slga <\Sf %\]5 g olgs < 1340 (¥

beasels > (Granular Particle)-als M\s»}&,{‘% IO (ol ades olge > 2,300 (¥

(Granular Particle) wloj, slse D\l.?f{é;ga S el > (dIS) gladas sl (F

i,
S R e

xl X‘i‘ ;: \ {\1 Qé;-,‘:fg" )1)9 leaog..\zn Az 4o iabpﬂ oj]...\;‘

- A !"\,% " .
f:ﬁwb S \,J )wf Foogili S 51 e ()
,&m@\ ,mi(f" piegied oy 3l e (Y
i { Brust method) W‘)’W}Q /i (9 gqud 5 J>) Lr” Sz 15 (AT) Sde O 393l o 30
P ¢ \ LoD Sz ( Tetraoctylammonium Bromide) s 3 pawigel iS5
{fx‘:«\ "\;__s;:’f" 0035 ks 5 38 Ul g dbls ()

g *\i "“ '\, ;{:",\ m// % ' ]

~ \1 \ Q sosShmt 5 5l Ll g5 JUls (¥
A< *a:\"z;_,;f\fff orbd andls 3 b 5T a5 euiiS ST (Y
\ ‘a\},:::f" Sl S andls G b 5l eaiiS sl g sduaSLa! (F

(NdCi} o S o e S s 530 (SDS) Glil g Jowrd 90 oy Sy SiliSid yam (gl u:"1 Jakme &G 0
?.:)L\S‘_s.ao bwm)WuMW@‘)@u&Lﬂﬁ‘sﬁb o
S sl (e el L el sl e Sad £99 4 A ()

S oa ol (F Ams e Shals (¥
Connt] DY pRO cerrrarnrerieries I Caans! ‘_gd.»jlf‘)l.a..c

gl G 5o sl (¥ Osmdgal G o le (O
Joo 55 50l (F Ogamdgal GIE o dals (V

LN LR Y D e ) 1 wwéw & guind ik s ﬁ
www . Sanieshd.com

-1y

-4

-1



D amio ( 484F ) ‘

A

. Nf

& /

¥

&

=

=

b ]

4000 3000 2000 1500 a0 560 .
BAVENUMBER -1} j.:--“\jf; ‘\ A

CH;CH, -O-CH,CH; (v

CH;CH,CH,CH,0H (f- i _

fds (o0 ),?“j ﬁ?‘t{m‘r‘” '-‘«9‘-“)1” b érw iR %‘50 FSuplas -YY
05 islaals - Llolat g 2 - AN\ = Lol 355te = gl (1
S steddglglio 8,5 - BN a2l :"%ﬁ;@”jﬁ}ﬁ T et - aols peus 31,5 TG (r

R—

Famof Comr 00 Syplas ),05.» J.a,e e EPR (Enhanced permeation retention effect) cusuy ;o -Y¥

by s u-*’x‘)fj 5.5’3’&@35)‘“ S rided (¥ b (B Solad Gare 5 rdyded ()
’\‘ Mﬁmﬁas ol S (F i g osilie jgas5 15 hydgil mazi (¥
t_i_uS.v L_i M&M&H }L.o.u bl YF Covo St A sole €53L" ‘_gs.ﬁ’,os)g.u.lyb b ‘5Ju¢).ud ‘Susdglw -Yo

’.”“s i) ‘\\\‘:
A oy o/ Contral b
\,\JE\/@:L“ N ‘Llﬁ; S— - o
1w a0 m%
2| w W
Ef oG
é :m?;;
= B
& if By
& O I T
' 25 *géma- vz |
O I o S T A
Annexin V-FTTC ilod e 55,56 3 40 Joko 51 e 5 e O

el 0 55001 o 51 U Jghes 5 s ctacl osbe cpl (Y
ROWS PV [C15 SPRRCIINEE PEL I RS JE T PN IVRUEL CRIU= IS D0 e
il 00l 90 Laal DNA (glgima g aiiens S 518 10 b b 31 cows 31 Gl (F

LR LA RN QMP,}S‘ wwéw A gab ik et g
www . Sanieshd.com



.559.;\'.1“50 O T Y- b 63)5 o):}}iu)ﬁ Q«\J‘)Sl -Yy
Colaa slaasy slaas als (3

Calam &Y g5 Cob s Y o Alold iyl (Y
A = G 155 S e 3 iz i e o il (1

ua.a.ub.s GJJ,A @5.&)9)@1%)&%;4» L—“*“bﬂ)" w&b\wgﬁ
d.....’53.> ubédda...n,_sd,)ﬂguga oo wym‘u!)oybmooy ol ﬁm;!mba.ﬂnuﬁs J.v “b/ -YA

S

Ol el (F NSNS Sl ‘u;%gsﬂg d;&w (S ()

Sl J5— S qz\” ‘\gigwhﬁ 2atow W90 plas -Y4

S sl gol> (sla pSLeS (¥ i“z “_j’}\' \ f{_fj:x s saadlan (A
S5 slranS oI (F A \\ \\ 558 slaasT (Y
2 Jloyigish 5l a8 paole 0394z 30 395 i 3 S g ;;ﬁ P9e 4 3 0le 5 Suplas Gy b -
E?\\X;mﬁj}; - o941 o0 oddline yg09 dumli
\"/2 X; }:\ ol anST Ol dal g 0yh glme Saili ()
e fﬂ{‘j‘%:\ Y pgeihes slaaluagili 3 Mo gloo 57530 (Y
Qﬁ:ﬁsfﬁjﬁr‘“’ S sLalslsil 5 Vb sladdeesls (7
N on = M s _ gy slas Sl 5 S slaallall (F
A \“‘\1 o faBd o0 Gl (o 1) (o5 slodlglgil (olgs 3 50 plas” T
{\;e,\} ’x\}? N igd s Sl cloalail o gslaST Jm,i 5 el 51 asle (O
. “TZ'{\‘;‘*;““;EFMM il Wbl ol b g Wablu ynes w1308 aile Wils o LesT S0 S0 b, (Y
A ¢ "‘%f\“i;,_\f;\f:?w W oo sl ool Sl 5 B oliend G (S S adSS g a4 (Y
1\*\.\;&;};? g o Jale Covgs el glaog L laad e ;o laib sty o 5 2o 50,50 mlaw (F

s oo (LIS (g ydar ) Jolu 43 SIRNA JUSt (gl p g youdy Jologil G (sla Sirg 23 390 plas - TY
6‘3}3-\3? )i)é Cankidl laiie Lgti)' Juuﬂ-o 4!
pi9ie) 4 3953 slp JuiFaw 5 (omel (loog S g Lo (Y
Lt 43 3559 JiKew 390 Lls eglli V00 51 588 ojlil (T
(S0 gaed) 239l 515l 4 s 5055 nes Sl e )b ol (slaeg 5 cpog Tyl (F
§ i o0l BB 315 0190 5E Sy plas cily 550l o 3lait f 5 (ol CoriiSie wlydgil i 5o ~YY
35 gk ol ady leyd crslail plaas LB 05l planl gend el Sne Janzme 0 i ()
gl il o 2o 5 S penn jl wile hie s )b B 0gd plant (53l laumes o it (F
e gl s cods s Ol mazd 5l adle Cute b b I s plonl sl aoms 4 it (¥
g Ll s 5 G mem 3 aile B oad ploul oSS il s asile olecslish pm jpam 50 ju (F

LN LR Y D e ) 1 wwéw & guind ik s ﬁ
www . Sanieshd.com



Y azio ( 484F )

Famst Cow ol &yl gl
el 535 51 glo ST 3 s ST 3T ()

el ol 0V (gla gy (LS ool e (sl (s o S Jglcie (Y

e Seilog | 5l i gmastinnS 45 5 315 adss sl ol g, o (Y

el BinS il ol (63 ,Slae (sloog,F Ly loond oih 3ol 35 las aeST 3T (F

-v¥

¥ ] C.'—uw)éb O jg0 ,o!..\.f Lbﬁi.‘i.af uagaa#)é )

el bagaly 5T 5 aS Ll gyl O

A pges g pg2 (slalsle sl (¥

g oo Bl SELEX wulis 6,k 5y
s RNA § DNA sz ;S5 slo 1y

¢ anwl w,a,.,)mﬁw JpelS (g lawlsus wi&ug,ﬁ ~Y

AN

I R LS U? FEaL I Ll (Y LR } S ’L’ )Q pe '3}‘.;‘5(\

i
el rgBy )0 o yiwd y3 ot (STl (F gl g0 uLMfol “ ANS{L:“%’«;&@ won (¥

""""

?wtw)pwﬂ ‘},,ﬁm@ Syp0 50 TV

?@{K(GQVT-AIA Gly—Thr) .1
) Pdi&\iﬁm’ Ala— Leu — His) .II

e e T 235 g3 _émﬁ;}; o Wi Cw)u Uz,_m JLWI O

", 3;\ K =
,”/x *Jymgwwﬁf@m&mggﬁ(r
XH‘IM" dﬁ‘jﬂl .\2 %\‘“\‘;;’] ‘.}) H] &u)La J._..iw.» L.S)-' ﬁﬁ.mi, J.:i.o.; 3o 4R (¥

HORY!
§ ] wh&&w g‘&sk ﬁws;; e (ﬁ buldge) L W ‘_SSM?JJ P e T e e R )

\,

‘_«..wl :gb,.\r.:sﬁ s%cfm)uwuwdudwgb o)m)&ém(\
i ; »w-w/
AL b sisn JSa ) o somlpil oy S 25,3 b (Fa500m (F
¢}w@mw§,u‘&xtwﬁmta?@)éwgbofm,@asdu Ly gloans, olab Liol)i 4 (F
h‘\;bb& C}&Jﬁ)&"}u‘“—i’”i‘“gﬁrﬁ] axdly als Buan b o> jeo 4 boaid, wix b S ‘_;J)P@_. (¥
NN

W9k \\;%—W’:}f“f SUlgj olasd &3m0 g iy Moz Slasd . Coml ol ool Yoo Jolds gani (s

\ ‘u\z Y O] AT i s
N Yoo 499 (Y VA 544 ()
Yoo g)o) (F Yoy gtoo (¥

Sl ol lailololy aids 40 & ,Fiver ST [yamilo 94l Condge

AQ

B (f

Ce

Dt

2

A S? {;sﬁ? 3 com

19

¥



A aio ( 484F )

Tl Cow 30 8590 iz LboniodlS e 30 Y (ol 2 41915 3 395 (ol st ogas 0 -FY
300 ¥ —endo as o (g e o bas ailes Gaa ¥ — endO ygmwlo ygiils
el 3 g 950 Y — €NAO ygamlo ) 9iil5 b sloani gilSgi 3 Y (oad yz argly polie @
el 33 Il V= endo 4 Coms joiig ¥~ end0 yamnlo 38l b oldawi 93dS 95 50 SYN youwbe jodils @
)15 Y (P drgl polle y0 5l Luw iS5 ) Seiy gumbo gdils @

¥ (f ¥y Y (Y Y ()
Sl 3L plas 3 S8 g aidsy (b glanisy aw DNA 0 —FY
C,G( A,GQ
T,C T,A

T gults Gt § S 5l b DNA 4l ) (o slo ol (612 il 3l U siolyls plas 0l s ‘51{: -fy
Linking Number A(Lk?g\\ y
i
Wmhmo Nunmr {wg)\&*

-a\

Comils oo (318 gy wl.uﬁ-ls do ‘Sab)ﬁf&\?%ﬁbéfjwuff}a} dlge 1 Suplas -FF
W setiay §pdpdlianl (o, p (V M@‘m}m Oetign Jlail gy 0 O
byl (55 (gilis)y Jli (\‘Q Pl \; \\EUWS‘P S 2,570 edusy addllas (¥
ety b "fr.u » ‘-ié"wsﬂ LSL”"S; ww » -Fo

..u:@; i ()

e el (Y
~ Q*’\b c*-‘-’ﬂ)-' )L‘ 4 205 jlew (S 3 gillaz glaytgy Sl Suplas —FF

N N \ Ly ﬁ”ﬁﬁfe PAGE (v SDS . PAGE ¢

DEAE .,,S@p\i‘té\ré)géj(:hromatography it Isoelectric Focusing (v
A *{:\s \2‘: ?ﬁ’l,m 9o 42 4 ol Fa S il g Lul gl HPLC (pogfao j6 31, 5gileg )57 50 -FY

A N st 1 ekl e (¥ (sl et e alad ()

N ek nd i sabiB i (F ol e

T3S ol b lgh oo 1y yiiin S5 b g 1 p9 (sl yb b sivaliab (Sl 1) (rwiab bg 1S —FA
Magnetic Circular Dichroism (MCD) ¢
Far UV Circular Dichroism (Far UV CD) v
Near UV Circular Dichroism (Near UV CD) (¢
Synchrotron Radiation Circular Dichroism (SRCD) (f
Ol K 53 033 09 gy 48 gttt 03 gl mits Lo 43 J9Snnr 3 9 il 99 198 (8355 553 ST B3lul 1 -4
05 aalg (g yundl dzr (yure (§Taaiy piilio
Sgas o by ¥ (Y g go il ¥ (O
S ga i (F ogdien wly A (Y

LN LR Y D e ) 1 wwéw & guind ik s ﬁ
www . Sanieshd.com



"

&

[y "

4 anioo ( 484F ) -

Sl cronlive o5 gt iolyly A1 s 50 (oL o > o sl
(Viscous shear) aujsSias b das o o5, 55,05 ()
(Diftusion coefficient) el oo (¥

(Gravitational force) wil> g, (¥

(Turbulent flow) (lde (b, (F

Sl €M) i ¢ jng S ¥/8 zg0 Job b wbiliiag i1 o7y S a0 Sus

Yoo (Y Yooo ()

faoo (F Fooo (v

Adgod (595 yt (5998 9 1 s GBS $Ngonl )3 (595 ¢ (Lol (il b (JeSdgo Glblai )l (o) 50
£39u0 00 (5 eIl (K0 38 Copols an g 009 slodgazs e

oior lS i a8 goke (Y i IS 35 0
STy GelS -y pgola (F Sasly Mﬁf@%*@)‘ (r

_a.

-

-&Y

A wayd.; A..\:r..\f.'if wdle }a.cd.o.u s..i.utu.u] [} i...i.\.oh.:é LSE‘M’?""" 4o Lﬂbwﬁ;}g{ ‘_5-?1\5 wi.w)hﬁ@w}ob 3 ~0¥

""""

WY
s R mwww&mo 1 Gn Jove

Sanls L als (Y

‘ 1” f%ﬁé.—*’ ol w351 ploS 5549, (13STg 50
Reverse transcriptase ()

DNA 8 e T

Templsie - f;ai;";tq . by 2 By 5,: X ;”f‘&',\l L o BSt DNA p()fymerase (Y
oy . 45@"7‘:‘ k! '\ N/ :\“‘;‘} —
S A MU T pfu DNA polymerase (¥
i ‘ { V\E ‘L w ;_’ <
N B Taq DNA polymerase (f

[

£ G )
¥

A

FIP  Forward Iopor Primsr BIP  Revesse Doer Pelimor
F3  Forwwrd Cuter Primer B3 Reverse Outer Printer

LR LA RN QMP,}S‘ wwéw A gab ik et g
www . Sanieshd.com

-o¥



o
Ad;‘w‘ .
Lo faglen e 3 gl

Ve amiio ( 484F ) TO(YYRD uS)

Camwddy ) gulid g wi oy Real time PCR by o9yl b jlowd 1o g b3 2 91 45 90 plo (Jokw 1o -00
S8 Jamawgd Jobws gxbane o (15 protein A, 2= protein B) o5 90 3l bl Suiigy Jgamo .l ool
9l  Jlasen Real - time PCR azxyi b (g yiogisbwgld 51 Jole dmis plaf .ol pawy 9 3o (g piogis bwgld

Sagd 3 a8 gl 5t

== 1 £
ﬁ T ﬁ 1 .{?
e el
2 R
g e v ;
ot P sl
[~ W PO Bl
Protein A Protein A
Sl 3 S8 Shad 31
1tk ' ol

.

— Flourescence intensi

Gene 1

T

i oA Y
e TSN T N

-
Househpeping gep
LA g

Housekeeping gene

&
Ty

Flourescence intensi

" Threshohd ! Gene2
/

.

EEEEEETEEEREEEN x\\é i i b iR HERRRHBD W
Number of eycles R Number of cycles

sload 3 s

CIEREE AR ol
ﬁ : :f i '5 *e
¥ N/ &
N :’& f\,wm (Y b (\
SN AT N * o
AV T L
/‘A‘x {\ \1‘\2 \} \\‘;?mf’ » 3 -
PN “ - 3
A4 1‘\“ RN Protein A Protein A
oy by o
Py
AN L
AN stadd 3 Sk
Loy i
SN :
N 1IN I Al
— N I -} B
=) BT . @
¥ (f g N
] . w V% I &n" *
) BT SRR 21 IR A
» * * &

Protein A Protein A

www . Sanieshd.com



1 arieo ( 484F ) “

Somt o glam¥ PLliay 5 e oo gl 595 p «Superhydrophobicityy cowsls a4 aaw gl -0F

s dbed i el olod dsgl) wDoyame (il g 008 solaiwl o
arys 40 Gl iSareS w oS (Y Az V00 S5 Loy ()
;09 5 25,50 68 (F 455 A0 5l i8ares - ol (¥
------------- £9 3 Ay SBa Con 998 camd oo Gl T ool (ST Sqideied Sy Jolpe 45 5 JSb 4 axgily -0V
el Development al> yo 5ui20 L e, al> o g
() = e ()
()= Codn (F
() ot (¥
(M- M(\F
{_" 2;;"‘.,\\ i "\\ 7
"’/}‘(:\ a\\ ;‘ ‘.\\ ;
AR >
!’%T} LN I ~
e
1/

N P e Mﬁxﬁé“@w Eohol slagte) 52 et loiha, 5T Suplas -0
L \(”I hin—fLaver Deposition} S5t 4¥ 2w, ()
' (gurtace Reconstruction) qbaw g ;jlwss (¥
(Surface Adsorption) haw wis (¥
(Surface Etching) ala. o0 521 (F

A0 ( x‘;j‘jﬁf”‘"’ S M I & 53 15 LAY sl b i SaplaS jo ~O8
t.:‘\% ‘a\ k\ ~Pulse laser dep()bltl()n v Thermal evaporation ()
" %‘ﬂ‘{\\i&fé \J “Electron beam evaporation (¥ Chemical vapor deposition (v
1‘\\:‘-&@,\};‘:5"" O] o )30 b oS5 (595 31 U S ey (ogaas 30 5 8590 pluS P
- ool Jyo g1 SHTSLS YO 3 5205 Vsana (S ool 5351 ()

il du‘)’ Sa 8 LSJL..M ».,.\J..:* awwy ,,)_;B,o,i.‘j u.Jd.:- p_,.ag).:] (Y
S} )lf )LM&B (- ZE.E..» 59y o a.!..\::.ie.._..:;k? ols )5..&.5..0 JiJL\.) m....ad.:- 'njqj);l (\fi
sl edigdnsda  gaile glo uiSean y g plaw  Kesl ssiiShuog (BET) Sl o wis ol (F

LR LA RN QMP,}S‘ wwéw A gab ik et g
www . Sanieshd.com



o

e

g
e gl G503 ol
¥ amde ( 484F ) (YYFS &5,

(it 3234 (SDS) Clilgn Jawdgd prow ClAle odi U fy coxdans ol pundd c g0 5 ol l0g0d 31 SGplas —FY
fams -0 ol

F 3 h
Yoo Yoo+
Yo+ Yo+
-~ Fo T o~ Fo
o L RS L
glgo°T als Be
= Ffor = feor
Yo+ Yo+
Yo + Yo +
} (Y t — O
y Yo foo ] ‘o ‘oo
SDS(mM)
Y00 - 1 o f{': {\, \?,L:

Sudd oo L i yoas 1) (0) led azgls

]

V<Y<Y (Y V<Y<Y ()
Y<vy<y (f Yr<y (f

L el &.}j}ﬂﬁjT wfygﬁwx m‘ugmm m&»iﬁ L3R é’j«&bi&h
www . Sanieshd.com



o

e
L
Gt g (0.0 ol

I anio ( 484F ) Torres us),

faubl cod cawbio pi gl pouds HSUaloS cpdaww ag Jaho b iy o SO b G padls ol —FY

For & o
9T ¢
F Fy )

(PTEE) lat 55l o (PMMA) =y ST Jte oy

H'{Q\/\}O H . "
. HO J, ™

PR s v s

K/:(E % H
ARy
1y Jait Joro ado 35 plas <y ) Lo Lugil oudizdlo!l w4 o ylo Jaud' (golics '_1] S bl
i{ Y o

AN L PR R
YL

ol i gl —FF

S ’/‘

L el &.}j}ﬂﬁjT wfygﬁwx m‘ugmm m&»iﬁ L3R é’j«&bi&h
www . Sanieshd.com



o

e
g
i gl G503 ol
¥ amde ( d84F ) (YYPB o5) ) 5s

(Plasma Polymerization) lowdl ¢yguely youds (09548 Ty 00le S0 axdans 0ol o« Soilouls Crjguods i J5s —£0
Fansl a3 (i ) 3590 plal  JSO 310 B g V¥ (gl jlont 0500 50 om0 0 oblS

Lg)!o)m’ﬁ ‘gs“’“""’&“’) e)lwkﬁg\%@y 4 u.&.im b sose MA.S‘).» ¥
';Pv\\?’w S 5 g ls pasY ¢ Bdisgu, (F

£0gus 0 00Ukunl I LBSST & 3f ol i ﬁa{m;@ LSh 65 9 oimlvgs Caoldd (g w0 lil glyy  —5F
EXPSQ ,Kﬁ\m! il (CD) (0 leiSsy50 ()
f‘fi (mbﬂﬁ uswu 6"‘@@ {SEM) (s25, 09750 g8 Son (F
R (@FM} o3l (93 oSy See ( Ellipsometry)  oviw i (¥
. WM) o3l 5978 95 S (TEM) (55508 9,550 5500 ,5s (F

. "1
w—SA‘ 5».—.?)4 WMQ&.L%’%RB (X“Rav lefractlon) U»—-SJE dxii] ‘J\J“w—d WM & g i —-FY

5 ‘g T ! Cow yo dhos plus” XRF (X-Ray Fluorescence)
‘E‘« S
)éu‘y' \gﬁﬁmu}aﬁm ly‘szRF Lﬁé)gi [WOPNAE Y ') x_:)Qa)LM] lﬂ"gs"))"’"d"b"i sfua'o-y Lm)é (\
“J/f’\\«\,./
N i \“; Dy (g diged

Loyt
\“ Rs’ J)J = duj.cu OMQJ&.«J ).@L_C Sy Ay XRF JEN] S_JLAS)J ujﬂﬁ}" J}OJB 4y !3.:60 XRD o (Y

S oo S ST g3 50 o a8l Bl g eali 5T I (T
ool XRF 51 5acly XRD 5o (699 il zge Jsbo (F

fogu o0 odliiad (5599 o S (Slardy (3 SN gSung e 1 Loyl Logili ST (gl 1090 o ol plaS 4 —FA
25 5ol pngad $U skl 1o la S i Oleion 5 Sl laggigd 5l it Loy 250 55 e 2B O
Peligr ety 500 el 5 35l ol oanline (glatie) el jold asle L Layg mSIE 2E ST 5o (Y
oo Cusday (gm0 S 08 g ol e 4l slagysist g Jsb 3 FelsS Lopys i zge Jobo (F
elige Cusddy s loi 5t 5 Sl (Sm 4l Glaggish g Jsb 3 Suil s xSl gse Jsb (F

L el &.}j}ﬂﬁjT wfygﬁwx m‘ugmm m&»iﬁ L3R é’j«&bi&h
www . Sanieshd.com



o

e

ey
Gt g (30,0 ol
16 amio ( 484F ) TO(YYRD U 455l

B3 o0 £ 930 plaF (oorlan (Ao 3l 5151 S0lotns 5 S0 ks b 95 (e ST j0 P4

S g B e 41y 3 Lositne 5 050 00 Jlad X 556 3

Sgd ca Jlad slaml J3s e (5,0 O )50t g 0ad o Jlad XL ST (¥

wad oo Sl slinl 2,5 e (g,Lis] & ypody g 090 oo Jlad VI p250 (v

S (o0 b e 1) g b ey 5SS g 09 o0 JUb endly (F
TR oo Ll (w0 fy (o dg Cadpoal 399 5l oy by yigh o 5o e 15 9 lg0 jl oluadi a4z Ve

IEERN K PESUNPL L BLE PO |

S &5t 295 el (535 2 1y (Il ilgs o T

3 aadi ROS g oy 57 wiityd oo I

S g 1 oledll (S S s 31 (ool il o0 TV

DS (GileS )8 Jorads |y Sty yais slaJgkw g riauwgige ML}’@ V\

.59.@:‘50 vees a2l uu.l.m.vi 5935 )' L;wb f“’.}\ =, ? -
kS
Sty e ‘-'“ﬁ’“ u“»;f}ﬁ‘ p:[; \@&’5 ‘6)‘9“6’ pdgrlie aliel OO

J i

Seds ) ded 5 y_,t.\mf w;@ AERE S PH _2ohdl ROS e il (7

M%}M %;du Mtsg ROS - a,“, alS ¢ s i (F

/,/,;;:3 &Q,Aw,mi@u!)sl s PH pels o SaSY a0y el (F
M__gt {\a&tﬂd.. bl Basmd L 45 ot 00lo 3 imols  Plasticity -¥Y

ol (225 (Glg 55 i 30 AS e 0 i O

Sl (o 00283 pl ys S5 s il o Ceaslite (Y

ol 2 B glag o 31 j0 ClSS ey g edle (SO s (Y

A {“b\};}j‘”’ LUV SR 3 el ol oo 4 Fatigue fracture -vYY
VO Sl g JSE i (¥ g B,1,S5 (slag s )
T el e e Pl e KO s (F Sy gy S5 s (T
Tl frwly phaS  Sanody ey 50 Coliosl Joro jo M (glajlig Sk a0 V¥
Oeye et (Y S Sl O
28l S5 3l 5 e (F AT il s
o T 4z dom 9590 Yool Uysr (o 1 lishe [ 5985V 8 (ot 31 0 el (i jonels S3lamny —VO
fogus 00 8318
S g 5 a8 il (Y il 3l pellen (3l sl ()
Sl Jo S 33 ol SSL LS (F S S S 90 ST I sl (F

L el &.}j}ﬂﬁjT wfygﬁwx m‘ugmm m&»iﬁ L3R é’j«&bi&h
www . Sanieshd.com



19 azino ( 484F )

Sl Cowyo Jldlnnr 5 (SOl s 031150 25 8,90 plas —Y#

33, Osteoconductivity cesls ()

s YL aenS Al o sl (5,028 alSonil Logos (F

igd bale Glesiad Sl 4 oS jalads (6 b diad Sl dlanily b sl e (F

gd oo oolizl bearing olyica folie jasni o Lages 5 aitas pglis jialu$ ol o (F
Sl o105 i i B g A olge g IS 50 VY

£ 3
z
= B
= ' % l}c(c)nm position
& 1 xidation
=1 A
v ” ' (Thy) wsd sles (Cp) olo)f ;13 ‘J\ ?
Crystallisation (‘"‘;S‘“l’“k'“g (Co) Lo (T, La v
Hrin
Exo Down L., , : : - .g e P/ ;M)Ja d{&z\ﬁﬂ-‘ %*"’(
Temperature (Tin) s sleo "‘M{:Fg) 61“*\} \/‘i&" 6L°‘> «

(TU) R ,J%MEL@} \(TQ%_‘;“PM stes (F

=
i

160

g5|95"5'° 0I9- ﬁ&’w‘— a2z O
el o o2 = (Jege 159 (¥
Pt Joslse (39— o0 (¥
prr = ploial o (JeSdge o (F

Change {%)
£

ailS 3 gy Sl oaﬁm@;tﬁ,@xu y ol e o Bole oo gy el 56 Jlaia! b¥o oy JSuib ~YA
AN - CadtolaS cad i g F-T-Yo1 sl dmie o o (L
Caigts w Sl b w CanSl o il ()
Sl Cdgae L Fal L L css (Y
Ol - Cdshe - CanSh o Sl L (Y
i © Sl S L - i (F

Implant period (years)

Tl calicks Slgocens § (59) 1) (S 38 o y5 (e (32 708 (g5 luryg ) (gl 3l il (sl sl 5T Spplas” A
Sas sl S (Y ST L1 O

s (§ S

wwaw Banissh com



