
(Jb;..JI ~lC,tk ~
,,~~ , ••.•UeMi ,"",1M

J ~41 ~)lf ~~ C'> i Jlx J. ~ \.;J..? J.;S ~~./' ~\.::.....~II)_,:....~ ~ Q,;;y ~

~ _j; u~ ~ .r ~ ~ ~~)~ uL.1:- ~ cr" ~ )~ o...t_.;. i~1 ~~ ~~J..b....o

~)J. ~)y ..I,.j ~)y J J ...t_.;. ):/ f. ~j~ U)yP ~ 1400.01.31 i:»: J~y J J_,L
:~.f ..,I)

~ ~f~Uf.)~ ~l> j ~'J..r~.)~ yr~ ~LiT~I d.,o\.; 0~~ .r.? ~~ C.>.
~lb.r ~4;J~ ~ ~j JlQ;,;fJ¥ ';j~ ~~f " 01_,:.s; c.s-s (\, -A-A C'> £) ~

~f~.t. ~~ ~~~~ L? o~ ~L., ~~jj~ jf o~~f ~ ~.)y. O~j.)

J ..I,.j uL>-~1 i~1 .1_r:. ~ ...t_.;.).}--o J ..::_.j.f ..,I} ~)f. ~)y " 4;J~ ~,>~~ jf o~

~ 6;:.::..0 U)yP ~ ~~./' ~J;; ~V,.;.i~ ~~I jl ~ by uL>-~1 i~1 ~l;

:~~)) I-;-'..~ ~)y u:Y ~~ ~)JI.:.9o~b

6)): O~J).jlb .r: ~~ J_,L LS?L:j;. ~~~~ jl ci.f f. iJj.>J? J L?"1.>.r 01_,:.s;

0~J\A;:.;I....wlj,t""\.....L"'(~ ) _1;.,_<\..0) ~..r1,.;1) -:T: ~ )~ .



,,1:J..JI~.k ,.tI- ~
IS,,'" t •••~ ..,;"••••

~ 0~ 4...p~ ."" _f ~ 0) J\i:jl ~JJ'. ~.Jl-o 0~ lS 4...p~ J" "".h"~ (f

CI~1 J-JJ ,l; 'J.,L- lS~ O"J ,l; I?I J-JJ J" ,..t.:::;-~ '''Y. oJ..,;:. J-J~ ~ Jp.

o..l!.jlSI OJL::.I 0) u:,1 0~ lS~ ojl..lilJ-JJ J J..;;.)p 0) 06 0~ ~~ ,l; '~-Y~

~ ~~T lS~-y~ jl lS)"Y J'. ~ ~ j-} J.,L- lS~ J..,s:JyDNA ~" .~I

""jl....•is" )_,..;." J~ IJ J.,L- "JJJ yolu:,1J ...:....,....1~ J~ lSI)" 4-:-:..1"" 0~DNA

~ .IJ "y:- c..s-"" 01}1 ~Jx ~ J o"j ~ J'. IJ ~J\.:>.L...u:,1 lSJ~ 0jlj' ~ ~ J~ lSI)"

"~" is" jJJ'. ' ,JI...lAJ-_;-t 0"->J'. J:~"~



.k.....Y 0) Jl4.::.i1~ ..:........1cs" )J;.) l5~ 0) Jl4.::.i1"..:........1o..,t.;. 0.)\i::.....1l5.)~j 0W~ J') ~tfl~

0)1) jl 0.)\i::.....1~ _j'~ -l:~ ,..,t.;.~ 0L:..;.1_,.hi ...Lo i).) .)JY fl ~..:.........I~)J;.) JP)

0.)\i::.....1~I •.l.,.jI; 0)1) jl cs" )J;.) JP) .k.....y 0) Jl4.::.i1l51_r....,t.;.~.s" ..:.........J.)li ~I;

..)y~

Wang et ... ~Lo J') 0) J') 0) J:~ l5~)J tljl" -.jlfIJ~ J') o..,t.;. oJL.;,1~~ -0

0:1 ~~ UJ ~...L:...::.~cs" l5)_?"; s ~b ~L:..o l5.))-b- \; 01 ~ -.jlfIJ~ ~ "a1.2013

..)y i~.)1 ~~ ~ -.jlfl)~).)

o.)b ~ y ~u,.r: l5~ J_,L ).) ,,~ s~ ) )t:>-L.., .))Y ).) ..:.........1ft. .JL..o 0l::).) (r

Differences between membrane lipid composition and ~).) Y

..).)f _j' ~ organization in normal vs cancer cells

.o-Ift." ...,t.;.~~ w~ 0:1 ~I -.jl.ul ~ ~~ 0P ~)f_ .0- J....,.x:" _,.hi~ )_,b 0:1 (V

J_,L ~ l5~ 0.)) ).) IJ ~ )J;.) ~.f..:;.):? l5~ 0) .0- ...t.il0.)_j' 0)L.;,1~W~ ~ JA>..o

b~) o..,t.;. ~j~ ~ 0:1 W:z.l .Jl4.::.i1o~ ~ ..:.........1J_,L O.)J -.j.u ~f~...t.ilo.)~ 0l::

·.).)f ~)~



.wlk.o jl ~~..!ss" ~~ .J.:.:S o~\A.::......1~ j ..:,:1)~ ; jJ) ~ ~lk.o jl ..t;1_,;cs" ~ ~

.sy;. o~\A.::......1J:..) ~ )~ o-L::.~I) Y•Y•

-Naturally Derived Membrane Lipids Impact Nanoparticle-Based

Messenger RNA Delivery, 2020

-Lipid Nanoparticles Enabling Gene Therapies: From Concepts to

Clinical Utility, 2018

-Lipid Nanoparticle Systems for Enabling Gene Therapies, 2017

-Lipid-polymer hybrid nanoparticles: Synthesis strategies and

biomedical applications, 2019 .

.~I o-L::.0~ .wlk.o ~I j~ \jr ,~)..t; ~lk.o .Jl-o 0~ J 01y ~ .wlk.o jl..u.1 (9-

.~y;. J-)Ki 01y ~ ~lk.o ~ j..u. IAkJ. ~I o..t.::..i0~ to? ~ ~L..a.:>1 ~1..u.1

01 ~.fW. lS~ ~ ~ a......:\.io)~~ ~y;. 0~ ~I ft. ,~I o..t.::..ic__,b..o~J;; u)ll_,.... (v

...l:ki 0~ ~ ..t;1_,;cs" I) Jp oJ..! ~)~ ~ .~I ft.

'f



f.~~ ~.fl .~~.f ~yj~ jl.ul ~~tk,.~ ~ ~} tj ~ ~~ J}~)~ (~

1.S1_r.-1 J>}) )~ 6' -.::.........1o..loT J}~ )~ J..~..l:,jLo I.S~)Y1.01 ,-.::.........10...L::. 0~jl.ul if\.....I

.-.::.........1 151 0) L.::. I

.s: p L, 0...L::. 15· T &)} 0...L::. c.1~1 ..LJ <!_j~ I.S)Y I.-)~ .~I.r;:A ...-: ..

pope, POPE, POPS~..LJ .. ~yl .1.-)
"~"~

o~}) 0lb.r" J..,L o~) ~" -.::.........10...L::. ~ Y ~ ~tk,. ~)y ~G:- o" ~ )~ (, .

.~y.o~)}T J..,L o~) iG~ -.:r..1)~ ~~.f if ~~" 6)~

4_j1) ~tS"' 0~ Y (~~ J)~ ~ ~tk,.) ~ o~b I.S)}T c: J>}) } )~I ~)y )~ ("

~)y J ~~.f I.Spj~ ~P ~~tk,.); J::i~}~ 0~? ~I) ~ -.:r..1 ~ ,-.::.........1 0...L:.,j

...l..JLo· t ("~I .
. "" ~ ~ ).r..)



• ..::.....,.,1 oJ L.;. 1 lSJJ L

lS~)}1 ,J J ~\_...,JY; '-:(~J~) J§' ~ lS~ J-JJ jl o,)tA:..,..,1~ ,H ,)JY J') -0

,)~ .,)~ 0~ IJ _f..;;.).1 0) 0~ )~ ~ ~ J ~ 0 J_rP ~ 01"; cs" (_f..;;. jb.r.,

J-JJ jl ~~JJ J ~ lS~ ,JjJJ ~ 0~ 0JtA; ; J.::.9,)~I..io lSl_r. ,)y is"

~I.:>- ~ jl o,)tA:..,..,1~ jl.;-i 'r..T' y.a>- Lf._1J') ~ ..::.....,.,I.?~~ ,j~ .~ki o,)tA:..,..,llS?..f:\_...,y;



0~\.A:......1~)y lSlA)jl ij ~ ~I ft. ~ .~~4,j1) I) ~t::.; lS_/~": ~~ J ~

.~~.! .J'; ~I...a:>-I 0)y.P "--:~1...L.b1_)GT lSlJ.

lSI,.,.oJ.! ~I~ 0:.1 ~ ~I; .1:..:1) i~1 ,(.> lSl_r.-1j>-Iy" lS~ .:"Loj JJ~ )~ C, 'f

I_r.-IJ-J) "--:~I ft. ;.;.Jlio J-)~ ..;_:,~15 oLo~ jl ~ .}Lo j 0..lA ..l:.oj~ ~ LojT

15 ~~ ...L:~~l6 .;_:,~I,.,.~ ~l6 ..L:.~~ ~1...L.b1~ ~I ft. .:"Loj0:.1J ~~.! ~l.,Ol

.~Y (.')\...01 ~~.!

~ <:' ~J:~1.i...j J ~I.r j'LoJ.r "--:lSI 0)t.;, I ~ '~~.r ~jj~ j~ ~)y ~ "--:4:t;- j'

.~~.! .}L...) jJ) "--: ~~ ~Iy ~ .~I 0...L.::.,;JlA.:;,;1 ~ J..f.!.j.f.:.1

v



..,b-JI ';":')f. ,.tJI: .IL:.JI"
IIJ'boi , ...uew .•.•,IM

,:,)J.j ':'Y':"J o~b J':' ~ loP)_"".r.,L...J Y~J~ l51_r. ~T . ...L:k; J;bJ J.jl_; lS" ~

~~~ 0L.':.:lAjT0:1jl ~ i~1 ~ J~.J.S ~ ~b fl. Jy., ~

r· ''f JL...~ .1Y.f C> 0:1 J':' o..L.::. o,:,l4::...,.,10Wtk.o JL...0:?T ,Jljy.,Jfl. ~I.:.o ~ J':' C'"
~ ~tk.o jl J.jl_; cs" ~JJ; ,(Jp ~Jf. ~ J':' o..L.::. ,:,~ 0~\k ~ ~ _;~...L.::.~ 15

~u ~~j)f ~ ~L.1 II 01y ~ ~~f~f~ ~~ ~ y~ ~~;r~ '~r
~~)~~'.i. ' J.wS'"U" ~~ ~~)f~ ~ ~~ ~)f~)~ ~_yQ~T ~w.o ~f)~

~fl.U~.?fjIJ\....),II ~ ~~)~ ~ ~ ~~.i.~'_r,)~ ~~ ~\l?.r~.>A

. ..:...!.J )} '-;-'..~ ;)JY J.~~ fl.i# o~b ~ fl.o..D:..:.;b~ 6'.? uJyP ~ J J..fJy J Jy....

A



~ ~~ "l.>ly .:»: ~f ~ .is'' ~ ~~ ($..~jT}5" ( "'~ACl £) ~~ Cyb •

.)~ uj~~.)T J~ ~1o.)l9~ ~ jiJ ~l..I ~f.)~j 1S~.)f~.).;:,.0 lS~j~~

J J)') J_,...IJ5" oJbl J') ~I ~ ~ y ~ " c>~lo~ j IS~ ~.) .)~e~1S~.)f~~ ~ lao

~ ~ J\.....) ~ ,~I ci.f )} '-;-:~ J <.SJJb .)J_"" ~ j; J:- j_,...TJ l.>~J') -:....;.1--4-! ..:., )jJ .)I_,...

. ~.f )} '-;-:~ .)J_"" J')\>.I £ .1>1 J J')\>.I

~'~ ~~" l.>ly ~ ~f ~ .is''~ ~~ ($..~jT}5"( "'~Ar £) ~~ Cyb •

~ ~lao .)~ ~ c>~T~ jiJ ~,; J~jf.i.:~ ~; ~ i+ JH ~j

..:.,)jJ .)I_,...J JJb J_,...IJ5" oJbl J') ~I ~ ~ y ~ " rJl..I ~~f~ ri .)~~}.) c>~.)~f}

J J')\>.I ~ ~ J\.....) ~ ,~I ci.f )) '-;-:~ J <.SJJb .)J_"" ~ j; J:- j_,...TJ l.>~J') -:"";'1--4-!

. ~.f )} '-;-:~ .)J_"" J')\>.I'£ .1>1

~ ~~j.)f "l.>ly .:»: ~f ~ .is''~ ~~ ($..~jT}S" ( "nfr £) ~~ Cyb •

~ ~f ~ jiJ U~~.i.:~ ~.) ~T ~; ~ '0+ ~j ~j ISj.)f

":")jJ .)I_,...J J)') J_,...IJ5" oJbl J') ~I ~ ~y ~ " ~Wf ~~f~ .)~e~c>~.)~f}

J J')\>.I ~ ~ J\.....) ~ ,~I ci.f )} '-;-:~ J <.SJJb .)J_"" ~ j; J:- j_,...TJ l.>~J') -:....;.1--4-!

. ~.f )} '-;-:~ .)J_"" J')\>.\'£ .1>\



~ ~lb.o "01y ~ ~, ~ yr ~~~ ~ 1.A jT)5" ( ".,. H:f JS') ~~ c> •

IoSj.)'~~.t.~ IoSj~j.)'~ ~ ~..>w}'; ~~~.)~ ~ j ~j IoSj.)'

01.AJ.)..:....;.1--4-!0)j) .)Iy) )Jb Jyl J5" 0).)1 J') ~I ~ ~ y ~ " ~~ ~j'~ ri. .)~e~
J~I JS' .1>-1) J~I ~ ~ J\.....) ~ ~-:-..Ici.J )) '-;-'..~) lSJ)b .)JY ~ fl. J- jyT )

. ..::__j.J ))'-;-'..~.)JY

~ ~lb.o "01y .:»: ~, ~ yr ~~~ ~l.AjT)5" ( 'HWO JS') ~~ c> •
.)~ ~.)~ ~ ~\j IoSj~j.)'~ ~ ~ ~, ~~\J..j ~ j ~j IoSj.)'

J-jyT) 01.AJ.)..:....;.1--4-!0)j) .)Iy) )Jb Jyl J5" 0).)1 J') ~I ~ ~ y ~ " ~W, ~j'~

'-;-'..~ .)JY J~I JS' .1>-1)J~I ~ ~ J\.....) ~ ~-:-..Ici.J )) '-;-'..~) lSJ)b .)JY ~ fl.

. ..::__j.J ))

,.



~ .wlho "01y .:»: ~, ~ yr~~~ ($..lAjT)5' ( "'n'f9' £) .;~ C_,b •

)~ U"')~ ~ ~19 d ~ ~~lw ~~j ~f ~, .. ~} ~j ~j)'

_;jyT J 0lA)~":"';'I~ 0)jJ ~Iy J J)~ )yl J5' o)~I)~ ~I ~ 4:>;- y ~ " ~W, ~~,~

'-;-'..~ ~)y J':>\>I£ ..1.>1J J')I..>.I~ ~ Jt.....) ~ ,~I ci.f )} '-;-'..~ J (5)Jb ~)y ~ ~

.~.f )}

~ .wlho "01y .:»: ~, ~ yr~~~ ($..lAjT)5' ( "'n'fV £) .;~ C_,b •

~~,~)~~)'~~,;d ~~~~ ~f ~ ,. ~} ~j ~j)'

~)y ~ ~ _;jyT J 0lA)~ ":"';'I~ 0)jJ ~Iy J J)~ )yl J5' o)~1)~ ~I ~ 4:>;- y ~ " ~W,

. ~.f )} '-;-'..~ ~)y J':>\>I£ ..1>-1J J':>\>I~ ~ Jt.....) ~ ,~I ci.f )} '-;-'..~ J (5)Jb



, 'I'


	Page 1
	Titles
	:~ ~)) I-;-'..~ ~)y u:Y ~~ ~)JI.:.9 o~b 

	Images
	Image 1
	Image 2
	Image 3
	Image 4
	Image 5
	Image 6
	Image 7
	Image 8


	Page 2
	Images
	Image 1
	Image 2
	Image 3
	Image 4
	Image 5
	Image 6
	Image 7
	Image 8
	Image 9
	Image 10


	Page 3
	Titles
	. .)y~ 
	·.).)f ~)~ 

	Images
	Image 1
	Image 2


	Page 4
	Images
	Image 1
	Image 2
	Image 3


	Page 5
	Images
	Image 1
	Image 2
	Image 3
	Image 4
	Image 5
	Image 6
	Image 7
	Image 8
	Image 9

	Tables
	Table 1


	Page 6
	Titles
	• ..::.....,.,1 
	oJ L.;. 1 
	L 

	Images
	Image 1
	Image 2
	Image 3
	Image 4
	Image 5
	Image 6
	Image 7
	Image 8
	Image 9
	Image 10
	Image 11
	Image 12
	Image 13
	Image 14
	Image 15
	Image 16
	Image 17


	Page 7
	Images
	Image 1
	Image 2
	Image 3
	Image 4
	Image 5
	Image 6
	Image 7
	Image 8


	Page 8
	Images
	Image 1
	Image 2
	Image 3
	Image 4
	Image 5
	Image 6
	Image 7
	Image 8
	Image 9
	Image 10
	Image 11


	Page 9
	Images
	Image 1
	Image 2
	Image 3


	Page 10
	Titles
	. ..::__j.J )) 
	, . 

	Images
	Image 1
	Image 2


	Page 11
	Titles
	~ .wlho "01y .:»: ~, ~ yr~ ~~ ($..lAjT)5' ( "'n'fV £) .;~ C_,b • 

	Images
	Image 1
	Image 2


	Page 12
	Images
	Image 1
	Image 2
	Image 3
	Image 4
	Image 5
	Image 6
	Image 7
	Image 8
	Image 9
	Image 10
	Image 11
	Image 12
	Image 13
	Image 14
	Image 15
	Image 16
	Image 17
	Image 18
	Image 19
	Image 20



