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if 0 c ~ [;:: :;p: ff<: il5 lJ . t.l'--:J. E/!.t.l'. Jti-lia10)~§3 a: t.:: (;:1:3':lliJ--Cl' t.JI--:> --Cl IQ" 

20 
".'i','qO)JEKO):JFffilsJ:U".'i'.'qO)g.,!!L~:!Fih-:--:i~:5t0)9~Mif".'i'.'q~G. if:~ tJ JE K 0) 
ffi:;'fi':f.J'. ffi,m1;::mM9 0 c ~ ils J: uN-is_t1f 0 c ~ 1;::'!'ff--cilo lJ : tJ;:, u1;::. tt00t.l11''ti.' 
'.ff: 1: iJ5 lJ. El!. t.JI 'ii'.'(;:: _t t.l' --:> --c l I 0 0 

".'i','qO)JEKO):JFffilsJ:U".'i'.'qO)g.,!lL~:!Fih-. --:i j:5t0) 9~ra, t.J1".'i','D,\'~ G. if:~ tJJE K 0) 
21 ffi:;'fi':f.J'. * ~ 0) ra11f: ~ L --c :;p: ff --c il5 lJ . f;t00t.J1".'i','(;::'ti_''.ff:--c°® lJ. tJ 6 [i(;::. E/!.f.J'".'i','(;::_tt.)I 

--:i--Cl10. 

(~1 3. BBBO)~a) 

[0147] 

[ 11:: 1 7 l 
:J,li;fi~t/i iE ~ 

hTf.l' M~W~i/JE~W*~*•w•~~~M~W~~ 

Jt lffi tJ i1:~E~©-:¥-7l'~Wi1:i/J 

ti 
3--:JO)J':i>!lmit.l'i'i'ml:L. ,xl1--C. :,\':]':(;::Jct\1111 L. ll!Ui'i'ml:9 0 H L O)f$i!J~tJjli!J: 

sl ~ 'ii'.' . iJJ ¥!J (;:I: . r,;\~L. JEO)JEKa"<lliil;:t. :lf!i.mil;::mML--cl1--ct,J:l1L. mML--cl, 
tJ < -ct, J: L1" H L (;::b t.::--:> --C~:i: 1f: x ;t 01t/ml;:t. BJ! 6 t.J, --c [;:I: tJ L, 
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[0148] 

[ 11:: 1 a l 
~:i:'lfx;t-:5~c 
0) r.,: l, 

~:i:'lfx;t -3 

Ji'_jg;O):Jvcfi 

1a" :'ill T' 0) :!¥ fi 

FL-HL 
O)m t!l 

:m 
!t:H~ 

"W;ll\'j, 

f;t~~tit,r ~ '.l:E -e 
61){> 
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)EO))E@O)l!icfiO)ra91= H L O)f$Mi0)~:R~t fJ <, f&llB-"Fi%Brr~'l:....ttfi>;: ct fJt,, 

)EO) )E@O)l!icfiO)ra91= H L O)f$MiO)~:R~tJ{&,i>ii', {illB-"Fll'B tr~'l:....t(f ii, 9fJ 
:1,-1:,, $fiO)ra91=f&llB-"Fi%B;IS ,Utllil}BO)f:rrfil=~ft.tJ{1:_ C i>ti,~ti, trl!!~9 i>o 

JEtJ{JE@t:fU!ltL,, :IJi:rr:Rx., ~t,,-e, H Lti<"ii1Jiitl.,, :t:]l[tr:RX-i>JE@O)lt 
A!l!tJfiijli\i:n ~ni> 

:lj;;fi-lj-1'? Ji,O)fiiJ' G ii'O)ll\f £ -e, JEO)~l}B~ lm rril' L, t :t:]j[ tr :Rx. ii 

F L:lj;;fiO)J;:I=, H L:!J;:fiti{~;: ~J, ~t,,tH L:lj;;fil=ii:hi> 
(~lr.lt-C 3 7- -=r ·;; :t;W,tJ{1:_ C. i>Wlra91=11.&-:i taffilli9 ii) 

<50% 
51-94% 
9 5 ~ 1 o o %, :!!i:fitJ{1:_ c,tJt,,~WJO)§Hi,:ti{tJt, ,~.g-1=11.&i>o 

ffi;tj" f<il O)f;t:t: O)ff,lt.JtJ{ 61) ~) - ;:ttr=d::-:i-C, :tr:~l=d::f::-:it,,f:: ~J, f;t~~tJ{l}B:n'rl<J 
I= ftlttf:: ~J 9 ii o 

1 5 a . * ~ ffi -;JJ ff & ffi fl -5 ".1 1-- =e: T JL, 

lg! 2 9 Ii, 7 ':I 1-- 1:: S rt~ * ~ ffi-;1] fuf ~ tJ, i:, 0) ~ • .ff ff- L , ;: ;: 1: Ii, ffi -;IJ ffi fl 7cf :jij ~ 
Vl--~~?A1:~kL,M~cLt~,9~M.ff*~1:~kLk.-~~~-ff&ffi~O) 
~ fiE Jl © t=. II) 1:: , ;: 0) ~ © fuf ~ 1:: Ill 51 9 ~ JE "L * © v ~ JI, tJf ~ < , ;: ;: 1: 0) ~ • Ii , 1> f,i: 

< C -t ~ 6 ~ 1: ~ ff Lt=. 7 ':I 1-- 1:: s It~ :~u,. 1ffi (I)~ 13 .ff ria ~ 9 ~ 0 B B BA :::J 7 .ff' 2 
~M~1:,3ffi~12~i:J14~M*1:=e:=,-Lk.:jij~Vl--~~?A7cf3ffiL,ffi~ 
/3ffi~1>C(c-tffi6~1:~ffLk7~0)~"5~1--~-~~~hkBBBA:::J77cfff-L 
k (jg129) .ft*O)~-ffi,3ffi~ffi6~8~1:~i:Jhk.1>~<c-tffi6~1:~ffL 
t=. 3 ~ © ,r,t lffl -5 •:; 1-- It , 1 2 ~ Fa9 © ~ -@Ii Jt'lra9 1:: b t=. ~J , ~ ff ~ tJ: ~ ~ .ff ff- ~ tJ: tJ, -::i t=. • 
[0149] 30 

~ i:, 1::, :jij ~ v 1-- ') ':I ? A .ff 3 ffi L t=. -5 ':I 1-- 1:: S L' t It, ~ ~ C iUi) 0) II: S ~ L' ff & 
ffi fl C-¥ ®) 'B'Hz 0) ..t "F (I) !e- ~~(I)¥ J$J ~ ff ti<, M .II« 7 ':I 1-- c .1:1:: .fSt L t , !ii Ji 1:: jJgl 1> L t=. 

( lg! 3 0 ) 0 ;: h It ' :jij ~ V 1-- ') ':I ? A tJf.' ;: h i:, (I) 111 ~ =e: T JI, 1:: s L \ t ~ft~ a~ • .ff 
ff-L, ~©~--ffi~ffm©..t"FS~~~ftfflM©~~ffi~*~;:c.ff~~9~. 
[0150] 

1 5 b . ¥i {II] -;JJ lffi ff & ffl ~ 7 ':I 1-- "E: T JI, 

jgl31~,:jij~Vl--~~?A7cf, ~~-;JJffi~~-::itffl~~~kff&$~3ffiLk~-O) 
~ ~ .ff ff- 9 • ¥i ffl1J -;JJ lffi s c 1 =e: T JI,, 1: 11 , ..t re 1:: re¥ L t=. ~ -5 1:: ff & .ff 111 ~ ~ ~ t=. fi , ff 
& $ I:: 5 m m 0) X ti .ff g ffliJ I:: ¥1- f-1- ~ I:: ~ J.J. 1±1 L t=. • ;: (I) =e: T JL, l;t, ffi -;JJ =e: T JL, Iii: ~ I:: It 51 
m~- 1: Ii f,i: < ' 7 ':I 1-- It ' 1E ~ 1:: if> ~ ~ Jl * 1:. 1ffi 9 Q ;: C tJ{ 1: ~ ~ 0 ill ;it lcf' * f-1- ~ 1:: ~ 40 
~Lk~ffiffiiv.>-::it-t,~~O)~~~~lffi"C:if>Qffi,gfitt©~lh-fffi~ffiCbhQ.:jij 
~ v 1-- ') ~ ? A .ff 3 ffi 9 Q ( n = 4 ) c , 11c 3 ffi M .II@ ( n = 2 ) c .1:1:: .fSi L t , ~ ff * ti< ..t 
~ L , • lffi iJf. @I fl L t=. ( n = 3 ) . ~le 3 ffi Sr,J- lffl 7 •:; 1-- It , ffi 1 ~ 1:: S It Q A: M 0) B B B iill 
-@Ii 0) Jtll Fa9 © AA" I:: JE 'L L t=. • 
[0151] 

1 5 c . ~ ~ ff & ffl ~ 7 ':I 1-- "E: T JI,, 

:tt ~ =e: T JI,, "(: rt ' l,t: Mt .ff "F $ 0) ff & C it 1:: Ill ii- ~ ~ ' s C I .ff ' M A s C I s I M p 

A C T O R ( ~ AA° rt , N Y U I M P A C T O R , W . M . K e c k C e n t e r f 

or Collaborative Neuroscience,Rutgers Un 

i v e r s i t y ffil , P i s c a t a w a y , = .::t. - ~ -'7 - ~ ~ti ) ,ff {t If.I L t=. 5 0 m m m 50 
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:I: 1i "'F 1:: ~ "'.) "( ~ ~ L, f.: 0 7 •:; t- ~ 2 ~ ra9 @I fl~ 1t - ~I,\"(: - ffi 2 (1)-¥ ffi ~ fi I,\ - ff a~ 
~~~1t.ffi~~t-~~?A~,fflCffi~~~m~1t-Cffi~L,ko ~32~.ffi~~t-~ 
•:; ? A (1) 3 m la:, ¥-IHI 1:: ~ -:> -c ffl fl L, f.: ff II:~ W "t .g 7 •:; t- 1:: cf3 1,' -c t * f.: B B B A :::i 7 
~ ~ ~ -t .g ;: c!::: ~ ~ -t o ;: (1) fuf ~ -c: 11 • 2 5 ~ 0) 7 •:; t- ti<. ff a ..t. 1:: 4 ~ t.: ~ E 1:: ~ .g m 
fl ~ W L, , 1 9 ~ 0) 7 •:; t- la: , :ft fl • ffi 2 :il!I. -C: ~ ff- L, -C I.' t.: o ~ ff- L, f.: 7 ~ t- 0) ? 1:, , 1 
1 ~ (1) 7 ~ t- 1:: ffi ~ ~ t- 1J •:; ? A ~ 3 m L- , a ~ 1a: • ~ c!::: c LJ , ;: ti. .; 1a:, ~ ~ ~ ~ 1:: 1' 

ra- 11 11:; L- t.: 3 m ~ fi -5 ti, • m 2 0) -¥ ffi ~ fi t.> c 1., < L- t.: ti< "'.) -c . 3 m tJ L- ) 0) 1., -r ti. ti, c!::: 
l., f.: o ffl fl • ffi 6 ii. -C: , 9 ~ 0) ~ t- 1) •:; ? A 3 m 7 •:; t- , 4 ~ (1) 1' 5! 'Ii. {I:; ~ t- 1) •:; ? A 3 
m 7 •:; t- • cf3 ~ rJ. 3 ~ (1) ~~ 3 m • lftl 7 •:1 t- ti<~ ff- L- -c 1., t.: o ;: ti. .; (1) ~ ff- 7 •:; t- 1::-:) 1., -c 
(1) B B B A :::J 7 ~ , 2 ~ ra9 lw.i -C: ~ ffli l., f.: ( ~ 3 2 ) o ffi ~ ~ t- 1) •:; ? A 3 m 7 •:; t- l;l:, :1t 10 

~ ffl t1l =e: .:; JI, cf3 ~ rJ. J=!r 1,1 t1l If =e: .:; JI, (1) ti '8' c!::: fiil ~ 1:: @I fl L- t.: o ~ ~ ~ a(] 1' ra- tt 11:; ~ t- 1J •:; 
? A 3 m 7 •:; t- l;l: , $ f.i' ~ 1:: @I fl L, , ;: h l;l:, ffi ~ ~ t- ') •:; ? A (1) M ~ ..t. 0) ~ 'Ii. .lJ ~ -c: t 
, ~t-~~?A~~4~hC~-:>k)liJ"ffl~..t.@l.gB~Cffi~(1)~~11~W"t.g;:c!:::~~L, 
-C 1,, .g o )liJ" II« 7 •:; t- 0) ? 1:, (1) 1 ~ la: , *§ ~ tJ 13 ~ a(] tJ @I fl ~ l!J:l i:, ti, I:: ~ L, , ;: h la: , 1' :1t 
~ tJ m fl 1:: ~ .g t 0) c!::: m. t.> ti. t.: 0 L- ti, L- , m 2 0) -¥ ffi (1) ff ll -c: 1a: ~ .g ti<, 1,1 )E ~ ~ tJ a~ 
110)AA~~-3m~t-~~?A~~~L,. ~O)~~- 7~t-(1)B~C~~~fflk. 
[0152] 

(~1iffi'WIJ 1 6) 

t t- ffi ~ ~ t- 1J •:; ? A 11, ~~~ff am fl~ w -t .g 7 'J. 1:: cf3 1,, -c • ~ -c:, it .ff tt. ti<~ < 
-•~(l)@lfl~~M°t.g w 
~ ~ ~ tJ d -( r:l •:; HiJf ~ 1:: cf3 I,' "C , 7 '}. , !'IL ~ m 2 0 ti, i:, 4 5 k g 1:: , ~ tJ .g ~ ~ 0) 

ff a m fl < oo • . :;: ii . ~ fl . ri-~ ~ J=!r 1,1 t1J Nfi ) ~ 4 ~ • t t- ffi ~ ~ t- 1J ~ ? A * t.: 1;i: 7 
'J.7~7~~~0)~7~~ffif1$~~ffi~L,k.6~(1)ffif1~7'J.(1)~fi3iibcf3~rJ.~~ 
(1) •~111:: :& 1£-t~ ~ 1:: -:J 1,, -r 0) ~M- ~ ~ ~ ~ 1t .gt.: l'h, c.; rJ. 1:: c (1) m fl =e:.:; JI, 1:: cf31,, 
-c ffi ~ ~ t- 'J •:; ? A ti< & t ~ < iii.I < c!::: .ffl. t.> h .g ti, (1) ~ Ai ~ ffl .g t.: l'h 1:: , :W: C .g =e: .:f JI- ~ ~ 

~ L, f.: 0 t t- ffi ~ ~ t- 1) •:; ? A 1:: la: - s C I ~ - 9 .g / 'J. 1:: cf3 I,' "( • ~ @I fl ~ ii :ii 9 .g IIA 

ff: tJ 1t1 [R] ti< ~ LJ , & t M .fi c AA~ tit, ~ fl cf3 ~ rJ. ff am• 0) x ffl ~ ~ t: .g m Jl 0) ffi ¥ 1:: ~ 
7a> ffl fl -C: ~ i:, h t.: o * f.: , ;: h i:, (1) ~ ~ la: , ffi ~ ~ t- 'J ~ ? A -( ~ ~ 7 ~ t- 0) it .ff 'Ii. cf3 ~ 
rJ. ~ )E ~ h .g • ~ tt. ~ illl ffli 9 .g • ~ t m 1:lt L, f.: 0 / 'J. (1) ff a la: - T 2 ti, i:, L 2 * "(: 0) It ,1, 
11 m (1) ,:a -c: t t- ff 11: c!::: g a % m fiil - -c: ~ LJ • L- t.: ti<"'.) -r . ffi ~ ~ t- 1J •:; ? A ti< t t- ff a 1:: 30 

cf3 1,' -r ~ "t ~ h 0) ~ .g , fiiJ i:, ti, 0) l! )E ~ h .g • ~ tt. (1) l! ~ $ J:Ji ~ ~ )E "t .g f.: l'h 0) Bl !H tJ =e: 
T JI, c!::: tJ .g • 1 ~ 3 iJ ,El (1) ra9 l!il ~ cf3 I.' f.: 2 @I I:: f.i' It f.:-¥ ffi 1:, ffi ~ ~ t- 1J ~ ? A ~ ff 9 I:: 
2 @I ;1 .i\ L- t.: 3 ~ 0) 7 'J. ~ * t.· , t t- ffi ~ ~ t- 1J •:; ? A ~ 3 m L- t.: 1., -r ti. 0) 7 'J. 1:: cf3 1., -r 
t.-~110)Y~$J:Ji~~ili~h~~-:>ko)liJ"lftl7'J.c!:::ffi~~t-~~?A~3mL-k7'J. 
c!::: 0) ra9 1:: la: , f.t. m tJ i:, rJ. 1:: ¥ lb 0) a 1: W ~ tJ ~ l;l: ~ ili ~ h C ti, -:> f.: o ¥ lb c!::: L, -C la: , tJ! :fit 
, tt 7.1<, tt. ~ a(] ffi Ji. fl= m , C i:> rJ. 1:: M~ l1R cF3 ~ rJ. M~ 1£ (1) ¥ lb 1:: -:J 1,, -c lb~ (1) 'i !! 0) ra9 1:: fi -:> 
t.: - ~ ~ tJ ill.~ ti< ~ If i:, h .g O ;: h la: - ffi ~ ~ t- 1) •:; ? A tit - / 'J. 1:: 3 m 9 .g :Ii '@j- - iliif .ff 
'litif.~ (, J;l:;~a(Jffl~'li"t:~.g;: c!::: ~~ l.,"(l,\.go 
[0153] 

1,, < -:J ti, 0) 7'J.1::cf31,, "C 3m 1 iJ ,El. 1:: ~Jf:ll L, f.: fflM~t4 I::, T h j - 1 IHs ~ fi-:> f.: 40 

c!::: ;: ~ • 3 m L- t.: ffi ~ ~ t- 1J •:; ? A ti<. ff 11: m fl (1) :a:B ~ 1:: cf3 1., -c tr t.: tJ ;p1i ft•~ (1) ~ nlt ~ 
ffi ~ L, "( I,' f.: ;: c!::: ~ ~ L, t.: 0 lg! 3 7 la: - 3 m L, f.: ffi ~ ~ t- ') •:; ? A ti< - 3 m 1 7J ,El w. ~ I:: 
irkCTuj-1~1i.;pllft~~O)~filt~~~"t.g(l)~~"t (200ffi(l)ffi*"t:~"t) o 

[0154] 
;: h i:, (1) 71ii a(] tJ ,~ -( □ •:; t- fuf ~la:, t t- ffi ~ ~ t- 1J •:; ? A ti<, S C I ~ W "t .g 7 'J. I:: 

cf3 1,' -C ~ fi 3i lb 0) @I fl ~ ii :ii "t 7a> ;: c!::: ~ ~ ~ L, f.: o 1g1 3 3 la: , ;: h i:, (1) 71iffi fuf ~ (1) ~ ~ ~ 
~ L,, ~ ;: 1: la:, ~ ~ L, f.: A S I A A :::i 7 {I:;~ AT .L.. ~ ft m L, -C, ;: h i:, 0) 7 'J. 1:: cf3 It .g 
;p11 ft~~ tJ @I fl~~ ffli L- t.: o 1., < -:) ti, (1) 7 'J. 1;i;, * f-1- ~ :ti -fi (1) m llE Jl (1) t.: l'h 1:: ~~ 1r, 1:: 111., 
A S I A A :::i 7 1: ili ~ l., f.: ti< , ~ (1) ff!! (1) 7 'J. ( )liJ" !ft{ 7 'J. 0) "t ~ -C ~ * t.• ) l;l: , ri- f..j. ~ ti C 
ti< ~ h lif c m /J. 1: l;l: fJ < , l., f.: ti< -:> -C , ~ LJ 7ii' I,' A S I A A :::i 7 1: ili ~ l., f.: o 50 
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[0155] 

;: h ; (1) 1<:. 4 i:i •:J 1-- ffi R (1) ~ 7 ~, 7 51 ra9 © ~ ~ = :i: iHl jt ~ tt. ffi R lcl:, t: 1-- :jij 1:. v 1-­
'J ':J 'J A "/Jfo, ~ tt (I(] ff & ffi fl ~ 4 ~ f:: 7 'J. I:: S I,' "C , ~ ~ 1: , imHJ tt. "/Jfo J:: I,' ;: c!:: ~ ~ filE l., 
f:: 0 ;: h ; 0) = :i: ii~ ffi R 1: lcl: - 7 'J. r::: - T 8 ~ T 9 (1) ff & (1) ti il!H::: )iij 1± 9 ,?, * ~ (I(] r::: ~ 
~l.,kSCI-5mm.Chk=:i:~~~ffi~.ff8(1)5mmA(J)~~~~~-~4~. 
t: 1-- :jij 1:. V 1-- 1J •:J 'J A a; f:: lcl: 161 ~ (1) ,;_ (1) * =E -'I t- 4 ;;( L, f:: t: 1-- .Ito. tjf (1) 1,' 1' h 'IJ, ~ 3 ffi L, f:: 
o ~ ffl1J (1) ff a: 11, ~ tt a,q-¥ ffi s J:: u 3 ffi r::: oo fi "t 7a> 1~ ~ :W: a,q • 11 (1) M ffl c!:: L- t:: o "t ~ -c © 
7 'J. ~, ~~(I(] fJ fit Ji~~, ~ :i: S J:: U. fi ~ill~~ (1) ii it:; I::'? I,'"( , S C I S J:: U 3 ffi 
(1) ~, 7 :ii raUE'. WI (I(] 1::: ll. • L- f:: o 

[ o 1 5 6 l 10 

& ~ r::: , 1 6 ~ © , ~ ifi s J:: u ~ :i: "/J< - ~ "t -?> 7 'J. ~ , ~ 2 ~ (1) a ff 1::: 7 ':/ ~ .L. 1::: JIJi;t 
rt - ;: h ; r::: t: 1-- :jij 1:. V 1-- ') •:J 'J A * f:: lcl: t: 1-- .Ito. fJt (1) I,\ 1' h 'IJ, ~ 3 ffi L, f:: 0 4 ~ (1) 7 'J. -
:jij:1:.Vl--~~?A~~ff-C:2~. SJ::U.Itntjf~~ff-C:2~-ffi. :i:~(J)ff8:ffifl~4~-C 
'IJ, b If c fJ < L, "C 9E t: L, f:: o ;: h l;l: , t: 1-- :jij 1:. V 1-- 1J •:J 'J A l;l: , .Ito.~ 3 ffi ff c!:: J:t. ~ L, "C , 
9E t: * (1) ii 11□ c!:: 00 fi "/J<fJ I,\ ;: c!:: ~ jf- L, "( I,\ 7a, 0 

[0157] 

7'J.~S~7a,:jij:1:.Vl--~~'JA(J)3ffi~ • .Itntt~3ffiL-kMffl7'J.c!::J:t.~l.,-C,ffl~11 
"/Jfo J:: < - ii 'W, lcl: ~ ~ 1: if.> 7a, c!:: ,'!l t.> ht:: 0 lg! 3 4 lcl: - 2 '? 0) ff 1::: s rt ,?, 51. 0) 7 'J. (1) ~ :i: ii 
11□ ©. ~ ~ jf- L. , i" h ; ~ J:t. ~ "t -?> o iii~© 5 ill ra9 1: lcl:, 7 'J. (1) t(t ~ :i: ii 11□ © !jI i$J I::'? 1,' 
"C~~~ili~hC~-::ikffi,fflRAAOO(J)fi:~©2~001:~,:jij:1:.Vl--~~'JA3ffi7'J.© W 
~ :i: ii 11□ "/J< Mal 7 'J. ~ ..t @I -::> f:: o ;: h ; (1) T - 'J. lcl:, :jij 1:. V 1-- 1J •:J 'J A "/J<, 7 'J. I:: S 1,' -C 

imHJ 11 "/J< J:: < , ~ ~ • 11 "/J< C 1,' ;: c!:: ~ jf- ~ L- -c 1,'-?> o ~ ; 1:::, f!- 'J. lcl:, ffi R iHa9 © :o: ~ 
(1)251001:~,:jij:1:.Vl--~~?A3ffi7'J.~.Mffl7'J.J::Yt~((J)~~,;_ffi-:,~~~k 
;: c!:: ~jf-~ L, "( 1,,7a, 0 

[0158] 
"t ~ "C (1) 7 'J. I:: S 1,' "C , ~ fi ~ ill IHm ~ , ill~ (1) ~ Dill © f:: elf) (1) Q!t ii L f:: A S I A S e 

n s o r y a n d M o t o r S k i I I A :::i 7 it:; -y A T k ~ ,fj! ffl l., "C , S C I ~ , 
& ~ lcl: ffi 7 2 ~ 1: , ~ I,' 1: , 1 ~ ra9 4i I:: iQIJ J:E'. l., f:: o lg! 3 5 lcl: , :jij 1:. V I-- 1) ~ 'J A 3 ffi 7 'J. 
a;k~*-=E-'ft-4;;(L,k.Itntjf3ffi7'J.(J)·fi~I/JA:::J7~jf-"to 
[0159] 

;: h b (1) ffi R 1: lcl: , S e n s o r y a n d M o t o r S k i I I ~ - A 7 4 ':/ A 
:::i 7 ~, * f..j. (I(] S C I SJ:: U 3 ffi (1) 7 2 ~ ra9 ~ I:: 511] J:E'. l.,, ~ AA@ c!:: l., "C il ffl l.,, ~I,' 1:, 
1 51ra94i I:: 7 51 ra9 A :::i 7 ~ ~ J:E'. l., f:: o rii n 0) ffi R ff (1) 7 'J. lcl:, * f;j. (I(] S C I © ffi 1 51 W. ~ 
r::: - • fi 51 II.I • 1m s J:: u lM '.ii • ii~ ~ ( ff & 'Y 3 ':I 'J 'IJ, ; ) @I m L, ~ ~ - ;: h ; 0) 1m. lcl: - 3 
ffi ~ ffl 2 ~ 4 51 1: , - J:E'. (1) v ~ Jv I:: il L f:: o ;: © ffl 2 ~ 4 ~ (1) ~ AA (1) ra9 1: lcl:, :jij 1:. v 1-- 1J 
':I 'J A 3 ffi ff c!:: .Ito. tjf 3 ffi ff c!:: 1: , • fi 51 ill fflt fm S J:: U ~ '.ii fflt fm I::'? I,' "C , ~ ~ fJ ~~I!.. 
it 1', ;: h lcl:, :jij 1:. v 1-- ') ':I 'J A lcl:, s c I 7 'J. r::: S rt-?> fflt fm (1) @I ti~ 11.n ~ "t-?> ;: c!:: t fJ 

< , ff a (1) • tm ~ ~ ; 1::: l!'f ~ "t-?> ;: c!:: t t.i: 1,, ;: c!:: ~ jf- L -c 1,, 7a> 0 

[0160] 

30 

~'.iiffltfmSJ:: u•rr~I/Jffltii~©@lti(J) ~ b C-?>±111□~- SC I~- SJ::i"ffi 4 ~ 6 ~1: 40 
, Ii c!:: Iv c © 7 'J. 1: U. ~ L. f:: o ;: h ; (1) ~ AA © ~ #.i 1: lcl: , .Ito. tjf 3 ffi 7 'J. I:: S 1,' "C U ~ L. f:: 
@I ti (1) v ~ Jv J:: LJ t , :jij 1:. v 1-- ') ':I 'J A 3 ffi 7 'J. r::: S 1,, -c U. ~ L. f:: @I ti (1) v ~ Jv (1) n "/J< ~ 
'IJ, -::> f:: 0 ffi 7 510) ~ I.a 1: (1) ;: h ; 2 ff (1) ~ ~ ~ ~ r::: ~ * 9 ,?, c!:: - :jij 1:. V 1-- ') •:J 'J A ~ :!lt rt 
f:: 7 'J. (1) ti ffllj ( ffi fa ~ ..g. ~ f:: ffllj) (1) fflt fm I:: ~ ~ fJ Q!t i!f ( p = 0 . 0 3 ) "/J< if.> ,?, ;:_ c!:: "/J< jf- ~ 
n -c 1,, 7a> c 1g1 3 6 ) 0 ;: (1) ffl 1 ~ (1) ~ #.i -c:, :jij 1:. v 1-- 1J •:1 'J A 3 ffi ff~ 1:::, M ffl ff J:: LJ t 
lcl: 7a> "/J\f::: 7' ~ I, \f;f b '? ~ "/J< if.> 7a> ;: c!:: lcl: , M 1:. V 1-- 1J •:J 'J A 0) 1:. ~ $! (I(];! 11 "/J<, i" (1) I ':/ ~ 

~ 4 ':/ I-- ( iii ~ (I(] fJ ~ i/.J (1) A :::J 7 ) @. I:: a; f=. ii l., "( I,' fJ I,' ;: c!:: ~ jf- l., "( I,' -?l o I ':/ ~ ~ 4 

':/1--~-~16ill1:if.>~~ltJ:E'.~hko 
[0161] 

t(t '@i' "t -?> c!:: , ;: h ; (1) ffi R lcl: , 7 'J. I:: S 1,' "C lcl: , M 1:. V 1-- ') •:J 'J A "/J< , jt ~ 1: ii'ii~ ~ 11 "/Jf 50 
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J:: < , ¥1- f4 ~ r:: ~ ~ L, f.: s c 1 ~ (J) Ir& 1t S J:: 'CJ(~ fi 51: J1J (l.) !ID~~ -f.lE ~ "t 7a> ;: c ~ m L, -c 1,, 

7a, 0 

[0162] 

(~n'lfifJIJ1 7) 

7 •:; I- G LP 'il~!!j!!lJfR 
:jij: ~ v 1- 1J •:; 'J A (l,) 3 ~ 1:: oo ii "t 7a> ~ • = tt (I) i:iJ fffi tt ~ ~• filli "t 7a> t.: cY:> 1::, G L P , 1 s 

0 1 0 9 9 3 - 1 1 I:: 2', ;fg/1 l., f.: M' lffii. ~ R ~ ffi >E L,, N A M S A ( N o r t h w o o d 

' * I\ ,( * 1•10 -r: fi -:> f.: 0 ;: (l,) fpf R i: 11 ' :jij: ~ V I- 1) •:; 'J A ~ ' 1 4 ~ (/) 7 •:; I- ( 7 ~ (I) 
it SJ:: 'CJ( 7 ~ (I) Jltlt) (I) Bt "'FM ffl 1:: 3 ~ L, f.: o M lffl ~ ft C fflfii' o . g % :ft ii 7.1<) ~, 1 4 ~ 

(/) -5 •:; 1- c 1 ~ (I) its J:: 'CJ( 1 ~ (I) lift) t,, ; tJ 7a> 1.111 (/) ff 1:: fil'l ~ 1:: 3 ~ L- t.: o -5 •:; 1- ~ , ~ t: 10 

if! S J:: 'CJ(= tt (I) R tt (I) ~IS ill 1::-:, 1., -c • a u. ~ L- t.: o ~ms J:: 'CJ(~~(/) lffii ~ aq tJ ~IS ill 1::-:, 1., 

-C(l.)~-~~~~--~fi-:iko3~M'SJ::"L(fufR~~l.,-C1~00ffi:~"5~1-(l.)~m~• 
ti) t.: 0 

[0163] 

ffi 4 ~ 1:: s 1,, -c , "5 •:; 1- ~ 3t ~ ~ ~ 1t, .Ito.~•~ ffi s J:: u Iii~ ft:•~ ffi (I) t.: tJ) 1:: .Ito.~~ 

• ~ ~ :irx L- t.: c "t ~ -c (/) ~ ffi" 11 , N A M s A 1:: J:: -:i -c fi :t? n t.: ) o ~ • M- !IJ ~ fi 1,, , iHR 
L, f.: Jlil .ff ~ W ~ , ~ a S J:: U f,UI • aq 1:: m J! L, f.: o ~ "5 •:; 1- t,, i:, , ~ 3 ~ !IH.iL (I) ii lffl (l.) Bt 
"'FM•t*kW~L-,G.Me(J~~~L,ko3~~~SJ::U~fiL,kJlil.ff(l.)D•Me(J~filli 
~-~m(J)~J!.W#fi-:iko•m.•.ffmI,8.ffmI/.m(J)tt,.Ifn~•(l.)@SJ::U 
lffii ~fl:. (J)@ ~ , *.1Ht !!j!! aq 1:: ~ * L, f.: o 20 
[0164] 

T - , t,, i; Ii, "5 •:; I- I:: SL' -C , Bt "'F 3 ~~(I)~.~~. ( :jij: ~ V I- 1J ~ 'J A) t,, iS (I)~ 

•=tt(J)~;fg/1~ffl~~-:ik.ffi:E3(/)lffii•~u~-•m-~•M-~~•- -5~1-n-Km~s 
J::Ullil.ffm~/~m(l.)tt~-~ff~~~-r:~ij-~~-~fft•~•~fft(l.)00-r:t, ~ 
h -f h (J) ff (I) cp -r: t ~ iJ;I. L, t.: • it (J) "5 •:; 1- * f.: 11 lift (J) "5 •:; 1- (J) 1,' -r h 1:: S L' -c t , ~ ~ !!j!! 
~ 1:: ~ ~ i! ~ 7a> * f.: 11 ~it~~ ft ~ J:1:1 L' f.: m ~ 1:: Iii ii T 7a> c * ;i{. i:, h 7a, .Ito.~. (I)@ S J:; U lffii 
~~·(l)@(l.)~~~~~-:ik.~fiL,kffiffi(l.)D•Me(J~filli~i:,~,:jij:~Vl-9~?.A~ 
m l, \ -c. ~ L, f.: ff 1:: s l, \ -c, ~.='It(/)~~~ ffl fJ t,,-:) t.: 0 M •• ~ !j!lj l!lfi ~ 2', I::~ -:5 < C 
,it(J)"5~1-SJ::UJ!tlt(l)"5~1-c!J(J):jij:~Vl-9~'JA~,:ftii7.l<i!~7a>·Jffl(l.)MlfflMflc 
tt~"t7a>c, c!JW~(l.)~~~•-r:~7a>c*;i{.i:ihko ;:(l.)~W(J)~A~-~-~~'ltMR w 
(J)~filli(J)kt})(l);:(l)~tt~~(l)fttt(J)~lffi~-r:~ij,~ff~(J)3~ (;:(!)~@, tl-~.Itn 
t,, i:, ~ - L, f.: :jij: ~ V I- ') •:; 'J A ~ 7 ~ I- r:: 3 ~ L, f.:) C L, -c 11 f~ l, \ ~ lffi 1:: Ji L, -c l, \ 7a, 0 ta 
~cl.,-C,ff~~;i{.k:jij:~Vl-9~'JA(J)~M~A~-Wi:,~(J)g~~=tt~~C7a,;:c 
~~(,:jij:~Vl-9~?A~tl-SClfflW~3~L,-Ct,:jij:~Vl-9~'JA#~Me(J~ 
(pg ~ ~ ~ ;: T ;: c 11 tJ L, -r: ~ o -3 c L, -3 ;: c t,< m ~ ~ h 7a> . 
[0165] 

(~~fJIJ 1 8) 

Wffm:jij:~fufR~i:i(l.)W~(J)ffl••aq~filli 
1 0 m m ~ (l.) W 9 t,< ¥1- f;j. e(J I:: ifR. ~ ~ h -C L' 7a> ~ It "5 •:; I- I::, :jij: ~ V I- 1J ~ 'J A ~ 3 ~ l., 

t.: o 1 o a ~ r:: , • & ~ , Mm• aq 1:: ~ ~ L- t.: o & • fill aq 1:: 11, • & * lf1a (l,) cp ,i) 11, cp ,c., 40 
(J) ,111 ~ (J) m ~ (I) ? ]]- - "5 - l: 11 S J:; TJ. P.T cp 1' (I) ii ~ t,, iS fJ LJ , ;: h 11 , 1 c m ~ (J) W & (l.) 
¥1- f4 ~ ifR. ~ r:: J:; -:> -C ~ C t.: c!J ,D t,, i; f-.1 4 . 5 m m (J) ¥- fl ( 1 c m (J) ~ •1) i: flfl ~ l., -C L' f.: 
o :jij: ~ V I- 1) •:; 'J A -1' ':/ ~ 7 ':/ I- (J) Jll lffi I:: 11, & J;t; 11 (J) ~ 1) 7$111 S J:; TJ. ffi- T • 11 (l.) 1/ -

1- t,< °ff. tt L- , ;: n ; (l,) cp 1:: 11, ~ -=E 1/ T •; ':/ ~ ~ "t 7a, t (l,) t ~ LJ , ~ ; 1:: , 11.Jl ; t,, 1:: m ~t 
~ fJ rai JU~ / ~ ~ ~ (l.) $111 (J) 1/ - I- t ff- .ff L, ( !gJ 3 8 A S J:; 'CJ( 3 8 B ~ • lffl ) , ;: h 11 , 

• & * lf1a ~ 1:: J1i ti< LJ -:, -:, ~ 7a> c • & * lf1a ~ Ji t.: L- -:, -:, ~ 7a> ) J:: -; 1:: A ;i{. t.: • ;: n ; (l,) • 11 
11, ffi f.: fJ ~ ft M. (I)§!~ s J:; u. & (/) :jij: ~ 1:: M -9- T 7a, C ,'!!. :p ht.: 0 * lf1a (I)~ m r:: 11, & 

r.r;; 11 (J) ~•ii~~ f.f. -3 .x Bl (J) fie! )l: t,< °ff. .ff L, f.:. ••ii~ 11, ;: h i:, (J) ~ i; t,, 1:: lffi ~ aq tJ rai 

~ ~ / ffl ~~(I)• 11 ~;It~ "t 7a> ~ M dj, c L, -c, .x nl r:: :s -:i -c J1i t,< -:i -c L' 7a> J:: -3 r:: A ;i{. , ffi 
fl L, f.: W & (l.) :jij: ~ ~ ;It ~ L, -c 1,, 7a> J:; -3 Ji!.!. :t? h t.: o 50 
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[0166] 

n~mm~~-*•-m~mk~mtmi!~?t.*~~- *k~*~~mzmtL< 
11 i.t ffl 1::: 00 "t 7al ~ m ~ t1J lli "t 7al t::. ~ © t © i! 11 td- 1,, o ~ ~ ~ i! ~ h Ii. * ~ • «: 1::: ~ It "t 
7al*~~m1~~k©~~~~~.M~m~~~t.i:"t~c~i!~7al~c~~~~h7ali!~ 
o 5 o L ti, L td- ti< €> • -f © J: 5 td- ~ ~ 11 • * ~ 11.Jl © lE lffi p;i 'T! ~ 7al o ~ ~ ~ ~ fi "t 7al t::. ~ © 
j31J © JJ ;! il3 J: tt ~ $1-. td- i::> U 1::: iB.1.J□ © Z ffl ill ti<. ~ ~ ~ 1::: 11 ~ i::> ti, 'T! ~ o 5 o -f h i::> 11. 
llil f# "t 7al iiD~ © all la! p;i I::~ * h 7al ~ c ~ ~ ~ "t 7al o 

[jg!W®fii11ttd-m11Jl1 
[0167] 

llil#-t7al~w~•~-t7alc~~- ~~m~•cm~~•~-t7al~c~J:?t.*~~m 10 
n ~ m M ~ ti< J: ~J ff~ 1::: JJ. Ai~ n 7a, 'T! ~ o 5 0 ~ g:i. r R M x J 11. ffi ~ v 1-- 1J •:1 '7 A ~ 
}~ 9 0 

[ jg! 1 ] jg! 1 A • 1 B il3 J: U 1 C 11. V ? □ 7 7 - ~ © 7 * ':/ - r'J .,r v ~ 7 ':/ i,:' lzsl T !Ji 11 
p;J &: m. fl§"'©~ it JfHf lid'l ~ jf- 9 0 2 A : ~ ';. 1::: il3 rt{, 3 ~ 2 ~ f& © -fHm ffl fl il3 J: u ffi 
~ V 1-- 1) ':I ? A 3 ~ © !!Htr © V ? □ 7 7 - Y ( ll}l 7a, l,' ~ -@. ) il3 J: U 7 * ':/ - r'j .,r v ~ 7 ':/ 
i: 1ts1 T < + ) < Off 1,, ~-@.) ~ fl§ 0 = m ~-@.ti<~-@. 1::: ~ ? t 1,, 7al o 2 o o 1-g. mi!$ 'T! jf- -to 
2 B: ~1,,~-@.=7*';,/-r'j.,r l,.,~7';,/ t:its!T~~il"t7alV? □ 77-y (ll)l{,1,,~-@.) 
o 400i!©i!$'T!jf-90 2C: 7*':/-r'j.,rl,.,~7':/J:its!T~~il"t7alV? □ 77-y 

ti< • .lfn'i~~-L'?~~{)o 4 O Offi-©i!.'T!jf-°to 
[ ~ 2 ] ~ 2 A • 2 B • 2 C il3 J: U 2 D 11. 7 •:J 1-- © -fUm f! ffi I:: M "t 7a, ffi ~ V 1-- ') ':J ? A 20 

©M~~~~jf-90 A~.ffi~Vl--9':l?A.fftt~m•mc.lfn~~-9{, •• f.i:7':JI--
© ff & ~ jf- "t o B 11 • C N S fUI ti<ril: c Ai ~ j! .;t "( • ift m t.;: .lfn ff ti< ff tt L t.;: l,' ffl fl L t::. 7 
•:J 1-- © ff s: ~ jf- 9 0 C 11. ffi ~ V 1-- 1) ':J ? A ~ FF.I l, \ t M ~ L t::. . ffl fl L t::. 7 •:J 1-- © ff & © 
:9i; :ft ~ jf- L • ~ ~ 'T! 11 • ffi ~ L t::. fft m td- C N S M • il3 J: U .lfn ~ © ~ !Ir W ti< j! .;t t l,' 7al o D 
~. C©ffl~LkfffmffiM©~©:9{;:ft'T!~~.ffi~LkCNSffiffiSJ:tt•mt.i:.lfn~©­
JJfRJWJ=r~m"to 
[ jg! 3 ] jg! 3 11 • 0 p t i c e I I ( ~ ~ iffi ~ ) ~ filt ffl jJ -I! •:J 1-- 1::: ~ - ~ h t l,' {) • ;Fa 

lel.lfo.SJ:U1. 2µm©&~o~~{tfflLt~nltLkffi~Vl--9':l?A©~-i!~7alo 
[ ~ 4 ] jg! 4 11. t 1-- ~ .lfn ti, b fl=~ L t::. 3 ii ti< ft~ L t::. ffi ~ V 1-- 1J •:J ? A© 1f. 7 7 .,r ':/ W 

J=r ~ jf- "t o ffi ~ V 1-- 1J •:J ? A 11 • * ~ it © • fl§ * t::. 11 ~ © ~IS L ~ fiiJ b m ~ t.;: l,' o " V 1-- =f 30 

-Y 1J ':/ ~-@. 11. ti' *Jr L t::. "t ~ t © W J=r I:: S l,' t ~ ~ I:: ~ 11 'T! ~ ? t::. ti<. ~ $1- 11. .:c. ;it -Y ':/ 
'T! st < ~-@. L t::. o ~ 1,, 11c@ m 1m □ 1,., ';,/ ;;< < ~ ~it~ ) ~ tt m -t 7a, c • 1:: - ;;< m « ii ~ ~ -lit 
1::: ~ M -t 7a, ~ c ti< 'T! ~ 7a, 0 R M x m j.: ft~ ~ ~ c -t 1:: - ;;< m « ii ~ ~1-1::: • J: ~J • m td- « ii ti, 
i::>t.i:7alcm~n7al•~f.i:-y-l--©*~f.i:tt~~Ufil"t7al~c~i!~7alo 
[ ~ 5 ] ~ 5 A • 5 B • 5 C S J: U 5 D 11 • a !el .lfn S J: U 5 µ m © 5: ~ o ~ ~ {t ffl L t ~ 

filt L t::. ffi ~ V 1-- 1J ':I ? A © jE: ~ ~ ffl TM flt.~. ~ m "t o A - 2 O O i!. B - 1 O O O i! 
• C-7500{!. D-7500ffi-o 
[ ~ 6 ] jg! 6 A • 6 B • 6 C S J: U 6 D 11 • a !el .lfn S J: U 1 . 2 µ m © & ~ o ~ ~ {t FF.I L 

t~fi!GLkffi~Vl--9':l?A (ffi218) ©jE:~~ffiTMfltM~-~m"to A-200ffl 
• B-1000{!. C-7500ffi. D-7500fflo 40 

[ jg! 7 ] jg! 7 A • 7 B • 7 C S J: U 7 D 11 • ;F a !el .lfn ( E D T A ~ {t ffl ) il3 J: U 1 . 2 µ 
m©&~o~~ilFF.ILt~fi!GLkffi~Vl--9':l?A (ffi218) ©jE:~~~TBftM~• 
~jf-°to A-200{!. B-1500ffi,, C-5000{!. D-1 OOOOf!o 
[ ~ a l ~ a 11 • ;Fa ml .lfn S J: tt 1 . 2 µ m © ~ ~ o ~ ~ fl FF.I L t ~ filt L t::. ffi ~ v 1-- 'J ·:1 

?A©:9i;~UfltM~A (100ffl©ffi-$) ~m"to 
[ jg! 9 l jg! 9 11. *1l.. ~iUl ti, i::> ~ ~ L • 5 µ m © 7 .,r Jv 11 - ~ 51 L t::. 2 1 a ti< ft~ L t::. ffi 
~ V I-- 1) ':I ? A © ~ ~ ~ ffl TM It it U f;l ( T E M ) ~ m 9 o ~ © T M E 'T! 11. jE: ~ ~ ffl T 
M IU!l ~ • ( ~ 5 ~ 7 ) 1::: j! ; ht::. J;i. t11, © ~ 7al JJ.R ti<. ~hi::> © JJ.R ti, i::> td- 7al I17al ti\f::: j.: ~ < 
• .I± tU-9 :t$J ~ td- m ii * t::. 11 a ~ ~ © - ft~ C td- ? t l, \ {, ~ C ti< ~ b ti, 'T! ~ {, 0 fl © iiE j],11 td-

50 
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[ lg! 1 0 ] lg! 1 0 l;J: , t t- ~ .Ifn f.J, I:> fl= ~ l., t.:: 8 ill t.i< ft~ l., t.:: M ~ V t- 1) ':I ? A 0) ~ ~ ~ ffi 
Tm~• u ffl ~ ~ "t o M ~ v t- IJ •:1 '7 A r;J: ~ ft r:: ~ ts L- • :§-~ ~ ~ <1HHIU JHii r;J: , 3 ~ t.it 
ft~ L, f.:: M ~ V t- 1) •:; ? A ( lg! 9 ~ ~ ~ ) J: LJ -t , ~ ~ 1±1 t l,, <Q Bjc t.i< J: LJ jc ~ < , ~ ~' f.J, 
!!If :1: ~ (/) ~ :17! < *-u T 0) • -t ~nJ:J tJ !2 ~ n )l;; ) 1: 65 -=> t.:: 0 M ~ v r-- 1; •:1 '7 A 0) ~ < (/) ffi L- 1,, 

;Ji~~ t.i<, M ~ V t- 1) •:; ? A~ t4 (I)~ l,' * 1:: ~-::, t ~ fiJG ~ ti. f.:: o 
[ lg! 1 1 ] lg! 1 1 l;J: , t t- ~ .Ifn t.J, I:> fl= ~ l., t.:: 8 ill t.i< ft~ l., t.:: M ~ V t- 1) ':I ? A 0) ~ ~ ~ ~ 

Tm~ Mu tl ~ ~ "t o M ~ v t- •; •:1 '7 A r;J: ~ ft r:: ~ ts L- , :§-~ ~ ~ © ~ ilU ~ iii r;J: , 3 ~ t.i< 
ft ~ l., t.:: M ~ V t- 1) •:; ? A ( lg! 9 ~ • ~ ) J: LJ -t , ~ ~ 1±:l t l,' 'Q BJc t.i< J: LJ jc ~ < , IHt t.J, 

[ lg! 1 2 ] lg! 1 2 A ;IS J: 7J. 1 2 B l;J: , 5 ":) 0) ~ tJ <Q 1, •:; =f- t.J, I:> (I) M ~ V t- IJ •:; ? A 0) S D 10 

S - P A G E ~' ffi" ~ ~ "t o ffi 1 5 B ( A ) ;IS J: 7J. ffi 2 1 B ( B ) (I) M ~ V t- IJ •:; ? A g:i 0) 

~ ~ :.., 1{? ft~, ? - V ~ - :1 J~ - 1: ~ ts l., f.:: o :± tJ ~ :.., 1{? ft (I) '1 l;J:, 1 ~ 6 (I) 3 ~ ~ 
f-t It 1: ~ L, - -t n -f n (/) T:.., ~ t- ;I. t- 1) - 0) lj' 7 7 r:: ~ "t O ~TI(/).~ ( K D a ) ~ >/ 
J~ © ti. iiU r:: ~ "t o 

[ lg! 1 3 ] lg! 1 3 l;J: , M ml c. .I± ~ L, t.:: , ot - 7 V .=. =f- :.., ( R N A I I ~ 1) ;I. 7 - -1:t ~ll. ~ jlfj 
) , 7 7 ,r T ,r :::i 1) :.., ( D N A ~ 1) ;I. 7 - -1:t ~ll. ~ jlfj ) a; f.:: l;J: ~ ? □ ~ ~ ~ ~ I-=' ( ~ :.., 1 { ? 
ft9fiJG~~~) ©#tt~1:~fiJGL-~M~Vt-9':l?AilSJ:7.J.ffi21B©M~~O)L~ (5 

µm""t:0~) g:iO)~RNA-a-:fi_;_ (µ g) ~~"to 
[ lg! 1 4 ] lg! 1 4 l;J: , M ml c. .I± ~ L, f.:: , ot - 7 V .=. =f- :.., ( R N A I I ~ 1) ;I. 7 - -1:t ~ll. ~ jlfj 

) , 7 7 ,r T ,r :::i IJ :.., ( D N A ~ IJ ;I. 7 - -1:t ~ll. ~ jlfj ) a; t.:: l;J: ~ ? □ ~ ~ -lj- ~ I-=' ( ~ :.., 1 { ? 20 

ft9fiJG~~~) ©#tt~1:~fiJGL-~M~Vt-9':J?AilSJ:7.J.ffi21B©M~~O)L~ (5 

µ m'"t:0~) g:10)~~ :..,1{?ft-a-:fi:i:~~"to 
[ lg! 1 5 ] lg! 1 5 l;J: , M ft« c. .I± ~ L, f.:: , ot - 7 V .=. =f- :.., ( R N A I I ~ 1) ;I. 7 - -1:t ~ll. ~ jlfj 

) ) ©#tt~1:~fiJGL-~M~Vt-9-:;?AilSJ:7.J.ffi21B©M~~(l)L~ (1µm1:0~ 
) g:i (/) ~ ~ :.., 1{? • -a- :fi,;, ~ ~ "t 0 
[ lg! 1 6 ] lg! 1 6 l;J: , M ml c. .I± ~ L, f.:: , ot - 7 V .=. =f- :.., ( R N A I I ~ 1) ;I. 7 - -1:t ~ll. ~ jlfj 

) ) ©#tt~1:~fiJGL-~M~Vt-9':J?AilSJ:7.J.ffi21B©M~~(l)L~ (1µm1:0~ 

[ lg! 1 7 ] lg! 1 7 l;J: , P A G E L 1: , 1 µ m 1: 0 ~ l., f.:: V t- 1) ':J ? A f.J, I:> 5 µ m 1: 0 ~ l., 
f.::V t- 1J ':J?A'a;1:, V t- 1) ':l?AilSJ:7.J.-~1::-:)l,\"(, ?-V~-~ts~ :..,1{'7ft1{:.., 30 

I-=' ~ .It~ L, f.:: -t 0) ~ ~ "t 0 

[ lg! 1 8 ] lg! 1 8 l;J:, ~ft~ f! i! ffi T (I) L n ffilj ~ r:: ":) l,' t, ~ tJ 'Q ti WHlU ~ :fi "t 'Q ~UHi. 

~ g:i 1: ~ • L- t.:: M ~ v t- 1; •:1 '7 A < s J: T.J. -t n i; r:: 1l m L- t.:: L 51t, -t n -f n) © ~ ~ ~ ~ 
To A: NT-3, B: NCAM-1, C: GAP-430 
r 1g1 , 9 1 ~ , 9 r;J: , s H - s Y 5 Y ~ M! L r:: s it 'Q M ~ v t- 1; •:1 '7 A r:: J: -=> -c ~ l: t.:: ii 

ffi T (/) L n ffill fftP 0) 1i ~ s J: T.J. IWPF ffi tt it M ~ v r-- •; •:1 '7 A ~ ~ "t O s H - s Y 5 Y ~ M! ~ 
, M ~ v t- 1) •:; ? A c. ~ r:: 3 flt, Fa9 -1' :.., ~ .:i. "' - t- L,, ~ 1,, 1:, R T - P c R ~ 1l ffl L, t, 
GAP DH, NT-3, NT-6, NCAM-1, FGF-9, GDNF, Net r in 
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[jgj6] 
Figure 7. :,:~f,J'.;~~ ~,~~js~#.,~.+uitfi~~M:0J~a-1'.fmL·c~~U: 

A· 200x,B - 1500:t. C-5000x, D-lOOOOx. 

A,,, 200:x 1 B -1-000x, C - 7500x, l) - 7500.x. 

[jg!B] [jgj9] 
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[!gj10] [!gj11] 

[!gj12] [!gj13] 
Figure 12, ~:'f:''<t- 1) ·;,?Am sos ·PAGE:B-;t/r 
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[!gj20] 

-13JlL 

A=RM~$/;"l/'fl:'.O:Jlt:~i'J~i',f;; 
B=:!fi 1 2 f:'l, ;t, RM-1 
C=~12f:l,;@, CM-1 
D=;$'12r:J, I TS, RM~1 
E=~1213, ITS, CM~1 
F=!§li12EL EGF~JT$, 
G-=ffl 1 :2 gj, EGF- J TS, 
rl""M1:cl"I, rGf"-JTS, 
l"'•iitl1J.'.E3, F"GF-JTS, 
J=:41HS, (i:l,. RM-1 
K=:il 1 .2 S, tJL,. CM-1 
I .. =~ 1 2 B, t!U,gf.i:l_._ RM- 1 
M=~12B_fil@t.i:L. CM-1 
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0""~os. ~Wl--l 1 $. R-P.p-2 
P=mos. l"Gl"-l TS. R .. p-1 
Q:a,,J;"OEI. FG.l"-l J8. R.,.:.i-2 
R:a:ei':OEL ~l.- R.,p-l 
S=ffl"OB. i:rl-, R:"i:i-2 
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~~'.:;it.HM, I 

[!gj21] 
Figure 21, Ntu:rostr-e-en@ ai;{llll:t!O)M1il~~t1)11'13:1l {f-, ffi't'Z ~!J ·:;'J ;;i:..;:tHiffl:'~·r..~l!.i'lfi"f:r'-'.t-c· 

:tf!-:ftl-'tttl!llt~ 

RegenX Science Exhibit 1004
Page 1843



[!gj22] 
:Figure 22. l'fJit? r, 'J 7?.J. :til!il!,Ff-:J:$!1/J,'Jill(l)~i!Hf."'Fi::!tt&l-~ :'.'._q)-PJ'.1,:--... ls 1} ':., '.J ;l.(J') 

:;'f.e,--v-rs~tt Lt::_ :Veuroscrecn® -WIH1)~;§~~(1)-fiti!li.-!-.ttti/Lt:.: 

[!gj24] 
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[!gj23] 
Figure 23. NG F llllilltll' 

[!gj25] 
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[!gj26] [!gj27] 

[!gj28] [!gj29] 

Figure 28. 
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Figure 34. 
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03) ..P 2009-513269 A 2009.4.2 

INTERNATIONAL SEARCH REPORT I 1;;;;1~;~~~~~~;;16 
A, CLASSIFICATIONrSIJIIJECTMATIER • 
INV. A61L27 36 

According to lnlemational Palen! Classlllc•llon (IPC) orto both national classlfk;ation and IPC 

B. FIELDS SEARCHED 

Mllllmum <loCllmeruat!on se11rolled (elessll'<:aUon s)'Slem l'cllowad by clBSBltlcallon symbols) 
A61L 

Dll(JIJmenlallon searoh•d other than minimum documentatlO/l to the extent lhal Stroh document,, are included in !he m,lds searched 

Eleclronlc data base consulted during the lntemetlonal sean:h (name of data base and, where praclical, sean;h tenns used) 

EPO-Internal, WPI Data, EMBASE, BIOSIS 

C. DOCUMENTS CONSIDERED TO BE RELEVANT 

Category' Cltation of dooumenl, With Indication, where appropriate, or the relevant passages Relevant lo claim No. 

A VACANTI MP ET AL: "Identif1cation and 1-94 
fnit1al character1zation of spore-11ke 
cells 1n adult mammals. n 

JOURNAL OF CELLULAR BIOCHEMISTRY 2001, 
vol. 80, no. 3, 2001, pages 455-460, 
XP002422838 
ISSN: 0730-2312 
cited in the application 
abstract 
page 456, column 2, paragraphs 3,4 
page 458, column 1, paragraph 2 - page 
459, column 1, paragraph 3 

----
A US 2004/137613 Al (VACANTI MARTIN P [US] 1-94 

ET AL) 15 July 2004 (2004-07-15) 
claims 1,13,18,23 
paragraphs [0040] - [0042] 
examples 2-5 

----
-/--

[Kl Further oocumenls are listed in tt,e conlntli!llon of Box C. 1K] See palenl family annex. 

• Special categorl"" 01 Cited <10cuments : 
'T' later document publlshed aller th• lnternalfonal llllng date 

"A" document dellnlng the general state otlhe art which is not orpriorit)I dale and not in confllolwtththe application bul 
cited lo understand lhe prtnclple ortheo,Y llnderlylng the oonslderecl to be of pe.rttcular r&le~ance invention 

'E' ea.rller documenl but published on or allerlhe lntematlonal "X" document of pMlcular relevance; the claimed Invention flllng!lale cannot be- oonsidered novel or cannot be considered to 

"L' d~~:~~ ,;jl~~~.";.~~l~ti~u;~f~~~ o1:~h~ 
Involve an inwmtlve step when Iha dooumenl is leken alone 

•y• document of pMlculer relevance; the claimed invention cltatlon or Olher special reason (as speolfled) cannOT be considered to inV<JIVe an lnvenUve step Wilen the 
'O' document referring to an oral disclosure, use, o,xhlbnlon or document is oombined wllh ooe or more other sucn docu-

Olhermeans ments. such oombinatlon being obVlous lo a person skilled 
•p• document published prtor to Iha International' flDng date but In Iha art, 

lolllf lhan the priorily dale claimed '&" documant member of tt,e same patenl famify 

Dale of the actual comPlotlon of the lnternallonal search Dale of malling ol lhe lntemallonal search report 

2 March 2007 15/03/2007 
Name and malllng a<ll:tress of Iha ISN Authorized OffiOOf 

European Patent Ollloe, P.B. 5818 Pelentean 2 
NL - 2280 HV Rljswl)k 

Tel (-i;a!1-70) 340-2040, TX. 31 651 apo nl, 
Fax: (+31-70) 340--3016 Peris Antoli, Berta 

Form PCTJISIV210 (second shi!iet) (Aprll 2005) 

page 1 of 2 

RegenX Science Exhibit 1004
Page 1849



04) 

• INTERNATIONAL SEARCH REPORT 

C(Contlnuallon), DOCUMENTS CONSJOERED TO BE RELEVANT 

GateQOl)I' Cllallon of document, with Indication, where appropriate, of the relevant passages 

A US 5 632 778 A (GOLDSTEIN STEVEN [US]) 
27 May 1997 (1997-05-27) 

A 

A 

claim 1 
column 6, 11ne 53 - column 7, line 6 
column 8, 11nes 56-60 
example 1 

US 2003/187515 Al (HARIRI ROBERT J [US] ET 
AL) 2 October 2003 (2003-10-02) 
cl aims 1,22-25 
paragraph [0012] 

US 6 576 265 Bl (SPIEVACK ALAN R [US]) 
10 June 2003 (2003-06-10) 
claims 1-3,8,11 
column 2, lines 17,18 

Form PCTJJSW:2.10 ,COl"rtiml~bcn olsecxmdsheet) (l,prll 2005) 

..P 2009-513269 A 2009.4.2 

I 
ln1<1rnallonal applfcallon No 

PCT/US2006/042016 

ReleVant to Claim No. 

1-94 

1-94 

1-94 

page 2 of 2 
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05) ..P 2009-513269 A 2009.4.2 

INTERNATIONAL SEARCH REPORT 

I 
lntornallon•I appllcallon No 

lntormallon on patant family membors 
PCT/US2006/042016 

Patent document I Publication I Palen! family I Publlcatlon 
cited In search report date member(s) date 

US 20D4137613 Al 15-07-2004 NONE 
-------
us 5632778 A 27-05-1997 AT 265191 T 15-05-2004 

AU 1931495 A 03-10-1995 
CA 2185447 Al 21-09-1995 
DE 69532976 Dl 03-06-2004 
DE 69532976 T2 04-05-2005 
DK 871414 T3 30-08-2004 
EP 0871414 Al 21-10-1998 
ES 2219660 T3 01-12-2004 
JP 9510108 T 14-10-1997 
PT 871414 T 31-08-2004 
WO 9524873 Al 21-09-1995 
us 5899936 A 04-05-1999 
us 5613982 A 25-03-1997 
us 5843182 A 01-12-1998 

-----------------us 2003187515 Al 02-10-2003 AU 2003226018 Al 13-10-2003 
CA 2479903 Al 09-10-2003 
CN 1791331 A 21-06-2006 
EP 1575572 A2 21-09-2005 
JP 2006507851 T 09-03-2006 
MX PA04009188 A 20-06-2005 
WO 03082201 A2 09-10-2003 
us 2004048796 Al 11-03-2004 

------
us 6576265 Bl 10-06-2003 us 2003054022 Al 20-03-2003 

us 2003059404 Al 27-03-2003 
us 2003059405 Al 27-03-2003 
us 2003059406 Al 27-03-2003 
us 2003059407 Al 27-03-2003 
us 2003059409 Al 27-03-2003 
us 2003059410 Al 27-03-2003 
us 2003064111 Al 03-04-2003 
us 2003059411 Al 27-03-2003 
us 2003064112 Al 03-04-2003 
us 2003133916 Al 17-07-2003 

Form PcT,isA/.210 (patemfamUJ a,ruu:) {Aprll 200!5) 
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06) JP 2009-513269 A 2009.4.2 

7 □;.., 1--~-~0)~~ 

(51)Int.Cl. FI 7-~:::i- i-:- c•~) 

A61K 35/12 (2006.01) A61K 35/30 

A61K 35/26 (2006.01) A61K 35/12 

A61K 35/37 (2006.01) A61K 35/26 

A61K 35/32 (2006.01) A61K 35/37 

A61K 35/36 (2006.01) A61K 35/32 

A61K 35/44 (2006.01) A61K 35/36 

A61K 35/48 (2006.01) A61K 35/44 

A61P 25/00 (2006.01) A61K 35/48 

A61K 35/50 (2006.01) A61K 35/14 

A61K 35/54 (2006.01) A 6 1 P 25/00 

A61P 25/02 (2006.01) A61K 35/50 

A61P 9/00 (2006.01) A61K 35/54 

A61P 43/00 (2006.01) A 6 1 P 25/02 

A6 1 P 9/00 

A6 1 P 43/00 1 0 7 

AP(BW,GH,GM,KE,LS,MW,MZ,NA,SD,SL,SZ,TZ,UG,ZM,ZW),EA(AM,AZ,BY,KG,KZ,MD,RU,TJ,TM), 

EP(AT,BE,BG,CH,CY,CZ,DE,DK,EE,ES,FI,FR,GB,GR,HU,IE,IS,IT,LT ,LU,LV,MC,NL,PL,PT,R0,SE,SI,SK, TR) ,0A(BF, 

BJ,CF,CG,CI,CM,GA,GN,GQ,GW,ML,MR,NE,SN,TD,TG),AE,AG,AL,AM,AT,AU,AZ,BA,BB,BG,BR,BW,BY,BZ,CA,CH,CN,C0, 

CR,CU,CZ,DE,DK,DM,DZ,EC,EE,EG,ES,FI,GB,GD,GE,GH,GM,GT,HN,HR,HU,ID,IL,IN,IS,JP,KE,KG,KM,KN,KP,KR,KZ,L 

A,LC,LK,LR,LS,LT,LU,LV,LY,MA,MD,MG,MK,MN,MW,MX,MY,MZ,NA,NG,NI,N0,NZ,0M,PG,PH,PL,PT,RO,RS,RU,SC,SD,SE 

,SG,SK,SL,SM,SV,SY,TJ,TM,TN,TR,TT,TZ,UA,UG,US,UZ,VC,VN,ZA,ZM,ZW 

(72)~B.J:I~ 7-Jl.,"J;,J--A., ~-\';..,-.I.I)•:,? 1$-:Jl)::i-. 

7;..,T-1'1'7·1{--:J-1$~ -t?;..,1-- ~3;..,;(, l::::i.-;( if-,(;..,(--, I::-*- ;f-•:,?A 

1 9 1 5 

F ;-.4(.~) 4C081 AB02 AB13 ABlB AB31 BA12 BA13 BA16 BB02 BB04 BB06 

CD112 CD27 CD29 CD34 CE02 CE03 DA0l DA13 EA02 

4C087 AA0l AA02 AA03 BB34 BB35 BB38 BB43 BB45 BB46 BB47 

BB48 BB49 BB57 BB59 BB63 BB64 CA03 CA04 CA05 CA06 

DA02 DA03 DA15 DA21 DA23 DA27 DA32 MA16 MA23 MA66 

NA14 ZAOl ZA02 ZA20 ZA22 ZA31 ZA36 ZB09 ZB22 
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Application: 14759895 

From: 

DOC CODE 

D 1449 

[X] IDS 

D CLM 

D IIFW/FWCLM 

D SRFW 

D DRW 

D OATH 

D 312 

D SPEC 

[RUSH] Message: 

Please respond to the 02/26/20 IDS 

thank you 

[XRUSH] Response: 

Examiner: PUBS contact- James Leija, (703) 756-1197 

PRINTER RUSH 
(PTO ASSISTANCE) 

Examiner: Davis 

Location: RTFM 

DOC DATE 

02/26/2020 

GAU: 1651 

Creation Date: 03/05/2020 

Week Date: 1/13/2020 

MISCELLANEOUS 

D Continuing Data 

D Foreign Priority 

D Document Legibility 

D Fees 

D Petition (TC) 

D Other 

Initials: 

NOTE: This form will be included as part of the official USPTO record with the response document coded as XRUSH. 
REV:AUG 16 

Page 1/1 
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UNITED STATES PATENT AND TRADEMARK OFFICE 

APPLICATION NO. FILING DATE 

14/759,895 07/08/2015 

35811 7590 03/18/2020 

IP GROUP OF DLA PIPER LLP (US) 
ONE LIBERTY PLACE 
1650 MARKET ST, SUITE 5000 
PHILADELPHIA, PA 19103 

FIRST NAMED INVENTOR 

Ryanne Early 

UNITED STATES DEPARTMENT OF COMMERCE 
United States Patent and Trademark Office 
Address: COMMISSIONERFORPATENTS 

P.O. Box 1450 
Alexandria, Virginia 22313-1450 
www.uspto.gov 

ATTORNEY DOCKET NO. CONFIRMATION NO. 

SYG-19-1252US/426329-002 3358 

EXAMINER 

DAVIS.RUTHA 

ART UNIT PAPER NUMBER 

1651 

NOTIFICATION DATE DELIVERY MODE 

03/18/2020 ELECTRONIC 

Please find below and/or attached an Office communication concerning this application or proceeding. 

The time period for reply, if any, is set in the attached communication. 

Notice of the Office communication was sent electronically on above-indicated "Notification Date" to the 
following e-mail address(es): 

pto.phil@us.dlapiper.com 

PTOL-90A (Rev. 04/07) 
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APPLICATION NO./ 
CONTROL NO. 
14/759,895 

FILING DATE 

07/08/2015 

IP GROUP OF DLA PIPER LLP (US) 

UNITED STATES DEPARTMENT OF COMMERCE 
U.S. Patent and Trademark Office 
Address: COMMISSIONER FOR PATENTS 

P.O. Box 1450 
Alexandria, Virginia 22313-1450 

FIRST NAMED INVENTOR/ 
PATENT IN REEXAMINATION 
Early, Ryanne 

ATTORNEY DOCKET NO. 

SYG-19-1252US/426 

EXAMINER 

ONE LIBERTY PLACE 1650 MARKET ST, SUITE 5000 
RUTH A DAVIS 

PHILADELPHIA, PA 19103 ART UNIT PAPER 

1651 20200314 

DATE MAILED: 

Please find below and/or attached an Office communication concerning this application or 
proceeding. 

Commissioner for Patents 

The information disclosure statement (IDS) submitted on February 26, 2020 was filed after the mailing date of the Notice 
of Allowance on January 13, 2020. The submission is in compliance with the provisions of 37 CFR 1.97. Accordingly, the 
information disclosure statement is being considered by the examiner. 

Any inquiry concerning this communication or earlier communications from the examiner should be directed to RUTH A 
DAVIS whose telephone number is (571 )272-0915. The examiner can normally be reached on Monday - Friday (Am -
Ppm). 

Examiner interviews are available via telephone, in-person, and video conferencing using a USPTO supplied web-based 
collaboration tool. To schedule an interview, applicant is encouraged to use the USPTO Automated Interview Request ( 
AIR) at http://www.uspto.gov/interviewpractice. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's supervisor, Renee Claytor can be 
reached on 571-272-8394. The fax phone number for the organization where this application or proceeding is assigned is 
571-273-8300. 

Information regarding the status of an application may be obtained from the Patent Application Information Retrieval ( 
PAIR) system. Status information for published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. For more information about the 
PAIR system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR system, contact 
the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a USPTO Customer 
Service Representative or access to the automated information system, call 800-786-9199 (IN USA OR CANADA) or 571 

/RUTH A DAVIS/ 
Primary Examiner, Art Unit 1651 

PTO-90C (Rev.04-03) 
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Sheet 1 of2 

Form PTO-1449 US DEPARTMENT OF COMMERCE ATTY. DOCKET NO. SERIAL NO. 
PATENT AND TRADEMARK OFFICE SYG-l 9-1252US/426329-002 14/759,895 

APPLICANT 
ISE Professional Testing & Consulting Services, Inc. 

LIST OF PUBLICATIONS CITED BY APPLICANT FILING DATE GROUP 

(Use several sheets if necessary) July 8, 2015 1651 

US PATENT DOCUMENTS 

EXAMINER DOCUMENT NUMBER DATE NAME CLASS SUBCLASS FILING DATE 
INITIAL* IF APPROPRIATE 

AA 

AB 

AC 

AD 

AE 

AF 

AG 

AH 

AI 

AJ 

AK 

FOREIGN PATENT DOCUMENTS 

TRANSLATION 

DOCUMENT NUMBER DATE COUNTRY CLASS SUBCLASS YES NO 

AL 2009-510091 A (corr. to WO '686) 03/12/09 JP X 

AM 2007/038686 A2 (corr. to JP '091) 04/05/07 WO 

AN 2004-521935 A (corr to. WO '720) 04/22/04 JP X 

AO 02/078720 A2 (corr. to JP '935) 10/10/02 WO 

AP 2007-532153 A (corr. to WO '219) 11/15/07 JP X 

OTHER PUBLICATIONS (Including Author, Title, Date, Pertinent Pages, Etc.) 

AR Notice for Reasons of Refusal from counterpart Japanese Patent Appln. No. 2018-2244 75 dated February 3, 2020, and its English translation. 

AS 

AT 

EXAMINER DATE CONSIDERED 
*EXAMINER: Initial if publication considered, whether or not citation is in conformance with MPEP 609; Draw line through citation if not in conformance and not 
considered. Include copy of this form with next communication to Applicant. 

EAST\172518209.5 

ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /R.A.D/ 
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Sheet 2 of2 

Form PTO-1449 US DEPARTMENT OF COMMERCE ATTY. DOCKET NO. SERIAL NO. 
PATENT AND TRADEMARK OFFICE SYG-l 9-1252US/426329-002 14/759,895 

APPLICANT 
ISE Professional Testing & Consulting Services, Inc. 

LIST OF PUBLICATIONS CITED BY APPLICANT FILING DATE GROUP 

(Use several sheets if necessary) July 8, 2015 1651 

US PATENT DOCUMENTS 

EXAMINER DOCUMENT NUMBER DATE NAME CLASS SUBCLASS FILING DATE 
INITIAL* IF APPROPRIATE 

AA 

AB 

AC 

AD 

AE 

AF 

AG 

AH 

AI 

AJ 

AK 

FOREIGN PATENT DOCUMENTS 

TRANSLATION 

DOCUMENT NUMBER DATE COUNTRY CLASS SUBCLASS YES NO 

AL 2005/097219 Al (corr. to JP '153) 10/20/05 WO 

AM 2009-513269A 04/02/09 JP X 

AN 

AO 

AP 

OTHER PUBLICATIONS (Including Author, Title, Date, Pertinent Pages, Etc.) 

AR 

AS 

AT 

EXAMINER /RTT'l"J:.i ll. f'lll.VT ~ I DATE CONSIDERED 03114.12020 
*EXAMINER: Initial if publication considered, whether or not citation is in conformance with MPEP 609; Draw line through citation if not in conformance and not 
considered. Include copy of this form with next communication to Applicant. 

EAST\172518209.5 

ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /R.A.D/ 
RegenX Science Exhibit 1004
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Application: 14759895 

From: 

DOC CODE 

D 1449 

[X] IDS 

D CLM 

D IIFW/FWCLM 

D SRFW 

D DRW 

D OATH 

D 312 

D SPEC 

[RUSH] Message: 

Please respond to the 02/26/20 IDS 

thank you 

[XRUSH] Response: 

IDS considered. 

Examiner: PUBS contact- James Leija, (703) 756-1197 

PRINTER RUSH 
(PTO ASSISTANCE) 

Examiner: Davis 

Location: RTFM 

DOC DATE 

02/26/2020 

GAU: 1651 

Creation Date: 03/05/2020 

Week Date: 1/13/2020 

MISCELLANEOUS 

D 
D 
D 
D 
D 
D 

Continuing Data 

Foreign Priority 

Document Legibility 

Fees 

Petition (TC) 

Other 

/R.A.D/ (03/14/2020) 

Initials: 

NOTE: This form will be included as part of the official USPTO record with the response document coded as XRUSH. 
REV:AUG 16 

Page 1/1 
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To: 
From: 
Cc: 

pto.phil@us.dlapiper.com,, 
PAIR_eOfficeAction@uspto.gov 
PAIR_eOfficeAction@uspto.gov 

Subject: Private PAIR Correspondence Notification for Customer Number 35811 

Mar 18, 2020 03:58:37 AM 

Dear PAIR Customer: 

IP GROUP OF DLA PIPER LLP (US) 
ONE LIBERTY PLACE 
1650 MARKET ST, SUITE 5000 
PHILADELPHIA, PA 19103 
UNITED STATES 

The following USPTO patent application(s) associated with your Customer Number, 35811 , have 
new outgoing correspondence. This correspondence is now available for viewing in Private PAIR. 

The official date of notification of the outgoing correspondence will be indicated on the form PTOL-90 
accompanying the correspondence. 

Disclaimer: 
The list of documents shown below is provided as a courtesy and is not part of the official file 
wrapper. The content of the images shown in PAIR is the official record. 

Application 
14759895 

Document 
M327 
1449 

Mailroom Date 
03/18/2020 
03/18/2020 

Attorney Docket No. 
SYG-19-1252US/426329-002 
SYG-19-1252US/426329-002 

To view your correspondence online or update your email addresses, please visit us anytime at 
https ://sportal. uspto .gov/secu re/myportal/privatepair. 

If you have any questions, please email the Electronic Business Center (EBC) at EBC@uspto.gov 
with 'e-Office Action' on the subject line or call 1-866-217-9197 during the following hours: 

Monday - Friday 6:00 a.m. to 12:00 a.m. 

Thank you for prompt attention to this notice, 

UNITED STATES PATENT AND TRADEMARK OFFICE 

PATENT APPLICATION INFORMATION RETRIEVAL SYSTEM 
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UNITED STATES PA TENT AND TRADEMARK OFFICE 
UNITED STATES DEPARTMENT OF COMMERCE 
United States Patent and Trademark Office 
Address: COMMISSIONERFORPATENTS 

APPLICATION NO. ISSUE DATE 

14/759,895 04/14/2020 

35811 7590 03/25/2020 

IP GROUP OF DLA PIPER LLP (US) 
ONE LIBERTY PLACE 
1650 MARKET ST, SUITE 5000 
PHILADELPHIA, PA 19103 

PATENT NO. 

10617790 

P.O. Box 1450 
Alexandria, Virginia 22313-1450 
www.uspto.gov 

ATTORNEY DOCKET NO. 

SYG-19-1252US/426329-002 

ISSUE NOTIFICATION 

The projected patent number and issue date are specified above. 

Determination of Patent Term Adjustment under 35 U .S.C. 154 (b) 
(application filed on or after May 29, 2000) 

CONFIRMATION NO. 

3358 

The Patent Term Adjustment is O day(s). Any patent to issue from the above-identified application will include 
an indication of the adjustment on the front page. 

If a Continued Prosecution Application (CPA) was filed in the above-identified application, the filing date that 
determines Patent Term Adjustment is the filing date of the most recent CPA. 

Applicant will be able to obtain more detailed information by accessing the Patent Application Information 
Retrieval (PAIR) WEB site (http://pair.uspto.gov). 

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the Office 
of Patent Legal Administration at (571)-272-7702. Questions relating to issue and publication fee payments 
should be directed to the Application Assistance Unit (AAU) of the Office of Data Management (ODM) at 
(571)-272-4200. 

APPLICANT(s) (Please see PAIR WEB site http://pair.uspto.gov for additional applicants): 

Ryanne Early, Fleming Island, FL; 
ISE Professional Testing & Consulting Services, Inc., Eustis, FL; 

The United States represents the largest, most dynamic marketplace in the world and is an unparalleled location 
for business investment, innovation, and commercialization of new technologies. The USA offers tremendous 
resources and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation 
works to encourage and facilitate business investment. To learn more about why the USA is the best country in 
the world to develop technology, manufacture products, and grow your business, visit SelectUSA.gov. 
IR103 (Rev. 10/09) 
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To: 
From: 
Cc: 

pto.phil@us.dlapiper.com,, 
PAIR_eOfficeAction@uspto.gov 
PAIR_eOfficeAction@uspto.gov 

Subject: Private PAIR Correspondence Notification for Customer Number 35811 

Mar 26, 2020 04:37:04 AM 

Dear PAIR Customer: 

IP GROUP OF DLA PIPER LLP (US) 
ONE LIBERTY PLACE 
1650 MARKET ST, SUITE 5000 
PHILADELPHIA, PA 19103 
UNITED STATES 

The following USPTO patent application(s) associated with your Customer Number, 35811 , have 
new outgoing correspondence. This correspondence is now available for viewing in Private PAIR. 

The official date of notification of the outgoing correspondence will be indicated on the form PTOL-90 
accompanying the correspondence. 

Disclaimer: 
The list of documents shown below is provided as a courtesy and is not part of the official file 
wrapper. The content of the images shown in PAIR is the official record. 

Application 
14759895 

Document 
ISSUE.NTF 

Mailroom Date 
03/25/2020 

Attorney Docket No. 
SYG-19-1252US/426329-002 

To view your correspondence online or update your email addresses, please visit us anytime at 
https ://sportal. uspto .gov/secu re/myportal/privatepair. 

If you have any questions, please email the Electronic Business Center (EBC) at EBC@uspto.gov 
with 'e-Office Action' on the subject line or call 1-866-217-9197 during the following hours: 

Monday - Friday 6:00 a.m. to 12:00 a.m. 

Thank you for prompt attention to this notice, 

UNITED STATES PATENT AND TRADEMARK OFFICE 

PATENT APPLICATION INFORMATION RETRIEVAL SYSTEM 
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506292005 10/07/2020 

PATENT ASSIGNMENT COVER SHEET 

Electronic Version v1 .1 
Stylesheet Version v1 .2 

SUBMISSION TYPE: NEW ASSIGNMENT 

NATURE OF CONVEYANCE: ASSIGNMENT 

CONVEYING PARTY DATA 

Name 

SYNOGEN MANAGEMENT GROUP, INC. 

RECEIVING PARTY DATA 

Name: JONELLE TOOTHMAN 

Street Address: 13709 PROGRESS BLVD., BOX 11 

City: ALACHUA 

State/Country: FLORIDA 

Postal Code: 32615 

PROPERTY NUMBERS Total: 3 

Property Type Number 

Patent Number: 10617790 

Application Number: 16801956 

Application Number: 61750555 

CORRESPONDENCE DATA 

Fax Number: 

EPASID:PAT6338753 

Execution Date 

10/05/2020 

Correspondence will be sent to the e-mail address first; if that is unsuccessful, it will be sent 
using a fax number, if provided; if that is unsuccessful, it will be sent via US Mail. 
Phone: 352-214-0385 

Email: GERARD@PATENT-ARTS.COM 

Correspondent Name: GERARD BENCEN 
Address Line 1: 10 E. UNIVERSITY AVENUE 

Address Line 4: GAINESVILLE, FLORIDA 32601 

ATTORNEY DOCKET NUMBER: RE-1 US 

NAME OF SUBMITTER: GERARD H. BENCEN 

SIGNATURE: /GERARD H. BENCEN/ 

DATE SIGNED: 10/07/2020 

This document serves as an Oath/Declaration (37 CFR 1.63). 

Total Attachments: 3 
source=SYN_NGNPATENT _ASSIGNMENT _not#page1 .tit 
source=SYN_NGNPATENT _ASSIGNMENT _not#page2.tif 

source=SYN_NGNPATENT _ASSIGNMENT _not#page3.tif 
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ASSIGNMENT 

WHEREAS, Synogen Management Group, Inc., a corporation of Florida, with its 
principal place of business located at 101 SE 2nd Place, Suite 201 B, Gainesville, Florida 32601 
("Assignor"), is the mvner of the entire right, title and interest in and to US, Provisional Patent 
Application No. 61/750,555, PCT International Patent Application No. PCT/US2014/010890, 
together with the patents and patent applications including but not limited to those listed in 
Schedule A, and of the invention(s) therein described; and 

WHEREAS, NeXtGen Biologics, Inc., a corporation of Delaware, with its principal place 
of business located at 13709 Progress Blvd, Box 11, Alachua, FL, 32615 ("Assignee"), is 
desirous of acquiring the entire right, title and interest in U.S, Provisional Patent Application No. 
61/750,555, PCT International Patent Application No, PCT/US2014/0l0890, together with the 
patents and patent applications including but not limited to those listed in Schedule A, and of the 
invention(s) therein described; 

NOW, THEREFORE, in consideration of One Dollar ($LOO) and of other good and 
valuable consideration, receipt of which is acknowledged, the undersigned, intending to be 
legally bound, does hereby sell, assign and transfer to the Assignee the entire right, title and 
interest, for the United States of America, its territories and possessions, and for all foreign 
countries, in said U.S. Provisional Patent Application No. 61/750,555, PCT International Patent 
Application No. PCT/US2014/010890, all divisions and continuations thereof, all rights to claim 
priority based thereon, all rights to file foreign applications on said inventions, and all letters 
patents and reissues thereof, issuing for said inventions and any improvements thereon in the 
United States of America and in any and all foreign countries including the patents and patent 
applications listed in Schedule A 

It is agreed that the undersigned shall be legally bound, upon request of the Assignee, or 
its successors or assigns or a legal representative thereof, to execute an instruments proper to 
patent the inventions in the United States of America and foreign countries in the name of the 
Assignee, and to execute all instruments proper to carry out the intent of this instrument. 

The rights and property herein conveyed by the undersigned are free and clear of any 
encumbrance. 

[Signature Page Follows] 
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EXECUTED under seal on October ___ 2020. 

.. .... 

Title: [~ __ ) l ()( [/('.:)J-··' 

State of-f \or\ dQ. 

County of ,H·, \\Sboro~\\ 

r ~ On October 5 , 2020, before me, the undersigned, personally appeared \Oro if_ 
\.;l COOms. known to me or satisfactorily proven to be the person(s) who execute~ within 
instrument, and who acknowledged herself/himself to be the D .. ,rec.+or of Synogen 
Management Group, Inc., and, being authorized to do so, executed the foregoing instrument for 
the purposes therein contained by signing the name of the said company by herself/himself as 
suchjOto',c G.,t:OOrh& 

IN WITNESS WHEREOF, I have hereunto set my hand and official seal. 

j~M,t '1toom~ 
<?, (o'51_ ... 453·5<t- 3l'3 .. O 
£VJ' 10/2.3 /z, 

Page 2 of3 
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SCHEDULE A 

Country Application Number Filing Date 

Canada 2,897,662 January 9, 2014 
China 201780013359,0 January 9, 2014 
Europe 14737892.l January 9, 2014 
Hong Kong 16108111.9 January 9, 2014 
Israel 239828 January 9, 2014 
Japan 2015-552775 January 9, 2014 

2018-224475 (Divisional) November 30, 2018 
Korea 10~20 l 5~ 7021367 Januarv 9, 2014 
United States 61/750,555 January 9, 2013 

14/759,895 July 8, 2018 
16/801956 (Continuation) April 30, 2019 

WIPO PCT/US2014/010890 Januarv 9, 2014 

Page 3 of 3 
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

Patent No. 
Issued 

10,617,790 
April 14,2020 
14/759,895 
July 8, 2015 

Ryanne Early 

Customer No. 035811 

DocketNo.: SYG-19-1252US/ 
426329-000002 

Confirmation No.: 3358 

Appl. No. 
Appl. Filed 
First Named 
Inventor 
Title DECELLULARIZED BIOMATERIAL 

FROM NON-MAMMALIAN TISSUE Dated: November 10, 2022 

PETITION FOR A CERTIFICATE OF CORRECTION 

Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA 22313-1450 

Sir: 
Patentee hereby requests that a Certificate of Correction be issued in the captioned case 

according to the enclosed document. The changes are to correct errors made to the patent. Since 

these changes were not made during the printing of the patent, we have electronically submitted 

the fee in the amount of $160.00. The Commissioner is authorized to charge any insufficiency to 

Deposit Account No. 50-2719. 

CH/jmc 
(215)656-2452 

EAST\198118713.1 

Respectfully submitted, 

/CHI 
Chris Halliday 
Reg. No. 42621 
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CERTIFICATE OF CORRECTION 
PATENT NO.: 10,617,790 
DATED: April 14, 2020 
INVENTOR(S): Early 

It is certified that error appears in the above-identified patent and that said Letters Patent is 
hereby corrected as shown below: 

At column 12, line 17, "250 mm" should read --250 microns--. 

At column 19, line 24, "post-cyromilling" should read -post-cryomilling--. 

At column 20, line 52 in claim 8, "The tissue graft of claim 6" should read --The tissue graft of 
claim 7--. 

ADDRESS OF SENDER: 
Chris Halliday (SYG-19-1252US) 
DLA Piper LLP (US) 
1650 Market Street, Suite 5000 
Philadelphia, PA 19103 

EAST\198118994.1 

PATENT NO. 10,617,790 
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Electronic Patent Application Fee Transmittal 

Application Number: 14759895 

Filing Date: 08-Jul-2015 

Title of Invention: DECELLULARIZED BIOMATERIAL FROM NON-MAMMALIAN TISSUE 

First Named Inventor/Applicant Name: Ryanne Early 

Filer: Thomas Daniel Christenbury/Janice Casciato 

Attorney Docket Number: SYG-19-1252US/426329-002 

Filed as Large Entity 

Filing Fees for U.S. National Stage under 35 USC 371 

Description Fee Code Quantity Amount 
Sub-Total in 

USO($) 

Basic Filing: 

Pages: 

Claims: 

Miscellaneous-Filing: 

Petition: 

Patent-Appeals-and-Interference: 

Post-Allowance-and-Post-Issuance: 

CERTIFICATE OF CORRECTION 1811 1 160 160 
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Description Fee Code Quantity Amount 
Sub-Total in 

USO($) 

Extension-of-Time: 

Miscellaneous: 

Total in USO($) 160 
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Electronic Acknowledgement Receipt 

EFSID: 47002026 

Application Number: 14759895 

International Application Number: 

Confirmation Number: 3358 

Title of Invention: DECELLULARIZED BIOMATERIAL FROM NON-MAMMALIAN TISSUE 

First Named Inventor/Applicant Name: Ryanne Early 

Customer Number: 35811 

Filer: Thomas Daniel Christenbury/Janice Casciato 

Filer Authorized By: Thomas Daniel Christenbury 

Attorney Docket Number: SYG-19-1252US/426329-002 

Receipt Date: 1 0-NOV-2022 

Filing Date: 08-JUL-2015 

Time Stamp: 15:38:30 

Application Type: U.S. National Stage under 35 USC 371 

Payment information: 

Submitted with Payment yes 

Payment Type DA 

Payment was successfully received in RAM $160 

RAM confirmation Number E2022A0F40211695 

Deposit Account 

Authorized User 

The Director of the USPTO is hereby authorized to charge indicated fees and credit any overpayment as follows: 
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File Listing: 

Document 
Document Description File Name 

File Size(Bytes}/ Multi Pages 
Number Message Digest Part /.zip (if appl.) 

102262 

1 Request for Certificate of Correction SYG-19-1252USPetforCOC.pdf no 1 
Sd10840850fac984a011 c0caa9969fd771 aa 

399a 

Warnings: 

Information: 

91274 

2 Request for Certificate of Correction SGY-19-1252USCOC.pdf no 1 
2fcef2ea77554d 1db4d7cba0ce470019a 16( 

94df 

Warnings: 

Information: 

38183 

3 Fee Worksheet (5B06) fee-info.pdf no 2 
098c4cdf385c703812933b 1 e6cd5304ae60 

Scaca 

Warnings: 

Information: 

Total Files Size (in bytes) 231719 

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents, 
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a 
Post Card, as described in MPEP 503. 

New Agglications Under 35 U.S.C. 111 
If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR 
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this 
Acknowledgement Receipt will establish the filing date of the application. 
National Stage of an International Agglication under 35 U.S.C. 371 
If a timely submission to enter the national stage of an international application is compliant with the conditions of 35 
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a 
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course. 
New International Agglication Filed with the USPTO as a Receiving Office 
If a new international application is being filed and the international application includes the necessary components for 
an international filing date (see PCT Article 11 and MPEP 181 O), a Notification of the International Application Number 
and of the International Filing Date (Form PCT/RO/1 OS) will be issued in due course, subject to prescriptions concerning 
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of 
the application. 
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PATENT NO. 
APPLICATION NO. 
DATED 
INVENTOR(S) 

UNITED STATES PATENT AND TRADEMARK OFFICE 

CERTIFICATE OF CORRECTION 

: 10,617,790 B2 
: 14/759895 
: April 14, 2020 
: Early 

Page 1 of 1 

It is certified that error appears in the above-identified patent and that said Letters Patent is hereby corrected as shown below: 

In the Specification 

At Column 12, Line 17, "250 mm" should read --250 microns--. 

At Column 19, Line 24, "post-cyromilling" should read --post-cryomilling--. 

In the Claims 

At Column 20, Line 52, in Claim 8, "The tissue graft of claim 6" should read --The tissue graft of 
claim 7--. 

Signed and Sealed this 
Twentieth Day of December, 2022 

I 

Katherine Kelly Vidal 
Director of the United States Patent and Trademark Office 
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Electronic Version v1 .1 
Stylesheet Version v1 .2 

SUBMISSION TYPE: 

507738186 02/08/2023 

PATENT ASSIGNMENT COVER SHEET 

EPASID:PAT7785334 

CORRECTIVE ASSIGNMENT 

NATURE OF CONVEYANCE: Corrective Assignment to correct the ASSIGNEE'S NAME previously 
recorded on Reel 053947 Frame 0941. Assignor(s) hereby confirms the 
ASSIGNEE'S NAME IS SYNOGEN MANAGEMENT GROUP, INC .. 

CONVEYING PARTY DATA 

Name Execution Date 

ISE PROFESSIONAL TESTING & CONSUL TING SERVICES, INC. 07/24/2020 

RECEIVING PARTY DATA 

Name: SYNOGEN MANAGEMENT GROUP, INC. 

Street Address: 101 SE 2ND PLACE 

Internal Address: SUITE 201 B 

City: GAINESVILLE 

State/Country: FLORIDA 

Postal Code: 32601 

PROPERTY NUMBERS Total: 3 

Property Type Number 

Application Number: 61750555 

Application Number: 14759895 

Application Number: 16801956 

CORRESPONDENCE DATA 

Fax Number: (215)656-3301 

Correspondence will be sent to the e-mail address first; if that is unsuccessful, it will be sent 
using a fax number, if provided; if that is unsuccessful, it will be sent via US Mail. 
Phone: 2156562452 
Email: pto.phil@us.dlapiper.com 
Correspondent Name: IP GROUP OF DLA PIPER LLP (US) 

Address Line 1: ONE LIBERTY PLACE 
Address Line 2: 1650 MARKET ST, SUITE 5000 

Address Line 4: PHILADELPHIA, PENNSYLVANIA 19103 

ATTORNEY DOCKET NUMBER: SYN-19-1252US-CON2 

NAME OF SUBMITTER: CHRIS HALLIDAY 

SIGNATURE: /chris halliday/ 

DATE SIGNED: 02/08/2023 

This document serves as an Oath/Declaration (37 CFR 1.63). 
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Total Attachments: 5 
source=SYG-19-1252US-CON2_Corrective_Assignment#page1 .tit 
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Electronic Version v1 .1 
Stylesheet Version v1 .2 

SUBMISSION TYPE: 

NATURE OF CONVEYANCE: 

CONVEYING PARTY DATA 

506283866 10/01/2020 

PATENT ASSIGNMENT COVER SHEET 

NEW ASSIGNMENT 

ASSIGNMENT 

Name 

ISE PROFESSIONAL TESTING & CONSUL TING SERVICES, INC. 

RECEIVING PARTY DATA 

EPASID:PAT6330614 

Execution Date 

07/24/2020 

Name: C"'\✓"lr'\r"rlU ··""'"r,r-••r"'' '"'I"' SYNOGEN MANAGEMENT GROUP, INC. '-JI I ~-~L...I ~ I Vu u u-.'-'L...IVIL...I ~ I , II HJ. 

Street Address: 101 SE 2ND PLACE 

Internal Address: SUITE 201 B 

City: GAINESVILLE 

State/Country: FLORIDA 

Postal Code: 32601 

PROPERTY NUMBERS Total: 3 

Property Type Number 

Application Number: 61750555 

Application Number: 14759895 

Application Number: 16801956 

CORRESPONDENCE DATA 

Fax Number: (215)656-3301 

Correspondence will be sent to the e-mail address first; if that is unsuccessful, it will be sent 
using a fax number, if provided; if that is unsuccessful, it will be sent via US Mail. 
Phone: 215-656-3300 
Email: pto.phil@us.dlapiper.com 
Correspondent Name: IP GROUP OF DLA PIPER LLP (US) 

Address Line 1: ONE LIBERTY PLACE 
Address Line 2: 1650 MARKET STREET, SUITE 5000 
Address Line 4: PHILADELPHIA, PENNSYLVANIA 19103 

ATTORNEY DOCKET NUMBER: SYG-19-1252/US-CON 

NAME OF SUBMITTER: SIMA SINGADIA KULKARNI 

SIGNATURE: /sima singadia kulkarni/ 

DATE SIGNED: 10/01/2020 

Total Attachments: 3 
source=ISE to Synogen#page1 .tit 

source=ISE to Synogen#page2.tif 

PATENT 
506283866 REEL: 053947 FRAME: 0941 
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I source=ISE to Synogen#page3.tif 

PATENT 
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ASSIGNMENT 

WHEREAS, ISE Professional Testing & Consulting Services, Inc., a corporation of Florida, 
with its principal place of business located at 2785 S. Bay Street G, Eustis, FL 32726 ("Assignor") 
is the owner of the entire right, title and interest in and to U.S. Provisional Patent Application No. 
61/750,555, PCT International Patent Application No. PCT/US2014/010890, together with the 
patents and patent applications including but not limited to those listed in Schedule A, and of the 
invention(s) therein described; and 

WHEREAS, Synogen Management Group, Inc., a corporation of Florida, with its principal 
place of business located at 101 SE 2nd Place, Suite 201 B, Gainesville, FL 32601 ("Assignee"), is 
desirous of acquiring the entire right, title and interest in and U.S. Provisional Patent Application 
No. 61/750,555, PCT International Patent Application No. PCT/US2014/010890, together with the 
patents and patent applications listed in Schedule A, and of the invention(s) therein described. 

NOW, THEREFORE, in consideration of One Dollar ($1.00) and of other good and valuable 
consideration, receipt of which is hereby acknowledged, the undersigned, intending to be legally 
bound, does hereby sell, assign and transfer to the assignee the entire right, title and interest, for the 
United States of America, its territories and possessions, and for all foreign countries, in said U.S. 
Provisional Patent Application No. 61/750,555, PCT International Patent Application No. 
PCT/US2014/010890, all divisions and continuations thereof, all rights to claim priority based 
thereon, all rights to file foreign applications on said inventions, and all letters patents and reissues 
thereof, issuing for said inventions and any improvements thereon in the United States of America 
and in any and all foreign countries including the patents and patent applications listed in Schedule 
A. 

It is agreed that the undersigned shall be legally bound, upon request of the assignee, or its 
successors or assigns or a legal representative thereof, to execute all instruments proper to patent the 
inventions in the United States of America and foreign countries in the name of the assignee, and to 
execute all instruments proper to carry out the intent of this instrument. 

The rights and property herein conveyed by the undersigned are free and clear of any 
encumbrance. 

[Signature Page Follows] 

EAST\169538779.3 

PATENT 
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EXECUTED under seal on July a:J, 2020. 

STATE OF ·-- ( t'd .. Vt·('.))'-C .. ~'.-

' {,. 

COUNTY OF {J.-:.t·•"----' t&.: ..... ~·-·\ 
; ss 

On July <?,..~~,. 2020, before me, the undersigned, personally appeared, tly ... -.. r;., .. [c..j ,. 
knovm ~? me or sati~fact~rily p:oven to ~e th~ -~:,~rson(s} \~~o execut~~-th: ~vithi~_in~~ru1:ent, a~d" \vho 
acknovviedged herself/hlmselt to be tne ~.:~;'.')ic\•<:A \.- 01 !SE Pro,ess1onal Test,ng & 
Consulting Services, Inc., and, being a.utho.rized to do so, executed the foregoing instrument for the 
put_-poses therein c_ontained by signing the name of the said company by herself/himself as such 

-h' t:.- r-1. 
l ~)Dii::'.\ h,£-"i :~l • 

(SEAL) 

EAST\l 69538779.3 

PATENT 
REEL: 053947 FRAME: 0944 
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SCHEDULE A 

Country Application Number Filing Date 

Canada 2,897,662 January 9, 2014 
China 201780013359.0 January 9, 2014 

Europe 14737892.1 January 9 2014 
Hong Kong 16108111.9 January 9, 2014 

Israel 239828 January 9, 2014 
Japan 2015-552775 January 9, 2014 

2018-2244 7 5 (Divisional) November 30, 2018 
Korea 10-2015-7021367 January 9, 2014 

United States 61/750,555 January 9, 2013 
14/759,895 July 8, 2018 

16/801956 (Continuation) April 30, 2019 
WIPO PCT/US2014/010890 January 9, 2014 

EAST\169538779.3 

PATENT 
RECORDED: 10/01/2020 REEL: 053947 FRAME: 0945 
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