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(—)EE S FHE AR/ V255X © Kirsten Leute, Associate Director, Office of
Technology Licensing of Stanford University (OTL)

Develop licensing strategy hetween Stanford and Enterprise or Licensee

-Patentable inventions constitute the majority of OTL's licensing activities

Less chanceto file a patent without a licensee’s reinbursement

| Kirsten Leute, Associate Director |

Cash Royalty Sharing:
A 15% s deductedto 0TLas well as R

any direct expenses. & o, A. Theinitial applicationcosts $7- 10K;
B. TheNet Royalties: & g over its lifetime costs ahout $25 - 30K.
[A)1/3 to the inventor(s); § . \_B. Returnatleast $100K to the University?
(B 1/3 to the inventor's Department § %
(C)1/3 to the inventor's School. i THE CYCLE
Equity Sharing: a 1. Provisional application
A 15%is deductedto 0TLas well 5 2.1Non-provisional application

any direct DONSeS. (forsouuiny 77| /- 22 patent Cooperation Treaty (PCT)
B. TheNet Royalties: W € 2.21National Phase
(A)1/3 to the inventor(s); as of Aug. 31,2014 e
(B) 2/3 managed by the “Stanford ot

Management Company'. 106 New License Agreements in FY14
Merged Pool (MP] valued at $25.0 billion as of June 30, 2014 $108.6Mincome in FY14

1. FHERENE RS Z4G0E http:/techfinderstanford.edu/ 5 {RSEE(E A7 A EH
AR ERGE 5 o IEE Bk - S ARSI BRI 0 KEE)
email » G A FAIEERE O HEBL A WBHEBTEA B 2 BEE TR -

2. SR AR AT BB B & 1F - TR - T35 B3 E
S BRI B R SO EBEAT  BURIVA T OTL B TERES
T -

3 BRI Redsflir i 4 2 WU 584 > OTL USEN S F2fE4: 10% L0 FHVER A & %%
FEEBTRTRE MR IR E A A E - BIANs T BN A R E ARG > OTI £
WeHL 0.2% 2 B H] -

4. OTL £ 2014 S24E[EH 106 {EHTHVIESLY > SEULA R 1.086 [E35TT -

5.5 FHEREH OTL RFERME S IR A B 77 -

il

A

AEFIRER S ET - AV HEEE FI4Y354 7,000 ~10,000 - A0S F (& HA
<~ EF%J 25,000~30,000 ET . HEF|HEEEZ A2 R REZ—FEDL_EAEE
f] e
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(AR EZFHEA A F B AL > AT RIEFA R kS E A  LAETH
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(3)5 ) Sk M R B B A FR G e M B ] 2 R A

A. 35 OTL A ERZIEZEHAPEFHEALE S » HISL#ETT “Provisional application” » 35
USR] SR ETEEER o B R —EREF] ; OTL RIgF|HiE—F 1
A i = B % S T R S bR A -

B. OTL YMa[ e s TR S A B SR LB D (SEHRHED)

(A ESGERITAK 10 EFTTA BRI -

(B)OTL A\ BHhsssl g A GG - AT AL AT T -
(CVF & =l e flil A\ s v 8 L oty &2 P RE R T S

(DYAEHZ ~ B ~ Al E 5 S PHEEER FHA R R -
(E)EEPAE B R AR AEEE - BIFTHed -

C. #& T Provisional year » OTL W R TE E /& A3 HHEF S AT -

(AVER N E AR N2 FIE R AT > 4 & 21T non- provisional
application 2 —R&SEIHEEFI RS - WA FEEE B E 2 MHRBEIE S W -

(B)5F{i FHE Patent Cooperation Treaty (PCT){REE 3% B AITER YN 2 FEF - 55 52 FHE
KE 7 HFUALIEE IS BT 2 PCT RILWVETR R _F H AR -
1£ PCT 5512 18 {E H > OTL MVEAE &G HHES “National Phase” (i.e., 1EFF
TEBIR 2 B HEE) - HFRHEE National Phase 7 K 25 B A (Al e € 5 8
F > OTL JKHAE PCT HREERLHY 2 SENF A E IR A E] » DIFIE A& > &
HEEIRE] - — MU T IEE National Phase HYFHEE -

(OEBAIRAIFEEER 2 4£1% - Patent Office g fif /L& “Office Action” » WiJHHH
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(4)FARIRE N F] R 3K+ B Z BB AR LA A o S BRI /) SV ELE £
PR R ERH] - INIE - RS EERIE (B0 startup A FH#
A AIEOIHE R AR RGP FI R (UBiE s E iR T52)  H OTL
5] LRI Ry S W B R e a2 - —fR(EH 20%~25%H 35 15 85
FRIIZAE ©

(S)HER] B2 7L -

ARERER 28l OTL Wi - FEEF S HEEHEREATR(E A 31 H)& > 3
THEME T EC T

(A)15% IS SZ S OTL Z 28 ] » HMh E R8s Fl A B AR B IR AL -
(B)FRIERFEA o7 -
a. 1/3 a3 -
b. 1/3 552 IHEHY 2P -
c. 1/3 sa5EU =y -
B. A&tE (equity)FER G ¥rh OTL Uity - Horfic st
(A)15% S OTL Z/EHEE A -
(B)FRIERFEA o7 -
a. 1/3 a3 -

b. 2/3 FH S FHEE /) E] (Stanford Management Company )& » ELZEEE FH 7~ OTL
W E A4 > DM H Research and Graduate Policy Fyf7EEH - BESG—E
A2 SEPHEE A B AR KIS EEE T PHER 2B 0EE (Merged Pool) » #i%2
2014 F 6 HHVARER} » #4&EFECEE 250 §35E > T 10 FEFZEH 100 {HAEL
£2 250 (BEE > FHFERES9.9% -
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(Z) EEBRFHEAER T EESLIAZEEH3X Industrial Contracts Office: (4RI T 3%
FHNE ~ B Rt 2 B8 AR S T P HE R e R L 2 &4
TH

1.2014 BAEEETTER 170 B & 4v%s T B2 52%  TE ik 32% »
HERRIEEE S 10% - 55 Y& E % (Material Transfer Agreements (MTAs))
il > BEEE 480 THEAYEE A S FHE AR » 130 TEERH > SR 54 TH A\ B84H
i g AR -

2. EH 12 IHE &8 2EIE » DURBEESEFE - BRI EENE - 5RHEH
Z(equipment loans) ~ K AIGBEESTEELIE -

3. ERFH T 2R BHE1EE (Industrial Affiliates Programs) 2 &4 % =] © 2013~2014 £
TSR 58 [E T ERE - TEERIRIETE&E 2 2860 HETT  55H 4 (@
WBARR AL - ARSI TR TSR E 4840 T 494k -

http://corporate.stanford.edu/affiliate programs.html

(=) H5EFEAE(ET % Professor Curtis Frank S55% R AFZE -

® Stage 1: pelymer physics

=1 =
- TN ™ . 3 ']
3'“ gl L L Stage 2: Polvmer micro-structure

1. Professor Curtis Frank /& H AT 2 PHE(L T 2 & RIVEEY » FrisEiH LA S
L2 70 2847 » BUFE TR ERE OB 2= £ F - HINARHER ER S A
(bEE S ELELA K AEGE LR EE - Fia N EEEREY S8k
TR RAEEZAZ T ER R EZM: © Curtis £ S FHEAVIZEEAT 40 - H
WFEERVRESS T 3PS EY - {eBRanyE 7 T3 - B85 ZfB VS 7l
4ERE > 2 H FPEELAY TPN(Interpenetrating Polymer Network) & ZEEE-S4484%
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BEITIRRIEE -
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A LB AR (TR RS ERERN S S AR L2 f85 ] Kt
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7% 0 AT RE R HEEAL th TG BN Al iy 2 el e R ] - SRR TS =

I -

b, FrxE DB ARE > BN B S SR A YRR B s S 1
ARl > MFAEREZ N FI ST AR SRR - R LR B N ]
N=tido

c. PURHVEAMTHEERIT R R T B ARREE TR 2/l 6k > Byt
AR SE b2 H > WA RES A TITTHITIRILAE] - MEEEEHFREL
FIRRILZ A — U RS D M 2R @ 2E

Q) F& -

a. N BFEARGENEREST > R FHEE - FATEEREIHE
BRI LB - BAREAIAE - ZEEHTE - SR R HIATET Al
B WA ATEIR A FERAIRE (S BB -

b. BEHTHL A BTSRRI > FrigtivirE - e85 A%
g © WA R B S RATE RS FHUMIE - R R i e =iy
start-up 23 H] Ry R > MARFINTFEE A R SEK A 2 > BT
SRR - TR > HAE RN R pih 2 e (45 -

(3) AF™  AEFHEREZ AR IR T R E R - S A RE (AT REE -
WHTFERIIER] > TR R4 > N ESEE - FIl EEE R SR
ER - WA VG - B A Re A BRI R 2] - R ANTIE > 1Ll
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(1) Curtis &5 FHEAER Bio-X IVE & > Bio-X B+ ERTHES R 8%
NFTRl > BB N ES I A Fra (ERVIRT SR » g2 RS2 Fr 2 (E=L bk
2 W5 Z R b AR A R ER EE BN R (IR A B R BRI
— BRI » R LSSt aER A R ERE - BEAE
PEEIT T - S B E e — SRSt R % SRR DA 2R Y - BRI
M - HHEE Tk ST oT S M SEIHE ] BEER e P 50

(2) Curtis H AL L PHEEEE T HIIRRHEIR AEAVEER T #E » S Q015FE
2L “Interpenetrating polymer network hydrogel scaffolds for artificial cornea
periphery.” #2ZH Journal of Materials Science: Materials in Medicine HiT] » 4%
A H NIH(E 5 A m5E0) K Singapore Eye Research Institute G IZHRF}
WIERT) > (0K B RIS EEREAY IPN > [E A E] A TAERES > E(TIR A
T AR RHAGIAR SR4H 4% B AU & TIF - e &M - &aE -
=SaKE HEABREEA M (biointegrable) © Frilfis > =478 IPN 255 E
A

a. DB EHEENIGE 2 EEEY) o B > BA inverted colloidal
crystals (ICCs) 520 > BUERY G 22 G484 (network) IV 7K SRR S 42 -

b. ICCs (s LIRLIRIE IS 240 BB - FERB RGN TRV E R TR S
VIR > & FHEBRGRL 5Pk - SR T Z4ETIAeVig s B
ARV - FUR ROEE RS AR -

c. TRFEASERTY IPN BB AUKEHE - (R A TN MR EH
(extracellular matrix proteins)~ THEEA L 2R M » wk o] 538 5 FE L& 4R (corneal
fibroblasts){E FLEF & A HY -
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] ] i
stroma central optic 3D porous
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3) Curtis TEF]—EESESA B IR RS - FE A TR ARRAVRUE - SFHE
B IRBHES A — S 5e1% - FHDL IPN AORHE RS - TN Curtis
EmmnPN%+%$»ﬁ¢*%ﬁLL%&WW%K VY& ap=RiEl-vu)
AEEREZE SR ZE SR TTEEMFE LIE - —BiaA — (L S HERE S by
BRI N THE IR M EE R B NE B 1 B 2R AR
F B EHERREE - JIA Curtis B - i hs N TR AR EEH5E
AE AIEFSLT PhD B2 » JEF3(E T PhD At - 162K X B FI B E2 e (R
 HEAERESE » MIERAE R SEPHER AR - IR EUR A T - R
T TR AR A E PR EbGEE » RERAREE > BE R T
W5t 1% ({6 T PhD? AIDAMEERYE B &Ry T (BT PhD #FHE
EEe— i N REEH R A RIEHG IR - (BF rIREHE - ZA
BRI A B BB b s 2 ] N CHR AR i ZE i f S
WHAT? MR —ERAE » B AL PhD B B A REE B E -

4. FAETTRIBIG -
(1) IPN 3%

a. Bofr—im 2015 FF2EF4F NATURE COMMUNICATIONS #Y
“Supramolecular motifs in dynamic covalent PEG-hemiaminal

organogels” (TEENEILER 2 - P A RSB TIE S T) > B9
THVACHR B L B B R A R A R > 0 Ry RS 2 R
MENEEM IR EAIM R - A EEYE - SLBIRB0RE I
SRfE S LA A PR IRIT By IS S S FTIZREY IPN AHREEE - 1
S PRCE T REEIR B IERRE I T E) » fEEIRFRE T IR AR
M R EENELRE ST > HVE I E A R EIAR) ~ MR R EUBR IR S AR
AIHFE S EEAFEALF San Jose #Y IBM Almaden Research Center ©
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Self-healing H/H organogels regain a portion of the original compressive strength that increases after a given heal time at ambient
temperature

b. 2014 FF3EFE1F ACS APPLIED MATERIALS & INTERFACES HY
“Grafting of Cross-Linked Hydrogel Networks to Titanium Surfaces” (EFAfE
ANPZR A BB KERE) » DL IPN KR R EBE A S SR iz
Ty € > TIPN RIJ2A poly(ethylene glycol)-dimethacrylate (PEG-DMA),
poly(2-hydroxyethylmethacrylate) (PHEMA), 3% poly(ethylene
glycol)/poly(acrylic acid) (PEG/PAA)ZE - 1 ZEAE4E 2 /K BERE Ry iRy - EERE
=25k IPN seBskSBAe (R FF RIFFEAVHESS - HIE A RS GEEHE
WHIAEER R - FRHEJTbERek e B R mE R - HREE DAY 7Y
KEE e AR IPN B TRAMLEEREL » & 2 BERLUF IPN B8k
Z PREE - BRI S B R A LR ERE(LSE 2 THY IPN Bk
JBHITE TR E Y - ARZEEL T 8EEAH Bio-X -

e Titanium surface
> | Grit-blasting (Al,0./SiO,)

L

™

Silanization

i
Hydrogel o

g > T £
orafting itanium-hydrogel assembly

(2) AIAEEFMETIP A E T ISR © (EE T TSR Fe LA
Bk R E)

a. 2014 F#5F=A{E POLYMER ENGINEERING AND SCIENCE  “Increasing
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Cell Homogeneity of Semicrystalline, Biodegradable Polymer Foams With a
Narrow Processing Window via Rapid Quenching” (FI] B #HE K 5L
B INZE NN TARMREY PSR M T AR i o T3 2 F LI S - RN
Poly(3-hydroxybutyrate-co-3-hydroxyvalerate) » f&f# PHBV » H ICI ZEHHAY
4oy - e N BAYHEETNEGEEEE > BERERSY > 1
FH A m) S N BRAS H E. Coli TR S B k- N EIEE iR A
BIERE RAEREHER AR IEANRRESEDL  URFTEE
B 4RSS TR R 2 A B A MR - (EEREEK - i - (e
BRI TR RS o ERITFURIE 2 S 7 (Sodium bicarbonate &
azodicarbonamide)#E{ T T. » &R FHE 7] A XU EAF R FE (Bulk
density) > (HAWEEIEUETL » KT 2RSS © MR JTE &%
PRIEIE TR R 8V 72X IR K P s dt iy s ] oV EEBLEFLIP U E
PRSI REAE R I 2 FE ARG P BT PAADESL - HEMHE
M o BRI ERA RN PHBY 2841 » BRS8N B
BRI T DU TR 2RI RE - DU R 2 s 5 A s B
HEF2F - FRlREINER 9T AL A LR 07 A AR S T b i
KN o Sl R A S E BN o FH A - MRS AE L
5 (Polyhydroxyalkanoate, PHA ) B{HEAZAEZMIN TRAFHY S 0+ > HIR
S g ~ RORRIPR RS & - AR A -

FG. 10. SEM images of PHBV foams blown with SB from a cylindrical extruder die at (A) 4.8 and (B) 8 ml/g
SB in air, as well as, (C) 4.8 mL/g SB, and (D) 8 mL/g SB in water. Scale bar is 500 p

b. 2014 F2F(F INDUSTRIAL & ENGINEERING CHEMISTRY
RESEARCH HY “Impact of Processing Temperature and Composition on
Foaming of Biodegradable Poly(hydroxyalkanoate) Blends” (I T&E FIEk
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5.

SYEEYIRE RS (AR ) SURYIEVE a5 - DL PHBHHx FyfE
FY > DABRLIZAR I UGS T ORI SRt e i Hoas a1 e -
SEBHFEIRIN PHBY ELIAR IS AZ M AT K i g & R - iE AR Tl
o ¥ S E LA TE R R TR 2 B Z AT SE Rk DA RSB LA AR/ ME
BRI I TR SR s 170 7% C F H B 2% PBVH ZRIHE T LA
FEFLE TR 30% - Th 180 f% C REA BAFRYENERE: - R SA
170 J& C Hp A B0 E 2~ R (e st SRR - W AE A BT AR A -
PUR ES IR 4R iy - 5341 - PHBHHX/PHBV HREEWIERFE
HIE AR T A SERIR RSN - WAl 2 5 DL 2 3R - E R
PHBV {EAHEZEEH N AZEIRY - m RN i - 84 R H A
VIEBRHE R Z B

Figure 11. Two of the foams with the best overall foam quality
produced at (a) 98H:2V and T170 and (b) 98H:2V and T180. All
foams produced with pellet only and 2 phr AZ. Scale bar is 500 gm.

(3) FRNRES S EER ~ (€883 (actuator) ~ BN EE AR AR B T &8
R Z400015T 1 2015 £F8834F PART B-POLYMER PHYSICS 1y “Effects of
Aromatic Regularity on the Structure and Conductivity of Polyimide-Poly(ethylene
glycol) Materials Doped with lonic Liquid” (5 B AR M B B o fz-2 2
TR TR AR VAE I S R R ) - (EER T 2k H SRR AT
Ay National Defense Science and Engineering Graduate (NDSEG) Fellowship ° “~
(] A 2 B e e (PD B SO A0 T5 1R — B ~ 5 B R R R G OB 24/
CEREVE BB EREVA B - B O IR RO TR R ET DA
SHRE o BT 30% R EER o (BT EIE A I B RS
F B EARENE - BB RE 415 o 75 80C R T0% M & e
T FrEEIE = EER F 83mS/cm ©

B PHEREM BT 2 Curtis BYESE > Curtis [FIEECIIRESE# KATTEALIRE
St ESR =BT 282 E MR B - e B R e » fthk
REIEEE RN BREHEAE AR ENRE > MRGEITHE R - HA
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FHERFRE ~ HZK Hitachi, Mitsubishi ~ S FEEIAY Samsung, LG ZEHT5E A\ & E4E
TR A SR E 5 2 - £ H AT RHE S AR B A A B A & -
SN N BTS2 ERE] - WETEEE Curtis RN SEH ] REMERAEIRE
fifi o FEW A ~ SEFHEA BRI AMIER RG] &8s a8l
AISEIRGEA B a i - (EFSREIE RS (E 5 2Rt S Syt 7 - &
TLEW RHIRFE R R FEENRAER C EEETEH - BEAE - H
{ZHE A mindset FAYILEE -

(M0) EASEFHEAEE TR ERE T 2 £ Professor Edison Tse £53X:

L.

2.

(EMER SEPHRE R ERHY Edison f% - AREE - FER A H LBt A g5
BT - B SRRSO EE A S TR UL B - E I 2 i
& (BREPEIARRE ~ B - GIE)RIER BT AN BRI TR AELS A

%o fEE T —ERG T ECUEE SR R - SUBHRE R T B RERY
TSR o M H AR TEIL A SR LR I LSS FHES Z W5 - 208
FEPREE (grabber-holden ENREAVENREIHAAL T - s8I S S BRESHER S A
IRERESRAVERR ARSI - fEER—(EfEDR - MBS 17 2 i R
HEAFTBTTSHI RS - B S —(EREA TGRS Z SR ENREEES - &
AT SRR KB S AT T AEE AOR ~ B O B SRR ENREEE S - A
BIRCEIS R TSR - 5 ~ R o MR IR SR TS

Edison F&rRqb S8 e S48 1] 3 W Jeg R (B 42 HY mindset) -

(1) i R R RIERY” N7 RS [E 2 BRI SUE HIRR K
HHRM ST > TRE R A REHV A anili A R 7oK > SRS R 7oK
AT At A DLAITE startup [&ER) - WTFTER iR RARAVEEES RO K -

(2) MEME" R - ErERS (production) * DIFERTE BT - RE TMHE - 1£F
“me too” EEAnBiE > AHIFESREEE T - BUSE M) - B E]EL
Z Nl A R Rt N R ZEEA R RESG R TSR
BE > B EERS o S

RO AR

(1) AEEMIEET » AT EIKEZ I E -

(2) AARBIEACSRRE R EY) > P (h BUR =R BUR R A5 AN BRI
FEEERE) - ATREIEEIRY S B A B 2 plish e s -

ML EWTIT s e 2 FAA 58 -
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(4)EEHVESE « BEN Lo Ran(BEEF - BRRYk - MREE) > AR
BUEHSF TS 8ETT > (EA L TGS - WRERS i RS S BFaEE - JEX
ANEE - a8 LR ERRBREGENREERLEEG LI -

4. BIBHINFI S
(1) 2R B -
(2) ks D HIBIRTY S S Y -

(3) LARIHY-FERG A - BAERY FB, Google, Apple % » & A EIRNY & > (HED
FERY SR e Ry SRR N E] > BV TSR TS -

(4) (EWEFEAVEL N> mindset EAHAT » IFELCEGREEAI T 57T
ERFEADHERN AT BEEARRE SR SEA > WAER
SIAA BURERFTIL A RKFFRIEERR - FERAERAEA FEIHE - ATEEE0
T ABHIBUER G RIH -

(5) 725 F B AR T AR A Tt ey 2 R BIGRIT B iy o (e ATBRTAE e Y

mindset)
5. GETREHE -

(1) BEEA TS AKR  H=2 - 16 ~ MAUVIEFELF RGN
AR S5 2 8L o RABSEFTIR ARINT TS AR

(2) A AREREBINFER AR - BB ARSI - e
SCRFEESE » AASHEHE R B2 - Pl =B F A —Fiat 3R - —5
FEEEBUFHIRFIIN R EFEIRE - BR&tigps - DABRAURER
T o

(AR TREM R AR ETEREIREIT - ARSI ARG SR LR
TR TREM R RIS ETEI IS TR O EE  RE &
& > 1981 FEHIEF PR REAL T & > AT HIFY 1985 K 1987 FEHUF#HPEIR
RERH) R M TRERE L > BR& A 1988 FEEVAS B TEIR KB S 4y FRIEZEL T
A

1. SEEAH A 508 (TR R - I SR AR R BB - L

RN EHRSRE B ROIET A B R B . Pk B T
NATIEE - ETR S SR TI S | HNETIE - IRBEIEATEME R
[a o
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2. BREFEIHBI HAE RIS+~ SHENE - B 8% » 45
SRR T G4 R R AFRH % JESEIPE A% KM (40 Kaneka Co. ~Dow Chemical Co.
% Exxon Mobil Co.)fF 2248 E L -

3. fEINE LRE S 7 FRHE LR E i & 5 & (consortium) B T 38 FUETTIRAS -
AN € R M RS PR 7R SR IG 48 TR TACE - SR e A ROl T et A
1TIH9T » BRCEER 2 R AT i W TERET » RS g =
BB e W AR EFE 2 S A IR A — IR - SRR < S A TR A -

HArs TR LEA ST TR T ZER S (Polymer Technology and
Industrial Consortium; PTIC) ~ HI[£1T &HsEr (Scratch Behavior Consortium) 57 4
HERE R FE FThEEM: =7 T < (Advancing Performance Polymers in Energy
ApplLications Consortium; APPEAL) = KIEEr » 5 [ £ A LELRH b KRG 2 84(40
Dow Chem. Co. ~ BASF Co. ~ Kaneka Co. ~ Kraton Co.}; Ciba Co.Z§)

4. ERPIFORSTENEH ZARATE N BB 9T - BB S8 LE - IEARE
FETRBOSE - —IRMEITIEFIMTSE - (EREM IR - REAAIFDARE IS
TR M - aRBEXATMTT A g (Scratch)  ~ BT 3T Fy(Fracture
Behavior) -~ 435 (Dispersion) ~ KZ5#EFE (Thin Film)ZE 4 IE ¥ il » #5590 T2
FrieRi 2 BRI ER - Bl FEaa » S Y el T2 Bimbiot - 4
FyRIER - [EIRF A R FE A ZE 85 i - 0 SR S Sm i e B SR e R
LA A L B -

(1) El#g(Scratch) * EEFEIR T IEAZIAGT » ST 20 4 (BRI
BB RS L ZIHTT » WWEEE AR - WS A SRR E
ASTM D7027 — 05 “Standard Test Method for Evaluation of Scratch Resistance
of Polymeric Coatings and Plastics Using an Instrumented Scratch Machine” (L
Fe LEERIE G TR S BRI R TR E AR AR B U7 7E) DA
F PR AR AH 4% 1O 19252:08 2 FEAERFH o (b TR AT AR AR di B = Ui 7 o
ZBEIEIERE » PIADLEE M M ~ S BOR B A S RS
o B i i 2 2 P R AR - AHRE SR St L b — S
A REAE LA L —5E S AVHE T RS AYRHSE - RN B AR 2y
RETASEAT = S AT “SHEEE A 2 AR FB BORFTR PR AR s A S5 A0 -
R EREER I — CIERPRE R LAH SN 2 B EEZ EE AT
& - FEAESIEOANE G = 494k
https://www.youtube.com/watch?v=h0EN7 AOOXU - E:HEME I FESIA -
FILEERE ~ g ~ TRJE on KR AR I - HiidT—7= (2014 4F)85 380 “Polymer”
HYERSC “Quantitative modeling of scratch-induced deformation in amorphous
polymers” - Rt e JERG(FE4E SRR T SV EHER FRONIESEE - $RATR TR
AR S YA B A B BT I PR FE S ASRIBR Ty 4 AREE Rt - S BR
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fEXZ Ree-Eyring B 3 LU ESERIG 2 FEREUR AR TUAEIER - (SREUR
LUs &R EYA ”“@BZE%%T%D@WTE B HIRTT AN EERE R D) E
BTN T Rl B B PR B AR T

ASTM D7027-05
1ISO 19252:08

Materials Science

Scratch Distance (mmy)

)
&3 v o

“ SI3EE )

W”’M’

l
\h—SnldI /

Dmage

s Sample_s Mechanics & Modeling i
= PaCkag|ng Films Deformation & Pushlng over Compressing the pile-
- Coatings/Paints Fy  Sruiiig w

- Laminates
- Textured Surfaces J;jﬂ DLJK ’\_LJL

(2) 34T Fy(Fracture Behavior) : ZAHls2 JJETRAVAE R - B A HIE Y
BB R R - MR - IR R A AT R 2L E AT K
TEYEMEET, > mE g NI AH R - T —/R (2013 F) RN

“Polymer Testing” HYJZw S “Refined fixture design for effective essential
work of fracture toughness characterization of m-LLDPE thin films” » £
M-LLDPE JHfHEEET T RIS B & ah DI R - {E RETZE)E(Mode-I
fracture toughness) HIlE A SUHVEA T - 1 EHVER B EBIERER
RE PP A At CrolE IS IR 2 & ARIATEEE R 2 & mIEiR V EE
B SEREAL [ R FEAEY) - AR AN IR B EDE TR S 5
SRR HEARIE N - T DA - MERE (B —FI,EZ
YRR ) Rl RS AR R BOHA BRI A R 5 B R AR T A

(MD) YIRS - T2 EDhIREE - M3 T 2 E D% M-LLDPE BT iE
S YA R AT T 5T o
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Toughening Mechanisms

Speci ti :
pecimen preparation e, s

Dynamic Mechanical

::::'....i»,_]A ,

Schematic diagram of DN-4PB specimen

— Snreurmn
'#’4., Cpecas memecorry IMages (et Drgh Sesd, ngPT croms poa m

—t Ty .

Birefringence patlerns nauced al two crack tp Nano Cavitation
positfII] | (e Py
: ' \.) ~ 9
: . - o ¥
e ¥ - .
i .

@ Mam
L = v
PEO bock {‘

PEP block

¥ W - TR T v s
TN P .
e s y,h, 5 s N
% _
'2“‘» o o

(3) r#i(Dispersion) : WATHES TZRR TR R HES | Ry T AR AR R RRD AV B8 -
RS *EFTB’J%%&*QE@ BB 2 FFARIRRY ~ BCE BRI -
) LB AR E IS - BRRE T2 7 Ry 4E(0D)HY & +-Hh(Quantum
Dots) ~ (—#f)1D HYZR + B 0 R 2D BNZSKRIRF o RaltrE gk K (107
ANR)NHIFETEEEE © Bl —RBE AT ACS Applied Materials &
Interfaces HY“Mechanical Reinforcement of Epoxy with Self-Assembled
Synthet|c Clay in Smectic Order” (L5 T B 4025 &1k 7 AT dn b T o Bk g L

IEERIIS IR IEE) > 14 2D 4384 2 o -zirconium phosphate nanoplatelets
(ZrP) EIT T BEEAER WU ERERIE T © ZrP S8 508 » 1F

VG HE HAEAE TR P R S AT S Y R ETAH (chiral smectic mesophase ) » B A

J:' IRFR R R AZHERHEES « E—# Kl SR AR M B 1 - I B AR A
EHALREERRE - WILRRLUR SR F AR S T4EE - 15 RE]
FEEERE  WINFORHZEEMR 2 S BAE—ENEE )] - B —RK
2014 H1F RSC Advances #5721y “Self-assembly of Au nanoparticles on
graphene sheets as a catalyst with controlled grafting density and high
reusability” » WSS T HY&H FEEEMN R4 8y~ - IR
AT A ] B A A LR 2SRy S - A LERE AR LAV RER 720 - B
S AR RS T ERSEIE R HET T EESE  EIBRE
R TEM R4 - mT RSEEEE 1T (UV-Vis spectroscopy) » 87 AT & {5
RIEEER EREE AR S R S BT A BIE R ER FE » AIER R —
FA BNy R o I A TR L R Y B 2 - U SR &/ S B AR A ETR
RAFAVEIATERMERE » WiAT 4-TH KB Gk 4- R ER I 8 S i B
FAVELIEE
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0D - Quantum Dots 1D - Nanotubes 2D - Nanoplatelets

O-D
na aterial nanomaterial nanomaterial
e—_ v = === T—— ﬁ"’f
% ¥ & N MR N R
n i g C
- ey

(4) SHRE(Thin Film) BLECA - SHRS R e i s - s (s S A ean e
A R R e FH IRt FE A Y SRR SR AR U a8~ KPS RESR A
BIHEM 2 ZREAAR > W5RS7 ~ L ~ B - B -~ INEE - (H
PRCRIEE ~ DUEFRIME Rt A E - BUEETTASEWE ~ IEBR AL RS
FilfR Rl A [E SRR - tERpASRE -

(75)E2 PolymerTech LLC A B EEREEAELREAR EEERGILTHE
1% > EhEEFTEE LR ERS L TRE 22 - MHFS-3EE Stevens Institute
of Technology =43 F T #2(Polymer Engineering){fi+- » 1969~1980 4E[LI5:14
£ Farrel /AE]HY R&D FFEE S5 F-I0 THEAE ~ B85 1M ~ BT P IESE
e I 2 S E e - 84T - E - BEEEEGET - DURIELE Sterling
Extruder /\ E]HYEIFE 38 fR B ASTHIE FIRAE - BRI 288 2 35T - © 1980
. ~2003 F-1F3ERE ExxonMobile Chemical Company TAE [ 23 4F » fR{&ET
EEA AT (Metallocene PP A1E ) B EESE T Leader » 3If7 F 25 B FHARPE R E2HY
Woeats > EHHEAR RS EE > A FINE BN ERGfEER - £
Exxonmobile E{Kk7% » [ 2004 4EfYTT PolymerTech LLC N\ E[324 - IR H B0
1 ExxonMobile R (R 10 4 HZEREAY S 77 I L s AR e S5 48
il ExxonMobile Jz HA /N EH B ARITE R IOE Wit PP g8 MRS AV LIE
F ~ AolsiRE R 2 2 e A5 B A BN B Y & 7 Tl SRE T = % - KRt -
BEEREE TS0 T 2IREBERNE I TIEAZHE&E -

1. SBIEEE EPEH Z.%% (Tandem Foam Extrusion System) :
(VEERIRETRER E(LAVEZ T - S0 FREMATE TIE M RISCE B/ -
AAREHEFEW LE - B ETEM - Z2VEENRE( R =8
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IEEEREA AR - BN L NI L8R - BB e FrVAREE I TE
PRl EWERE - JGRERRIDIEA] - B NI T ZAEIIERE > JRAE TaE&E T
R EE BRI KT R - WRERC & NIRRT ARHIER > EITAES
T3 TR BRI o b ik D) S AFE R A ESRE 28
REDEREREIR A AT REAIPS B M OE - TIRE R E S Br At T
IR L > B REE) B O bSO T IRRRBTE A -

Q)EFERERIRHEE ST - EFEZSRINTASREA Y EE R E R
EECGTHUE ~ BB ~ A siEa i - 5 AR E S m s
B SCAEatRRE - NEE - (E RS UG (Ex: EERST CO2)(F Rydd /i il 22 2]
AU~ B WATEIRRES 220K RyEsd sy Sk - 125
TYEERHERTTIGER (RECRELSHTEOR T HIRERURAVECE 2 G580 » TREEE]
SRR > B F R T AL R A Y EL Gt - 40 B A Y e EE 2
K~ iy~ RENEREEREZE -

(3)F (M7 BLER /2 MU A Y ST 28 - REREISHIESS TR » s
FREBEEL(IR ~ 7o~ B2~ BT - A R FUEAE 1980 4R MIT $E 3
FyE— D ICEIRNIER > MIT {E 1997 SEH2H “BIBREEUI I 280" - PaE(LIE
FAATEIREIRAAN - 24040 N E - DURBERSR CO2 Ry /A i A -

(ATEE— P ELHY L IAF IR B ES (Plasticating Extruder)BRZEHEERH(PP Ry f3l) 2wl
RN (FE—EIERREE 2 7 A B R co2 SR ALR) » FILE
IERRE BT VAT S BE T (FHET2E 100 Kg/cm2) i BRI CO2 JEAE S —FRELAYH
% ELBUATI & ) T2 ARSI (ReSE Rl S /77T Bl Co2 RifH
TR TR TR - R i sRIB AR R AR ER(L/D) 2/ D/E2E 30 ELAER 5T
= ISR YA L R EEEER S o2 IRMUBTE - FERER R II A —2FLIR
(Breaker plate) 2288 Fi b WIS T4 » Wi T4E4H4Y (fine screen)skig s
B R DA S A L FORAIR o P ERIVIBERGE TR R ¢

AR S TSt e E R B b1 A4 AHEESR CO2 -
B.ZLZS Blister ring AR R B G FL CO2 [A]7

CABMRERGE T (E R M B RBEE L o2 BEEA - HAEEANZ GRIBEE
Co2 -

D. 1% Fo R & BB ORI Bl AR L R SR Ae Y381 b A REZER - IR
SRETEHEER AR BUE & (Distributive mixing) » Z1It— K S AR RAZEAYEL D)
BEEEREN s KRBT TE & (Dispersive mixing) ©

~

/b

ISR — N PR PRV LS R TR B TR RE -
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(A EfH EREE

(B)HI R EFEE & vs SEFF R
(C)LABAMER N CO2 FE ¥Rt Z 53 A iH I
(D)-A[F] CO2 & Z PERERIFAL -

(5)28 P& EEER 2 A5 A (Cooling Extruder) » HE SIS — B E R —EFAER
<o B PEER Z JIAREEEE PR BN > H R B DU DR S U I P
AR IR ((EEE B output fEELES —[EELHY output &—20) » [MIRFREE
BIHA A E B - 5 _FEEAIBARR ST TR

AEETERITIERR 734 AL & (Distributive mixing)
B.A TR EBANHE ©

AR ] immersion B DUIEREHIEHE - 55 PR PRI R 2 06U -
{KBHJER (head pressure)ii A S (BT DI AT AL RGN -

(6)55 P& ER YR B iR I _EA#REIR & a5 (static mixer) DUIUS 7 AR S VIR ]
i fE

(N ASAERTHAR 2 & ] BERE M B E B - G PR E A R I DI
NIRRT 96 AL » BERER T I — 380 2R E s A pled
s ] APRASEE S o

Tandem Foam Extrusion System

® P) )

| I |

55 mm i 75mm 3 3
L @ @ ®
Plasticating Extruder Down stream

Cooling Extruder  and Die system

@ Gas Injection \']’)
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PLASTICATING EXTRUDER

* PRESSUREPROFILE INSIDE THE PLASTICATING EXTRUDER
>30U/D

full melting before injection of foaming gas  Low shear mixing with minimum heat generation

Head pressure

Pressure 8 =l N
Inlet pressure to
cooling extruder

COOLING EXTRUDER

T P
Cooling of the barrel Low head pressure
Down stream with static mixer
Lower HP motor distributive mixing sections
5

o 5
]

Place thermocouple tip into melt o e Ta P P S S S B
Stream ~0.25"

2 HA AT S E A

(1) BHREACHH ENA M TH MBS Lo (TPV, thermoplastic vulcanizates) * FiRfE4S & 212
BB IERS - FEAA W LSBT » 0 ORFFEERBAY 5 i b R[]
Wt > AR T RAS R FR e s BB FE » TPV A M A e B (4%
B8 (H B T B R > ok - BB S AR - JRSR ~ BIRERE
Tt S BURE KA SR 52 (/D 2 BB I A AH + 25 B ISR Sy i) - R R HAtl
TPE Z F¢ T & AR £ » TPV HY compounding 2 A 7] T B E 504
Fedity » R > PR 2408 AR s TR B RG> H P A al 2 g o B ISk
U IMEBRLAE/ NE 5 ORDAT) > (EhisRyR s B g A e R KRR
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BB EH TPV BDRHC PR - PPRHER I B » A (1
B BENAERTLT - B FEUERRSCRALE T
Rt A R I SRS - B - PR © 2 MU - Bk
FRETE - RS0 P AR B R -

Loss-in-weight feeders Under-water-pelletising-system
(Bypass, pelletiser, water system, drier)

Cross linking agent

1-10 kg/h Ageing inhibition

0,2-1,5kgh
PP
40-400 kg/h Colour Masterbatch
2-20kg/h
EPDM-Batch Vacuum |
(with Oil and Filler)
40-400 kg/h
ZSFE  ZSFE
220 KW (cooled) (cooled) “{" C
at 600 rpm

' -

|
OF &TQ: phase iversion @E@‘?@?@&;@
rge? L aeD
@I 0e S S 88,

(2)SZ FEHf H (Reactive compounding) : 72 /& — & Al fe ik & AW R S bim A T kE
EATZHS R B IR L ERIIEE 85 compounding JEABURHRRE (T L
i T R B M EhREbE I S EA B L A b E R ] AT L E
ZRNIENIE P ERBEIEE RS BN SR P& F 2 RN A B ERI AR
Fr o BhERAEV AN IERZ O S E S B TEEIHY A SEEEE
#Y compounding JEGBURHRHIE —THY) A LR ERHRAREY 5 28 » SRR B K PR
% E XA ESERLT » ¥ coopounding i/ — TR H4RBKEL < [EIEF] K 5
b BT EZERNES T RERRT S Z I RE R MBI LR A E e
VRS BEE R - X ] FE AR S TE R I ERR I (R B () /Y PP U R T FY (Y PP
ME Fe & a4t » S T A TR SR s Y 1= 0 T R S 5 B G4 I T RR By
BEME B THESEAREMER AR ZME ~ #iEaOREZ M- - DLPE Z
JEBER (ERE(L) A1 N &) #2 7 b Ry 528 A modified additive il PE #E1T)RSK -
BEEI1 A comonomer 471 additive B PE 7 FHZM: > {2 additive B PE 78475 E.H1 ©
R IIAGEAARETTERE MA, GMA BEHG KBR v )G 5 25 f BRIV B RE LI E »
BRI R » [FREHT > PR AAR - AR R SEAR st 2 Bk
comomomer et LU DETIR N ARG S IE ~ B HIHER R - BRI ETR R 2 4R i
(BB T ZEPREK - AZHEEE] Low gel content Kz Firefy B REAHYT—(L -
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N
\
1

Comonomer/Solution Modified
Additive

Ay

Squalane-g-MA

N, Purge

Comonomer/
Modified Additive

Feeder : PE

o e o
(P ————

Residual removed

Liquid Pump

Initiator ‘

Q2

=~ Liquid Pump

(E)ETHBEIESR A B R EE AR B -

LS PHEASHAT Bio-X 2 B4 & RIS AUT S RAVIR N HESR IR
IR - B R R PHEASE » REE(TEOR ARIUTE © thatassne
BRFEARA » SRBIVEEL - REPTATE T RIS - FAEIRME » 5 Tk(R
SEEFIRE 240 T EHIR > ARt S AR -

2. B R R B TECSCRATH AN » MR AR L R R - 70K
BEBHRONEE A Bk - PO - (BT AL AORAINE | BT
SRR T » AT B RS R BT B 1 B RATH A IO
ST+ LT R (R LA i -

3.DLEREGES B B S seETE12 ( Defense Advanced Research Projects
Agency > DARPA) > EEEIEGEE TV —E{TEMERE - BEMWEHNESAH®R
HYERTRHY » BRI 1958 4F » RIADUKE EE AT/ Y E S /At - EREAE
P& — (8 B P B S RS R By H s B BR AR TS ROEFRVIR ST 35
HH - DARPA STEE(HEAR LB - A REE B & et E R e A A R
> HEE R AN director {FHH 3 4F » —fEEEF R ERBIET - Al
BN BRI S S T FEBFRI 0 G5 20 {EEAFEEF -

4.5 T BRI AT DASK HR 5175 5 (DOD) ~ BB 3 (DOE) Ko 35 Bl i AR B ST e (NIH) 2 U
HEAN [FARERE N S FHEAEE SRI International > {F 1976 £ELLRT44 B Stanford
Research Institute » Syt 2 2 S & ST ST E 2 IR EFIHERS - &= LA HD
Fo Ko7 » TEBE S BRIR BN E A RP & E AR 2 TG FEAEATET -
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HET SRIEASFHEREL 35 - i AR (Apple) R Siri 5 BIEE 2 Bk
Ry =] Novauris > JRAATT S22 H SRI » SRI B 55 ZIHERBER » 4155
EIFRTTZREEHY ERMA 247 » BRI S K e e B S 5 - BIH A2
B S SRR Y TIRARAE » SRR TR R SR — (ES T (S RAVIRT T B —5
B R ZTEERET ¢ GPS I EEMUFREHEEMN R ZRRAE T VAL -
FESFERNEERER 7y > SRI BEERZITEEY) » BUOLAE (LR 2B ) > &
Pl (s BBtk ATl ) > FIH R B RD eAsR o A V)8l > &
Sebi ARy > ity (— R E S LR SRR = A
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ITRIIN SAN JOSE ITRI INTERNATIONAL INC.

T
|7 US Government invests at hasic research —\

|— Interdisciplinary research and corporation —|
[— Defense Advanced Research Projects Agency, DARPA ﬁ 'a

Clustering spontaneously by Silicon Valley
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(JLI21 2015 4F 8 A SEEFHEAREE Bio-X ESEIMAIFETEMETE (Interdisciplinary
Initiatives Seed Grant Symposium) : 35 A Professor Carla Shatz, David Starr

Jordan Director of Stanford Bio-X.
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() BRI G (R ES GREE FAIREM T EAN BT EFHERE),
FHf A C.Jason Wang, MD, PhD, Center on Health Policy / Center for Primary
Care and Outcomes Research
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3 inventions trying to change
the world

4IGEIREE B vs A
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