
  
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 ISBN: 978-1-5108-7975-1 
 

21st IAPRI World Conference  
on Packaging 2018 
 

Zhuhai, China 
19-22 June 2018 

 

Editor: 
 
Zhi-Wei Wang 
 
 

 

 

 

Packaging: Driving a Sustainable Future 
 



Printed from e-media with permission by: 
 

Curran Associates, Inc. 
57 Morehouse Lane 

Red Hook, NY  12571 
 

 
 

Some format issues inherent in the e-media version may also appear in this print version. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Copyright© (2018) by DEStech Publications, Inc. 
All rights reserved. 
 
Printed by Curran Associates, Inc. (2019) 
  
For permission requests, please contact DEStech Publications, Inc. 
at the address below. 
  
DEStech Publications, Inc. 
439 North Duke Street 
Lancaster PA 17602-4967 
USA 
 
 
Phone:  (717) 290-1660 
Fax:  (717) 509-6100 
 
info@destechpub.com 
 
 
Additional copies of this publication are available from: 
 
Curran Associates, Inc. 
57 Morehouse Lane 
Red Hook, NY 12571 USA 
Phone:  845-758-0400 
Fax:      845-758-2633 
Email:   curran@proceedings.com 
Web:     www.proceedings.com 



stnetnoC fo elbaT

srosnopS dna srezinagrO

ecaferP

seettimmoC

srekaepS etonyeK

GNIGAKCAP TNEGILLETNI & EVITCA

gni tief ret nuoc-itnA fo sser gorP noit ac ilp pA dna hcraes eR
lairetaM tneg il let nI no desaB ygo lon hceT ........................... 3

UIL NUJEUY ,GNAW GNITAY ,GNAY GNIL ,GNAHS IM
GNOHZ IEFNUY dna

lyhtemyxobraC/nit ceP morf etabroS muis sat oP fo esael eR dellort noC
smliF evit cA esol ul leC .......................................... 01

GNAW IEW-IHZ dna UH GNIY-GNAHC ,UY IX-NEW

aibenrA morf eyD lar u taN dna ragA no desaB mliF tneg il let nI
rot ac id nI cirtemiroloC laus iV a sa stcart xE tooR amorhcuE ........... 12

,GNAHZ NAUX-GNIL ,GNOIX OB-AY ,GNAUH NUY-OAHS
IL NIB-UOH dna UIL IAH-GNIX

noit at iolp xE luf ssec cuS rof emoc revO ot segnel lahC lac in hceT roj aM
seigolonhceT gni ga kcaP tneg il let nI dna evit cA fo .................... 23

REKCÖR ANITTEB dna MIRIDLIY KUCLES

gni niat noC mliF lagnufitnA elbi dE desaB etaniglA fo tnem po lev eD
noit azi ret ca rahC suo i raV stI dna liO lait nes sE cirem ruT .............. 73

TAWIHPALEEL-NIRATTAP ,LAHP-NAOHPOS
BOHCNEHNOHC-EENAV dna

ecne ulf nI :setisopmoconaN rem yloP morf selcitraponaN fo esael eR
sre htO dna eziS fo ............................................. 54

AIX GNINIY



no desaB rot ac id nI cirtemiroloC gni sU neg y xO fo gni rot i noM
OiT/enehparG 2 fo sci ten iK red ro-tsriF htiw eti sop moC 

gnigakcaP erehps om tA deif i doM rof eulB enel y hteM ................ 15
,GNAW GNAIXIY ,IL EIJIUH ,GNAUH GNITUHS

,NAHZ NAHZ ,IL NIBUOH ,UIL IAHGNIX
NEHC NUYGNIL dna AIJ GNIL

noit am rof nI no desaB gni tief ret nuoc-itnA fo sser gorP hcraes eR
ygo lon hceT ................................................... 25

IL NIM ,GNEZ NAF-IAUHS ,UIL IL ,GNAY EIJ-NEW
GNOHZ IEF-NUY dna

:met syS gni ga kcaP ni noit ac if it nedI ycneuq erF oid aR
seussI dna snoit ac ilp pA ......................................... 95

IAB GNOLIAH dna EIX GNOY

gni peek-hserF detarg et nI evit cA elb uoD fo noit ac ilp pA dna ngis eD
ananaB rof gni peeK hserF ni gni ga kcaP ........................... 17

GNAY AD dna IL IL-GNOD ,UIL IUH ,GNAHZ NIM

tneg il let nI ni edi xo iD muid an aV fo hcraes eR dna noit ac ilp pA
egakcaP lort noC erut a rep meT ................................... 28

UIL GNIB dna UG NEHZGNEM ,GNAIL NAUYNIX

GNIGAKCAP NOITUBIRTSID

gni sU ngis eD ega kcaP-gni noi hsuC fo dohteM deif ilp miS A
sdraoB detag ur roC larut curtS ................................... 39

OTIAS OKIHUSTAK dna GNAHZ IQ

yrot arb iV laixaitluM gni tal u miS rof selu dehcS tseT gni po lev eD
selciheV yre vil eD fo snoit oM .................................... 401

KSOL INEGVEY dna BMAL .J WEHTTAM ,DRALLIUOR TNECNIV

sevruC efiL gni ffucS noit arb iV no noit ag it sev nI .................... 211
DRALLIUOR TNECNIV dna GNAW IEW-IHZ ,GNAW NUJ-IL

ega kcaP fo esnops eR no non e mon ehP gni pmuJ fo ecne ulf nI
noit arb iV mod naR red nU ...................................... 311

GNAW IEW-IHZ dna GNAF EK

evit cet orP rof dohteM gni tseT kcohS elp miS fo lasop orP
gni ga kcaP ................................................... 411

IHCUGAWAK IKAUZAK

rep aP rof ycneuq erF lar u taN fo noit curts noC ledoM lac i tyl a nA
metsyS kcolB—etalP hciw dnaS bmoc ye noH ....................... 911

IAB UOY-IZ ,OUG GNEF-NAY ,GNAW IEM-GNOD ,GNAIL GNIN
GNAY IUR dna



fo noit pros bA ygre nE no yti dim uH evit a leR fo ecne ulf nI
draob rep aP bmoc ye noH ....................................... 621

GNAW IEW-IHZ dna GNAY GNIP-GNOS

xoB ni sis y lanA niartS lac it reV morf ssen ffitS enalP-ni lenaP
tseT nois serp moC ............................................. 041

SMME TNARG ,MHAD LRAK ,HEUK .L .S AILEC
DNULNORB .E NHOJ dna

detnirP D3 tejyloP a fo scit si ret ca rahC gni noi hsuC dna gni pmaD
maoF niv leK remylopotohP .................................... 141

ECIR NAIRB dna REIMROC SINED ,EG GNEFGNAHC

noit al u miS devorp mI fo tcef fE noit al u miS no ydutS nos i rap moC
tseT noit arb iV mod naR gni ga kcaP rof sdo hteM .................... 241

GNAW IEW-IHZ dna UOHZ OAH

eugit aF evit al um uC ot euD stiurF tfoS ot ega maD fo noit a u lavE
weiveR A :kcohS evit i tep eR yb desuaC ........................... 341

AWAZATIK IKAORIH

desaB ega maD gni ga kcaP trop snarT laut cA na fo noit cud orp eR
noit is op moc eD snaissuaG dethgieW no ........................... 051

,TOLON ETSITPAB-NAEJ ,NINNOB EIHPOS-ENNA ,TRAUH ROTCIV
,ERODNAC SELRAHC-NAEJ ,FODO EGRES ,FODO EGRES

ERRE NEIMAD dna TOLLEP EMÔRÉJ ,AKJARK SALOCIN

daoR a fo noit ub irt siD sle veL noit a re lec cA eht fo noit is op moc eD
ot noit ac ilp pA :snaissuaG dethgieW fo muS a otni trop snarT

stseT noit arb iV ............................................... 951
,TRAUH ROTCIV ,TOLON ESITPAB-NAEJ ,NINNOB EIHPOS-ENNA

FODO EGRES ,AKJARK SALOCIN ,TOLLEP EMOREJ
ERRE NEIMAD dna

red nU noit oM ’sexoB rep aP detag ur roC dekcatS fo noit av res bO
noit al u miS noit arb iV .......................................... 061

ZCÖRÖB RETÉP dna RÁNLOM ECNEB

eht ni elif orP etulF eht fo ega maD yfit nauQ ot euqin hceT A
draob erbiF detag ur roC fo enalP-diM ............................ 861

,TRAUTS-YARG ILE ,HEUK AILEC ,IRASMAJ NAMIA DAMAHOM
MHAD LRAK ,ALLISOMREH-ZENITRAM .A OLAZNOG

DNULNORB .E NHOJ dna

nedooW fo ecnam rof reP gni noi hsuC no sis y lanA lac i rem uN
MTD no desaB met syS gni ga kcaP trop snarT ...................... 961

UL ED UF dna NEHS NAUY ,AUH NUJ-GNAUG

bmoc ye noH ral uc riC fo sci nahc eM gni noi hsuC ciman yD enalp-nI
seroC ....................................................... 971

NUS GNAIQ-ED



gni kcatS reyal-itluM fo noit al u miS lac i rem uN no ydutS yran i mil erP
sega kcaP .................................................... 781

OAHZ GNIJ-GNOD dna GNAW IL-IL ,GNOHZ NEHC

NIAHC YLPPUS & SCITSIGOL

stnevE kcohS dna tliT rof sdaoL tinU fo yti lib atS fo noit a u lavE
noit ub irt siD gni ruD ........................................... 902

LLEWES RELYT ,AHAS KIHSUOK ,HGNIS YAJ
NOTWEN NODNAL dna

GPC rof seit in ut rop pO dna segnel lahC :liat eR ecremmocE
gni ga kcaP noit ub irt siD detal eR ................................. 712
AHAS KIHSUOK dna HGNIS YAJ

daoL no ecroF tnem niat noC parW hctertS fo ecne ulf nI ehT
sdaoL tinU ni gni gdirB ........................................ 622

,ETIHW .S LLAHSRAM ,HTAVROH OLZSAL ,KRAP NUHGNOJ
HSUB .B TREBOR dna NAMARA PILIHP

gni gdirB daoL tinU no nret taP gni kcatS tel laP fo noit ag it sev nI ....... 722
ETIHW LLAHSRAM dna HTAVROH OLZSAL ,ANILOM ODRAUDE

stlus eR stseT yti lib atS revo stcef fE ssec orP gnip potS ................ 822
,ORRAVAN ZURC AL ED EUQIRNE
ARREUG ZEDNÁNREF NÉLEB ANA

NÍTRAM AROM SOLRAC dna

SROTCAF NAMUH & SCIMONOGRE ,NGISED GNIGAKCAP

noit cnuF eht htiw ega kcaP ret silB ngis eD weN yldneirF roin eS
noit nev erP llaF fo ............................................. 732

IHSAYAH OHASAM ,ATOBUK IHSOYIK ,OTOMADAS IMOYIK
ATARUM OIKIM dna

ega kcaP hguorht sserP htiw edoC toD evit av on nI fo noit ag it sev nI
stneitaP deriap mI ylla us iV rof )PTP( ............................. 242

,IHSAYAH OHASAM ,OIHSIN IHSORIH ,ATARUM OIKIM
OTOMADAS IMOYIK dna ATOBUK IHSOYIK

yrt sud nI nA :ngis eD gni ga kcaP deret nec-tneit aP draw oT
stniarts noC dna ,snoit cnuF ,sessec orP no evit ceps reP ............... 942

NOSSLO AKINNA dna INIZNEROL ILRAC ANAIG

etsaW dooF rof yti la noit cnuF gni ga kcaP gni tac in um moC
seciohC remus noC secne ulf nI noit cud eR .......................... 052

REDRAAG MURVØ IRAM ,ILMLA .L EIRÉLAV
NESRETTEP GÅVLAVK TIRAM dna



gni ga kcaP a otni stif e neB remus noC dna seru giF yeK gni targ et nI
dohteM tnem po lev eD ......................................... 852

NENOHROK IPRIV ,RETSOOLK NET DNALOR ,ROOHCSREV SAB
ITOPILY AIRAAM-UTTREK dna

ydutS hsi nniF a fo stlus eR—noit a re neG yb eulaV gni ga kcaP ......... 962
ITOPILY AIRAAM-UTTREK dna NENOHROK IPRIV

’sre mus noC no serut aeF ngis eD gni ga kcaP fo ecne ulf nI ehT
ruoivaheB gnilc yc eR & gni sahc ruP .............................. 672

PMAKJIN-REDLUM EKIAAM ,NAMGROB SIRI
REJIEOK ED NROJB dna

noit pec reP rengie roF no ngis eD gni ga kcaP las rev inU ehT
rin ev uoS iahT fo ydutS esaC eht ni .............................. 582

 AMABO OKOMOT dna NEEJEEDDUB HCUNAREEJ 

htiw ega kcaP tcu dorP ni yti la eR detnem guA fo noit ac ilp pA
edoC lanois nem id-owT ........................................ 392

IS NUJ-NAHZ dna IL GNIM-OAH

gni ga kcaP lac it uec am rahP fo dohteM gni tief ret nuoc-itnA nA
edoC esnops eR kciuQ detpyrc nE no desaB ........................ 892

AL NAUY dna UHZ AIJ ,UIL NEHC-OAIX

gni tek raM ni gni ga kcaP fo eloR eht no weiv eR erut a re tiL ........... 203
NACIZ OUL dna ITGNID OUL ,NAILGNEF UX

s’nemoW esen ihC fo ngis eD gni ga kcaP dnarB no hcraes eR
scit em soC ................................................... 303

IS NUJNAHZ dna VL IEMIHZ

dna sis y lanA gni le doM rooD raC elc ih eV yra dnuob-ssorC
trofmoC no desaB noit ac if i reV noit al u miS ........................ 903

UIL GNEH-IQ dna UX IL-NIJ

DEL fo erut a rep meT roloC detal er roC fo tcef fE eht fo sis y lanA
selb at e geV fo eerg eD lar u taN eht tuoba ecruoS thgiL ................ 713

GNAHZ GNIY-IY ,NUS GNAIL ,GNAIL GNIJ ,OAY NUY-UB
GNOL AIX-GNOH dna

dna larut luC gni ga kcaP fo ssen evit i tep moC eht no hcraes eR
evit ceps reP lanoig eR eht morf yrt sud nI evita erC ................... 423

UH NUJ-OAIX dna IL AHS-AHS ,IL GNAF-IY

GNIGAKCAP LACITUECAMRAHP & CITEMSOC ,LACIDEM

stcu dorP gni naelC nikS elaM fo gni ga kcaP eht no hcraes eR
tnem i rep xE tnem evom-eyE no desaB ............................ 533

UIL GNAYIS dna IHS IHZIUR ,GNED NAIQ



SCIHPARG & GNITNIRP GNIGAKCAP

cihparg ol oH fo yti lauQ noit cart xE no sepyT ypocdraH fo ecne ulf nI
kram ret aW .................................................. 743

,OAG GNAF-AY ,GNAW IL-IAK ,UIL NIL ,EIX GNOY
IAB GNOL-IAH dna GNAHZ OAH-IHS

ytis neD no desaB shtgnel evaW eerhT fo dohteM gni hctaM roloC
tnem erus aeM ................................................ 753
VL GNAUG-NIX

esrapS no desaB mhtir og lA gnikramretaW ega mI roloC A
noit at nes er peR ............................................... 463

OAM NA-GNOS ,NAT UH-IAH ,GNAHZ NAF-GNAHC ,GNAT NIQ-IEP
EH GNIJ dna

eht fo ygo lon hceT lort noC dna tseT yti lauQ eht fo ydutS ehT
gni tnirP lat i giD .............................................. 273

IS NUJ-NAHZ dna GNAW GNIJ

ERUTLUCIRGA & DOOF ROF GNIGAKCAP

laiborcimitnA desab-oiB fo seit re porP reir raB dna lac i nahc eM
snoit ac ilp pA gni ga kcaP dooF rof smliF etisopmoconaN .............. 183

AYILAPAHT AYGITARP ,IDEVIRT AHSID ,NOSURGED NIM
UG AIGOEG dna

tnem ega naM cit sig oL trug oY ni noit al u miS olraC etnoM fo esU
noit cid erP yti lauQ rof met syS ................................... 783

NAIQ GNIJ dna GNEM GNIJ-GNIJ ,GNAW NIL

morf gni targ iM sedicoiB enonilozaihtosI owT fo noit cid erP
tnem sses sA dna stnal umiS dooF diu qiL otni rep aP detaoC

erus op xE nam uH fo ........................................... 883
,IL GNOHZ ,OUL NAIT-UIJ ,NIL OAB-NIQ ,GNID GNAY-GNOC

GNOS OAHC-EUX dna OAIL AIJ

morf stcu dorP noit ad ar geD sti dna 861 sofagrI fo noit arg iM
sti dna smliF eti sop moC enel yporp yloP/reppoconaN

erawtfoS LMS-STKA yb noit cid erP .............................. 793
GNAW IEW-IHZ dna UH GNIY-GNAHC ,NAY NAY

nroC hserF no diu qiL gni peeK-hserF dnuop moC fo tcef fE
noit av re serP ................................................. 014

GNAW NIX-NIJ dna GNAY NIX-UF ,IS GNAF-GNAW

dna srot a re pO AWO no desaB gni ga kcaP dooF gni ta u lavE
cit siug niL yzzuF tnat i seH red nu serus aeM ecnat siD

tnemnorivnE ................................................ 814
GNAW NAF-NIX ,UOZ OAIX ,UH GNAF-NIQ ,UOHZ NAUH

GNAW GNAIQ-NAIJ dna



dna ognaM fo efiL flehS eht gni gnol orP no enozO fo tcef fE
noit ub irt siD dna ega rotS dloC gni ruD iloc corB .................... 344

NAPURAJ GNOPREL ,TINATTIJ TEHCAREEW ,OCIAP .P YOJ YRAM
BOHCNEHNOHC EENAV dna

erehps om tA deif i doM htiw noit an ib moC ni noit ag im uF lomyhT
OS ot evit an ret lA na sa gni ga kcaP 2 yac eD eht no tnem taerT 

tiurF nagnoL fo gni nworB pracireP dna noit nev erP ................ 254
,LUKIRISNIHC EENNAW ,NAHK HALLUIFAR DAMMAHUM

BOHCNEHNOHC EENAV dna ENAS NROPMA

nois uf fiD ’ret sulC OnZ-onaN fo noit al u miS sci man yD ral u cel oM
ene ly hte yloP ni ............................................... 954

UH GNIY-GNAHC ,NEHC OAIB-GNOH ,IHS NUHC-GNIY
GNAW IEW-IHZ dna

secne ir ep xE—lat ip soH ni skcaP ega re veB dna dooF fo yti liba sU
draW lan eR eht morf .......................................... 074

TREBMAL YLLEK dna NOTLAW NERAK ,LLEB NOSILA

erut a rep meT dna seloh-orc iM fo ret e mar aP eht fo ecne ulf nI
mliF detar of rep-orc iM fo etaR nois sim snarT saG eht no ............. 774

GNAW IUC-UY dna GNEF IY ,GNAIX GNOH ,IAC GNOL-NIJ

ecnam rof reP noit av re serP eht no emiT gni taoC fo ecne ulf nI
no gni taoC eti sop moC etin ol lir om tnoM/nasotihC fo

stiurF eni reg naT ............................................. 584
UY NIL-IY dna NER NAD ,NIQ GNOR-IAH ,UX NAD

der arf nI raeN gni sU eseehC dooruH fo efil-flehS eht gni tcid erP
skrow teN lar ueN FBR no desaB ypoc sort cepS ..................... 694

UX NAD dna NEHC UL ,UW UY-IX

fo gni peeK-hserF no evit av res erP dnuop moC fo tcef fE
tun tsehC ret aW tuC-hserF ..................................... 405

IS GNAF-NAW dna GNAY NIX-UF ,GNAW NIX-NIJ

lac oL ni snob rac ord yH detar u taS liO lare niM fo sis y lanA ehT
slairetaM gni ga kcaP dooF rep aP ................................ 815

NEHC NAUQ-NUR ,IL GNOD-OAIX ,EUX IUG-IEM
IAHC GNEHS-NIX dna

desaB sgni taoC lair et cab it nA fo noit ac ilp pA dna noit ar a perP
OiT retemonaN 2 .............................................. 325

NUS NIX dna GNAUH NAY-NUJ ,AIJ GNOHC-GNOHC

dooF rof rep aP gni ga kcaP mliF gni taoC lac i gol ocE no ydutS
gni ga kcaP ................................................... 135

OAG AUH-GNIQ ,GNAUH NAY-NUJ ,OUG IQ
AIJ GNOHC-GNOHC dna



gni ga kcaP erehps om tA deif i doM edi xo iD nob raC fo tcef fE
pmirhS ret aw hserF dellihC fo efil-flehS fo nois net xE rof )PAM( ....... 045

,UHZ IHZ-GNOY ,UW GNOH-IAH ,GNAHZ OAIX-NIX
UX NIM-IEW dna NAIB NAUH

noit art nec noC edi xo iD nob raC hgiH dellort noC ylevit cA
fo noit av re serP dna ecne re ferP devorp mI rof reniat noC

elbategeV detnem reF naer oK a ,ihcmiK .......................... 845
EEL NUS GNOD dna NA NOOS KCUD ,KRAP NOEY US

eht ni lonehplytcO dna lonehplynoN fo sis y lanA noitatitnauQ
stnal umiS dooF .............................................. 655

GNOHZ GNIN-IAUH ,IEB AUH-GNOR ,NEHC NEF-NAY
IL NAD dna

nO noit id noC ega rotS dna sla ir et aM gni ga kcaP fo tcef fE ehT
eciR enim saJ fo yti lauQ eht .................................... 365

GNOPLUBIAPUHP NONAHC ,TAWIHPALEEL NIRATTAP
NARKGNONURAJ TARADUS dna

SDOOG SUOREGNAD & SUODRAZAH ROF GNIGAKCAP

tcep sA eht ni sega kcaP sdooG suo reg naD fo ecnam rof reP porD
sdrad natS yre vil eD lec raP fo .................................... 965

IÖKSÖRÖV ATAK dna TSORT SAMOHT ,SEZJOM SOKÁ

eht no evlaV eveelS lan ret nI eht fo htgneL eht fo ecne ulf nI
fo serus olC eht morf secnats buS yred woP fo esael eR

sdooG suo reg naD rof sgaB devlaV ............................... 875
,HCSUORD NRÖJB ,NEBIE OIRAM ,REPSAH-KCILHCS AVE

EKCEDEOG SAMOHT HCIRNIEH AKINNA
EMUARK SAIHTTAM dna

SMETSYS & YRENIHCAM GNIGAKCAP

MVS no desaB dohteM noit cart xE erut aeF tluaF no hcraes eR
enihc aM gni tnirP fo ........................................... 185

IAHC NEW-GNEHC ,UX IAC-NEW ,UW NIQ-UHS ,GNAW GNIM-IY
OAIQ NIX dna

tnen am reP ni stluaF noit az it en gam eD rof lort noC tna re lot-tluaF
enihcaM suon orhc nyS ten gaM .................................. 985

OAM NA-GNOS ,EH GNIJ ,UW GNIP-GNOG ,GNAHZ NAF-GNAHC
EIX NEW-OAHS dna

SLAIRETAM GNIGAKCAP

eugit aF gni dneB tniop-eerhT no snoit ag it sev nI lat nem i rep xE
draoB detag ur roC fo .......................................... 995

NUS GNEHC-UY dna GNAW IEW-IHZ



gni dloM noit cej nI cit salP rof dohteM noit az im it pO cita met syS A
sretemaraP lanoit a re pO ....................................... 006

EEL KRAHIUE dna AEG GNAHC EAH ,IL GNIMAIJ

draoB detag ur roC fo gni dnoB eerf-ret aW ......................... 806
,REDNILDRON ANNAHOJ ,NIDNUS AIRAM ,PPANESALG .O DIRTSA

NAHTFLA NAHOJ dna DLOHTREB REPSEJ

deif i doM fo seit re porP lac i nahc eM dna noit ar a perP
eudiseR avas saC morf seti sop moC ALP/esolulleconaN .............. 716

,EIJ NEHC ,IZGNIM UX ,OAIXOAIX GNAHZ ,EIJIL GNAUH
,IEFGNAUHS GNAW ,GNIXGNOHC GNAUH ,NAHGNIY IHS

NIYNUHC IL dna GNAIXUHS NA

)DBD( egrahc siD reir raB cirt cele iD hguohT reyaL reir raB hgiH
ta anim ulA noit is op eD reyaL cimotA detsis sA amsalP

beW dicA citcalyloP no erus serP cirehps om tA ..................... 526
NEHC GNAIQ dna OUG EG-GNOH ,IEW GNIY-IAH

OiT-onaN deif i doM-ecaf ruS fo stcef fE 2 gA/ + seit re porP eht no 
teehS cit salP EPDH fo ......................................... 336

GNAUH GNIX-GNOHC ,NIL OAB-NIQ ,GNOS EZ-GNOH
UH GNIY-GNAHC dna

fo seit re porP gni ga kcaP no lotibroS dna aerU fo ecne ulf nI
smliF dnelB esolullecimeH/AVP elba darg ed oiB .................... 146

GNEFGNIQ GNAW dna ANNAY VL ,UYIHZ AM ,GNOTIY EIX

evit ad i xO lac i mehC utiS ni aiv seti sop moC BC/TODEP fo sis eht nyS
knI evit cud noC ni noit ac ilp pA dna noit azi rem yloP ................. 056

,GNEZ IUH ,GNAIJ NUY-IAH ,GNAHZ OAH-IHS ,EIX GNOY
IAB GNOL-IAH dna OAG GNAF-AY

/)dica cit cal(yloP fo roi vah eB lam rehT eht fo sis y lanA
seti sop moC )NCT43.I( dionolliromtnoM .......................... 956

UIL NUJEUY dna IUC ANGNIL

woL/enehparG dezilanoitcnuF fo noit azi ret ca rahC dna sis eht nyS
smliF etisopmoconaN ene ly hte yloP ytis neD ........................ 766

NAY IEW-NAIJ dna UH NEHC YB

suo euqA desab-esol ul leC fo yti lib atS fo ydutS evit a rap moC
stnat caf ruS suo i raV morf maoF pluP ............................. 776

GNAUH GNIX-GNOHC ,IY-GNAT ,OAHZ UHZ-GNIQ ,OAHZ NUY
UIL GNAY dna

uE fo sis eht nyS x-1 dG x )ATT( 3 noit ar a perP dna sexelp moC nehP 
knI gni tief ret nuoc-itnA tnec ser o ulF desab-ret aW fo ................. 586

UIL NUJEUY dna GNAHS IM ,GNAW GNAIXGNEHZ ,GNAY GNIL



66-6AP fo seit re porP reir raB dna lac i nahc eM ,noit az il lat syrC
gnihctertS lai xa inU deniarts noC red nu smliF ...................... 496

GNEHZ IEW ,GNAW IHZNEW ,UIL NUJEUY ,UIL OAHCOAIX
NEHC IX dna

legoreA enehparG/esol ul leC thgiL-art lU elbi sserp moC ylhgiH
evit cel eS rof gni yrD ezeerF lanoitceridiB yb detac ir baF

noit pros bA liO ............................................... 207
GNRUT GNEHS-HIL dna GNIJ NIX ,IM GNAY-OAH

RTO no snoit id noC gni hctertS suoen at lum iS-laixa iB fo tcef fE
OC dna 2 OC fo noita em reP 2 detar of reP res aL 

mliF )dica cit cal(yloP .......................................... 217
,GAFNODDREK NODAPPON ,NUPATONIW EENIRAHC

,LUKIRISNIHC EENNAW DUAD ADUHCTIW
INATUKIK IHSEKAT dna ADARAKAT URATAW

eht no desaB sla ir et aM gni ga kcaP gni noi hsuC fo noit cel eS
noit al er roC yerG thgieW yport nE devorp mI ...................... 317

UW NIQ-OAIX dna UHZ AIX ,UW EUY

fo noitadargedoiB cib o rea nA dna seit re porP lac i nahc eM
sdnelB enotcalorpacyloP/hcratS cit salp om rehT .................... 227

,LLED HTEBAZILE ,EGDEH ITAWS ,OTAIZNUN NAYR
SIWEL REHPOTSIRHC ,DLOBART SAMOHT

ZAID SOLRAC dna

sla ir et aM gni ga kcaP citsalpoiB fo noitadargedoiB cib o rea nA ......... 037
,SIWEL REHPOTSIRHC ,LLED HTEBAZILE ,EDGEH ITAWS

ZAID .A SOLRAC dna DLOBART .A SAMOHT

lam rehT eht no noit proS dnuop moC amorA fo ecne ulf nI
smliF remylopoiB fo seit re porP ................................. 837

LASIPGNOPANATTAW NROPKONAK ,TAWIHPALEEL NIRATTAP
GNOWTAWIWEEL AYARIHCAW dna

gni ga kcaP dooF CVP ni rezicitsalP fo ydutS noit arg iM ehT
noit id noC evaw orc iM red nu mliF ............................... 447

GNAFUY GNAHZ dna OATNEW UIL ,NEW GNAHC ,ILIL AM

ret se yloP detar u taS fo ecnam rof reP dna noit ar a perP no ydutS
gni taoC ..................................................... 157

,IEFOAHZ NUS ,GNOGIZ GNAHC ,IEMOUR UW
GNAST NAWNIL dna OAHZNEHZ NEHC

seti sop moC rem yloP stI dna reb iF oob maB fo seit re porP citsaleocsiV
sisylanA lac i nahc eM cimanydonaN htiw delaev eR .................. 757

UY NAY dna UX NAD ,NER NAD



essaniV tcart xE ot dnuos art lU fo ecne ulf nI eht no ydutS
esol ul leC .................................................... 177

UIL GNIB dna GNAIL NAUYNIX ,GNAHZ IYIAC

htiw ecaf ruS cibohpordyhrepuS a fo noit ar a perP tsaF
lioF rep poC a no ytre porP nois or roc-itnA ......................... 787

,GNAW NAIX ,OM GNAILNAC ,NEHC UY ,NAUY GNIQIHZ
GNAUH NAUJ dna GNAW IELGNEM

edimayloP fo seit re porP eht no noit ac if i doM ecaf ruS fo stcef fE
setisopmoconaN etin ol lir om tnoM/66-6 ........................... 397

GNAY NAIJ dna UIL OAHC-OAIX ,UIL NUJ-EUY ,IY UW-UHZ

fo seit re porP lac i nahc eM no gni gA noit ul oS fo tcef fE
)etalahthperet ene ly hte(yloP .................................... 108

,AM NEHC ,GNAUH GNOHNAY ,OAHZ NAIXGNOY ,GNAT GNEM
OAG OUGNAIJ dna IEW OATNUY ,IAB NIBNEW

htiw )etalahthperet ene ly hte(yloP fo erut curtS eht no ydutS
gni gA evit ad i xo-lam rehT ...................................... 708

,GNAY UIQNAY ,GNAT GNEM ,AM NEHC ,OAHZ NAIXGNOY
OAG OUGNAIJ dna OAB GNOSNAY ,GNAUH GNOHNAY

YTILIBANIATSUS GNIGAKCAP

yrut neC ts12 eht rof ytilibaniatsuS scit sig oL dna gni ga kcaP .......... 718
HGNIS YAJ ,HTIMS .D NIVEK ,HGNIS LUAP .S

EGDELTUR SALOHCIN dna

gni ga kcaP fo eloR eht dna etsaW kliM diulF gni le doM
emoH eht nihtiw .............................................. 528

EKLES NASUS dna SARUA LEAFAR ,ZCIWEIKNATS NAITSABES

gni ga kcaP ni snoita re dis noC ytilibaniatsuS gni tnem elp mI
alu cir ruC ngis eD ............................................. 438

REJIEOK ED NROJB ,PMAKJIN-REDLUM EKIAAM
NROT NAJ-TREBBOR dna

:gni ga kcaP elba niat suS rof snalP noit av on nI rot ceS hctuD ehT
noit celf eR tsriF A ............................................. 248

RETSOOLK NET DNALOR dna REVEW EENER

lanoit a re pO dna cig et artS eht ssorcA seit i ro irP ytilibaniatsuS
tnem po lev eD gni ga kcaP ni leveL ................................ 058

DRAHLEG NETSRAC ,REJIEOK ED NROJB
RETSOOLK NET DNALOR dna

etsaW gni ga kcaP edic it seP fo edoM gnilc yc eR no sis y lanA
evit ceps reP esen ihC no desaB—daorbA dna emoH ta ............... 158

NACIZ OUL dna GNAF UL ,NAUJ UOL



no desaB rot ac id nI elba niat suS fo dohteM noit a u lavE
ledoM AED .................................................. 958

IAB GNOL-IAH ,GNAHZ OAH-IHS ,OAG GNAF-AY ,EIX GNOY
UIL NIL dna

gni ga kcaP neerG anihC fo edoM tnem po lev eD eht no ydutS
ymo nocE ral uc riC fo weiV eht morf yrt sud nI ...................... 278

GNAF UL dna NACIZ OUL ,ITGNID OUL ,OAIMOAIM GNOG

elb i xelF owT no tnem sses sA elc yC efiL fo ydutS evit a rap moC
sessecorP noit an i maL gni ga kcaP ................................ 978

,IL GNOHNUJ ,UF OBAY ,IUC NIJIX ,EH IEWOAH
UX IACNEW dna OAHZ GNOHZUOY

NOITALSIGEL & SDRADNATS GNIGAKCAP

anihC ni met syS noit al u geR dna waL gni ga kcaP no ydutS A ......... 988
IAB OAH-IQ dna NAT IEW

xednI rohtuA ................................................. 898




