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Abstract

The pharmaceutical packaging industry is considered one ointpertant factors for
developing the pharmaceutical industry and increasing the export Ratkages differ
according to the type of medicinghether tablets, capsules or creams, and according to the raw
materials whether glass or plastic. The pharmaceutical packaging industry has witnessed
development in terms of shape, quality asdof technology, but therare still obstacles facing
localc ompani esd0 pharmaceuti cal packages, most r
packages

There are types of pharmaceutical packaging, including local and impdnidare
characterized by high quality, but lsigh prices with the cost of shipping and transportation,
which is considered a burden on the pharmaceutical compamiegeturn, the local
pharmaceutical packagase characterized bgonvenientrices and costs for pharmaceutical
companies, but thereaatechnical defects represented in the lack of innovation in the design of
pharmaceutical packages in terms of external shape, de&Sogme pharmaceutical companies
resort to making their own designs to achieve sefficiency for their pharmaceuticalquucts,
and to avoid technical defects in pharmaceutical packaging

Secued design is animportant element of security that contributes to combating
counterfeiting packageThesecurednethods for packages are determined according to several
variabks, including the type of packagiagdthe materialln addition to the fact that there are
securectlements that may be apparent and other elements that are hidden. The appairett
elements are those that can be distinguighedsing the humasenses, without the need for
tools, such as
(Hologram image thermal inks color-changing inks watermark safe design elements such
as gels and embossed elem@gntavisible securecelements are those that require tools to be
detected such as UVys, detectors, microscopes, .etc

In this study, the researcher gives a comparasightat the designs of local and imported
packaging and sheds light on the importance sf@ireddesign that achieves artistic beauty
and security
Research problem The scarcity of insurance methods for designing pharmaceutical packages
in Arab countries, and their lack of some innovative design aspects compared to imported
packages.
Research objective
- The research aims to develop design ideas that ppdtacnaceutical packages produced in
Arab countries from any counterfeiting process.
- Developing design insurance mechanisms for the pharmaceutical package design system by
means of specialized digital programs, and reformulating them and their outpurdiragto
an integrated insurance concept.
Research methodologyDescriptive, analytical and experimental method
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WrCEMmbHBT pFmMB MY aAoTAXTF nlOMI3KOF PFTHKOY 4B WK M)
:ntOF bIOF b w/BY BWhya Pkm B AYfHB Y HE Gk 1k
. AFMIOUF WphpNbe MY pckFb

_FpBCcHKOF dcb wihluyuyFm wtt HYXIJIKOF OMmT
. WTCFTBT BIOF MY wWTpFpelOF Yubik

Invisible inkn ¥ 3 KOF - p ¢ lOF
dpbMM . JF>3> hHhe GCFhpgb alghe/bebf K | wymw CiF Mg B HBNMOF Wi
nAK wBp>3bhHheIOF wt T HYxXIHF, wWwwEhr THHIH ek T § RuRSKdnFHHEOF
WY p ADbBT bM . (paIBHAEP H EOMAOMays HOFH IOFF b el F 4K
WwIAT(D b m. WpUNBIF wtCFTBT bBF Wbhb3Tbpb abhp [

. WT B bIOF B fYiRoH G/ IBTAYFERHED 3H)
OF bAFpbe aAfFbUZA AFUXIKOF mATbwm . gwHOEFWEHKF aF Pa
aMbXFMBKFWPRLIIOF bx®Y hyw A bwmxfF X pManAKFM _ F Ybo3
. 9F Km?2ABBKBF 3abrBFYWH VWHF Mi ©F Ax n 9K
( ) Secured chipswyxB YB IOF ®CF L
PCFXMIOF wtfFrBCHKO arFk ambB p3b/ibm . 6bxBF WHOF |
YFpT NHIOF WNBF YT HBh BROF TwWy x/peBlFF bbid> A4B wxmp B O
UreC HEB IPHOK LR YEHBPRLAH . vt Mtk MG B ovHb vt M/ . UHERRIER pp CHES bIVC iy LD
_Fp2510F3 wxrFNbHBbF ab FMwm . 4 TbhbxBKFM aCfp HBYIC
MY pxbhe A WpTpYIF wtxT BUYibotdbHOFpMbF ukT/ESEO] ppFH ArshtOEn
N2FMAIOFM pYPDIOF dFCEmMtm wTmMntOF dfr UF A2M wT LUpml
Wt pHHBKOF 9B /IOF nT wBp3bHBIOBMBbDOMEM NB B Miyivm &
"0 bCbTHFWEKERFBHO wWAIF L wrt xp/1BIOF &CF
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wT b Py F amMANKOFM WwWT XF BhXwkF am4A Kl

Before Scratch After Scratch

(P> A0 wWwa3F L4 Q@F)KII:BED@W%HGEQ}OBBMF opGFD
“)(Breakable caps)p HPbAK wAIDF YUIKOF |
MY CcbT bbbl BOFE 4N BFLI gOFH dlitOM g YMT M i UDF BIOF o

OMEBNT WNYM WpF Ko mmYytgp lddl HOF A Ky KFRE Dby @ 15 CHBF n 51K K
mMAbUF WNYm

WT AHu F wloF ¢ A0 lih'PmKa Lgpp kovbl_ F ATIIOF phb oY MmT
OwytmMpuyuF 9FM3K cT
btreB/TIOFM nCFMPpIKF e6bxBKFM WMIANAK ppfF B KF atkof /1O
WphtTpK PCFAM T MBHhIFM EABpPpHMIO&b X B QKB $OF B M 8 B D
bCFhpom . FKpbBbFM WIbbIOF ¢T WpKF PesAOM _ PAbAl
@ ABIOF n AK  cAE@EpLnBnLEds Al BRI MeFHBH pvVABENB K1V A TR
cbYb FnxblOm _ WKM39ABKF Wt CFMbBKF AMA>KOF Y9fr TF
drchFB WADBFM?2 wtATpIl IOF CwmB p IORHHIBAB TY VamBB T M . |
wx e Ve IOF @ KeBA PR vEDNbe FY FrTe whigfBBil n 8 Bh  wT Cm )
ccAT FB Y9FMIYNIOF arT B Hl
(2pMbpF FIOF WT X
. wYAbanB HpKKBBA abtwm dpiif he OFmX A@ApP KOk WA B FOI
WY HEH i Fretest® F © FFFRHBI UAD! LR Tpe AT Byt U, Lipk ANty Yt T, pGY prTe s0
. CmBpPpIOF W Fp4yliO

(c BT AFpkPIBHID PmMpcOF CTE
AE Y AXKFTWIEM b/ wAhABhs BEe WF hlp 4 ®Y oAU euks HOF

bbl IOF n TEd$ YMEbe e IOF B by K f TABOFA F I HERF D 0 [Rior @ HBFOF C T
. WMINIOF dremMANB aAK Pl BOF abrT
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" Wt b Py F amMANIKOFM WwT XF BhXwkF am4A Kl

THE UNIQUE
IDENTIFIER

ANTI-TAMPERING
DEVICE

Wm 2N I0F  a tas Hp 3 FUip YBI s OROF  (

Secured Plastic stickers wxB YB IOF wT bTh Hbl I IC
CXYHKF be/TIOF n AK MmpwiYdy uftniBp JIBTFO oveYh hb TCCHYMOFvT XYY F
Poib3 F wtTbhbX [ Ui wHb Aa B£TTH PalhOFM LF A g ShJ FAYk
PHAKF ¢T wBp>3bHBIOF HBHWOF WpFB bb> aAB 233/I0F
&p MIOF MKT(BT GHIOF. WP 2MKF nAK aB WKCx WOMFCB M
AMbp BIOF VMmx B . ambp bIOF oo Awm c ARPHD KBRS F ot  ug

O, © HLIGFY DR AYHIST MABRLYNEID

CAAI wASF UYIOF wTtxmMbp bOF ailpr OF nAK a8 Ys OF

allp n lOF b IOFImbwiappdE i tiamsparemt) FUBVbIAB M PUMM BAIOPF Mlic a A
() /()

PMY A8 IOF  Vove2VPeslBBF dRHp§Ysl KBBEp 0 % bt (

wia R pr GRMIT HYRY TYEMEWY(Blister or strip packs) duMEEA! wdE ¢ T ALV Ha
(J/() alUp kdnlaiHeF mbuth iBndr seals )

wtrFtTCHOF wkmT ndKF MY buvMBIVPVHKF Abpl bBEH> _ FmMB nb
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.7  IpBMbD ) JF3I WhpXKfF hxbvF amMANKOFM g
wT b Py F amMANKOFM WwWT XF BhXwkF am4A Kl

3 Watermark yt € F B FOF w8 bl J]
MY O et my hABIOFWY 9h3 B bbll wWCTKk ndAK pnrt @
AK PAb3ve REPZB A B F UK GFesAeE o MFRENUEHOET 1731 772 E Bisd
wT CF B IOF @ uifaofpMeEE s atbbmT P BcOF a4y . WTMFCECD Fabi
WT CF B wB b/l px®mp N IOF @ ecgDREANX kb B MufOFLIBPF T40Y E
WTMmpbF df bp.l wigBF Npr PA1 KRGS 2T HIDpESVM ¥V B W mipA m MM 4, [ 7
LU IMUARALELY Wfe WK AV E HDIGER X /RATF M wT CpBIOF o T On Hw CF B K
PXBY MY pcFmM ETCp AFbB CcW gyr W@l HFM pi iOb hydB Ljp
bY wtFBlOF P YT wWiOFHB IOF we bl /1HOF WK ASB Emp ¢ B O

() alUpPTH1lhIOF

Cllul) 3e))3g prwal) dulas

?

WT CFMpPpIOF WMINIOF PTTCh wcfFadEm BB cT wt CF B OF

(®): RFID) Radio frequency identification m T p F g KivHBS B
bmpchFmMxH MxB PTAMNbIKFM wREAD)OP FplO® digfsme @b B
FB? _ _ FMB pc ndAK wcCT b KQbhoigmhck BRMID)4 Tujlmokvas AR S FC
FKPFDA)T whd bt p BIWHF WpNw|pHKOF MY XM . e hxXxBIKOF aBY CTC/NE
. PRDESbRHEP TAHCENC HEH FoREEE [ Yeife FFAT | bbb 4B b BR TugvuFd oY oo TTe HO
ARFID) wT »xvply pbwbitidF wABHADH beid aAB pI3bY wlUp® wt mpl
wFBHIOF bbida a8 wsBFf JIIOF welBMF b ayft padsym wr YbailBF  auys
dF71T4dBK _ FptwmM FaxK MbQwWFM fFkKkptcm Fn3 N3hl BK
cCCFMKk nAK wBbNKF pmMmbc b (RFDBWBabiKt 20 mibAh? pb Lg b BuyT pp/m
3 o br¥FsimbripuFGyT nefr (RFID) Gyt ap i oo uviipHeH fiphees G F-br35Fas st
Anthys LK | LG ve UBF 5brTpy2uge/ QBT B8, ¢ Atk TipTH R pribipRbuaviiphH Fiphs /5T
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.7  IpBMbD ) JF3I WhpXKfF hxbvF amMANKOFM g

wT b Py F amMANKOFM WwWT XF BhXwkF am4A Kl

AB  ©p X~ S BogFd pelEpTHYp Mip BF Witb M (RFID) 9 F B bIK . WT MK a

. WHp ™

MM3'Yh pMIOF pFf BB IOF N2bb(REDPDH F B HoFDBaMT watskK>G Mp HOF M

obMT 28 BIOF ®CF LUp N wtt)xk BDHOM KGuMET KT 18 ol IWJHE FA Frp o)

wWwBAXY nlw FNnbfFXFT?2 WwWTppYIOF phiprBnebpwerchd c | OF

. hpTpMb OB MWYAPRXDBI pOBK b &4 /TBBb ¢

ABB akpTOMY _ wCCt HmOF _ RS BanNORbY WEHRBHREGDF a mursH

dFTMFcMY Wt MXF XIOF 9F v RFIDFYmekYIrDg atprimy@ioEMBE F T MF C

FNBFpPp3bBF agbBT chioF _ B MAIOFOMY MY p b b/ EOR IOPp b 0 i

A Tbmt pBYWLIF ATOE> b WCATYM wkKiPAalDF Sipi oF BRIOEBRD

WCEntMEDNdHT ®F b MyK mydlAkBt®ROFo pwaYu F pfF 1l b hbvF WCEAN T Y
AB _ CT b -NfyAIEmIc Frepavigil | BB TYClc BYURNEVE WO YaU PAKGPS

& FEELKR YO RYBFTZ/bkooUs FAHERTS (F32P 1D WBHEDEFa Yl A B A1 b IOF  WwT

nNAK p23ctOF? wtphpTtAUYbHIOF wKfF 2AIOF N wKmIABIOF WC)

MY _ MTpFpIF pbpb H3)pEbl)IOPFIY wmhsF" WEAEYe @B w

O, a1tk CF ntRFEIDHcl SR ka plb MyIRABBHKEBRRFIP Hox J1 OF M

chTt MT RFfDN B bR K DRAUK WPABEFMK pTtmMb pF BT IO YMHK, ) NaBpe b b Hox |
RFID OpfFl, ck ATBTIOF nhlLY c RFANpowT IMBTE AUpwWIBHOF . UM =

tracking codep F BB IOF -U3hb C
WptpT m WpYIlB afplpyY &1 3Ab agbBT kB3 ABM WTpP

wHfr > a4F MOyt XHAKRER MK wHhT CHYRFT HhREBRRIIOEMEK p X B ¢

. Wyt bMWOF PbFMAKF b2U KB pydllpF Rp AW pp HBPBE
wbpc wWIUFpB K F sberApbh Tah 1Abbewl/l TipHHIF QY F B hThwF G
AFBUF a8 nTfFYw oMb Ym Kb bhdGFh OB cli0Fb 1 TC HIFOMo
Jc Y®AF3Ab WADBFMD b @bedr ggvivd p BHhEOF wy®E T hHRB®B Fb &by HOb :
ohe?d amuTt WAnbBs /b H bibt 1OFb nif TrikMalgix InspettdB bY L M K
AB ®Yc hHhHOF JcYWF &1 353Ab anTtpiO ot MIOF WCHOMY A4 bs
fATeack Matrix F nBpUYT® gmbihB c BiptmOMBP 0 p HIOF PT p NHIOF  wx

.QR CmBp O6Fbxw WpF
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.7  IpBMbD ) JF3I WhpXKfF hxbvF amMANKOFM g
wT b Py F amMANKOFM WwWT XF BhXwkF am4A Kl

®3F Abb b wWTp HBOF YfFBMANBKF g YRpovpl eahk £ HpYvBCGBHBOF
Medic Matrix pM. MHH- _ F p T w R xases Thar Khes GSFSekih W2 €pbrY YOFtOFa m U T
. WT B FCHOWF weRPEIOFWpHSTIF OB  UfiRptagH DR M3 |

/ JrFTY!l b BB IOFM 471 /1 Has FOlRak Mayix p yA&A HFOR 2 dg B ¥ilH IORT € F
Track Matrix® b XwgyY AB> &5 T palBp My BIFr ToxhfF T bhxB OB EFMB BB P A
( MY b p BUAFD She OAL Fuw /TTrapk MERAX® Lpekm T(hePRfFT U@ ) w Geop HIOF W
c WHIEICHF B B FOF 2 NE@ TAFMB@FK w1 MK

. AFBYD wT Hb3 IbKF fupthrbL, m K

. OoMbBHBBIKF gmp wTtHd3!1 IOF wytfr UMIKOF 9Fp

. WATPAF NTIOF dFmMxL c¢T 4ftYIl bheE

bMFpbIOFM FyHMEH IR bhHAIE M U UNbIOF EatkKMatgr bpKTF BHOF ¢
C)UKOM nOw FBM Y9fF t bhxsIOF

e

(dpY!l IOF pMbBIOF bbi3 48 )AZBHIPIOFMbIMUNBHIOF wTYTDh

(Twt mMp uF d9F mKbiHRER &FH mTT
W x)n a UpyKEBEAAK a1 T ndObT NP T EBINSBOFR MKMINATAIEFE AT AD 3 |

FM3NTKOF nAK wWKfFAKOFM wWKfF3AKF a1t tTnbhbhilO wdTt Hmb |
bwTFf Kp KaFT @fe/hl®fAv g T sap ©OF e KoM C p AQF b U HHRisfEREER@YROR
. MNTxXxMbhm ebxBHF 3 U

I 8
§EiRIRapagaRr g

v
Ma PR (COD

TI L

(pfF BTIOF gB UPpUYIKF 3 ndKY) Dprl133uF wt XX /WT Aarithpl FOFp F M b Y|
. ATBYPNY ¢T abntOF um3c Wpme ¢cT wxsYs WpTMNbhs

-
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.7  IpBMbD ) JF3I WhpXKfF hxbvF amMANKOFM g
wT b Py F amMANKOFM WwWT XF BhXwkF am4A Kl
ATYSAb3B A4TKMX MVATABEHEPHRSES o3Bdbv(B % JOF B BEMIOF b b M1
W FpUYA wIhrxe Wp THKRMEM Enrs Jper K DATEIGRHTHIFFBILK
wx ™M AB IOF G ./ledpees®BF W H-T1pell1 K3Fb B NESHWHESDGH AR IIOF CB p
pTYIl Hh WTmM wGCCtTh 6BFPp?3 aFpabBHBF?2 FKPpTHYbmMm wlol
p MF B HIGEWK jfp v NEREQFABLYRYcT v e FTpeids B pxa. pMbAlbHS B
ATBTIF bYBY ¢T prAN3uF c¢cCfF xX cadwr p( OF BbGBE @ OE X B K
AFMXN32 bFpkhbF MY WT33OF wAUx _ bfF XBIOF agbsr™b n¢
wtTBLUpOF wtCFrBKF wBbJIOF amb pLU . wyrsWRL Wyt CF B
nAKM ADMIOF n SuksvHbYexms _ ullskdM nptfdam hy TMY wWfF F B AT 9D M
diavfis N B TYDMHEN pMhaYb B beiEDH HGhetEpvHv Uprt ELgs ViR K 4 ), ABID
Wb 8 4O LDaEbP NBshISIY! 1B Fhirs AlsM, AMGFATDbLD A8 HBESPHNA WT Y > B
. Mm3PHBx pN3 hwb_ Fpl pobBT b WpTMNbhbe dYfpkmrbe HOF3 A
.0 03 L|FUTTHES o HN B PRBYAM F@ERpbLLT ebp M) M BHSPTH-BED R Mo B Lk Y YISt
dFpT1TBF BIOF wWABFM3 c AY HBIOFF JIASpvelBOFHE) Up rF T LORA BsiBRIE Y
bFN12uF cCfFp XX cATpl C€Bp ptwmT . AFMWOUuF WpTF NBIO
.wytBlUp wrWUpmbwypmkchAK WwAAY®OF ABDMIOFM ABMIKOF ¢ T
p MHBIF uvMMK 6 b X BHMOF b p(mi g b TOhUEDIK g EpeORBTHROHM AN KYC T

. € hXWOF pnN3 W FpUAK b3F L4 pT1O

FM3NIOF g meb¥h Owrxe BPYHHBF aplbiss xBTWOF B AT T K (

PTMCECHIKF PFIlI bbRS WT YT
PAUY wTtmMpDb F COEMIEK  WADIRYMPRA @mHEF WBOF n X1 3 wlil™
ATOoEBHIOMS MY Hppp B HOKYkp HigitGmpss EEFT 0bbEHBoUb-F % B8 LIN B \
pbMbAK KTF3 befFK MY WrAtpbuF Kew . llpHbBFdDATr
dFpBTHOMIRUdp Y H BYbhbBPRA P IOFF pPMBEOF d9bl BIOF d1 323X bH IO
c K W/ K/ FOFa BuyH B sairEBORGF M F BIOF EF 2bcFmM PplIOF
. AT R HHBHEIEHEEM c XMT XU Fm Wt mB KMC)C MG SArAGFOR 7BXTT X
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.7  IpBMbD L) JF3 WhKrF BxbF amdANOFM g
" Wt b Py F amMANIKOFM WwT XF BhXwkF am4A Kl
JF bbhB F_ thp si®Piba BOp Jc IOH T € [Sipbdoid® sl @A BFOFK ba b HIhH
dF BlKEPWEbAaB VMX pY beBK MYWwWKWE DA QY wKhmp deER OBFD T
O, dpmMKOF pAB n4dK
WKF 2AKOF wtx4Yb WFmMxXYO mgvblybhp T BIOK FOR FOF Dy Bl B A OF w)
0). ¢ A TQvertPsnting) wT ™M A N1 HOF
Optical diffraction [OD] 0ORJIKE prfl bb
() alUpgicymyt ¥p®WF FTFMC pTMNh? FAXMIK pwmn
% G KINCPOVEOEATHAITAND,
" - e s

N 7z

A%
CO N

fi AT pee—
e N /

B 0000000

GIRYIN
p2cOF amIO PﬂbBT‘I’/(})wTaVI.@QOFb'IﬁITFMC Polh>F o¥YmT

Bl - Optical diffraction [BOD] .2
/() alUpictymwyT ¥p®WF FTFMC pTtMNb? FAXMIIO p
T
5. 1G0000000000 9
2

Rt

PACIOF aomMIO PAb>TT )yt&lhdOFb BIT FME Poih3F oYwmT

Optical SHIFING [0S] .3
Bl- Optical diffraction Wi T p A  EVEDBDHERIVG OTIZMQTH oF 9 B FAHIB WP 1 Mk n T ™
/() a lpi ctybshadep arctavailable b bl IOF WUMx b wiB®&D] s Yh IOF

ARSI

nuawnA 31 8.A. 55

WKMXbEbKMbl HPc OF om0 PAbhA Yy TawWwpYpMWF FTFMC Pbib>
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.7  IpBMbD ) JF3I WhpXKfF hxbvF amMANKOFM g
wT b Py F amMANKOFM WwWT XF BhXwkF am4A Kl

Optical variable ink [ovi] .4
AbHO AbTYp wWTFpPp?D pxK aomMAKF pmnfl ombbhs EYX?D uw

(- ) a ngetiansparent Wyt T FYYMexd XmBT KOF 12 p DMIOF w4 ~

e TR TR
& L -1“;;‘5’— »L“
EDO
L 7«-}'\» E@ &
Pt it O 4

[OVI] wT xUYb) o¥Mp bbbl

MIRAGE .5
(/) alp bpf PCHMIOF] BWDIFEY p DxPOF W kb OF g B M}

MIRAGEWT % Y h /o Yaultp (b bl

cAdtr FfFBb cnT WpptseIKF g

(Fluorescent and phosphorescent dygsy T b x oo pwEicy udF
2TWT™PFK pTO 0p3Y W FYwW pYMY ct BYXBHOEY SDH@FT 1 M

. Wh pst BRORF 3 b FaMAF KM BE | My TaMY KFb pcB 9Fpppb dcb
. PT ME koM Y T IOF w8 @8 K F M RyfDFAX@ FugmSuI4HOBIeR b i
() apbOF bbbl OF bbbl B 4Y9fF T XUE

WT AMNbIOF b B [E LLiAFK Tac dipiTiBEeHrHy iekbhaom HEp BIHEGRDB TUWBHEIESh

WiRo@ WMb piiroMDI( TEM) KY3 xB pT2bb MM pnte aFpsbbr?
FAXbBbBT AF bPxwF WNxk@RS AT WoKOKw AP ABY mlkp WoF K
MY FTixBwWBWHBKIOF i FlAuy T WX KB IOF A @ b B 18T BKIOK M ip M @ YOw
€ PAOUFBHEDIO WD Bbn B Lok CHRMP bpAmkb b iy M eI BPK WY F B tyY Abs B A F
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.7  IpBMbD ) JF3I WhpXKfF hxbvF amMANKOFM g
wT b Py F amMANKOFM WwWT XF BhXwkF am4A Kl

ol olyge g with PMMA layer g dad gl Ak

Residual central ink
# B

Dried QDs pattern
at random pinning point teared into several droplets with protecting layer

ole ¢ el ALE i BA 4l Unlad] Juiy ¢ peal) il (3 duagaSll Bli) caun

€ hxIOF wAZF U p7TO WHIAKF pnfbm k) Maidp @m3bBbS nabxb

¢ J(MICROPRINTING) WT X M gl TFE2HAROF
ATHOUPRIPTIHM Ay E e/ ATfmc TRTR P p/HERIST P pc YMYARNCHRT k WMHERUSAD
C QY HDTRIEMYDIMSHIBPpA S PRFLFC BB af plp, b pATbY DT, Wh p4 B AORIO . Wh p
FACFI xw WpF Kwm AF B XUk dABMmaugnAigKP ©p Hxp B KF M A O
WATFpT yliKan R pripfl it @y P bgGRBHO VB YM HOIES TUSIIELKFARED 5. af c D
() aUpypHHixs OF wT B L

STUULYZI T
X

" >

SHLMNOFGRM -3

ABCOEFGHIM =

SETSSME

NEZZ4504

¢ )(Thermochromicink) T p F p c-80F p F ~

Mm2ABIOF nAK WeyF &EHP IOPT Bkl 2dIH0OF meAKxipm BMe v F T gB
MtpT . WwWTPbFNIOF WpFpclOF wtpp ntOow WUMDIABIOF WUF T
. wyT Ay F WO ©

PTT Mibe p x K WIOMM WD AKE/) Bfip BHxB A ABHyF b kBsRp c W
() a Lo/ 25 by BK_FMpUASYTS b x K  F i

o o
R// “ \'\,\ M
- | \ . \‘\ ]
\\ Y, \% 4, e’

N Lo
RS
¢ <
Z I

wtT pIIc lOF wWUSAIKOF WpT )pxmrKpawbOF pTMNbh WTYTD |
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.7  IpBMbD ) JF3I WhpXKfF hxbvF amMANKOFM g
wT b Py F amMANKOFM WwWT XF BhXwkF am4A Kl

wTt ¢ AMVISETYOFN AK Wt XT B -Y9HbHOF 9
nNKOFbHbKOFDb NnKkKM _ WXBYBIKF YfF YHds

n KRaelOFD p MPidester (PET) pbHBF nOMKOF WBF3 ) FNXB M [AE
.(PP/IPE) o TIOF 2Mp Pvcapr Ao A B0 b1
WCTe AB pXbY 6Bp aAbBTM ®HABIOF n Th T F:Yupr »aFbk
. YT XT B'Yh
we F 1IOF  p 7.1 p A ESKPbFVE TOFp Al HERMm B bF pbeb | 4F VDA HOFF
: PHOFChyc TF BB UpFp d9f K
/| wT CMYIOF dF c Bf.B WF M p u B xFvEB RO giipm Bobf ©DEDK 9 M B m b [
FB bRITLEBIOF WpF 1 AUGMOD MbEom K & A Mid @ O WS O MIF A HOF
ccHdr
o bMPFErhUlF? FImK 61 F Y BIKDFOR Y
bFbIbBHF MY, ylwp¥ wp mtom O HORYMAROBME Y Bc F b e IOF 9 F p /1
. PTTCbHIOF b Yg BwcpTXFBYB HOFY MUpHo
D WM wAXBY
.ap>HpPmMIOE TeOmEb MY atTcilOF fpTtlMNhs
.0FADB nAK c QOFY IOF p I«
. WhHWABHE | Fl oxw AT Y HHDXIOORMOB nAK w
wB FEYHRF IOFC M E mpiretgmnany nvkiiegramm YWx p e s pT1 O0)  wORY | bFJ
atclOF pT1IhBbeyOMex Anyr AyEdEMapr L p m IOF
wWwrimMpuF cAF m3K YWKIpHAMBIOF pTTF/IBKOF aFp3bhF3 w
4fF B bIK UFAHOBwMbB 4B af JIIOF bMBHOF I KOV 4§ 898 fIOKF p
. MUKblhbKOF M PT1T

Wt bMIKOF  AUFTMBEMIBBF FP-bPF v LIGFRK
n 0w  wyff FOF Mg BOFc BURM 2UIMTOEMIOF PhFMANnIOF p 3K bf bbb F i1 K

KTpBlOF WpFTC niOow ABMF pPiaAMNIpHOF W MgC 2 My OE W B _HOF mp

psTrER | ORI RARAR: Tc BYBDE oMY, Y TYLPK GhriBg Hs A BMPBIFEY T HOb5H0

wrTmMpuF KB wHrTudE mMFKbTH KF BT BB _ AT BHBIKOF ¢ BDMIOI
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