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prevent and treat various diseases. To function in vivo,mRNA requires safe, effective and stable
delivery systems that protect the nucleic acid fromdegradation and that allowcellular uptake
andmRNA release. Lipid nanoparticles have successfully entered the clinic for thedelivery of
mRNA; in particular, lipid nanoparticle–mRNAvaccines are now in clinical use against coronavirus
disease 2019 (COVID-19), whichmarks amilestone formRNA therapeutics. In this Review,we
discuss thedesign of lipid nanoparticles formRNAdelivery andexaminephysiological barriers
andpossible administration routes for lipid nanoparticle–mRNA systems.We then consider key
points for the clinical translation of lipid nanoparticle–mRNA formulations, includinggood
manufacturingpractice, stability, storage and safety, andhighlight preclinical and clinical studies
of lipid nanoparticle–mRNA therapeutics for infectious diseases, cancer andgenetic disorders.
Finally, wegive anoutlook to future possibilities and remaining challenges for this promising
technology.
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formulations) COVID-19 mRNA
vaccines obtained authorization from
regulatory agencies in multiple
countries

• Clinical trial of LNP formulations
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for genetic disorders (NCT04601051)

• Clinical trial of LNP–mRNA formulations
as inPuenza vaccines (NCT03076385)

• Clinical trial of LNP–mRNA formulations
for protein replacement therapies
(NCT03375047)

Clinical trial of LNP–mRNA
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Ehf-�0�y�Shldkhmd�ne�rnld�idw�lhkdrsnmdr�enp�lPM9�Vmc�khohc�mVmnoVpshbkd�cdudknoldms-COVID-19, coronavirus
disease 2019; EMA, EuropeanMedicinesAgency; FDA,United States Food andDrugAdministration; LNP, lipid
nanoparticle140–142-
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‘�pt‘sdqm‘qx�‘llnmhtl�khohc+�b‘m�mns�nmkx�eqnl�bnl,
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qdronmrdr34+�sgdqdax�rdquhmf�‘r�hlltmd�‘citu‘ms�enq�
lQM@� u‘bbhmdr35+36-� CC@A� ‘mc� CNOD� bnmrshstsd�
sgd�bnlldqbh‘k�oqnctbs�Sq‘mredbs@bd-�Sgd�bnlldq,
bh‘khydc�‘fdms�Khonedbs‘lhmd�hr�bnlonrdc�ne�CNOD�
‘mc� 1+2,�chnkdxknwx,�M,Z1,’rodqlhmdb‘qanw‘lhcn(
dsgxk\,�M+M,�chldsgxk,0,�oqno‘m‘lhmhtl� sqhektnqn,
‘bds‘sd�’CNRO@(+�‘�b‘shnmhb�khohc�bnms‘hmhmf�pt‘sdqm‘qx�

Table 1�y�PdopdrdmsVshud�bkhmhbVk�sphVkr�ne�khohc�mVmnoVpshbkd|lPM9�uVbbhmdr�VfVhmrs�hmedbshnmr�Vmc�bVmbdp

MVld ChrdVrd Dmbncdc�Vmshfdm 9clhmhrspVshnm�
pntsd

AkhmhbVkSphVkr-fnu�
hcdmshehdp

OgVrd

Giedasfnir

lPM:+0162 SARS-CoV-2 Spike h-l- MBS.336.316 III (EUA
Wmc�BL:(

AMS051a1 SARS-CoV-2 Spike h-l- MBS.3257617 III (EUA
Wmc�BL:(

BTmBnT SARS-CoV-2 Spike h-l- MBS.35410.1 HHH

LNP-nCoVsaRNA SARS-CoV-2 Spike h-l- ISRCTN17072692 H

:PBS+.10 SARS-CoV-2 Spike h-l- MBS.3617236 HH

:PBnT SARS-CoV-2 Pdbdosnp+�ahmchmf�
cnlWhm

h-l- BghBSP1....23001 H

lPM:+033. InfluenzaH10N8 Haemagglutinin h-l- MBS.2.65274 H

lPM:+0740 InfluenzaH7N9 Haemagglutinin h-l- MBS.2234.32 H

lPM:+0782 Zika virus Pre-membrane
andenvelope
glycoproteins

h-l- MBS.3.538.4 H

lPM:+0234 Respiratory syncytial
uhptr

F glycoprotein h-l- MBS.3417608 H

lPM:+0542 LdsWomdtlnuhptr�
andparainfluenza
virus type 3 (MPV/
PIV3)

MPVandPIV3 F
glycoproteins

h-l- MBS.2281278 H

lPM:+0536 Cytomegalovirus Pentameric complex
andBglycoprotein

h-l- MBS.312117. HH

lPM:+0277 Chikungunya virus Chikungunya virus
Wmshfdmr

h-l- MBS.2214.64 H

BT61.1 PWahdr�uhptr Gglycoprotein h-l- MBS.2602.75 H

 Iiado

mRNA-5671/
T830

Non-small-cell lung
cancer, colorectal
cancer, pancreatic
WcdmnbWpbhmnlW

KRASantigens h-l- MBS.2837652 H

lPM:+3046 Melanoma Personalized
mdnWmshfdmr

h-l- MBS.2786770 HH

lPM:+354. Gastrointestinal
bWmbdp

Personalized
mdnWmshfdmr

h-l- MBS.237.041 I/II

FixVac Melanoma NY-ESO-1, tyrosinase,
MAGE-A3, TPTE

h-u- MBS.130.622 H

SMAB+�LDPHS Triple-negative
apdWrs�bWmbdp

Personalized
mdnWmshfdmr

h-u- MBS.1205346 H

HARE-40 HPV-positive cancers HPVoncoproteins E6
Wmc�D6

h-c- MBS.230737. I/II

PN6087346 Melanoma Personalized
mdnWmshfdmr

h-u- MBS.2704.47 HH

W_ova1 NuWphWm�bWmbdp NuWphWm�bWmbdp�
Wmshfdmr

h-u- MBS.3052.83 H

CMA, conditional marketing authorization; EUA, Emergency Use Authorization; HPV, human papillomavirus; i.d., intradermal; �
i.m., intramuscular; i.v., intravenous; KRAS, Kirsten rat sarcoma 2 viral oncogene homologue; MAGE-A3, melanoma antigen family A; �
NY-ESO-1, New York esophageal squamous cell carcinoma 1; SARS-CoV-2, severe acute respiratory syndrome coronavirus 2; �
TPTE, putative tyrosine-protein phosphatase.
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‘lhmnoqnoxk(‘lhmn\,3,Zch’2,�‘lhmnoqnoxk(‘lhmn\
atsxkb‘qanw‘lhcn(dsgxk\,2+3,�chZnkdxknwx\,�admy‘lhcd�
’LUK4(47+� CB,�Bgnkdrsdqnk48� ‘mc�M3,�bgnkdrsdqxk,�
rodqlhmd�’FK56(5/+�g‘ud�‘krn�addm�dwoknqdc�enq�lQM@�
cdkhudqx14+50fl52-

Sgd� hnmhy‘akd � k hohc� 0 +1, �ch k hmnkdx knwx, �M +�
M,�chldsgxk,2,�‘lhmnoqno‘md�’CKhm,�CL@(�v‘r�hmh,
sh‘kkx� rxmsgdrhydc� enq� rhQM@� cdkhudqx53+� ‘mc� cdkhu,
dqx� deehb‘bx� v‘r� hloqnudc� ax� lnchehb‘shnm� ne�
sgd� khmjdq� ‘mc� gxcqnognahb� qdfhnmr+� qdrtkshmf� hm�
1+1,chkhmnkdxk,3,chldsgxk‘lhmndsgxk,Z0+2\,chnwnk‘md
’CKhm,�JB1,�CL@(54-� Etqsgdq� noshlhy‘shnm� ne�
sgd� ‘lhmd� gd‘c� fqnto� ne� CKhm,�JB1,�CL@� kdc� sn��
’5Y+8Y+17Y+20Y(,�gdos‘sqh‘bnms‘,5+8+17+20,�sdsq‘dm,08,�xk�
3,’chldsgxk‘lhmn(�ats‘mn‘sd�’CKhm,�LB2,�CL@:�LB2(+�
vghbg�hr�‘�jdx�cdkhudqx�bnlonmdms�ne�Nmo‘ssqn+�sgd�
ehqrs�Tmhsdc�Rs‘sdr�Ennc�‘mc�Cqtf�@clhmhrsq‘shnm�
’EC@(,�‘ooqnudc�rhQM@�cqtf07+55-�LB2,�a‘rdc� khohc�
m‘mno‘qshbkdr�g‘ud�‘krn�addm�sdrsdc�enq�lQM@�sgdq,
‘odtshbr+�rtbg�‘r�oqnsdhm�qdok‘bdldms�sgdq‘ohdr45+56fl61�
‘mc�‘mshuhq‘k�sgdq‘ohdr62fl64-�Hmbnqonq‘shnm�ne�ahncd,
fq‘c‘akd�khohcr�hloqnudr�sgd�snkdq‘ahkhsx�ne�khohc�m‘mn,
o‘qshbkdr+�ax�‘kknvhmf�e‘rs�lds‘ankhrl�vghkd�qds‘hmhmf�
lQM@�cdkhudqx�deehb‘bx-�Sgd�ahncdfq‘c‘ahkhsx�ne�khohcr�

Table 2�y�PdopdrdmsVshud�bkhmhbVk�sphVkr�ne�khohc�mVmnoVpshbkd|lPM9�sgdpVodtshbr�VfVhmrs�hmedbshnmr ��
bVmbdp�Vmc�fdmdshb�chrnpcdpr

MVld ChrdVrd Dmbncdc�opnsdhm 9clhmhrspVshnm�
pntsd

AkhmhbVkSphVkr-
fnu�hcdmshehdp

OgVrd

Giedasfnir

lPM:+0833 Chikungunya virus :mshancx�WfWhmrs�
chikungunya virus

h-u- MBS.2718273 H

 Iiado

lPM:�1305 Solid tumours OX40L HmspWstlntp MBS.2212287 HH

lPM:+1641 Solid tumours OX40L, IL-23 and IL-36γ HmspWstlntp MBS.2628820 H

LDCH0080 Solid tumours IL-12 HmspWstlntp MBS.28357.. H

SAR441000 Solid tumours IL-12sc, IL-15sushi, IFNα�Wmc�
GM-CSF

HmspWstlntp MBS.2760237 H

Cdidsfa�cfrnocdor

lPM:+26.3 Methylmalonic
WbhcWdlhW

Methylmalonyl-CoAmutase h-u- MBS.270.58. I/II

lPM:+2816 Propionic acidaemia Propionyl-CoAcarboxylase h-u- MBS.30480.2 I/II

LPS41.0 Npmhsghmd�
transcarbamylase
cdehbhdmbx

Ornithine transcarbamylase h-u- MBS.265616. I/II

LPS4..4 Bxrshb�ehapnrhr Bxrshb�ehapnrhr�spWmrldlapWmd�
conductance regulator

Inhalation MBS.2264.36 I/II

NTLA-2001 Transthyretin amyloidosis
with polyneuropathy

CRISPR–Cas9 gene editing
rxrsdl

h-u- MBS.35.0.40 H

CoA, coenzyme A; CRISPR–Cas9, clustered regularly interspaced short palindromic repeats (CRISPR)–CRISPR-associated protein 9;
GM-CSF, granulocyte–macrophage colony-stimulating factor; IFN, interferon; IL, interleukin; i.v., intravenous.
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b‘m�ad�hmbqd‘rdc�ax�hmsqnctbhmf�drsdq�lnsher:�enq�dw‘l,
okd+�hmsqnctbhmf�drsdq�anmcr�hm�sgd�khmjdq�‘mc�khohchb�
s‘hkr�ne�LB2�qdrtksr�hm�sgd�khohc�ch’’Y(,�mnm,1,�dm,0,�xk(�
8,’’3,’chldsgxk‘lhmn(ats‘mnxk(nwx(gdos‘cdb‘mdchn,
‘sd�’K208(65+�vghbg�rgnvr�adssdq�cdkhudqx�deehb‘bx�‘mc�
e‘rsdq�dkhlhm‘shnm�eqnl�sgd�khudq�‘mc�ok‘rl‘�hm uhun�
hm�bnlo‘qhrnm�vhsg�LB2�’QDE-65(-�Rhlhk‘qkx+�sgd�ahncd,
fq‘c‘akd�khohcr�gdos‘cdb‘m,8,�xk�7,’’1,�gxcqnwxdsgxk(
’7,’mnmxknwx(,7,�nwnnbsxk(‘lhmn(nbs‘mn‘sd�’Khohc�4(66+�
gdos‘cdb‘m,8,�xk�7,’’1,�gxcqnwxdsgxk(’5,�nwn,5,’tmcd,
bxknwx(gdwxk(‘lhmn(�nbs‘mn‘sd�’Khohc�G�’RL,0/1((67�
‘mc�’’3,�gxcqnwxatsxk(‘y‘mdchxk(ahr’gdw‘md,5+0,�chxk(
ahr’1,�gdwxkcdb‘mn‘sd(�’@KB,/204(68�g‘ud�adssdq�hm uhun�
cdkhudqx�deehb‘bx�‘mc�og‘ql‘bnjhmdshbr� sg‘m�LB2-��
Ne�mnsd+�RL,0/1�‘mc�@KB,/204�‘qd�sgd�hnmhy‘akd�cdkhu,
dqx�bnlonmdmsr� hm� sgd�lQM@,0162�‘mc�AMS051a�
BNUHC,08�u‘bbhmdr+�qdrodbshudkx06-�Ahncdfq‘c‘akd�khohcr�
b‘m�‘krn�ad�l‘cd�ne�ansg�drsdq�‘mc�chrtkehcd�lnsher7/fl74-�
Bkd‘u‘fd�ne�sgd�chrtkehcd�anmcr�sgdm�cqhudr�‘m�hmsq‘o‘q,
shbkd�mtbkdnoghkhb�‘ss‘bj�nm�sgd�drsdq�khmjdq+�‘bbdkdq‘shmf�
sgdhq�cdfq‘c‘shnm7/fl74-

@�bnlahm‘snqh‘k� khaq‘qx�g‘r�addm�cdrhfmdc� sg‘s�
bnms‘hmr�khohc,�khjd�l‘sdqh‘kr�vhsg�cheedqdms�gxcqnoghkhb�
fqntor�‘mc�ltkshokd�khohchb�s‘hkr+�ghfgkhfgshmf�sgd�bgdl,
hb‘k�chudqrhsx�ne�hnmhy‘akd�khohcr75-�L‘mx�khohc,�khjd�l‘sd,
qh‘kr+�rtbg�‘r�0+0′,’’1,’3,’1,’’1,’ahr’1,�gxcqnwxcncdbxk(
‘lhmn(dsgxk(� ’1,�gxcqnwxcncdbxk(‘lhmn(dsgxk(�
ohodq‘yhm,0,�xk(dsgxk(‘y‘mdchxk(� ahr’cncdb‘m,1,�nk(��
’B01,1//(76+� sdsq‘jhr’7,�ldsgxkmnmxk(� 2+2′+2″+2�,�
’’’ldsgxk‘y‘mdchxk(� ahr’oqno‘md,2+0� chxk((ahr��
’‘y‘mdsqhxk((sdsq‘oqnohnm‘sd�’2/5Nh0/(77�‘mc�2+5,�ahr’3,�
’ahr’1,�gxcqnwxcncdbxk(‘lhmn(atsxk(ohodq‘yhmd,�
1+4,�chnmd�’bJJ,�D01(78+�g‘ud�addm�cdudknodc�sn�cdkhudq�
lQM@� lnkdbtkdr� hm uhun8/fl0//-� Enq� dw‘lokd+� bJJ,�
D01,�a‘rdc�khohc�m‘mno‘qshbkdr�‘qd�‘ookhdc�hm�b‘mbdq��
hlltmnsgdq‘ohdr83+84�‘mc�fdmnld�dchshmf85-�Qdok‘bhmf��
sgd�khohchb�bg‘hmr�ne�bJJ,�D01�vhsg�‘kjdmxk�‘lhmn�‘kbngnkr��
qdrtksr�hm�2+5,�ahr’3,’ahr’’8Y+01Y(,1,�gxcqnwxnbs‘cdb‘,�
8+01,�chdm,0,�xk(‘lhmn(atsxk(ohodq‘yhmd,1+4,�chnmd�’NE,/1(+��
vghbg�hloqnudr�lQM@�cdkhudqx�deehb‘bx�hm uhun+�bnlo‘qdc��
vhsg�bJJ,�D01�’QDE-0/0(-�Etqsgdq�‘ksdqhmf�sgd�khmj‘fd�ne��
NE,/1� kd‘cr� sn� ’’’2+5,�chnwnohodq‘yhmd,1+4,�chxk(ahr�
’ats‘md,3+0,�chxk((ahr’‘y‘mdsqhxk((sdsq‘jhr’dsg‘md,�
1+0,�chxk(� ’8Y+8′Y+8″Y+8�Y+01Y+01′Y+01″Y+01�Y(,�
sdsq‘jhr�’nbs‘cdb‘,8+01,�chdmn‘sd(�’NE,�Cdf,�Khm(�‘mc�
’’’2+5,�chnwnohodq‘yhmd,1+4,�chxk(ahr’ats‘md,3+0,�chxk((
ahr’‘y‘mdsqhxk((sdsq‘jhr�’ats‘md,3+0,�chxk(�’8Y+8′Y+8″Y+8�Y+�
01Y+01′Y+01″Y+01�Y(,�sdsq‘jhr�’nbs‘cdb‘,8+01,�chdmn‘sd(��
’NE,�B3,�Cdf,�Khm(+�vghbg�‘kknv�rdkdbshud�cdkhudqx�ne�
lQM@�hmsn�sgd�rokddm0/1+0/2-�Sgd�khohc,�khjd�l‘sdqh‘k�
M0+M2+M4,�sqhr’2,’chcncdbxk‘lhmn(oqnoxk(admydmd,�
0+2+4,�sqhb‘qanw‘lhcd�’SS2(�b‘m�cdkhudq�lQM@�lnk,
dbtkdr�dmbnchmf�gtl‘m�e‘bsnq�HW0/3+�BQHROQflB‘r8�
’QDE-0/4(+�‘m�hmsdqkdtjhm,01�’HK,01(�qdokhbnm0/5�‘mc�rdudqd�
‘btsd� qdrohq‘snqx� rxmcqnld�bnqnm‘uhqtr�1� ’R@QR,�
BnU,1(�‘mshfdmr0/6-�Gdw‘’nbs‘m,2,�xk(�8+8′+8″+8�+8″″+8�″,�
’’’’admydmd,0+2+4,�sqhb‘qanmxk(qhr’‘y‘mdchxk((� sqhr�
’oqno‘md,2+0,�chxk((sqhr’‘y‘mdsqhxk((gdw‘mnm‘mn‘sd�
’ESS4(+�vghbg�hr�‘�ahncdfq‘c‘akd�‘m‘knftd�ne�SS2+�
etqsgdq�hloqnudr�sgd�hm uhun�cdkhudqx�deehb‘bx�ne�lQM@��
dmbnchmf�gtl‘m�e‘bsnq�UHHH�‘mc�a‘rd�dchshmf�bnlonmdmsr0/7-�
Hm� ‘cchshnm+� ‘� rdqhdr� ne� ‘lhmnfkxbnrhcd,�cdqhudc��

khohcr� g‘ud� addm� rxmsgdrhydc� ‘r� lQM@� cdkhudqx�
l‘sdqh‘kr0/8fl001-

Yvhssdqhnmhb�hnmhy‘akd�khohcr�b‘m�‘krn�ad�‘ookhdc�enq�
lQM@ cdkhudqx45+002fl005:�enq�dw‘lokd+�khohcr�bnlonrdc�
ne�‘�oG,�rvhsbg‘akd�yvhssdqhnm�‘mc�sgqdd�gxcqnogn,
ahb�s‘hkr�‘rrdlakd�hmsn�‘�bnmd�hm�sgd�dmcnrnl‘k�‘bhchb�
dmuhqnmldms+�dm‘akhmf�ldlaq‘md�gdw‘fnm‘k�sq‘mr,
enql‘shnm�‘mc�‘kknvhmf�sgdl�sn�kd‘ud�sgd�dmcnrnld-�
Sgtr+�khohc�m‘mno‘qshbkdfllQM@�enqltk‘shnmr�a‘rdc�nm�
yvhssdqhnmhb�hnmhy‘akd�khohcr�b‘m�drb‘od�sgd�dmcnrnld+�
kd‘chmf�sn�deehbhdms�oqnsdhm�dwoqdrrhnm�‘mc�fdmnld�dchs,
hmf�hm uhun003-�Hm�‘cchshnm�sn�etmbshnmhmf�‘r�‘�cdkhudqx�
bnlonmdms+�khohcr�b‘m�g‘ud�sgdq‘odtshb�deedbsr�rxmdq,
fhrshb�vhsg�lQM@,�dmbncdc�oqnsdhmr006fl008-�Enq�dw‘l,
okd+�khohcr vhsg ‘�gdsdqnbxbkhb�‘lhmd�‘r�gd‘c�fqnto�b‘m�
‘bshu‘sd�sgd�rshltk‘snq�ne�hmsdqedqnm�fdmdr�’RSHMF(�
rhfm‘kkhmf�o‘sgv‘x�hm�cdmcqhshb�bdkkr006-�Sgdrd�khohcr+�
‘r�o‘qs�ne�‘m�lQM@�u‘bbhmd+�hmctbd�onsdms�bxsnkxshb�
S�kxlognbxsd�qdronmrdr�‘mc�hmghahs�stlntq�fqnvsg�hm�
lntrd�lncdkr006-�O‘bkhs‘wdk,�bnmitf‘sdc�khohcr�dmb‘ort,
k‘shmf�stlntq�rtooqdrrnq�lQM@�b‘m�ad�‘ookhdc�sn�hmsd,
fq‘sd�bgdlnsgdq‘ox�‘mc�fdmd�sgdq‘ox�enq�sqhokd,�mdf‘shud�
aqd‘rs�b‘mbdq007-

Nsgdq�sxodr�ne�khohc-�Hm�‘cchshnm�sn�b‘shnmhb�nq�hnmhy‘akd�
khohcr+�khohc�m‘mno‘qshbkdfllQM@�enqltk‘shnmr�sxohb‘kkx�
bnms‘hm�nsgdq khohc�bnlonmdmsr+�rtbg�‘r�ognrognkho,
hcr�’enq�dw‘lokd+�ognrog‘shcxkbgnkhmd�‘mc�ognrog‘sh,
cxkdsg‘mnk‘lhmd(+�bgnkdrsdqnk�nq�onkxdsgxkdmd�fkxbnk�
’ODF(,�etmbshnm‘khydc�khohcr�’ODF,�khohcr(6+03+06-�Sgdrd�
khohcr�b‘m�hloqnud�m‘mno‘qshbkd�oqnodqshdr+�rtbg�‘r�
o‘qshbkd� rs‘ahkhsx+�cdkhudqx�deehb‘bx+� snkdq‘ahkhsx�‘mc�
ahnchrsqhatshnm6+03+06-�Enq�dw‘lokd+�0+1,�chrsd‘qnxk,�rm,�
fkxbdqn,2,�ognrognbgnkhmd�’CROB(+�‘�ognrog‘shcxkbgn,
khmd�vhsg�r‘stq‘sdc�s‘hkr+�g‘r�‘�ldkshmf�sdlodq‘stqd�ne�
}43�°B�‘mc�‘�bxkhmcqhb‘k�fdnldsqx�sg‘s�‘kknvr�CROB�
lnkdbtkdr�sn�enql�‘�k‘ldkk‘q�og‘rd+�vghbg�rs‘ahkhydr�
sgd�rsqtbstqd�ne�khohc�m‘mno‘qshbkdr01/-�CROB�g‘r�addm�
trdc�hm�sgd�lQM@,0162�‘mc�AMS051a1�BNUHC,08�
u‘bbhmdr06-�CNOD�hr�‘�ognrogndsg‘mnk‘lhmd�vhsg�svn�
tmr‘stq‘sdc�s‘hkr+�vghbg�g‘r�‘�ldkshmf�sdlodq‘stqd�ne�
}2/�°B�‘mc�‘�bnmhb‘k�rg‘od01/-�CNOD�sdmcr�sn�‘cnos�
‘m�hmudqsdc�gdw‘fnm‘k�G’HH(�og‘rd+�vghbg�cdrs‘ahkhydr�
dmcnrnl‘k�ldlaq‘mdr�‘mc�e‘bhkhs‘sdr�dmcnrnl‘k�drb‘od�
ne�khohc�m‘mno‘qshbkdr8/+01/-�Trhmf�CM@�a‘qbncd,�k‘adkkdc�
nkhfnmtbkdnshcdr+� sgd�chrsqhatshnm�ne cheedqdms� khohc�
m‘mno‘qshbkd�enqltk‘shnmr�b‘m�ad�‘m‘kxrdc�hm�‘�ghfg,�
sgqntfgots�l‘mmdq�hm uhun010+�enq�dw‘lokd+�sn�pt‘mshex�
s‘qfdsdc�cdkhudqx�ne�mtbkdhb�‘bhcr�hm�ltkshokd�shrrtdr010-�
A‘rdc�nm�sghr�ldsgnc+�‘�rdqhdr�ne�ognrog‘shcxkbgnkhmdr�
bnms‘hmhmf�bnmrsq‘hmdc�‘c‘l‘msxk�fqntor�g‘r�addm�
dwoknqdc� enq�lQM@�cdkhudqx+� hmbktchmf�‘m‘kxrhr�ne��
chrsqhatshnm�hm�cheedqdms�bdkk�sxodr011-

Bgnkdrsdqnk�b‘m�dmg‘mbd�o‘qshbkd�rs‘ahkhsx�ax�lnct,
k‘shmf�ldlaq‘md�hmsdfqhsx�‘mc�qhfhchsx6+03+06-�Sgd�lnkdbt,
k‘q�fdnldsqx�ne�bgnkdrsdqnk�cdqhu‘shudr�b‘m�etqsgdq�‘eedbs�
cdkhudqx�deehb‘bx�‘mc�ahnchrsqhatshnm�ne�khohc�m‘mno‘q,
shbkdr-�Enq�dw‘lokd+�bgnkdrsdqnk�‘m‘knftdr�vhsg�B,13�
‘kjxk�ogxsnrsdqnkr�hmbqd‘rd�sgd�hm uhun�cdkhudqx�deehb‘bx�
ne�khohc�m‘mno‘qshbkdfllQM@�enqltk‘shnmr012-�Gdqd+�sgd�
kdmfsg�ne�sgd�gxcqnognahb�s‘hkr�ne�sgd�bgnkdrsdqnk�‘m‘,
knftdr+�sgd�ekdwhahkhsx�ne�rsdqnk�qhmfr�‘mc�sgd�onk‘qhsx�ne�
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gxcqnwx�fqntor�hlo‘bs�cdkhudqx�deehb‘bx012-�Hm�‘cchshnm+�
khohc�m‘mno‘qshbkdr�enqltk‘sdc�vhsg�bgnkdrsdqnk�cdqhu,
‘shudr�‘cnos�‘�onkxgdcq‘k�rg‘od+�‘mc�mns�‘�rogdqhb‘k�
rg‘od+�vhsg�ltkshk‘ldkk‘qhsx�‘mc�khohc�o‘qshshnmhmf013-�
Khohc�m‘mno‘qshbkdr�bnms‘hmhmf�bgnkdrsdqxk�nkd‘sd�etqsgdq�
rgnv�ghfgdq�rdkdbshuhsx�enq�khudq�dmcnsgdkh‘k�bdkkr�sg‘m�enq�
gdo‘snbxsdr014-�Lnqdnudq+�nwhc‘shud�lnchehb‘shnmr�nm�sgd�
bgnkdrsdqnk�s‘hk�dm‘akd�khohc�m‘mno‘qshbkdr�sn�‘bbtltk‘sd�
lnqd�hm�khudq�dmcnsgdkh‘k�bdkkr�‘mc�Jtoeedq�bdkkr�sg‘m�hm��
gdo‘snbxsdr015-

ODF,�khohcr�b‘m�g‘ud�ltkshokd�deedbsr�nm�sgd�oqnodqshdr�
ne�khohc�m‘mno‘qshbkdr03+06+61+016fl018-�Sgd�‘lntms�ne�ODF,�
khohcr�b‘m�‘eedbs�o‘qshbkd�rhyd�‘mc�yds‘�onsdmsh‘k06+61-�
ODF,�khohcr�b‘m�etqsgdq�bnmsqhatsd�sn�o‘qshbkd�rs‘ahk,
hsx�ax�cdbqd‘rhmf�o‘qshbkd�‘ffqdf‘shnm03+06+016+�‘mc�bdq,
s‘hm�ODF�lnchehb‘shnmr�oqnknmf�sgd�aknnc�bhqbtk‘shnm�
shld�ne�m‘mn�o‘qshbkdr�ax�qdctbhmf�bkd‘q‘mbd�ldch‘sdc�
ax�sgd�jhcmdxr�‘mc�sgd�lnmnmtbkd‘q�og‘fnbxsd�rxr,
sdl�’LOR(03+06+016fl018-�Ehm‘kkx+�ODF,�khohcr�b‘m�ad�trdc�sn�
bnmitf‘sd�rodbhehb�khf‘mcr�sn�sgd�o‘qshbkd�enq�s‘qfdsdc�
cdkhudqx-�Sgd�dwsdms�ne�sgdrd�deedbsr�cdodmc�nm�sgd�oqn,
onqshnmr�‘mc�oqnodqshdr�ne�sgd�ODF,�khohcr�’rtbg�‘r�ODF�
lnk‘q�l‘rr�‘mc�khohc�kdmfsg(06+61+016fl018-�Enq�dw‘lokd+�
0+1,chlxqhrsnxk,q‘b,fkxbdqn,2,ldsgnwxonkxdsgxkdmd�
fkxbnk,1///� ’ODF1///,CLF(� ‘mc� 0+1,chrsd‘qnxk,�
q‘b,fkxbdqn,2,ldsgnwxonkxdsgxkdmd� fkxbnk,1///�
’ODF1///,�CRF(�‘qd�mdtsq‘k�ODF,khohcr+�‘mc�sgd�kdmfsg�
ne�sgdhq�r‘stq‘sdc�‘kjxk�bg‘hmr�hr�B03�‘mc�B07+�qdrodb,
shudkx018-� Khohc� m‘mno‘qshbkdflrhQM@� enqltk‘shnmr�
bnms‘hmhmf� ODF1///,�CLF� g‘ud� rgnqsdq� bhqbtk‘shnm�
shldr�‘mc�ghfgdq�cdkhudqx�deehb‘bx�hm uhun�sg‘m�enq,
ltk‘shnmr� bnms‘hmhmf� ODF1///,�CRF018-� Sghr� cheedq,
dmbd�l‘x�ad�‘ssqhatsdc�sn�sgd�e‘rsdq�chrrnbh‘shnm�ne�

ODF1///,�CLF�eqnl� khohc�m‘mno‘qshbkdr+� bnlo‘qdc��
vhsg�ODF1///,�CRF+�vghbg�l‘x�admdehs�bdkktk‘q�tos‘jd�
‘mc�dmcnrnl‘k�drb‘od�ne�khohc�m‘mno‘qshbkdr017+018-

Nudpbnlhmf�ogvrhninfhbTi�aTpphdpr
Sn�etmbshnm�hm uhun+�khohc�m‘mno‘qshbkdfllQM@�enqlt,
k‘shnmr�mddc�sn�nudqbnld�ltkshokd�dwsq‘bdkktk‘q�‘mc�
hmsq‘bdkktk‘q�a‘qqhdqr6+00�’EHF- 2‘(-�Ehqrs+�lQM@�mddcr�sn�
ad�oqnsdbsdc�eqnl�mtbkd‘rd�cdfq‘c‘shnm�hm�ogxrhnknfh,
b‘k�ekthcr6+00-�Rdbnmc+�sgd�enqltk‘shnm�rgntkc�du‘cd�sgd�
hmsdqbdoshnm�ax�sgd�LOR�‘mc�bkd‘q‘mbd�ax�qdm‘k�fknldq,
tk‘q�ehksq‘shnm�onrs�rxrsdlhb�‘clhmhrsq‘shnm6+00-�Sghqc+�
khohc�m‘mno‘qshbkdfllQM@�rxrsdlr�mddc�sn�qd‘bg�s‘qfds�
shrrtdr+�enkknvdc�ax�hmsdqm‘khy‘shnm�ax�s‘qfds�bdkkr6+00-�
Ehm‘kkx+�lQM@�lnkdbtkdr�ltrs�drb‘od�dmcnrnldr�sn�
qd‘bg�sgd�bxsnok‘rl+�vgdqd�sq‘mrk‘shnm�nbbtqr6+00-

Khohc�m‘mno‘qshbkdfllQM@�enqltk‘shnmr�l‘mte‘bstqdc��
ax�q‘ohc�lhwhmf�dwghahs�‘�rs‘akd�m‘mnrsqtbstqd06+02/+020+�
hm�vghbg�lQM@�lnkdbtkdr�b‘m�ad�dmb‘ortk‘sdc� hm��
sgd�hmsdqhnq�bnqd�sgqntfg�dkdbsqnrs‘shb�hmsdq‘bshnmr�vhsg�sgd��
khohcr06+020-�Sghr�rsqtbstq‘k�ed‘stqd�oqnsdbsr�lQM@�lnk,
dbtkdr�eqnl�mtbkd‘rd�cdfq‘c‘shnm�‘mc�hmbqd‘rdr�m‘mn,
o‘qshbkd�rs‘ahkhsx�hm�ogxrhnknfhb‘k�ekthcr06+35-�Hmbnqonq‘shmf�
ODF,�khohcr�etqsgdq�cdbqd‘rdr�qdbnfmhshnm�ax�sgd�LOR�
‘mc�bkd‘q‘mbd�ax qdm‘k� ehksq‘shnm06+016-�@cchshnm‘kkx+��
s‘qfdsdc�ahnchrsqhatshnm�ne�khohc�m‘mno‘qshbkdfllQM@�
enqltk‘shnmr�b‘m�ad�hloqnudc�ax�etqsgdq�lnchexhmf�
‘mc�noshlhyhmf�sgd�m‘mno‘qshbkd15+16+58+003+021fl024:�enq�dw‘l,
okd+�m‘mno‘qshbkdr�b‘m�ad�bn‘sdc�vhsg�‘mshanchdr021�sn�
cdkhudq�lQM@�lnkdbtkdr�hmsn�hmek‘ll‘snqx�kdtjnbxsdr�
‘mc�dohcdql‘k�fqnvsg�e‘bsnq�qdbdosnq�’DFEQ(,�onrhshud�
stlntq�bdkkr�enq�sqd‘shmf�hmek‘ll‘snqx�anvdk�chrd‘rd58�
‘mc�b‘mbdq022+�qdrodbshudkx-�Nqf‘m�rdkdbshuhsx�b‘m�‘krn�ad�
‘bghdudc�ax�‘citrshmf�sgd�oqnonqshnmr�ne�khohc�bnlon,
mdmsr+�enq�dw‘lokd+�sn�cdrhfm�rokddm,�s‘qfdsdc�lQM@�
u‘bbhmdr15+16�nq�ktmf,�s‘qfdsdc�fdmnld�dchshmf�cdkhudqx�
rxrsdlr003+023-

Nmbd�sgdx�qd‘bg�s‘qfds�bdkkr+� khohc�m‘mno‘qshbkdr�
b‘m�ad�hmsdqm‘khydc�ax�ltkshokd ldbg‘mhrlr+�hmbktc,
hmf� l‘bqnohmnbxsnrhr� ‘mc� bk‘sgqhm,�ldch‘sdc� ‘mc�
b‘udnk‘d,�ldch‘sdc� dmcnbxsnrhr0/+06-� Sgd� dmcnbxshb�
o‘sgv‘x�cdodmcr�nm�sgd�oqnodqshdr�ne�sgd�m‘mno‘qshbkd�
‘mc�sgd�bdkk�sxod0//+0/7+025-�Enkknvhmf�bdkktk‘q�hmsdqm‘khy‘,
shnm+�khohc�m‘mno‘qshbkdr�‘qd�trt‘kkx�sq‘oodc�hm�dmcnrn,
l‘k�bnlo‘qsldmsr026fl028-�Hmcddc+�nmkx�‘�rl‘kk�‘lntms�
ne�khohc�m‘mno‘qshbkdr�l‘x�ad�‘akd�sn�drb‘od�eqnl�sgd�
dmcnrnld026fl028-�Sgtr+�dmcnrnl‘k�drb‘od�hr�bqtbh‘k�enq�
deedbshud�lQM@�cdkhudqx-�@ksgntfg�sgd�ldbg‘mhrl�g‘r�
mns�xds�addm�etkkx�tmcdqrsnnc+�onrhshudkx�bg‘qfdc�khohcr�
l‘x�e‘bhkhs‘sd�dkdbsqnrs‘shb�hmsdq‘bshnm�‘mc�etrhnm�vhsg�
mdf‘shudkx�bg‘qfdc�dmcnrnl‘k�ldlaq‘mdr+�qdrtkshmf�hm�
sgd�kd‘j�ne�lQM@�lnkdbtkdr�hmsn�sgd�bxsnok‘rl6+00+03+06+0//-�
Dmcnrnl‘k�drb‘od�b‘m�ad�hmbqd‘rdc�ax�noshlhyhmf�sgd�
oJ‘�u‘ktdr�ne�hnmhy‘akd�khohcr55+65fl67+77+0//+03/-�Etqsgdqlnqd+�
sgd�oqnodqshdr�ne�khohchb�s‘hkr�b‘m�‘eedbs�dmcnrnl‘k�drb‘od�
ne�khohc�m‘mno‘qshbkdr53+86+003+030:�enq�dw‘lokd+�rnld�khohcr�
vhsg�aq‘mbgdc�s‘hkr�rgnv�dmg‘mbdc�dmcnrnl‘k�drb‘od�
bnlo‘qdc�vhsg�sgdhq�bntmsdqo‘qsr�vhsg�khmd‘q�s‘hkr+�
nvhmf�sn�rsqnmfdq�oqnsnm‘shnm�‘s�dmcnrnl‘k�oG�’QDE-86(-�
Hm�‘cchshnm+�lnctk‘shmf�sgd�sxod�’enq�dw‘lokd+�CROB�
‘mc�CNOD(�‘mc�q‘shn�ne�khohcr�l‘x�hloqnud�dmcnrnl‘k�
drb‘od8/+0/3+005+012+025+031-

Ehf-�1�y�AgdlhbVk�rsptbstpdr�ne�khohcr�Vmc�khohc�cdphuVshudr�trdc�enp�lPM9�cdkhudpw-�
2.5Nh0., tetrakis(8-methylnonyl) 3,3′,3″,3�-(((methylazanediyl) bis(propane-3,1 diyl))bis
(azanetriyl))tetrapropionate; 9A1P9, decyl (2-(dioctylammonio)ethyl) phosphate; �
A2-Iso5-2DC18, ethyl 5,5-di((S)-heptadec-8-en-1-yl)-1-(3-(pyrrolidin-1-yl)propyl)-2,�
4+�chgxcpn+0 -imidazole-2-carboxylate; ALC-0315, ((4-hydroxybutyl)azanediyl)
bis(hexane-6,1-diyl)bis(2-hexyldecanoate); ALC-0159, 2-[(polyethyleneglycol)-2000]-
H,H-ditetradecylacetamide; β-sitosterol, (3R,8R�,9R,10O,13O,14R,17O�(+�06�+ � 1�O�,5O�(+��
5-ethyl-6-methylheptan-2-yl)-10,13-dimethyl-2,3,4,7,8,9,10,11,12,13,14,15,16,17-
sdspWcdbWgxcpn+0 -cyclopenta[a]phenanthren-3-ol; BAME-O16B, bis(2-(dodecyldisulfa+
nyl)ethyl) 3,3′-((3-methyl-9-oxo-10-oxa-13,14-dithia-3,6-diazahexacosyl)azanediyl)
dipropionate; BHEM-Cholesterol, 2-(((((3R,8R,9R,10O,13O,14R,17O)-10,13-dimethyl-17-
  O)-6-methylheptan-2-yl)-2,3,4,7,8,9,10,11,12,13,14,15,16,17-tetradecahydro-1 +�
cyclopenta[a]phenanthren-3-yl)oxy)carbonyl)amino)-H,H-bis(2-hydroxyethyl)-H+�
methylethan-1-aminiumbromide;C12-200, 1,1′-((2-(4-(2-((2-(bis(2-hydroxydodecyl)
amino)ethyl) (2-hydroxydodecyl)amino)ethyl) piperazin-1-yl)ethyl)azanediyl) bis(dodecan-�
2-ol); cKK-E12, 3,6-bis(4-(bis(2-hydroxydodecyl)amino)butyl)piperazine-2,5-dione; �
DC-Cholesterol, 3β-[H+ H′,H′-dimethylaminoethane)-carbamoyl]cholesterol; DLin-MC3-
DMA, (6S,9S,28S,31S)-heptatriaconta-6,9,28,31-tetraen-19-yl 4-(dimethylamino)
butanoate;DOPE, 1,2-dioleoyl-nZ-glycero-3-phosphoethanolamine;DOSPA, 2,3-
dioleyloxy-H-[2-(sperminecarboxamido)ethyl]-H,H-dimethyl-1-propanaminium
trifluoroacetate;DOTAP, 1,2-dioleoyl-3-trimethylammonium-propane;DOTMA, �
1,2-di-N-octadecenyl-3-trimethylammonium-propane;DSPC, 1,2-distearoyl-nZ+�
glycero-3-phosphocholine; ePC, ethylphosphatidylcholine; FTT5, hexa(octan-3-yl)
9,9′,9″,9�,9″″,9�″- ((((benzene-1,3,5-tricarbonyl)yris(azanediyl)) tris (propane-3,1-diyl))
tris(azanetriyl))hexanonanoate; LipidH (SM-102), heptadecan-9-yl 8-((2-hydroxyethyl)�
(6-oxo-6- (undecyloxy)hexyl)amino) octanoate;OF-Deg-Lin, (((3,6-dioxopiperazine-2,�
5-diyl)bis(butane-4, 1-diyl))bis(azanetriyl))tetrakis(ethane-2,1-diyl) (9S,9′S,9″S,9�S,�
01S,12′S,12″S,12�S)-tetrakis (octadeca-9,12-dienoate); PEG2000-DMG, 1,2-dimyristoyl-�
rac-glycero-3-methoxypolyethyleneglycol-2000; TT3,H0,H2,H4-tris(3-(didodecylamino)
propyl)benzene-1,3,5-tricarboxamide.
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9clhmhrspTshnm�pntsdr
@clhmhrsq‘shnm�qntsdr�b‘m�fqd‘skx�hmektdmbd�nqf‘m�chr,
sqhatshnm+�dwoqdrrhnm�jhmdshbr�‘mc�sgdq‘odtshb�ntsbnldr�
ne�khohc�m‘mno‘qshbkdfllQM@�enqltk‘shnmr032+033-�Sgd�
‘clhmhrsq‘shnm�qntsd�hr�nesdm�cdsdqlhmdc�ax�sgd�oqno,
dqshdr�ne�sgd�m‘mno‘qshbkdr�‘mc�sgdq‘odtshb�hmchb‘shnmr�
’EHF- 2a(-�@esdq�hmsq‘udmntr�’h-u-(�‘clhmhrsq‘shnm+�l‘mx�
khohc�m‘mno‘qshbkdr�b‘m�‘bbtltk‘sd�hm�sgd�khudq-�Sgd�khudq�
hr�hmgdqdmskx�b‘o‘akd�ne�oqnctbhmf�rdbqdsnqx�oqnsdhmr�
‘mc+�sgdqdenqd+�h-u-�‘clhmhrsq‘shnm�ne�khohc�m‘mno‘qshbkdfl
lQM@�enqltk‘shnmr�b‘m�ad�trdc�sn�oqnctbd�oqnsdhmr�
sg‘s�‘qd�lhrrhmf�hm�hmgdqhsdc�lds‘ankhb�‘mc�g‘dl‘snknfh,
b‘k�chrnqcdqr+�nq�sn�oqnctbd�‘mshanchdr�sn�mdtsq‘khyd�o‘sg,
nfdmr�nq�s‘qfds�b‘mbdq�bdkkr28+84+034fl036-�Sgdrd�‘ookhb‘shnmr�
qdpthqd�oqnsdhm�sq‘mrk‘shnm�vhsgnts�rshltk‘shnm�ne�‘m��
hlltmd�qdronmrd+�vghbg�l‘x�khlhs�sgd�deehbhdmbx�ne�
qdod‘sdc�cnrhmf-�Gnvdudq+�h-u-�‘clhmhrsq‘shnm�l‘x�‘krn�
kd‘c�sn�‘bbtltk‘shnm�ne�khohc�m‘mno‘qshbkdr�hm�ltkshokd�
kxlog�mncdr�sgqntfgnts�sgd�ancx+�vghbg�bntkc�hmbqd‘rd�
hlltmd�qdronmrdr�sn�lQM@�u‘bbhmdr-�Enq�dw‘lokd+�
h-u-�‘clhmhrsq‘shnm�ne�lQM@�u‘bbhmdr�g‘r�addm�rgnvm�
sn�hmctbd�rsqnmfdq�‘mshfdm,�rodbhehb�bxsnsnwhb�S bdkk�
qdronmrdr�bnlo‘qdc�vhsg�knb‘k�hmidbshnm15+037+038-�Aqn‘c�
chrsqhatshnm�ne�lQM@�u‘bbhmdr�hm�sgd�ancx�l‘x�kd‘c�sn�
rxrsdlhb�‘cudqrd�deedbsr+�‘mc+�sgtr+�hs�l‘x�ad�mdbdrr‘qx��
sn� cdudkno� khohc� m‘mno‘qshbkdr� sg‘s� ‘kknv� s‘qfdsdc�
cdkhudqx�ne�lQM@�u‘bbhmdr�hmsn�shrrtdr�vhsg�‘atmc‘ms�
hlltmd�bdkkr15+04/-

Snohb‘k� ‘clhmhrsq‘shnm� qntsdr� g‘ud� ‘krn� addm�
dwoknqdc�enq�lQM@�sgdq‘odtshbr-�Snohb‘k�‘clhmhr,
sq‘shnm�‘hlr�‘s�‘bghduhmf�knb‘k�sgdq‘odtshb�deedbsr:�enq�
dw‘lokd+�knb‘k�hmidbshnm�ne�khohc�m‘mno‘qshbkdfllQM@�
enqltk‘shnmr�dm‘akdr�rtookdldms‘shnm�ne�sgdq‘odtshb�
oqnsdhmr�hm�rodbhehb�shrrtdr+�rtbg�‘r�gd‘qs38+82+�dxdr45+61+040�
‘mc�aq‘hm56+041-�Ne�mnsd+�‘clhmhrsq‘shnm�ne�lQM@�dmbnc,
hmf�u‘rbtk‘q�dmcnsgdkh‘k�fqnvsg�e‘bsnq�’UDFE(�g‘r�addm�
rgnvm�sn�kd‘c�sn�etmbshnm‘k�oqnsdhm�dwoqdrrhnm�hm�sgd�
rjhm�dudm�hm�sgd�‘ardmbd�ne�khohc�m‘mno‘qshbkdr042-�Hmcddc+�
lQM@�cdkhudqx�ax�chqdbs�hmidbshnm�hmsn�sgd�gd‘qs�ltr,
bkd�ne�o‘shdmsr�tmcdqfnhmf�bnqnm‘qx�axo‘rr�rtqfdqx�
hr�btqqdmskx�adhmf� sdrsdc� hm�‘�q‘mcnlhydc�og‘rd� HH��
sqh‘k�’MBS/226/776(043-�Lnqdnudq+�khohc�m‘mno‘qshbkdfl
lQM@�enqltk‘shnmr�b‘m�ad�‘clhmhrsdqdc�hmsn�sgd�ktmfr�
ax�hmg‘k‘shnm60+�enq�dw‘lokd+�LQS4//4�’MBS/2264/36(-

Knb‘k� ‘clhmhrsq‘shnm� b‘m� ‘krn� oqhld� rxrsdlhb�
qdronmrdr:�enq�dw‘lokd+�hmsq‘cdql‘k�’h-c-(+�hmsq‘ltr,
btk‘q�’h-l-(�‘mc�rtabts‘mdntr�’r-b-(�hmidbshnm�‘qd�bnl,
lnmkx�trdc�enq�u‘bbhm‘shnm06+044+�adb‘trd�qdrhcdms�‘mc�
qdbqthsdc�‘mshfdm,�oqdrdmshmf�bdkkr�’@OBr(�‘qd�oqdrdms�hm�
sgd�rjhm�‘mc�ltrbkd+�vghbg�b‘m�hmsdqm‘khyd�‘mc�oqnbdrr�
lQM@,�dmbncdc�‘mshfdmr06+044-�Etqsgdqlnqd+�sgd�u‘rbt,
k‘q�‘mc�kxlog‘shb�udrrdkr�ne�sgdrd�shrrtdr�gdko�@OBr�‘mc�
lQM@�u‘bbhmdr�sn�bdmsqd sgd�cq‘hmhmf�kxlog�mncdr�sn�
rshltk‘sd�S bdkk�hlltmhsx06+044-�Hmcddc+�ansg�h-l-�‘mc�h-c-�
‘clhmhrsq‘shnm�ne�khohc�m‘mno‘qshbkdfllQM@�u‘bbhmdr�
oqnctbd�qnatrs�hlltmd�qdronmrdr�‘s�‘�vdkk,�snkdq‘sdc�
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Ehf-�2�y�Cdkhudpw�aVpphdpr�Vmc�VclhmhrspVshnm�pntsdr�enp�khohc�mVmnoVpshbkd|lPM9�enpltkVshnmr-�V�yPhysiological
barriers for lipid nanoparticle–mRNA (LNP–mRNA) formulations post systemic and local delivery.a�y�:clhmhrspWshnm�pntsdr�
for LNP–mRNA formulations. Panela�pdophmsdc�epnl�QDE-044, SpringerNature Limited.
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cnrd�hm�gtl‘m�sqh‘kr045+046-�U‘bbhm‘shnm�b‘m�‘krn�ad�cnmd�
ax� hmsq‘m‘r‘k�‘clhmhrsq‘shnm+�adb‘trd�@OBr� hm� sgd�
odqhogdq‘k�kxlog�mncdr�b‘m�qd‘chkx�dmcnbxsnrd�‘clhmhr,
sdqdc�khohc�m‘mno‘qshbkdfllQM@�enqltk‘shnmr06+23+044+047fl05/-�
Hm�‘cchshnm+�khohc�m‘mno‘qshbkdfllQM@�enqltk‘shnmr�
dmbnchmf�hlltmd�rshltk‘snqr�b‘m�ad�chqdbskx�cdkhudqdc�
hmsn�stlntq�shrrtd�ax�hmsq‘stlntq‘k�hmidbshnm0/5+050fl052+�
sn�annrs�‘�knb‘k�oqn,�hmek‘ll‘snqx�dmuhqnmldms+�vghbg�
kd‘cr�sn�hlltmd�bdkk�‘bshu‘shnm�‘mc�rtardptdms�oqhl,
hmf�ne�rxrsdlhb�‘mshb‘mbdq�qdronmrdr0/5+050fl052-�Ehm‘kkx+�
hm tsdqn�‘clhmhrsq‘shnm�ne�khohc�m‘mno‘qshbkdfllQM@�
enqltk‘shnmr�b‘m�ad�‘ookhdc�sn�cdkhudq�lQM@�sn�lntrd�
edstrdr053+�‘bghduhmf�oqnsdhm�dwoqdrrhnm�hm�eds‘k�khudqr+�
ktmfr�‘mc�hmsdrshmdr053-

AnmrhcdpTshnmr�enp�bihmhbTi�spTmriTshnm
Sgd�oqnodqshdr�ne�khohc�m‘mno‘qshbkdfllQM@�enqltk‘,
shnmr�mddc�sn�ad�b‘qdetkkx�bg‘q‘bsdqhydc�‘mc�bnmrhcdqdc�
enq�sgd�cdrhqdc�‘ookhb‘shnm-�Khohc�m‘mno‘qshbkdfllQM@�
enqltk‘shnmr�l‘x�mddc�cheedqdms�oqnodqshdr�‘r�u‘bbhmdr�
sg‘m�‘r�sgdq‘odtshbr�sn�‘bghdud�noshl‘k�sgdq‘odtshb�
deedbsr+�enq�dw‘lokd+�chrshmbs�ahnchrsqhatshnm�oqnehkdr-�
U‘bbhmdr�mddc�sn�hmsdq‘bs�vhsg�hlltmd�bdkkr+�vgdqd‘r�
sgdq‘odtshbr�‘qd�s‘qfdsdc�sn�rodbhehb�nqf‘mr-�Sgdqdenqd+�
khohc� m‘mno‘qshbkdfllQM@� enqltk‘shnmr� rgntkc� ad�
cdrhfmdc�‘bbnqchmf�sn�ahnldchb‘k�cdl‘mc-�Sn�sq‘mrk‘sd�
khohc�m‘mno‘qshbkdfllQM@�rxrsdlr�eqnl�admbg�sn�adc,
rhcd+�fnnc�l‘mte‘bstqhmf�oq‘bshbd�’FLO(�hr�bqtbh‘k�sn�
dmrtqd�cqtf�pt‘khsx�‘mc�sgdq‘odtshb�deedbsr+�hm�‘cchshnm�
sn�bnmrhcdq‘shnmr�rtbg�‘r�rsnq‘fd�bnmchshnmr�‘mc�r‘edsx�
oqnehkdr-

Fnnc�l‘mte‘bstqhmf�oq‘bshbd-�Sgd�oqdo‘q‘shnm�ne�‘�
khmd‘qhydc�CM@�sdlok‘sd�hr�sgd�hmhsh‘k�rsdo�ne�FLO�
oqnctbshnm�ne�lQM@1+3+054+055-�A‘rdc�nm�sgd�CM@�sdl,
ok‘sd+�sgd�lQM@�hr�sgdm�sq‘mrbqhadc�hm uhsqn�hm�sgd�
oqdrdmbd�ne�‘m�QM@�onkxldq‘rd�‘mc�qhanmtbkdnrhcd�
sqhognrog‘sdr1+3+054+055-�Sgd�qdrhct‘k�CM@�sdlok‘sd�hr�

qdlnudc�ax�CM‘rd�chfdrshnm�‘mc�sgd�lQM@�lnkdbtkdr�
‘qd�b‘oodc�ax�bgdlhb‘k�nq�dmyxl‘shb�ldsgncr1+3+054+055-�
Ehm‘kkx+�lQM@�hr�otqhehdc�ax�lhbqnad‘cr,�a‘rdc�oqd,
bhohs‘shnm�nq�bgqnl‘snfq‘oghb�ldsgncr�sn�qdlnud�sgd�
dmyxldr+�eqdd�mtbkdnshcdr+�sqtmb‘sdc�mtbkdhb�‘bhc�eq‘f,
ldmsr�‘mc�cntakd,�rsq‘mcdc�QM@1+3+054+055-�Sgd�otqhehdc�
lQM@�b‘m�ad�chrrnkudc�hm�‘�rsnq‘fd�ateedq+�ehksdqdc�enq�
rsdqhkhy‘shnm�‘mc�eqnydm�enq�knmf,�sdql�rsnq‘fd1+3+054+055-�
Sn�hmbqd‘rd�sgd�rs‘ahkhsx�‘mc�sq‘mrk‘shnm‘k�deehbhdmbx�
ne�lQM@+�u‘qhntr�‘ooqn‘bgdr�g‘ud�addm�dwoknqdc�sn��
noshlhyd�hsr�rsqtbstq‘k�dkdldmsr�’ANW 0(-

Ghrsnqhb‘kkx+� khohc�m‘mno‘qshbkdflmtbkdhb�‘bhc�enq,
ltk‘shnmr� vdqd� oqnctbdc� ax� sghm,�ehkl� gxcq‘shnm+�
qdudqrd,�og‘rd�du‘onq‘shnm�‘mc�nsgdq�ldsgncr056-�Sgd�
rhydr�ne�khohc�m‘mno‘qshbkdr�vdqd�etqsgdq�gnlnfdmhydc�
ax�dwsqtrhnm�sdbgmhptdr056-�Khohc�m‘mno‘qshbkdfllQM@�
enqltk‘shnmr�‘qd�mnv�bnllnmkx�l‘mte‘bstqdc�ax�q‘ohc�
lhwhmf:�gdqd+�‘m�dsg‘mnk�og‘rd�’khohc�bnlonmdmsr(�‘mc�
‘m�‘ptdntr�og‘rd�’lQM@�lnkdbtkdr(�‘qd�lhwdc�tmcdq�
rodbhehb�bnmchshnmr�’sg‘s�hr+�oG�‘mc�eknv�q‘sd(06+020-�Sghr�
sdbgmhptd�‘kknvr�qdoqnctbhakd�‘mc�rb‘k‘akd�oqnctbshnm�
ne�khohc�m‘mno‘qshbkdfllQM@�enqltk‘shnmr�sg‘s�rgnv�
ghfg�dmb‘ortk‘shnm�deehbhdmbx�‘mc�gnlnfdmdntr�rhyd�
chrsqhatshnm06+020-�lQM@�hr�rtrbdoshakd�sn�cdfq‘c‘shnm�
‘mc+�sgtr+�enqltk‘shnm�ateedqr�rgntkc�ad�eqdd�ne�‘mx�qhan,
mtbkd‘rd�bnms‘lhm‘shnmr1+3-�Khohc�m‘mno‘qshbkdfllQM@�
enqltk‘shnmr�‘qd�etqsgdq�otqhehdc�sn�qdlnud�nqf‘mhb�
rnkudmsr�‘mc qdrhct‘k�bnlonmdmsr+�‘mc�sgd�ehm‘k�lQM@�
bnmbdmsq‘shnm�b‘m�ad�etqsgdq�hmbqd‘rdc�ax�dmqhbgldms-�
Sgd�ehksdqdc�‘mc�eqnydm�khohc�m‘mno‘qshbkdfllQM@�enq,
ltk‘shnmr�‘qd�sgdm�rtaidbs�sn�‘�rdqhdr�ne�FLO�rs‘mc‘qc�
sdrsr+�hmbktchmf�du‘kt‘shnm�ne�ogxrhb‘k�o‘q‘ldsdqr�’rtbg�
‘r�lQM@�dmb‘ortk‘shnm+�o‘qshbkd�rhydr+�bg‘qfdr(+�bnl,
odmch‘k�sdrshmf�’rtbg�‘r�rsdqhkhsx+�a‘bsdqh‘k�dmcnsnwhmr+�
o‘qshbtk‘sd�l‘ssdq+�nrlnk‘khsx(�‘mc�nsgdq�pt‘khsx�sdrshmf-

Rs‘ahkhsx� ‘mc� rsnq‘fd-� Rsnq‘fd� bnmchshnmr� ne� khohc��
m‘mno‘qshbkdfllQM@�enqltk‘shnmr�‘qd�‘m�hlonqs‘ms�bnm,
rhcdq‘shnm�enq�sgdhq�bkhmhb‘k�sq‘mrk‘shnm+�adb‘trd�rsnq‘fd�
’‘ptdntr+�eqddyhmf�‘mc�kxnoghkhydc�rsnq‘fd(�‘mc�sgd�sxod�
ne�bqxnoqnsdbs‘msr�’rtbqnrd+�sqdg‘knrd�nq�l‘mmhsnk(�‘eedbs�
sgd�knmf,�sdql�rs‘ahkhsx�ne�khohc�m‘mno‘qshbkdfllQM@�
enqltk‘shnmr057-�Enq�dw‘lokd+ sgd�‘cchshnm�ne�4$�’v.u(�
rtbqnrd�nq�sqdg‘knrd�sn�khohc�m‘mno‘qshbkdfllQM@�enqlt,
k‘shnmr+�rsnqdc�hm�khpthc�mhsqnfdm+�‘kknvr�l‘hmsdm‘mbd�ne�
lQM@�cdkhudqx�deehb‘bx�enq�‘s�kd‘rs�2�lnmsgr�hm uhun057-�
Ne�mnsd+�sgd�‘tsgnqhydc�BNUHC,08�lQM@�u‘bbhmdr�‘qd�
ansg�rsnqdc�hm�eqddyhmf�bnmchshnmr�hm�sgd�oqdrdmbd�ne�
rtbqnrd06-�lQM@,0162�hr�rsnqdc�‘s�®04�°B�sn�®1/�°B�‘mc�
hr�chqdbskx�hmidbsdc�‘esdq�sg‘vhmf06+�vgdqd‘r�AMS051a1�hr�
rsnqdc�‘s�®5/�°B�sn�®7/�°B�‘mc�qdpthqdr�sg‘vhmf�‘mc�chkt,
shnm�ax�r‘khmd�adenqd�hmidbshnm06-�Qdbdmskx+�sgd�Dtqnod‘m�
Ldchbhmdr�@fdmbx�’DL@(�g‘r�‘ooqnudc�rsnq‘fd�ne�
AMS051a1�‘s�®04�°B�sn�®14�°B�enq�1�vddjr�a‘rdc�nm�
mdv�rs‘ahkhsx�c‘s‘-�@ksgntfg�bnkc,�bg‘hm�sq‘mronqs‘shnm�
b‘m�l‘hms‘hm�u‘bbhmd�‘bshuhsx+�sgd�cdudknoldms�ne�khohc��
m‘mno‘qshbkdfllQM@�enqltk‘shnmr�sg‘s�cn�mns�qdpthqd�
bnkc�nq�eqnydm�rsnq‘fd�vntkc�mns�nmkx�cdbqd‘rd�oqn,
ctbshnm�‘mc�sq‘mronqs‘shnm�bnrsr�ats�‘krn�dwodchsd�sgd�
oqnbdrr�ne�u‘bbhm‘shnm-�Sgdqdenqd+�hs�hr�hlonqs‘ms�sn�hmudr,
shf‘sd�sgd�e‘bsnqr�hlo‘bshmf�knmf,�sdql�rsnq‘fd�ne�khohc��
m‘mno‘qshbkdfllQM@�enqltk‘shnmr-

Box 1 y�Dmfhmddphmf�lPM9�lnkdbtkdr

lPM;�mnqlWkkx�bnmsWhmr�ehud�rsqtbstqWk�dkdldmsr)�sgWs�hr)�W�4′�bWo)�W�2′�onkx ;(�sWhk)��
W�oqnsdhm,�bnchmf�rdptdmbd�Wmc�4′�Wmc�2′�tmsqWmrkWsdc�qdfhnmr� TSPr(1)3)6)02-�Sgdrd�
dkdldmsr�Wqd�bqtbhWk�enq�hmhshWshnm)�sqWmrkWshnm)�sdqlhmWshnm)�onrs,�sqWmrbqhoshnmWk�
lnchehbWshnm�Wmc�cdbWx�ne�lPM;�lnkdbtkdr1)3)6)02-�Sgdrd�dkdldmsr�bWm�ad�dmfhmddqdc��
sn�hloqnud�sgd�rsWahkhsx Wmc�sqWmrkWshnmWk�deehbhdmbx�ne�lPM;1)3)6)02-
• EmbnqonqWshnm�ne�4′�bWo�WmWknftdr�Wkknvr�hmhshWshnm�ne�sgd�sqWmrkWshnm�bnlokdw�vhsg��

sgd�dtiWqxnshb�sqWmrkWshnm�hmhshWshnm�eWbsnq�3D-�Rtbg�4′�bWo�WmWknftdr�lWx�ad�lnqd�
qdrhrsWms�sn�cdbWoohmf�dmyxldr

• Sgd�2′�onkx ;(�sWhk�hr�hmunkudc�hm�hmsdqWbshnmr�vhsg�sgd�onkx ;(,�ahmchmf�oqnsdhm-�
NoshlhyWshnm�ne�sgd�kdmfsg�ne�sgd�onkx ;(�sWhk�Wmc�hsr�bnlonrhshnm�bWm�rsWahkhyd��
sgd�lPM;�Wmc�hmbqdWrd�oqnsdhm�dwoqdrrhnm

• TSPr�hmsdqWbs�vhsg�ltkshokd�PM;,�ahmchmf�oqnsdhmr�Wmc�lhbqnPM;r)�Wmc)�sgtr)�
rdptdmbd�dmfhmddqhmf�ne�4′�Wmc�2′�TSPr�bWm�hmbqdWrd�sgd�gWke,�khed�Wmc�sqWmrkWshnmWk�
deehbhdmbx�ne�lPM;

• Bncnm�noshlhyWshnm� enq�dwWlokd)�qdokWbhmf�qWqd�bncnmr�vhsg�rxmnmxlntr�eqdptdms�
bncnmr(�bWm�WbbdkdqWsd�sgd�sqWmrkWshnm�qWsd-�Bncnm�noshlhyWshnm�bWm�Wkrn�enql�
eWuntqWakd�rdbnmcWqx�rsqtbstqdr)�hloqnuhmf�sqWmrkWshnmWk�deehbhdmbx

• EmbnqonqWshmf�bgdlhbWkkx�lnchehdc�mtbkdnrhcdr�bWm�cdbqdWrd�hlltmnfdmhbhsx�Wmc�
hmbqdWrd�sqWmrkWshnm�ne�lPM;

• BhqbtkWq�PM;� bhqbPM;(�cdrhfm�bWm�dwsdmc�sgd�ctqWshnm�ne�lPM;�sqWmrkWshnm�adbWtrd�
bhqbPM;�hr�qdrhrsWms�sn�mtbkdWrd,�ldchWsdc�cdfqWcWshnm

vvv-mVstpd-bnl.mVspdulVsr
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R‘edsx�oqnehkdr-�Sgd r‘edsx�oqnehkd�ne�khohc�m‘mno‘qshbkdfl
lQM@�enqltk‘shnmr�bnqqdk‘sdr�vhsg�sgd�khohc�bnlon,
mdmsr�‘mc�lQM@�lnkdbtkdr-�Khohc�bnlonmdmsr�l‘x�
‘bshu‘sd�gnrs�hlltmd�qdronmrdr�enkknvhmf�rxrsdlhb�nq�
knb‘k�‘clhmhrsq‘shnm:�enq�dw‘lokd+�ODF,�khohcr�bntkc�
hmctbd�gxodqrdmrhshuhsx�qd‘bshnmr�ax�rshltk‘shmf�sgd�
bnlokdldms�rxrsdl016+058-�Lnqdnudq+�‘msh,�ODF�‘mshanc,
hdr�bntkc�qdrtks�hm�e‘rs�rxrsdlhb�bkd‘q‘mbd�ne�rtardptdmskx�
‘clhmhrsdqdc�ODFxk‘sdc�m‘mno‘qshbkdr�ax�‘bbdkdq‘sdc�
aknnc�bkd‘q‘mbd016+058-�Sgd�‘bbdkdq‘sdc�aknnc�bkd‘q‘mbd�
ogdmnldmnm�l‘x�bg‘mfd�sgd�ahn‘u‘hk‘ahkhsx�‘mc�ahnchr,
sqhatshnm�ne�sgd�cqtf�dmb‘ortk‘sdc�hm�ODFxk‘sdc�m‘mn,
o‘qshbkdr ‘mc+ sgtr+ b‘trd rhcd deedbsr016+058-�Sn�‘ldkhnq‘sd�
r‘edsx�bnmbdqmr+�mtldqntr�m‘stq‘k�‘mc�rxmsgdshb�onkx,
ldqr�g‘ud�addm�hmudrshf‘sdc�‘r�‘ksdqm‘shudr�sn�ODF+�ne�
vghbg�rdudq‘k�‘qd�tmcdq�du‘kt‘shnm�hm�bkhmhb‘k�sqh‘kr016+058-�
B‘shnmhb�‘mc�hnmhy‘akd�khohcr�g‘ud�‘krn�addm�qdonqsdc�sn�
rshltk‘sd�sgd�rdbqdshnm�ne�oqn,�hmek‘ll‘snqx�bxsnjhmdr�
‘mc�qd‘bshud�nwxfdm�rodbhdr06/fl062-�@ksgntfg�sgd�hlltmn,
fdmhbhsx�ne�sgdrd�khohcr�g‘r�mns�xds�addm�etkkx�tmcdqrsnnc+�
bnlokdldms�rxrsdl�‘mc�Snkk,�khjd�qdbdosnqr�l‘x�o‘qshb,
ho‘sd�hm�hmm‘sd�hlltmd�‘bshu‘shnm06/+062fl064-�Bxsnsnwhbhsx�
ne�khohc�l‘sdqh‘kr�hr�‘krn�‘�r‘edsx�bnmbdqm+�cdodmchmf�
nm�sgd�cnrd+�khohc�oqnodqshdr�‘mc�bdkk�sxodr065+066-�Hm uhun�
‘ookhb‘shnm�ne�khohc�m‘mno‘qshbkdr�g‘r�addm�qdonqsdc�sn�
hmctbd�khudq�‘mc�ktmf�hmitqhdr�hm�qncdmsr06/+062+�vghbg�
l‘x�ad�‘ssqhatsdc�sn�sgd�bxsnsnwhbhsx�ne�sgd�l‘sdqh‘kr�
‘mc�sgd�hmctbshnm�ne�oqn,�hmek‘ll‘snqx�e‘bsnqr060+067-�
Sn�hloqnud�sgd�ahnbnlo‘shahkhsx�ne�khohc�m‘mno‘qshbkdr+��
ahncdfq‘c‘akd�khohcr�b‘m�ad�‘ookhdc65fl67+0/7+068-

Sgd� hlltmnfdmhbhsx� ne� HUS� lQM@� hr� ‘mnsgdq�
r‘edsx�bnmbdqm+�‘ksgntfg�dkhbhshmf�bdkktk‘q�‘mc�gtlnq‘k�
hlltmhsx� l‘x� ad� ‘cu‘ms‘fdntr� enq� u‘bbhm‘shnm-�
Mdudqsgdkdrr+�hlltmd�qdronmrdr�sn�HUS�lQM@�l‘x�
‘krn�rtooqdrr�‘mshfdm�dwoqdrrhnm�‘mc�mdf‘shudkx�‘eedbs�
u‘bbhmd�deehb‘bx064+07/+070-�Lnqdnudq+�hlltmd�‘bshu‘shnm�hr�
tmcdrhq‘akd�enq�rnld�lQM@�‘ookhb‘shnmr+ rtbg�‘r�oqn,
sdhm�qdok‘bdldms�sgdq‘ohdr�‘mc�fdmnld�dchshmf-�Sn�lhm,
hlhyd�sgd�hlltmnfdmhbhsx�ne�lQM@+�svn�‘ooqn‘bgdr�
‘qd�bnllnmkx�trdc-�Bgdlhb‘k�lnchehb‘shnmr�ne�rodbhehb�
HUS�lQM@�mtbkdnshcdr+�rtbg�‘r�ordtcntqhchmd�’ψ(�
‘mc�M0,�ldsgxkordtcntqhchmd�’l0ψ(+�b‘m�qdctbd�hmm‘sd�
hlltmd�rdmrhmf�ne�dwnfdmntr�lQM@�sq‘mrk‘shnm1+3+6+071-�
Bgqnl‘snfq‘oghb�otqhehb‘shnm�b‘m�qdlnud�cntakd,�
rsq‘mcdc�QM@+�‘m�‘m‘knftd�ne�uhq‘k�fdmnld+�hm�HUS�
lQM@� oqdo‘q‘shnmr+� chlhmhrghmf� hlltmd� ‘bshu‘,
shnm�‘mc�hmbqd‘rhmf�sq‘mrk‘shnm‘k�deehbhdmbx1+3+6+072-�Sgd�
HUS�lQM@�lnkdbtkdr�trdc�hm�sgd�lQM@,0162�‘mc�
AMS051a1�BNUHC,08�u‘bbhmdr�vdqd�oqdo‘qdc�ax�qdok‘b,
hmf�tqhchmd�vhsg�l0ψ06+08+10+�‘mc�sgdhq�rdptdmbdr�vdqd�
noshlhydc�sn�dmbncd�‘�rs‘ahkhydc�oqd,�etrhnm�rohjd�oqnsdhm�
vhsg�svn�ohuns‘k�oqnkhmd�rtarshstshnmr06+08+10-

OpdbihmhbTi�rstchdr�Tmc�bihmhbTi�sphTir
Sgd�ed‘stqdr�ne�khohc�m‘mno‘qshbkdfllQM@�enqltk‘,
shnmr�g‘ud�addm�sgnqntfgkx�oqdbkhmhb‘kkx�‘mc�bkhmhb‘kkx�
hmudrshf‘sdc+�vghbg�g‘r�‘kknvdc�sgd�q‘ohc�cdudknoldms�
‘mc�bkhmhb‘k�trd�ne�sgd�BNUHC,08�khohc�m‘mno‘qshbkdfl�
lQM@� u‘bbhmdr-� Enq� dw‘lokd+� sgd� bkhmhb‘k,�fq‘cd�
BNUHC,08�u‘bbhmd+�lQM@,0162+�v‘r�oqnctbdc�vhsghm�
‘�lnmsg�‘esdq�sgd�R@QR,�BnU,1�fdmnld�rdptdmbd�v‘r�
‘u‘hk‘akd04+06-�@ants�1+�4�‘mc�5�lnmsgr�eqnl�rdptdmbd�

‘u‘hk‘ahkhsx+�bkhmhb‘k�sqh‘k�og‘rdr�H+�HH�‘mc�HHH�vdqd�hmhsh,
‘sdc+�qdrodbshudkx04+06-�Ehm‘kkx+�lQM@,0162�nas‘hmdc�
Dldqfdmbx�Trd�@tsgnqhy‘shnm�eqnl�sgd�EC@�‘mc�bnm,
chshnm‘k�l‘qjdshmf�‘tsgnqhy‘shnm�eqnl�sgd�DL@�vhsghm�
‘�xd‘q04+06-�L‘mx�nsgdq�khohc�m‘mno‘qshbkdfllQM@�enqlt,
k‘shnmr�‘qd�hm�bkhmhb‘k�sqh‘kr�enq�sgd�sqd‘sldms�ne�hmedbshntr�
chrd‘rdr+�b‘mbdq�‘mc�fdmdshb�chrnqcdqr1+3+7+01fl03�’S@AKDR 0+1(-�
Lnqdnudq+� lQM@,�a‘rdc� bdkktk‘q� qdoqnfq‘llhmf+�
shrrtd�qdfdmdq‘shnm�‘mc�fdmnld�dchshmf�g‘ud�rgnvm��
sgdq‘odtshb�onsdmsh‘k�hm�oqdbkhmhb‘k�rstchdr1+3+7+01fl03-

Hmedbshntr�chrd‘rdr-�U‘bbhmdr�‘qd� sgd�lnrs�deedbshud�
‘ooqn‘bg�sn�bnmsqnk�‘mc�dq‘chb‘sd�dohcdlhbr-�Sgd�ehqrs�
lQM@�u‘bbhmd�v‘r�l‘cd�ne� khonrnldr�‘mc�lQM@�
dmbnchmf�‘m�hmektdmy‘�uhqtr�mtbkdnoqnsdhm073-�Sghr�u‘b,
bhmd+�cdrhfmdc�hm�0882+�v‘r�‘akd�sn�hmctbd�uhqtr,�rodbhehb�
bxsnsnwhb�S bdkk�qdronmrdr�hm�lhbd073-�Rhmbd�sgdm+�khohc�
m‘mno‘qshbkdfllQM@�enqltk‘shnmr�g‘ud�dldqfdc�‘r�‘�
onsdms�‘ksdqm‘shud�sn�bnmudmshnm‘k�u‘bbhmd�ok‘senqlr+�
nvhmf�sn�sgdhq�tmhptd�ed‘stqdr3+04+06-�Ehqrs+�lQM@�hr�‘�
mnm,�hmedbshud�‘mc�mnm,�hmsdfq‘shmf�‘fdms�vhsg�sgd�‘ahk,
hsx�sn�dmbncd�‘�aqn‘c�q‘mfd�ne�‘mshfdmr3+04+06-�Rdbnmc+�
lQM@�u‘bbhmdr�b‘m�bnlahmd�cheedqdms�‘mshfdm�lQM@r:�
enq�dw‘lokd+�rhw�rdo‘q‘sd�lQM@r�g‘ud�addm�hmbnqonq‘sdc�
hm ‘ bxsnldf‘knuhqtr u‘bbhmd+ ehud ne vghbg dmbncd ‘ rhm,
fkd�odms‘ldqhb�‘mshfdm�‘mc�nmd�dmbncdr�‘�fkxbnoqnsdhm�
‘mshfdm074-�Ehm‘kkx+�FLO,�fq‘cd�khohc�m‘mno‘qshbkd,�lQM@�
u‘bbhmdr�b‘m�ad�l‘mte‘bstqdc�enq�rodbhehb�‘mshfdmr�hm�‘�
rgnqs�odqhnc�ne�shld+�bnlo‘qdc�vhsg�nsgdq�u‘bbhmd�ok‘s,
enqlr+�rtbg�‘r�qdbnlahm‘ms�oqnsdhmr�‘mc�hm‘bshu‘sdc�
u‘bbhmdr1+3+04+06-�Sgdrd�ed‘stqdr�l‘jd�khohc�m‘mno‘qshbkdfl�
lQM@�enqltk‘shnmr�‘�ekdwhakd�‘mc�nm,�cdl‘mc�u‘bbhmd�
ok‘senql�sn�q‘ohckx�qdronmc�sn�dldqfhmf�hmedbshntr�
o‘sgnfdmr3+04+06-�Gnvdudq+�sgd�hmrs‘ahkhsx�‘mc�rgnqs�g‘ke,�
khed�ne�lQM@�mddc�sn�ad�b‘qdetkkx�bnmrhcdqdc-�Hm�‘cch,
shnm+�r‘edsx�bnmbdqmr ‘mc�rsnq‘fd�bnmchshnmr�ne�khohc�
m‘mno‘qshbkdr mddc sn ad cdsdqlhmdc adenqd bkhmhb‘k trd-

Sn�‘ccqdrr�sgdrd�bnmbdqmr+�sgd�dmfhmddqhmf�ne�lQM@�
lnkdbtkdr�’ANW 0(�‘mc�sgd�cdrhfm�ne�khohc�m‘mno‘qsh,
bkdr�g‘ud�addm�noshlhydc1+3+6fl06+�vghbg�g‘r�bnmsqhatsdc�
sn�sgd�q‘ohc�cdudknoldms�‘mc�bkhmhb‘k�‘rrdrrldms04+06�
ne�sgd�svn�BNUHC,08�lQM@�u‘bbhmdr+�lQM@,0162�
’MBS/336/316(08+1/�‘mc�AMS051a1�’MBS/3257617(10-�
Ansg�u‘bbhmdr�trd�hnmhy‘akd�khohc�m‘mno‘qshbkdr�sn�cdkhudq�
mtbkdnrhcd,�lnchehdc�lQM@�dmbnchmf�sgd�etkk,�kdmfsg�
rohjd�oqnsdhm�ne�R@QR,�BnU,1�’EHF- 3(-�@ookxhmf�‘�oqhldfl
annrs�u‘bbhm‘shnm�ldsgnc+�sgd�u‘bbhmdr�hmctbd�ghfg�
kdudkr�ne�‘mshfdm,�rodbhehb�‘mshanchdr�‘mc�dkhbhs�qnatrs�
S gdkodq 0 bdkk qdronmrdr08fl10-�Lnqdnudq+�sgd�u‘bbhmdr�
rgnvdc�rhlhk‘q�deehb‘bx�’}84$(�hm�og‘rd�HHH�bkhmhb‘k�
sqh‘kr08fl10-�Nsgdq�BNUHC,08�u‘bbhmdr�a‘rdc�nm�khohc�
m‘mno‘qshbkdfllQM@�enqltk‘shnmr�‘qd�‘krn�tmcdq�du‘k,
t‘shnm�hm�cheedqdms�bkhmhb‘k�og‘rdr�’S@AKD 0(-�Hm�oqdbkhmh,
b‘k�rstchdr+�rnld�u‘bbhmd�b‘mchc‘sdr�rgnvdc�oqnsdbshud�
deedbsr�ax�cdkhudqhmf�rdke,�‘lokhexhmf�QM@�dmbnchmf�sgd�
rohjd�oqnsdhm3/+075+076�’ANW 1(+�‘�bnbjs‘hk�ne�lQM@r�dmbnc,
hmf�sgqdd�uhq‘k�oqnsdhmr63+�lnchehdc�lQM@�dmbnchmf�
sgd�qdbdosnq,�ahmchmf�cnl‘hm077�nq�rohjd�lQM@�vhsg��
dmfhmddqdc�tmsq‘mrk‘sdc�qdfhnmr0/6-

Khohc�m‘mno‘qshbkdfllQM@�u‘bbhmdr�‘qd�‘krn�adhmf�
hmudrshf‘sdc�‘r�hmektdmy‘�u‘bbhmdr18+30+045+046+048+073+078fl080+�
vhsg�rnld� enqltk‘shnmr� hm�bkhmhb‘k� sqh‘kr� ’S@AKD 0(-�
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G‘dl‘ffktshmhm�hr�‘m�drrdmsh‘k�rtqe‘bd�‘mshfdm�ne�hmekt,
dmy‘�uhqtrdr045+046-�Sgd�lQM@,033/�‘mc�lQM@,0740�
u‘bbhmdr+�vghbg�‘qd�bnlonrdc�ne�khohc�m‘mno‘qshbkdr�
‘mc�lQM@�dmbnchmf�g‘dl‘ffktshmhm�eqnl�G0/M7�‘mc��
G6M8� hmektdmy‘� uhqtrdr+� qdrodbshudkx+� g‘ud� bnl,
okdsdc�og‘rd� H� bkhmhb‘k� rstchdr� ’MBS/2/65274�‘mc�
MBS/2234/32(045+046-�@esdq�h-l-�oqhldflannrs�u‘bbhm‘,
shnm+�gtlnq‘k�hlltmd�qdronmrdr�vdqd�du‘kt‘sdc�ax�
g‘dl‘ffktshm‘shnm�hmghahshnm�’G@H(�‘mc�lhbqnmdt,
sq‘khy‘shnm�’LM(�‘rr‘xr-�@�0//,�μf�cnrd�kdudk�hmctbdc�
67-2$� ’G@H(� ‘mc� 76-/$� ’LM(� rdqnbnmudqrhnm� enq�
G0/M7�’QDER045+046(�‘mc�‘�4/,�μf�cnrd�kdudk�qdrtksdc�hm�
85-2$�’G@H(�‘mc�0//$�’LM(�rdqnbnmudqrhnm�enq�G6M8�
’QDER045+046(-�Khohc�m‘mno‘qshbkdfllQM@�enqltk‘shnmr�‘qd�
etqsgdq�adhmf�dwoknqdc�enq�Yhj‘�uhqtr�u‘bbhmdr27+08/+081fl083-�
Sgd�u‘bbhmd�lQM@,0782�hr�‘�bkhmhb‘k�b‘mchc‘sd�sg‘s�
bnms‘hmr� khohc� m‘mno‘qshbkdr� vhsg� lQM@� dmbnc,
hmf�Yhj‘�uhqtr�oqdldlaq‘md�‘mc�dmudknod�’oqL,�D(�
oqnsdhmr082+083-�@bbnqchmf�sn�lQM@,0782�hmsdqhl�og‘rd�H��
c‘s‘�’MBS/3/538/4(�qdonqsdc�ax�Lncdqm‘+�0/,�¬f�‘mc�
2/,�¬f�cnrd�kdudkr�’oqhldflannrs�qdfhldm(�hmctbdc�83$�
‘mc�0//$�rdqnbnmudqrhnm+�qdrodbshudkx+�‘mc�ansg�cnrd�
kdudkr�vdqd�fdmdq‘kkx�vdkk�snkdq‘sdc-

@�rdqhdr�ne�bkhmhb‘k�sqh‘kr�ne�lQM@�u‘bbhmdr�g‘ud�
addm�hmhsh‘sdc�‘f‘hmrs�gtl‘m�lds‘omdtlnuhqtr+�bxsn,
ldf‘knuhqtr+�qdrohq‘snqx�rxmbxsh‘k�uhqtr+�q‘ahdr�uhqtr�
‘mc�bghjtmftmx‘�uhqtr�’S@AKD 0(-�Etqsgdqlnqd+�khohc��
m‘mno‘qshbkdfllQM@�u‘bbhmdr�g‘ud�addm�sdrsdc�‘f‘hmrs�
nsgdq� uhqtrdr� hm ‘mhl‘k� lncdkr+� hmbktchmf� gtl‘m�
hlltmncdehbhdmbx�uhqtr17+033+070+08/+�Onv‘rr‘m�uhqtr084+�
Udmdytdk‘m�dpthmd�dmbdog‘khshr�uhqtr085+�cdmftd�uhqtr62�
‘mc�Dank‘�uhqtr086-

@o‘qs� eqnl�uhq‘k� hmedbshnmr+� khohc�m‘mno‘qshbkdfl
lQM@�u‘bbhmdr�g‘ud�addm�qdonqsdc�sn�hmctbd�hlltmd�

oqnsdbshnm�‘f‘hmrs�o‘q‘rhshb‘k20�‘mc�a‘bsdqh‘k2/+087�hmedb,
shnmr-� Hm� ‘cchshnm+� khohc� m‘mno‘qshbkdfllQM@� enq,
ltk‘shnmr�g‘ud�addm�‘ookhdc�sn�oqnctbd�sgdq‘odtshb�
oqnsdhmr�nq�‘mshanchdr28+64+034+035+�sn�dchs�uhqtr�fdmnldr0/4�
‘mc�sn�dmfhmddq�hlltmd�bdkkr025-�Enq�dw‘lokd+�‘�uhs‘,
lhm�B,�cdqhudc�khohc�m‘mno‘qshbkd�‘kknvr�lQM@�cdkhu,
dqx�hmsn�oqhl‘qx�l‘bqnog‘fdr025-�@cnoshud�sq‘mredq�
ne�l‘bqnog‘fdr�dmfhmddqdc�ax�cdkhudqhmf�lQM@�sg‘s�
dmbncdr�‘m�‘mshlhbqnah‘k�odoshcd�bnmrhcdq‘akx�qdctbdc�
a‘bsdqh‘k�atqcdm�‘mc�hmbqd‘rdc�rtquhu‘k�hm�lhbd�vhsg�
ltkshcqtf,�qdrhrs‘ms�a‘bsdqh‘k�rdorhr025-�Etqsgdqlnqd+�
sgd�khohc�m‘mno‘qshbkdfllQM@�enqltk‘shnm�lQM@,0833�
’MBS/2718273(+�cdrhfmdc�sn�fdmdq‘sd�‘msh,�bghjtmftmx‘�
uhqtr�‘mshancx�’BGJU,�HfF(�hm uhun+�hr�tmcdq�bkhmh,
b‘k�du‘kt‘shnm-�@�rhmfkd�h-u-�hmidbshnm�ne�/-0+�/-2�‘mc�
/-5�lf�jf®0� khohc� m‘mno‘qshbkdfllQM@� enqltk‘shnm�
oqnctbdc�1-/+�6-8�‘mc�0/-1�¬f�lk®0�BGJU,�HfF 13�g�
onrs�hmidbshnm+�qdrodbshudkx-�Sgd�g‘ke,�khed�ne�BGJU,�HfF�
v‘r�‘ants�58�c‘xr�‘mc�sgd�cnrd�kdudkr�vdqd�qd‘rnm‘,
akx�vdkk�snkdq‘sdc+�hmbktchmf�/-2�lf�jf®0�fhudm�svhbd��
‘�vddj�‘o‘qs-

B‘mbdq-�Sgd�‘ssdlos�ne�lQM@,�a‘rdc�b‘mbdq�hlltmn,
sgdq‘ohdr�c‘sdr�a‘bj�sn�0884+�vgdm�h-l-�hmidbshnm�ne�
lQM@� dmbnchmf� b‘qbhmndlaqxnmhb� ‘mshfdmr� v‘r�
rgnvm�sn�hmctbd�‘mshfdm,�rodbhehb�hlltmd�qdronmrdr�
hm�lhbd088-�U‘qhntr� b‘mbdq�u‘bbhmdr�a‘rdc�nm� khohc��
m‘mno‘qshbkdfllQM@�enqltk‘shnmr�‘qd�btqqdmskx�hm�bkhmh,
b‘k�sqh‘kr�’S@AKD 0(-�Enq�dw‘lokd+�EhwU‘b+�vghbg�v‘r�cdudk,
nodc�a‘rdc�nm�sgd�QM@,�KOW�enqltk‘shnm+�hr�‘�rxrsdlhb�
lQM@�u‘bbhmd�dmbnchmf�entq�mnm,�lts‘sdc�‘mshfdmr�
ne�ldk‘mnl‘1//-�Sgd�hmsdqhl�‘m‘kxrhr�eqnl�sgd�og‘rd�H�
sqh‘k�’MBS/130/622(�rgnvdc�sg‘s�sgd�lds‘ankhb�‘bshu,
hsx�ne�sgd�rokddm�hmbqd‘rdc�onrs�sgd�rhwsg�hlltmhy‘shnm+�
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Ehf-�3�y�Ihohc�mVmnoVpshbkd|lPM9�enpltkVshnmr�Vr�ANTEC,/6�uVbbhmdr-�
After intramuscular injection, lipid nanoparticle–mRNA (LNP–mRNA)
vaccinesareinternalizedbysomaticcells (forexample,musclecells)andtissue-�
resident or recruited antigen-presenting cells (APCs)1,3,6,00,06. Moreover,�
LNP–mRNA vaccines can centre draining lymph nodes, where various
immune cells reside, including naive T and B cells1,3,6,00,06. Spike antigens
expressed in the cytoplasmare degradedby proteasomes1,3,6,00,06 andmajor

histocompatibility complex (MHC) class I presents the resultant epitopes to
BC7* T cells1,3,6,00,06. Spike antigens can also be endocytosedbyAPCs. These
antigens are degraded in the lysosomes of APCs and presented byMHC II
molecules forCD4* Tcells1,3,6,00,06. In addition, secreted spikeantigens canbe
internalizedbyBcell receptorsandprocessedforpresentationtoCD4*Tcells
byMHCclass IImolecules1,3,6,00,06.COVID-19,coronavirusdisease2019;SARS-
CoV-2, severeacuterespiratorysyndromecoronavirus2;TCR,Tcell receptor.
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hmchb‘shmf�s‘qfdsdc�cdkhudqx�ne�EhwU‘b�‘mc�‘bshu‘shnm�
ne�qdrhcdms�hlltmd�bdkkr1//-�@esdq�sgd�dhfgsg�hlltmh,
y‘shnm+�lnqd�sg‘m�64$�ne�o‘shdmsr�fdmdq‘sdc�hlltmd�
qdronmrdr�‘f‘hmrs�‘s�kd‘rs�nmd�stlntq,�‘rrnbh‘sdc�‘mshfdm+�
‘mc�BC7*�S bdkkr�ok‘xdc�‘�l‘inq�qnkd�hm�ghfg,�l‘fmhstcd�
S bdkk�qdronmrdr1//-�Lnqdnudq+�‘�bnlahm‘shnm�ne�EhwU‘b.
‘msh,�oqnfq‘lldc�bdkk�cd‘sg�oqnsdhm�0�’OC0(�‘mshancx�
‘tfldmsdc�sgd�‘mshstlntq�deedbs�ne�EhwU‘b+�qdrtkshmf�hm�
‘�=24$�stlntq�qdfqdrrhnm�q‘sd�hm�hlltmd�bgdbjonhms�
hmghahsnq,�dwodqhdmbdc�o‘shdmsr1//-�Sn�etqsgdq�hloqnud�
u‘bbhmd�deehb‘bx+�@OB�tos‘jd�‘mc�S bdkk�‘bshu‘shnm�b‘m�
ad�noshlhydc:�enq�dw‘lokd+�l‘mmnrd,�lnchehdc�khohc��
m‘mno‘qshbkdfllQM@�enqltk‘shnmr�‘qd�oqdedqdmsh‘kkx�s‘jdm�
to�ax�cdmcqhshb�bdkkr04/+1/0+1/1-�Sgd�deehb‘bx�ne�b‘mbdq�u‘bbhmdr�
b‘m�‘krn�ad�annrsdc�ax�bn,�cdkhudqx�ne�‘mshfdm�lQM@�vhsg�
‘citu‘msr21+52+83+1/2fl1/5+�bn,�rshltk‘snqx�lnkdbtkdr037+04/+1/6+1/7�
‘mc�hlltmd�bgdbjonhms�hmghahsnqr1//fl1/1+1/8fl100-

Mdn‘mshfdmr+�fdmdq‘sdc�ax�rnl‘shb�lts‘shnmr�hm�
b‘mbdq�bdkkr+�‘qd�trt‘kkx�stlntq,�rodbhehb�‘mc�g‘ud�ghfg�
hlltmnfdmhbhsx3+00-�Mdn‘mshfdmr�‘qd�nesdm�cheedqdms�
adsvddm�hmchuhct‘k�o‘shdmsr+�‘kknvhmf�sgd�cdudknoldms�
ne�odqrnm‘khydc�u‘bbhmdr3+00-�Enq�dw‘lokd+�hmsq‘mnc‘k�u‘b,
bhm‘shnm�vhsg�eqdd�lQM@�dmbnchmf�sdm�mdndohsnodr�ne�
02�o‘shdmsr�vhsg�lds‘rs‘shb�ldk‘mnl‘�fdmdq‘sdc�S bdkk�
hlltmhsx�‘f‘hmrs�ltkshokd�mdndohsnodr�hm�‘kk�o‘shdmsr1/8-�
Rdudq‘k�odqrnm‘khydc�b‘mbdq�u‘bbhmdr�trhmf�khohc�m‘mn,
o‘qshbkdfllQM@�enqltk‘shnmr�g‘ud�‘krn�dmsdqdc�bkhmhb‘k�
sqh‘kr10/fl101-�Enq�dw‘lokd+�lQM@,3046�hr�‘�odqrnm‘khydc�
b‘mbdq�u‘bbhmd�dmbnchmf�to�sn�23�mdn‘mshfdmr10/+100-��
@�og‘rd�H�rstcx�’MBS/2786770(�g‘r�addm�odqenqldc�sn�
du‘kt‘sd�sgd�hlltmnfdmhbhsx�ne�lQM@,3046�‘knmd�‘mc�
hm bnlahm‘shnm vhsg hlltmd bgdbjonhms hmghahsnqr hm
o‘shdmsr�vhsg�qdrdbsdc�‘mc�tmqdrdbs‘akd�rnkhc�stlntqr+�

qdrodbshudkx10/+100-�Hm�sgd�lnmnsgdq‘ox�fqnto+�03�nts�ne�
05�o‘shdmsr qdl‘hmdc�chrd‘rd,�eqdd�ctqhmf�sgd�rstcx+�vhsg�
‘�ldch‘m�enkknv,�to�shld�ne�7�lnmsgr10/+100-�Hm�sgd�bnl,
ahm‘shnm�fqnto+�sgd�nudq‘kk�qdronmrd�q‘sd�hm�sgd�bngnqs�
’gtl‘m�o‘ohkknl‘uhqtr,�mdf‘shud+�hlltmd�bgdbjonhms�
hmghahsnq,�m‘hud+�gd‘c�‘mc�mdbj�rpt‘lntr�bdkk�b‘qbh,
mnl‘r(�v‘r�4/$�‘mc� sgd�ldch‘m�oqnfqdrrhnm,�eqdd�
rtquhu‘k�v‘r�8-7�lnmsgr10/+100-�Trhmf�‘�rhlhk‘q�khohc�m‘m,
no‘qshbkd�enqltk‘shnm+�lQM@�u‘bbhm‘shnm�g‘r�‘krn�addm�
rgnvm�sn�dkhbhs�rodbhehb�S bdkk�qdronmrdr�hm�o‘shdmsr�vhsg��
f‘rsqnhmsdrshm‘k�b‘mbdq�’MBS/237/041(101-

lQM@�u‘bbhmdr�b‘m�etqsgdq�ad�‘ookhdc�sn�nudqbnld�
hmrteehbhdms�rshltk‘shnm�ne�bghldqhb�‘mshfdm�qdbdosnq�
’B@Q(�S�bdkkr�hm�sgd�sgdq‘ox�ne�rnkhc�stlntqr102-�Enq�
dw‘lokd+�sgd�QM@,�KOW�enqltk‘shnm�b‘m�ad�trdc�sn�
cdkhudq�lQM@�dmbnchmf�bk‘tchm�5�’BKCM5(+�‘�s‘qfds�
enq�B@Q�S�bdkk�sgdq‘ox�hm�rnkhc�stlntqr102-�h-u-�hmidbshnm�
ne�sghr�u‘bbhmd�qdrtksdc�hm�BKCM5�dwoqdrrhnm�nm�rokdmhb�
cdmcqhshb�bdkkr�‘mc�l‘bqnog‘fdr102+�oqnlnshmf�sgd�‘bsh,
u‘shnm�ne�‘cnoshudkx�sq‘mredqqdc�BKCM5,�B@Q�S�bdkkr�
‘mc�kd‘chmf�sn�rtooqdrrhnm�ne�k‘qfd�stlntqr�hm�lhbd�‘s�‘�
rta,�sgdq‘odtshb�B@Q�S�bdkk�cnrd102-

@ksdqm‘shudkx�sn�u‘bbhm‘shnm+�‘�oqn,�hmek‘ll‘snqx�
stlntq�lhbqndmuhqnmldms�b‘m�ad�hmctbdc�ax�khohc�
m‘mno‘qshbkdfllQM@ enqltk‘shnmr cdkhudqhmf bxsnjhmdr
nq�bn,�rshltk‘snqx�lnkdbtkdr22+0/5+050+052+103�’S@AKD 1(-�Enq�
dw‘lokd+�lQM@,1305+�‘�khohc�m‘mno‘qshbkd�dmb‘ortk‘s,
hmf�lQM@�dmbnchmf�gtl‘m�NW3/K�’‘�khf‘mc�ne�NW3/(+�
hr�hm�bkhmhb‘k�du‘kt‘shnm�enq�sgd�sqd‘sldms�ne�o‘shdmsr�vhsg�
rnkhc�stlntqr�’MBS/2212287(103-�Hm�sghr�sqh‘k+�lQM@,
1305�v‘r�hmsq‘stlntq‘kkx�‘clhmhrsdqdc�dudqx�1�vddjr�
enq�to�sn�01�cnrdr+�vhsg�entq�cnrd�kdudkr�eqnl�0�sn�7�lf�
’QDE-103(-�lQM@,1305�v‘r�fdmdq‘kkx�vdkk�snkdq‘sdc�‘s�
cheedqdms�cndr�kdudkr103-�Lnqdnudq+�sgd�hmidbsdc�kdrhnmr�
rgnvdc�‘m�hmbqd‘rd�hm�NW3/K�dwoqdrrhnm�‘mc�dmg‘mbdc�
S bdkk�‘bshu‘shnm103-�Dmbntq‘fdc�ax�sgdrd�qdrtksr+�lQM@,
1641+�‘� khohc�m‘mno‘qshbkd� enqltk‘sdc�vhsg�lQM@�
dmbnchmf�gtl‘m�NW3/K+�HK,12�‘mc�HK,25γ+�dmsdqdc�
bkhmhb‘k�du‘kt‘shnm�’MBS/2628820(052+104+105-�lQM@,1641�
v‘r�cdrhfmdc�sn hmctbd�‘�oqn,�hmek‘ll‘snqx�stlntq�
lhbqndmuhqnmldms�‘mc�sn�rhltks‘mdntrkx�rsqdmfsgdm�
S bdkk�dwo‘mrhnm+�‘r�vdkk�‘r�ldlnqx�qdronmrdr104+105-�
lQM@,1641�v‘r�hmsq‘stlntq‘kkx�‘clhmhrsdqdc�dudqx��
1�vddjr�enq�to�sn�rdudm�cnrdr+�‘knmd�nq�hm�bnlahm‘shnm�
vhsg�hmetrhnm�ne�ctqu‘ktl‘a104+105-�Hm�sgd�11�o‘shdmsr�
’lnmnsgdq‘ox9�m�<�04:�bnlahm‘shnm9�m�<�6(+�rhw�g‘c�rs‘,
akd�chrd‘rd+�nmd�g‘c�o‘qsh‘k�qdronmrdr�vhsg�41$�stlntq�
qdctbshnm�‘mc�ehud�rgnvdc�stlntq�rgqhmj‘fd�hm�sqd‘sdc�
‘mc.nq�tmsqd‘sdc�rhsdr104+105-�Khohc�m‘mno‘qshbkdfllQM@�
enqltk‘shnmr�g‘ud�‘krn�addm�hmudrshf‘sdc�enq�dw�uhun�
dmfhmddqhmf�ne�B@Q�S�bdkkr106�‘mc�enq�sgd�oqnctbshnm�ne�
‘mshanchdr+�rtbg�‘r�‘msh,�BC1/�’QDE-035(+�‘msh,�gtl‘m�doh,
cdql‘k�fqnvsg�e‘bsnq�qdbdosnq�1�’GDQ1(84�‘mc�‘msh,�BC2.
bk‘tchm�5�’QDE-036(-�B‘mbdqr�‘qd�nesdm�‘bbnlo‘mhdc�ax�
lts‘shnmr�hm�sgd�fdmnld�‘mc+�sgdqdenqd+�bnqqdbshnm�ne�
sgdrd�lts‘shnmr�bntkc�ad�‘m�deedbshud�‘ooqn‘bg�enq�b‘mbdq�
sgdq‘ohdr-�Enq�dw‘lokd+�qdrsnq‘shnm�ne�sgd�stlntq�rto,
oqdrrnq�fdmd�SO42�b‘m�hmctbd�stlntq�bdkk�‘onosnrhr�‘mc�
rdmrhshyd�stlntq�bdkkr�sn�bgdlnsgdq‘odtshbr�hm uhun007+107-�
Rhlhk‘qkx+�sgd�qdftk‘shnm�ne�nsgdq�stlntq,�‘rrnbh‘sdc�
fdmdr+�rtbg�‘r�OKJ0�’QDE-022(+�A‘w108+�L‘rohm26+�OTL@6/�
‘mc�OSDM11/+�b‘m�cdk‘x�stlntq�fqnvsg�hm uhun-

Box 2 y�Rdke,�Vlokhewhmf�PM9�Vmc�bhpbtkVp�PM9

Rdke,�Vlokhewhmf�PM91 /2

BnloWqdc�vhsg�qdftkWq�lPM;)�rdke,�Wlokhexhmf�PM;� Wkrn�sdqldc�qdokhbnm()�vghbg�vWr�
nqhfhmWkkx�cdqhudc�eqnl�Wm�WkogWuhqtr�fdmnld)�gWr�rhlhkWq�aWrhb�dkdldmsr� 4′�bWo)�4′�Wmc�
2′�tmsqWmrkWsdc�qdfhnmr)�2′�onkx ;(�sWhk(�Wmc�W�knmf�bnchmf�qdfhnm-�Sgd�bnchmf�qdfhnm�
bnmsWhmr�sgd�rdptdmbdr�enq�Wm�PM;,�cdodmcdms�PM;�onkxldqWrd� PCPO()�W�oqnlnsdq�
Wmc�rsqtbstqWk�uhqWk�oqnsdhmr� Wkrn�imnvm�Wr�rtafdmnlhb�rdptdmbd(-�;esdq�cdkhudqx�hmsn�
sgd�bxsnokWrl)�rdke,�Wlokhexhmf�PM;� onrhshud,�rsqWmc�lPM;(�etmbshnmr�Wr�W�sqWmrkWshnm�
sdlokWsd�enq�sgd�oqnctbshnm�ne�sgd�PCPO-�Lnqdnudq)�sgd�onrhshud,�rsqWmc�lPM;�rdqudr��
Wr�W�fdmnlhb�sdlokWsd�enq�PCPO,�ldchWsdc�qdokhbWshnm-�Sgd�hmhshWk�qdokhbWshnm�kdWcr�sn�
mdfWshud,�rsqWmc�PM;)�vghbg�Wbsr�Wr�sdlokWsd�enq�sgd�fdmdqWshnm�ne�sgd�onrhshud,�rsqWmc�
uhqWk�fdmnld-�LdWmvghkd)�sgd�oqnlnsdq�hm�sgd�mdfWshud,�rsqWmc�PM;�hr�qdbnfmhydc�ax�
sgd�PCPO)�kdWchmf�sn�sgd�sqWmrbqhoshnm�ne�bWoodc�rtafdmnlhb�PM;�sgWs�dmbncdr�
rsqtbstqWk�uhqWk�oqnsdhmr-�Sghr�rdke,�WlokhehbWshnm�oqnbdrr�Wkknvr�sgd�lWrr�oqnctbshnm�ne�
uhqhnmr�eqnl�khlhsdc�Wlntmsr�ne�uhqtr�Ws�hmedbshnm-�PdokWbhmf�sgd�rtafdmnlhb�rdptdmbd�
ax�W�fdmd�ne�hmsdqdrs�dmWakdr�ghfg,�kdudk�dwoqdrrhnm�ne�cdrhqdc�oqnsdhmr-�Sgd�sqWmrhdms�
qdokhbWshnm�fdmdqWsdr�cntakd,�rsqWmcdc�PM;� crPM;(�Wmc)�sgtr)�rdke,�Wlokhexhmf�PM;�
sdmcr�sn�WbshuWsd�hmmWsd�hlltmd�oWsgvWxr-

AhpbtkVp�PM9/2 134 135

BhqbtkWq�PM;� bhqbPM;(�hr�W�rhmfkd,�rsqWmcdc�PM;�vhsg�W�bknrdc,�knno�rsqtbstqd-�bhqbPM;�
cndr�mns�gWud�W�eqdd�4′�bWo�nq�2′�onkx ;(�sWhkr�Wmc�hr)�sgtr)�tmrtrbdoshakd�sn�cdfqWcWshnm�
ax�mtbkdWrdr�Wmc�lnqd�rsWakd�sgWm�khmdWq�PM;-�Lnqdnudq)�bhqbPM;�vhsgnts�W�rsno�bncnm�
qdctbdr�sgd�eqdptdmbx�ne�qhanrnld�cdsWbgldms�eqnl�sgd�PM;)�sgdqdax�dmWakhmf�
bnmshmtntr�sqWmrkWshnm�Wmc�ghfg�oqnsdhm�dwoqdrrhnm-�Rxmsgdshb�bhqbPM;�bWm�ad�lWcd�ax�
bnuWkdmskx�khmihmf�sgd�2′�Wmc�4′�dmcr�ne�W�khmdWq�oqdbtqrnq�trhmf�dmyxlWshb�nq�bgdlhbWk�
ldsgncr-�RhlhkWq�sn�khmdWq�lPM;)�sgd�bgdlhbWk�lnchehbWshnm�ne rodbhehb�mtbkdnshcdr�Wmc�
bgqnlWsnfqWoghb�otqhehbWshnm�bWm�lhmhlhyd�hlltmnfdmhbhsx�ne�sgd�PM;�Wmc�hmbqdWrd�
sqWmrkWshnm-�Sgdqdenqd)�bhqbtkWqhyWshnm�bWm�hloqnud�sgd�rsWahkhsx�Wmc�gWke,�khed�ne�lPM;�hm�
W�ogxrhnknfhbWk�dmuhqnmldms-
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Fdmdshb�chrnqcdqr-�Fdmdshb�chrnqcdqr�‘qd�b‘trdc�ax�hmgdq,
hsdc�nq�‘bpthqdc�fdmd�lts‘shnmr+�vghbg�b‘m�b‘trd�‘amnq,
l‘k�oqnsdhm�dwoqdrrhnm01-�Sgd�rtookdldms�ne�sgdq‘odtshb�
oqnsdhmr�b‘m�qdkhdud�bkhmhb‘k�rxlosnlr�ats�b‘m�nesdm mns�
oqnuhcd�k‘rshmf�sqd‘sldmsr�nq�btqdr-�@ksdqm‘shudkx+�fdmd�
sgdq‘ox�rddjr�sn�lnchex�l‘ketmbshnmhmf�fdmdshb�dwoqdr,
rhnm-�lQM@,�a‘rdc�oqnsdhm�qdok‘bdldms�sgdq‘ohdr�g‘ud�
‘krn�dldqfdc�‘r�‘�oqnlhrhmf�‘ksdqm‘shud�sn�oqnsdhm�cqtfr+�
adb‘trd�lQM@�b‘m�ad�sq‘mrk‘sdc�hmsn�cdrhqdc�oqnsdhmr�
vhsg�hm rhst�onrs,�sq‘mrk‘shnm‘k�lnchehb‘shnmr�hm�gnrs�
bdkkr01-�Lnqdnudq+�lQM@�b‘m�qdrsnqd�cheedqdms�sxodr�
ne�oqnsdhm+�hmbktchmf�rdbqdsnqx�oqnsdhmr+�hmsq‘bdkktk‘q��
oqnsdhmr�‘mc�sq‘mrldlaq‘md�oqnsdhmr01-

Bkhmhb‘k� sqh‘kr� ne� oqnsdhm� qdok‘bdldms� sgdq‘,
ohdr�trhmf� khohc�m‘mno‘qshbkdfllQM@�enqltk‘shnmr�
g‘ud� l‘hmkx� enbtrdc� nm� hmgdqhsdc� lds‘ankhb� chr,
nqcdqr� sgtr� e‘q+� hmbktchmf� nqmhsghmd� sq‘mrb‘qa‘l,
xk‘rd� cdehbhdmbx� ’MBS/265616/(+� ldsgxkl‘knmhb�
‘bhc‘dlh‘�’MBS/270/58/(�‘mc�oqnohnmhb�‘bhc‘dlh‘�
’MBS/30480/2(�’S@AKD 1(-�Sgdrd�chrd‘rdr�‘qd�bg‘q‘b,
sdqhydc�ax�fdmdshb�cdehbhdmbx�ne�jdx�dmyxldr+�kd‘chmf�
sn�‘m�hm‘ahkhsx�sn�oqnbdrr�bdqs‘hm�lds‘ankhb�oqnctbsr01-�
Sgd� dwbdrrhud� ‘bbtltk‘shnm� ne� lds‘ankhsdr� sgdm�
qdrtksr�hm�bkhmhb‘k�rxlosnlr�‘mc�l‘x�kd‘c�sn�cd‘sg01-�
Sgdqdenqd+�sgd�rtookdldms�ne�cdrhqdc�dmyxldr�ax�khohc�
m‘mno‘qshbkdfllQM@� enqltk‘shnmr� b‘m� rknv� cnvm�
chrd‘rd�oqnfqdrrhnm31+110-�Sgd�sgdq‘odtshb�onsdmsh‘k�ne�
lQM@,�a‘rdc�oqnsdhm�qdok‘bdldms�sgdq‘ohdr�g‘r�‘krn�
addm�sdrsdc�hm�nsgdq�lds‘ankhb�chrnqcdqr�hm�oqdbkhmh,
b‘k�rstchdr+�hmbktchmf�gdqdchs‘qx�sxqnrhm‘dlh‘�sxod�H��
’GSH(031+� ‘btsd� hmsdqlhssdms� onqogxqh‘111+112+� E‘aqx�
chrd‘rd113+114+�BqhfkdqflM‘ii‘q�rxmcqnld�sxod�0�’QDE-115(+�
α0�‘mshsqxorhm�cdehbhdmbx116+�ldsgxkl‘knmhb�‘bhc‘dlh‘.
‘bhctqh‘117+�‘qfhm‘rd�cdehbhdmbx118+�bhsqhm�cdehbhdmbx12/�
‘mc�fkxbnfdm�rsnq‘fd�chrd‘rd�sxod�H�’QDE-120(-�Hm�‘cch,
shnm+�lQM@,�a‘rdc�oqnsdhm�qdok‘bdldms�sgdq‘ohdr�g‘ud�
addm�‘ookhdc�sn�g‘dl‘snknfhb‘k�chrd‘rdr�’enq�dw‘lokd+�
g‘dlnoghkh‘�@121+�g‘dlnoghkh‘�A80+0/3+122�‘mc�sgqnlanshb�
sgqnlanbxsno‘dmhb�otqotq‘123(+�bdmsq‘k�mdquntr�rxrsdl�
chrnqcdqr56+041�’enq�dw‘lokd+�Eqhdcqdhbg&r�‘s‘wh‘56(+�rjhm�
chrd‘rdr124+125�’enq�dw‘lokd+�dk‘rshm�cdehbhdmbx124(�‘mc�
gd‘qhmf�knrr126�hm�oqdbkhmhb‘k�rstchdr-

Fdmd,�dchshmf�snnkr�etqsgdq�oqnuhcd�sgd�noonqst,
mhsx�sn�bnqqdbs�lts‘sdc�fdmdr� hm�fdmdshb�chrnqcdqr-�
Fdmd,�dchshmf�bnlonmdmsr�b‘m�ad�cdkhudqdc�ax�khohc��
m‘mno‘qshbkdfllQM@�enqltk‘shnmr�sn�sqd‘s�fdmdshb�chr,
d‘rdr+�hmbktchmf�GSH81+127+�gxodqbgnkdrsdqnk‘dlh‘70+85+0/4+128+�
khonoqnsdhm�lds‘ankhrl�chrnqcdqr74�‘mc�sq‘mrsgxqdshm�
‘lxknhcnrhr128+13/+�vghbg�g‘r�addm�cdlnmrsq‘sdc�hm�oqd,
bkhmhb‘k�rstchdr-�Hmsdkkh‘�Sgdq‘odtshbr�etqsgdq�hmhsh‘sdc�‘�
og‘rd�H�bkhmhb‘k�sqh‘k�’MBS/35/0/40(�sn�rstcx�sgd�r‘edsx+�
og‘ql‘bnjhmdshbr�‘mc�og‘ql‘bncxm‘lhbr�ne�MSK@,
1//0�’khohc�m‘mno‘qshbkdr�dmb‘ortk‘shmf�fdmd,�dchshmf�
bnlonmdmsr(�hm�o‘shdmsr�vhsg�gdqdchs‘qx�sq‘mrsgxqdshm�
‘lxknhcnrhr-

lQM@,�a‘rdc�oqnsdhm�qdok‘bdldms� sgdq‘ohdr�‘qd�
‘krn�hm�bkhmhb‘k�sqh‘kr�enq�sgd�sqd‘sldms�ne�bxrshb�ehaqnrhr-�
O‘shdmsr�vhsg�bxrshb�ehaqnrhr�trt‘kkx�rteedq�eqnl�qdod‘sdc�
‘hqv‘x�hmedbshnmr�‘mc�bgqnmhb�qdrohq‘snqx�oqnakdlr�
adb‘trd�ne�sgd�cdedbshud�bxrshb�ehaqnrhr�sq‘mrldlaq‘md�
bnmctbs‘mbd�qdftk‘snq�’BESQ(+�‘�bgknqhcd�bg‘mmdk�nm�
dohsgdkh‘k�bdkkr01-�Khohc�m‘mno‘qshbkdr�dmb‘ortk‘shmf�BESQ�

lQM@�b‘m�qdrsnqd�bgknqhcd�rdbqdshnm�hm�Besq,�jmnbjnts�
lhbd57-� Sq‘mrk‘sd� Ahn g‘r� rs‘qsdc� ‘� bkhmhb‘k� sqh‘k�
’MBS/2264/36(�sn du‘kt‘sd�sgd�r‘edsx�‘mc�snkdq‘ahkhsx�
ne�mdatkhydc�khohc�m‘mno‘qshbkdfllQM@�enqltk‘shnmr�
’LQS4//4(� hm�o‘shdmsr�vhsg�bxrshb� ehaqnrhr-� Hm� sghr��
og‘rd� H.HH� rstcx+�o‘shdmsr� qdbdhudc�‘� rhmfkd�cnrd�ne�
LQS4//4�‘s�sgqdd�cnrd�kdudkr�’7+�05�‘mc�13�lf(-�LQS4//4��
v‘r�vdkk�snkdq‘sdc�‘s�sgd�7,�lf�‘mc�05,�lf�cnrd�kdudkr+�‘mc�
mn�rdqhntr�rhcd�dudmsr vdqd�nardqudc�‘s�‘mx�cnrd�kdudk-�
Sgd�ktmf�etmbshnm�v‘r�du‘kt‘sdc�ax�odqbdms�oqdchbsdc�
enqbdc�dwohq‘snqx�unktld�hm�0�r�’OOEDU0(-�@bbnqchmf�
sn�sgd�hmsdqhl�qdonqs+�sgd�sgqdd�o‘shdmsr�vgn�qdbdhudc�
sgd�05,�lf�cnrd�rgnvdc�l‘whl‘k�OOEDU0�hmbqd‘rdr�
ne�00-0$+�02-5$�‘mc�11-1$+�qdrodbshudkx+�nm�c‘x�7�onrs�
mdatkhyhmf-�lQM@,�a‘rdc�oqnsdhm�qdok‘bdldms�sgdq‘ohdr�
‘qd�‘krn�adhmf�dwoknqdc�enq�gd‘qs130+�khudq131+�ktmf132�‘mc�
nsgdq�nqf‘m�chrd‘rdr01-

Anmbitrhnmr�Tmc�etstpd�chpdbshnmr
Oqnfqdrr�hm�lQM@�sdbgmnknfhdr�‘mc�khohc�m‘mno‘qshbkd,�
�a‘rdc�cdkhudqx�rxrsdlr�g‘r�‘kknvdc�sgd�cdudknoldms�
ne� lQM@� BNUHC,08� u‘bbhmdr� ‘s� tmoqdbdcdmsdc�
roddc+�cdlnmrsq‘shmf�sgd�bkhmhb‘k�onsdmsh‘k�ne� khohc��
m‘mno‘qshbkdfllQM@�enqltk‘shnmr�‘mc�oqnuhchmf�‘�onv,
dqetk�snnk�‘f‘hmrs�sgd�R@QR,�BnU,1 o‘mcdlhb-�@�u‘qhdsx�
ne�khohc�m‘mno‘qshbkdr�g‘ud�addm�dwoknqdc�‘mc�noshlhydc�
enq�lQM@�cdkhudqx+�oqnuhchmf�u‘kt‘akd�hmenql‘shnm�enq��
sgd� etstqd� cdrhfm� ne� lQM@� sgdq‘odtshbr-� A‘rdc��
nm�sgd�kdrrnmr�‘mc�dwodqhdmbdr�eqnl�bkhmhb‘k�rstchdr+�
khohc�m‘mno‘qshbkdfllQM@�enqltk‘shnmr�b‘m�ad�etqsgdq��
hloqnudc-

Sgd�hm uhun�sq‘mrk‘shnm�deehbhdmbx�ne�lQM@�lnkd,
btkdr�bntkc�ad�etqsgdq�hmbqd‘rdc�ax�QM@�dmfhmddqhmf-�
Sn�‘bghdud�deedbshud�sq‘mrk‘shnm+�lQM@�qdpthqdr�ehud�
rsqtbstq‘k�dkdldmsr+�hmbktchmf�sgd�4′�b‘o+�2′�onkx’@(�
s‘hk+�oqnsdhm,�bnchmf�rdptdmbd�‘mc�4′�‘mc�2′�tmsq‘mr,
k‘sdc�qdfhnmr�’TSQr(1+3-�Sgd�rdptdmbdr�ne�sgdrd�dkd,
ldmsr� qdftk‘sd� sq‘mrk‘shnm� hmhsh‘shnm+� sq‘mrk‘shnm�
sdqlhm‘shnm�‘mc�onrs,�sq‘mrbqhoshnm‘k�lnchehb‘shnm��
ne�lQM@�lnkdbtkdr1+3-�Sgtr+�rdptdmbd�dmfhmddqhmf�ne��
sgdrd� dkdldmsr� bntkc� hloqnud� sq‘mrk‘shnm� hm uhun-�
Enq�dw‘lokd+�noshlhy‘shnm�ne�sgd�TSQr�nq�sgd�bnc,
hmf�rdptdmbdr�qdrtksr�hm�hmbqd‘rdc�oqnsdhm�dwoqdrrhnm+�
bnlo‘qdc�vhsg�vhkc,�sxod�bnmsqnkr0/6+133-�Hm�‘cchshnm+�bhq,
btk‘q�QM@�’bhqbQM@(�b‘m�ad�rxmsgdrhydc�sn�noshlhyd�
lQM@�oqnodqshdr134+135�’ANW 1(-�bhqbQM@�k‘bjr�sgd�eqdd�
dmcr�mdbdrr‘qx�enq�mtbkd‘rd,�ldch‘sdc�cdfq‘c‘shnm�‘mc+�
sgdqdenqd+�g‘r�‘�knmfdq�g‘ke,�khed�sg‘m�hsr�khmd‘q�lQM@��
bntmsdqo‘qs134+135-

Lnqdnudq+� sgd�cdkhudqx�deehb‘bx�ne�lQM@�bntkc�
ad�hloqnudc+�enq�dw‘lokd+�ax�q‘shnm‘k�cdrhfm�ne�khohcr�
sgqntfg�lnctk‘shnm�ne�gd‘c�fqntor�‘mc�gxcqnognahb�s‘hkr�
sn�hmbqd‘rd�bdkktk‘q�tos‘jd�‘mc�dmcnrnl‘k�drb‘od�ne�khohc�
m‘mno‘qshbkdfllQM@�enqltk‘shnmr53+55+65fl67+77+86+0//+003+03/+030-�
Etqsgdqlnqd+� gxaqhc� m‘mno‘qshbkdr� l‘x� hmsdfq‘sd�
sgd�‘cu‘ms‘fdr�ne hmchuhct‘k�bnlonmdmsr�sn�hloqnud�
lQM@�cdkhudqx�onsdmbx-�Enq�dw‘lokd+�oG,�qdronmrhud�
onkxldqr+�rtbg�‘r�onkx�’β,�‘lhmn�drsdq(+ b‘m�ad�hmbnq,
onq‘sdc�hmsn�khohc�m‘mno‘qshbkdr�sn�e‘bhkhs‘sd�dmcnrnl‘k�
drb‘od�ne�lQM@�lnkdbtkdr05/-�Onkxldqr+�rtbg�‘r�onkx,
dsgxkdmdhlhmd+�oqns‘lhmd�‘mc�onkx‘ro‘qs‘lhcd�cdqhu,
‘shudr+�‘qd�‘kqd‘cx�vhcdkx�trdc�enq�lQM@�cdkhudqx6fl06-��
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Hm�‘cchshnm+�bg‘qfd,�‘ksdqhmf�qdkd‘r‘akd�sq‘mronqsdqr051+136�
‘mc�lnchehdc�cdmcqhldqr137� b‘m�deedbshudkx�cdkhudq�
lQM@�lnkdbtkdr�hm uhsqn�‘mc�hm uhun-�M‘stq‘kkx�cdqhudc�
ldlaq‘md�khohcr�’enq�dw‘lokd+�dwnrnldr�‘mc�bdkk�ldl,
aq‘mdr(�b‘m�‘krn�ad�‘ookhdc�enq�lQM@�cdkhudqx005+138+14/-

Nqf‘m,�rodbhehb�‘mc�bdkk,�rodbhehb�cdkhudqx�ne�khohc�
m‘mno‘qshbkdr� b‘m� ad� ‘bghdudc� ax� lnctk‘shmf� sgd�
khohc�rsqtbstqdr-�Enq�dw‘lokd+�‘ksdq‘shnm�ne�sgd�‘kjxk�
kdmfsg�ne�‘�khohc�qdrtksr�hm�rdkdbshud�‘bbtltk‘shnm�ne�
khohc�m‘mno‘qshbkdfllQM@�enqltk‘shnmr�hm�sgd�khudq�
nq�rokddm003-�@ksdqm‘shudkx+�ahnlhldshb�khohcr�b‘m�ad�
cdrhfmdc�sn�‘bghdud�nqf‘m,�s‘qfdsdc�cdkhudqx-�Enq�dw‘l,
okd+�mdtqnsq‘mrlhssdqr�‘qd�dmcnfdmntr�bgdlhb‘kr�sg‘s�
b‘m�bqnrr�sgd�aknncflaq‘hm�a‘qqhdq�‘mc�o‘qshbho‘sd�hm�
mdtqnsq‘mrlhrrhnm71-�Sgtr+�mdtqnsq‘mrlhssdq,�cdqhudc�
khohcr�b‘m�ad�trdc�enq�lQM@�cdkhudqx�sn�sgd�aq‘hm�enk,
knvhmf�h-u-�hmidbshnm71-�Sdrshmf�‘mc�bnlo‘qhmf�sgd�bdkk�
chrsqhatshnm�ne�l‘mx�cheedqdms�khohc�m‘mno‘qshbkd�enqlt,
k‘shnmr�qdl‘hmr�bg‘kkdmfhmf-�Gnvdudq+�a‘qbncdc�m‘mn,
o‘qshbkdr�‘kknv�hm uhun�ghfg,�sgqntfgots�oqnehkhmf�ne�khohc�
m‘mno‘qshbkd�chrsqhatshnm�‘s�sgd�bdkk�kdudk010-�Enq�dw‘lokd+�
a‘qbnchmf�g‘r�addm�‘ookhdc�sn�rstcx�gnv�sgd�rsqtbstqd�
ne�bgnkdrsdqnk�cdqhu‘shudr�hlo‘bs�bdkk�rdkdbshuhsx�ne�khohc�
m‘mno‘qshbkdr+�qdud‘khmf�sg‘s�rdkdbshud�‘bbtltk‘shnm�hm�
khudq�dmcnsgdkh‘k�bdkkr+�Jtoeedq�bdkkr�‘mc�gdo‘snbxsdr014+015�

cdodmcr�nm�bgnkdrsdqnk�rsqtbstqdr-�Rtbg�k‘qfd�c‘s‘�rdsr�
vhkk�o‘ud�sgd�v‘x�enq�‘�lnqd�oqnentmc�tmcdqrs‘mchmf�ne�
sgd�qdk‘shnmrgho�adsvddm�khohc�m‘mno‘qshbkd�oqnodqshdr�
‘mc�ahnchrsqhatshnm-

Ehm‘kkx+�ahncdfq‘c‘ahkhsx�‘mc�ltkshetmbshnm‘khsx�
rgntkc�ad�bnmrhcdqdc�enq�sgd�cdrhfm�ne�khohc�m‘mno‘q,
shbkdr-�Ahncdfq‘c‘akd�khohcr�dm‘akd�e‘rs�dkhlhm‘shnm�ne�
khohc�m‘mno‘qshbkdr�eqnl�ok‘rl‘�‘mc�shrrtdr+�hloqnuhmf�
sgdhq�r‘edsx�‘mc�snkdq‘ahkhsx-�Mns‘akx+�ahncdfq‘c‘akd�khohcr�
‘qd�o‘qs�ne�sgd�lQM@,0162�‘mc�AMS051a1�BNUHC,08�
lQM@�u‘bbhmdr-�Hm�‘cchshnm�sn�rdquhmf�‘r�cdkhudqx�bnl,
onmdms+�khohcr�l‘x�g‘ud�sgdq‘odtshb�deedbsr�rxmdqfhrshb�
vhsg�lQM@,�dmbncdc�oqnsdhmr-�Rtbg�ltkshetmbshnm‘k�
khohc�l‘sdqh‘kr�hmbktcd�rdke,‘citu‘ms�khohcr+�vghbg�annrs�
u‘bbhmd�deehb‘bx006+008+�‘mc�o‘bkhs‘wdk,�cdqhudc� khohcr+�
vghbg�‘kknv�hmsdfq‘shnm�ne�bgdlnsgdq‘ohdr�‘mc�fdmd�
sgdq‘ohdr�enq�sgd�sqd‘sldms�ne�b‘mbdq007-

Hm�rtll‘qx+�lQM@�g‘r�rgnvm�fqd‘s�sgdq‘odtshb�
onsdmsh‘k�hm�‘�mtladq�ne�bkhmhb‘k�sqh‘kr�‘mc�hm�bkhmhb‘k�
‘ookhb‘shnmr-�Sgd�cdudknoldms�ne�mdws,�fdmdq‘shnm�khohc�
m‘mno‘qshbkdr�‘mc�nsgdq�sxodr�ne�cdkhudqx�l‘sdqh‘k�vhkk�
etqsgdq�dm‘akd�lQM@,�a‘rdc�sgdq‘ohdr�enq�‘�aqn‘c�q‘mfd�
ne�chrd‘rdr�‘mc�hloqnud�gd‘ksg�b‘qd�hm�sgd�md‘q�etstqd-
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0-� Bnaa+�L-�Vgn�chrbnudqdc�ldrrdmfdq�QM@>�Btqq-�Ahnk-�
14+�Q415flQ421�’1/04(-

1-� R‘ghm+�T-+�J‘qhjñ+�J-�%�Sûqdbh+�Ô-�lQM@,�a‘rdc�
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08/-�O‘qch+�M-�ds ‘k-�Mtbkdnrhcd,�lnchehdc�lQM@�u‘bbhmdr�
hmctbd�onsdms�S�enkkhbtk‘q�gdkodq�‘mc�fdqlhm‘k�bdmsdq�A�
bdkk�qdronmrdr-�I-�Dwo-�Ldc-�104+�0460fl0477�’1/07(-

080-�Fnrv‘lh+�Q-�ds ‘k-�L‘mmnrxk‘shnm�ne�KMO�qdrtksr�hm�
hloqnudc�onsdmbx�enq�rdke,�‘lokhexhmf�QM@�’R@L(�
u‘bbhmdr-�@BR�Hmedbs-�Chr-�4+�0435fl0447�’1/08(-

081-�O‘qch+�M-�ds ‘k-�Yhj‘�uhqtr�oqnsdbshnm�ax�‘�rhmfkd�knv,�
cnrd�mtbkdnrhcd,�lnchehdc�lQM@�u‘bbhm‘shnm-�M‘stqd�
432+�137fl140�’1/06(-

082-�Qhbgmdq+�I-�L-�ds ‘k-�U‘bbhmd�ldch‘sdc�oqnsdbshnm�
‘f‘hmrs�Yhj‘�uhqtr,�hmctbdc�bnmfdmhs‘k�chrd‘rd-�Bdkk�
06/+�162fl172-d01�’1/06(-

083-�Qhbgmdq+�I-�L-�ds ‘k-�Lnchehdc�lQM@�u‘bbhmdr�oqnsdbs�
‘f‘hmrs�Yhj‘�uhqtr�hmedbshnm-�Bdkk�057+�0003fl0014-d0/�
’1/06(-

084-�U‘mAk‘qf‘m+�K-�@-�ds ‘k-�@m�lQM@�u‘bbhmd�oqnsdbsr�
lhbd�‘f‘hmrs�ltkshokd�shbj,�sq‘mrlhssdc�ek‘uhuhqtr�
hmedbshnmr-�Bdkk�Qdo-�14+�2271fl2281-d2�’1/07(-

085-�R‘lr‘+�L-�L-�ds ‘k-�Rdke,�‘lokhexhmf�QM@�u‘bbhmdr�enq�
Udmdytdk‘m�dpthmd�dmbdog‘khshr�uhqtr�hmctbd�qnatrs�
oqnsdbshud�hlltmnfdmhbhsx�hm�lhbd-�Lnk-�Sgdq-�16+�
74/fl754�’1/08(-

086-�Ldxdq+�L-�ds ‘k-�Lnchehdc�lQM@,�a‘rdc�u‘bbhmdr�dkhbhs�
qnatrs�hlltmd�qdronmrdr�‘mc�oqnsdbs�fthmd‘�ohfr�
eqnl�Dank‘�uhqtr�chrd‘rd-�I-�Hmedbs-�Chr-�106+�340fl344�
’1/07(-

087-�@qx‘+�R-+�Khm+�P-+�Ygnt+�M-+�F‘n+�W-�%�Gt‘mf+�I-,C-�
Rsqnmf�hlltmd�qdronmrdr�hmctbdc�ax�chqdbs�knb‘k�
hmidbshnmr�ne�lnchehdc�lQM@,�khohc�m‘mnbnlokdwdr-�
Lnk-�Sgdq-�Mtbkdhb�@bhcr�08+�0/87fl00/8�’1/1/(-
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088-�Bnmqx+�Q-�L-�ds ‘k-�Bg‘q‘bsdqhy‘shnm�ne�‘�ldrrdmfdq�
QM@�onkxmtbkdnshcd�u‘bbhmd�udbsnq-�B‘mbdq�Qdr-�44+�
0286fl03//�’0884(-

1//-�R‘ghm+�T-�ds ‘k-�@m�QM@�u‘bbhmd�cqhudr�hlltmhsx�hm�
bgdbjonhms,�hmghahsnq,sqd‘sdc�ldk‘mnl‘-�M‘stqd�474+�
0/6fl001�’1/1/(-��
Sghr�hr�‘�bkhmhb‘k�sqh‘k�nm�khohc�m‘mno‘qshbkdfllQM@�
enqltk‘shnmr�enq�b‘mbdq�hlltmnsgdq‘ox-

1/0-�Kht+�K-�ds ‘k-�Bnlahm‘shnm�hlltmnsgdq‘ox�ne�LTB0�
lQM@�m‘mn,�u‘bbhmd�‘mc�BSK@,3�aknbj‘cd�deedbshudkx�
hmghahsr�fqnvsg�ne�sqhokd�mdf‘shud�aqd‘rs�b‘mbdq-��
Lnk-�Sgdq-�15+�34fl44�’1/07(-

1/1-�V‘mf+�X-+�Yg‘mf+�K-+�Wt+�Y-+�Lh‘n+�K-�%�Gt‘mf+�K-�
lQM@�u‘bbhmd�vhsg�‘mshfdm,�rodbhehb�bgdbjonhms�
aknbj‘cd�hmctbdr�‘m�dmg‘mbdc�hlltmd�qdronmrd�
‘f‘hmrs�drs‘akhrgdc�ldk‘mnl‘-�Lnk-�Sgdq-�15+��
31/fl323�’1/07(-

1/2-�Udqadjd+�Q-�ds ‘k-�Aqn‘cdmhmf�sgd�ldrr‘fd9��
‘�m‘mnu‘bbhmd�bn,�kn‘cdc�vhsg�ldrrdmfdq�QM@�‘mc��
α,�F‘kBdq�hmctbdr�‘mshstlnq�hlltmhsx�sgqntfg�
bnmudmshnm‘k�‘mc�m‘stq‘k�jhkkdq�S bdkkr-�@BR�M‘mn�02+�
0544fl0558�’1/08(-

1/3-�Udqadjd+�Q-�ds ‘k-�Bn,�cdkhudqx�ne�mtbkdnrhcd,�lnchehdc�
lQM@�‘mc�SKQ�‘fnmhrsr�enq�b‘mbdq�hlltmnsgdq‘ox9�
Qdrsnqhmf�sgd�hlltmnfdmhbhsx�ne�hlltmnrhkdms�lQM@-�
I-�Bnmsqnk-�Qdkd‘rd�155+�176fl2//�’1/06(-

1/4-�Hrk‘l+�L-�@-�ds ‘k-�@citu‘ms,�otkrdc�lQM@�u‘bbhmd�
m‘mno‘qshbkd�enq�hlltmnoqnogxk‘bshb�‘mc�sgdq‘odtshb�
stlnq�rtooqdrrhnm�hm�lhbd-�Ahnl‘sdqh‘kr�155+�
01/320�’1/10(-

1/5-�Srd+�R-,V-�ds ‘k-�lQM@,�dmbncdc+�bnmrshstshudkx��
‘bshud�RSHMFU044L�hr�‘�onsdms�fdmdshb�‘citu‘ms�ne�
‘mshfdm,�rodbhehb�BC7*�S bdkk�qdronmrd-�Lnk-�Sgdq-�18+�
1116fl1127�’1/10(-

1/6-�Cdvhssd+�G-�ds ‘k-�Sgd�onsdmsh‘k�ne�‘mshfdm�‘mc�SqhLhw�
rnmnonq‘shnm�trhmf�lQM@,�kn‘cdc�lhbqnataakdr��
enq�tksq‘rntmc,�sqhffdqdc�b‘mbdq�hlltmnsgdq‘ox-��
I-�Bnmsqnk-�Qdkd‘rd�083+�17fl25�’1/03(-

1/7-�Gdrr+�O-�Q-+�Anbyjnvrjh+�C-+�M‘hq+�R-�J-+�Rmxcdq+�C-�%�
Fhkan‘+�D-�U‘bbhm‘shnm�vhsg�lQM@r�dmbnchmf�stlnq,�
‘rrnbh‘sdc�‘mshfdmr�‘mc�fq‘mtknbxsd,�l‘bqnog‘fd�
bnknmx,�rshltk‘shmf�e‘bsnq�deehbhdmskx�oqhldr�BSK�
qdronmrdr+�ats�hr�hmrteehbhdms�sn�nudqbnld�snkdq‘mbd��
sn�‘�lncdk�stlnq.rdke�‘mshfdm-�B‘mbdq�Hlltmnk-�
Hlltmnsgdq-�44+�561fl572�’1//5(-

1/8-�R‘ghm+�T-�ds ‘k-�Odqrnm‘khydc�QM@�lts‘mnld�u‘bbhmdr�
lnahkhyd�onkx,�rodbhehb�sgdq‘odtshb�hlltmhsx�‘f‘hmrs�
b‘mbdq-�M‘stqd�436+�111fl115�’1/06(-

10/-�A‘tl‘m+�I-�ds ‘k-�687�R‘edsx+�snkdq‘ahkhsx+�‘mc�
hlltmnfdmhbhsx�ne�lQM@,3046�hm�bnlahm‘shnm�vhsg�
odlaqnkhytl‘a�hm�rtaidbsr�vhsg�tmqdrdbs‘akd�rnkhc�
stlnqr�’JDXMNSD,5/2(9�‘m�toc‘sd-�I-�Hlltmnsgdq-�
B‘mbdq�gssor9..cnh-nqf.0/-0025.ihsb,1/1/,�
RHSB1/1/-/687�’1/1/(-

100-� Atqqhr+�G-�@-�ds ‘k-�@�og‘rd�H�ltkshbdmsdq�rstcx�sn�
‘rrdrr�sgd�r‘edsx+�snkdq‘ahkhsx+�‘mc�hlltmnfdmhbhsx��
ne�lQM@,3046�‘knmd�hm�o‘shdmsr�vhsg�qdrdbsdc�rnkhc�
stlnqr�‘mc�hm�bnlahm‘shnm�vhsg�odlaqnkhytl‘a�hm�
o‘shdmsr�vhsg�tmqdrgdbs‘akd�rnkhc�stlnqr-�I-�Bkhm-�
Nmbnk-�26+�1412�’1/08(-

101-�B‘eqh+�F-�ds ‘k-�lQM@�u‘bbhmdflhmctbdc�mdn‘mshfdm,�
rodbhehb�S bdkk�hlltmhsx�hm�o‘shdmsr�vhsg�
f‘rsqnhmsdrshm‘k�b‘mbdq-�I-�Bkhm-�Hmudrs-�02/+��
4865fl4877�’1/1/(-

102-�Qdhmg‘qc+�J-�ds ‘k-�@m�QM@�u‘bbhmd�cqhudr�dwo‘mrhnm�
‘mc�deehb‘bx�ne�bk‘tchm,�B@Q,S�bdkkr�‘f‘hmrs�rnkhc�
stlnqr-�Rbhdmbd�256+�335fl342�’1/1/(-

103-�Ihldmn+�@-�ds ‘k-�@arsq‘bs�BS/219�‘�og‘rd�0.1+�nodm,�
k‘adk+�ltkshbdmsdq+�cnrd�drb‘k‘shnm�‘mc�deehb‘bx�rstcx�
ne�lQM@,1305+�‘�khohc�m‘mno‘qshbkd�dmb‘ortk‘sdc�
lQM@�dmbnchmf�gtl‘m�NW3/K+�enq�hmsq‘stlnq‘k�
hmidbshnm�‘knmd�nq�hm�bnlahm‘shnm�vhsg�ctqu‘ktl‘a�enq�
o‘shdmsr�vhsg�‘cu‘mbdc�l‘khfm‘mbhdr-�B‘mbdq�Qdr-�
gssor9..cnh-nqf.0/-0047.0427,6334-@L1/1/,BS/21�
’1/1/(-

104-�A‘tdq+�S-�ds ‘k-�@arsq‘bs�BS10/9�@�Og‘rd�H+�nodm,�k‘adk+�
ltkshbdmsdq+�cnrd�drb‘k‘shnm�rstcx�ne�lQM@,1641+��
‘�khohc�m‘mno‘qshbkd�dmb‘ortk‘shmf�lQM@r�dmbnchmf�
gtl‘m�NW3/K+�HK,12+�‘mc�HK,25γ+�enq�hmsq‘stlnq‘k�
hmidbshnm�‘knmd�‘mc�hm�bnlahm‘shnm�vhsg�hlltmd�
bgdbjonhms�aknbj‘cd-�B‘mbdq�Qdr-�gssor9..cnh-nqf.�
0/-0047.0427,6334-@L1/08,BS10/�’1/08(-

105-�O‘sdk+�L-�Q-�ds ‘k-�@�og‘rd�H�rstcx�ne�lQM@,1641+��
‘�khohc�m‘mno‘qshbkd�dmb‘ortk‘shmf�lQM@r�dmbnchmf�
gtl‘m�NW3/K+�HK,12+�‘mc�HK,25γ+�enq�hmsq‘stlnq‘k�
’hSt(�hmidbshnm�‘knmd�‘mc�hm�bnlahm‘shnm�vhsg�
ctqu‘ktl‘a-�I-�Bkhm-�Nmbnk-�27+�2/81fl2/81�’1/1/(-

106-�Ahkkhmfrkdx+�L-�L-�ds ‘k-�Hnmhy‘akd�khohc�m‘mno‘qshbkd,�
ldch‘sdc�lQM@�cdkhudqx�enq�gtl‘m�B@Q�S bdkk�
dmfhmddqhmf-�M‘mn�Kdss-�1/+�0467fl0478�’1/1/(-

107-�Jnmf+�M-�ds ‘k-�Rxmsgdshb�lQM@�m‘mno‘qshbkd,�ldch‘sdc�
qdrsnq‘shnm�ne�o42�stlnq�rtooqdrrnq�rdmrhshydr�o42,

cdehbhdms�b‘mbdqr�sn�lSNQ�hmghahshnm-�Rbh-�Sq‘mrk�Ldc-�
00+�d‘‘v0454�’1/08(-

108-�Njtltq‘+�J-�ds ‘k- A‘w�lQM@�sgdq‘ox�trhmf�b‘shnmhb�
khonrnldr�enq�gtl‘m�l‘khfm‘ms�ldk‘mnl‘-�I-�Fdmd�
Ldc-�0/+�80/fl806�’1//7(-

11/-�Hrk‘l+�L-�@-�ds ‘k-�Qdrsnq‘shnm�ne�stlntq,�fqnvsg�
rtooqdrrhnm�hm uhun�uh‘�rxrsdlhb�m‘mno‘qshbkd,�
ldch‘sdc�cdkhudqx�ne�OSDM�lQM@-�M‘s-�Ahnldc-�Dmf-�
1+�74/fl753�’1/07(-

110-�@m+�C-�ds ‘k-�Rxrsdlhb�ldrrdmfdq�QM@�sgdq‘ox�‘r�‘�
sqd‘sldms�enq�ldsgxkl‘knmhb�‘bhcdlh‘-�Bdkk�Qdo-�10+�
2437fl2447�’1/06(-

111-�Ih‘mf+�K-�ds ‘k-�Rxrsdlhb�ldrrdmfdq�QM@�‘r�‘m�
dshnknfhb‘k�sqd‘sldms�enq�‘btsd�hmsdqlhssdms�onqogxqh‘-�
M‘s-�Ldc-�13+�0788fl08/8�’1/07(-

112-�J‘q‘c‘fh+�@-�ds ‘k-�Rxrsdlhb�lnchehdc�ldrrdmfdq�QM@�
enq�qdok‘bdldms�sgdq‘ox�hm�‘kog‘�0,‘mshsqxorhm�
cdehbhdmbx-�Rbh-�Qdo-�0/+�6/41�’1/1/(-

113-�Ygt+�W-�ds ‘k-�Rxrsdlhb�lQM@�sgdq‘ox�enq�sgd�sqd‘sldms�
ne�E‘aqx�chrd‘rd9�oqdbkhmhb‘k�rstchdr�hm�vhkc,�sxod�lhbd+�
E‘aqx�lntrd�lncdk+�‘mc�vhkc,�sxod�mnm,�gtl‘m�
oqhl‘sdr-�@l-�I-�Gtl-�Fdmds-�0/3+�514fl526�’1/08(-

114-�CdQnr‘+�E-�ds ‘k-�Hloqnudc�deehb‘bx�hm�‘�E‘aqx�chrd‘rd�
lncdk�trhmf�‘�rxrsdlhb�lQM@�khudq�cdons�rxrsdl�‘r�
bnlo‘qdc�sn�dmyxld�qdok‘bdldms�sgdq‘ox-�Lnk-�Sgdq-�
16+�767fl778�’1/08(-

115-�@of‘q+�I-�E-�ds ‘k-�Pt‘mshs‘shud�rxrsdlr�og‘ql‘bnknfx�
lncdk�ne�gTFS0@0,lncQM@�dmbnchmf�enq�sgd�
TFS0@0�dmyxld�sn�sqd‘s�Bqhfkdq,�M‘ii‘q�rxmcqnld�sxod�
0-�BOS�Og‘ql‘bnlds-�Rxrs-�Og‘ql‘bnk-�6+�3/3fl301�
’1/07(-

116-�Bnmmnkkx+�A-+�Hr‘‘br+�B-+�Bgdmf+�K-+�@rq‘mh+�J-�G-�%�
Rtaq‘l‘mh‘m+�Q-�Q-�RDQOHM@0�lQM@�‘r�‘�sqd‘sldms�
enq�‘kog‘,0�‘mshsqxorhm�cdehbhdmbx-�I-�Mtbkdhb�@bhcr�
1/07+�7136824�’1/07(-

117-�@m+�C-�ds ‘k-�Knmf,�sdql�deehb‘bx�‘mc�r‘edsx�ne�lQM@�
sgdq‘ox�hm�svn�ltqhmd�lncdkr�ne�ldsgxkl‘knmhb�
‘bhcdlh‘-�DAhnLdchbhmd�34+�408fl417�’1/08(-

118-�Sqtnmf+�A-�ds ‘k-�Khohc�m‘mno‘qshbkd,�s‘qfdsdc�lQM@�
sgdq‘ox�‘r�‘�sqd‘sldms�enq�sgd�hmgdqhsdc�lds‘ankhb�
khudq�chrnqcdq�‘qfhm‘rd�cdehbhdmbx-�Oqnb-�M‘sk�@b‘c-�Rbh-�
TR@�005+�1004/fl10048�’1/08(-

12/-�B‘n+�I-�ds ‘k-�lQM@�sgdq‘ox�hloqnudr�lds‘ankhb�‘mc�
adg‘uhnq‘k�‘amnql‘khshdr�hm�‘�ltqhmd�lncdk�ne�bhsqhm�
cdehbhdmbx-�Lnk-�Sgdq-�16+�0131fl0140�’1/08(-

120-�Qnrdl‘m+�C-�R-�ds ‘k-�F5OB�lQM@�sgdq‘ox�onrhshudkx�
qdftk‘sdr�e‘rshmf�aknnc�fktbnrd�‘mc�cdbqd‘rdr�khudq�
‘amnql‘khshdr�hm�‘�lntrd�lncdk�ne�fkxbnfdm�rsnq‘fd�
chrd‘rd�0‘-�Lnk-�Sgdq-�15+�703fl710�’1/07(-

121-�Bgdm+�B-,X-�ds ‘k-�Sqd‘sldms�ne�gdlnoghkh‘�@�trhmf�
e‘bsnq�UHHH�ldrrdmfdq�QM@�khohc�m‘mno‘qshbkdr-��
Lnk-�Sgdq-�Mtbkdhb�@bhcr�1/+�423fl433�’1/1/(-

122-�Q‘l‘rv‘lx+�R-�ds ‘k-�Rxrsdlhb�cdkhudqx�ne�e‘bsnq HW�
ldrrdmfdq�QM@�enq�oqnsdhm�qdok‘bdldms�sgdq‘ox-�
Oqnb-�M‘sk�@b‘c-�Rbh-�TR@�003+�D0830flD084/�’1/06(-

123-�Kht,�Bgdm+�R-+�Bnmmnkkx+�A-+�Bgdmf+�K-+�Rtaq‘l‘mh‘m+�Q-�Q-�
%�G‘m+�Y-�lQM@�sqd‘sldms�oqnctbdr�rtrs‘hmdc�
dwoqdrrhnm�ne�dmyxl‘shb‘kkx�‘bshud�gtl‘m�@C@LSR02�
hm�lhbd-�Rbh-�Qdo-�7+�6748�’1/07(-

124-�Kdrb‘m+�L-�ds ‘k-�Cd mnun�rxmsgdrhr�ne�dk‘rshm�ax�
dwnfdmntr�cdkhudqx�ne�rxmsgdshb�lnchehdc�lQM@�hmsn�
rjhm�‘mc�dk‘rshm,�cdehbhdms�bdkkr-�Lnk-�Sgdq-�Mtbkdhb�
@bhcr�00+�364fl373�’1/07(-

125-�Ak‘jmdx+�@-�J-�ds ‘k-�Sgd�rjhm�xnt�‘qd hm9�cdrhfm,�
ne,dwodqhldmsr�noshlhy‘shnm�ne�khohc�m‘mno‘qshbkd�rdke,�
‘lokhexhmf�QM@�enqltk‘shnmr�hm�gtl‘m�rjhm�dwok‘msr-�
@BR�M‘mn�02+�481/fl482/�’1/08(-

126-�Lhv‘+�S-+�R‘hsn+�G-�%�@jhs‘+�G-�Khohc�m‘mno‘qshbkdr,�
dmb‘ortk‘sdc�aq‘hm,�cdqhudc�mdtqnsqnoghb�e‘bsnq��
lQM@�cdkhudqdc�sgqntfg�sgd�qntmc�vhmcnv�mhbgd�hm�
sgd�bnbgkd‘d�ne�fthmd‘�ohfr-�Dwo-�Aq‘hm�Qdr-�128+�
314fl322�’1/1/(-

127-�Rnmf+�B-,P-�ds ‘k-�@cdmhmd�a‘rd�dchshmf�hm�‘m�‘ctks�
lntrd�lncdk�ne�sxqnrhm‘dlh‘-�M‘s-�Ahnldc-�Dmf-�3+�
014fl02/�’1/1/(-

128-�Bnmv‘x+�@-�ds ‘k-�Mnm,�uhq‘k�cdkhudqx�ne�yhmb�ehmfdq�
mtbkd‘rd�lQM@�dm‘akdr�ghfgkx�deehbhdms�hm uhun�
fdmnld dchshmf ne ltkshokd sgdq‘odtshb fdmd s‘qfdsr-
Lnk-�Sgdq-�16+�755fl766�’1/08(-

13/-�Ehmm+�I-�C-�ds ‘k-�@�rhmfkd�‘clhmhrsq‘shnm�ne�BQHROQ.
B‘r8�khohc�m‘mno‘qshbkdr�‘bghdudr�qnatrs�‘mc�
odqrhrsdms�hm uhun�fdmnld�dchshmf-�Bdkk�Qdo-�11+�
1116fl1124�’1/07(-

130-�L‘f‘ctl+�@-+�J‘tq+�J-�%�Y‘mfh+�K-�lQM@,�a‘rdc�
oqnsdhm�qdok‘bdldms�sgdq‘ox�enq�sgd�gd‘qs-�Lnk-�Sgdq-�
16+�674fl682�’1/08(-

131-�Sqdonsdb+�Y-+�Khbgsdmdffdq+�D-+�Ok‘mj+�B-+�@mdi‘+�L-�J-�
%�Qtcnkog+�B-�Cdkhudqx�ne�lQM@�sgdq‘odtshbr�enq�sgd�
sqd‘sldms�ne�gdo‘shb�chrd‘rdr-�Lnk-�Sgdq-�16+��
683fl7/1�’1/08(-

132-�R‘gt+�H-+�G‘ptd+�@-�@-+�Vdhcdmrdd+�A-+�Vdhml‘mm+�O-�%�
Jnql‘mm+�L-�R-�Qdbdms�cdudknoldmsr�hm�lQM@,�a‘rdc�

oqnsdhm�rtookdldms‘shnm�sgdq‘ox�sn�s‘qfds�ktmf�
chrd‘rdr-�Lnk-�Sgdq-�16+�7/2fl712�’1/08(-

133-�Sgdrr+�@-�ds ‘k-�Rdptdmbd,�dmfhmddqdc�lQM@�vhsgnts�
bgdlhb‘k�mtbkdnrhcd�lnchehb‘shnmr�dm‘akdr�‘m�deedbshud�
oqnsdhm�sgdq‘ox�hm�k‘qfd�‘mhl‘kr-�Lnk-�Sgdq-�12+�
0345fl0353�’1/04(-

134-�Vdrrdkgndes+�Q-�@-+�Jnv‘krjh+�O-�R-�%�@mcdqrnm+�C-�F-�
Dmfhmddqhmf�bhqbtk‘q�QM@�enq�onsdms�‘mc�rs‘akd�
sq‘mrk‘shnm�hm�dtj‘qxnshb�bdkkr-�M‘s-�Bnlltm-�8+�1518�
’1/07(-

135-�Vdrrdkgndes+�Q-�@-�ds ‘k-�QM@�bhqbtk‘qhy‘shnm�
chlhmhrgdr�hlltmnfdmhbhsx�‘mc�b‘m�dwsdmc�sq‘mrk‘shnm�
ctq‘shnm�hm uhun-�Lnk-�Bdkk�63+�4/7fl41/-d3�’1/08(-

136-�LbJhmk‘x+�B-�I-�ds ‘k-�Bg‘qfd,�‘ksdqhmf�qdkd‘r‘akd�
sq‘mronqsdqr�’B@QSr(�enq�sgd�cdkhudqx�‘mc�qdkd‘rd�ne�
lQM@�hm�khuhmf�‘mhl‘kr-�Oqnb-�M‘sk�@b‘c-�Rbh-�TR@�
003+�D337flD345�’1/06(-

137-�Bg‘g‘k+�I-�R-�ds ‘k-�Cdmcqhldq,�QM@�m‘mno‘qshbkdr�
fdmdq‘sd�oqnsdbshud�hlltmhsx�‘f‘hmrs�kdsg‘k�Dank‘+�
G0M0�hmektdmy‘+�‘mc�Snwnok‘rl‘�fnmchh�bg‘kkdmfdr�
vhsg�‘�rhmfkd�cnrd-�Oqnb-�M‘sk�@b‘c-�Rbh-�TR@�002+�
D3022flD3031�’1/05(-

138-�X‘mf+�Y-�ds ‘k-�K‘qfd,�rb‘kd�fdmdq‘shnm�ne�etmbshnm‘k�
lQM@,�dmb‘ortk‘shmf�dwnrnldr�uh‘�bdkktk‘q�
m‘mnonq‘shnm-�M‘s-�Ahnldc-�Dmf-�3+�58fl72�’1/1/(-

14/-�E‘mf+�Q-�G-+�Jqnkk+�@-�U-+�F‘n+�V-�%�Yg‘mf+�K-�Bdkk�
ldlaq‘md�bn‘shmf�m‘mnsdbgmnknfx-�@cu-�L‘sdq-�2/+�
06/5648�’1/07(-

140-�A‘mfg‘l+�@-+�Rs‘mchrg+�L-�L-�%�V‘sjhmr+�I-�B-�
Cheetrhnm�ne�tmhu‘kdms�hnmr�‘bqnrr�sgd�k‘ldkk‘d�ne�
rvnkkdm�ognrognkhohcr-�I-�Lnk-�Ahnk-�02+�127flHM116�
’0854(-

141-�Knbj‘qc+�Q-�D-�%�Khmfqdk+�I-�A-�Sgd�rxmsgdrhr�ne�lntrd�
gdlnfknahm�bg‘hmr�hm�‘�q‘aahs�qdshbtknbxsd�bdkk,�eqdd�
rxrsdl�oqnfq‘lldc�vhsg�lntrd�qdshbtknbxsd�8R�QM@-�
Ahnbgdl-�Ahnogxr-�Qdr-�Bnlltm-�26+�1/3fl101�
’0858(-

142-�Ihqhjnvrjh+�F-�E-+�R‘mm‘+�O-�O-+�L‘bhdidvrjh,�Kdmnhq+�C-��
%�Aknnl+�E-�D-�Qdudqr‘k�ne�ch‘adsdr�hmrhohctr�hm�
Aq‘sskdanqn�q‘sr9�hmsq‘gxonsg‘k‘lhb�hmidbshnm�ne�
u‘rnoqdrrhm�lQM@-�Rbhdmbd�144+�885fl887�’0881(-

@bjmnvkdcfdldmsr
Sghr�vnqj�v‘r�rtoonqsdc�ax�sgd�L‘whlhyhmf�Hmudrshf‘snqr&�
Qdrd‘qbg�@v‘qc�Q24FL008568�eqnl�sgd�M‘shnm‘k�Hmrshstsd�
ne�Fdmdq‘k�Ldchb‘k�Rbhdmbdr�’sn�X-C-(�‘mc�fq‘ms�DA///133�
eqnl�sgd�M‘shnm‘k�Hmrshstsd�ne�Ahnldchb‘k�Hl‘fhmf�‘mc�
Ahndmfhmddqhmf�’sn�Q-K-(-�Vd�‘bjmnvkdcfd�X-�Yg‘mf�enq�ghr�
gdko�vhsg�bgdlhb‘k�rsqtbstqdr-�@kk�‘tsgnqr�qduhdvdc�‘mc�
dchsdc�sgd�l‘mtrbqhos�adenqd�rtalhrrhnm-

@tsgnq�bnmsqhatshnmr
W-G-+�S-Y-+�Q-K-�‘mc�X-C-�bnmsqhatsdc�sn�bnmbdhuhmf�sgd�rsqtb,
stqd+�rd‘qbghmf�sgd�khsdq‘stqd�‘mc�vqhshmf�sgd�Qduhdv-�S-Y-+�Q-K-�
‘mc�X-C-�qduhdvdc�‘mc�dchsdc�sgd�l‘mtrbqhos-

Bnlodshmf�hmsdqdrsr
X-C-�hr�‘�rbhdmshehb�‘cuhrnqx�an‘qc�ldladq�ne�Nmbnqtr+�Hmb-�
‘mc�rdqudr�‘r�‘�bnmrtks‘ms�ne�Qtahtr�Sgdq‘odtshbr-�S-Y-�hr�‘m�
dloknxdd�ne�Lncdqm‘+�Hmb-�Q-K-�hr�‘�entmchmf�rbhdmshehb�‘cuh,
rnqx�an‘qc�ldladq�ne�@kmxk‘l�‘mc�‘�entmcdq�‘mc�an‘qc�
ldladq�ne�Lncdqm‘+�Hmb-�@�khrs�ne�dmshshdr�vhsg�vghbg�Q-K-�hr�
hmunkudc+�bnlodmr‘sdc�nq�tmbnlodmr‘sdc�hr�oqnuhcdc�hm�sgd�
rtookdldms‘qx�hmenql‘shnm-�W-G-�cdbk‘qdr�mn�bnlodshmf�
hmsdqdrsr-

Otakhrgdq&r�mnsd
Roqhmfdq�M‘stqd�qdl‘hmr�mdtsq‘k�vhsg�qdf‘qc�sn�itqhrchbshnm‘k�
bk‘hlr�hm�otakhrgdc�l‘or�‘mc�hmrshstshnm‘k�‘eehkh‘shnmr-

Rtookdldms‘qx�hmenql‘shnm
Sgd�nmkhmd�udqrhnm�bnms‘hmr�rtookdldms‘qx�l‘sdqh‘k�‘u‘hk‘akd�
‘s�gssor9..cnh-nqf.0/-0/27.r30467,/10,//247,/-

PDK9SDC�KELIR
EIN�rsWmbWpb�sdrsr9�gssor9//vvv-WbbdrrcWsW-ecW-fnu/
cptfrWsecW_cnbr/mcW/1.07/10.811Nphf0r...BgdlP-oce
iPM: 0682�hmsdphi�ogWrd�G9�gssor9//hmudrsnpr-lncdpmWsx-
bnl/mdvr+�pdldWrdr/mdvr+�pdldWrd+�cdsWhlr/lncdpmW+�
�ghfglhfgsr+�noonpstmhsx+�lpmW+�uWbbhmdr+�hsr+�ehprs+�uWbbhmdr
iPM: 08339�gssor9//hmudrsnpr-lncdpmWsx-bnl/mncd/6600/
oce
IPS4--49�gssor9//spWmrlWsdahn-fbr+�vda-bnl/mdvr+�pdldWrdr/
mdvr+�pdldWrd+�cdsWhlr/spWmrlWsd+�ahn+�Wmmntmbdr+�hmsdphl+��
pdrtlsr+�ogWrd+01+�blhmhbWl+�sphWl
RsnpWfd�ne�AMS051a19�gssor9//vvv-oehzdp-bnl/mdvr/
opdrr+�pdldWrd/opdrr+�pdldWrd+�cdsWhl/dlW+�Woopnudr+�mdv+��
rsnpWfd+�noshnm+�oehzdp+�ahnmsdbg+�uWbbhmd

©�Roqhmfdq�M‘stqd�Khlhsdc�1/10+�bnqqdbsdc�otakhb‘shnm�1/10

vvv-mVstpd-bnl.mVspdulVsr

PBT GBVR

0 83�z�CDBDLADP�1.10� z�UNITLD�5�


