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Trial Watch: Toll-like receptor agonists in cancer immunotherapy

By: Smith, Melody; Garcia-Martinez, Elena; Fitter, Michael R.; Fucikova, Jitka; Spisek, Radek; Zitvogel, Laurence; Kroemer, Guido;
Galluzzi, Lorenzo

Oncolmmunology (2018}, 7(12), e1526250/1-e1526250/15 | Language: English, Database: CAplus and MEDLINE

A review. Toll-like receptor (TLR) agonists demonstrate therapeutic promise as immunol. adjuvants for anticancer
immunotherapy. To date, three TLR agonists have been approved by US regulatory agencies for use in cancer patients. Addnl., the
potential of hitherto exptl. TLR ligands to mediate clin. useful immunastimulatory effects has been extensively investigated over the
past few years. Here, we summarize recent preclin. and clin. advances in the development of TLR agonists for cancer therapy.
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A review. Toll-like receptors (TLRs) are vital elements of the mammalian immune system
that function by recognizing pathogen-associated mol. patterns (PAMPs), bridging innate and
adaptive immunity. They have become a prominent therapeutic target for the treatment of
infectious diseases, cancer, and allergies, with many TLR agonists currently in clin. trials or
approved as immunostimulants. Numerous studies have shown that conjugation of TLR
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Galon, Jerome; Spisek, Radek; Zitvogel, Laurence; et al
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A review. Accumulating preclin. evidence indicates that Toll-like receptor (TLR) agonists efficiently boost tumor-targeting immune
responses (rejinitiated by most, if not all, paradigms of anticancer immunotherapy. Moreover, TLR agonists have been successfully
employed to ameliorate the efficacy of various chemotherapeutics and targeted anticancer agents, 8t least in rodent tumor models.
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Areview. In the past, antiviral research has focused mainly on viral targets. As the search for effective and differentiated antiviral
therapies continues, cellular targets are becoming more common, bringing with them a variety of challenges and concerns. Toll-like
receptors (TLRs) provide a unigue mechanism to induce an antiviral state in the host. In this review we introduce TLRs as targets for the
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Aza-Flavanones have been identified as a new class of selective microRNA inhibitors. These compounds were found to arrest cell
cycle viz a novel cross species microRNA-dependent regulatory pathway interpreting an unexpected link between cell cycle arrest
and microRMA mediated control in cancer.
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1354644-05-5 K

Absolute stereochemistry shown, Rotation {+)

C21H2302
(4bS.6as,7R.11a5.11bR)-4b,6,6a.7,8,11,
11a,11b,12,13-Decahydro-2-methoxy-6a-
methy...

e 2 & 4 =1
References  Reactions Supplier
879288-35-4 LS

Absolute steregchemistry shown, Rotation (-)

Ca9H36010

Methyl (45.4a5,6aR,75,85,10R, 1R, 12R,
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dode...
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® Suppliers

2
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4-[5,6-Dimethoxy-1-[(4-methylphenyl)
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Reference Reactions

5
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& Substance Detail (101,143

B References (2) B Reactions (4) ® Supplier (1)

CAS Registry Number

1354644-05-5

OH

Absolute stereochemistry shown, Rotation (+)

Condition

Press: 760 Torr
Temp: 20 °C; Press: 760 Torr

Most Acidic Temp: 25 °C

C21H280;
5H-Cycloheptalalphenanthren-7-ol, 4b,6,6a,7.8,11,11a,11b,12,13-decahydro-2-methoxy-6a-methyl-, (4b5,6a5,7R,11aS,11bR)- (ACI)
Key Physical Properties Value
Molecular Weight 312.45
Boiling Point (Predicted) 458.5+45.0 °C
Density (Predicted) 1.088+0.06 g/cm?
pKa (Predicted) 14.81+0.40
Spectra

Next =

* Save

v Other Names and Identifiers

~ Experimental Spectra

~ Predicted Properties
v Predicted Spectra
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v Additional Details
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v Other Names and Identifiers
~ Experimental Spectra

TH NMR

View Carbon-13 NMR Spectrum

Sources

(1) 5alora Tiina; Steroids, (2012), 77{1-2), 110117, CAplu®

v Predicted Properties
v Predicted Spectra

v Bioactivity Indicators

Source

(11 ACD
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© Carbon-13 NMR Spectrum Detail (1 1)

1354644-05-5
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e
H H
—

/ *IL{

A\ _{,I«.\l_,.
b

Absolute stereachemistry shown, Rotation (+)
C21Hza02

CAS Name
(4b5,6a5,7R,11a5,11bR)-4b,6,6a,7.8,11,
113,11b,12,13-Decahydro-2-methoxy-
6a-methyl-54-cycloheptale]phenan
thren-7-ol

~ Conditions

Working Frequency
150 MHz

Solvent

Chloroform-d (B65-43-6)

Temperature
25°C
~ Spectrum Summary

Spectrum ID
04phy12n1_131.C

[«

Peak Data

157.5,138.1, 1339, 1334, 1261, 240 Zan 2m
126.0,113.2, 111.4, 76.9, 55.2, 43.2,
425,419,395 36.2,31.4,30.3,
27.6,26.6,26.2, 17.1 ppm
——Suree
Spectral data were obtained from
Advanced Chemistry Development,
Inc.
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clade; Panicoideae; Andropogonodase; Andropogoneae; Tripsacinae;
Zea.
REFERENCE 1 (bases 1 to 592)
AUTHORS Alexandrov,M.N., Browver,V.V., Freidin,5., Troukhan,M.E.,
Tatarinova,T.V., Zhang,H., Swaller,T.J., Lu,Y.P., Bouck,l.,
Flavell,R.B. and Feldmann,K.A.
TITLE Insights into corn genes derived from large-scale cDNA sequencing
JOURNAL Plant Mol. Biol. 69 (1-2), 179-194 (28@9)
PUBMED 189 34
REFERENCE 2 (bases 1 to 592)
AUTHORS Alexandrov,N.N., Browver,V.V., Freidin,5., Troukhan,M.E.,
Tatarinova,T.V., Zhang,H., Swaller,T.J., Lu,Y.-P., Bouck,J.,
Flavell,R.B. and Feldmann,K.A.
TITLE Direct Submission
JOURNAL Submitted (@4-AUG-2008) Ceres, Inc., 1535 Ranche Conejo Blvd.,
Thousand Oaks, CA 9132@, USA
FEATURES Location/Qualifiers
source 1..592
forganism
Jsmol_type=
Jdb_xref="taxon:4577"
/clone="423458"
s 122..346
/codon_start=1
/product="hypothetical protein”
/protein_id="ACG45598.1"
/translation="METVVGDLMATELRLGLPGTVDDCSOHQQQTQLKVAAPPSNPTR
GKKRPAGAALTVLLAGYLLLLVPELSPSSE” ®
ORTGIN O'
1 acacacaaca ccagtcacca gctcatcaca tccatctcat totactactg cctcagagac ? @
61 caagctgetg caaccggaga aggagatcta ctetactctt cagageactg tgeattgggs ®
121 catggasacc gtcgtgggag acctcatgge gaccgagetg aggotiggoe tgocgggeac [
181 cgtggacgac tgcagccage accagcagca gacccagetg aaggtggeocg cgocgoegte
241 caaccctact aggggcaaga agcgocccge cggtgctgea ctcacggtge tgotegecgs A division of the
301 ctacctcctc ctgetegtge cagagetgtc goctagetcg ttctagacce tctgtcaagt American Chemical Socisty
36l tgtgccacca gtaggatttg atatgtigtt gttctttcta gtacgtgacg tgacagacaa
421 tttgetgetg gtgtocttgt tgttgtagts ghttgcactge gtgttoctgt tatgetatszg
481 gtacgagatg ttagggcatg gittaagcta agctaaggeg atgggggatc agtaccttac
541 ctctecatctc tggetgetga toctttttgt tcttgacaas asaasaasaa as
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6 Alignment Identity: 100%

Query @

Matches: 39
Mismatches: 0

Subject @ 1 1,060 )

View Less

Alignment Subject References References

CAS Registry Number: 785872-37-9
Length: 1,060 nt

Sequence
1 CATTGGGTAC CTCGAGGCCG GCCGGGAGCT CGCACTCACT CACTCACAAG TCACACAGCC ACACTTGAAC CGCTGCCCGC a
81 AGCGGAGGGA GCTTGCACGG GCCAACGCAC ACATAACACA AGCTCGTCGT CGATGGCGCG GTGGGCTGCG GTGCTGGCGC
161 TGGCCGCGGC CACGGCCATC GCCGTGGCGT CCGTGGCGGGE CGGCGACATG AACGCGGACA AGACGGAGTG CGCGGACCAG
241 CTGETGGGCC TGGCGCCGTE CCTGCAGTAC GTGCAGGGGC AGGCCCGCGC GCCGCCGCCC GACTGCTGCG GCGGLCTGCG
321 CCAGGTGLTG GGGAAGAGCC CCAAGTGCCT GTGCGTGCTC GTCAAGGACA AGGACGACCC CAACCTGGGC ATCAAGATCA
481 ACGCCACCCT CGCGCTCGCG CTCCCCAACG CCTGCGGCGC CACCCGCGCC AACGTCTCCC ACTGCGCTCA GCTCCTGCAT
481 ATTCCCCCGG GCTCCAAAGA CGCCGCCGTC TTCAGTCCCG GCAGCGACAA GGGCTCCACT GCCGCTCCAG CCAAGGACAA
561 CTCGACGGCG ACGACCGACT CCCGCGCGCT GCAGGCGACC ACCGGACGCG GCGTGTCCTC CTCGGCGGCG ACCGCCGETG
641 CTGCACTCAC GGTGCTGCTC GCCGGCTACC TCCTCCTGCT CGTGCCAGAG CTGTCGCCTA GCTCGTTCTA GACCCTCTGT
2231 CAANCTTETGEC CACCACTAGE ATTTEATATE TTETTETTET TTCTAGTACE TEACCTCEACA CACAMTTTCC TECTECTETE L 2

& Substance Detail

B Reference (1)

CAS Registry Number

/85872-37-9

Unspecified

DMA (Zea mays clone MRT4577_11549C.1 protein fragment-specifying cDMA) (9CI)

Nucleic Acid Sequence
Sequence Length: 1060
204 a 336 311g 209t

~ Other Names and Identifiers

Image Not Available

1 Other Name fi

[I\ Sequence Details

1999: PN: U5200

Nucleic acid molecules and other molecules associated with plants

Assignees: LA ROSA, THOMAS |.; ZHOU, YIHUA; KOVALIC, DAVID K.; CAO, YONGWEI; LIU, JINGDONG; CHEIKH, NORDINE;
SHUKLA, HRIDAYABHIRANJAN; RUFF, THOMAS G.; HARDEMAN, KRISTINE J.; EDGERTON, MICHAEL D.; VARAGONA,
MARGUERITE; WU, WEI; CONNER, TIMOTHY W.

US20120216318 A1 | Seq ID No: 16999

Nucleic acid molecules and other molecules associated with plants

Assignees: LA ROSA, THOMAS; ZHOU, YIHUA; KOVALIC, DAVID; CAO, YONGWEI; LIU, JINGDONG; CHEIKH, NORDINE;
SHUKLA, HRIDAYABHIRANJAN; RUFF, THOMAS; HARDEMAN, KRISTINE; EDGERTON, MICHAEL; VARAGONA, MARGUERITE;
WU, WEI; CONNER, TIMOTHY

US20040214272 A1 | Seq ID No: 16999

Nucleic acid molecules and other molecules associated with plants

Alignment Subject References

Sequence: DNA; linear

1

51

101

151

201

251

cattgggtac

teacacagee

gecaacgeac

gtactggege

cggegacatg

tggcgeegty

gactgetgeg

gtecgtgcte

acgccacect

aacgtctece

cgecgeegte

ccaaggacaa

accggacgeg

Patent Annotations

Source: Zea mays
Reference: U520040214272, SEQID 16999; claimed

Feature

misc_feature

ctegaggeeg

acacttgaac

acataacaca

tggeegegge

aacgcggaca

cctgeagtac

geggeetgeg

gtcasggaca

cgegetegeg

actgegctea

ttcagtceeg

ctegacggeg

gegtgtecte

geegggaget

cgetgecege

agctegtegt

cacggecate

agacggagty

gtgcageggc

ccaggtgetg

aggacgaccc

ctccceaacg

getectgeat

geagcgacaa

acgaccgact

ctcggeggcg

cgeactcact

agcggaggga

cgatggegeg

geegtggegt

cgeggaccag

aggccegege

gegaagagec

caacctggge

cctgeggege

attcccccgg

gegctecact

ccegegeget

accgecggte

Location

cactcacaag

gettgeacgg

gtggectece

ccgtageesg

ctggtgggee

geegeegeee

ccasgtgect

atcaagatca

cacccgegee

getccaaaga

gecgcteeag

geaggegacc

ctgeactcac

Description

Clone ID: MRT4577_1154C.1
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BLAST Search Details

Sequence Type: Protein e

Search Within: Proteins o | Sequenco Similary

BLAST Algorithm: BLASTp —— _
Alignment Identity: - «

Query Coverage: 90%
E-Value: 10

Match with Gaps?: Na
Gap Costs: Existence 11
Extension 1

Word Size: 3

@

58 % - | 100

Bioscape Analysis
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similarity with a new tool.
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Create Bioscape Analysis

—

1 select Sequence

BioScape Analysis: kiEMHE{LLME ] L FFF1,

—H—/E

NF

MY ETHMEER

© 2021 American Chemical Society. All rights reserved.

1238918-24-5

ACS
W International

®
o_@
“,?
/"
®

C A S ‘

A division of f the

American Chemical Society



FUF1E R AHREY

Filter Behavior

~ Document Type

Patent (47)

~ Language

English {47)

~ Publication Year

2003 2014
No Min to No Max
View Larger
~ Author
~ Organization
~ Publication Name
~ Concept
~ CA Section

~ Database

~ Search Within Results

References w7

© Substances ~ &6 Citing ~

FUSCERES

Sort: Relevance - Partial Abstract ~

View

Iil ~—

Protein-coding nucleic acid mols. from soybean, and use for plant transformation and

modifying protein expression levels in plants

By: La Rosa, Thomas |.; Zhou, Yihua; Kovalic, David K.; Cao, Yongwei: Cheikh, Not
United States, US207130326723 A1 2013-12-05 | Language: English, Database: C{
The present invention provides 285,684 nucleic acid (cDNA) and protein sequen

transforming plants such as soy, corn, cotton, wheat, with the nucleic acids in on
thereby improving plant traits.

PatentPak ~ Full Text

2

Nucleic acid molecules and other molecules associated with
improvement

By: Liu, Jingdong; Zhou, Yihua; Kovalic, David K.; Screen, Steven E.; Tabaska, Jack
Michael D.; Fincher, Karen L.; Hammond-Kosack, Kim;
United States, US207110277178 A1 2011-11-10 | Language: English, Database: C{

ta

Polynuclectides useful for improvement of plants are provided. In particular, 34
sources. Polypeptides encoded by the polynucleotide sequences are also provid
hierarchical classification tool, termed FunCAT, for Functicnal Categories Annotd
pelypeptides find use in production of transgenic plants te produce plants havir

PatentPak ~ Full Text =

© 2021 American Chemical Society. All rights reserved.

@ Substance Detail

@ Reference (1)

CAS Registry Number

661510-85-6

Unspecified
DMA (corn clone LIB3957-004-F11_FLI protein fragment-specifying cDNA) (9(
Nucleic Acid Sequence

Sequence Length: 929
154 a, 310 281 g, 184 ¢

~ QOther Names and Identifiers

1 Other Name for this Substance

1627: PN: US20040034888 SEQID: 25627 claimed DNA

Image Not Available

~ Sequence Details

Sequence: DNA: linear

1

51

0

151

201

251

301

351

401

451

501

551

601

cacaagtcac

gcacgggcca

getgeggtge

gecegeceec

tpggcctggc

ccgeecgact

gtgectetge

agatcaacgc

cgcgecaacg

caaagacgec

ctccagecaa

gcgaccaccg

actcacggtg

Patent Annotations

Source: Zea mays
Reference: US20040034888, SEQID 25627; claimed

Feature

misc_feature

acagccacac

acgcacacat

tggcgctgec

gacatgaacg

gcecgtgectg

getgegeceg

gtgctegtea

caccctegeg

tcteccactg

gcegtettea

ggacaactcg

gacgeggcgt

ctgetegeeg

ttgaaccgca geoegcageg
aacacaagct cgtcgtcgat
cgeggocacg  gocategoog
cggacaagac ggagtgcgeg
cagtacgtge agggecagec
cctgegecag gtgcteggesa
aggacaagga cgaccccaac
ctegegetec ccaacgectg
cgcteagete ctgeatattc
gtcoccggeag cgacaaggac
acggegacga ccgacteccg
gtcctecteg gcggcgaccg
gctacctect cctgetegtg
Location

gagggagctt

ggcgcegtes

tggcgtecgt

gaccagctgg

ccgegegeeg

agagccccaa

ctgggcatea

cggegeeacc

ccccgggete

tccactgeeg

cgcgetgoag

ccggtgetge

ccagagctgt

Clone ID: LIB3957-004-F11_FLI
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Alignment Data
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5 167 LVKDYFFERV 176
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References
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Motif Search Details

Sequence Type: Protein
NCBI Included: Yes
Query Coverage: 90%
E-Value: 10

Bioscape Analysis

Visually explore sequence
similarity with a new tool.
Learn more about Bioscape.

Create Bioscape Analysis

Filter by

~ E-Value
0 ~ to 108

~ Query Coverage %

O

0 to 100

~ Subject Coverage %

O

0 to 100

~ Alignment Identity %
O

<> Biosequences (.00

References

Query Details ~ View More

> Seq 1: 1 SXXXXGKD 8

Query @

Sort: Alignment Identity ~ View: Collapsed ~

Subject @|

View Less

Alignment Subject

CAS Registry Number: -
NCBI Identifier: AOATI7ZK68 &
Length: 220 aa

Sequence

oy

Alignment Identity: 100%

Matches: 8
Mismatches: 0

1 MLLRLFLLFI IATKPVQASG FSERSTTVVG CSEMLVRLFL LFIIATKPAQ AGGFSEVSGL RFVGEEAQKR MKPYGYGLIK
81 WVDDQYGMTTL EEVAKPIPQK PQLTVDEQNR AETQNRALVD IIVKFYQLRD GYLAQHGAGD FIQTLSKYGF IYDSGKWVKNL
161 NELTLTKTQT QVTQLDTPRS SSGIADHLRR SFLIRAKKKS MRKNKEGTSX XXXGKDGAND

Alignment Identity: 100%
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B Reactions (2.349)

Filter Behavior

Filter by Exclude

Substance Role

>

Scheme 1 (55 Reac

Catalyst (2) _‘04 J
Solvent (1) -
Apsolura steraochemistry shown

~ Yield

90-100% (61} ™ Suppliers (38)

80-B9% (50)

70-79% (45) Reaction Summary

50-69% (128)

1.1 Reagents: Sodium borohy,

triethylammonium chloride

Group: By Scheme =  View: Expanded «|

Bk Saue

Steps: 1 Yield: 100%

5L
s

Absolute steraochami:

® Suppliers (36)

Steps: 1 Yield: 100% Methed for preparing dihydroartemisinin bulk antimalarial
drug by single process

30-49% (74) Catalysts: Ben
) Solvents: Water
1.2 Reagent

Solvents: Water; pH7,0-5°C

View Al

»

Mumber of Steps

1 (654 View Rea Deetail
2(124)
Reaction Summary
3(169)
4(241) 1.1 Reagents: Sodium boro
Solvents: M 3h,0°C

5(310)

View Al

H

Mon-Participating Functional

Groups
Ether (420) Reaction Summa
Ll e 1.1 Reagents: Sodium boro

Cyclic ester (137)

Alkene [

Cyclic alkene (22) View Reac

Detail

Wiew All Reaction Summaries

>

Experimental Protocols

se Scheme A

Synthetic Methods (

Experimental Procedure

¢

Reaction Type

<

Stereochemistry

3

Reagent
Abzoluts stereochemiszy shawn

3

Catalyst

10°C;<0°C5h, <0°C

PatentPak - Full Text -

1 100% Synthesis of novel artemisinin dimers with polyamine
linkers and evaluation of their potential as anticancer
agents

E;etal

agoulas, Georg
Bioorganic & Medici

sl Chemistry (2017), 25(14

Full Text =

: 100% An efficient synthesis of deoxoginghaosu from dihydrog
inghaosu

By: Rong, Ya Jing; et al
Chinese Chemical Letzers (1993), 4

Full Text =

Steps: 1 Yield: 94-100%
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70-79%
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Experimental Protocols
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¥ suppliers (131)
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1

Group: By Scheme -

By Scheme K save
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Seps: 1 Yield:

=0

W Suppliers (52)

Yield

100%
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05 KHS!
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View Reaction Detail

Reaction Summary

[-(acetato KOkl

Solvents: Carb
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View Reacti

etail

tion Summary

View Reaction Detail Experimental Pr

View All Reaction Summaries

pse Scheme A
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. 15bar, r;; 1.5 bar — 151

100%

5

100%

Anew and highly effective method for catalytic oxidation
of alcohols to the corresponding carbonyl compounds
using the tris[{2-oxazolinyl)phenclato]manganese(lll)
fOxone/n-BuyNBr oxidation system

Bagherzadeh, Mg
Tetrahedron Letter

Full Text =

Supercritical carbon dioxide, a new medium for aerobic
alcohol oxidations catalyzed by copper-TEMPO
Herbert, Matthew; et al
ions (2010}
Full Text ~
Synthesis, characterization and catalytic activity of copper
(Il) complexes containing a redox-active benzoxazole
iminosemiquinone ligand
mael; et al
Full Text ~
Steps: 1 Yield: 100%
o
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K Save

@ References - i,

Atomically dispersed Fe&* anchored on nitrogen-rich carbon for enhancing benzyl alcohol oxidation
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~ Search Within Results
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~ Document Type

~ Language

~ Publication Year
~ Publication Name

~ CASection
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& Reactions (7.236)
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Scheme 1 (5,685 Reactions)

OH

B Suppliers (131) B Suppliers

Reaction Summary Steps: 1 Yield: 100%

ulfate sulfate (2KH
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Wiew Reaction Detai

Reaction Summary Steps: 1 Yield: 100%

bar, rt— 30 °C; 12 h, 1515 bar, 80 °C

View Reaction Detai

Reaction Summary Steps: 1 Yield: 100%

1.1 Reagents: C en
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4h, 333K

iew Reaction Detail | Experimental Protocols

View All Reaction Summaries
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Encapsulation of a cationic antimicrobial peptide into self-assembled polyion complex nano-
objects enhances its antitumor properties

y- Raileanu, Ming; Lonetti, Barbara; Serpentini, Charles-Louis;
Journal of Molecular Structure (2022), 124 82 | Language:

uneche, Dominique; Gibot, re; Bacalum, Mihzela

glish, Database: CAplus

Antimicrobial peptides, a large class of mols. synthesized by various organisms as an innate defense against pathogens are maore
and more used for their anticancer properties as well. In order to overcome some of their limitations and to enhance their
therapeutic efficiency, the use of delivery systerns was taken into consideration. In this study we describe an original delivery system
for antmicrobizl peprides based on its physico-chem. prop narely the selt-assembled polyion complexes (PIC) based on
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Spectroscopic characterization of Cu(ll), Ni(ll), Co(ll) complexes, and nano copper complex
bearing a new S, O, N-donor chelating ligand. 3D modeling studies, antimicrobial, antitumor,

and catalytic activities
By: El-ghamry, Mosad A_; Sh
Journal of Molecular Structure (2022), 12

leh, Akila A; Khalil, Saied M
5, 131587 | Language: English, Da

Magdah; Ali, Amira A. M.

se: CAplus

A new tridentate hydrazone ligand (HL), its Colll), Ni(il), Cufll) complexes {in 1:1, 1:2 molar ratios of metal to ligand), and the mixed-
igand Co{ll), Ni{ll}, Cu(ll) complexes of the ligand HL, with 8-HQ in 1:1:1 {M:L-8-HQ) stoichiometry, in addition to a nano Cu(ll)
complex have been synthesized and characterized using phys., anal. and spectral methods. Octahedral geometry was assigned for
all investigated complexes except Cufll) complex 1 which exhibited square planar arrangement. The TGA results suggested the

View More ~

Full Text = @ Citation Map

Proof of concept for dual anticancer effects by a novel nanomaterial-mediated cancer cell
killing and nano-radiosensitization
) i ; Zhu, Daoming; Zhang, Bin; Luo, Guanghong Wang, Fu-Bing; Chen, Jingh
m, Netherlands) (2022), 428, 132328 | Language:

Nano-radiosensitization is an emerging concept for cancer therapy and the underlying rationale embroils enhancermnent of
radiosensitization by nanomaterials. Here we describe a new concept of the irradiation-triggered switching of a biol. inert nano-
prodrug to releasing an anticancer gas that executes cancer cells killing and improves radiosensitization by improving the tumor
hypoxic microenvironment. This novel strategy employed chem. coordination between radiosensitive gold-coated polyethylene
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