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Outline- Evolution of Antibody-based therapies as
delivery vehicles

o Antibody-based therapies- Vision and History
e Antibody drug conjugates (ADCs)

9 Radioconjugates

Q T-cell engagers
e Targeted nanoparticles



Targeted therapy: harnessing the specificity and activity
of monoclonal antibodies

Monoclonal antibodies offer:
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Evolution of mAb-based therapeutics as delivery vehicles

mAb Therapies
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Antibody drug Radioconjugates T-cell Engagers Targeted
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Outline

Q Antibody drug conjugates (ADCs)
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The promise of ADCS: improve the therapeutic index of
systemic chemotherapy

Most patients receive chemotherapy, Optimized ADC technology and biology must align
however significant toxicities remain. to build successful ADC
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ADCs firmly established as a key therapeutic modality with
a $30B+ projected market
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e ADCs approved for the treatment of various solid and haematological malignancies
e Successful with multiple mechanisms of action (MTls, DNA cross linking, Top1 inhibitors)
e Broad and deep responses even in late lines

e Emerging data on combinations with 10 (checkpoint inhibitors)
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Case Study: HER2 as a preferred target for ADC

development

HER2 Protein Structure
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Favorable Characteristics of HER2 for an ADC

* High expression of target — amplified in many tumor types
* Upon mAb/ADC binding HER2 is internalized

Efficient delivery of cytotoxic agent to cancer cells

Clinical development of HER2-targeting ADCs

Status of all HER2-Targeted ADCs

u Approved (2)
m Active (23)

m Discontinued (4)

Warhead Targets of Active
HER2-ADCs

Tubulin
m DNA
m |O Agonist

® Unknown

Jia He - Beacon ADC Digest, January 2021



Differences between T-DXd and T-DM1

Payload MoA Topoisomerase | inhibitor Anti-microtubule
Drug-to-antibody ratio ~8:1 ~3.5:1
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T-DXd has higher DAR, and a membrane permeable payload with a different MoA
Ogitani et al. 2016. Clin Cancer Res 22(20): 5097-108 [
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Unlike T-DM1, T-DXd elicits bystander anti-tumor effect

Highly membrane-permeable DXd payload may extend the cytotoxic effect to neighboring tumor cells.

PRE-CLINICAL EVIDENCE SHOWS GREATER T-DM1 IS ONLY EEFICACIOUS IN
BYSTANDER ACTIVITY OF T-DXd vs T-DM1 HOMOGENEOUS TUMORS
A B C o3/
Control T-DM1, 10 mg/kg T-DXd, 3 mg/kg - el S o8
Co-inoculationof HER2+ and = Activity against HER2+ tumors  Activity against HER2+ and ' F=0018
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Ogitani Y et al. 2016. Cancer Science 1077: 1039-1046 Metzger Filho, Cancer Discovery 2021

T-DM1 showed pathological complete responses only in tumors
with homogeneous HER2 expression

T-DXd was effective against HER2-negative tumor cells

neighboring HER2-positive tumor cells
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T-DXd is active in HER2-low tumor models
_ HER2"9
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Antitumor activity against T-DM1-resistant tumors

ST1616B/TDR, breast cancer PDX* ST1360B/TDR, breast cancer PDX
from 13 months T-DM1-treated patient from 3 months T-DM1-treated patient
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* A Dx A mg/kg i A A :t A 10 mg/kg
4 *PDX, patient-derived xenograft

T-DXd showed potent antitumor activity against T-DM1-resistant PDX tumors

Tamura-K e al, Abstract 4585 (LBAL7), ESMO 2016 I
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T-DXd activity in patients previously treated with T-DM1

DESTINY-Breast0O1 An Open-Label Multicenter Phase 2 Study

. 207 n =168 Best Change in Sum of Target lesions
€ o HERZ2-positive breast cancer patients
c Qo 20
= ®
O -
= 1
5 § "
© =
£52 oo ‘
o 22
T8 E
o 2
o £ -40 —
c ®©
S A
L\o) o  -60- Confirmed ORR: 60.9%?
2 E (95% Cl, 53.4%—68.0%)
P go- 11 CRs
-100 —

Modi S, et al. N Engl J Med. 2020; 382(7):610-621.
Data Cut off August 1, 2019

By independent central review.
The line at 20% indicates progressive disease; the line at —30% indicates partial response.
ancludes all patients who received T-DXd 5.4 mg/kg (intent-to-treat analysis; N=184).
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T-DXd demonstrates significant improvement in PFS compared to T-DM1

DESTINY-Breast03
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Practice-changing data at ASCO in HER2-low, iﬂiﬁﬁ‘ﬁgg
HR+/HR- mBC

The NEW ENGLAND
JOURNAL of MEDICINE

DESTINY-Breast04 Phase Il study: Establishing T-DXd as new standard of care in HER2-low, HR+/HR- mBC

Overall Survival
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T-DXd is active across several tumor types

HER2+ gastric (Approved?)

HER2-mt lung

Location of HERZ Mutation: 1 Kinase domain 8 Extracelular dormain

HER2+ CRC
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51.3% ORR by ICR? 55% ORR (median 2 prior LoT)3 6.9m mPFS® i
: : : 0 . .
12.5 mOS (median 2 prior LoT)? 17.8 mOS (median 2 prior LoT)” 45.3% ORR (median 4 prior LoT)
Chemo. control arm Docetaxel control arm Regorafenib
8 3.5m mPFS?2 4 2m MPES? 2.0m mPFS7
N 14.3% ORR by ICR? i2% ORR* 1% ORR’
8.4 mOS 2012 label

Cross-trial comparisons should always be done with caution, particularly as these trials differed in setting, design, size, time period of recruitment, location of study sites, etc.

2L=second line; DRFI=distant recurrence-free survival; ICR=independent central review; IDFS=invasive disease-free survival; LoT=line of therapy; m=months; mOS=median overall survival; mPFS=median progression-

free survival; ORR=0bjective response rate; OS=overall survival.

1. Approved based on Phase Il DG-01 results: Shitara, K et al. N Engl J Med.2020; 382:2419-2430. 2. Shitara K, et al. Presented at ASCO (Virtual), 2020. Abstract #4513, Data cutoff November 08 2019; 3. Li, BT etal. N

Engl J Med 2022; 386:241-251 4. Borghaei H, et al. N Engl J Med. 2015;373(17):1627-1639, Data cutoff March 18 2015 5.Siena, S et al The Lancet Onc 22(6):779-789.; 7. FDA. STIVARGA PI. Available from:
https://www.accessdata.fda.gov/drugsatfda_docs/label/2012/203085Ibl.pdf. Accessed March 2021.

(U Daiichi-Sankyo AstraZeneca 2




Thoughts

We can successfully delivery cytotoxics precisely to tumor
cells using Antibodies

Not all ADCs are created equal- marry the target biology
with the right technology

With the right technology we can redefine cancer
treatment

(J Daiichi-Sankyo  AstraZeneca



Building Next generation ADCs: Learning the right
combinations for successful ADCs
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ADCs with diverse linker-payloads may enable novel
combinations

Currently approved ADCs show the promise of The future: Match disease and target biology with

payload mechanism

diverse linker-payload MoA

Approved ADCs
Hematologic Solid Simultaneous delivery
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___________ . .y ?'() T
Microtubule Inhibitors ADcetris o
] Auristatins 4 " ée)TvastuzumatEr%nsiﬂ ' - ! A0 ‘:i"" . .
Maytansinoids 9 POLIVY  — N ; Sequential delivery
Tubulysins L‘n!urlu‘mauvedulmruifv- .
SN-38 BLENREF \ / E—
_____ -==--=----7=7° DXxd - e e e :
SRR . s » ENHERTU
R s Topoisomerase 1 inhibitors e Ll LT I P
gy | SN-38 ¥ TRODELVY
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Highly potent cytotoxics have more success in heme malignancies than solid tumors

Combine and sequence ADCs with different payloads and/or targets to maximize response and evade resistance
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Widening therapeutic index of ADCs: Site-specific conjugation

Stochastic versus site-specific conjugation

, , _ _ ssADCs reduce MTI-mediated neutropenia!  sSADC enhance stability?
Native lysines Native cysteines
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i Site-specific i S
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. 01 2 30‘AR5 6 7 8 ssADC = site-specific conjugated ADC

1. Graziani...Sapra et al. Mol Canc Thera. 2020.
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Target discovery using surface proteomics

Robust proteomics approach to fuel target selection
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Enabling quantitative approach to better target identification
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Revolutionizing patient outcomes with next generation diagnostics

Manual Scoring

5 & Focused on
St @ S positivity and
= —iEse & - = intensity or pre-
defined rules

Subjective and
e § AN e, Semi-
o TR quantitative

Outcomes with HER2+ HER2-
T-DXd (IHC 3+ or 2+/ISH+) (IHC 2+/ISH-, 1+ or 0)
treatment (n=72) (n =65)

ORR, % 42
mPFS, mo 14.1 11.0 months

*14 patients were not included due to missing FISH data.

(J Daiichi-Sankyo  AstraZeneca

Dx Beyond Human Capability

Quantify target expression on
membrane of every tumor cell

HER2 Quantitative Continuous score (IHC/IA)

Outcomes with HER2 QCS+ HER2 QCS-
T-DXd (oD > 8) (oD > 8))
treatment (n =120) (n=31)
ORR, % 56 26
mPFS, mo 14.1 9.0 months

Cellular OD cutoff must be > 8.04 in > 90% of cells for patients to be “positive”

TODAY FUTURE DIRECTION
CJE Computational Pathology

Quickly identify which
ADC will benefit the patient

FRa
TROP2 TOP1
AXL

HERE WER) (oo EGFR B7H4
META /\ ]\HER3 /\ A

min

Multiplex proteins for single-sample
guantification

Directly comparable by absolute
guantitation

QCS would enable identification of

30% more pts

who have greater benefit from
T-DXd in this study (J101 Ph1)
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Evidence of ADC-IO combination benefit emerging in the clinic

BIOLOGICAL RATIONALE:
IMMUNOGENIC CELL DEATH
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CLINICAL PROOF-OF-CONCEPT WITH MTi ADCS
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Tumor Size (% Change from Baseline)
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mPFS: 12.3m
mOS: Not reached
mDOR: Not reached

93% had tumor reduction

PD-L1 Expression

| High (CPS210)

W Low (CPS<10)
Not Evaluable

Best Response
4 Confirmed CR/PR

| ORR 73%
- CR 16%

+ PR 58%

+ SD 22%

LR X
000..“..’..’

¢+
(AXXXX]

Individual Patients (n=43)

Nectin 4 ADC +
pembrolizumab
combo:

improved clinical
activity vs ADC alone

Rosenberg et al, J Clin Onc,
38 supp, 2020

CLINICAL PROOF-OF-CONCEPT FOR 10 COMBINATION
WITH TOP1I- ADC (T-DXd) - BEGONIA PHASE 1B/2 TRIAL

Change in target lesion from baseline (%)

20 —

o —4—

—20 -

—-40 -

—-60 —

-80 -

Best response
A Partial response (confirmed)
® Stable disease (=5 wks)
Progressive disease
® Not yet evaluable$

PD-L1 expression 5% cutoff
M Unknown M Negative

Positive

Arm 6: Durvalumab + T-DXd

D: 1120 mg IV Q3W
T-DXd: 5.4 mglkg IV Q3W

Schmid et al, ASCO
annual meeting 2021

ASCO 2021- P1023


https://bit.ly/3vy1Kn8

Where can the future take us?

. ADC combinations
& sequencing
OVERCOME

‘ RESISTANCE '

]

ADC-ADC
sequencing/combination

' Indication & target
‘BIOLOGY DRIVES AD
DESIGN

ADCs REPLACE
CHEMOTHERAPY

g e e b e o
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Clinical evidence:
HER2 TOP1i overcomes HER2 MTI (DB-01)

=]

o

3L+ HER2+ BC patients (n=168)

Modi S, et al. N Engl J Med. 2020; 382(7):610-621.

Preclinical evidence:

DEL-BVR
& 1200
E 1000 Untreated
5 200 BV 1 mgikg

Ryan et al, Cancer Res 80:16 Supp, 2020
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Outline

Radioconjugates




Radioconjugates have the promise to expand beyond
today’s limits of radiotherapy

Radiation is a powerful modality

Challenge: mCRPC is a heterogeneous
group of diseases
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The challenge is delivering it to micrometastatic and metastatic disease

Micrometastatic
Disease

Metastatic
Disease

RCs solve this by bringing
radiation directly to tumor
tissue, regardless of foci size
or number




Radioconjugates show clinical promise for both
hematological and solid tumors

HEMATOLOGICAL SOLID TUMOR
MALIGNANCIES MALIGNANCIES
}\r{ Zevalin (°°Y-CD20 mAb) : Lutathera (!’/Lu-Dotatate)
8 | I Bexxar (1311-CD20 mAb) 2 e Pluvicto (”’Lu-PSMA-617)

100
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h 0 L 204 ik YA

by 95% C1,0.37 10 0.60 > t
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Time (years) Time from randomization (months)

Adapted from Morschhauser, ] Clin Oncol 2008 Adapted from Sartor, N Engl] Med 2021
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Future of radioconjugates may expand clinical responses

EXPANDING ON THE SUCCESS OF
RADIOCONJUGATES FUTURE CLINICAL STRATEGIES

Choice of radionuclide may expand and improve
clinical responses

Response to a-therapy after B-therapy provides
sequencing & combo rationale

o-emitters vs B-emitters: 150%
HIGH SHORT MORE LESS <l
ENERGY T RANGE = POTENT T TOXIC? 100%™ B-PSMA

All current approved radioconjugaes are [3-emitters

dsDNA breaks ssDNA breaks
50%

RCs have a built-in imaging biomarker

S —
T

-100%

European Urology 79:343-350 (2021)

Therapeutic
radioisotope

Diagnostic
radioisotope

Adpated from: Targeted Radiopharmaceutical Conference Dec 2020
Chris Behrenbruch, Telix Pharmaceuticals
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Outline

T-cell engagers
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What are Immune Engagers?

T cell bispecifics link the tumor associated antigen to CD3¢ of the TCR complex;

o ‘via nature’ ‘via engager’
T cell activation

p—

- /72 —

TUImofr

antigen Immune
engager

CD3

Adapted from Cemerski et al, Imnmunity 2007

e Limited T cell repertoire e Large T cell repertoire

e Dependence of pHLA e Dependence of TAA expression

&



T Cell Engagers (TCE) set to transform Heme landscape
CD20 TCE shows favorable response and better safety profile

—— I (PR Duration of response
(Glofitamab) (SOC — Axi-cel)
Population 2L+ R/R aNHL 3L+ R/R DLBCL
§ CR 33% (64% @RP2D) 53% Glofitamab
™ E _',_‘I }
YABLINCYTO = | DOR @12m 49% ~47% | Axi-cel
Acute lymphoblastic leukemia 1 E
> CRS AG 50% 92% :
, Q e T 7T
U= 01234567 891011121314151617181920212223 2425262728
& KIMMTRAK g CRS G3+ 4% (6% @RPZD) 11% Time From First Response (months)
Metastatic uveal melanoma )
ASH2021

Promising solid tumor efficacy is beginning to emerge but are limited by significant
toxicities

Glofitimab used as example TCE as has most expansion mDOR data available. Pivotal P1b as monotherapy in 3L+ DLBCL w/ filing due 2022. P3 ongoing in 2L+ DLBCL in combo + CTx w/ filing due 2024+.
31 *n=14 aNHL with 2.5/10/30mg IV (step-up doses). Duration of response rate provided for all responders (total) and those with complete response (CR)
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Future: Substantial investment in the field in optimizing

TCEs

Field evolving to decrease CRS and increase TI

Cytokine release storm (CRS) results from excessive and
supraphysiological activation of T cells

Field is actively looking to expand Tl index by reducing CRS

vs. CRS
vs. CRS

[TCE dose] [TCE dose]

Antibody engineering for decreasing CRS

1

Identification
of TAAs

©

Half-life
extension

aTAA

aCD3

2,

‘“Tuned’ CD3
domains

4

Novel formats
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Targeted nanoparticles



Targeting nanoparticles for greater therapeutic index

Untargeted nanoparticles Use of mAb fragments to target nanoparticles
AN /
R
»
2\

Dendrimers/ Polymeric Polymeric : Active
Liposomes ‘
Star polymers micelles nanoparticles P BlophySICaI :
Ligand targeted
~10- 20 nm 20-50 nm 70-150 nm Pharmacokinetics

Tumour specific
Controlled release

Untargeted liposomes have been successful
e Improved therapeutic index

D‘oxhu, Myocet| (=~ Da,,,m"xt,me, e Solid and haematological tumours

liposomal doxorubicin
oxoruycin HCl Iposame inechion) (lip ) Gou

e Range of drugs/drug properties

L ~ ) . .
Margibo  €p Onvyde Vyxeos e High drug load per particle vs ADC
Approved liposomes i ’ injection) P
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HER2-targeted S-DENDS shows improved cell uptake and killing

HER2-Fab targeted SN38 S-DENDS

Fab for targeting,

32 SN-38 molecules Her-2

chemically conjugated

~ G5 Poly L- lysine core é&’(

sarcosine chains for
prolonged circulation

\ J

' Size: ~ 10-20nm
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England et al 2020 Biomacromolecules ; Sonzini, England et al unpublished data

Increased cellular uptake

o
T

LAMP-1  S-DENDS ’ Nuclear s-DENDs  HER2-

o
iy

o
e

o
e

(Pearson's r)

o
i

S-DENDs + LAMP1 colocalization

o
?

1 3 24 1 3
Time (hours)

Increased cellular toxicity and in vivo efficacy

150+

S-DENDS

Untreated

S-DENDS

HER2-
S-DENDS
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> o 204
£ ] l S-DENDS £
Q . S
£ 1.5-
<1
B OC_ T g
3 ] ER.
o HER2- %
m 50 S-DENDS 5 0s
% 2 |
3 i
0 r r r . - . r - 0.0 T — T 1
9 8 7 JA 0 10 20 30
Log [API, M] Days Post-first Dose



CDC: Next Frontier in Precision Cancer Therapy

C’Dot-Drug-Conjugate (CDC) Novel Technology

« Ultra-small platform - can be loaded with multiple targeting moieties,
linkers and payloads

« Short oligo-PEGs reduce platform immunogenicity

« Unique surface chemistry avoids off-target interactions

* Unique renal elimination due to the small size different than
dendrimers or other polymeric NPs

Targeting ligand

Drug linker

Flexibility of Target and Payload
» Target using peptides, antibody fragments, aptamers, etc.
« Potential to incorporate more than one targeting moiety and payload

~6 nm

Novel Target-or-Clear® Paradigm
* High solid tumor penetration and distribution
* Low off-target exposure and efficient renal clearance

www.ScienceTranslationalMedicine.org 29 October 2014 Vol 6 Issue 260 260ral149
36



CDCs w/ engineered scFvs to enhance tumor targeting

48 h (MIP)

Rapid and <t

. N

specific <

localization i Im—3
of NPsto 4+
tumor sites ~
S
]
L

q—

N

q—

= Ctrl scFv NP

HER2 scFv NP

Her2 -
MDA-MB-231

[ — B ]
0 %ID/g | | 20 %ID/g Low | | High

37 NATURE COMMUNICATIONS | (2018) 9:4141 | DOI: 10.1038/s41467-018-06271-5



Targeted CDC NPs rapidly accumulate in tumors

mmmm Non-targeted (BT-474)

)
15 -«
910'
o
o
& 5. I
i “I
o Jasa| MM uos oo MV HEE

Targeted (MDA-MB-231) memm Targeted (BT-474)

72 h p.i.

#

\
ok XL & il

H&E

i il

a .~
(o3 N & S O X \- 2 \. o & & <t
o o O ¥ & Ff © & © & & & N
\O & (4 & S N d ) o ) & 3 (3) of
LA A RS A O AN R R =
* % a
* % o
g a ok o
a 15 T ﬁ €,
~ * % <
’_
9 1o - &
S
pag ™
S S1W i: b B B
| [l (N 35
- | | E i ;
0 - v - v T |
o AN AN o
LA A N =

Post-injection time

Nat Commun 2018 Oct 8;9(1):4141. doi: 10.1038/s41467-018-06271-5.
Ultrasmall targeted nanoparticles with engineered antibody fragments for imaging detection of HER2-overexpressing breast cancer
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Optical (Cy5)

HER2 (FITC)

Autoradiography

o—Hep2 NIT

Ctrl NP

g o—Hep2 NIT
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Conclusions

* Antibodies have been shown to successfully deliver chemotherapy, radiation, direct T
cells to tumors and have potential to deliver nanoparticulate systems

* With 11 approved ADCs, this modality continues to influence cancer treatment and in
future we will see a plethora of ADCs with various payloads and linkers that will be
combined and sequenced

* The field of Radioimmunoconjugates is at inflection point and more future will see
various radioisotopes, targets and infrastructure to enable success

* T cell bispecifics and immune-engagers is a growing field and with advancements in Ab
engineering tools and understanding of safety aspects, this field will provide applications
in solid tumors

* Ab- mediated nanoparticles will have to prove in clinical oncology and this will be
possible with the right choice of payload, target and disease biology

* Drug delivery modalities will continue to influence pharmaceutical development in
oncology and all therapeutic areas



