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A Multivalent Approach to
Triggerable-Release Cancer
Drug Delivery Systems

Jessica Dennison, Sarah Nasri, Emma Dennison, Daniel Meister,
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3% of Canadians are

expected to be diagnosed
with cancer In thelir lifetime.

Canada, P. H. A. of. Government of Canada. https://www.canada.ca/en/public-health/services/reports publications/health-promotion-chronic-
disease-prevention-canada-research-policy-practice/vol-41-no-11- 2021/canadian-cancer-statistics-2021.html (accessed Feb 3, 2022).
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Problems with
Traditional
Chemotherapy

Poor Drug

Selectivity Resistance

Severe Side

Treatment Failure
Effects

Vi

Mansoori, B.; Mohammadi, A.; Davudian, S.; Shirjang, S.; Baradaran, B. The Different Mechanisms of Cancer Drug Resistance: ‘—,;_-"' £ = U N |Ve rs | ty of W| n dSO r
A Brief Review. Advanced Pharmaceutical Bulletin 2017, 7 (3), 339—348. \ é /
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Nanodiamonds

« Nanoscale diamond particles

» Popular in biomedical studies due to their:
- Low toxicity
- Biocompatibllity
- Decreased drug resistance
- Easlily functionalizable surface area
- Increased drug efficacy

Benson, V.; Amini, A. Why Nanodiamond Carriers Manage to Overcome Drug Resistance in Cancer. Cancer Drug ,é‘,%,‘ U N |Ve rs | ty of W| n d SOor

Resistance 2020.
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Meet the Pieces
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Systems. Reactive Oxygen Species 2016.

Kauffman, M.; Kauffman, M.; Zhu, H.; Jia, Z.; Li, Y. Fluorescence-Based Assays for Measuring Doxorubicin in Biological %@ U n |Ve rS| ty of W| n d Ssor
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Why This Linker?

* Increases selectivity by triggering the release of DOX at low pH

Tumour

Acidic

\1

Swietach, P.; Vaughan-Jones, R. D.; Harris, A. L.; Hulikova, A. The Chemistry, Physiology and Pathology of Ph in 2 == | I I
Cancer. Philosophical Transactions of the Royal Society B: Biological Sciences 2014, 369 (1638), 20130099. "RATY U n Ive rS l ty Of Wl n d SO r
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Why This Linker?

* Increases selectivity by triggering the release of DOX at low pH
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Why This Linker?

* The multivalency provides a more potent delivery system
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Making the Linker

OH OEt
H2N H,N H,N
2 0 2 @) 2 OH
SOCI,/EtOH LiAIH,/THF, 70°C
? v
5h 2h
HO™ 0 EtO” SO OH
1. NaN02, HQO
2. Urea N 1. (COCl),, DCM N
3. NaN,/Et,0, 3 OH 2. DMSO, DCM 3 X0
NaOAc/H,0 . 3. Et3N
2 M HCI, 0°C, 2h -78°C, dry,16h
OH o
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@ Piecing Together the Drug-Delivery

-y

System

COOH
HOOC COOH O‘O‘ ‘OH
HzN/\P/O © \ \EP/\ H
HOOC COOH O O OH O,
COOH

géi} UniversityotWindsor



@ Piecing Together the Drug-Delivery
System

N/DOX
/é\/
_.DOX
N; ~N

COR o

n H —
ROC C-N-PEGHey =
ROC COR
COR
/—:

R: H2N_PEGzo5o

Universityof Windsor



&y Piecing Together the Drug-Delivery
System
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Adding PEGygs5 to the Nanodiamond

COOH CORo .
— 1l —
HOOC COOH / — ROC C—-N—PEG RS
EDC/NHS  H;N—PEGus 2050
PBS (pH5.8) ~  PBS(pH7.4) ——

HOOC COOH ROC COR | R: H,N—PEGaos DOX
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Adding DOX to the Linker N N-DOX
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Characterizing the System: A Work In
Progress




Future Plans

Scale Up Reactions

Characterize and Confirm the
Purity of the Product




Thank you!
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