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Introduction

- Prepared via controlled living radical polymerization

- Synthetic protocol enables facile incorporation of functionality within 

each block via incorporation of functional monomer

Synthesis

10 mM PBS

Confined impinging jet device

Organic Solvent

10 mM PBS

Nanoparticle Fabrication

Hydrophobi

c Block

Block 

MW Ratio

NP

Diameter 

(nm)

Polydispersit

y

POLAMA4 12k:19k 123±1 0.10

16k:10k 245±1 0.10

16k:23k 159±2 0.05

16k:27k 139±1 0.06

45k:12k 351±16 0.12

POLAMA8 10k:24k 113±1 0.06

19k:18k 112±1 0.02

19k:30k 135±2 0.12

19k:48k 140±2 0.08

44k:22k 155±3 0.07

Drug Solvent 

Effective 

Diameter 

(nm)

Polydispersity
Loading 

Efficiency

Paclitaxel THF 170±3 0.14 >96%

DOX-HCl DMF 145±9 0.25 41%

DOX DMF 264±21 0.36 61%
Paclitaxel

Doxorubicin

Nanoparticle size can be tuned 

via 1. choice of organic solvent 

and 2. flow rate

- Polymerization of each 

block was accomplished 

using ATRP

- All polymers exhibited a 

dispersitybelow 1.4

Nanoparticle Properties

Drug Loading

- Nanoparticle based drug delivery confers numerous potential advantages in 

treating disease

- PL(G)A-PEG based nanoparticle scaffolds have been clinically investigated for 

the delivery of various chemotherapeutics with promising results

- However, PL(G)A-PEG is limited to end group functionalization and 

incorporation of functional groups during the step growth polymerization is 

often challenging 

Nanoparticles prepared using THF as the organic solvent. Final 

nanoparticle concentration was 0.5 mg/mL

OLAMA monomer (m = 4 or 8)

- Benzyl group on initiator 

enables absolute 

molecular weight 

determination via 1H-

NMR spectroscopy

- Incorporation of functional 

monomer within each 

block is accomplished 

under standard conditions 

with ease

- All block copolymers self-

assemble into 

nanoparticles

- Nanoparticles show 

excellent stability over two 

week period in PBS at 37 

°C

- All drug loading was performed at 10% w/w

- Drug loading quantitative for hydrophobic drugs such as paclitaxel and 

good for hydrophilic drugs such as DOX

In Vitro Cytotoxicity

- Resazurin assay used to 

evaluate in vitro

cytotoxicity

- Both POLAMA4-

POEGMA and 

POLAMA8-POEGMA 

based nanoparticle 

scaffolds demonstrate 

minimal in vitro 

cytotoxicity in 3T3 NIH 

fibroblasts

- Brush polymer analogues 

of PL(G)A-PEG enable 

greater tunability 

- Tune backbone length

- Tune brush length

- Tune backbone 

chemistry

- Synthesis of scaffold from vinyl monomers enables ease of functional group 

incorporation within each block using inexpensive and commercially 

available monomers under standard polymerization conditions

- Amphiphilic block polymers comprised of POLAMA-POEGMA can be prepared via 

a controlled living radical polymerization

- The POLAMA-POEGMA amphiphilic copolymer can be used to prepare 

nanoparticles that exhibit excellent stability in PBS at 37 °C

- Nanoparticles prepared from POLAMA-POEGMA demonstrate minimal in vitro

cytotoxicity

- The nanoparticle platform exhibits excellent drug loading capabilities
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Nanoparticle Properties

- Size of nanoparticles produced is dependent on solvent and flow rate (not shown) through the 
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