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Limitations: Sensitive to photobleaching

Difficult to recycle

State of the art

Less sensitive to photobleaching

Easier to recycle

Versatile applications (film forming)

Rose Bengal covalent grafting on polymer colloids for singlet oxygen production

Rose Bengal for singlet oxygen production

1O2O2
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Antibacterial Photoactive coating
Film forming latex

Coating prepared by simple casting of film-

forming polyacrylic waterborne latex

✓ Low level of leaching

✓ Low contact toxicity

✓ Inactivation of E. Coli bacteria under 

white light in 4 hours: efficient 

antibacterial coating
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Surfactant-free core-shell 

photoactive latexes [3] [4]

H2O

Mechanical properties

Antibacterial activity against E.Coli

White led panel (5 mW.cm-2)

Collaboration P. Fernandez S. McMichael 

Cell culture well plate

24 well, material: PS

Aqueous

solution of Escherichia Coli 

Gram negative bacteria in 

Tryptic soy broth/PBS

1.6 cm

Casted annealed P(AA-

co-EARB0.1%)70-b-

PnBA700 latex 

✓ Tunable mechanical properties

according to PAA fraction

✓ Similar trend in the presence of 

photosensitizer in the shell
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Maximum stress of RB-based latex films as 
function of weight fraction of PAA

Collaboration Helen Minsky, Constantino Creton 

(ESPCI), Virginie Pellerin (IPREM, AFM)

AFM picture of RB based latex films

Reduction of Escherichia Coli (Log CFU) versus time

• Syntheses of photoactive Rose Bengal based polymer particles

• Versatile media from polymer colloids (water, ethanol)

• Versatile and promising applications (coating->surface disinfection ; flow 

photooxygenation)

The research projects have received funding from the European Union’s Horizon 2020 research
and innovation programme under the Marie Sklodowska-Curie grant agreement No 893426
from ANR (APOFLOW project ANR-21-CE06-0038-01 and ANR-15-CE08-0005).

Oxygenation of biobased molecules
Flow photochemistry 2 generations of ethanolic dispersions of Rose-Bengal polymer particles

Separation procedures

✓100% conversion α-terpinene into 

ascaridole / Reactivity RB particles ~ free RB 

✓Very short residence times (< 6 min) 

✓Low photobleaching (RB- colloids <1- 5 %)

✓High Selectivity to produce ascaridole

✓Similar efficiency for all latex particles Dh / 

DP block core-shell copolymer particles

[⚫◆] = free RB

[ ] = Microgel-VBRB  0.1 g .L-1

A,max = 0.06 to 0.5
∅
∆

1O2  0.37∅
∆

1O2  0.03 

H2O

Latent colloids Photoactive microgels

EtOH

✓OFF/ON photosensitized production of 1O2 with
Poly(N-vinylcaprolactam) microgels [1]

EtOH

Photoactive latexes

∅
∆

1O2  0.6

Quantum yield of singlet oxygen production

∅
∆

1O2 = 
𝑛1O2

𝑛𝑝ℎ𝑜𝑡𝑜𝑛𝑠_𝑎𝑏𝑠_𝑃𝑆𝑒𝑛𝑠 ∅
∆

1O2 (free RB)  0.8

300 W Xe lamp, 25 mW.cm−2

400-800 nm to enhance 

photobleaching to assess Free vs 

grafted properties

✓ Latexes are less sensitive to 

photobleaching than free RB    
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Collaboration
R. Radjagobalou, 
A. Desriac, J-F. 
Blanco, K. 
Loubière

Conversion of alpha-terpinene versus time for free RB and microgel-VBRB [2]

Conversion of alpha-terpinene versus time for free 
RB and latexes EMARB

Time-evolving photobleaching for free RB 
and latexes EMARB by UV-vis spectroscopy

EtOH

 [VBRB@microgel]

 A,max  560-570 nm

O2

1O2

Low energy light 
in visible range 
(LED 550 nm)

Energy transfer from excited Rose 

Bengal state to oxygen at ground state
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 Free RB, [RB] = 6 µM

[⚫ ◆ ⚫] = Latex EMARB 
Dh = 110, 120, 65, 160 nm
[EMARB] = 1.1, 2.1, 2.0, 3.4 µmol.g-1

EMARB mol% = 0.25, 0.5, 0.25, 1 %

Residence time, τ (min)
1 2 3 4 5 6 7

Led panel, 38 mW.cm−2 400-800 nm

Led panel, 38 mW.cm−2 400-800 nm

Poly(oligo(ethylene glycol) 
methyl ether methacrylate)

Poly(benzyl 
methacrylate)

Poly (acrylic 
acid) 

poly(n-butyl 
acrylate)


