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~ Characterisation of protein-nanoparticle conjugates
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Background Objective

Depending on the nature of the nanoparticles, reactive | | The objective of this study was to characterise
oxygen species may be generated, thus disturbing the | | the Interactions of proteins with carbon
oxidative balance In the lung environment. The toxicity of | | nanoparticles. To achieve this objective, the
the particle may be mitigated by components of the | | physicochemical characteristics of carbon black
epithelial lining fluid, such as antioxidants. The presence | | and carbon nanotubes were assessed, as were
of protein In the lining fluild could also resolve the | | their zeta potential, hydrodynamic diameters,
biological effects of particle exposure. However, the || structural properties, elemental characteristics
mechanisms of protein-particle interaction remain unclear. and aggregation status.

Figure 2. The amorphous
morphology of crystalline
BSA and lyophilised
crystalline BSA was
observed (a and b). There
were no significant
differences In morphology
between the particle
samples and the protein-
particle conjugates: CB23
and CB65 (c and d) and
SWNTs and DWNTs (e and

f).

Results and Conclusions
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Figure 1. Nanoparticles were used to
Investigate the Interactions between bovine
serum albumin (BSA) and particles, including
carbon black, which has an average diameter
of 23 nm (CB23) or 65 nm (CB65); single- .
walled nanotubes (SWNTs), which have an y
average diameter of 1-2 nm (500 nm In 05
length); and double-walled nanotubes 08

2 0 Figure 3. The C-O-N
o7 ratios of the particles and

o¢ protein-particle conjugates

08 revealed that the O-N
SWNT* ratios were Increased In

(DWNTs), which have an average diameter of 07 / , DWNT* .

5 nm (5-15 um In length). The zeta potentials 0 BS}” 0 CBSS /. cB23: thded' _partlf:ggA after the
values of CB23, CB65, SWNTs and DWNTs 09 BSA DWNT____? 1 swm-a ition o -

were significantly decreased after the addition ~ «~/ .~~~ 7 e

of BSA (p<0.05). 0 00 0T 02 03 04 05 05 07 05 09 RO C

CB23-/CB65"

The most plausible mechanism of protein-particle conjugate formation is that the proteins were coated
on the particle surface by “surface forces” to form a thin protein layer coated by particles. With regard to
human health, the present study revealed that these carbon-based nanoparticles can react with proteins
after inhalation and could associate with modification of the lung proteins.
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