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How does the concentration
of Al in vaccines impact the
biology at the site of
Injection?




Vaccine models

Physicochemical characterisation

Cell viability




DLS - Particle size distribution vs. concentration of Al In
simulated vaccines.
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Interquartile range encompassed larger
particles as the concentration of Al was
increased.

The breadth of the interquartile range
also increased when the concentration
of Al was increased.

Based on the theoretical filtration size
cut-offs:

* The majority of the Al in these
vaccines will exist as micron-sized
aggregates i.e. >1um.

% Significant shifts in size are expected
between 0.3 & 0.4mg/mL and 0.5 &
0.7mg/mL.



DLS - PDI vs. concentration of Al in simulated vaccines.

» PDI values predominantly increased
over the concentration range studied
(0.172-0.345).

» Significant difference in PDI observed
between :

% 0.3 & 0.9mg/mL (0.172 vs. 0.345,
P=0.001).

% 0.4 & 0.7 mg/mL Al (0.231 vs. 0.319,
P=0.05).




DLS — Median particle size vs. concentration of Al in
simulated vaccines.

» D50 values increased in a linear
manner over the concentration range
studied (2638 -7237 nm , R2=0.974).

» Significant difference in median particle
size between:

% 0.3 & 0.9 mg/mL (2638 nm vs. 7237
nm, P<0.0001).

+ 0.3 & 0.4 mg/mL (2638 nm vs. 3764
nm, P=0.03)

% 0.5 & 0.7 mg/mL (4247 nm vs. 5890
nm, P=0.0007).




ELS — Zeta potential vs. concentration of Al in simulated
vaccines.

Systemic instability > Zeta potential values remained fairly
consistent over the concentration range
studied and were located in the region
associated with systemic instability
(17.71-19.74mV).

» Lowest vaccine dose had a significantly
lower zeta potential than that of the
highest vaccine dose (17.71 vs. 19.74
mV, P=0.05).

» Vaccine particles are positively charged
atpH 7

Rapid agglomeration




GFAAS/filtration — % aluminium recovery vs. concentration
of Al in simulated vaccines.

®>6 micron
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0.4 0.5 0.7

Recovery of Al (%)

55.04 10.89

47.02 33.64

42.08 62.90

0.9

» Abundance of particles between 1-

3um decreased when concentration
of Al increased.

Significant differences observed
between:

¢ 0.3mg/mL & 0.9mg/mL
(0.19mg/mL vs. 0.03mg/mL,
P=0.004)

s 0.4mg/mL & 0.9mg/mL
(0.18mg/mL vs. 0.03mg/mL, P=0.01)
» Smaller particles present at
0.3mg/mL vs. 0.9mg/mL — lower
concentrations are more likely to be
internalised by macrophages



DLS - Particle size distribution of simulated vaccines in R10
medium (1hr incubation)
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Interquartile range of the data remained
consistent as the concentration of Al
was increased.

The breadth of the interquartile range
also remained stable as the
concentration of Al was increased.
Based on the theoretical filtration size
cut-offs:

% The majority of the Al will exist as
micron-sized aggregates i.e. >1um.
% Significant shifts in size between
concentrations are unlikely.



DLS — PDI of simulated vaccines in R10 medium (1hr
Incubation)

» PDI values remained stable over the
concentration range studied (0.127-
0.164).

> No significant difference in PDI between
any of the concentrations studied.




DLS — Median particle size vs. concentration of Al in
simulated vaccines.

» D50 values increased in a weakly linear
manner over the concentration range
studied (2638 -7237nm , R?2=0.822).

» Significant difference in particle size
between:

* 0.3& 0.9 mg/mL (1421 nm vs. 1833
nm, P<0.0001).
* 0.5 & 0.7 mg/mL (1360 nm vs. 1660
nm, P<0.0001).




ELS — Zeta potential vs. concentration of Al in simulated

0.3 0.4
Rapid agglomeration

Systemic instability

vaccines.

Zeta potential values remained fairly
consistent over the concentration range
studied and were located in the region
associated with systemic instability (-
11.52- -12.28mV).

No significant difference between
concentrations of Al

Vaccine particles are negatively
charged when administered into R10
medium.

Evidence of protein adsorption (surface
saturation) at all concentrations studied.



GFAAS/filtration — % aluminium recovery of simulated
vaccines in R10 medium (1hr incubation)

m>6 micron » Abundance of particles between 1-
m 3-6 micron 3um increased when concentration
®1-3 micron of Al increased.
» Significant differences observed
between:

% 0.3mg/mL & 0.7mg/mL
(0.25mg/mL vs. 0.6 mg/mL, P=0.01)
% 0.3mg/mL & 0.9mg/mL
(0.25mg/mL vs. 0.8 mg/mL,
P=0.0001)
0.4 mg/mL & 0.9 mg/mL (0.32
mg/mL vs. 0.8mg/mL, P=0.01

» Larger availability of smaller
particles at higher concentrations of
Al

Concentration
of Al (mg/mL)

Recovery of Al (%)

73.56 83.46 85.99

0 0

15.48 14.01




GFAAS/filtration — % aluminium recovery of simulated
vaccines in R10 medium (1hr incubation)

» Abundance of particles <0.22 um
remained consistent when
concentration of Al increased.

» Significant differences observed
between:

% 0.5mg/mL & 0.9mg/mL (0.001
mg/mL vs. 0.0002 mg/mL, P=0.004)

Concentration
of Al (mg/mL) 0.3 0.4 0.5 0.7 0.9

Recovery of Al (%)

1-0.22pm 0.630 0.454 1.051 0.241

<0.22pm 0.375 0.154 0.302 0.149




0.3mg/mL Al - Light, NIB and WU merge — Obj X20, Mag. X200




0.3mg/mL Al - Light, NIB and WU merge — Obj X100, Mag. X1000

20 )



0.9mg/mL Al - Light, NIB and WU merge — Obj X20, X200




0.9mg/mL Al - Light and WU merge — Obj X100, Mag. X1000

20 um



Presto blue- Viability of macrophages exposed to various
concentrations of Al in simulated vaccines.

m4hrs

E 8hrs

m 24hrs

Concentration of Al
(mg/mL)

0.3

0.4

0.5

% Control

93.0

92.8

95.8

0.7

0.9

> Null significance between
treatment values and control at
all time points.

» Cell viability was unaffected by
all exposure regimes post
24hrs.



Cell viability

Particle size in R10 (1-3um)
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