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Dynamic light scattering (DLS)

Dynamic light scattering was performed using a Zetasizer nano ZS (Malvern 
Panalytical, UK) fitted with a 633 nm laser (detection range-0.3nm-10µm). Vaccines 
formulated in saline and R10 medium were introduced into polystyrene cuvettes and 
measured at 25 and 37°C respectively. Data shown in Fig. S2A represents the mean 
of 5 individual measurements per sample replicate.

Graphite furnace atomic absorption spectroscopy (GFAAS)

Quantification of aluminium recovery was performed using an AAnalyst 600 atomic 
absorption spectrometer equipped with a transversely heated graphite atomizer 
(THGA) and AS 800 autosampler (Perkin Elmer, UK). Briefly, vaccines containing Al 
were subject to size-exclusion filtration as per methodology outlined for those 
containing L-tyr. Filtrates were acidified to 50%v/v using analytical grade HNO3 

(15.8M - Fisher scientific, UK) and digested at 180°C for 40 minutes using a MARS 6 
Xpress microwave digester (CEM Corp., US). The instrumentation was calibrated 
using freshly prepared aluminium standards prior to quantification (max. 60 μg/L Al in 
1% HNO3). Controls included complementary digests of saline and R10 depending 
upon the particular experiment performed.
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Supplementary figures and tables

Table S1: The concentration of constituents used to prepare the three formulations 
of MIF used in this study.



Table S2: XRD peak intensity and 2θ° values obtained for MCT® and L-tyr.



Fig S1: Light images of 0.7mg/mL MCT® in saline (polarised light) (A) and in the 
presence of 70µg/mL OVA (Congo red staining) (B). Both images were taken at a 
magnification of 200X (scale bars 100 µm).



Fig. S2: Determination of the size of particles within vaccines adjuvanted with 
Alhydrogel® (ca 0.3mg/mL Al) formulated in saline, pH 7±0.1. Panel A shows the 
particle size distribution as determined by dynamic light scattering (DLS). Blue lines 
represent the d50 of the distribution, purple boxes the interquartile range and blue 
dotted lines the span. Panel B represents the Al recovery as determined by graphite 
furnace atomic adsorption spectroscopy >ca 5 µm and between 5-1µm while panel C 
shows the Al recovery <0.1 µm (soluble). Panel D highlights the relative percentage 
contribution of each fraction to the whole vaccine. Error bars are representative of 
±SD of the measurement where n=5. 



Fig. S3: TEM image of Alhydrogel® prepared at a concentration of 0.1mg/mL in 
saline plus 2% uranyl acetate. The image was taken at a magnification of 60k and 
the scale bar represents 0.5µm.



Fig. S4: Light, NIB and WU overlay images of THP-1 differentiated macrophages in 
R10 medium treated with Alhydrogel (0.3mg/mL Al) and stained using lumogallion 
(100µM) for 1hr. Positive lumogallion staining (orange fluorescence) indicates the 
presence of Al. Positive DAPI staining (blue fluorescence) indicates cell nuclei. The 
image was taken at a magnification of 200X (scale bar 100µm). The area used as an 
insert is identified by a white box and cells marked with an asterisk highlight the 
marked cytoplasmic loading of Al observed throughout the sample.


