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SUPPLEMENTARY MATERIAL S4 (Acrobat file) 

Text summary: Supplementary Material S4 details the experimental procedure to obtain Tat-Hsp70-loaded 

particles and reports the preliminary data related to the release kinetics. 

 

1. Preparation of Tat-Hsp70-loaded particles  

We adapted a previous two-step desolvation method1 to produce gelatin nanoparticles encapsulating Tat-

Hsp70. We prepared a 5% (w/v) solution of gelatin (200 mg) in deionized water, and then we added an equal 

volume of acetone to separate the high-molecular weight gelatin. After exactly 2 min, a white colored 

supernatant was discharged. We freeze-dried overnight the gel-like precipitate and used the powder to obtain 

a 5% (w/v) solution of gelatin in deionized water (pH 3.5). After stirring for 10 min, we added Tat-Hsp70 

(2% w/w) and 40 mL of acetone dropwise (less than 3 mL/min). The mixture was stirred for another 10 min. 

To form stable gelatin nano-colloids, we crosslinked with 100 µL of glutaraldehyde solution (25% w/w in 
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water) and stirred overnight. We separated the solid gelatin particles by centrifuging (5,800 rpm for 10 min) 

and washing with water/acetone (70/30), followed by sonication and centrifugation. We repeated this 

procedure for three times. Finally, we freeze-dried Tat-Hsp70-loaded particles overnight and stored as a 

powder.  

 

2. In vitro protein release  

By using a 2% w/w theoretical drug loading, we produced particles with a diameter around 295 nm (mean 

value, data from dynamic light scattering) and entrapment efficiency (EE) of about 79.3%. We calculated the 

EE by dividing the difference between the total mass of Tat-Hsp70 and the mass of Tat-Hsp70 in solution for 

the total mass of Tat-Hsp70. 

We performed in vitro release experiments at 37°C with an orbital shaker. We suspended Tat-Hsp70-loaded 

particles in PBS. At predetermined time intervals, we withdrew 1 mL supernatant and replaced with 1 mL 

fresh PBS before returning the tube to the orbital shaker. As control, we used unloaded gelatin particles. 

Finally, we measured the absorbance of the supernatants at 280 nm by a UV spectrophotometer and 

subtracted the background from unloaded particles. We calculated the amount of Tat-Hsp70 released thanks 

to a calibration curve based on known amounts of Tat-Hsp70. We performed the experiment in triplicate and 

plotted the results as a function of time (mean ± standard deviation, SD).  

Fig.1 shows the release profile of Tat-Hsp70 from gelatin particles. 

 

Fig.1: Release profile of Tat-Hsp70 from gelatin particles 

We performed the experiment at 37°C on an orbital shaker. We reported the results as cumulative protein 

release (%) over time (mean ± SD, 3 replicates). 
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Over 60% of Tat-Hsp70 was released in less than 80h, and then the release rate decreased. The initial burst 

phase may be due to the protein absorbed on the surface of the gelatin particles, while the reduction of the 

release rate may be attributed to the reduced concentration of Tat-Hsp70 within the gelatin particles. 

Our results agree with previous work on the release of bovine serum albumin from gelatin particles obtained 

with the same preparation method2. 
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