Formation of nanocapsules by emulsion-clirrusion
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Nanocapsules

Oily core . Drug Delivery Systems:

SIS ?I‘ug protection - stability :
10 - 1000 nm V' Controlled release - targeting

Emulsion — Diffusion

Method : Reactor and rotor - stator used for the emulsion preparation
* dilution of the emulsion = solvent diffusion = nanocapsules formation

Emulsion Agitation

oil Water Rotor Stator Impeller
Solvent saturated with water (Ethyl acetate) : 32,4% Water saturated with solvent : 64,8% N = 5200 - 8800 N, = 600
Polymer (Eudragit® E100, Poly-g-caprolactone) : 0,3% Surfactant (Mowiol®4-86) 1 1,6% - 10000 rpm - 800 rpm
Oil (Miglyol®812) :.0,8%

Results

Particles and droplets size distribution

Droplets size distribution

© Estimation *turbulent regime = Re : 5,4.10% - 1.10°
Costaz, 1996 : N = 10000 rpm
*Lmocro>> Imicr’o %2 d32 i
d, i " %0 = : rotor blades size ~ 2.103 m
-2 _ 0,02 (We)*¢ (—J : D (u3/pl.e)/4:7,2-11,7 105 m
D, My : droplets Sauter diameter ~ 0,5.10°¢ m
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: Droplets Sauter diameter (m)

: Rotor diameter (4.10-2 m)

: Dynamic viscosity of the continuous and dispersed phases (10-3 Pa.s)
: Weber number = p..N2. D3/c (-)

: Volumic mass of the continuous phase (10° kg.m-3) Calculation of the droplets size distribution from the particles one
: Interfacial tension (6.10-3 N.m-1)

® Calculation Ds, droplets
N Particles um Correlation /
dyonire distribution
rotor

pa
&) Particles size distribution measurement (Laser granulometer Coulter® LS200) [EESNS- (measurement) uletleted Ccigted
& Assumptions ¥ one droplet = one particle baricla size st || biomsiiion
v"  particles and droplets are not porous distribution

5 Droplets size distribution calculated from the particles size distribution

Conclusions

4 (o A Comparison of dg, estimated from 1
BODg, correlation = (1,5 - 2) dj, distribution e the Rantialcas:

B> Correlation established for micrometric emulsions (= 3ym)

REFERENCES

[E92 droplet = ticl =  OK (solvent = only 25% volume
Ses SR R ( el ) QUINTANAR D. et al., PCT Patent n° WO9904766 A, 1999.

B> Very low interfacial tension (6.10-3 N.m-1) - Accuracy ? fg;.;)_h;\g?zAPC et al., Drug Development and Industrial Pharmacy, 2001, 27, 10,

If 0 = 3.103 N.om? O D, correlation = 0,47 ym for N = 8800 rpm COSTAZ H., PhD Thesis (N° 041-96 Université Claude Bernard Lyon 1), 1996




