








  

the fact that emulsification and encapsulation processes are 
conducted in one apparatus (one-step process) this method 
provides safety of work, especially with active agents for 
medical purpose e.g. anticancer drugs. Former studies show 
that the physical properties and structure of obtained products 
are strictly associated with values of operating conditions of 
the process conducting in a CTF bioreactor. 

Moreover, this paper presents the composition of liquid 
solutions and active substances introduced to the CTF 
bioreactor that could significantly influence the properties of 
formed multiple emulsions and modify release process of 
active substances. Two-stage release profiles obtained for 
model active agents encapsulated in the inner droplets of 
O1/W/O2 double emulsions showed that through 
programmable addition of appropriate drugs and their amount  
more complex modified delivery system could be successfully 
created. 

Literature overview shown that advanced drug 
formulations provided modified release of two different 
active agents potentially could be useful as drug delivery 
systems in multidrug or targeted therapies e.g. to deliver a few 
different anticancer drugs or substances like protein or 
sh-DNA. 

 

IV. SUMMARY 
The results of co-release a few active substances into 

double emulsions confirmed that encapsulation of 
biocompatible substances, which do not react, may provide a 
means to modify the release kinetics involving rate and shape 
of drug release profiles and influence the release mechanisms. 

The modification of release process of active ingredients 
from double emulsions can be controlled by hydrodynamic 
parameters in a Couette-Taylor flow bioreactor, which 
influence sizes of internal droplets and drops forming a 
liquid-permeable membrane, separating the internal droplets 
from the external environment, as well as fraction of volume 
packing. In this study a desirable modified types of release 
profiles have been achieved by adding a few active 
ingredients into internal droplets. It is also possible adding 
ingredients into membrane phase drops of double emulsions 
for modifying release rates and shape of release profiles. 

Research on simultaneous encapsulation of a few 
substances into double emulsions and co-release that have 
been made until now allowed developing new potential 
applications of multiple emulsions, as a systems for controlled 
drugs release in multidrug therapies used when conventional 
treatment is not sufficiently effective.  

SYMBOLS USED 
D32, d32 - the Sauter mean diameter of membrane and 

internal phase drops of double emulsions, µm 
EE - encapsulation efficiency, % 
 - volume packing fraction of internal droplets in the 

membrane phase drops of double emulsions. 
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