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Purpose. To investigate the effect of fasted state simulated intestinal fluid (FaSSIF) on in vitro Caco-

2 and rabbit intestinal permeability using marker compounds. Solubility and dissolution of class II 

(BCS classification) were greatly affected by FaSSIF. Methods. Twelve radiolabeled compounds 

representing the various transport processes were used for in vitro permeability studies. The transport 

experiments were performed using apical solution either Ringers (pH 7.4), Mes (pH 6.5), and FaSSIF 

(pH 6.5, calcium free). Caco-2 transepithelial transport studies were performed using a standardized 

24-well transwell format (20-24 day culture/ passage 30-40). The apical (A, 0.3 mL volume) and 

basolateral (B, 1.2 mL volume) reservoirs were filled with Ringer’s buffer (pH 7.4, 290 mOsm/kg), 

containing 25 mM glucose. A ! B and B ! A permeability were studied at 37°C, 50 opm, 95% 

humidity, and 5% CO2 using a 100 µM donor concentration with 1% DMSO. Monolayer integrity 

was evaluated by TEER measurements. Rabbit permeability studies were conducted using the Ussing 

side-by-side diffusion chamber, with volumes of 1.5 mL on each side.  Intestinal segments 

(duodenum/ jejunum/ ileum/ descending colon) were harvested from male New Zealand white 

rabbits (2.5-3.0 kg), stripped of the muscle layers and mounted in the chambers. Samples were 

collected over a 90 minute interval and aliquots analyzed by LSC. Results. When FaSSIF was used 

in the apical compartment and compared with Mes in Caco-2, A ! B permeability of paracellular 

markers (mannitol, 3 fold; PEG 4000, 2 fold; ribavirin, 5 fold; acyclovir, 3 fold; and ganciclovir, 13 

fold) and efflux marker, etoposide (2 fold), increased, whereas influx marker, glycylsarcosine (2 

fold), decreased. In addition, B ! A permeability of paracellular markers (mannitol, 11 fold; PEG 

4000, 2 fold; and ganciclovir, 3 fold) increased. However, A ! B and B ! A permeability of 

transcellular markers was not changed apparently in Caco-2. When FaSSIF was used in the apical 

compartment and compared with Ringers in rabbit intestines, A ! B and B ! A permeability were 

not changed in either paracellular or transcellular markers. Conclusions. The results of this study 

suggest that the use of FaSSIF may open up tight junctions in Caco-2, in which the permeability of 

paracellular markers are substantially increased. This study also illustrates that FaSSIF may inhibit 

the effect of influx and efflux carries in Caco-2. By contrast, the effect of FaSSIF was not significant 

in intact rabbit intestines. 


