
Robustness of bifurcated Tablet Sections and Influence of Tooling Shape on Release Kinetics of Novel Self-Correcting 
Hydrophilic Matrix Formulations
C. Federici1, M. Hite1, S. Turner1, A. Brunelle1, R. Fassihi2  1SCOLR Pharma; 2School of Pharmacy, Temple University

Introduction

Three self-correcting hydrophilic matrix formulations have been 
evaluated for variability of release curve as a product of changing 
tablet shape and surface area.  Modifying tablet shape, splitting 
larger tablets, and scaling the total dosage form weight of 
prototype Pseudoephedrine hydrochloride, Niacin, and Ibuprofen 
formulations were all studied.  

Materials and Methods

Tablet preparation:

Niacin (Roche) was dry blended with hypromellose (Methocel 
K100M, Dow Chemical Company), sodium carbonate (Tangram 
Company), dicalcium phosphate (Rhodia), and stearic acid 
(Zetapharm) to form a uniform blend.  Tablets were produced on a 
10-station Piccola rotary press at 100rpm turret speed with both 
0.440" diameter round and 0.312" x 0.750" caplet tooling (Natoli 
Engineering, Elizabeth Carbide).

Pseudoephedrine hydrochloride (Novus, Inc.) was dry blended with 
hypromellose (Methocel K15M, Dow Chemical Company), sodium 
bicarbonate (Natrium Products), and stearic acid (Zetapharm) to 
form a uniform blend.  Tablets were produced on the above Piccola 
rotary press at 100rpm turret speed with 0.440" diameter round, 
0.2835" x 0.6814" caplet, and 0.312" x 0.750" scored caplet tooling, 
and on a single-station Carver hydraulic press with 0.440" diameter 
round tooling and 0.319" x 0.580" oval tooling (Natoli Engineering, 
Elizabeth Carbide).

Ibuprofen (BASF) was dry blended with several grades of 
hypromellose (Dow Chemical Company), sodium carbonate 
(Tangram Company), microcrystalline cellulose (Avicel PH 102, FMC 
Corporation), and other tableting agents to form a uniform blend.  
Tablets were produced on the above Piccola rotary press at 30 rpm 
turret speed with 0.375" x 0.750" modified oval, 0.312" x 0.750" 
scored caplet, 0.2835" x 0.6814" caplet, and 0.440" diameter round 
tooling (Natoli Engineering, Elizabeth Carbide).

Dissolution studies:

All in-vitro release testing was performed in a USP Type II apparatus 
(Hanson Research, Varian, Inc.) at 50 rpm paddle speed and 37°C.  
Dissolution medium for Niacin was 900mL 0.1N HCl (Chata 
Biosystems), for Pseudoephedrine hydrochloride was 900mL 
deionized water, and for Ibuprofen was 900mL 0.05M phosphate 
buffer, pH 7.2 (Chata Biosystems).  Samples were analyzed using a 
UV spectrophotometer (Beckman Coulter, Cary) at 275.0nm (Niacin), 
256.5nm (Pseudoephedrine hydrochloride), and 264.0nm 
(Ibuprofen).

Results and Discussion

Tooling shape variation:

Figures 1a-c illustrate in vitro drug release from Niacin, 
Pseudoephedrine, and Ibuprofen tablets in various shapes.  Tooling 
was selected solely on the basis of fill weight capacity.  Clearly the 
Pseudoephedrine formulation is the least affected by this change in 
tooling shape; the Niacin and Ibuprofen formulations yield 
differences in release rate with differences in surface area, but none 
show dramatic changes.  

Figure 1a-c.  Release of drug from tablets of different shape/surface 
area.  

a) Pseudoephedrine hydrochloride, 

b) Niacin, 

c) Ibuprofen.

Dosage Strength Comparison:

Pseudoephedrine and Ibuprofen blends were also tableted 
targeting different tablet weights to evaluate drug release of 
alternate dosage strengths.  The 120mg Pseudoephedrine 
prototype was scaled up to 240mg and 300mg drug load; the 
600mg Ibuprofen was evaluated at 300mg drug load.  Tooling was 
selected according to formula weight in each case.  Figures 2a-b 
show in vitro drug release from these tablets.  Table 1 outlines 
surface area differences of the tablets.

Figure 2a-b.  Release of drug from tablets of varying formula weight.  

a) Pseudoephedrine hydrochloride, 

b) Ibuprofen.

Table 1.  Surface areas of study tablets.

Whole/Bifurcated Tablet Comparison:

A comparison of drug release between whole and bifurcated 
tablets was conducted, anticipating that some consumers may split 
tablets before administration.  In vitro release profiles of whole and 
split tablets are shown in Figures 3a-c.  Pseudoephedrine and Niacin 
yield a slight increase in release rate, while the Ibuprofen 
formulation is much more impacted by the increase in surface area.  
A comparison of increased tablet weight, split tablets with original 
tablet release in Figures 4a-b again illustrates the robustness of this 
Pseudoephedrine formulation against that of Ibuprofen.

Figure 3.  Comparison of drug release from whole and bifurcated 
tablets. 

a) Pseudoephedrine hydrochloride, 

b) Niacin, 

c) Ibuprofen.

 

 

Figure 4.  Comparison of drug release from whole tablets and 
increased weight, split tablets.  

a) Pseudoephedrine hydrochloride, 

b) Ibuprofen.

All three of these formulations utilize a self-correcting hydrophilic 
matrix which incorporates both diffusion and erosion mechanisms 
of release.  Ibuprofen, as a nearly water-insoluble compound, is 
more dependent on an erosion mechanism than Pseudoephedrine 
and Niacin, water-soluble compounds.  Changes in surface area 
thus impact the release of Ibuprofen from this matrix more 
dramatically than a more freely soluble drug.

Conclusion

The results illustrate the robustness of these hydrophilic matrix 
formulations to withstand physical changes, translating into ease of 
scale-up manufacture, marketing considerations of tablet shape, 
and increased consumer/patient safety.

CDT
TeTechnology

C
o

n
tr

lle
d Deli

e
r
y3625 132nd Ave SE,  Suite 300

Bellevue, WA 98006
www.scolr.com

SCOLR Pharma, Inc.SCOLR Pharma, Inc.W5216


