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ABSTRACT

Purpose: To evaluate the effect of increasing ibuprofen content on the tabletability performance
of moller compacted Avicel PH2OO0™ and Prosoly HDOO™ blends as a part of a larger study
towards development of a model for roller compaction formulations,

Methods: [buprofen was blended with either Avicel PH200™ or Prosoly HDYO™ i different
proporions and the blends were roller compacied and milled. Pre-roller compacied blends and
post-roller compacted and milled gmnoles were compressed on o single station carver press,
Tablets were made at compression forces ranging from (0.2 io 2.6 metnic tons. Physical propertics
such as blend bulk and tap densities, tablet thickness and breaking force were measured. Carr’s
indices and tensile strengths were calculated. The effect of increasing the ibuprofen conient on the
compressibility, compactibility and tabletability of the formulations was investigated,

Results: In the case of Avicel PHXOO™ ibuprefen blends, Carr’s indices increased on addition of
ibuprofen in the pre-roller compacted blends, indicating a reduction in Mowability, This effect was
nol observed in the post-roller compacied granules. For Prosoly HDHO™ ibuprofen blends, no
major change in Mowability was observed before or after roller compaction. Compressibility of
the formulations decreased with an increase in buprofen content across all blends prior to and
afier roller compaction. Compactibilitics did not show a major change on addition of ibuprofen in
the pre-rolker compacted blend, but increased slightly with ibupmofen content e the post-roller
compacted gramiles. Tabletability reduced with increasing ibuprofen content for all blends. In the
post-roller compacted matenial, the increase in tabletability on addition of ibuprofen was bess
prominent as compared to pre-roller compacted blends,

Conclusinns: The wwbletability performance decreased with an increase in ibuprofen content of
the blend, In the pre-roller compacted blends, compressibility is the dominant facior that
determines tabletability, In the post-roller compacted mederial, the sirong  influence of
compressibility is mitigated by the reverse trend observed in compactibility.

OBJECTIVES

To build a medel for reller compaction formulations based on abletability performance. The
overall aim of the project is 1o investigate the suitability of the reller compaction process for
differem excipients and AP blends, Part [V of this project inmvolves the use of ibuprofen/excipent
blends for evaluation of tabkdability performance for pre-roller compaction blends and post-roller
compaction gramilation.

BACKGROUND

For the purposes of Pan IV of this project. vanous formulatons of sbuprofen with Avicel
PH200™ pr Prosoly HDHO was studied. The same response vanables were studied as in Pan |
of the project, such as Tabletability, Compressibality, and Compactability.

Tabletability of a blend is a measure of the blend's ability o make a strong and compact tblet on
application of mechanical pressurc. The final whictability of & blend depends on the
compressibility and the compaciibility of the blend, Compressibility is the ability 1o underge
reduction in valume as a resull of applied pressure, It s represented by a plot of Solid Fraction vs
Compression Force, Compactibility is the ability of maierial to produce ablets of sulicien
sirength under densification and is represented by a plot of Tablet Tensile Strength v Solid
Fraction. Finallv, Tabletability can be described as the capacity of a powder 10 be transformed
inte a tabletl of appreciable strength under effect of compaction pressure, and is represented by a
plot of Tablet Tensile Strength vs Compression Force.

RESULTS ANIY DISCUSSIOMN

METHODOLOCGY

Tbuprofen was blended in different propomions with Avicel PH2ZOO™ gid with Prosoly HDAOT,
These blends wene reller compacted using a Chilsonator TR2200(The Fitepatrick Co. Elmhurst, 1L),
and milled using a Fitzmill model M5A (The Fiepairick Co. Elmburst, IL). The bulk and tap
densities of the resulting final blends and roller compacted granulations were measured. The Carr's
mdex was caleulated to provide an indication of the ow. The compesition of the blends is listed 1n
Tahle 1

The final blends (pre-roller compaction) and the roller compacted milled granulations were (hen
compressed on the Carver press at 7 different compression forces ranging from 0.2 1o 2.6 metric
tones, Tablet thickness and breaking force were measured, and tensike strengihs of the tablels were
calculated for both the pre-roller compaction and post=ralker compaction samples. Effect of roller
compaction and Tbuprofen dmg loading was evaluated in Avicel PH200™ angd Prosoly HDOOT
blends using plots of Compressibility, Compactibility and Tabletability.

Carr’s indices of the blends ipre-roller compacted) and the milled granulations are lisied in Tables
1oand 20 In the case of the Avicel PH20O™ blends, the flowability of milled granulbitions was
marginally better than pre-roller compacted blends. A similar trend s ot obvious for the Prosoly
HD ™ hlends, Also i the case of both pre-rolker compacted blends, the flow appears o be better
at lower drg loading compared to higher drug loading and thes is mome apparent in the case of (he
Avicel PH200™ blends

Tabde I—Carr's frodices of Final Blends (Pre-Rotler Compaction)

Thuprofen (%) Avicel PH2NT™ %) Carr's Index
1] HI 24
40 o] El]
75 25 4
Ihuprofen (%) Prosoly HIHIT (%) Carr’s Index
10 HI 28
4 [ 30
75 25 il

Table 2-Carr's Idices of Milled blends {Post-Rilber Compaction}

Ibuprofen (%) Avicel PH2IT {45} Carr's Index
11 H) 27
Al i) 27
T5 25 25
Thuprofen (%ol Prosoly HDSHT™ (%) Carr's Index
10 ) 3
4 [il] 34
5 25 29

The compressibility of the all blends shows that at low compression forces the compressibility is
similar across the drug kadings (Figures 1 — 4). As the compression force is increased. the trend
emerges that the higher the dmg loading the lower the compressibility, This feamure can also be
observed for the post reller compacted gramilations, Compressibility does not appear 1o decrease

upon reller compaction.

Figuere 2-Compressibility Frofile of
Thaiprofen Prosol [T
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It appears that drug loading does mot lave an effect on compactibility of the pre-roller
compacted blends. At the post=roller compaction stage, the compactibility of the blends
slightly increased with increasing drug loading for the Avicel PH2ZO0™ and Prosolv
HDST™ blends (Figures 5 - B
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The tabletabality of the blends decreases with increasing drug loading for all
blends (Figures % — 121 Tabletability was found to decrease upon mller
compaction, Within the posi-roller compacted blends there is a slight trend
indicating a decrease in (abletability with an increase in drug loading,
although ihis is noi as prominent s in the case of the pre-roller compacted
blends
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CONCLUSIONS

The blends showed a gradual reduction in compressibility with an increase in
Ihuprofen drug bading, The tabletability is a function of the compressibility
and compactibility §T = Hcompressibility, compactibility}}. It appears, from
ihe resulis thit the compressibility is the dominani fecior in delermining
tabletability in the case of the Tbuprofen pre- and post-roller compacied
blends. Compactibility appears 1o not be a factor in the case of pre-roller
compacted blends, although it gains more dominance after roller compaction,
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