NRobe™ Dose Form:

Influence of fill compact porosity
on the drug release from the
NRobe dose form

Introduction

NRobe™ is a novel oral dose form technology with
a high fill porosity and inherent tensile strength
given by the enrobing film, not the compact density.
The NRobe™ process overview is shown in Figure
1: the drug-loaded fill is lightly compressed between
two dry, preformed, non-gelatin films and then
sealed to provide a non-friable coated dose form.
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Figure 1 - NRobe process steps

Compaction pressures typically used in this process
are significantly lower (up to 50 MPa) than in con-
ventional tableting. Tye et al ) identified the impor-
tance of the porosity and associated compactibility
of tablets as a means of defining tablet attributes
that were insensitive to scale-up. Sun @ identified a
distinct relationship between compact porosity and
end product performance such as dissolution.

Our work aims to determine whether the fill com-
pact porosity in NRobe Dose Form influences drug
release and whether targeted levels of porosity
could be utilized advantageously to optimize the
dose form or process.

Materials and Methods

Formulations of 76% Ibuprofen (Shasun Chemi-
cals & Drugs Ltd) and (a) 23% Avicel® PH200
microcrystalline cellulose and 1% talc (VWR) or
(b) 20% Avicel PH200, 1% talc and 3% Ac-Di-
Sol® were compacted at several pressures in the
range 5-68 MPa on an ESH compaction simulator.

The compact thicknesses were measured using a
micrometer and porosities calculated by measur-
ing the powders true densities using a helium
pycnometer. The relationship between compact
porosity and a. compaction pressure and b. com-
pact dissolution (using USP 24 method for IR
Ibuprofen tablets) was investigated.

In a separate study, NRobe dose forms were
manufactured from a granulated proprietary for-
mulation including more than 70% of a freely
soluble drug. The dissolution from NRobes made
at 3 different compaction levels was compared
using dissolution baskets (preferred method for
NRobe) in 900 ml of 0.1N HCI. Lower porosity
(10%) tablets of the same formulation were
manufactured and tested using USP 24 method
(paddles).

Results and Discussion

Figure 2 shows the linear decrease of Ibuprofen
compact porosity with increasing compaction
pressure within the studied range (5-36 MPa),
which is typical of values used for NRobe. The
decrease in porosity at higher pressures (36-68
MPa) was less significant. The apparent porosity
of the non-compacted powder was 60%.
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Figure 2. Relationship between compaction pressure and porosity in Ibuprofen-
based compacts.
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Figure 3. Influence of compact porosity on Ibuprofen release at 5 minutes.
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Figure 4. Release of freely soluble drug from tablets and NRobes filled with
compacts of various porosity.

For both drugs, dissolution was faster within a
defined high porosity range (around 19-36% for
Ibuprofen, see fig. 3 and 20-30% for the freely
soluble drug, see fig. 4) and significantly slower
at lower or higher porosities.

Such high porosities cannot be exploited using
a conventional tableting approach due to in-
sufficient tensile strength. At porosities typical
for conventional hard capsules (higher than
55% @), the dissolution of both drugs was sig-
nificantly slower.

Conclusion

This study suggests that within the relatively
high porosities achievable with NRobe™ there
exists specific porosity ‘windows’ in which the
dissolution is enhanced. This effect was shown
for compacts but also shown to translate to the
film enrobed dose forms. This compact porosity
‘window’ that exists lies between that typically
seen in tablets (low porosity) and hard capsules
(higher porosity). It appears wide enough to be
utilizable as a process control parameter. The
next steps will be to assess whether control of a
compaction process to target specific compact
densities at such low pressures is viable.
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Patents:

FMC Corporation does not warrant against infingements of
patents of third parties by reason of any uses made of the prod-
uct in combination with other material or in the operation of any
process, and purchasers assume all risk of patent infingement
by reason of any such use, combination, or operation.

Technical Service:

The information contained in this bulletin is intended to be gen-
eral in nature. Techniques and data pertaining to specific uses
for FMC Corporation products and new developments will be
published periodically in the form of supplemental application
bulletins. Our technical staff is ready to offer assistance in the
use of FMC Corporation products.

Warranty:

Because of the numerous factors affecting results, FMC Corpora-
tion ingredients are sold on the understanding that purchasers
will make their own test to determine suitability of these products
for their particular purpose. The several uses suggested by FMC
Corporation are presented only to assist our customers in explor-
ing possible applications. All information and data presented
are believed to be accurate and reliable, but are presented
without the assumption of any liability by FMC Corporation.

The following are trademarks or service marks of FMC Corpora-
tion or its subsidiaries, which may be Registered U.S. Patent &
Trademark Office and in other countries: NRobe™, Avicel®, Ac-
Di-Sol®, and the FMC Logo.
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