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SUMMARY 

 

A Study On The Combination Of MCC-PGS And MCC-PVP As 
Cushioning Agents In MUPS Tablet 

 

Ng Chee Xuan 

 

Multiple Unit Pellet System (MUPS) has emerged as an ideal multiparticulate 

dosage form, composing pellet as the discrete subunit with a functional coating layer to 

modify the release of active pharmaceutical ingredients. Nonetheless, the coating layer is 

prone to stress-induced damage during the compaction of MUPS,causing the drug 

release behavior to be less favorable. 

The incorporation of an excipient functioning as filler named cushioning agent 

can mitigate the detrimental effect of MUPS compaction. A good cushioning agent 

should have an average size of less �
���<=�>��������)��������������"$��
����
����""����

at low compaction pressure. Lestari and Heng (2021) have posited that cushioning agents 

should attain an equilibrium of plastic and brittle deformation to maintain the mechanical 

integrity of the coating layer during compaction.  

In the current study, MCC is chosen as the cushioning excipients owing to its 

predominantly plastic deforming nature during compaction. MCC has undergone particle 

size reduction process by wet beads milling as the rough surface of MCC might impart a 

negative effect on coated pellets. However, it was reported that the plastic deformity 

nature of MCC has been diminished during the wet process. Consequently, MCC is co-

processed with plastic deforming excipients, PVP K30 and Starch 1500, respectively. 

The aim of this study is to investigate the combination of co-processed MCC-

PVP and MCC-PGS as the cushioning agents to protect the coated pellets and produce 

stronger MUPS tablets at low compaction pressure with a similar dissolution profile as 

the uncompacted pellet. To enhance the cushioning effect, the cushioning agent was co-

processed by wet beads milling, followed by freeze-drying. Both cushioning agents are 

characterized by optical microscopy and PXRD. The deformability of cushioning agent 

was determined by Heckel analysis using an out-of-die approach with a 6mm punch. A 

plastic material should have a Py<80. From the optical microscopy, only MCC-PVP 

possesses an average particle size of less than <=�>��after the co-processing. Meanwhile, 

the XRD diffractogram clearly indicated that the cellulosic matrix of MCC remained the 

same after co-processing. The results from the Heckel Plot have indicated that PVP K30 

and Starch 1500 have increased the plastic deformability of the respective co-processed 

cushioning agent. 

50% of MCC-PVP and MCC-PGS and 50% of coated pellets were compacted by 

using a 14 mm punch. In order to yield an intact compact, MCC-PVP and MCC-PGS 

required a larger compaction force (>2 kN), 8 kN and 5 kN, respectively. The tensile 

strength and disintegration time of fabricated MUPS were determined, followed by a 

dissolution test. MCC-PGS has disintegrated less than a minute in average but resulted in 

a relatively weak tablet (0.18 MPa). MUPS tablet containing MCC-PVP tableted at 8 kN 

has yielded a weak tablet (0.32 Mpa) with a disintegration time of 9 minutes. However, 

all the fabricated MUPS tablets are deemed weak due to their insufficient mechanical 

strength (<2Mpa). The dissolution profiles of the MUPS were compared to the 
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uncompacted coated pellet through ���, similarity factor ����, and differential factor	��
�. 

As compared to the uncompacted pellet, the MUPS tablet produced has a larger ��� and 

showed dissimilarity of dissolution profiles, indicating that both formulations failed to 

confer cushioning effect on coated pellet.  

The co-processed MCC-PVP or MCC-PGS as cushioning agents has been proved to 

deform plastically but failed to ameliorate the stress-induced damage on coated pellets. 

Cushioning agent MCC-PVP or MCC-PGS in the ratio of 1:1 have not yielded a strong 

MUPS tablet at low compaction pressure with dissimilar dissolution profiles as 

compared to the uncompacted pellets. Prior to modifying the formulation of the 

cushioning agent, further SEM analysis is needed to investigate the surface morphology 

of the cushioning agent and the interparticulate bonding in MUPS tablet.  
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ABSTRACT 

A STUDY ON THE COMBINATION OF MCC-PGS AND MCC-PVP AS 
CUSHIONING AGENTS IN MUPS TABLET 

 

Ng Chee Xuan  
 
 

This study is to investigate the incorporation of the co-processed cushioning 

agent in Multiple Unit Pellet System (MUPS) to protect Metformin HCl-coated pellets 

from compaction-induced damage. To confer protection, a cushioning agent should 

deform more readily than the coated pellet, resulting in a good balance between plastic 

and brittle deformability. Apart from its profound plastic deformability, an effective 

cushioning agent should achieve a smooth surface morphology and be smaller than 

coated pellet to reduce the degree of pellet damage. Cushioning agents containing 

microcrystalline cellulose (MCC) with Starch 1500® (PGS) or polyvinylpyrrolidone 

(PVP K 30) in a 1:1 ratio were co-processed by wet beads milling and freeze-drying and 

compacted with Metformin HCl pellets using 14 mm punch. Both cushioning agents 

(MCC-PVP and MCC-PGS) exhibited a larger f1 and a smaller f2, indicating a dissimilar 

dissolution behavior to the uncompacted pellets. The deformation behavior of cushioning 

agent was analyzed by an Out-die Heckel plot using a 6 mm punch, and the co-processed 

effect was further characterized by PXRD and optical microscopy.  Interestingly, the 

results obtained from the Heckel plot demonstrated the high plastic deformability of both 

cushioning agents than untreated MCC and readily deformed at low compression 

pressure. As plastic deforming excipients (Py<80), no superior cushioning properties 

were observed from both co-processed cushioning agents in retaining the mechanical 

integrity of pellet coating during compaction. Hence, further SEM analysis is 

supplementary to study the surface morphology of cushioning agent and their 

interparticulate bonding in MUPS tablet.  

 

Keywords: Cushioning Agent, MUPS tablet, Co-process, MCC-PVP, MCC-PGS 
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