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IPEC Foundation Graduate Student Award – Congratulations 
Mustafa Bookwala, Duquense University 

Investigating stabilization of amorphous solid dispersions was the focus for a 2022 
IPEC Foundation Graduate Student Scholarship winner 

Mr. Mustafa Bookwala received one of the five IPEC 
Foundation Graduate Student scholarships during the 2022 
IPEC Foundation award ceremony held at the Grill 23 
Restaurant & Bar, Boston, MA,  on Sunday, October 16th, 
2022. Mustafa was acknowledged for his outstanding 
graduate research work at Duquesne University to 
understand how the coexistent drug-polymer halogen and 
hydrogen bonds could impact the stability of amorphous 
solids dispersions (ASDs). 

Sharing his research and its importance to the 
pharmaceutical industry, Mustafa explained that poorly 
water-soluble drugs can potentially be formulated as ASDs, allowing improved drug apparent 
aqueous solubility; however, ASDs have an increased risk of physical destabilization. In 
molecularly-mixed ASDs, the drug can be stabilized by non-covalent interactions with the 
polymer, which reduces the potential for recrystallization and restricts diffusion in the carrier 
polymer. It was also identified through research that a drug molecule’s interaction potential 
with the polymer could be very different due to the absence or presence of a peripheral halide 
atom (along with hydrogen bond donors) in structurally analogous molecules. Furthermore, 
the halogenated analogue was capable of forming coexistent strong and specific halogen and 
hydrogen bonds with the polymer, which strengthened the drug-polymer interaction landscape 
and therefore had favorable thermodynamic properties and reduced kinetic mobility, thereby 
increasing the physical stability of the dispersion. 

Expanding on the importance of his research project to the pharmaceutical industry, 
Mustafa noted that ASDs are a preferred formulation strategy for enabling poorly-water 
soluble compounds. However, physical instability and lack of molecular understanding limit 
the use of ASD to its full potential. For example, a quarter of all approved drug molecules are 
halogenated, of which 70% have both halogen and hydrogen bond donors. Usually, halides 
in a molecule are known to play a crucial medicinal chemistry role, nonetheless are considered 
inconsequential with respect to the formulation. However, the research establishes that drug-
polymer halogen bonds can form and coexist with hydrogen bonds, which can translate to 
increased ASD physical stability relative to the structurally analogous non-halogenated 
compound, which can only form hydrogen bonds with the polymer. Mustafa’s research 
highlights that coexistent interactions can strengthen the drug-polymer interaction landscape, 
thus allowing for increasing ASD drug loadings to reduce patient pill burden and improve 
physical stability prediction for ASDs. 

Additionally, polymer screening is the first step in preclinical ASD development, where 
hydrogen bonding between drug and polymer is typically believed to make ASDs more 
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physically stable. Thus, ruling out drug-polymer compatibility based on hydrogen bonding 
potential overlooks other specific interactions, such as halogen bonds, which may lead to 
viable formulations. Mustafa's research also increases the ASD molecular understanding and 
assists in effective polymer screening.  

Describing his plans after graduation, Mustafa explained that excipients, although inactive, 
are an integral part of a formulation. For example, in ASDs, the amorphous polymer excipient 
plays a vital role in maintaining physical stabilization in the solid-state and prolonging 
supersaturation in the solution-state. Consideration of polymer chemistry is a fundamental 
step in identifying drug-polymer compatibility as it can result in the formation of strong 
adhesive non-covalent interactions, which can further help with the above advantages. 
Therefore, selecting a well-suited polymer for ASD is imperative. It is clear that the excipients 
highly dictate the fate of the formulation. Thus, thinking actively about excipients and 
understanding their impact on a formulation can help develop a drug product of the highest 
quality and efficacy. Mustafa shared that after graduation he plans to continually apply his 
learnings and experiences to help develop effective pharmaceutical formulations and improve 
patient lives. 

Congratulations Mr. Mustafa Bookwala 
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