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Statement of Purpose: Biodegradable polyanhydrides, 
based on sebacic acid (SA), 1,6-bis(p-
carboxyphenoxyhexane) (CPH), and 1,8-bis(p-
carboxyphenoxy)-3,6-dioxaoctane (CPTEG), are a class 
of surface eroding macromolecules which have been 
studied extensively for applications in drug, protein, and 
vaccine delivery [1]. For the rational design of drug 
carriers for these applications, it is important to consider 
the large parameter space of drug/polymer interactions 
including partitioning, release kinetics and stabilization. 
To screen this large parameter space, the use of 
combinatorial libraries and high throughput techniques 
are invaluable. We have developed a combinatorial 
method for studying the release and stability of bovine 
serum albumin (BSA) encapsulated into a library of 
polyanhydride copolymers. High throughput techniques 
were employed for the rapid assessment of structural 
and antigenic alterations as well as the evaluation of the 
release kinetics of encapsulated BSA. 

Materials/Methods:  Discrete libraries of 
polyanhydride copolymers based on SA, CPH, or 
CPTEG were deposited at high throughput into multi-
well substrates by utilizing programmable pumps in 
conjunction with programmable linear actuators.  The 
CPH:SA and CPTEG:CPH copolymer libraries were 
synthesized as described before [1, 2]. All libraries were 
characterized by GPC and high throughput FTIR. 
 
BSA was encapsulated into the polyanhydride libraries 
via solvent/non-solvent precipitation and solvent 
removal by vacuum drying. The dried film was then 
incubated and agitated at 37ºC in phosphate buffer 
saline (PBS). To study the stability of the protein 
released from the polymer films, samples were taken at 
48 h and assessed for antigenicity using a BSA-specific 
ELISA. For combinatorial analysis of the release 
kinetics, BSA was tagged with Texas red fluorochrome 
and released over one month and quantified at high 
throughput using a Typhoon 9410 imaging system.  
 
To further investigate the stability of BSA, the protein 
was incubated in saturated monomer libraries based on 
SA, CPH, and CPTEG for 7 days.  Antigenic alterations 
were assessed with the BSA-specific ELISA and 
structural alterations were determined with SDS PAGE 
(primary structure), FTIR (secondary structure) and 
fluorescence spectroscopy (tertiary structure). 

Results: The release profiles of the encapsulated BSA 
are in very good agreement with conventional one-
sample-at-a-time studies [3, 4]. For both the CHP:SA 
and CPTEG:CPH systems there is an initial burst of 
protein followed by a near zero-order release profile. As 
expected, the polymer hydrophobicity directly 
correlates to the rate of protein release with the most 
hydrophobic component of both systems (CPH) 
releasing the slowest (Figure 1).  

 
Figure 1: The release of Texas red BSA from a CPTEG:CPH 
library 
The CPTEG:CPH polymer system preserved both the 
antigenicity and structure of BSA after the 7 day 
incubation in the monomer library, and it also 
maintained the antigenicity after release from the 
polymer library. These results are in good agreement 
with previous studies that demonstrate the ability of 
CPTEG-containing polyanhydrides to provide a protein 
friendly environment, due to the amphiphilic nature of 
the copolymers [3,4]. The CPH:SA polymer system 
demonstrated decreasing trends in protein antigenicity 
and structure following the 7 day incubation in 
monomer and after release from the polymer libraries. 
The decreasing trends in both antigenicity and structure 
correlated to increasing content of the most acidic 
component, SA, which in agreement with previous 
studies with acidic PLGA and structural alterations of 
BSA [5].  

Conclusions: We have described a high throughput 
method for the rapid screening of the release and 
stability of proteins encapsulated into combinatorially 
synthesized polyanhydride libraries. Our results were 
validated by favorable comparisons with conventional 
experiments. The fluorescent technique used to 
determine release kinetics provides a novel, high 
throughput approach to study the kinetics of protein 
release from combinatorial libraries. In addition, the 
high throughput techniques described to assess protein 
stability were able to rapidly determine the viability of 
the CPTEG:CPH system for the delivery of 
macromolecular drugs and antigens as well as the 
problems associated with protein stability in the acidic 
environment of SA.  These methods are invaluable for 
the rapid discovery and design of biomaterials for drug 
delivery applications. Our results add to the large body 
of evidence supporting the use of polyanhydrides in 
drug delivery devices. 
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