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INTRODUCTION 

• Measure in vivo drug release, drug dissolution, and local drug 
concentration in human GI tract of 3 mesalamine products: Pentasa, 
Apriso, and Lialda. 

 

• Measure GI fluid, plasma, urine, and fecal concentrations of mesalamine 
and its inactive metabolite N-acetyl-mesalamine. 

 

• Correlate GI fluid, plasma, urine, and fecal levels to define distinct 
bioavailability and pharmacokinetic profiles for these formulations. 

SPECIFIC AIMS 

RESULTS 

  
 

METHODS 

CONCLUSIONS 
• This study employed a novel multi-port luminal aspiration catheter for 

collection of GI fluid samples to quantify regional drug concentrations in 
the gut. 

 

• As an example of the utility of this methodology, distinct and variable 
luminal release profiles were demonstrated for 3 different mesalamine 
formulations after ingestion which were correlated with plasma, urine, and 
fecal levels to characterize bioavailability and pharmacokinetic properties.  

 

• These data provide a foundation for future investigations to better 
understand the variable clinical responsiveness to different formulations of 
locally-acting drugs. This research was supported by FDA grant 
#HHSF223201000082C. 

REFERENCES 
1. Wilding I. Bioequivalence testing for locally-acting gastrointestinal products: what 

role for gamma scintigraphy? J Clin Pharmacol. 2002;42(11):1200-10. 
2. Adams WP, Ahrens RC, Chen ML, Christopher D, Chowdhury BA, Conner DP, et al. 

Demonstrating Bioequivalence of Locally-Acting Orally Inhaled Drug Products (OIPs): 
Workshop Summary Report. J Aerosol Med Pulm Drug Deliv. 23(1):1-29. doi: 
10.1089/jamp.2009.0803.   

3. Lionberger RA. FDA critical path initiatives: opportunities for generic drug 
development. AAPS J. 2008;10(1):103-9. doi: 10.1208/s12248-008-9010-2. 

4. Baker DE. Therapeutic equivalence of mesalamine products. Rev Gastroenterol 
Disord. 2004;4(1):25-8. 

5. Forbes A, Cartwright A, Marchant S, McIntyre P, Newton M. Review article: Oral, 
modified-release mesalazine formulations--proprietary versus generic. Aliment 
Pharmacol Ther. 2003;17(10):1207-14. doi: 1578 [pii]. 

1Department of Pharmaceutical Sciences, College of Pharmacy, University of Michigan, Ann Arbor, MI 48109, USA 
2Department of Internal Medicine, Division of Gastroenterology, University of Michigan Health System, Ann Arbor, MI 48109, USA 

 

Sara W. Brown,1  Michael Bly, Ph.D.,1 Jason R. Baker,2 Kristen May,2 Ann F. Fioritto,1 William L. Hasler, M.D.,2 Duxin Sun, Ph.D.1 

A Novel Method to Investigate Local Concentrations of Mesalamine in the Gastrointestinal Tract of Healthy Volunteers 

• Locally-acting drugs in the gut must achieve adequate gastrointestinal 
(GI) concentrations to ensure therapeutic efficacy, but plasma levels 
may not parallel GI concentrations. 

 

• The standard bioequivalence (BE) study methods using plasma 
pharmacokinetics cannot be used to ensure BE for GI locally-acting and 
targeted delivery drugs (1,2). To overcome these challenges, the FDA has 
launched critical paths for BE of locally-acting GI products (3).  

 

• Mesalamine is a locally-acting salicylate commonly used to treat 
ulcerative colitis (UC).  Since the pathological changes of UC are in 
distal regions of the GI tract, extended release formulations are used to 
maintain high local drug concentrations in this region. 

 

• There are many different formulations of extended release mesalamine 
on the market. There is no data to support that one formulation is 
superior to another (4). Different formulations have distinct drug release 
mechanisms, and thus have different local drug concentrations, 
absorption profiles, and systemic drug concentration. Therefore, 
different formulations are not interchangeable from a BE or therapeutic 
efficacy standpoint (5).  

• Representative GI fluid mesalamine concentrations in relation to time and 
local pH, and cumulative urine and fecal mesalamine excretion are shown 
in Table 1 from one subject who received all 3 formulations.  

 

• Peak plasma mesalamine levels were 380 ng/mL for Pentasa at 8 h (50-
500 fold less than GI fluid levels) and 800 ng/mL for Apriso at 4 h (20-1250 
fold less than GI fluid levels). Mesalamine release from Lialda was not 
detected in GI fluids. In this subject, Cmax and AUC were highest for 
Lialda and lowest for Pentasa.  

 

• Table 2 shows GI fluid, urine, and fecal mesalamine levels for 3 subjects 
who received Pentasa. Peak plasma mesalamine levels ranged from 337-
1940 ng/mL for Pentasa at 2-8 h (30-500 fold less than GI fluid levels).  

• Healthy subjects underwent oral intubation of a 3 meter long, 4-lumen 
catheter to a mean depth of 208.2 cm. 

 

• Fluoroscopic positioning of aspiration ports in the stomach, duodenum, 
jejunum, and distal jejunum/proximal ileum was performed.  

 

• Subjects ingested Pentasa (1000 mg), Apriso (1125 mg), or Lialda (1200 
mg).  

 

• GI fluid samples (1 mL) were withdrawn from each port hourly x 7 h. 
Blood, urine, and feces were collected for 72 h.  

 

• Luminal fluid pH was measured and GI fluid, urine, and fecal mesalamine 
concentrations were quantified by LC-MS/MS. In vivo dissolution and 
pharmacokinetics of mesalamine were calculated.  

Figure 3. Fluoroscopic Photos of Final GI Tube Placement 

Figure 2. GI Tube Placement Figure 1. Photo of Multi-Lumen GI Tube 

 Two aspiration ports 
located in the Duodenum 
and Mid-Jejunum. 

 Three aspiration ports 
located in the Antrum, 
Proximal Jejunum, and 
Distal Jejunum. 

 Three aspiration ports 
located in the Antrum, 
Proximal Jejunum, and 
Distal Jejunum. 

Port Locations: 
1. Distal Jejunum/ 
    Proximal Ileum 
2. Proximal Jejunum 
3. Duodenum 
4. Antrum 
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