
COMPARATIVE BIOAVAILABILITY OF NKTR-118  TABLETS AND SOLUTION: A CASE OF 
BIOEQUIVALENCE BETWEEN DOSAGE FORMS FOR A RAPIDLY ABSORBED DRUG

Background

Nektar Therapeutics is developing NKTR-118, a PEGylated derivative of naloxone, for 
the treatment of opioid-induced constipation (OIC) and other manifestations of 
opioid-induced bowel dysfunction (OBD) in patients receiving opioid therapy for pain.  
The widespread use of peripherally acting µ receptor opioid antagonists has been 
limited by lack of oral bioavailability.

PEGylation of naloxone alters its distribution (reduced CNS penetration) and 
metabolism (reduced first pass effect) while its opioid antagonist properties are retained. 

NKTR-118 administered in solution is rapidly absorbed in humans independent of 
administered dose (Figure 1)1.

Initial trials of NKTR-118 were conducted using drug in aqueous solution; a tablet 
formulation has been developed to support further development and registration.  

This presentation describes the results of a comparative pharmacokinetic study 
conducted in healthy subjects to investigate the bioavailability of the new NKTR-118 
tablets relative to the NKTR-118 in solution used in earlier clinical trials of NKTR-118.

1 Poster 36, ACCP 36th Annual Meeting; September 9, 2007; San Francisco, CA.                                                                                                                                                                                                                                                                                                                                                                           Presented at the American College of Clinical Pharmacology 38th Annual Meeting; September 13–15, 2009; San Antonio, TX (Poster 140).                                                                                                                                                                                                                                                                                                                                                                                                                                                                                  © 2009 Nektar Therapeutics.

Results

Oral NKTR-118 administered as solution or tablet showed rapid 
absorption with a rapid attainment of maximal plasma NKTR-118 
concentrations (Figure 4).

Mean (SD) Plasma NKTR-118 PK Parameter Values 
Following Administration of Single 100 mg Tablet and 
Solution Doses to Healthy Volunteers

Mean PK parameters were essentially identical between 
treatments except for slightly higher in NKTR-118  Tmax values 
after tablet administration, likely reflecting the time needed for in 
vivo tablet dissolution. 

Solution TabletParameter

(ng/mL)maxC 239 (134) 234 (100)

0.750 (0.250, 2.50)0.625 (0.250, 3.00)

Mean (SD) PK Parameter Values

(hr)T max
a

hr/mLng )((0 last)AUC ·- 720 (250) 732 (165)

724 (252) 737 (166)AUC (0-inf) (ng hr/mL· )

Median (Min, Max) presented for Tmax
a

Comparison of Geometric Mean Pharmacokinetic Parameter Values for NKTR-118 
Tablets and Solution

Tablet-to-solution ratios for least-square mean Cmax, AUC(0-last), and AUC(0-inf) values were 
101%, 105%, and 105%, respectively, demonstrating that the tablet formulation is completely 
bioavailable relative to the solution.  

90% CIs for the geometric mean tablet-to-solution ratios for Cmax, AUC(0-last), and AUC(0-inf) 

values were within the 80% to 125% interval used to determine bioequivalence, indicating that the 
tablet formulation is bioequivalent to the solution. 

Meeting bioequivalence criteria for both rate and extent of absorption with a panel of only 20 
healthy subjects was somewhat unexpected because in vivo dissolution from solid oral 
dosage forms is typically rate limiting for drug absorption and thus the Cmax of the solid 
dosage form is less than that of the solution.  

To achieve bioequivalence between a solid oral dosage form and solution, consistent and reproducible in 
vivo dissolution is required, and interoccasion variability in the absorption and metabolism must be low.

NKTR-118 tablets release drug rapidly and consistently in vitro and in vivo, aided by its high 
aqueous solubility.
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Figure 1. Mean±SEM (n=6) Plasma NKTR-118 Concentration-Time Pro�les
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Figure 3. Percent Dissolved vs. Time for 100 mg  NKTR-118 Tablets (n=6)*

Methods

This was an open-label, randomized, single-dose, 2-treatment, 2-period, crossover study 
to evaluate the bioavailability of NKTR-118 tablets relative to NKTR-118 solution when 
administered as a 100 mg oral doses to 20 healthy male and female subjects (10 of each) 
in the fasted state (Figure 2).

NKTR-118 tablets are an immediate release formulation manufactured using a wet 
granulation process. 

In the dissolution test more than 50% of the drug dissolves in vitro in the first 5 minutes, 
with drug release complete in ~15 minutes (Figure 3).

One NKTR-118 tablet (100 mg) or 2.5 mL of 4% NKTR-118 solution (100 mg) was 
administered orally with 240 mL water following a ≥10-hr fast.

Blood samples were collected from all subjects at the following time: predose (within 30 
minutes prior to dosing) and 0.25, 0.5, 0.75, 1, 1.5, 2, 2.5, 3, 3.5, 4, 4.5, 5, 6, 8, 12, 18, 24, 36, 
and 48 hr postdose. 

Plasma was harvested and analyzed using validated LC-MS/MS method at Alta 
Analytical Laboratory, El Dorado Hills, CA. 

Objective

To determine the bioavailability of 100 mg NKTR-118 tablets relative to 100 mg 
NKTR-118 in solution.
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Figure  2. Study Schematic Design
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Figure 4. Mean±SD (n=20) Plasma NKTR-118 Concentration-Time Pro�les
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Conclusion

• NKTR-118 is rapidly absorbed with comparable systemic bioavailability, independent of 

   formulation. 

• NKTR-118 tablets are bioequivalent to drug in solution.

N Tablet LSM* Solution LSM Tablet/Solution 90% CI**Parameter
20

20

20

215

713

717

212

680

684

101 (85.00 -120.81) 

(95.18 -115.64) 

(95.20 -115.54) 

105

105

Results of Bioequivalence Analysis

Cmax

(0 inf )AUC -

(0 last)AUC -

* Least-squares mean
**Con�dence Interval

* Each line represents dissolution rate of individual tablet.


