
 

 

PLEASE SCROLL DOWN FOR ARTICLE

This article was downloaded by:
On: 25 January 2011
Access details: Access Details: Free Access
Publisher Taylor & Francis
Informa Ltd Registered in England and Wales Registered Number: 1072954 Registered office: Mortimer House, 37-
41 Mortimer Street, London W1T 3JH, UK

Journal of Liquid Chromatography & Related Technologies
Publication details, including instructions for authors and subscription information:
http://www.informaworld.com/smpp/title~content=t713597273

Quantitative Determination of Cyclobenzaprine in Human Plasma by High
Pressure Liquid Chromatography
Philip T. R. Hwanga; David A. Younga; Arthur B. Straughna; Marvin C. Meyera

a College of Pharmacy University of Tennessee, Memphis, Tennessee

To cite this Article Hwang, Philip T. R. , Young, David A. , Straughn, Arthur B. and Meyer, Marvin C.(1993) 'Quantitative
Determination of Cyclobenzaprine in Human Plasma by High Pressure Liquid Chromatography', Journal of Liquid
Chromatography & Related Technologies, 16: 5, 1163 — 1171
To link to this Article: DOI: 10.1080/10826079308019578
URL: http://dx.doi.org/10.1080/10826079308019578

Full terms and conditions of use: http://www.informaworld.com/terms-and-conditions-of-access.pdf

This article may be used for research, teaching and private study purposes. Any substantial or
systematic reproduction, re-distribution, re-selling, loan or sub-licensing, systematic supply or
distribution in any form to anyone is expressly forbidden.

The publisher does not give any warranty express or implied or make any representation that the contents
will be complete or accurate or up to date. The accuracy of any instructions, formulae and drug doses
should be independently verified with primary sources. The publisher shall not be liable for any loss,
actions, claims, proceedings, demand or costs or damages whatsoever or howsoever caused arising directly
or indirectly in connection with or arising out of the use of this material.

http://www.informaworld.com/smpp/title~content=t713597273
http://dx.doi.org/10.1080/10826079308019578
http://www.informaworld.com/terms-and-conditions-of-access.pdf


JOURNAL OF LIQUID CHROMATOGRAPHY, 16(5), 1163-1171 (1993) 

QUANTITATIVE DETERMINATION OF 
CYCLOBENZAPRINE IN HUMAN PLASMA BY 

HIGH PRESSURE LIQUID CHROMATOGRAPHY 

PHILIP T. R. HWANG, DAVID A. YOUNG, 
ARTHUR B. STRAUGHN, AND MARVIN C .  MEYER* 

College of Pharmacy 
University of Tennessee 

Memphis, Tennessee 38163 

ABSTRACT 

A method is presented f o r  the analysis of cyclo- 
benzaprine in human plasma utilizing high pressure 
liquid chromatography (HPLC) with W detection at 230 
nm. Plasma, adjusted to pH 10.5, was extracted with 
methylene ch1oride:pentane 3 0 : l O  (v/v). Nortriptyline 
was employed as the internal standard, and chromato- 
graphic separation was achieved with a normal-phase 
column. Standard curves were linear over the 
concentration range 1.0 ng/ml to 49.0  ng/ml. The 
method was utilized to assay plasma samples from 2 4  
humans given a 20 mg oral dose of cyclobenzaprine. 

INTRODUCTION 

Cyclobenzaprine hydrochloride,3-(5H-Dibenzo[a,d]- 

cyclohepten-5-ylidine)-N,N-dimethyl-l-propanamine 

hydrochloride, is a skeletal muscle relaxant with pKa 
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1163 

Copyright 0 1993 by Marcel Dekker, Inc. 

D
o
w
n
l
o
a
d
e
d
 
A
t
:
 
0
8
:
4
5
 
2
5
 
J
a
n
u
a
r
y
 
2
0
1
1



1164 HWANG ET AL. 

of 8.47 (1). No reports were found in the literature of 

HPLC methods which could be applied to the study of 

cyclobenzaprine pharmacokinetics in humans after 

single-dose administration. Demorest (2) used liquid 

chromatography with multi-wavelength W detection to 

qualitatively distinguish cyclobenzaprine from 

amitriptyline and imipramine in samples submitted for 

drug screening. Beinitz (3) employed a HPLC method for 

the determination of cyclobenzaprine in tablets, but 

the lower limit of detection was only 5 pg/ml. In order 

to study the pharmacokinetics of cyclobenzaprine in 

humans, a sensitive and relatively simple analytical 

method was needed. 

EXPERIMENTAL 

Reagents and Materials 

Cyclobenzaprine hydrochloride was USP reference 

standard from U.S.P.C., Inc. (Rockville, MD). 

Nortriptyline hydrochloride and tert-butylamine were 

obtained from Sigma, Chemical Co. (St. Louis, MO); 

absolute ethanol, reagent grade, was supplied by 

Florida Distillers Co. (Lake Alfred, PL); all solvents 

were APLC or spectrophotometric grade, supplied by J.T. 

Baker, Inc. (Phillipsburg, NJ). The hydrochloric acid 

and sodium carbonate monohydrate were also from J.T. 

Baker. 
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CYCLOBENZAPRINE IN HUMAN PLASMA 1165 

Chromatography Equipment and Conditions 

The HPLC system (Waters Ass0CiateS, Inc., Hilford, 

HA) consisted of a Rode1 590 solvent pump, operated at 

1.0 ml/min; a Hodel 710B WISP autoinjector, with an 

injection volume of 50 pl and a run time of 17 min; and 

a Hodel 481 Lamda Hax W detector, set to 230 nm and 

0.01 AUFS. Data was collected on a DEC pVaxII computer 

utilizing Fison Instruments (Danvers, HA) Hultichrom 

software. The analytical column was a 300~3.9 mm Waters 

Associates pporasil, with 10 p irregular particle size 

(P/N 27477), protected by a Waters Associates Resolve 

Si Guard-PAK. The mobile phase was prepared by 

combining 100 ml acetonitrile, 9 0 0  ml absolute ethyl 

alcohol, 0.25 ml tert-butylamine, and filtering through 

a Rainin 0.45 p m  Nylon-66 filter. Plasma samples were 

shaken on an Eberbach Corp. (Ann Arbor, HI) horizontal 

shaker, followed by centrifugation using a Beckman 

Instruments, Inc. (Houston, TX) 5-6 centrifuge at 1,400 

g and 4°C. 

Standard Solutions 

A primary stock solution of cyclobenzaprine I1C1 was 

prepared in 200 ml of 0.1 N hydrochloric acid, to yield 

a cyclobenzaprine concentration of 50 pg/ml. Subsequent 

dilutions in 0.1 N hydrochloric acid were made to 

provide the plasma spiking standards. A primary stock 

internal standard solution was prepared by dissolving 
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1166 HWANG ET AL. 

10 mg of nortriptyline hydrochloride in 100 ml of 

deionized water. The working internal standard solution 

was prepared from a 1:lO dilution with deionized water. 

This solution and the primary cyclobenzaprine HC1 stock 

solution were stored at 4OC. The standard curve spiking 

solutions were prepared fresh each day from the primary 

cyclobenzaprine HCl stock solution. 

Standard Curves and subject Samples 

Standard curves were prepared over a cyclobenza- 

prine plasma concentration range of 1.0 to 49.0  ng/ml, 

using 2 ml of drug-free human plasma. The plasma was 

combined with 0 .5  ml of working internal standard 

solution and 0 . 5  ml of a cyclobenzaprine spiking 

standard solution in a 20 ml screw-cap culture tube. 

The plasma samples were then made alkaline with 0 . 5  ml 

of a saturated sodium carbonate solution, briefly 

vortexed, and the effervescence was allowed to cease. A 

10 ml portion of methylene chloride/pentane (30 :70  V/V) 

was added, the tubes were sealed with teflon-lined 

screw caps and shaken on a platform shaker for 2 5  min 

at room temperature. The tubes were then centrifuged 

for 25 min at 1 , 4 0 0  g and 4OC. The aqueous layer was 

aspirated to waste and the organic phase transferred to 

a 15 ml silanized conical tube and evaporated to 

dryness under a stream of nitrogen at room temperature. 

The tubes were removed as soon as they were dry to 
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CYCLOBENZAPRINE IN HUMAN PLASMA 1167 

minimize the possibility o f  losses due to sublimation 

( 4 ) .  The dry residues were reconstituted with 50 p1 of 

mobile phase, transferred to the autosampler inserts, 

and all 50 p1 was injected. 

For the subject plasma samples, the cyclobenza- 

prine solution was replaced with 0 . 5  ml of 0.1 N HC1. 

Blank plasma samples from each subject were also 

extracted, substituting 0.5 ml of 0.1 N HC1 and 0 .5  ml 

of deionized water for the cyclobenzaprine and internal 

standard, respectively. Linear regression, weighted 

1/C, was employed to fit plots of peak height ratio 

(drug/internal standard) versus the cyclobenzaprine 

plasma concentration. The extraction efficiency was 

determined from a comparison of the detector response 

to extracted plasma samples and direct injection of 

unextracted samples of cyclobenzaprine and internal 

standard prepared in ethanol and methanol, 

respectively. 

Stability studies were conducted on plasma 

fortified with cyclobenzaprine and stored at -2O'C for 

eight weeks; reconstituted plasma extracts stored in 

autosampler vials at room temperature for four days; 

dried plasma extracts stored in extraction tubes at 

room temperature for four days; and frozen plasma 

samples fortified with cyclobenzaprine, after being 

thawed and refrozen three times. 
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1168 HWANG ET AL. 

RESULTS AND DISCUSSION 

The extraction recovery was 52 and 69 percent for 

the cyclobenzaprine and internal standard, 

respectively. The use of a high internal standard 

concentration (500 ng/ml), the gentle evaporation of 

the extraction solvent at room temperature, and the use 

of silanized glassware were designed to minimize loss 

of drug and internal standard during sample processing 

(4,s). All standard curves showed excellent linearity 
.. 

( rL >0.995) with negligible y-intercept values. Elution 

times for cyclobenzaprine and the internal standard 

were 7 . 5  min and 13.7 min, respectively. Typical HPLC 

chromatograms are shown in Figure 1 for blank plasma, 

plasma fortified to contain 1.0 ng/ml of cyclobenz- 

aprine, and a sample obtained from a subject, 6 hrs. 

after oral administration of a 20 mg dose of 

cyclobenzaprine. The blank plasma samples were free of 

any interference in the vicinity of the drug or 

internal standard. 

The fortified frozen plasma samples were stable 

€or at least 8 weeks at -2O'C. The dried extracts and 

reconstituted extracts were stable for at least 4 days 

at room temperature. No loss of drug was seen for 

plasma samples subject to three freeze-thaw cycles. In 

addition the cyclobenzaprine EC1 stock solution and the 

nortriptyline HC1 working standard solutions were 

stable for at least 8 weeks at 4Oc. 
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FIGURE 1 - Representative BPLC chromatograms for 
extracts of: ( A )  blank human plasma; ( B )  plasma 
fortified to contain 1.0 ng/ml; and ( C )  plasma obtained 
from a human subject 6 hrs after receiving a 20 mg oral 
dose of cyclobenzaprine (16.0 ng/ml). 1, cyclobenza- 
prine; 2, internal standard. 
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1170 HWANG ET AL. 

During the course of assaying samples from a human 

clinical study, a total of 2 4  standard curves were 

obtained, using duplicate samples for each 

concentration. The overall (N-48) relative standard 

deviation (S.D. x 100/Hean) ranged from 11% (1.0 ng/ml) 

to 3% ( 4 9 . 0  ng/ml) for the cyclobenzaprine 

concentrations back-calculated from the standard 

curves. In addition, quality control plasma samples 

were prepared to contain 3.1, 10.3 and 31.0 ng/ml of 

cyclobenzaprine, and were frozen along with the subject 

samples. Control samples were assayed in triplicate 

along with the 2 4  standard curves, and the relative 

standard deviations were 9,  8 and 6% for the three 

concentrations, respectively, based on a total of 7 2  

control samples at each concentration. 

Specificity was assessed by examining chromato- 

grams obtained when blank drug-free plasma from 2 4  

human subjects was carried through the extraction 

procedure. No significant interfering chromatographic 

peaks were noted in any of the chromatograms. In 

addition, solutions of aspirin, caffeine, 

acetaminophen, and ibuprofen were prepared in mobile 

phase at a concentration of 2 0  ng/ml. When 50 p1 was 

injected directly no chromatographic peaks were 

observed which would interfere with either 

cyclobenzaprine or the internal standard. 
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CYCLOBENZAPRINE IN HUMAN PLASMA 1171 

The method has been successfully used in the 

analysis of over 600 plasma samples obtained during the 

course of a human clinical study. 

1. 

2. 

3. 

4. 

5. 

REFERENCES 

R . L .  Cotton, G.R.B. Down, Analytical Profiles of 
Drug Substances, Florey, K., ed., Academic Press, 
San Diego, CA, E: 41-72 (1988) 

D.W. Demorest, J. Anal. Toxicol., 11: 133-4 (1987). 
R . L .  Beintz, J. Pharm. Sci., 71: 656-8 (1982) 
S.H.Y. Wong, Clin. Chem., 34: 848-55 (1988) 

P.W. Edelbroek, E.J.M.,de Hass, F.A. de Wolff, 
Clin. Chem., 2: 2143-8 (1982) 

Received: July 11, 1992 
Accepted: July 21,1992 

D
o
w
n
l
o
a
d
e
d
 
A
t
:
 
0
8
:
4
5
 
2
5
 
J
a
n
u
a
r
y
 
2
0
1
1


