
Jourtutl o.f Chromatograph.v, 57 t ( t 991 ) 250-256 
Biomedical Applications 
Elsevier Science Publishers B.V,, A m s t e r d a m  

C H R O M B I O .  6039 

Short Communication 

Quantitation of trihexyphenidyl from plasma using a mass- 
selective detector and electron-impact ionization 

M. D E S A G E *  ~)nd N1. P, O U q S E A U - T S A N G A R 1 S  

L. E .A.C.M. ,  blstilut des Scieaces Phartpla¢'eutiqttes el Biologiques de Lyon. A ventte Rockefeller, 693 73 Lyon 
C¢'¢h's 08 (France) 

D. L E C O M P T E  

Lahoratoh't'.~" Lederle, B. P. 58, 69922 Oullitls Cedex (France) 

and 

J. L. B R A Z I E R  

L.E.A.C.~I ,  lnxtitut des Sciences Pharmtwetttiques et Biologiques de Lyon, 69373 L l'on Cedex 08 (France)  

(First received March  26th, 199 i ; revised manuscr ip t  received June  7~h, i 99 i) 

A B S T R A C T  

A method is described for the measuremen t  o f  p lasma concent ra t ions  o f  tr ihexyphenidyl ,  an anti-  
parkinsonian  drug, The  drug was extracted f rom h u m a n  plasma samples.  Then,  gas c h r o m a t o g r a p h y - m a s s  
spect rometry  with e lect ron- impact  ionization and selected-ion moni to r ing  allowed the specific quant i t a t ion  
of  trihexyphenidyl,  with bupivaeaine used as an internal standard. Linear cal ibration curves were obtained 
in the concentration1 range 5-100 ng/ml. Precision and accuracy were found acceptable  for  quant i ta t ion  
dur ing pharmacokine t ic  trials o f  the drug. Tiffs me thod  has been successfully applied to bioavailabil ity 
studies after Parki tmne and Ar tane  adminis t ra t ion  to humans .  

I N 1 - R O D U C T I O N  

Trihcxyphenidyl (THP) has been used for many years in the treatment o f  
Parkinson's disease. It is an anticholinergic drug [1] that displays the same phar- 
macological properties as atropine. T H P  is used effectively in the predisposition 
of  neuroleptic extrapyramidal risks, the Parkinson syndrome, the excited and 
motive crisis due to neuroleptic drugs administered ilx Parkinson's disease. The 
drug is said to be rapidly excreted and not to accumulate in tissues [2]. T H P  
undergoes extensive metabol ism and c a .  60% of  the dose is excreted in urine as 
hydroxylated metabolites.  

Analytical methods [2-5] used for T H P  quantification from plasma and/or 
serum samples are based on g~s chromatography with nitrogen-phosphorus-  
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selective detection.  They  are considered to lack the specif ici ty  and  sensit ivity 
needed to detect T H P  in body  fluids at low levels. 

The  a ims o f  this work  were to develop a gas c h r o m a t o g r a p h i c - m a s s  spectro- 
metr ic  ( G C - M S )  m e t h o d  for the m e a s u r e m e n t  of  T H P  in p lasma  a n d / o r  serum 
after  a s ingle-dose admin i s t r a t i on  for b ioequiva lence  studies, and  to val idate  the 
method .  

E X P E R I M E N T A L  

Reagents and chemicals 
Methano l ,  H P L C  grade (Car lo  Erba,  Mi lan ,  Italy), was used to prepare  T H P  

and  bup ivaca ine  (BUP)  stock and  work ing  solut ions.  Heptane ,  H P L C  grade (Al- 
dr ich,  St rasbourg,  France) ,  was used as the extract ion solvent. E thanol ,  RPE-  
ACS  (Reagent  Puro  E r b a - A m e r i c a n  Chemica l  Society) (Carlo Erba),  was used to 
dissolve the dry  ext rac t ion  residues. T r ihexyphen idy l  hydroch lor ide  was obta ined  
f rom Lederle  Labs.  (Oull ins ,  France) .  BUP,  the in ternal  s tandard ,  was ob ta ined  
f rom Roger  Bel lon Labs.  (France) .  P a r k i n a n e  L. P. and Ar tane  were ob ta ined  
f rom Lederle Labs.  and  Therap l ix  Labs.  (Paris,  France) ,  respectively. 

Stock sohttions 
Stock solut ions  o f  T H P  and  B U P  were p repared  in me thano l  at 100 ttg/ml, and  

stored at 4"C. W o r k i n g  solut ions  were p repared  jus t  before use. 

Extraction 
The in ternal  s t anda rd  solut ion (200 ng/ml)  was added to 0.5 ml o f  serum and 

mixed  by shak ing  for  10 s. The  mixture  was extracted after add i t ion  o f  hep tane  (4 
ml), using an  au toma t i c  shaker  for 2 rain. Af te r  centr i fugat ion (2000 g, 5 min) ,  the 
organic  phase  was recovered and  evapora ted  to dryness  under  a s t ream o f  n i t r o -  
gen at r oom tempera ture .  The dry residue was kept at 4°C until  G C - M S  analysis.  

Chromatographic conditions 
The  dry  residue was dissolved with 30 Ill o f  e thanol ,  and  a 3-ltl al iquot  was 

injected into the c h r o m a t o g r a p h i c  co lumn.  The  gas c h r o m a t o g r a p h  was a Hew- 
lett Packa rd  Mode l  5790, equ ipped  with a BP1 methyl  si l icone capi l la ry  co lumn  
(12.5 m x 0.22 m m  I.D., film thickness 0.12 ~tm, Alltech,  Templeuve ,  France) .  
Samples  were injected in the split!ess mode  (valve t ime 0.75 miia). The  injector 
port  was set at 250"C, and  the oven t empera tu re  was raised f rom 90"C (45 s) to 
270°C (3 rain) at 25*C/min.  The  t ransfer  line between the gas c h r o m a t o g r a p h  and  
the mass-select ive detector  was set at 260°C. He l ium was used as carr ier  gas with a 
head pressure o f  0.4 kg/cm 2. 

D e t e c t i o n  cisld n leasw 'emepl t  
A Hewlet t  Packa rd  mass-selective detector  (HP  5970 A) opera t ing  between 7 
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and 9 rain after the run start was used for detection. The mooitored ions were m/z 
98 (for quant i ta t ion)  and m/z 218 (as qualifier ion) for THP,  and m/z 140 for 
BUP. Fig. I shows the structures of  the two molecules and of  the main  i o n  
fragments monitored for their assay. Mass spectra of  the two compounds  are 
shown in Fig. 2. Mass spectrometer operat ions and data processing were under  
the control of  an HP 59970 MS Chemstat ion.  

R ES U LTS 

Chromatographic s:,paration attd mass spectra 
Fig. 3 shows the total ion current recorded from a blank plasma (a) and from a 

plasn',a spiked with T H P  (100 ng/ml) and BUP (200 ng/ml) (b). Fig. 4 displays the 
f ragmentogram of the moni tored ions at m/z 98, m/z 218 (Fig. 4a and b) and m/z 
140 from a plasma extract (Fig. 4c). These two chromatographic  peaks, with 
respective absolute retention times of  8.05 and 8.18 rain, correspond to T_rIP and 
BUP, respectively. The total ion current corresponding to the addi t ion of  all ion 
currents between m/z 35 and m/z 400 and obtained from the same p lasma of  a 
subject treated with T H P  is shown in Fig. 4d. 

LhleariO, 
Various serum samples spiked with T H P  at concentrat ions of  5, 10, 20, 50 and 

100 ng/ml and with BUP (200 ng/ml) were prepared and assayed according to the 
procedure described above. A linear regression analysis of  the values (peak-area 
ratio veiwtts concentrat ion) indicated a good linear fit of  the data with slope !.51, 
an intercept of  0.00899 and r a = 0.999. 
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Fig. i. Structures o f  trihexiphenidyl (a) and bupiwtcaine (b) and of  the main ion fragments monitoi 'ed for 
T H  P assay. 
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Fig.  2. (a) N o r m a l i z e d  (sca led)  mass s p e c t r u m  o f  t r i h e x i p h e n i d y l  o b t a i n e d  by G C - M S  a n d  e l e c t r o n - i m p a c t  

ionization from a pure solution. (b) Normal ized mass spectrum o f  the internal st,'lnd:ird, bupivacaine, 
obtained by G C - M S  and electron-impact ionization from ,'l pure solution. 

Precision 
The precision of  the method was estimated by the measurement  of  both the 

repeatabili ty and the reproducibil i ty within the therapeutic concentrat ion range. 
The repeatabili ty was studied by measur ing T H P  concentrat ions for five serum 
samples spiked with 10, 50 or 100 ng/ml. These measurements  were performed on 
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Fig. 3. (a) Total ion current f :om :t bhmk plasma. (b) To! 
(100 ng/ml) and BUP (200 ng/ml). 

"on current from a plasma spiked with T H P  
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Fig. 4. Frngmcntograms of (a and b) ions at UI/Z 98 and 2 I8 for THP and (c) at IV/= 140 for EWP from the 
plasma of ;I pnticnt treated with THP. (d) Total ion current from the sumc plasma sample. 

the same day and under the same experimental conditions. The results are report- 
ed in Table I. 

The reproducibility was evaluated according to the same procedure as for the 
repeatability determination, but over a five-week period. The range of concentra- 
tions was 5-50 ng/ml. Throughout this period, the mean coefficient of variation 
(C.V.) for THP measurements was 10.96% for 5 ng/ml and 5.25% for 50 &ml. 

The comparison (correlation analysis by linear regrrtssion) of the measured 
concentrations against target concentrations in the range 5-100 ng/ml for four 
different spiked plasma samples gave the following results: 

Slope: 1.030 not significantly different from 1 01 < 0.01) 
Intercept: 0.0702 not significantly diffcrcnt from 0 (p < 0.01) 
I 2 = 0.999 

-l’ARLE I 

REPEATABILITY OF THP DETERMINATJON 

Concentration 

(ng/ml) 

Pcitk-iIrGI IXtiO 

(w/z 98)/(/u/= 140) 

Mean f S.D. C.V. 

(“A) 

10 0.0875 1LOSGO 0.09 I G 0.0968 0.0946 0.0913 * 0.0041 4.48 
SO 0.44 I s 0.4309 0.4222 0.4319 0.4215 0.4297 f 0.0373 I .G9 

100 0.7G95 0.7904 O.YlGS 0.8048 0.8178 0.7998 -c 0.018 I 3.26 
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Hours 
Fig. 5. Plnsma concentration of TI-IP ~wst~s time curve after oral adtninistrntion of Porkinunc L.P. (II) or 
Artanc (+) to tt lutrtwn subject. 

Limit oJ’iietcclion 
The limit of detection was taken as the lowest concentration yieiding an in- 

tegrated area corresponding to ten times the area measured in the same integra- 
tion window after injection of an extract from a blank serum. For TEiP this limit 
was ccl. 1 ng/ml. 

This method has been used for the quantitative determination of THP in 
human serum after oral administrastion of I5 mg of either Parkinane L.P. or 
Artane, in order to study and compare the pharmacokinetics of these pharmaceu- 
tical preparations. Fig. 5 shows the THP mean serum levels IWSZIS time curve 
obtained from eleven subjects after administration of one Parkinane L.P. 15mg 
capsule or one Artane 15mg capsule. 

CONCLUSION 

The GC-MS method developed was found I\: :je suitable for the measurement 
of the concentrations of THP from plasma sarr!r>+,s ccq:lected during pharmacoki- 
netic and biopharmaceutical trials. The analytical parameters were sufficient for 
the accurate determinatir- JI1 of bioavailability and bioequivalence between phar- 
maceutical preparation s containing TfiP. Moreover this technique, using GC 
separation and mass-selective detection, is sensitive enough for such trials and 
does not need chemical ionization. The use of the ion at 177/s 9s for THP quantita- 
tion, associated with the ion at 177/z 2 18 as qualifier ion, makes the method selec- 
tive for accurate THP determination. 
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