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Abstract, The serum concent ra t ions  of  cis(Z)-flupen- 
tixol after  inject ion of  2 % and 10 % cis(Z)-f lupentixol  
decanoa te  in Viscoleo ~ (Depixol  '~ injection, F l u a n x o b  ~: 
Depo t )  have been invest igated in a crossover  s tudy with 
eight  schizophrenic  pat ients .  N o  stat is t ical ly significant 
difference was found  between the two p repa ra t ions  
when the data f rom indiv idual  days  or areas  under  the 
serum concen t ra t ion  curves were considered.  F o r  the 
indiv idual  pa t ien ts  a difference was found  between the 
two t rea tments  in six cases;  one p r epa ra t i on  gave the 
higher  serum concen t ra t ion  in four  cases and the other  
p r e p a r a t i o n  in two cases. Thus,  the difference found  
within ind iv idua l  pat ients  reflects the in t ra ind iv idua l  
va r ia t ion  ra ther  than  a difference between p repa ra -  
tions. The m a x i m u m  serum concent ra t ion  was seen at  4 
or 7 days  after  injection. The m a x i m u m / m i n i m u m  
f luctuat ion  ra t io  indicates  tha t  dosage intervals  longer 
than 2 weeks seem reasonable  for mos t  of  the patients .  
The s imilar i ty  in the se rum concentra t ions ,  no mat te r  
which concen t ra t ion  of  f lupent ixol  decanoa te  so lu t ion  
was given, indicates  tha t  a dispersal  and poss ibly  a 
metabo l ic  b r e a k d o w n  of  the oil depo t  takes place in the 
muscle. 
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The I M  depo t  p r epa ra t i on  of  f lupent ixoi  [cis(Z)-flupen- 
t ixol decanoa te  in Viscoleo '~, Depixol  ~ injection, 
F luanxo l  ''~ depo t  20 mg/ml] was in t roduced  as a 2 ~o 
solut ion in the late sixties and  a number  o f  ctinical trials 
es tabl ished its value in the main tenance  t rea tment  of  
schizophrenic  pat ients  (Gottfr ies ,  1971; Gross  and 
Kal tenbfick,  1972; Carney  and Sheffield, 1973; G o t t -  
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fries and Green,  1974). Some pat ients  need ra ther  high 
doses o f  f lupent ixol  decanoa te  so tha t  large volumes of  
the depot  p r e p a r a t i o n  have to be injected. Con-  
sequently,  a more  concen t ra ted  solut ion conta in ing  
I 0 %  cis(Z)-f lupent ixol  decanoa te  in Visco!eo'~ 
(Dep ixo l " -Concen t r a t e  injection, F luanxo i  '~ Depo t  
100 rag/m1) was developed.  The clinical usefulness of  
the more  concen t ra ted  solut ion was demons t r a t ed  by 
Bjerke et al. (1972), Engs t r and  (1974), As t rup  et al. 
(1974), and Wadzisz  (1977). PharmacoIogica l ly  it was 
demons t ra t ed  that  the 10 % solut ion possessed depot  
proper t ies  to the same extent  as the 2 % solut ion,  but  
these studies did no t  aI1ow a d iscr imina t ion  between the 
two p repa ra t ions  (Svendsen, unpubl i shed  data).  It has 
therefore been of  interest  to invest igate the possibi l i ty  
of  a difference in b ioavai lab i l i ty  (serum concen t ra t ion  
profi le  as well as a m o u n t  of  drug absorbed)  between the 
two p repa ra t ions  of  f lupent ixol  when injected into the 
same pat ient .  

Materials and Methods 

Patients. Ten psychiatric patients were accepted to take part in the 
study. They were selected on the criterion that a stable period of 
observation of 3 months could be expected. One patient dropped out 
of the study because she had a cerebral stroke and one patient was 
excluded because of great irregularity in blood sampling. The 
remaining eight patients were all women, 42 72 years of age and 
weighing 47-  88 kg. Six of them were schizophrenics and two had 
atypical psychosis (schizoaffective). Duration of disease was 7 42 
years. All had had at least I year of mental stability on flupentixol 
decanoate injections prior to the study and all were somatically 
healthy. Six patients received antiparkinson medication, two were 
given diuretics, and one received disulfiram, imipramine, and lithium. 

Dosage. The experimental period consisted of two 2-week dosage 
intervals during which blood samples were drawn from the patients. 
Prior to the blood sampling intervals the patients were kept on the 
same preparation as that given in the first sampling interval during 
two dosage intervals of 2 weeks. Five patients started on 10% 
flupentixo] decanoate solution (PJ, ES, GB, LA, and BC) and three 
on 2 % soIution (BB, EH, and GM). A!l patients except ES (40 mg) 
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and G M  (30 mg) received 100 mg flupentixol decanoate every 2 
weeks. 

Blood Sampling. Blood samples of  20 ml were drawn by venepuncture 
on day 0 (day of injection) before injection, and then on days 2, 4, 7, 
10, and 14 of each sampling interval, between 8:30 and 11:30 a.m. 
The samples were allowed to clot and then centrifuged. Serum was 
removed and stored frozen ( 18~ for up to 2 months  before 
analysis. 

Drug Estimation. The serum concentrations of cis(Z)-flupentixol, 
the active drug in the cis(Z)-flupentixol decanoate preparation, were 
estimated by a sensitive radioimmunoassay (JCrgensen, 1978). The 
limit of  sensitivity was about  0.3 ng/ml. The inactive metabolites, 
flupentixol sulphoxide and N-dealkyl flupentixol, and the decanoic 
ester were not  coestimated to any significant degree. None of the 
other drugs given to the patients interfered with the assay. 

Data Treatment. To make a statistical treatment possible, the 
measured concentrations (Table 1) were normalized by calculating 

each concentration in percent of the basal min imum concentration 
(mean of the concentrations measured on day 0 and 14 in the first 
sampling interval). As the statistical tests used are paired tests, it is a 
precondition that the data originate from exactly the same day in the 
two intervals. Due to some irregularity in blood sampling this was not  
the case for all data and an interpolation has been made to supply the 
missing data for the statistical analysis. The statistical tests used were 
a paired Student 's t-test, a Wilcoxon matched-pairs signed-ranks test, 
and a sign test, which were made with the normalized data obtained 
on each individual blood sampling day with the two preparations and 
also the areas under the serum concentration curves calculated for the 
individual patients in the two intervals (Table 1). In addition to this, a 
paired Student 's t-test was performed to compare the normalized 
data of the whole interval within each patient. 

The areas under the serum concentration curves (AUC) were 
calculated by the trapezoidal rule. Based on dose and A U C  we 
calculated the systemic clearance (dose/AUC) as an expression of 
total elimination of drug from the body. 

Table 1. Measured serum concentrations of cis(Z)-flupentixol (ng/ml), calculated areas under the serum concentration curve (AUC) (ng/ml 
days), and systemic clearance (1/min) 

Patient Serum concentrations in the first interval Serum concentrations in the second A U C  Systemic 
interva] clearance 

Day 0 Day 2 D a y 4  D a y 7  Day 10 Day 14 1 2 1 2 
Day 0 Day 2 Day 4 Day 7 Day 10 Day 14 inter- inter- inter- inter- 

val val val val 

BB 8.2 8.6 (3) a 9.4 9.3 10.5 8.0 9.4 10.2 10.7 10.4 8.6 129 138 0.40 0.37 
PJ 8.4 9.0 (3) a 9.3 9.0 7.6 5.8 9.1 13.3 13.0 9.8 8.2 114 147 0.45 0.35 
ES 3.0 3.4 (3) a 3.7 4.9 4.3 3.2 3.9 4.5 6.0 5.0 3.4 55 65 0.37 0.31 
GB 6.2 7.0 (3) a 7.8 9.8 9.2 6.1 9.7 11.8 12.3 9.1 8.5 113 141 0.45 0.36 
EH 12.6 11.4 (3)" 10.4 11.0 12.6 13.2 14.4 16.9 19.8 17.6 16.4 166 238 0.31 0.27 
L ~  10.0 11.0 (3) a 12.9 14.6 12.1 8.7 11.3 14.1 19.0 12.0 11.3 166 188 0.31 0.27 
G M  3.4 6.4 5.2 3.8 2.9 2.2 2.6 3.4 3.0 2.1 64 39 0.24 0.39 
BC 6.6 12.2 15.4 13.2 5.5 12.3 J9.1 114 8.0 5.7 154 ]52 0.33 0.34 

a Figures in brackets indicate that  the corresponding serum concentration did not originate from the sampling day given in the heading of this 
column but on the day corresponding to the figure in the bracket 
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Fig. 1 
Serum concentrations of cis(Z)-flupentixol 
in two patients repeatedly administered 100 mg 
cis(Z)-flupentixol decanoate in Viscoleo '') IM 
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Results 

The measured serum concentrations in the eight pa- 
tients appear in Table 1 and two typical serum con- 
centration curves are shown in Fig. 1. R appears that 
most of the patients show maximum serum con- 
centration at 4 or 7 days after injection. A very atypical 
decreasing serum concentration course is seen with 
patient EH in the first sampling intervai. Since the 
serum concentration profile for this patient in the 
second sampling interval is the same as that seen for the 
other patients, the odd profile in the first sampling 
interval may be due to accidentical injection into tissues 
with a poor blood supply. It is notable that this patient 
was the fattest patient in the group (body weight 88 kg, 
height 161 cm). 

The interindividual variation in fluctuation of the 
serum concentration appears in Fig. 2. It appears that 
the maximum/minimum fluctuation varies from about 
1 to 3.5 in a dosage interval. The curves for the mean 

concentrations calculated for each preparation are seen 
to fluctuate with ratios of 1.7 and 1.5, respectively, for 
the 2 ~ and 10 ?o preparations. The maximum serum 
concentration of the mean curves is seen on day 4 and 
day 7 after injection. 

The statistical comparison of the data on each 
individual day in the two intervals did not show a 
significant difference between the two preparations of 
cis(Z)-flupentixol decanoate. A comparison of the 
areas under the serum concentration curves gave the 
same resutt. Thus it can be concluded that there is no 
statistically significant difference between the two prep- 
arations in the present study. The comparison per- 
formed on the individual patients showed that there 
was a significant difference between the concentrations 
measured in the two intervals for six of  the eight 
patients, while no difference was seen for the last two 
patients (LA, and BC). For four of the patients (PJ, ES, 
GB, and GM) the 2 ~ serum concentration curve was 
significantly higher than the 1 0 ~  curve, while the 
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Fig. 2 A and B 
Serum concentrations of cis(Z)-f/upentixol in 
patients after repeated IM injection of 
cis(Z)-flupentixol decanoate in Viscoleo -~" given 
in percent of the basal minimum concentration, 
which is calculated as the mean of the serum 
concentrations on day 0 and 14 of the first 
sampling interval. A 2 ~ cis(Z)-flupendxol 
decanoatc. B I0 ~ cis(Z)-flupendxo! decanoate 
(x = 8) 
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opposite was the case for the remaining two patients 
(BB and EH). Because of this it can be concluded that 
the difference between the preparations found in the 
individual patients is due to intraindividual variation 
and not to a difference between the two preparations. 

Discussion 

The serum level curves obtained in the present study 
differ appreciably from previously published serum 
curves obtained after injection of tritium-labeled flup- 
entixol decanoate (JCrgensen and Gottfries, 1972). The 
difference is easily explanable, however, by the fact that 
in this earlier study the serum level measurement was a 
nonspecific determination of total radioactivity, which 
included unhydrolyzed ester, flupentixol metabolites, 
and tritiated water in addition to the active drug cis(Z)- 
flupentixol, which is the only compound measured in 
the present study. 

Based on the assumption that a maximum/ 
minimum fluctuation of a factor of two or less is 
clinically desirable it may be seen that administration of 
flupentixol decanoate in intervals of 2 weeks is very 
satisfactory. The fluctuation is in fact so small in most 
of the patients that it seems reasonable to try longer 
dosage intervals. One patient (BC) shows a fuctuating 
serum concentration curve in both intervals and the 
dosage interval should perhaps be shortened for this 
particular patient. A significant correlation was found 
between the fluctuation in the first and the second 
sampling interval with the individual patients 
(R = 0.77, P < 0.05) indicating that the fluctuation is 
to a high degree patient related. 

The similarity in serum concentrations after in- 
jection of the 2% and the 10~  solution of cis(Z)- 
flupentixol decanoate in Viscoleo ~ indicates that the 
liberation of ester from the depot is not only due to 
simple diffusion of substances from a spherical oil 
depot to a water phase, where the ester is rapidly 
removed because of hydrolytic cleavage and distri- 
bution into the tissues. The fivefold greater volume with 
the 2 % solution as compared to the 10 % solution does 

not lead to a fivefold larger surface, which could 
counterbalance the fact that the concentration gradient 
is five times higher with the 10 % solution. Thus, in 
addition to diffusion of flupentixol decanoate from the 
oil phase to the water phase of the body, a general 
dispersal of the oil depot into smaller units and possibly 
a metabolic breakdown of the oil seem to play major 
roles for the pharmacokinetic properties of IM injected 
cis(Z)-flupentixol decanoate in Viscoleo ',~'. 
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