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Aims In order to avoid the potential for elevated serum lipid levels as a consequence
of long term sedation with propofol, a formulation of propofol 6% in Lipofundin®
MCT/LCT 10% (Propofol 6% SAZN) has been developed. The pharmacokinetics,
induction of anaesthesia and safety characteristics of this new formulation were
investigated after bolus injection and were compared with the commercially available
product (propofol 1% in Intralipid® 10%, Diprivan®-10) and propofol 1% in
Lipofundin® MCT/LCT 10% (Propofol 1% SAZN).

Methods In a randomised double-blind study, 24 unpremedicated female patients
received an induction dose of propofol of 2.5 mg kgi1 over 60 s which was followed
by standardized balanced anaesthesia. The patients were randomized to receive
propofol as Propofol 6% SAZN, Propofol 1% SAZN or Diprivan®-10.

Results For all formulations the pharmacokinetics were adequately described by a
tri-exponential equation, as the propofol concentrations collected early after the
injection suggested an additional initial more rapid phase. The average values for
clearance (CL), volume of distribution at steady-state ( V), elimination half-life
(ti/2,) and distribution half-life (#;,,,,) observed in the three groups were
324+15mlkg” ' min~ ', 20+0.181kg ', 95+5.6min and 3.4+0.20 min,
respectively (mean+s.e.mean, n=24) and no significant differences were noted
between the three formulations (P>0.05). The half-life of the additional initial
distribution phase (t;,5,,) in all subjects ranged from 0.1 to 0.6 min. Anaesthesia
was induced successfully and uneventfully in all cases, and the quality of induction
was adequate in all 24 patients. The induction time did not vary between the three
formulations and the average induction time observed in the three groups was
514+1.3s which corresponded to an induction dose of propofol of
2.14+0.06 mg kgil (mean +s.e.mean, n=24). The percentage of patients reporting
any pain on injection did not vary between the formulations and was 17% for the
three groups. No postoperative phlebitis or other venous sequelae of the vein used
for injection occurred in any of the patients at recovery of anaesthesia nor after 24 h.
Conclusions From the above results, we conclude that the alteration of the type of
emulsion and the higher concentration of propofol in the new parenteral formulation
of propofol does not affect the pharmacokinetics and induction characteristics of
propofol, compared with the currently available product. Propofol 6% SAZN can
be administered safely and has the advantage of a reduction of the load of fat and
emulsifier which may be preferable when long term administration of propofol is
required.
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Introduction

Propofol was introduced originally as an intravenous
anaesthetic agent for induction and maintenance of
anaesthesia and has, until now, extensively been used for
this purpose. Propofol is also applied as a sedative agent
to accompany either local or regional anaesthesia and is
nowadays widely used as an agent to sedate critically ill
patients in the Intensive Care Unit (ICU) [1, 2]. Since
propofol is formulated in a concentration of 1% in
Intralipid® 10% (Diprivan®-10), long term infusions are
associated with a progressive increase in serum lipid
levels, particularly triglycerides, which is especially of
concern in critically ill patients, patients with liver disease
or children [2-5]. Infusions for 7 days or more resulted
in serum triglyceride levels that were 3 to 4 times normal
values and after propofol cessation, serum lipid levels
return to normal only after several days [4]. Furthermore,
case reports of fatal myocardial failure and metabolic
acidosis in children sedated with propofol in the ICU,
describe elevated serum lipid levels [6—8]. Additionally,
the emulsifier in the lipid emulsion of Diprivan®—10,
egg-lecithin, converts to lyso-lecithin which has in vitro
haemolytic properties. This compound has been held
responsible for the haemolytic effect of Diprivan®-10 in
pathologic situations [9].

As the load of lipids and emulsifier can be decreased
by using more concentrated formulations of propofol, we
developed a new parenteral formulation of propofol 6%
in Lipofundin® MCT/LCT 10% (Propofol 6% SAZN).
Lipofundin® MCT/LCT 10% is a 10% fat emulsion
consisting of medium-chain triglycerides (MCT) and
long-chain triglycerides (LCT), whereas Intralipid® 10%
contains long-chain triglycerides, exclusively. Changes in
the formulation may have an impact on the pharmaco-
kinetics, pharmacodynamics or safety characteristics of a
drug, which has previously been demonstrated for
propofol [10—13]. As the new formulation Propofol 6%
SAZN contains a different type of fat emulsion and has a
six times higher concentration of propofol, a preclinical
study by Cox et al. [14] investigated the influence of
these two alterations in the formulation on the pharmaco-
kinetics and pharmacodynamics of propofol in the rat. In
this preclinical study, the difference in the type of fat
emulsion and the higher concentration of propofol in the
new formulation were not found to affect the pharmaco-
kinetics and pharmacodynamics of propofol [14].

The objectives of the present study are to investigate
the pharmacokinetics as well as the induction of
anaesthesia and safety characteristics of Propofol 6%
SAZN after a single bolus injection in man, and to
compare these findings with those of Propofol 1% SAZN
(Propofol 1% in Lipofundin® MCT/LCT 10%) and
Diprivan®-10 (Propofol 1% in Intralipid® 10%). The
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formulation Propofol 1% SAZN is added as a third study
arm in order to be able to distinguish between the
influence of either the concentration of propofol in
the fat emulsion or the type of fat emulsion on the
pharmacokinetics, induction of anaesthesia and safety
characteristics, as Propofol 1% SAZN contains the same
concentration of propofol as Diprivan®-10 (1%) and the
type of fat emulsion used in Propofol 6% SAZN
(Lipofundin® MCT/LCT 10%).

Methods

The investigation was approved by the ethics committee
of the St Antonius Hospital, Nieuwegein, The
Netherlands. All patients gave their consent in writing
after being informed of the aims, nature and procedures

of the study.

Patients

Twenty-four women scheduled to undergo a gynaeco-
logical operation participated in the randomised double-
blind study. Patients were included if they were between
20 and 65 years of age, were classed as American Society
of Anesthesiologists (ASA) physical status I or II, weighed
between 50 and 85 kg and had normal renal (creatinine
concentration <105 pmol 171) and hepatic function
(liver function tests in normal range) when assessed by
routine laboratory testing. Patients were excluded if they
were suffering from cardiac disease, impairment of lipid
metabolism (triglycerides > 1.5 mmol 1~ ' and/or choles-
terol >6.5 mmollfl) or if they had taken medication
with sedative properties.

Study design and procedure

Anaesthesia was induced with 2.5 mg propofol kg™ '
bodyweight over 60 s into a fast running saline infusion
in an antecubital vein, delivered by a Graseby Medical
3400 infusion pump. No preanaesthetic medication was
given. Patients were randomised to receive propofol as
a 6% formulation in Lipofundin® MCT/LCT 10%
(Propofol 6% SAZN), a 1% formulation in Lipofundin®
MCT/LCT 10% (Propofol 1% SAZN) or the commer-
cially available 1% formulation in Intralipid® 10%
(Diprivan®-10). Following onset of unconsciousness,
(0.003-0.005 mg kg~ ') and
(0.3-0.6 mg kgil) were administered, after which the
patient was intubated and mechanically ventilated.
Anaesthesia was maintained with 0.5-1% isoflurane in a
mixture of nitrous oxide (60%) in oxygen (40%).
A continuous intravenous infusion of atracurium
(0.005 mg kgi1 min~ ') was administered after the
induction of anaesthesia until 20 min before the expected

fentanyl atracurium
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end of the procedure. During the surgical procedure,
tentanyl was given as required in amounts of 50-100 p.g.
Muscle relaxation was reversed by neostigmine (1.5 mg)
and atropine (0.5 mg) before extubation. The duration
of anaesthesia was taken as the time interval from the
start of the injection of propofol to the time of extubation.

Drugs

Propofol 6% SAZN and Propofol 1% SAZN were
prepared in the Department of Clinical Pharmacy of the
St Antonius Hospital, Nieuwegein, The Netherlands.
Under aseptic conditions 6.7 ml and 1.1 ml of propofol
99.8% (Bufa BV, Uitgeest, The Netherlands) respectively
were added to 100 ml of Lipofundin® MCT/LCT 10%
through a sterile 0.2 m filter. The vial was shaken for
15 min on a Flask Shaker SF1 (Stuart Scientific, Redhill,
Great Britain). Diprivan®-10 was obtained from Zeneca,

Ridderkerk, The Netherlands.

Blood sampling

Samples of arterial blood (2 ml) were collected from an
indwelling radial arterial cannula prior to the induction
of anaesthesia, and at approximately 1, 1.5, 2, 2.5, 3, 4,
5, 8, 11, 15, 20, 30, 45, 60, 90, 120, 150 and 180 min
after the start of the propofol injection, the exact time
being recorded for each sample. Samples were collected
in glass oxalate tubes, mixed thoroughly and were stored
at 4° C until analysis.

Induction of anaesthesia

Patients were asked to count from the start of the
propofol injection. The induction time was taken as the
interval from the start of injection to cessation of
counting. During the injection an overall subjective
assessment of the quality of induction was made by the
anaesthesiologist and rated as adequate or poor. After
completion of the propofol injection the presence or
absence of the eyelash reflex was noted.

Safety characteristics

All side effects occurring during the induction and
maintenance of anaesthesia and recovery from anaesthesia
were noted. In particular, any evidence of phlebitis or
venous thrombosis at the site of drug administration was
sought in the early recovery period and after the 24 h
following anaesthesia. On the first postoperative day, the
patients were questioned about pain associated with the
injection of propofol and were invited to comment on
their experience.

© 1999 Blackwell Science Ltd Br | Clin Pharmacol, 47, 653-660
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Drug assay

Propofol concentrations in whole blood samples were
measured using high-performance liquid chromatography
with fluorescence detection [15], with the following
modifications. Three calibration curves were prepared:
0.05-0.5mgl™ ", 0.5-6mgl™ ' and 6-30mgl™". To
200 pl of undiluted blood 20 pl of methanol were added
and vortexed. Then 250 ul of internal standard solution
were added, vortexed and after centrifugation, 50 pl of
the supernatant were analysed. The limit of quantification
was 0.05mg1~ . The coefficients of variation reported
for intra- and inter-assay precision were less than 4.1%
and 6.0%, respectively over the concentration range
studied.

Pharmacokinetic data analysis

Pharmacokinetic analysis of each individual blood concen-
tration versus time profile was performed using the data
analysis program WinNonLin (Scientific Consulting, Inc.,
USA). The following equations were used in order to
describe the blood concentration—time profiles after bolus
injection:

Clt)=Cyre "4 Cyre 2 (1)

Ct)=Cyre "'+ Cpre '+ Cye ™ (2

where C(f) is the blood concentration of propofol at
time t, C;, C, and Cj are the coefficients and Ay, hs, 23
the exponents of the equation. The different models
were investigated and tested according to the Akaike
Information Criterion [16], to the precision of the
parameter estimates obtained, as determined by their
standard errors, and by visual assessment of the residuals
of the measured concentrations from the lines of best fit.
The values of various pharmacokinetic parameters were
calculated from the fitted functions [17].

Statistical analysis

Statistical analysis of pharmacokinetic estimates and
induction times of the different groups were performed
using analysis of variance (ANOVA) by Epistat Statistical
Package, version 3.0 (T.L. Gustafson, Wound Rock,
TX, USA). A probability level of <5% was considered
statistically significant.

Results

The mean age, weight and the duration of anaesthesia of
the patients in the three groups are given in Table 1.
Regarding these parameters no differences were noted
between the groups studied.
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Table 1 Number of patients and mean

Propofol 6% SAZN

Propofol 1% SAZN

(s.e.mean) age, weight and duration of
anaesthesia of the patients receiving

Diprivan®-10

Number of patients 8 8

Age (years) 44 (1.9) 47 (2.6)
Weight (kg) 66 (3.0) 68 (3.0)
Duration of 93 (7.8) 93 (7.5)

anaesthesia (min)

8 Propofol 6% SAZN, Propofol 1% SAZN
and Diprivan®-10.

Pharmacokinetic analysis

The blood concentration versus time profiles of propofol
in representative patients of the three different groups are
presented in Figure 1. The data sets were all characterized
by high peak concentrations and a very rapid distribution
phase followed by the elimination phase. As can be seen
in Figure 1, the profiles of the patients who received
Propofol 6% SAZN corresponded well with the profiles
of those who received Propofol 1% SAZN or
Diprivan®-10. Furthermore, it is apparent from this
figure that the profiles of all patients could adequately be
described using a tri-exponential function. The profiles
could not be represented by a two-exponential function
as the propofol concentrations collected early after the
injection all increased above the projected distribution
phase which is suggestive of an additional, initial even
more rapid phase. A tri-exponential function was superior
over a two-exponential function for all data sets according
to the criteria as defined in Methods. Using a tri-
exponential function, the complete concentration—time
profiles including the early samples, could adequately be
represented.

The pharmacokinetic parameters of propofol were
calculated for each patient in the three different groups
and are summarized in Table 2 (see also Table 4). No
significant differences in pharmacokinetic parameters
were noted between the three formulations, except for
the half-life of the additional very rapid distribution
phase (t1,2,,). The average values for clearance (CL),
volume of distribution at steady state ( V), elimination
half-life (#,,5,) and distribution half-life (t,,,,,) observed
in the three formulations were 32+ 1.5 ml kgi1 minil,
2.0+0.181kg™", 95+5.6min and 3.4+0.20 min,
respectively (mean+s.e.mean, n=24). The half-life of
the additional distribution phase (f;,5,,) ranged from 0.1
to 0.6 minutes.

In 16 of the 24 patients (67%) a rise in the propofol
concentration was observed at the very moment of or
directly after extubation of the patient. In Figure 1, the
profiles in number b and ¢ illustrate this phenomenon, as
these profiles show a rise in propofol concentration at
the moment of extubation.
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Induction of anaesthesia

In all patients anaesthesia was induced successfully and
uneventfully. The induction characteristics of the three
formulations are summarized in Table 3 (see also Table 4).
The quality of induction as assessed by the anaesthesiolo-
gist was adequate in all cases and the eyelash reflex was
abolished after completion of the propofol induction dose
in all 24 patients. No significant difference in induction
time was observed between the three groups. The average
induction time observed in the three groups was 51+
1.3 s which corresponded to a dose of propofol of
2.1+0.06 mg kgf1 (mean +s.e.mean, n=24).

Safety characteristics

The safety characteristics of the three formulations are
shown in Table 5. Mild pain at the site of injection
during the bolus injection was reported by two patients
who received Propofol 6% SAZN as well as by two
patients who received Diprivan®-10. The overall percent-
age of pain on injection in the three groups was 17%.
None of the patients showed evidence of postoperative
phlebitis or other venous sequelae of the vein used for
injection at recovery of anaesthesia nor after 24 h. No
serious adverse events to any of the three propofol
formulations were noted. One patient who received
Propofol 6% SAZN reported pain in the shoulder/thorax
which lasted until a few days after surgery. Lung embolism
was excluded and an association with the injection of
propofol seemed very unlikely.

Discussion

In order to reduce the lipid as well as the emulsifier load,
we developed a new parenteral formulation of propofol
with a six times higher concentration compared with the
commercially available product. Beside the higher con-
centration, the new formulation Propofol 6% SAZN
also contains a different type of fat emulsion. In this
investigation we demonstrate that the pharmacokinetics,
induction characteristics and safety characteristics after
bolus injection of this new 6% formulation in Lipofundin®
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Figure 1 Propofol blood concentrations vs time profiles in three
representative patients with the lines of best fit according to a tri-
exponential pharmacokinetic model. The patients received
2.5mg kg71 propofol formulated as Propofol 6% SAZN (a),
Propofol 1% SAZN (b) or Diprivan®-10 (c) over 60s. The
triangles (A) indicate the moment of extubation.
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MCT/LCT 10% are similar to those of a 1% formulation
in Lipofundin® MCT/LCT 10% and of Diprivan®-10.
In contrast with our results, other studies have reported
that changes in the formulation of propofol may have an
impact on the pharmacokinetics, pharmacodynamics or
safety characteristics [10—12]. In a comparative study of
propofol in the Cremophor EL formulation wversus an
emulsion formulation, it has been shown that there is a
slight loss of potency in the emulsion form when given
for induction of anaesthesia. As a consequence the
recommended induction dose of propofol has been
elevated from 2.0 mg kgf1 to 2.5 mg kgf1 and interes-
tingly less pain on injection has been observed when
using emulsion formulation [10, 11, 18-20]. More
recently, it has been shown in rats that propofol, when
formulated in a lipid free vehicle (2% ethanol), exhibits
a slower onset and a prolonged duration of effect. Thus
the use of an emulsion formulation accelerates time to
onset and maximal effect and enhances the safety of
propofol compared to a lipid free vehicle [13]. Doenicke
et al. [21] have demonstrated in healthy volunteers that
changing the composition of the carrier fat emulsion for
propofol to Lipofundin® MCT/LCT 10% does not have
an impact on the pharmacokinetics and efficacy of
propofol, but exhibits a better patient acceptance by
lowering the incidence of pain on injection. The authors
have attributed this result to a lower concentration of
free propofol in the aqueous phase of the new formulation
[21]. Unlike the above reports, our study does not
demonstrate differences in pharmacokinetics or pharmac-
odynamics of propofol as a consequence of alterations in
the formulation. The results found in this study in female
patients do confirm the results of a preclinical study of
Propofol 6% SAZN by Cox et al. [14]. Using the effect
on the EEG as pharmacodynamic endpoint, it was found
after bolus infusion as well as after a 5h continuous
infusion, that the pharmacokinetics and the pharmacodyn-
amics of propofol were not affected by the type of
emulsion or the concentration of propofol in the
formulation. The present bolus injection study in female
patients confirms these preclinical results in rats, as the
pharmacokinetics and the induction characteristics of
Propofol 6% SAZN proved to be identical to the
commercially available product, containing 1% propofol
in a different type of emulsion.

The pharmacokinetic parameter estimates we found in
this study in female patients prior to and during
gynaecological surgery are in good agreement with those
found in other studies [1] except for the additional very
rapid distribution phase. We found evidence for the
occurrence of this additional early distribution phase for
all three formulations. Although the pharmacokinetics of
propofol have been extensively studied in man [1, 22—24],
only one study reports a similar result [25]. We believe
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Table 2 Pharmacokinetic parameter

Propofol 6% SAZN  Propofol 1% SAZN  Diprivan®-10 ANOVA estimates (mean (s.e.mean)) of propofol
for Propofol 6% SAZN, Propofol 1%
Number of patients 8 8 8 SAZN and Diprivan®-10 on the basis of
CL (ml min ! kg_l) 36 (2.4) 32 (3.1) 29 (1.8) P=0.20 a tri-exponential pharmacokinetic model.
Ve (1 kg_l) 2.4 (0.36) 1.9 (0.35) 1.8 (0.23) P=0.38
12, (min) 95 (9.7) 99 (11.7) 93 (8.4) P=0.91
t1/2., (min) 3.4 (0.37) 3.2 (0.39) 3.5 (0.31) P=0.80
t1/25 (Min) 0.4 (0.03) 0.2 (0.03) 0.3 (0.02) P=0.03
Table 3 Induction characteristics of
Propofol 6% SAZN  Propofol 1% SAZN — Diprivan®-10 ~ ANOVA Propofol 6% SAZN, Propofol 1% SAZN
and Diprivan®-10: quality of induction
Number of patients 8 8 8 rated as adequate or poor (percentage of
Quality of induction Adequate: 100% Adequate: 100% Adequate: 100% patients), presence or absence of the
Poor: 0% Poor: 0% Poor: 0% eyelash reflex after completion of the
Eyelash reflex at Absent: 100% Absent: 100% Absent: 100% induction dose (percentage of patients)
60 s Present: 0% Present: 0% Present: 0% and induction time in s (mean
Induction time (s) 55 (2.4) 51 (2.4) 49 (1.5) P=0.16 (s.e.mean)).

Table 4 Pairwise comparison between

Propofol 6% SAZN
vs Propofol 1% SAZN

Propofol 6% SAZN
vs Diprivan®-10

Propofol 6% SAZN and Propofol 1%
SAZN, between Propofol 6% SAZN and
Diprivan®-10, and between Propofol 1%

Propofol 1% SAZN
vs Diprivan®-10

CL (ml min™ " kg™ "

Vas (kg™ ")
t1/2,, (min)

) 3.9 (—0.7-8.5)
0.46 (—0.24-1.16)
—3.5 (—31.0-24.0)
0.28 (—0.45-1.01)
0.18 (0.13-0.23)
3.7 (—0.9-8.3)

6.5 (1.9-11.1)
0.60 (—0.10-1.30)
2.6 (—16.5-21.7)

—0.03 (—0.76=0.70)
0.16 (0.11-0.21)
6.0 (1.4-10.7)

t1/2,, (min)
t1/2,, (min)
Induction time (s)

SAZN and Diprivan®-10 for each
pharmacokinetic parameter estimate and
the induction time (mean difference
(95% confidence interval)).

2.6 (—3.4-8.6)
0.15 (—0.53-0.83)
6.1 (—17.0-29.2)
0.31 (—0.45-1.07)

—0.03 (—0.08-0.02)

Propofol 6% SAZN

Propofol 1% SAZN

Number of 8 8
patients
Pain at the site None: 75% None: 100%
of injection Mild: 25% Mild: —
Severe: — Severe: —
Trombophlebitis 0% 0%

after 24 h

23 (—2.5-7.1)
Table 5 Safety characteristics of
Diprivan®-10 Propofol 6% SAZN, Propofol 1% SAZN
and Diprivan®-10.
8
None: 75%
Mild: 25%
Severe: —
0%

that this difference can be explained by the fact that we
sampled arterial blood whereas all others used venous
blood. In general, arterial sampling is preferred when
pharmacokinetic parameters are studied of drugs which
are rapidly distributed, because the steeper arterial
concentration profile provides a more sensitive measure
for the detection of early distribution phases [26, 27]. For
propofol, Major et al. [28] measured significantly higher
arterial than venous concentrations directly after bolus
injection, which turned into the reverse after 1 min.
Wang et al. [29] found similar differences in an infusion
setting. They attributed this phenomenon to rapid and
extensive uptake of propofol in muscle, fat and skin
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tissue. The shallower venous concentration profile may
have caused the investigators who used venous sampling
to fail to detect the early distribution phase. Adam et al.
[25] did use venous sampling and found evidence for the
early distribution phase in a very limited number of his
patients. In many other patients, however, the early
phases in his profiles were often uninterpretable, the
reason for which, we think, is venous sampling. The
half-life of the additional early distribution phase in our
study ranged from 0.1 to 0.6 min which is in agreement
with the findings of Adam et al. [25], describing in some
of the patients a half-life of this additional phase ranging
from 0.35 to 0.8 min. In contrast with the results of
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Adam et al. [25], in our study all arterially collected
samples, of which a reasonable amount was taken closely
after dosing, could be evaluated, and enabled a description
of the additional rapid distribution phase.

Secondary peaks in the drug concentration profile
occurring at the time of awakening have been observed
previously for propofol [22, 23] and for other lipophilic
intravenous anaesthetic agents such as fentanyl [30]. Since
the majority of propofol eliminated from the blood
during the first 2 h is accounted for by the uptake into
peripheral compartments (62%) and not by metabolism
[31] we hypothesized that alterations in cardiac output at
awakening may have led to the release of propofol from
lipid tissues [32].

Regarding the induction characteristics, the present
study shows that the hypnotic effect of propofol at the
induction of anaesthesia is not affected by the concen-
tration of propofol nor the type of emulsion in the
intravenous formulation, as the induction times did not
vary significantly between the three different groups.
Since it has been demonstrated that the induction time
of propofol depends on the dose as well as the rate of
injection, our results are in agreement with the obser-
vations described previously [11, 20, 33]. The significantly
larger time delay between propofol blood concentration
and effect (#,2e,) Observed for Propofol 6% SAZN by
Cox et al. [14] in the rat using the effect on the EEG as
pharmacodynamic endpoint, was not confirmed in the
present study, using the induction time as pharmacodyn-
amic endpoint. This f;,51., Was one of the eight
pharmacodynamic parameters which were derived from
the continuous EEG measurements and pharmacokinetic
findings, and the only parameter being significantly
different for Propofol 6% SAZN. It seems that this larger
time delay between concentration and effect in the rat,
does not lead to changes in a clinically relevant endpoint
in man, such as the time of induction of anaesthesia.

The present study also demonstrates that injection of a
higher concentration of propofol (6%) is not associated
with a higher incidence of pain at the side of injection
when propofol is formulated in Lipofundin® MCT/LCT
10%. Pain on injection is the most common adverse
event associated with the use of propofol. Pain of any
severity has been reported in 25 to 74% of adult patients,
the incidence being higher when propofol was injected
into veins on the dorsum of the hand [1, 2]. In this
study, the overall incidence of pain on injection is
substantially lower (17%) which is probably due to the
fact that propofol was infused into a fast running saline
infusion in a large antecubital vein. Klement & Arndt
[34] and Doenicke ef al. [35] have demonstrated that pain
on injection is related to the concentration of propofol
in the aqueous phase of the emulsion. Babl et al. [36]
reported that emulsions with 50% medium chain triglycer-
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ides (MCT) in the dispersed oil phase result in significantly
lower propofol concentrations in the aqueous phase
compared to those containing vegetable oils with long
chain triglycerides (LCT) only. Doenicke et al. [21]
also showed that after propofol 1% in Lipofundin®
MCT/LCT 10%, fewer volunteers reported severe or
moderate pain on injection (9%) than after the standard
formulation of propofol 1% in Intralipid® 10% (59%)
(P<0.05). Therefore, the presence of 50% MCT in our
formulation of propofol 6% may have contributed to the
relatively low incidence of pain on injection, in spite of
the higher overall concentration of propofol. Another
contributing factor may have been the smaller volume of
injection of the 6% formulation allowing for a faster
dilution of propofol by circulating blood.

In conclusion, the pharmacokinetics, induction of
anaesthesia and safety characteristics of Propofol 6%
SAZN after bolus injection are in agreement with those
of Propofol 1% SAZN and Diprivan®-10. Alteration of
the type of emulsion and the higher concentration of
propofol in the new parenteral formulation of propofol
does not affect the pharmacokinetics, induction character-
istics or safety profile of propofol. As a consequence, the
higher concentration of propofol in Propofol 6% SAZN
will reduce the load of fat and emulsifier, which may be
an advantage over the commercially available product
when long term administration of propofol is required,
especially in critically ill patients, patients with liver
disease or children. Further investigations are required to
confirm the safety and advantages of Propofol 6% SAZN
during long term administration in the Intensive Care
Unit.
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