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The use of propofol presents chemical and clinical con-
cerns, including pain on injection, allergy risks, possi-
ble bacteria growth, and hyperlipidemia. These con-
cerns have encouraged the search for alternative
propofol formulations. Elimination of the soybean oil
and lecithin carrier agents is difficult because the
highly lipophilic diisopropyl phenol molecule does not
dissolve in water. Propofol in aqueous solution would
be a preferable alternative to lipid-based emulsions.
One formulation of propofol is fospropofol disodium
(Lusedra, Eisai Corporation of North America, Wood-
cliff Lake, New Jersey), previously known as Aquavan
(MGI Pharma, Bloomington, Minnesota).

Fospropofol is an aqueous solution of a propofol
prodrug intended for injection. The discovery and
development of this drug may address the concerns
with the current propofol emulsion formulations while
offering altered pharmacokinetics and pharmacody-
namics for sedation. The structure, pharmacokinetics,
pharmacodynamics, clinical studies, clinical applica-
tions, and implications are discussed.
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Objectives
At the completion of this course, the reader should be
able to:
1. List the undesirable properties associated with lipid-

based propofol formulations.
2. Explain prodrug technology applied to propofol for-

mulation.
3. Describe the enzymatic alteration of fospropofol to the

active agent diisopropyl phenol.
4. Compare the pharmacokinetics and pharmacodynam-

ics of current propofol formulations and fospropofol.
5. Identify the potential application of fospropofol to

clinical needs.

Introduction
Propofol is an emulsion formulation of the active drug di-
isopropyl phenol. Propofol is a colloid emulsion in which
one liquid substance (oil) is dispersed in another liquid
substance (water). Unlike a solution that is a dissolved
homogeneous mixture, emulsions are dispersions that
may be homogeneous or heterogeneous mixtures of mol-

ecules precariously balanced between suspension and
separation/precipitation. The balance of attractive and re-
pulsive intermolecular forces interacting with the force of
gravity accounts for much of the instability of emulsions.
Some emulsions may be more stable than others. Lipid-
based emulsions (LBEs) of propofol are fairly stable but
tend to separate with the addition of other chemicals and
changes in temperature and pH.1-4 The difficulty of dis-
solving the highly lipophilic diisopropyl phenol mole-
cules and the inherent instability of emulsions create a
less-than-optimal drug formulation.

The LBE propofol also has allergy risks, supports bac-
terial growth, contributes to hyperlipidemia, and causes
pain on injection.5-10 The soybean oil and egg lecithin
solubilizing agents are responsible for possible allergic re-
actions, but their elimination is difficult because the
highly lipophilic diisopropyl phenol molecule does not
dissolve in water. Soybean oil and egg lecithin are also
support mediums for bacterial growth and contribute to
hyperlipidemia. Hyperlipidemia is defined as an excess of
lipids, cholesterol, phospholipids, and triglycerides and
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contributes to organ disease and impairment.11 Elevated
serum lipids are associated with acute and chronic nega-
tive sequelae. Although the current LBE propofol is an
improvement over the original Cremophor solvent that
provoked high allergic response rates, the search for a
lipid-free formulation continues.12-15 Last, pain on injec-
tion is a clinical concern that has not been fully ad-
dressed. Unfortunately, no definitively better lipid or
nonlipid propofol solvent has been embraced by industry
or clinicians as superior to current LBE formulations.
Explorations with new propofol formulations have re-
cently used prodrug technology.

Prodrugs
A prodrug is an agent close to but not identical to the
active agent. Prodrugs exert a desired pharmacologic
effect only after structural alteration by metabolism or en-
zymatic processes into the active agent.16 Prodrugs have
existed for many years. An example is heroin. Heroin is a
prodrug of the active agent morphine. Heroin becomes
morphine, an active opioid drug, only after it is metaboli-
cally hydrolyzed. Prodrug technology in which an active
drug molecule is purposely altered has now been applied
to propofol formulation. The alteration of the diisopropyl
phenol molecule by the addition of a phosphate group
allows formulation of an aqueous propofol that does not
contain lipids, egg products, or preservatives, thus elimi-
nating the allergic, bacterial growth, and hyperlipidemic
concerns. Two phosphorylated propofol prodrugs have
been synthesized: propofol phosphate and phospho-
nooxymethyl propofol17 (Figures 1B and 1C). The latter
propofol prodrug, known as fospropofol disodium
(Lusedra, Eisai Corporation of North America, Woodcliff
Lake, New Jersey; previously Aquavan, MGI Pharma,
Bloomington Hills, Minnesota), has been clinically
studied for use in sedative procedures. Available literature
and information are reviewed in this article.

Fospropofol
Fospropofol disodium (2,6-diisopropylphenoxymethyl
phosphate, disodium salt/C13H19O5PNa2) offers water

solubility and new pharmacokinetics and pharmacody-
namics that may be advantageous for sedation regimens.
It was synthesized and developed by Stella et al, research
scientists at the University of Kansas, Kansas City,
Kansas, and later patented as a novel prodrug.18

Fospropofol is not a formulation of the active propofol
drug molecule 2,6-diisopropyl phenol (Figure 1A), but
rather a 2,6-diisopropyl phenol molecule with a methyl
phosphate group substituted at the first carbon hydroxyl
on the base benzene structure (Figure 1C). The substitu-
tion of the noncharged hydroxyl for a charged phosphate
group introduces electronegativity to the molecule.
Electronegativity allows fospropofol to dissolve readily in
water. Water solubility is a beneficial characteristic for a
propofol formulation. As a result of phosphorylating the
diisopropyl phenol molecule, it is made nonlipophilic, no
longer crosses lipid membranes, and exerts no drug effect
or central nervous system (CNS) depression.

Pharmacokinetics and Pharmacodynamics
• Enzymatic Conversion. Fospropofol must first be

converted to the diisopropyl phenol molecule by enzy-
matic cleavage of the methyl phosphate group before
sedative effects may be achieved. Alkaline phosphatases
in the liver and endothelial phosphatases on cell mem-
branes are responsible for the enzymatic conversion into
the active drug molecule by hydrolysis.19 Enzymatic hy-
drolysis cleaves the methyl phosphate group, liberating
the active drug molecule diisopropyl phenol along with
free phosphate and formaldehyde, which is rapidly con-
verted to formate20 (Figure 2).

• Metabolites. The by-products of the enzymatic break-
down of fospropofol were measured to assess their con-
centration and effect. Formaldehyde and formate, al-
though natural metabolites of cellular processes, may be
toxic at elevated levels.21 In patients receiving the LBE

Figure 1. 2,6 Diisopropyl Phenol Molecule (Propofol)
and Prodrug Variations
A. Propofol molecule (2,6 -diisopropyl phenol). B. Propofol
phosphate. C. Phosphonooxymethyl propofol (2,6 -diisopropyl-
phenoxymethyl phosphate).

Figure 2. Enzymatic Conversion Process of
Fospropofol Into Diisopropyl Phenol (Propofol), Free
Phosphate, Formaldehyde, and Formate
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propofol or fospropofol, no increase in the levels of
formaldehyde or formate from baseline were ob-
served.20,22 “Metabolism of both endogenous and exoge-
nous formaldehyde involves rapid oxidation to formic
acid catalyzed by glutathione dependent and independent
dehydrogenases in the liver and erythrocytes,” and this
likely accounts for no serum increases.23 Serum phos-
phate levels increased in clinical studies after fospropofol
administration (4.8 ± 4.3 mg/dL) but did not reach the
study protocol–defined toxic concentration.20,24 Elevated
phosphate levels (normal, 2.4-4.1 mg/dL) have been as-
sociated with hypocalcemia and other electrolyte distur-
bances.25 Serum ionized calcium levels were not altered in
study participants by the administration of fospropofol.20

The level of serum triglycerides did not increase with fos-
propofol administration.20,26

• Onset of Action. The time-dependent enzymatic con-
version process introduces unique pharmacokinetics. A
large bolus of fospropofol is not immediately converted
into diisopropyl phenol molecules and, thus, does not
induce profound effects. Rather, the relatively slow enzy-
matic conversion releases active drug during a 15- to 20-
minute period and creates a sedative profile differing sig-
nificantly from the profile for LBE propofol. The delayed
onset, sustained duration of action, longer half-life, and
increased volume of distribution found with fospropofol
are results of its formulation and enzymatic conver-
sion.15,19,22,24 As the active diisopropyl phenol molecule
is liberated by enzymatic hydrolysis of fospropofol, it is
available to diffuse across lipid membranes and exert its
effect on γ-aminobutyric acid receptors in the same way
as LBE propofol. Only liberated diisopropyl phenol mol-
ecules, not fospropofol molecules, exert an effect.

Once fospropofol is converted into diisopropyl phenol
molecules, the sedative effects are similar to those of LBE
propofol but not equipotent. Two ways of comparing the
potency of diisopropyl phenol molecules from LBE propo-
fol and fospropofol are delivered dose and by plasma con-
centration. Studies in animals and humans showed that
fospropofol “potency seemed to be higher with respect to
plasma concentration but was apparently less with respect
to dose.”15 Diisopropyl phenol molecules created by en-
zymatic conversion of fospropofol seem to be more potent
than the diisopropyl phenol molecules of LBE propo-
fol.15,19,24 Equivalent plasma concentrations of diiso-
propyl phenol molecules have shown greater sedative
effects from the diisopropyl phenol molecules of fos-
propofol origin. Once diisopropyl phenol molecules are
liberated from fospropofol, they do not differ structurally
from the diisopropyl phenol molecules of LBE propofol
origin. The only difference is the formulation from which
the diisopropyl phenol molecules are derived.

The lesser potency of fospropofol compared with LBE
propofol by delivered dose is likely explained by the for-
mulation of fospropofol as an inactive prodrug. The large

concentration of diisopropyl phenol molecules delivered
with LBE propofol allows greater potency by dose com-
pared with fospropofol, which delivers inactive 2,6-diiso-
propylphenoxymethyl phosphate molecules that must be
converted to diisopropyl phenol molecules. Equivalent
delivered doses of fospropofol and propofol will not have
similar effects because each milligram of fospropofol is
inactive until it is enzymatically converted into active
2,6-diisopropyl phenol molecules; therefore, fospropofol
has a delayed onset and a lesser clinical effect compared
with LBE propofol.

• Pharmacokinetic Modeling. Fospropofol quickly dis-
tributes to a small peripheral compartment after intra-
venous administration and is slowly converted into di-
isopropyl phenol molecules. The kinetic behavior of
fospropofol is described as a linear 2-compartment model
linked to the existing 3-compartment propofol model.15

The established 3-compartment model for propofol con-
sists of a central compartment connected to 2 large pe-
ripheral compartments. Thus, the pharmacokinetic
model is a 5-compartment model incorporating central
and peripheral compartments for the fospropofol
(prodrug) with 1 central and 2 peripheral compartments
for propofol (active drug).15 Although a 3-compartment
propofol model describes the kinetics of diisopropyl
phenol molecules from LBE propofol and fospropofol,
some differences exist. Diisopropyl phenol molecules lib-
erated from fospropofol have a longer time to peak con-
centration, longer half-life, higher clearance, and larger
volume of distribution15,24 (Figure 3).

• Potency. Serum assays reflected a diisopropyl phenol
effective concentration 50% (EC50) of 2 µg/kg after fos-
propofol administration. The EC50 is the serum concen-
tration that produces 50% of the maximal effect of the
drug. It allows comparisons of potencies and assists in es-
tablishing dosages and therapeutic indexes. Previous
studies showed an EC50 for LBE propofol that ranged from
1.6 to 6.3 µg/kg,27-30 suggesting that diisopropyl phenol
molecules liberated from fospropofol are more potent
(EC50 2 µg/kg). The difference in EC50 values may be ex-
plained by the LBE propofol formulation allowing drug

Figure 3. Two-Compartment Fospropofol Model Linked
by Enzymatic Conversion to the 3-Compartment
Propofol Model
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sequestering within the soybean oil. We explain a pro-
posed mechanism of drug sequestering further in the
“Discussion” section. Although the unique pharmacody-
namic attributes are academically interesting, the clinical
effects of fospropofol are less than those of LBE propofol.

Clinical Studies
There were 21 clinical studies with more than 1,600 pa-
tients conducted using fospropofol.31 The clinical studies
investigated fospropofol dosing, safety and efficacy, com-
parison with midazolam-narcotic sedation, and patient
and physician satisfaction.

• Phase 1. Clinical studies in Europe were started in
2001 by Guilford Pharmaceuticals Inc (Baltimore,
Maryland). Clinical studies in the United States were
started in 2004 by MGI Pharma, now a subsidiary of Eisai.
The first published human study of fospropofol was con-
ducted by Fechner and others using 9 healthy male vol-
unteers aged 19 to 35 years with body weights of 67 to
102 kg.15 This dose-finding study sought to determine the
dose that resulted in loss of consciousness (LOC) defined
as “loss of response to loud verbal command.”15 A dose of
580 mg administered by continuous infusion during a 10-
minute period caused LOC in 1 volunteer and a dose of
1,160 mg caused LOC in 3 volunteers.

Clinical studies to determine sedation effectiveness
used a modification of the Observer’s Assessment of
Alertness/Sedation Scale (OAA/S) (Table 1). The OAA/S is
a validated tool used to evaluate the degree of sedation in
patients by assessing 4 categories of observed patient
traits: responsiveness, speech, facial expression, and eye
focus/ptosis.32 Each category is scaled and attempts to ob-

jectively score the degree of patient traits. The modifica-
tion of the OAA/S (MOAA/S) used in fospropofol studies
involved the use of only the responsiveness category to
determine depth of sedation, and some modifications
were made to the statements in the category (Table 2).
The MOAA/S score ranges from 0 (representing no re-
sponse) to 5 (fully alert, wide awake). A score of 1 repre-
sents deep sedation.

Dose-escalation studies explored the effects of fos-
propofol compared with propofol. For these studies, 36
healthy male and female volunteers aged 18 to 45 years
received single boluses of fospropofol, 5 to 30 mg/kg. The
pharmacodynamic data showed similar times to LOC
with similar bispectral index values at the time of LOC
compared with an equipotent infusion of LBE propofol at
50 mg/min. Infusion, as opposed to a bolus of LBE propo-
fol, was used in an attempt to consistently achieve a
depth of effect with which fospropofol could be com-
pared. Although volunteers in the LBE propofol and fos-
propofol groups experienced periods of apnea, the apnea
with fospropofol was associated only with doses greater
than 15 mg/kg. The authors concluded “excellent drug
safety” with both drugs despite periods of apnea. A dose
of 6.5 mg/kg was found to be efficacious by successfully
achieving primary and secondary study end points.20,33-35

The primary study end points were successful sedation
defined by 3 consecutive MOAA/S scores of 4 or less and
no requirement for other sedative agents or manual or
mechanical ventilation. Secondary end points included
adequacy of sedation by patient and physician ratings,
procedure recall, use of other sedative or analgesic
agents, and recovery assessment.

Table 1. Observer’s Assessment of Alertness/Sedation Scale
(Adapted from Bauerle K, Greim CA, Schroth MN, Geisselbrecht M, Köbler A, Roewer N. Prediction of depth of sedation and
anaesthesia by the Narcotrend EEG monitor. [Erratum in: Br J Anaesth. 2004;92(6):912.] Br J Anaesth. 2004;92(7):841-845 (doi: 10.1093
bja/aeh142).

Category Observation Score level

Responsiveness Responds readily to name spoken in normal tone 5

Lethargic response to name spoken in normal tone 4

Responds only after name called loudly and/or repeatedly 3

Responds only after mild prodding or shaking 2

Does not respond to mild prodding or shaking 1

Speech Normal 5

Mild slowing or thickening 4

Slurring or prominent slowing 3

Few recognizable words 2

Facial expression Normal 5

Mild relaxation 4

Marked relaxation (slack jaw) 3

Eyes Clear, no ptosis 5

Glazed, or mild ptosis (less than half the eye) 4

Glazed and marked ptosis (half of the eye or more) 3
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A randomized, double-blind, placebo-controlled study
sought to determine the interaction of fospropofol with
the premedicants midazolam, meperidine, morphine, and
fentanyl. The sedation target was an MOAA/S score of 3
or less. The total fospropofol dose required to obtain a
score of 3 or less ranged from 9.3 to 11.5 mg/kg. The re-
searchers determined that the concomitant premedicants
did not determine the success of achieving the end-target
sedation score.36

• Phases 2 and 3. The continued clinical study of fos-
propofol focused on its effectiveness in endoscopic and
minor surgical procedures. In a study of minimal to mod-
erate sedation during colonoscopy using midazolam or
fospropofol in patients aged 18 years or older who were
evaluated as ASA physical status 1 through 4, researchers
found that patients who received fospropofol were more
clear-headed 35 minutes after the procedure than patients
who received midazolam.34 This was determined by re-
peating 12 words 3 times to the patients 15 minutes after
the procedure concluded; 20 minutes later, clear-headed-
ness was assessed by amount of recall. The screening tool
used was the Hopkins Verbal Learning Test-Revised.34

Studies of the satisfaction of patients and physicians
with the level of sedation were conducted using a patient
questionnaire and physician rating scale. Fospropofol se-
dation for colonoscopy showed an overall sedation success
rate of 87% vs 69% for midazolam. Comparison doses used
were fospropofol, 6.5 mg/kg (n = 158), and midazolam,
0.02 mg/kg (n = 52). The patient questionnaire criteria in-
cluded awareness of scope insertion, procedure, and scope
removal. Approximately one third of the patients in each
group remembered the scope insertion (31.6% with fos-
propofol vs 38.5% with midazolam) and scope removal
(28.5% with fospropofol vs 26.9% with midazolam). The
percentages of patients describing being awake during the
procedure were 47.5% for the fospropofol group and
55.8% for the midazolam group.33 Fospropofol was con-

cluded to be as effective as or better for sedation compared
with midazolam. Physician satisfaction scores scaled 1
through 10 averaged 8 for fospropofol, 6.5 mg/kg, vs 6 for
midazolam during procedure initiation and 9 (fospropofol
group) vs 7 (midazolam group) for overall satisfaction.33

A similar successful sedation rate of 88.7% was
achieved during a bronchoscopy study using the fos-
propofol dose of 6.5 mg/kg.31 Complete study findings
were not available.

Discussion
The clinical studies used an MOAA/S to determine effica-
cy. An MOAA/S score of less than 4 was the primary end
point representing success in clinical studies. An impor-
tant note is that sedation is a continuum, and patients
may display the same OAA/S or MOAA/S defining crite-
ria at different levels of CNS depression. Sedation is a
state of depressed CNS function that includes depression
of vital functions, such as respirations and protective re-
flexes, in addition to alertness. One patient’s respiratory
depth and rate may be affected to a greater degree than
another’s with similar sedation as defined by the OAA/S
or MOAA/S. The OAA/S and MOAA/S scales are useful in
attempting to quantify the level of sedation but fail to
specifically address respiratory function and protective
airway reflexes.

Another primary end point in fospropofol studies was
sedation success and completion of the procedure
without manual or mechanical ventilation. The absence
of manual or mechanical ventilation does not support the
assumption that “success” was achieved without airway
compromise. In an attempt to further address airway con-
cerns, researchers evaluated vital sign parameters includ-
ing respiratory rate, pulse oximetry values, blood pres-
sure, and pulse rate. Respiratory rate and pulse oximetry
monitoring only partially addressed the assessment of
respiratory function. The use of supplemental oxygen ob-
scures hypoventilation and maintains elevated pulse
oximetry values despite worsening arterial oxygen
tension (PaO2).

37,38 Although the end-tidal carbon
dioxide level was measured in some studies,36 hypoventi-
lation may result in falsely low values. The arterial carbon
dioxide level (PaCO2) is a better indicator of ventilatory
function but was not measured in these studies. Airway
support, in the form of chin lift or repositioning, was not
documented. The assessment of protective reflexes was
not done in these studies. The attenuation or abolition of
protective airway reflexes puts patients receiving sedation
at greater risk than patients in whom these protective re-
flexes are maintained. Further evaluation to address these
concerns is warranted.

Fospropofol seems to potentiate the respiratory de-
pressant effects of opiates less than propofol does. This
difference is likely due to the enzymatic conversion of
fospropofol to the active form of the diisopropyl phenol

Table 2. Modified Observer’s Assessment of Alertness/
Sedation Scale
(Adapted from Bauerle K, Greim CA, Schroth MN, Geisselbrecht
M, Köbler A, Roewer N. Prediction of depth of sedation and
anaesthesia by the Narcotrend EEG monitor. [Erratum in: Br J
Anaesth. 2004;92(6):912.] Br J Anaesth. 2004;92(7):841-845 (doi:
10.1093bja/aeh142).

Responsiveness Score level

Responds readily to name spoken in a 5
normal tone
Lethargic response to name spoken in 4
a normal tone
Responds only after name is called loudly 3
and/or repeatedly
Responds only after mild prodding or shaking 2
Responds only after painful trapezius squeeze 1
Does not respond to a painful trapezius squeeze 0
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molecule, which is a rate-limited process. A bolus of fos-
propofol will not immediately provide active agent to the
bloodstream to act on the CNS. There is a delay of effect
determined by enzymatic conversion to the active agent,
which is the nature of prodrugs. Enzymatic cleaving of
the phosphate group on the fospropofol molecule pro-
duces active diisopropyl phenol molecules in a relatively
slow manner. In essence, a bolus of fospropofol titrates
itself over time, although individual variability is expect-
ed. The enzymatic conversion process limits a rapid rise
in the blood concentration of the diisopropyl phenol
molecules that are responsible for respiratory suppres-
sion. This limited rise in blood concentration may tempt
practitioners to give additional fospropofol boluses,
seeking effects more associated with LBE propofol. Thus,
a stacking of intravenous boluses may risk overdose of
active agent on enzymatic conversion of higher doses of
the prodrug.

The pharmacodynamic finding that diisopropyl
phenol molecules liberated from fospropofol have greater
potency than LBE propofol is of particular interest and is
not explained. The authors suggest this may be a result of
formulation.15,19,22,24 We theorize that the aqueously pre-
pared fospropofol formulation allows for liberation of di-
isopropyl phenol molecules in plasma that are available
for immediate diffusion into CNS lipid membranes. LBE
propofol, on the other hand, has diisopropyl phenol mol-
ecules dispersed in soybean oil for which the molecules
have great affinity. The soybean oil carrier of LBE propo-
fol may act as a reservoir that hinders individual diiso-
propyl phenol molecules from readily diffusing into the
CNS, which could account for lower LBE propofol
potency by plasma concentration compared with that of
fospropofol.

A graphic representation of this proposed mechanism
is shown in Figure 4 comparing 5 diisopropyl phenol
molecules liberated from fospropofol and 5 diisopropyl
phenol molecules from LBE propofol. All 5 diisopropyl
phenol molecules from fospropofol readily diffuse from
the aqueous plasma into lipid tissues, creating an effect of
100%. Five diisopropyl phenol molecules delivered in
soybean oil (LBE propofol) provide a lipophilic environ-
ment that may sequester a portion of the delivered diiso-
propyl phenol molecules and decrease the amount that
diffuses into the CNS. Only a fraction of the diisopropyl
phenol molecules may diffuse out of the lipid soybean oil
in the plasma and into the lipid tissues, creating an effect
of less than 100%, which would account for the greater
potency of fospropofol diisopropyl phenol molecules
compared with LBE propofol diisopropyl phenol mole-
cules. Although this theory proposes an explanation of
the potency differences, only further scientific inquiry
will elicit the true nature of the cause. Despite the appar-
ent greater potency of diisopropyl phenol molecules lib-
erated from fospropofol, the clinical effect is less. The

lesser clinical effect is due to the enzymatic conversion
process, which prevents the occurrence of a rapid, large
plasma concentration of diisopropyl phenol molecules.

The potential for soybean oil to sequester a lipophilic
drug is supported by studies suggesting a similar effect
when Intralipid is administered as a treatment for bupi-
vacaine overdose.39,40 The findings of a smaller volume of
distribution for LBE propofol,15 possibly due to soybean
oil central compartment sequestering, compared with
fospropofol-liberated propofol offers pharmacokinetic
support of our theory.

Pain on injection seems to be less with fospropofol
than with propofol.20 This difference is likely due to the
modification of the diisopropyl phenol molecule, altering
its caustic nature. Less pain on injection is a significant
improvement with fospropofol and offers greater patient
comfort during sedative procedures. A discomfort report-
ed in clinical studies was perineal itching and
burning.35,36 This sensation was transient with no lasting
significance. Other phosphate-containing drugs, such as
dexamethasone phosphate, hydrocortisone-21-phos-
phate sodium, prednisolone phosphate, and estramustine
phosphate, share a similar effect.41-44 The causative agent
is suspected to be the phosphate ester present in the drug
formulations. The exact mechanism causing perineal
itching and burning is not known.

Conclusion
The scientific advancement of prodrug technology
created a drug providing its own titration but not with
exact predictability of plasma concentration. The phar-
macokinetics and pharmacodynamics of fospropofol

Figure 4. Proposed Explanation of Fospropofol’s
Greater Plasma Potency ComparedWith the Plasma
Concentrations of Lipid-Based Emulsion Propofol
Note similar concentration of plasma diisopropyl phenol
molecules. Oil droplet sequesters a fraction of molecules and
limits diffusion to effect sites. Free aqueous molecules readily
diffuse due to low hydrophilicity and high lipophilicity.
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differ from LBE propofol and are not without risks. Direct
comparison of fospropofol with LBE propofol has not
been described, and this may be a shortcoming of clinical
studies reviewed. Fospropofol has been approved by the
US Food and Drug Administration for administration by
providers trained in the administration of anesthesia.45

Continued study is necessary for full realization of this
new drug’s benefits and risks. The data reviewed herein
are limited to only available published reports and are not
comprehensive of all findings. Further disclosure and
study are warranted. It is likely the unique pharmacology
of fospropofol will expand the drug options for sedation
while eliminating or lessening some of the undesirable
effects of LBE propofol, such as formulation instability,
allergic reactions, bacterial growth, hyperlipidemia, and
pain on injection.
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