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EVOLUCION HISTORICA

R

Cremofor EL( aceite de castor): dolor a la inyeccion, R.
anafilactoide

Diprivan (10 % aceite de sojay 1,25% lecitina de yema de
huevo). Los efectos indeseables\que presenta son:
crecimiento bacteriano, hiperlipidemia y dolor a la
inyeccion.

Propofol EDTA (Astra-Zéneca) 1996

Nuevas genéricos de propofol



LOS GENERICOS PRESENTAN LOS MISMOS PROBLEMAS O
EFECTOS SECUNDARIOS QUE LA FORMULACION
ORIGINAL POR TRATARSE DE LA MISMA MOLECULA E IR
VEHICULIZADA EN EL MISMO EXCIPIENTE.

PROPOFOL ROVI, RECOFOL, IVOFOL, PROPOFOL FRESENIUS, PROPOFOL
ABBOTT, FRESOFOL, DISOPROFOL...

EFECTOS SECUNDARIOS:

Dolor a la inyecciéon
Hiperlipidemia

Sobreinfeccion microbiana
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@ 2005 Amercan Sockry of Anesthesiologlsis, Inc. Lippincott Willlams & Wilkins, Inc

Anesthesiology 2005, 103860 -Th

Propofol

The Challenges of Formulation
Max T. Baker, Ph.D.,” Mohamed Naguib, M.B., B.Ch., M.Sc., F.FAR.C.5.1, MD.1

Development of a new generation of propoiol
Haibo Wang, Randall Cork and Ashock Rao

Purpose of review

The currant advanos in divalapmant of anew genaaton of
propaol and s dinical mplications ane reviewsd
Recent findings

All curmnty available formulations of propofol have sde
eflact ralated to propofol Msell, a5 well as o he emusmm
daivery systams. A search for bafter and saler propolol
continues. Improvenant of e emulsion delvery systems s
e of approaches, which can be achieved by dentling
befier macive companents, enhancing stability, and
anplyng new wchnologes such as nanctechnology.
Medification of chemcal atuctune s andthe appoach,
particulary weth the development of prop ool prsdnigs.
Summary

There & a continuous nead to develop a befter and safer
propool. The devalopment of a new propolel should be
focused on mnrmizing the unvanted sde ellects whie
praserding the banedical profies. Hopetully, Lt such anew
propolol will be avaiable in the near future tor dinical use.

Heywords
arulsmon, micrsamulaen, nancemulson, prodoug, propotol

Courr O AnwnaTi ol 00211 -215 S 007 Ligsinzo Wilkan & Wik,

Loiiaana St Lnkars by Haad®: Sdances Canta, Shiawmpa |, Lousinag US4

Introduction

Simce i dmtroduction w elinical e in the lae 1980k,
propofel las been widely sceepred by the anesthesia
comnmumity. Suvucturally, popofel s oan alkylphenol
denvative named  25-disopropylphencl. Iv & highly
lipid-soluble. It readily pemmeates hiomembranes, such
as the blood —brain bamicn, so it rapidly ges w the tager
gites in the brain Thos, s onser of anesthetic effec is
rapid, equal 1w ome arm-to-brain cireulation tme. Funher,
it can be mapidly redismibmed fom the brain in other
visges a0 that patients can be mapidly secovered Drom the
ancsthetic state. s Pt onserand fetolBa feamnes make
propofel ideal for ambulatory surgenies. In comparison
with caber curremtly wed imravenois anssthetics, propo-
ool also has some anticmetic and suphonic effects [1,2]

I apite of its multiple advamages, propofol s alao
asgociated with some anesthetic challenges, such = the
difficuley in development of an injectable Formoulavion,
significam blood-pressure diop ot @ nodmal imdoction
dose, and moable pain ar the penpheral intavenosas
injection sites 3] Thoese problems associated with the
curiently wsed Formulations, however, may  piovide
Durther phammaceumical opportunity @ develop a newer
amd hener genemtion of propofol







Efecto: evitar colonizacion baeteriana

Produce menor dolor a'la-inyeccion

Problemas:
- Sulfito: » ».reacciones alérgicas
“broncospasmo
PH mas bajo 6,4: inestabilidad de la formulacion (
aumento de radicales libres y peroxidacién de
lipidos)



Bisulfite-Containing Propofol: Is it a Cost-Effective
Alternative to Diprivan™ for Induction of Anesthesia?

Xinli Shao, MD, PhD, Hong Li, MD, Paul F. White, PhD, MD, FANZCA, Kevin W. Klein, MD,
Christine Kulstad, Ms, and Andrew Owens, M3

Departiment of Anesthesiology and FMain Management, University of Texas Southwestern Medical Center at Dallas,
Dallas, Texas
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Utilizan Nanoparticulas A\ )

Presenta apariencia transpalzen&e”

Se forman MICROEMUL&I:@NES
MICROEMUL&L@N MICELAR
MICROEM[}T&K)N 1%

5%

Efecto: dlsmmuy&gﬁ"g”hcerldemla y el sobrecrecimiento

*‘A

bacteriano. N
Problemas:
dolor a la inyeccion

FC/FD: diferencias entre hombres y mujeres en las
conc. Plasmaticas y en el tiempo de despertar.
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PROFARMACO:

SUSTANCIA SIN ACTIVIDAD FARMACOLOGICA QUE
DENTRO DEL ORGANISMO MEDIANTE REACCIONES
METABOLICAS O ENZIMATICAS SE TRANSFORMA EN
UN FARMACO QUE REALIZA UNA DETERMINADA

ACCION FARMACOLOGICA



PROFARMACOS DE PROPOFOL
1. PROPOFOL FOSFATO (PP)

2. ETILDIOXIFOSFATOPROPOFOL

3.PROPOFOL HEMISUCCINATO SODICO

4. GPIi5715 o FOSPROPOFOL



Fospropofol disodio es un ester fosfato

de propofol soluble en agua.
FDA lo aprueba en Dic de 2008 para sedacion en CAM

Ester fosfato

woumime .
b ls.gmscs;oowﬁ‘u

rg‘(‘UG
050 my30 =L
Nl A
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Fosfatasa alcalina (higado y
endotelio vascular)

aldehido deshidrogenasa (higado, eritrocitos)

10 formiltetrahidrofolato deshidrogenasa
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PROBLEMAS CON LOS ENSAYOS
CLINICOS

LAS MUESTRAS DE ENSAYOS PUBLICADOS ENTRE
EL 2003-2005

RETIRADOS POR ERRORES EN EL MODELING PK-
PD

PROBLEMAS EN LA RECOLECCION DE LAS
MUESTRAS



oy 2006 109

To the Editor—Fospropofol disodiums (GPI 15715 or Aquavan® Injec-
tioh; MGI Pharma, Inc., Bloomington, MM} is a water-soluble, phos-
phoho-Ctmethyl prodiug of propofol for intravenous injection. It has
been evaluated for sedation durihg diaghostic and routine therapeutic
procedutes. The early evaluation studies were published mosty in
AMESTHESIOLOGY between 2003 and 2005,

After intravenous administration, fospropofol is rapidly metaboliz=d
by alkaline phosphatase ehzyvmes, releasing propofoly, Several phar-
macokinetic and pharmacodyhamic studies have shown that propo
folgp demonstrated differsnces in pharmacokinetic and pharmacody-
namic profiles compared with propofol in a lipid solution.** We have
recently discovetred an assay problem that may have affected the
measurement of propofolgp plasma concentrations in previously pub-
lished studies. In the earlier studies, % hlood samples were collected
if tubes cohitaihing sodium ofthovanadate (S50V; 60 mg added as a solid

Copyrght & 2008, the Amercan Sockety of anesthe

gists, Inc. Lippincot Willlams & Wilkins, Inc

Fospropofol Assay Issues and Impact on Pharmacokinetic and
Pharmacodynamic Evaluation

problems were developed and validated. Additional studies were then
cohducted usihg an appropriate assay to assess the phattacokinetics
and pharmacodyhamics of fospropofiol in healthy volunteers and pa-
tients. We plan to publish these resulis shortly, along with an estimate
of the degree of error from the previously published studies that
repofted fesults using the old assay., We vety much regret the maghi-
tude of the originally published incorpect information and the confu-
sioh that it has and will cause in the pharmacokinetics of propofol from
the use of fospropofol.

Ajit Shah, Ph.D.* Bipin Mistry, Fh.Dn., Ekaterina Gibiansky,
Phr., Leonsd Gibansky, Ph.D. *MGI Phatma, Ihe., Bloomington,
Minnesota. ajit.shah@mgipharma.com



Erroneously Published Fospropaofol
Pharmacokinetic—-Pharmacodynamic
Data and Retraction of the Affected
Publications

1o the Editor:
As described in a letter to the editor, published in ANESTHE-
SIOLOGY, Anesthesia and Analgesia, and the European Journal
{ =% an analytical propofol assay inaccuracy
was discovered after all six initial studies on the pharma coki-
netic—pharmacodynamic and tolerability of fospropofol had
been published.*~ This assay inaccuracy malkes the mea-
sured propofol plasma concentrations in these previously
ublished studies unreliable.

given by the editors-in-chief. As such, we, the undersigned cor-
responding and senior authors from the six original articles, in
the name of all coauthors, request that the articles in question
that provide flawed pharmacokinetic—pharmacodynamic
data be rerracred. We regret that we are unable to succes
fully resolve the problem within the given timeframe

a list of retvacted articles from ANESTHESIOLOGY on page 1058

of this issue.)

Michel M. R. F. Struys, M.D., Ph.D..* Jorg Fechner, M.D. T
Jurgen Sc 11uttler. M.D.. T l-lEl:nmt h-.hwilden M.D., Ph D.T

Undversity of E1lan-'n:n—N111v:1ubv:rﬂ Eilan-'n:n GErmany.
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FARMACOCINETICA

MODELO DE 2 COMPARTIMENTOS PARA EL
FOSPROPOFOLY 3 PARA EL PROPOFOL



Compartimento
periférico rapido (V2)

Compartimento central
(V1)

Compartimento
periférico lento (V3)




Compartimento
periférico rapido (V2)

FOSPROPOFOL

Compartimento periférico
rapido(V2)
Propofol

biofase

K21

K12

Compartimento
central (V1)

FOSPROPOFOL

Kmet

Compartimento
central (V1)
propofol

Compartimento periférico
lento (V3)
Propofol




Interactive Web Simulation for Propofol and Fospropofol,
a New Propofol Prodrug

Sinan Yawvas, MD
David Lizdas
Mikolaus Gravenstein, MD

samsun Lampotang, PhD

Using pharmacokinetic and pharmacodynamic data published in the scientific
literature, we have developed interactive on-line simulations to model administra-
tion of propotol and fospropofol, a new water-soluble prodrug formulation of
propofol. The prodrug formulation of fospropofol leads to a delaved onset to peak
concentrations of propofol. A comparison simulation that m'erl.ﬂ" administration
of fospropofol and propofol allows clinicians to understand the differences of
administering fospropofol and traditional propofol. The simulations have the
added advantage of allowing for differences among patients documented in test
studies and the use of different models.

{Anesth Analg 2008, 106:880-3)
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F: FACTOR DE CONVERSION DE FOSPROPOFOL A
PROPOFOL

GPI 15715 ' Propofol
central central

GPI 15715
peripheral

Propofol
peripheral

Propofol
peripheral
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FARMACODINAMIA

El propofol (FP) se comporta de diferente:manera que el
propofol original

L as moleculas de propofol (FP) parecen ser mas potentes
farmacologicamente que el'propofol original ya que a las
mismas concentraciones te.propofol en plasma presenta mayor
efecto sedante.

El efecto farmacelagico se obtiene antes y con menores
concentraciones.

HISTERESIS diferente



able 2. Pharmacodynamic Parameters for Median Frequency

Propofoly Propofolgp

9.1 0.8
7.8+1.0

56+ 36
0.21 = 0.07

3.5+ 3.4
0.72 = 0.20

K 3.6+14
MR (%) 1.1 +0.8

MAR (%) 38+ 16

alues are mean *= SD.

Eo = baseline effect; E; = maximum g activation; EC,; = effect site concen-
ration at half-maximum B activation; ECs, = effect site concentration at
half-maximum effect; E,,.. = maximum effect; v = steepness of the concen-
ration-effect curve; K.o = equilibration rate constant between central and
effect compartment; x = steepness of the concentration-effect curve for
activation; MAR = median absolute residual; MR = median residual ex-
pressed as percent of pharmacodynamic range.

* P < 0.05 Propofolgp, versus Propofol.
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A Phase 3, Randomized, Double-Blind
Study To Assess the Efficacy and
Safety of Fospropofol Disodium
Injection for Moderate Sedation in
Patients Undergoing Flexible
Bronchoscopy*

Gerard A. Silvestri, MD, FCCP: Brad D. Vincent. MDD, FCCP:

Momen M. Wahidi, MD, FCCP: Emory Rebinette, MD, FCCP:;
James R. Hansbrough, MD. FCCP; and Gordon H. Downie, MD, PhD, FCCP

A Randomized, Double-blind, Phase 3 Study of Fospropofol
Disodium for Sedation During Colonoscopy

Lawrence B. Cohen, MD* Edward Cattau, MD,7 Allen Goetsch, MD, CCTIL} Atwul Shah, MD.§
John R. Weber, MD\|l Douglas K. Rex, MD.% and Jacqueline M. Kline, PhD#




“I would have everie man write what he knowes and no more.

BJA

”—Montaigne

BRITISH JOURNAL OF ANAESTHESIA

Volume 104, Number 5, May 2010

British Journal of Anaesthesia 104 (5): 533-5 (2010)
doi:10.1093/bja/aeq059

Editorial 1

Exploring the frontiers of propofol formulation strategy: is there life beyond the milky way?

From clinical, scientific, and commercial perspectives,
propofol is a fabulous success. In addition to its popularity
as an i.v. induction agent, propofol is widely used interna-
tionally for the maintenance of general anaesthesia.
Coupled with target-controlled infusion technology, the
introduction of propofol launched the total i.v. anaesthesia
(TIVA) revolution that must be regarded as one of the
most significant innovations in anaesthesia practice of the
last half century. And propofol’s popularity is not limited
to the operating theatre. Propofol is also commonly used
for the provision of sedation in procedural suites and
intensive care units around the world.

Despite its success, however, propofol’s current formu-
lation has a number of undesirable properties that are in part
a function of the lipid emulsion formulation approach. This
lipid-based formulation frequently produces pain on injec-
tion' and has also been associated with serious allergic reac-
tions.” * In addition, because the lipid formulation supports
rapid microbial growth,” inadvertent contamination of the
formulation can be a cause of postoperative sepsis,” a
problem that persists despite antimicrobial additives. Finally,
hyperlipidaemia may be a risk factor in the development of
the propofol infusion syndrome, an often lethal metabolic
disorder typically associated with pmlonged propofol admin-
istration in the intensive care unit.® For this reason, there is
substantial interest in the development of new formulations
~Ff nranafol that are devoid of some or all of the undesirable

as a lipid-based macroemulsion contammg soybean oil,
egg yolk lecithin, and glycerol (Diprivan®, AetraZeneca
London, UK). In this formulation, resembling Intralipid®
(Fresenius Kabi, Homburg, Germany), the oil droplets
containing most of the propofol are ldrgc enough to reflect
and refract white light slqmﬁcamly Thus, the lipid-based
macroemulsion looks a lot like milk (i.e. this formulation
can be thought of as the *milky way’).

Given the problems associated with the current lipid-
based formulation (and propofol's commercial success), it
is not surprising to learn that a number of propofol formu-
lations utilizing a wide variety of pharmaceutical technol-
ogies have been investigated. These include an array of
lipid-based emulsions (typically attempting to reduce the
total lipid content),” '® non-lipid excipients (e.g. surfac-
tants—co-surfactants, nano-particle carriers, cyclodex-
trins),''~'® and a prodrug.'®

A substantial challenge associated with the reformula-
tion of propofol is that reformulation may alter propofol s
pharmacokinetic and pharmacodynamic characteristics.'” '
On the basis of information from animal studies, it appears
that at least some of propofol’s rapid-onset, rapid-offset
clinical pharmacologic profile is dependent on the formu-
lation.'® Thus, for propofol, a simple and important maxim
for pharmaceutical chemists is that changing propofol’s
formulation may change its clinical pharmacology.
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