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1 Nonproprietary Names

BP: Poloxamers
PhEur: Poloxamera
USPNF: Poloxamer

2  Synonyms

Monolan: Pluronic; poloxalkel: polyethylene-propyl-
ene glycol copolymer; polyoxyethylene-polyoxypropylene
copolymer; Supronic; Synperonic.

3 Chemical Name and CAS Registry Number

{oxyethylene)poly(oxypropylene)
copolymer [9003-11-6]

4 Empirical Formula and Molecular Weight

The poloxamer polyols are a series of closely related block
copolymers of ethylene oxide and propylene oxide conforming
o general tormula HO{C,H403,{C:Hs0)(C;H,0) H.
The grades inciuded in the Ph 2005 and USPNF 23 are
shown in Table 1. The PhEur 200S states that a suitable

segment is hydrophilic while the polyoxypropylene segment is
hydrophobic. All of the poloxamers are chemically similar in
composition, differing only in the relative amounts of
propylene and ethylene oxides added during manufacrure.
Their physical and surface-active properties vary over a wide
range and a number of different types are commercially
available; see Sections 4,9,10 and 18.

Poloxamers are used as emulsifying agents in intravenous fat
emulsions, and as solubilizing and stabilizing agents to
maintain the clarity of elixirs and syrups. Poloxamers may
also be used as werting agents: in ointments, suppository ba:
and gels: and as tablet binders and coatings.

Poloxamer 188 has also been used as an emulsifying agent
for fluorocarbons used as artificial blood substitutes and in the
preparation of solid-dispersion systems.

More rne)‘rl',, poloxamers have found use in drug-delivery
systems

Therapeutically, poloxamer 188 is administered orally as a
wetting agent and stool lubricant in the treatment of constipa-
tion; it is usually used in combination with a laxative such as
danthron. Poloxamers may also be used therapeutically as
wetting agents in eve-drop formularions, in the trearment of
kidney stones, and as skin-wound cleansers.

Poloxamer 338 and 407 are used in solutions for contact

anrioxidant may be added. lens care. See Table I

Table I Typical poloxamer grades Toble ll:  Uses of poloxamer.

Poloxomer  Physical form @ b Average molecular weight Use Concentration (%]

124 Liguid 12 20 2090-2360 Fat emulsifier 03

-188 Solid 80 27 7680-9510 Flavor solubilizer 0.3

237 Solid 64 37 6840-8830 Fluorocarbon emulsifier 2.5

338 Solid 141 44 12700-17 400 Gelling agent 15-50

207 Solid 101 56 9840-14600 Spreading ogent 1
Stabillzing agent 15
Suppository base 4-60r90

5  Structural Formula Tablet cooting 10
Tablet excipient 5-10
Wetting cgenl 0.01-5
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& Functional Category

Dispersing agent; emulsifying and coemulsifying agents solubi-_
lizing agent; fablet lubricant; werting agent.

7 Apghmilons in Pharmaceutical Formulation
fechnology

Poloxamers are nonionic polyoxyethylene-polyoxypropylene
copolymers used primarily in pharmaceutical formulations as
emulsifying or solubilizing agents."™ The polyoxyethylene

8 Description

Poloxamess generally oceur as white, waxy, free-flowing prilled

ilesy or as cast solids. They are practically odorless and
asteless, At room temperature, poloxamer 124 occurs as a
colorless liquid.

9 Pharmacaopeial Specifications
See Table HI.

10 Typical Properties

Acidity/alkalinity: pH = 5.0-7.4 for 2 2.5%
solution.

Cloud point: >100°C for a 1% w/v aqueous solution, and a
10% wiv aqueous solution of poloxamer 188.

Wit aqueous
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the hydrophilic or

Lutro! F 68 has an average molecular weight of about
8600. The polyoxysthylene units represant about 81%
of the molecular waight whereas that ane of polyoxy-
propylene stands for about 19%. Due to the
composition Lutrol F 68 is readily water soluble.

Up to now the products for pharmaceutical use have
been characterized on ane hand in the familly-mono-
graph Poloxamers' in the USP/NF, on the other hand
in individual monographs cited in JPE (Japaness
Prarmaceutical Excipients, 1993). In the Third (2000)
Supplement 1o the Third (1997) edition of the
European Pharmacoposia’ & tamily-monograph on
loxamers’ was published. In contrast 10 the USP/NF
eight difterent products are listed there [2],

Lutrol F 68 is primariy applied as an emuisitier,
solubilizer, and suspension stabilizer in liquid oral,
topical and parenteral dosage forms. In solid
preparations it acts as wetting agent, plasticizer, and to
enhance the solubility and bicavailability of sparingly
water soluole active drugs.

{Figure 1)

Poloxarmer grid
{Figure 2)

60%

Since the mid 70s Lutrol F 68 h:
to improve the dissolution
absorption of hardly water soluble substances.
Digitoxin, digoxin, suffadiazine, sulfisoxazole, phe
butazone, spironclactone, diazepam and grissof
were among the first actives tested. Improvement
dissolution of solid dispersions was atiributed to ¢
modifications of the crystallinity or the facilitation
wetting through lowering the surface t
formulations with increased surtace. In coprecioit
of Spironolacton and Diazepam the solubility of
actives was significantly increased. Differe
thermograms and inf
of polymorphs during
After administration to voluntee
20% griseofulvin in Lutrol F 68 s!
urinary excretion of the metabolite 6-demethy
fulvin than micronized grisecfulvin, compared t
of a physical blend of the same composition.
diffraction experiments revealed that directly after
preparation the active is partially present as amorp
materizl, However during time recrystallization to:
place [4], Similar findings on the enhancement ¢
dissolution of nifedipine from solid dispersions
prepared using a fluidized bed ¢
were recently published. In th:
ment did not reveal the forma
nifedipine in the solid dispersion [5].
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Due to its low toxicity, Lutrol F 68 proved to be a
useful excipient, even for parenteral applications.
addition to standard tests intravenous admini
studies in dogs revealed, in contrast to other wict
used surfactants, least distinctive side effects suc
histamine release and hypotension [6]. Salid-lip
nanoparticles (SLN) or nanosuspension form:
with Poloxamer 188 were investigated in
found their way into various patents. A nanos
pension of N-banzoylstaurosporine, a protain k
C inhibitor and antitumor agent for intravenc
cation, is described (7.8). The diameters of
ting microparticles range from 5-20 nm. The
system (Compritol-Poloxamer 188) was exam
[9] anc demonstrated excellent long-term stapilt
&nd was autoclavaole under optimized con
Controlled drug delivery could be achieved by va
the composition of the formuiation and the produ
parameters. Dexniguidipin microemulsion for intr
venous injection are patented in [10]. The mic
emulsion comprises dexniguidipin, pol 1
lecithin, a liquid triglyceride, PVR, propylene alyc
polyethylene glycol, and waler.
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