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INTRODUCTION

Polyethylene oxide (PEO), a synthetic polymer composed of 
repeating ethylene oxide units, has found widespread applica-
tions in the pharmaceutical industry due to its unique proper-
ties. These properties, such as biocompatibility, non-toxicity, 
water solubility, and ability to form various structures, make 
PEO an ideal material for a wide range of pharmaceutical for-
mulations. The degree of polymerization (DP) of PEO plays a 
crucial role in determining its physical and chemical proper-
ties, and consequently, its suitability for different pharmaceu-
tical applications. Different grades of PEO, classified based on 
their molecular weight or DP, exhibit distinct characteristics 
that influence their performance in various formulations.

Figure 1: Chemical Structure of Polyethylene oxide.

A long chain poly (ethylene oxide), POLYOX™ is available 
in a wide range of molecular weights making it an excel-

lent choice for a formulator trying to tailor a specific end 
viscosity. Because of its wide-ranging compatibility, it is 
readily used in a variety of applications. It imparts lubric-
ity 1, binding 2, water retention 3, thickening 4 and film for-
mulation.5 POLYOX™ stands out from other water-soluble 
thickeners due to its unique properties, including high wet 
tack, suitability for use in thermoplastics, and its ability to 
impart a silky feel to final products. This polymer enhances 
the lubricity of end products, resulting in a silky texture that 
becomes tacky when wet while maintaining low tack when 
dry, A single grade is capable of performing in various for-
mulations, effectively reducing turbulent friction and drag. It 
efficiently separates fines from aqueous systems and forms 
highly water-retentive gels. Acting as a useful binder, it 
burns off cleanly during firing, providing superior adhesive 
grab without leaving any residual stickiness. Ideal for ioni-
cally conductive polymer electrolytes, it is versatile enough 
to function in certain solvent blends and can be extruded, 
injection-molded, or cast. Additionally, it creates flexible 
films that are resistant to oil and greases, while also reducing 
splattering and controlling drift and misting when sprayed. It 
is available in various grades as shown in Table 1.
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ABSTRACT
Polyethylene oxide (PEO) is a multifaceted polymer with extensive applications in pharmaceutical product development. This 
review highlights its significant roles in various drug delivery systems. In hydrogels, PEO’s hydrophilicity and gel-forming capa-
bilities enhance drug stability and controlled release. Osmotic pumps benefit from PEO’s ability to regulate osmotic pressure 
and drug solubility, ensuring precise and consistent drug delivery. PEO’s mucoadhesive properties improve drug retention and 
bioavailability in mucoadhesive drug delivery systems, providing sustained therapeutic effects. In gastro-retentive drug delivery 
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PEO’s thermoplastic properties make it an essential component in hot melt extrusion processes, facilitating the formation of 
homogenous drug-polymer matrices and improving the solubility of poorly water-soluble drugs. Overall, PEO’s versatility and 
effectiveness across these applications underscore its critical role in advancing pharmaceutical formulations and optimizing 
therapeutic outcomes.
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Table 1: Properties of Different grades of Polyethylene glycol

Polyox 
Grades

Avg. Molecular 
Weight (g/mol)

Viscosity (cP, 2% aq. 
sol., 25°C)

Typical Applications

WSR N-10 1,00,000. 12 to 50 Binder, suspension, emulsion.

WSR N-12K 1,000,000  400 to 800 Multifunctional Thickener, Binder, Stabilizer, and Dispersant in 
Cleaners and Detergents.

WSR N-60 2,000,000 60,000 Thickening, suspension

WSR N-80 4,000,000 80,000 Thickening, suspension, emulsion stabilization

WSR N-100 6,000,000 100,000 Thickening, rheology control, water-soluble films

WSR N-200 10,000,000 200,000 Thickening, suspension, emulsion stabilization, drag reduction

WSR 205  600,000 4500-8800 effective thickener, binder and film former which can be used in 
many applications such as adhesives, coatings and cleaning solu-
tions

WSR-N-300 15,000,000 300,000 Thickening, rheology control, water-soluble films, adhesives

WSR N-301 15,000,000 300,000 Thickening, rheology control, water-soluble films, adhesives

WSR 308  8,000,000  10,000 to 15,000  Multifunctional Thickener, Binder, Stabilizer, and Dispersant in 
Cleaners and Detergents

WSR N-750 30,000,000 750,000 Thickening, rheology modification

WSR 1105 900,000 8,800–17,600 Thickening, binding and controlled release

WSR coagu-
lant

5,000,000 5,500 to 7,500 Thickening, Binding and controlled release

WSR N3000 400,000  2,250 to 4,500  thickener, binder, film former, lubricant, and wet tacking agent

WSR N3000 
LS

400,000  2,250 to 4,500 POLYOX™ WSR N3000 LS has the same characteristics as POLY-
OX™ WSR N3000, except LS version has a low silicon dioxide level 
of less than 1.5 WT%.

WSR 301 Fine 
Powder

4,000,000 1,650 to 5,500 cP Lubricant, foam stabilizer, water retention aid, binder, thickener

This review article aims to provide a comprehensive over-
view of the pharmaceutical applications of different grades 
of PEO. We will discuss the properties of PEO and how they 
are influenced by its molecular weight, and explore the di-
verse applications of PEO in drug delivery, biomaterials, and 
other pharmaceutical areas. By understanding the relation-
ship between PEO’s molecular weight and its applications, 
we can understand its versatility and potential for future ad-
vancements in the pharmaceutical industry. 

Relationship between Molecular Weight and 
Properties of PEO
The molecular weight of polyethylene oxide (PEO) signifi-
cantly influences its physical and chemical properties, which 

in turn determine its suitability for various pharmaceutical 
applications. Low molecular weight PEO exhibits high solu-
bility, low viscosity, and rapid drug release. As molecular 
weight increases, PEO becomes less soluble, more viscous, 
and forms thicker, more rigid films. High molecular weight 
PEO is often used in applications requiring sustained drug 
release, tissue engineering, and medical devices due to its 
mechanical strength and biocompatibility. Intermediate mo-
lecular weight PEO offers a balance between the properties 
of low and high molecular weight PEO, making it suitable 
for a wide range of applications. Understanding the relation-
ship between molecular weight and PEO’s properties is es-
sential for selecting the appropriate grade for specific phar-
maceutical formulations (Table 2).

Table 2: Classification of PEO based on their Molecular Weights and Properties
Property Low Molecular Weight 

PEO
(< 1,00,000)

Intermediate Molecular 
Weight PEO
(1,00,000 to 10,00,000)

High Molecular Weight PEO
(> 10,00,000)

Solubility Readily soluble in water 
and most organic solvents

Generally soluble in water and 
organic solvents

Less soluble in water and organic sol-
vents, especially at higher concentrations

Viscosity Low viscosity solutions Moderate viscosity solutions High viscosity solutions
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Property Low Molecular Weight 
PEO
(< 1,00,000)

Intermediate Molecular 
Weight PEO
(1,00,000 to 10,00,000)

High Molecular Weight PEO
(> 10,00,000)

Film Formation Forms thin, flexible films Forms films with intermediate 
properties between low and high 
molecular weight

Forms thicker, more rigid films

Biocompatibility Generally considered bio-
compatible

Generally considered biocom-
patible

May exhibit increased biocompatibility 
or biodegradability depending on specific 
applications and modifications

Drug Release May enhance drug release 
rates

Can provide moderate drug 
release

Can provide sustained drug release

Biomaterials Used in coatings, hydro-
gels, and drug delivery 
systems

Used in various biomaterial ap-
plications

Often used in tissue engineering and 
medical devices

Excipients Used as a plasticizer, sur-
factant, and solubilizer

Used in various excipient ap-
plications

Employed as a binder, thickener, and 
tablet coating agent

Pharmaceutical Applications of PEO
There are many applications of PEO in drug delivery and pharmaceutical formulation development. However, in the current 
an extensive review is done on the following applications of PEO as hydrogel, osmotic drug delivery, mucoadhesive drug 
delivery system, gastro-retentive drug delivery system and hot melt extrusion.

PEO as Hydrogel
The different grades of PEO have been reported in the formulation development of gel for different drugs. Polyethylene 
oxide (PEO) is a versatile polymer widely utilized in the pharmaceutical industry, particularly in the formulation of gels. Its 
high molecular weight and hydrophilic nature make it an excellent candidate for creating gels with desirable properties such 
as high viscosity, stability, and controlled drug release. PEO’s ability to form a gel upon hydration and its significant swell-
ing capacity enhance its application in various drug delivery systems. Additionally, PEO’s compatibility with other polymers 
allows for the customization of gel formulations to meet specific therapeutic need. PEO has been used in the formulation 
development of gels, hydrogels, liposomes, polymeric nanoparticles and micelles.

Stringer IL et al., 1996 6 attempted crosslinking of PEO using gamma radiation for three different grades of PEO vis-a vis 
PEO (35,000, 9,00,000 & 50,00,000 Mw) at various concentration levels. They reported that partitioning of model drug i.e., 
theophylline decreased with increase in molecular weight concentration of PEO. Transport of solute was not affected by the 
cross-linking. Bergstrand N et al., 2004 7 worked to improve the stability of DOPE liposomes. They reported that use of PEO 
triblock copolymer by co-polymerization method improved the stability of liposomes due to the presence of PEO segment 
length in liposomes. Crcareveska M.S et al., 2013 8 conducted research on improving the loading of irinotecan HCl in to na-
noparticles. These nanoparticles were prepared by precipitation method. Kanjickal et al., 2008 9 investigated the methods of 
sterilization on the properties of PEO gels. They reported that method of sterilization had on significant impact on swelling of 
PEO based hydrogels where as hydrogen peroxide sterilization increased the degree of swelling. The summary of literature 
on applications PEO as hydrogel are presented in Table 3.

Table 3: Literature on PEO as Hydrogel
Drug Objective Formulation Method PEO Results References

Theophyl-
line

development
of an experimen-
tal method for the 
preparation
of PEO gels.

Gel Cross linking of 
PEO using 
Gamma radiation

PEO 35000
PEO 900000
PEO 5000000

Partition coefficients 
decreased with in-
creasing concentration 
of PEO.

6 

Hydro-
philic 
markers

stability of 
dioleoylphos-
phatidylethan-
olamine (DOPE) 
liposomes 

Liposome copolymerization PEO triblock 
copolymer

PEO segment lengths 
protected liposomes

7

Table 2: (Continued)
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Drug Objective Formulation Method PEO Results References

Irinotecan 
HCl

To improve 
incorporation of 
hydrophilic drug 

LGA/PEO–PPO–
PEO blended 
nanoparticles

Nano-precipita-
tion method

PEO–PPO–
PEO

Prolonged circulation 
time for nanoparticles

8

Cyclospor-
in A
Rhoda-
mine B

To study the ef-
fect of 
sterilization on 
poly(ethylene 
glycol) 

Hydrogel Effect of steriliza-
tion methods

PEO 2250
PEO 800

Ethylene oxide and 
gamma sterilization 
reduced swelling. 
Hydrogen peroxide 
sterilization led to 
increase in swelling.

9

Fentanyl to investigate 
the feasibility of 
PEO–PPO–PEO 
copolymer gel 

Gel
Polymeric micelle

Cold method PEO–PPO–
PEO copoly-
mer

Prolonging percuta-
neous input into the 
systemic circulation in 
the rabbit.

10

Table 3: (Continued)

PEO in osmotic pumps 
Polyethylene oxide (PEO) has emerged as a crucial compo-
nent in the development of advanced drug delivery systems, 
particularly osmotic pumps. Its unique properties, including 
biocompatibility, non-toxicity, and ease of processing, make 
it an ideal candidate for various pharmaceutical applications. 
By incorporating PEO into osmotic pump formulations, re-
searchers can fine-tune drug release profiles, enhance drug 
stability, and improve overall system performance. This re-
view will delve into the specific roles of PEO in osmotic 
pump design, focusing on its impact on membrane perme-
ability, drug release kinetics, and overall system efficacy.

Emara LH et al., 2012 11 prepared osmotic pump tablet of 
Diclofenac Na for zero order drug delivery. It was prepared 
by non-aqueous wet granulation method using two grades of 
PEO (mw 3,00,000) and PEO (mw 9,00,000). They reported 
inversely proportional relationship between molecular weight 
of PEO and release of Dicofenac Na. The selected osmotic 

tablet formulation exhibited zero order drug delivery. Wu C 
et al., 2014 12 designed push pull osmotic pump by using PEO 
( mw 1,00,000) and PEO (mw 60,00,000) as suspending and 
expanding agent respectively. The push pull osmotic pump 
was loaded with mesopores silica nanoparticles of felodipine. 
The research findings suggest improvement in bioavailability 
and reduction in fluctuation in plasma drug concentrations. Li 
Y et al., 2019 13 attempted to develop double layered osmotic 
pump tablets for actrait using two grades of PEO i.e. PEO N 
80, PEO WSR 303. The results indicated better therapeutic 
effects in the treatment of rheumatoid arthritis. Kumar P et 
al., 2009 14 embarked on the development of elementary os-
motic pump for tramadol HCl by using PEO (mw 3,00,000). 
The osmotic pump tablet was prepared by direct compression 
method followed by subsequent coating the formulation ex-
hibited zero order drug release with swelling controlled re-
lease mechanism. The summary of literature in role of PEO in 
osmotic drug delivery system is presented in Table 4.

Table 4: Literature review on role of PEO in Osmotic DDS
Drug Objective Formulation Method PEO Results References

Diclofenac 
Sodium 
(DS)

zero-order 
deliver

Osmotic pump 
tablet

Non aqueous wet 
granulation 

PEO 3,00,000
And 9,00,000 

Release rate of DS decreased 
as PEO molecular weight 
increased.

11

felodipine to improve 
drug dis-
solution

push–pull os-
motic pump

Direct compres-
sion followed by 
coating

PEO (Mw 
100,000) and PEO 
(Mw 6,000,000) 

Mesoporous silica nanoparti-
cles effectively increased the 
bioavailability and reduced 
fluctuations in its plasma con-
centration.

12

Actarit Improved 
drug deliv-
ery 

double-layered 
osmotic pump 
tablets

Granulation, 
compression and 
then coating

PEON80
PEOWSR303

designed actarit osmotic pump 
tablets can be applied for rheu-
matoid arthritis

13

Tramadol 
HCl

To achieve 
zero order 
DD

Elementary 
osmotic pump

Direct compres-
sion followed by 
coating 

PEO300000 Drug release was inversely 
proportional to the level of 
swellable polymer (PEO)

14

Topiramate Extended 
release 

controlled re-
lease push-pull 
osmotic pump 
(PPOP) tablets

Double compres-
sion method

Polyethylene 
oxides (PEO) with 
a wide range of 
molecular weight 

drug plasma levels with lower 
fluctuations could also be 
achieved

15
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PEO as Mucoadhesive
Polyethylene oxide (PEO) plays a crucial role in the devel-
opment of mucoadhesive drug delivery systems due to its 
unique physicochemical properties. As a hydrophilic poly-
mer, PEO enhances the retention time of the delivery system 
on mucosa tissues, leading to a more controlled and sustained 
release of the active ingredient. Its film-forming ability, com-
bined with its mucoadhesive properties, ensures that the drug 
remains at the site of application for an extended period, im-
proving therapeutic efficacy. Additionally, PEO’s versatility 
allows it to be used in various formulations, including buccal 
films, ocular inserts, and osmotic tablets. This makes it an 
invaluable component in designing advanced drug delivery 
systems aimed at optimizing drug release profiles and patient 
compliance.

Site M.B et al., 2020 16 initiated a study on the development 
of mucoadhesive chitosan based nanofibers by electrospin-
ning technique for a placebo mucoadhesive formulation. 
PEO of mw 900 KDa played a significant role in swelling 
nanofibers with significant mucoadhesive properties. Park 
J.S et al., 2002 17 has undertaken the challenges of improved 
delivery of plasmid DNA through intra-nasal administration. 
The intranasal gel was prepared by using PEO and Poloxane. 
The results suggest improved rate and extent of absorption 
with mucoadhesion. Salehi S et al., 2011 18 engaged in a re-
search investigation on formulation of buccal films of Riza-
tropin benzoate (RB) by solvent optimum drug release and 
mucoadhesion. The summary of literature on role of PEG in 
development of mucoadhesive DDS are presented in Table 5. 

Table 5: Literature review on role of PEO in Mucoadhesive and Gastro-retentive DDS
Drug/polymers Objective Formulation Method PEO Results References

Placebo To overcome 
challenges associ-
ated with sub-
lingual delivery

Mucoadhesive chi-
tosan-based elec-
trospun nanofibers 
for sub-lingual 
administration.

Electrospin-
ning 

PEO (Mw 
~900 kDa)

The swelling of the 
nanofibers and dehy-
dration of the mucosal 
tissue upon contact 
were found to be 
highly significant for 
mucoadhesion.

16

Plasmid DNA To improve intra-
nasal absoption 
of plasmid DNA

Intranasal Continuous 
agitation

PEO, Polyox
WSR-1105

rate and extent of 
nasal absorption 
could be controlled 
by choice of mucoad-
hesive polymers and 
their contents

17

Rizatriptan ben-
zoate (RB)

To achieve con-
trol release

Buccal films Solvent cast-
ing method

PEO potential approach to 
achieve optimum drug 
release

18

poly(2-
hydroxyethyl 
methacrylate) 
(PHEMA)

To increase the 
mucoadhesive ca-
pacity of PHEMA

PHEMA micropar-
ticles were loaded 
with linear PEO 
chains

suspension 
polymeriza-
tion of HEMA 
monomer

PEO 1000
PEO 
100000

Microparticles loaded 
with PEO 1000 showed 
nearly doubled mu-
coadhesive property. 

19

NaCMC
Polyacrylic acid 
(PAA), medium 
viscosity sodium 
alginate

To explore the 
possibility of 
using polymer 
blends for the 
preparation 
of nanofibres that 
offer substantial 
mucoadhesive 
capabilities.

Nanofibers with 
mucoadhesion 

Continues 
agitation 
followed by 
pressurized 
gyration

PEO 200000
NaCMC
Polyacrylic 
acid (PAA), 
medium 
viscosity 
sodium algi-
nate

Blend containing car-
boxymethylcellulose 
and PEO consistently 
demonstrated the best 
prospect of mucoad-
hesion.

20

Methylene blue 
and phenylazo-
aniline

to formulate a 
slow dissolving 
bioadhesive ma-
trix using PEO 

Compacts Direct 
compression 
method

Polyox WSR 
301, polyox 
WSR co-
agulant, and 
polyox WSR 
303

PEO in combination 
with PVP yields a 
non- disintegrating 
bioadhesive tablet 

21
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Drug/polymers Objective Formulation Method PEO Results References

Diltiazem HCl To evaluate the 
potential of PEO 
as a sole polymer 
for the controlled 
release gastric 
retention 

Trilayer floating 
tablet

compression PEO 20 L,
PEO 40 L
PEO 70 L

one can achieve com-
plete zero-order re-
lease from a tri-layered 
tablet of a single grade 
of PEO

22

Allopurinol to develop gastro-
retentive dosage 
form (GRDF) for 
allopurinol (ALP) 

gastroretentive dos-
age form

Direct com-
pression

polyoxyeth-
ylene oxide 
WSR 303
and 
sodium car-
boxymethyl 
cellulose 

desired gastroreten-
tive performance and 
drug release proper-
ties for ALP.

23

Alfuzosin HCl Zero order de-
livery

Gastroretentive 
matrix 

Direct com-
pression

PEO Exhibited enhanced 
bioavailability

24

Metformin HCl Retention of 
dosage form in 
stomach

Tablets Wet granula-
tion method

Polyox WSR 
301

tablets were able to 
float in less than 4 
min and remained 
floating for more than 
24 h

25

Table 5: (Continued)

PEO as Gastro-retentive 
Polyethylene oxide (PEO) is pivotal in the development 
of gastro-retentive drug delivery systems owing to its high 
molecular weight and hydrophilic nature. This polymer en-
hances the gastric residence time of the drug delivery system 
by forming a gel-like matrix in the acidic environment of 
the stomach, which prolongs the release of the active ingre-
dient. The mucoadhesive properties of PEO ensure that the 
system adheres to the gastric mucosa, thereby improving the 
bioavailability of the drug. Additionally, PEO’s swelling and 
erosion characteristics can be fine-tuned to achieve the de-
sired release profile, making it a versatile component in gas-
tro retentive formulations. The use of PEO in these systems 
not only improves patient compliance by reducing dosing 
frequency but also enhances therapeutic outcomes by main-
taining consistent drug levels in the bloodstream.

Mahalingam R et al., 2009 21 developed gastro-retentive bio-
adhesive matrix tablets of phenylazoaniline using three dif-
ferent grades of polyox such as WSR 301, WSR coagulant 
and WSR 303. The bioadhesive tablets were prepared by di-
rect compression method. The combination of PEO and PVP 
yielded a non-disintegrating type bioadhesive tablet with in-
creased retention time and sustain release. Raut Desai S et al., 
2014 22 formulated trilayered floating tablets of highly water 
soluble drug i.e., Diltiazem HCL using PEO as a sole polymer 
to achieve Zero order controlled release with gastric retention. 
Drug release was slower from high molecular weight PEO 
and the floating lag time of 3 to 4 min was attributed to the 
optimum amount of Sodium Bicarbonate. Sharma O.P.et al., 
2015 23 developed gastro-retentive dosage form of allopuri-
nol using combined approach of mucoadhesion and floating 

system. They reported that appropriate combination of PEO 
and NaCMC exhibited desirable gastro-retentive properties 
like quicker buoyancy and longer duration of floating and 
higher mucoadhesive force. Liu a et al., 2008 24 reported zero 
order delivery of Alfuzosin HCl from gastro-retentive layered 
matrix tablets. The summarized literature on role of PEG in 
development of gastro-retentive DDS is presented in Table 5. 

PEO in Hot melt extrusion
Polyethylene oxide (PEO) is integral to the hot melt extru-
sion (HME) process due to its excellent thermoplastic prop-
erties. As a high molecular weight polymer, PEO facilitates 
the formation of a stable melt that can be processed at rela-
tively low temperatures, preserving the integrity of heat-
sensitive drugs. Its ability to form a homogeneous matrix 
ensures uniform drug distribution, which is crucial for con-
sistent drug release profiles. Additionally, PEO’s hydrophilic 
nature aids in enhancing the solubility and bioavailability of 
poorly water-soluble drugs when processed via HME. The 
versatility of PEO in adjusting the mechanical properties of 
the extrudate allows for the development of a wide range of 
dosage forms, including films, pellets, and implants. Its use 
in HME not only improves the manufacturability of pharma-
ceutical products but also enhances their therapeutic efficacy 
and patient compliance.

Cantin O et al., 2016 26 studies about effect of molecular 
weight of PEO on the release of theophylline as hot melt 
extrude. The extrudes were prepared by fusion method. The 
theophylline release rate substantially decreased with in-
crease in the molecular weight from 100 KDa to 600 KDa. 
But a further increase to 7000 KDa only led to a slight ad-
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ditional decrease in release of Theophylline. Crowley M 
Metal., et al, 2002 27 explored the thermal stability Chlorphe-
niramine maleate SR tablets prepared by using PEO as ma-
trixing agents. HOT melt extrusion approach was found to 
be suitable for PEO based SR tablets. They reported that sta-
bility of PEO exhibited increased degradation when stored 
above its melting point. PEO also showed oxidative degra-
dation when stored below its melting point due to permea-
tion of oxygen in the amorphous region of polymer. Catin O 
et al., 2021 28 examined the importance of type of drug and 
loading for PEO based hot melt extrudes. They performed 

the experiment by taking 3 model drugs i.e., theophylline, 
Ibuprofen and metroprolol tartarate. They reported that mo-
lecular weight of PEO and solubility of drug played a signifi-
cant role. In case of highly water soluble drug , Metroprolol 
tartarate the drug release increased with increase in drug 
loading irrespective of molecular weight of PEO. This can 
be attributed to increased porosity effect. In case of sparingly 
water-soluble drugs like Theophilline and Ibuprofen, limited 
drug solubility effects played a pivotal role. The summarized 
literature on role of PEO in hot melt extrusion process is pre-
sented in Table 6. 

Table 6: Literature review on role of PEO in Hot Melt Extrusion
Drug Objective Formulation Method PEO Results References

Theophylline, 
ibuprofen or me-
toprolol tartrate

To study PEO hot melt 
extrudates for controlled 
drug delivery: Impor-
tance of the type of drug 
and loading

Matrix tablets Hot melt 
extrusion

 Polyox WSR 
N-750,
 Polyox WSR 
N-12K, 
Polyox WSR-
303

 relative release 
rates always 
increased with 
increasing drug 
loading

28

chlorpheniramine 
maleate

To study the  thermal 
stability of polyethylene 
oxide (PEO) in sustained 
release tablets

Sustain release 
tablets

Hot melt 
extrusion

PEO 10 L thermal stability of 
PEO was depend-
ent on both the 
storage tempera-
ture and the molec-
ular weight of the 
polymer

27

Theophylline To study the effects of 
changes in the mo-
lecular weight of PEO 
on theophylline 
release 

Extrudes Fusion Polyox WSR 
N-10, 80, 750. 
Polyox WSR-
60,105,205,301, 
303.
Polyox WSR 
Coagulant 

The theophyl-
line release rate 
decreased with 
increase in the PEO 
molecular weight 
from 100 kDa to 
600 kDa, but a 
further increase to 
7,000 kDa only led 
to a slight addition-
al decrease in the 
drug release rate.

26

guaifenesin and 
ketoprofen 

To investigate thermal 
properties of the hot-
melt extruded films 
were investigated

Films Hot melt 
extrusion

Polyethylene 
oxide (Polyox 
WSR-N80, 
molecu-
lar weight 
200,000)

The percent elon-
gation decreased 
with increasing 
GFN concentra-
tions and sig-
nificantly increased 
with increasing 
levels of KTP. 

29

nifedipine To investigate 
Poly(ethylene oxide) 
(PEO) as a drug carrier 
in hot-melt extrusion

extrudes Hot melt 
(Twin 
screw ex-
trusion)

(POLYOX® 
WSR N-80)
2L Da

Such a drug/
PEO solid disper-
sion system can 
potentially be 
used for solubil-
ity enhancement 
of poorly soluble 
compounds.

30
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CONCLUSION

Polyethylene oxide (PEO) has proven to be a remarkably 
versatile polymer in pharmaceutical product development, 
with significant applications across various drug delivery 
systems. Its hydrophilic properties and excellent gel-forming 
capabilities make PEO an ideal candidate for hydrogel for-
mulations, enhancing drug stability and controlled release. 
In osmotic pumps, PEO contributes to the precise regulation 
of drug release by ensuring consistent osmotic pressure and 
drug solubility. The mucoadhesive properties of PEO im-
prove the retention and bioavailability of drugs in mucoad-
hesive drug delivery systems, ensuring sustained therapeutic 
effects. Furthermore, in gastro-retentive drug delivery sys-
tems, PEO prolongs gastric residence time, enhancing the 
bioavailability of drugs that are primarily absorbed in the 
stomach. Finally, its thermoplastic characteristics make PEO 
a crucial component in hot melt extrusion processes, facili-
tating the formation of homogenous drug-polymer matrices 
and improving the solubility of poorly water-soluble drugs. 
Overall, PEO’s multifaceted applications underscore its criti-
cal role in advancing pharmaceutical formulations and im-
proving patient outcomes.
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