
 

 

 

 

MACROGOL - POLYETHYLENE GLYCOL (PEG) 

 

Macrogol 3350 as liquid formulation (left) and sachet with powder for constitution 

(right).   

 

Introduction 

 

Polyethylene glycol (PEG) is a large polymer of ethylene glycol that has osmotic 

activity.  
 

Macrogol is the international non-proprietary name for polyethylene glycol (PEG).  

 



Macrogols are commonly used medically as laxatives, i.e. to treat constipation, in both 

children and adults. 

 

Popular electrolyte containing preparations include: 

 

● Movicol 
 

● Colonlytely  

 

History 

 

Ethylene oxide was first synthesized in 1859 by the French chemist Charles-Adolphe 

Wurtz 

 

Chemistry 

 

Ethylene oxide: 

 

Ethylene oxide, (properly called oxirane) by the IUPAC, is an organic compound with 

the formula C2H4O.  

 

It is a cyclic ether. (A cyclic ether consists of an alkane with an oxygen atom bonded to 

two carbon atoms of the alkane, forming a ring.)  

 

Ethylene oxide is a colorless flammable gas at room temperature, with a faintly sweet 

odor; it is the simplest epoxide: a three-membered ring consisting of one oxygen atom 

and two carbon atoms.  

 

Because of its special molecular structure, ethylene oxide easily participates in addition 

reactions; e.g., opening its ring and thus easily polymerizing. 

 

Although Ethylene oxide is a vital raw material with diverse applications, including the 

manufacture of products like polysorbate 20 and polyethylene glycol (PEG), it is itself a 

very hazardous substance. At room temperature it is a highly flammable, carcinogenic, 

mutagenic, irritating, and anaesthetic gas, with a misleadingly pleasant aroma! 

Ethylene oxide achieved industrial importance during World War I as a precursor to both 

the coolant ethylene glycol and the chemical weapon mustard gas. 

In 2016, ethylene oxide became the first known chiral molecule detected in space. 

Macrogols: 

 

Ethylene oxide reacts with water to produce ethylene glycol 

 

Ethylene glycol is antifreeze and toxic  

 



Polyethylene glycol (PEG) is a large non-toxic polymer of ethylene glycol that has 

osmotic activity.  
 

Macrogol is the international non-proprietary name for polyethylene glycol (PEG).  

 

PEG is also known as polyethylene oxide (PEO) or polyoxyethylene (POE), depending 

on its molecular weight. 

 

● PEG tends to refer to oligomers and polymers with a molecular mass below 

 20,000 g/mol  

 

● PEO refers to polymers with a molecular mass > 20,000 g/mol 

 

● POE is more a generic term that refers to a polymer of any molecular mass. 

 

PEG macrogols can be attached to bio-pharmaceutical drugs to slow down their 

degradation in the human body and increase their duration of action, as well as to reduce 

immunogenicity. This process is called PEGylation.  

 

Macrogols are used as exipients in many products including, foods, cosmetics, 

plasticizers, solvents, lubricants, softening agents, antistatics, detergents, medicines and 

others. 

 

In medicines, they are widely used in tablets, ointments, suppositories, ophthalmic 

solutions, lavage solutions and injection solutions. 

 

Classification  

 

There is a large range of laxatives available. 

 

They can be broadly grouped as follows: 

 

1. Bulk-forming laxatives: 

 

● Ispaghula (or Psyllium) as husk or powder (Fybogel, Metamucil) 

 

2. Osmotic laxatives: 

 

● Glycerol  

 

● Lactulose (Duphalac) 

 

● Sorbitol 

 

● Macrogols (Movicol, Colonlytely)  

 

  Popular types include: 

 



  ♥ Macrogol 3350 

 

  ♥ Macrogol 4000 

 

  ♥ Macrogol 6000 

 

  The number represents the average molecular mass of the formulation.  

 

3. Saline laxatives: 

 

Saline laxatives contain poorly absorbed ions such as: 

 

● Magnesium 

 

● Phosphate 

 

● Sulfate  

 

● Citrate.  

 

4. Stool softeners, (detergents); 

 

● Docusate (Coloxyl) 

 

● Poloxamer  

 

5. Lubricants: 

 

● Liquid paraffin (Agarol, Parachoc) 

 

 ● Glycerol (as suppositories) 

 

6. Bowel stimulants: 

 

● Bisacodyl (Duralax, oral or rectal preparations are available) 

 

● Senna, (there is a wide range of senna preparations available) 

 

7. Suppositories and enemas: 

 

 ● Sodium citrate (Microlax) 

 

● Phosphate enemas, (Fleet, Travad) 

 

Preparations 

 

Macrogol 3350 is available in a range of different formulations that vary in: 

 



1. Strength 

 

2. Formulation (i.e with or without electrolytes): 

 

● These solutions are iso-osmotic with respect to normal intestinal contents, 

 which minimises electrolyte and water loss 

 

3. Flavourings, (largely given according to patient preference), include: 

 

 ● Vanilla  

 

 ● Chocolate 

 

 ● Lemon 

 

 ● Orange  

 

4. Additives:  

 

● Some products also contain sodium sulfate, a saline laxative that 

 stimulates peristalsis. 

 

Macrogol 3350 is available under various trade names, including: 

 

Macrogol 3350 with Electrolytes: 

 

1. Movicol 

 

● Macrogol 3350 with electrolytes sachets (powder for reconstitution)  

 

 Each 13.8 gram sachet contains:  

 

 ♥ Macrogol 3350:   13.125 grams 

 

 ♥ Sodium chlorine:   350.7 mg 

 

 ♥ Sodium bicarbonate:  178.5 mg 

 

 ♥ Potassium chloride:  46.6 mg   

 

 Electrolyte concentrations when constituted into 125 mls or water: 

 

 ♥ Sodium:   65 mmol/L  

 

 ♥ Chloride:   53 mmol/L 

 

 ♥ Bicarbonate:   17 mmol/L 

 



 ♥ Potassium:   5.4 mmol/L   

 

● Macrogol 3350 Junior with electrolytes sachets (powder for 

 reconstitution).  

 

● Movicol oral liquid with electrolytes in 500 mL  

 

 Each 25 mls contains: 

 

 ♥ Macrogol 3350:   13.125 grams 

 

 ♥ Sodium chlorine:   350.7 mg 

 

 ♥ Sodium bicarbonate:  178.5 mg 

 

 ♥ Potassium chloride:  46.6 mg 

  

2. Colonlytely: 

 

● Macrogol 3350 with electrolytes: sodium sulfate, sodium bicarbonate, 

 sodium chloride and potassium chloride. 

 

● Sodium sulfate is a saline purgative. The other electrolyte ingredients 

 ensure that there is no net loss or gain of electrolytes from the gut. 

 

Macrogol 3350 without Electrolytes: 

 

1. ClearLax, (Macrogol 3350 powder for reconstitution)   

 

2. OsmoLax, (Macrogol 3350 powder for reconstitution) 

 

3. VivaLax (Macrogol 3350 powder for reconstitution) 

 

Mechanism of Action 

 

Macrogol 3350 acts via its osmotic effect in the gut.  

 

It induces a laxative effect, by increasing the stool volume, which also triggers colon 

motility via neuromuscular pathways resulting in improved propulsive colonic 

transportation of softened stools and so a facilitation of defecation. 

 

Pharmacodynamics 
 

Movicol: 

 

Macrogol 3350 preparations given orally generally take 1 - 4 hours to begin clinical 

effects.  

 



Macrogol 3350 can be used for faecal disimpaction, particularly if rectal intervention is 

contraindicated (e.g. a patient with neutropenia), however it can take 2 - 3 days to have 

an effect.  

 

Colonlytely: 

 

The orally administered “Colonlytely” preparation induces a bowel evacuation which 

rapidly cleanses the bowel, usually within 3 - 4 hours.  

 

The osmotic activity of macrogol 3350 and sodium sulfate (anhydrous) help to cause an 

osmotic diarrhea  

 

The electrolyte concentrations result in virtually no net absorption or secretion of ions 

from the bowel.  

 

Pharmacokinetics 

 

Absorption: 

 

● Macrogol laxatives are given orally.  

 

Distribution 

 

● Macrogols are not significantly absorbed from the GIT and so are confined within 

 it.  

 

Metabolism and excretion: 

 

●  Macrogol 3350 is unchanged along the gut. 

 

Indications 

 

Indications include:  

 

1. Constipation 

 

2. Faecal impaction 

 

3. Bowel preparation before surgery and diagnostic radiology or endoscopy 

 procedures. 

 

4. Whole bowel irrigation for selected poisonings, including some controlled release 

 products, iron, lithium and potassium. 

 

Contra-indications/precautions 

 

These include:  

 



1. Certain gastrointestinal conditions: 

 

 Contraindicated in:  

 

 ● Intestinal obstruction (partial or complete). 

 

 ● Bowel perforation or threatened perforation (e.g. colitis) 

 

● Inflammatory conditions of the intestinal tract, such as Crohn’s disease, 

 ulcerative colitis and toxic megacolon. 

 

2. Heart failure: 

 

● Formulations with electrolytes may not be suitable for patients with heart 

 failure.  

 

3. Renal impairment: 

 

● Use with caution in renal impairment as there is an increased risk of fluid  

 and electrolyte disturbances. 

 

4. Use with caution in the extremes of age:  

 

 ● Elderly: 

 

♥ Increased risk of fluid and electrolyte disturbances (particularly 

 when used for bowel preparation). 

 

 ● Children < 12 years (manufactures recommendation)  

 

5. Known hypersensitivity to macrogol or any other of the ingredients. 

 

6. Oral medication taken during or within 1 hour before administration of a bowel 

 preparation may be flushed from the GIT without absorption. 

 

7. As with all laxatives, prolonged use is not usually recommended and may lead to 

 dependence on the laxative for bowel function.  

 

Pregnancy 

 

Data is limited however the amount absorbed is minimal, and so occasional doses appear 

to be safe.  

 

Breast feeding 

 

Safe to use.  

 

 



Adverse Effects 

 

These include:  

 

1. GIT disturbance: 

 

 ● Nausea, vomiting, diarrhoea, abdominal distension and cramps  

 

2. Excessive fluid losses: 

 

● Fluid disturbances are less of a risk with macrogol laxatives than with 

 other osmotic laxatives (e.g. saline laxatives). 

 

3. Electrolyte losses: 

 

● Electrolyte disturbances are less of a risk with macrogol laxatives than 

 with other osmotic laxatives (e.g. saline laxatives). 

 

  Hypokalaemia is the main concern.   

 

4. Allergic reactions (rare) 

 

Dosing 

 

To be effective, macrogol 3350 must be dissolved in the recommended volume of 

water. 

 

Movicol REGULAR DOSING: 

 

Sachets: 

 

● Mix each sachet into 125 mls of water 

 

 Give 1 - 3 sachets daily, as required.  

  

Liquid:  

 

● Add 25 mls Movicol to 100 mls of water (total solution = 125 mls).    

 

 Give 1 - 3 (125 ml) doses per day.  

 

Movicol DISIMPACTION DOSING:  1 

 

Sachets:  

 

● Macrogol 3350 (with electrolytes) 105 grams (8 sachets) dissolved in 1000 mL 

 water orally, as a single dose, taken over 2 - 4 hours 

 



 Up to 3 days of treatment may be necessary.  

 

Liquid: 

 

● Add 25 mls Movicol to 100 mls of water (total solution = 125 mls).    

 

 Make up 8 regular doses (i.e 1000 mls) as a single dose, taken over 2 - 4 hours  

 

 Up to 3 days of treatment may be necessary. 
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