
 

•Central Nervous System
 

•Depression 

•Seizure 

•Coma  

•Kidney: 

•Renal failure 

•Blood in urea 

•Liver:  

•hepatic lesion  

•Metabolic: 

•Acidosis 

•Hyperosmolality 

•Increase omolar Gap 
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BACKGROUND: 
Neonates are particularly vulnerable to adverse effects of medicines and 

excipients because of organ immaturity. ESNEE (European Study of Neonatal 

Exposure to Excipient) is a European research consortium granted in 2011 by 

ERA-NET PRIOMED-CHILD. 

AIMS: 
 Establish a monograph to inform on Propylene glycol use in neonate.  

CONCLUSION:  

This is the first monograph of propylene glycol  offering a complete over view 

validated by a panel of European experts. This document should help the 

Pharmaceutical industry and hospital pharmacists when formulating/preparing 

medicines and neonatologists when prescribing such PG containing medicines. It 

also provides a clear image of which information is lacking and warrants further 

experimental investigation.  

MATERIALS&METHODS: 

RESULTS: 

LEVEL OF INFORMATION: 

Useful/practical information for 

practitioners and Pharm Industry 

Lack of information 

For practitionners and pharm Industry 

-To prescribe 

-To formulate 

     Extract most relevant papers 

Analyse/summarize  relevant Data  

          Re-phrase Data 

Identify and access to 

database 

Record and 

organize Data  

Consult 

experts 

ESNEE CONSORTIUM : 5 Partner (Project Leader: Dr. Mark Turner, Senior Lecturer in Neonatal Medicine and Neonatal Consultant) Organisation:  

Method : 

•bibliographique databases: 

Medline, Web of Science, 

Pascal, International 

Pharmaceutical Abstracts, Biosis 

previews, Embase  

•Factual databases: Toxnet, 

chemIdPlus, RepTox 

•Books 

•Clinicians 

•pharmacists 

•Pharmacologists              

•Toxicologists 

  

•Molecular formula: C3H8O2    

•Molecular Weight: 76.09442 g/mol 

•CAS NUMBER: 57-55-6 

•Synonyms: 1,2-propanediol, propane-1,2-diol, 

1,2-propylene glycol, Trimethyl glycol, 

Methylethylglycol, 2-hydroxypropanol, 2,3-

propanediol, E1520 

 

•Regulation:  
 

WHO: Acceptable daily intake 0-25mg/kg/day  
 

FDA: PG is currently listed as Generally As Safe)  

EMA: 200mg/kg/day may cause alcohol-like 

symptoms for children. 

Some infants being exposed 

to concentrations in excess of 

recommended guidelines for 

maximum exposure in adults.  

TOXICOKINETIC 

Absorption:  
•Oral: Cmax : 1h Bioavailability might be 100%  

•Dermal: PG is absorbed through irritated/burned skins.  

         PG is absorbed by neonate skin.  

•Inhalation: 5% of dose are found in the blood. 

2.4 à 5.2 hr  

NEONATE 

 

 

   0.18 L/kg (IV) 
 

  

 Kidney: 7% unchanged 

 Liver: unclear but different    

from adult (ALDH ontogenesis) 

 

      0.0849 L/h  
 

 

       10.8 à 30.5h  

       8.88h. (6 to 12h) 

TOXICITY 

☞ No regulation for children or newborn  

☞ Multiple sources of exposure 

☞ Relative exposure higher in newborn 

Monitoring 
Recognition: 

•Use osmolar gap at 48h 

•Hyperosmolality 

•Lactic acidosis 

•Clinical effect 

RISK LEVEL IN NEONATE: 

LOW RISK 

SAFE USE 

GENERAL INFORMATION 

TOXICOKINETICS 

TOXICITY 

MONITORING 

GENERAL INFORMATION 

Example of neonatal exposure 

Acute: 

ESNEE POINT OF VIEW 

ADULTE 

elimination 
Kidney:45% unchanged.  

Liver: 55%  lactacte & pyrurate 

clearance:  

Half-life 

 

8.64 - 23.4L/h/1.73m² 

(means 15,9L/h/1.73m²)  

ESNEE POINT OF VIEW 

•Use: 

 industry of food, pharmaceutics, chemist 

Conservateur, humectant, plastifiant, solvant, 

agent stabilisateur, cosolvant 

Age-corrected mean weekly exposure to propylene glycol in infant receiving dexamethasone 

treatment. The dotted red line represents WHO recommended limit for adult (175mg/kg/week). 

Example of uses of propylene glycol in pharmaceutical industri: 

Use                              Dosage Form               Concentration (%)                

Humectant 

Preservative 

Solvent or cosolvent 

Topicals 

Solution, semisolids 

Aerosol solution 

Oral solutions 

Parenterals 

Topicals 

≈ 15 

15-30 

10-30 

10-25 

10-60 

5-80 

Chronic: 

Assess tolerence of PG exposure to 

neonates:  

Median 34mg/kg.day (range 14-252) PG 

exposure does not affect postnatal renal, 

hepatic and metabolic adaptation 

Propylene glycol produces axcessive 

apoptosis in the developing mouse brain, 

alone and in combination with 

phenobarbital 

☞Lack of data 
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Level of PG concentration: 

• Serum PG levels have been shown to be proportionate to 

serum osmolality.  

• The estimated osmolar effect of PG can be determined by 

dividing the PG level by 7,6. 

•  Formula for predicting serum PG concentration from the 

osmolal gap (-82.1+[osmolal gap x 6.5]). 

Treatment: 

•Stop source of PG (recovert within 48h) 

•Hemodialysis (rapdly lower PG levels)  
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DIFFERENT KINDS OF DATA:  

Neonate data 

No human data 

Extrapolation from 

adult data 

HIGH RISK 

«To be banned » 

RELATIVE RISK 

To be use with 

caution 

Some case reports among Adults, infants 

& newborns. 

☞Long term 

neurological effect? 

? 

Intermediate and chronic 

exposure to PG may lead to 

changes in hematological 

parameters and hemolysis 

of red blood cells. (Cats, 

dog) 

Volume of 

distribution 

0.52 L/kg orale, 0.77– 0.79 L/kg 

rectale, 0.55– 0.94 L/kg IV. 11 

Delayed elimination  Accumulation ? 

BE AWARE OF MULTIPLE EXPOSURE 
Widely used in oral solution and topics.  

Don’t forget cosmetics 

BE AWARE OF TOXICITY 

Acute Adverse effects were observed for newborn 

BE AWARE OF TOXICOKINETIC 

Delayed elimination compared to adults 
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☞ Osmolar gap increase => first indicator of PG 

accumulation before PG toxicity appears. 

☞ A level of PG tolerance has been suggested 

only in adult :  

           >25 mg/dl = accumulation 

           >58-60 mg/dl = metabolic abnormalities 

           >104 mg/dl = clinical symptoms 

☞ Acute toxicity is reversible  

BE AWARE OF FIRST SIGNS OF INTOXICATION 

osmolar gap follow Up 

http://www.qub.ac.uk/

