
GENERAL PRACTICE / CHRONIC DISEASE

23 July 2026

Keeping Medicines Safe in Heat: Essential Advice for 
GPs
Written by The Life Science Feed Editorial Team · Published 23 July 2026 · Edited by William Lopes

As summer temperatures climb across Europe, the integrity of many common prescription therapies faces a 

silent threat: heat. Clinicians often focus on adherence and drug interactions, but environmental factors like 

temperature can render medicines ineffective or even toxic before they reach the patient. This is not a niche 

concern; it is a fundamental aspect of pharmacovigilance.

K E Y  TA K E AWAY S

º The Pivot: High ambient temperatures directly degrade active pharmaceutical ingredients, altering drug 

potency and safety profiles.

º The Data: Many drugs, including insulin and certain antibiotics, lose significant efficacy when stored above 

25°C.

º The Action: Advise all patients to store medications in cool, dry places, away from direct sunlight, and to 

check product-specific temperature guidelines.

The stability of pharmaceutical products is a critical, yet often overlooked, component of effective patient care. 

Medicines, from simple analgesics to complex biologics, are formulated to maintain their chemical integrity and 

therapeutic efficacy under specific storage conditions. Deviations from these conditions, particularly exposure to elevated 

temperatures, can initiate degradation pathways that alter the active pharmaceutical ingredient (API), leading to reduced 

potency, altered dissolution rates, or the formation of toxic byproducts. This is not merely a theoretical risk; it translates 

directly into treatment failures and potential harm for patients.1

Many common medications are particularly vulnerable. Insulin, for instance, begins to lose its potency rapidly when 

exposed to temperatures above 25°C (77°F), with significant degradation occurring above 30°C (86°F). This can lead 

to hyperglycaemia in diabetic patients who rely on consistent insulin action. Similarly, certain antibiotics, such as 

amoxicillin suspensions, have reduced shelf life and efficacy when stored improperly, potentially leading to treatment 

failure for bacterial infections. The European Medicines Agency (EMA) and national regulatory bodies mandate specific 

storage temperatures for all approved medicines, typically ranging from 2°C to 8°C for refrigerated products and not 

exceeding 25°C or 30°C for room-temperature items.2

The chemical realities of heat exposure
Heat accelerates chemical reactions, including those that break down drug molecules. This process, known as thermal 

degradation, can involve hydrolysis, oxidation, or racemisation, depending on the drug's chemical structure. For example, 

hydrolytic degradation, common in ester- or amide-containing drugs like aspirin or certain beta-lactam antibiotics, 
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involves water molecules breaking chemical bonds, leading to inactive metabolites. Oxidative degradation, often 

catalysed by light and heat, affects drugs with susceptible functional groups, such as catecholamines or some vitamins. 

The rate of these reactions generally doubles for every 10°C increase in temperature, meaning a drug stable for two years 

at 25°C might degrade significantly faster at 35°C.3

Patients frequently store medicines in bathrooms or kitchens, areas prone to significant temperature fluctuations and high 

humidity, especially during hot weather. These environments are far from ideal. A study of household medicine storage 

found that temperatures in bathrooms frequently exceeded 30°C, particularly in homes without air conditioning. This is 

a common scenario across much of Southern Europe during summer months. Patients often leave medications in cars, 

which can reach internal temperatures exceeding 50°C (122°F) within minutes on a hot day, effectively cooking the 

drugs.4

The impact extends beyond just potency. Degradation products can sometimes be toxic. For example, tetracycline, when 

degraded by heat and humidity, can form epianhydrotetracycline, a nephrotoxic compound. While rare, this illustrates 

the potential for harm beyond simple loss of efficacy. The risk is particularly elevated for narrow therapeutic index drugs, 

where small changes in concentration can have significant clinical consequences. Warfarin, for instance, requires precise 

dosing, and any degradation could lead to sub-therapeutic levels and increased risk of thrombotic events.5

GPs must proactively educate patients on proper storage. This includes advising against leaving medicines in direct 

sunlight, in glove compartments, or near heat sources like radiators or windowsills. For refrigerated items, patients need 

clear instructions on maintaining the cold chain, especially during travel. This means using insulated bags with ice packs, 

but also ensuring the drug does not freeze, as freezing can also damage certain formulations, particularly protein-based 

biologics. The stability data provided by manufacturers, often found in the Summary of Product Characteristics (SmPC), 

specifies the exact temperature ranges and conditions under which the drug maintains its stated shelf life.6

The open-label nature of real-world medicine storage is the obvious caveat; no controlled trial can perfectly replicate the 

myriad ways patients handle their prescriptions. But the chemical principles are clear. A drug stored at 35°C for a week 

will not perform as intended if its maximum storage temperature is 25°C. This is not a matter of patient compliance 

with dosing schedules, but rather compliance with fundamental pharmaceutical science. GPs should specifically ask 

patients about their medicine storage habits, particularly those on critical, temperature-sensitive therapies. This simple 

intervention can prevent significant clinical issues.

CLINICAL IMPLICATIONS

The implications for clinical practice are straightforward: GPs must integrate medicine storage advice into 

every prescription discussion, particularly as climate change brings more frequent and intense heatwaves. 

Assuming patients understand pharmaceutical stability is a dangerous oversight. A drug that has degraded 

due to heat is, effectively, a different drug, and its prescribed dose becomes meaningless.

This is not just about patient education; it is about risk mitigation. For high-risk medications like insulin, 

biologics, or certain cardiovascular drugs, a simple conversation about avoiding direct sunlight or car glove 

compartments can prevent treatment failure. The pharmaceutical industry provides extensive stability data; 

clinicians should leverage this information to protect their patients.

Guideline bodies should consider adding explicit recommendations for medicine storage during extreme 
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weather events. Current guidelines often focus on prescribing and monitoring, but the journey from pharmacy 

to patient's home, and its subsequent storage, is equally vital. A drug that works perfectly in a controlled trial 

is useless if it degrades on a patient's kitchen counter.

Ultimately, this is about ensuring the patient receives the intended therapeutic effect. GPs are the frontline 

educators. A few seconds spent on storage advice could save a patient from a preventable adverse event 

or a frustrating lack of efficacy, especially for those in vulnerable populations without consistent access to 

climate-controlled environments.
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