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Introduction Introduction 

• Elucidation of the chemistry of insulin, its 
extraction and bioengineering synthesis has 
helped to improve the health and reduce the 
mortality of people suffering from diabetes 
mellitus type I and type II.

• The aim and task of the work is to define and 
clarify potential haram ingredients based on the 
collection, systematization and analysis of 
existing information on the production of insulin. 
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Estimates of the global prevalence of diabetes worldwide (20–79-year age group). 
Results from the International Diabetes Federation Atlas, 10th edition.
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The discovery of insulinThe discovery of insulin
The discovery of insulin occurred 

in 1921 when Frederick 
Banting and Charles Best 
isolated the hormone from a 
dog's pancreas at the 
University of Toronto. 

Their breakthrough made it 
possible to treat diabetes, 
which was previously a fatal 
disease. 

For this discovery, Banting and 
physiologist John Macleod 
were awarded the Nobel Prize 
in 1923.
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The discovery of insulinThe discovery of insulin
The discovery of insulin is a milestone in medical history, 

especially considering the growing number of people 
suffering from type II diabetes today. 

It remains the most effective treatment for insulin-dependent 
diabetes, a condition that was once fatal. 

Although its administration methods are still not perfectly 
standardized, insulin has undoubtedly saved hundreds of 
millions of lives worldwide. 

Given its origin, questions often arise about whether it is 
halal. The answer is yes—because it saves human lives. 

Human nature is sensitive to the origin of medicines, including 
insulin, which is why a proper understanding of its halal 
status is essential.
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The discovery of insulinThe discovery of insulin
• Today there are  3  main methods of insulin production :
• Animal Pancreas Extraction – In the past, insulin was 

extracted from the pancreases of pigs (porcine insulin) and 
cows (bovine insulin). This method is now rarely used due 
to immune reactions and religious concerns.

• Recombinant DNA Technology (Genetic Engineering) – The 
most common modern method. The human insulin gene is 
inserted into bacteria (usually E. coli) or yeast 
(Saccharomyces cerevisiae), which then produce human 
insulin.

• Chemical Synthesis – Rarely used due to complexity and 
high cost, but feasible for producing short insulin analogs.
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Necessity  (darura) and preserving life (hifz al-nafs)
• Haram substances in the production of insulin can 

cause ethical, religious and medical issues. 
• From the theological aspect, there are positions of 

Islamic legal schools on the permissibility of using 
medicines with haram ingredients in the context of 
necessity (darura), while respecting the principle of 
preserving life (hifz al-nafs). 

• In this respect, given that it is used as an irreplaceable 
medicine, insulin is, most often, in all forms halal
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Animal origin and GMO microorganizms 
• From a purely technical point of view, the origin of the 

input components and the technological procedure 
define the halal status of insulin. 

• In the beginning, insulin was obtained from pig or beef 
pancreas. When it was of bovine origin, it was 
definitely acceptable as halal. 

• In recent decades, it has been present mainly as 
recombinant insulin, obtained by genetic modification 
of microorganisms, most often the bacterium 
Escherichia coli or the yeast Saccharomyces cerevisiae. 
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In halal-certified insulin, 
all of the risks are 
addressed by 
substitution or source 
verification.
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ROCESS STEP POTENTIAL HARAM INPUTS REASON FOR HARAM CONCERN

Pancreas Source

Porcine pancreas (from pigs) Pigs are haram in Islam

Bovine pancreas (from cattle)
If the animal is not slaughtered according to 
halal standards

Tissue/Enzyme 
Extraction

Enzymes (e.g., trypsin) May be derived from non-halal animals

Solvents and 
Extractants

Ethanol, methanol
Ethanol from fermentation may be 
considered haram

Stabilizers Glycerol
Can be animal- or plant-based; animal-
derived may be haram

Filtration Agents Gelatin, bone charcoal If sourced from pigs or non-halal animals

Purification / 
Crystallization

Alcohols, acetone, various chemicals
Potential haram origin (e.g., fermented 
alcohols)

Final Formulation Phenol, metacresol, zinc
Usually synthetic, but source should be 
verified

Packaging / 
Excipients

Coatings  latex
May contain animal fats or gelatin from 
haram sources
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Genetic  modification of microorganisms
This technology enabled safer and more efficient 

production, without the need for animal sources. 
In this technology too, haram components may be 

present from the substrate for the development 
of microorganisms, the extraction and refining 
process, the use of excipients, and ingredients in 
contact with the obtained inzulin. 

From the theological aspect, the haram status of 
genetic modification is still being discussed.

Genetic  modification of microorganisms
This technology enabled safer and more efficient 

production, without the need for animal sources. 
In this technology too, haram components may be 

present from the substrate for the development 
of microorganisms, the extraction and refining 
process, the use of excipients, and ingredients in 
contact with the obtained inzulin. 

From the theological aspect, the haram status of 
genetic modification is still being discussed.



Haram substances in the production of 
insulin

Haram substances in the production of 
insulin

Genetic  modification of 
microorganisms

Islamic pharmaceuticals, "haram" 
excipients are ingredients that 
are prohibited by Islamic law - 
most often due to their origin 
from pork, alcohol or other 
impure (najis) substances. 

The most common excipients in 
insulin are glycerol, ethanol, 
gelatin, stearic acid, 
magnesium stearate, phenol, 
metacresol, which can 
potentially have haram status.



Process Step Possible Haram Inputs or Risks Explanation / Notes

1. Preparation of bacterial 
culture

- Plasmids or genetic elements derived from 
haram organisms

Possible residues from animal 
sources (e.g., pork-derived enzymes)

2. Growth medium 
preparation

- Media containing animal proteins or 
extracts (e.g., serum albumin, peptones)

If animal sources are from haram 
animals (pigs, forbidden animals)

3. Inoculation and 
fermentation

- Air is generally clean, but any added 
substrates could be suspect

Less likely, but added nutrients 
should be verified

4. Induction of insulin 
expression

- Inducers may be synthetic or biological 
origin

Biologically derived inducers from 
haram sources possible

5. Biomass harvesting - No major haram risks in this step Mostly physical separation

6. Cell lysis
- Use of enzymes for lysis (e.g., proteases 
from pork origin)

Animal-derived enzymes potentially 
haram

7. Protein purification - Chemicals that may have animal origin
E.g., collagen, gelatin in 
chromatography or membranes

8. Refolding and modification
- Use of animal-derived auxiliary 
substances

E.g., stabilizers or cofactors

9. Final formulation
- Preservatives, stabilizers, or solvents from 
animal origin

E.g., glycerin, stearates, emulsifiers 
of animal origin

10. Sterile packaging
- Packaging materials rarely pose haram 
risk

But labels or adhesives might 
contain animal-derived substances
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• As a substrate for the reproduction of genetically 
modified microorganisms in the production of insulin, 
liquid nutrient media are used that contain: a carbon 
source - usually glucose or glycerol; a nitrogen source - 
e.g. ammonium salts, peptones; yeast extract; minerals 
such as magnesium, phosphorus, iron, zinc; vitamins - 
in some cases, especially yeasts; antibiotic in order to 
maintain the selection of only those microorganisms 
that contain a plasmid with an insulin gene (eg 
ampicillin). 

• These media enable rapid multiplication of 
microorganisms in bioreactors and increased insulin 
production
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Conclusion Conclusion 

Halal-certified insulins are still rare, but there are some 
manufacturers that offer such options.

Halal certification of insulin is necessary for additional 
reasons 

a) there is a high prevalence of people suffering from 
diabetes with a majority Muslim population 

b) b) patients still prefer halal insulin
 Special emphasis is placed on the role of pharmacists 

and doctors in informing and ethical counseling of 
patients, as well as the need for the development of 
halal pharmacy as an interdisciplinary approach.
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