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Chlorhexidine Development Timeline

Who Is The Patient?
• Our ‘patient’ is a newborn healthy (most likely) baby.
• Just minutes old - our gel will likely be the first
pharmaceutical product that this new life will
experience.
• The cut umbilical cord is a entry point for bacteria yet
traditional applications include lizard or cow dung,
mud or turmeric.
• Bacteria rapidly colonize the moist umbilical cord
stump and enter the bloodstream through umbilical
vessels that remain patent for the first few days.

• Development of a well-tolerated, effective, quality
product, approved by a stringent regulatory body
was our primary concern.
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Other Patient Considerations
• The ‘patient’ is not applying the gel themselves:
therefore we also considered the needs of the mother
and carers.

• Access and setting are also key in considering the
patient for this product
• Access requires an extended supply chain into
remote communities in hot and humid.

• Affordability – low cost and not-for-profit price.
• Acceleration of the development program and
regulatory review.

© Ilan Godfrey. Save the Children
GSK’s Dr Pauline Williams and Save the Children’s Head of Child Survival,
Angela Muiruki meeting a mother in Bungoma County, Kenya who has used
Chlorhexidine on the umbilical cord of her newborn baby.

7.1% chlorhexidine digluconate gel provides an opportunity
to avert up to 1 in 6 neonatal deaths in low resource settings1
1.Hodgins S et al. Global Health Sci Pract 2013 1(1): 5-10
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Developing a Well-Tolerated, Effective,
Quality Medicine
• 7.1% chlorhexidine digluconate as a gel.
• 3g of gel in a single–use sachet.
• packed into in x1 and x7 packs.
• Minimise number and quantities of ingredients.
• No added perfumes, colorants.
• In addition we wanted to make the formulation and
process as simple as possible to both reduce cost
and enable local manufacturers to make product of
the same quality.
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Development of a Suitable Gel Formulation
Similar to the composition of the PATH 004 gel formulation:
PATH 004

(% w/w)

GSK Commercial
Formulation
(%w/w)

7.10

7.10

0.1

Not used

Guar Gum

1.0

1.4

Sodium Hydroxide solution
Sodium Acetate Trihydrate
Purified water

0.1 (pH to 6.0)
Not used
q.s. to 100%

Not used
0.1
q.s. to 100%

Material
Chlorhexidine Digluconate Solution
20%w/w
50% Benzalkonium Chloride
Solution

Formulation
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Robustness of the GSK Gel Formulation
Comparison w/w viscosity across varying amounts and
sources of Guar Gum
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Development of a Suitable Manufacturing Process
The GSK manufacturing process involves:

– Dissolution of sodium acetate trihydrate in water
– Dispersion and hydration of guar gum to form a
homogenous gel
– Subsequent addition of the chlorhexidine digluconate
solution, 20%w/v
Important factors to consider:
– Controlled addition and rapid dispersion of guar gum to
avoid formation of lumps
– Rate of hydration can be accelerated by heating (to
approx. 65°C)
– But gel cooled to ambient temperature prior to the
addition of chlorhexidine digluconate solution to minimise
the risk of degradation
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Enabling Access
• We needed a heat stable product to endure long, hot journeys - at least 2 years shelf life
in tropical conditions. Ideally not requiring a cold chain.
• Chlorhexidine degrades unavoidably in contact with
water, and forms the potential genotoxic compound 4Chloroaniline (4CA).

• Measures taken to minimise 4CA :
• Put less in – strict input material 4CA specification.
• Minimise 4CA generation during manufacture.

• Design a stable product - control pH to maximise
shelf life.
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Stability of the Chlorhexidine Digluconate Gel
7.1% w/w Product
The maximum levels of 4-CA in drug product are
controlled to:

Chlorhexidine Digluconate Gel 7.1% w/w 4-CA levels at
30°C/35% Relative Humidity storage condition

– Less than 800 ppm at release
– Less than 3500 ppm (based on ICH M7
guidance on assessment of carcinogenic
risk) at the end of the 24 month shelf-life.
Stability data collected on the product support a
shelf life of 24 months with a storage condition
of “Store below 30C and away from direct
sunlight”.
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Pictorial Instructions

Optimised pictorial instructions.
Consideration of “do not use in eye” logonot included because of potential
misunderstanding.
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Accelerated Development

• Consumer Health experience with
chlorhexidine

GMS

• R&D experience of Pharma
development and regulatory filing
• GMS expertise in manufacturing
and supply chain set up

STC

• Save The Children and NGO input
for local insights
• Published clinical trial data
augmented with non-clinical GSK
bridging studies
• Accelerated regulatory review
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Accelerated Regulatory Pathway
Article 58 submission
• Special pathway for medicinal products that are
intended exclusively for markets outside the EU.
• European Regulatory positive opinion used to support
local regulatory filings in other countries.
• Request and gained fee waiver and accelerated review
(6 months).
• Positive opinion April 2016.
An enabler to register in countries with high neonatal
mortality rates in Africa, and parts of Asia – this is ongoing.
Approvals now in Liberia, Tanzania, Democratic Republic
of Congo, Kenya, Cameroon, Uganda, Madagascar and
Mozambique
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Knowledge Sharing

• No intellectual property rights applied for.
• Unredacted regulatory documents, eg EMEA EPAR.
• Conference Presentations – APS 2017(UK), EUPFI 2017 (Poland), PharmaConnect Africa 2018
• Abstracts published in associated journals (e.g. International Journal Of Pharmaceutics
expected June 2018)
• Partnering with United States Pharmacopoeia to share formulation and manufacturing information
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