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A story of Firmenich leveraging Receptor Based Biology for latrine malodor control
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Bill and Blinda Gates Co-Investment and Co-Innovation
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Latrine odor sample collection and analysis, leading to model formation
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Discovery of antagonist molecules as latrine odor counteractants using the olfactive receptor technologies
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Creation and development of solutions to latrine malodor product format and commercialization
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Potential applications in Home and Body Care categories

AIREE | IREZAHRER B RN AEF T mPrIn A
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Relevance of Malodor counteractancy
for consumer benefits
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ich leveraging Receptor Based Biology for latrine malodor
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Three strategies for managing malodours

| T

PREVENTION ELIMINATION SE

il iHbR

P4

SORY MO DIFICATION

Anti-Microbial Enzyme Inhibition Physico-Chemical
Chemical Neutralization
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Gates Co-Investment and Co-Innovation
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of malodor affected toilets a more desirable raging improved sanitatio rall quality of life
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Develop a new generation of malodo nteractant (antagonist) technologies that effective and affordable for BOP population:
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I*ii E 1&‘ I Project Overview
Work initiated in 2012 and consists of 2 Projects
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Develop MOC solutions for BOP Latrines
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Identify and characterise BOP Latrine Malodors
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Results published Q1 2013
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Latrine odor sample collection and analysis, leading to model formation
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FERRSKER sampling

Field Trips to identify components of malodors (sludge & headspace) 5 locations across 4 countries
Evaluation of urine and faeces odors
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Durban, South Africa f,%ﬂf ] ﬁjE
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H;ﬁﬁﬁ Method Development

11 latrines of 2 distinctive designs Mg AV 1B MIFf:
Ventilated pitUrine diversion BRHBRR ST
On-site perfumer evaluation BAEIMRHIT(G
3 complementary VOC sampling techniques 3 #rpFERIVOCKEERIA:
« On-site headspace analysis AR
« Forced SPME headspace of sludge samples XS R B AR S EHEMEE R o AT

« On-site solid phase extraction of sludge samples T57KEE BRI 7 EIVEEEEY
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Ventilated pit Ventilated pit Ventilated Urine diverted pit
Durban, Nairobi Kampala urine diverted pit Fresh Life
Durban Nairobi
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Odor pro fI and intensities differed between sites
198 differ: t ItI tt nts dete tdamo ng the latrin vestigated
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Tirmenic
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Simplified reconstitutions of various malodors representing real-life situations
Validation by local populations (~130 subjects by country) of offending malodor reconstitutions
Publication of sensory field validation results

e BT E L E R S
e 2eits ABFIRIS(ZMESAI130 BainE) SRS
KRR RIS

Sensory survey of key compounds of toilet
malodour in Switzerland, India and Africa

Charles Jean-Frangois Chappuis,* Yvan Niclass, Isabelle Cayeux
and Christian Starkenmann
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Discovery of antagonist molecules as latrine odor counteractants using the olfactive receptor technologie
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Malodour Molecule Mode of Action
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Binding of the malodour molecule to the receptor initiates a complex cascade of biochemical reactions
that ultimately leads to a massive flux of Ca2* and other ions in and out of the cell.
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The antagonist occupies the same site at the receptor but does not initiate the biochemical cascade.
No signal is sent to the brain
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Modlified from Peterlin et al (2014) J. Gen. Physiol. 143, pp 527-542 (Firmenich) 17
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Antagonist Discovery Platform SRR ZTES
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Compound Management M 3 Mﬁ ’%
+ 800 value cmpds.
« Target collections

Synthesis&/k
« New compounds {4t &4
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Discovery of Antagonists and Their Efficacy
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Understanding effective dosage of antagonists required to reduce Demonstrating ability to reduce perceived
malodor to minimum perception attributes that contribute to malodour
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Malodor Antagonist Results (OR 1) | —— Malodor Only
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Pleasantness
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Use of antagonists yields improvement in all fragrance
tonalities

Latest versions of GATES FLORAL incorporate 50 - 70%
by weight antagonists



Potential Product Formats
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Most suitable formats for performance: Air Freshener or Surface Care Product
R NRI S IERY B ESKiEHT
:V.%‘%ﬁ akihil

Air Freshener: Porous cellulose substrate with fragrance absorbed onto it

or pump spray S EHF: KB ERNS LA ERERSREAREELS

2. Surface Care: Cleaning powder e.g. could be stabilised bleach powder with
starch RELEEH: iHEHF SN BIEHMREFHBINER encapsulated
fragrance (to protect fragrance/antagonists from base) #EEAIEFS (INE
Bt EERIPERS/ AR

Field testing carried out with prototypes
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Mlxture Effects » _‘ Temperature Vapor Pressure

I non-ideality of an accord daily, seasonal variations ‘ ingredient volatility
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Accord Formulation v" i Evaporation Rate of Evaporation EVa pOI‘atlon Rate
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Effect of Humldlty on Evaporation

non-linear Q / : 4 /Q  \~ . non-linear M~
I — Headspace b | Delivery Matrix /rfr\
VentilationRate L__ concentration of loading, diffusive effects, UFﬁ |

air change rate in cabins J an Antagonist | phys-chem interactions |

Screenmg of carrier materials
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EﬁﬁE Validation
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Concentration
perfume in
headspace

Breaking point = cost

performances
estimation

Model Cabines: Characterisation of Cost-Performance
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Cellulosic pad at 50% RH

After this time the system stop performing
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'_L/j 14: | Under controlled conditions
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Pleasantness [0-100]

Fecal character [0-100]
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The Power of Bleach JZE#)
bleach powder is common ==> cultural habit
ZEAMEEERY ==> (EAIR

treats germs + malodor ==> functional benefit

SHIHE + EBRFKR==> I

India-made “Stable Bleaching Powder” (SBP) as base for
scented cleaning powder
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Based on Ca(OCl), but different process EF XS ELSS , (BEEFARRE
MNIZ

Lower (30-36%) Chlorine content than Ca(OCl)2 tEL RS ESS NS S E
(30-36%)

Antagonists within starch encapsulation IEHRFIRATIEHHIES
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Ca(OCl), (= 65% Cl): starch encaps oxidize
RFABRES (> 65% Cl): EMHIRRERMN

Indian SBP (32% Cl): starch encaps survive
ENEISERLZERN (32% Cl): ETIEIUmZ
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Aerosol 5531 Mild Bleach Powder {2f1BZER$3
+Delivery — Best delivery of technology Fast reaction to +Delivery — Low concentration, encapsulated fragrance
issuefEhY — RAERIRERGRA, RERRRIRIZE B - (ERE |, MEREEE
«Stability — Very stable, low effect on «Stability — Poor stablll requires encapsulation
perfume/technology REE - BELE ., éﬂﬁ%ﬁ (i}
REL - IEERE X E**/ﬁﬁﬁi*ﬁ'ﬂﬂﬁﬁ «Cost - V. Low for owder encaps add cost
+Cost - High |97 ﬁ*ﬁﬁ']ﬂ'ﬁ;?ﬁﬁ g S
BE -3
Cellulose Pad F#=1R Liquid Cleaner i&i#i&S5R1
«Delivery — Good delivery of technology but less «Delivery — Good, relatively high fragrance content
effective over time B - of , ENRSHEGRE
RO - RIS | (B2 BRI R TS S -Stability — Stable, depending on formulation
-Stability - Stable BEl - BES (NRFER )
%E'IE *%zE *Cost - d=|'_||gh
+Cost - Medium R -
Rl -

Non Bleach Detergent/T oilet Powder
viamn AEEOMRYESET/SHEESH
Delivery — good delivery, high concentration
Y - W AORERRA | I&

- Stability — neutral base, good stability
e - PiEERE f%zslg

*Cost - Low

B - &
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Potential applications in Home and Body Care categories
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Thank You
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Visit us at Booth xx




