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Acetyl-glucosamine

Insoluble polymer: 
2 - 6000 glucosamines 

Chitin

What is chitosan?

Chitosan
Polymer soluble in acid : 
2 - 6000 glucosamines 

…

deacetylation

Glucosamine



Chitosan works in two fundamental ways

- - -
any negatively charged surface

+ + +

1. Chemically (“glue”) 2. Biologically (“hormone”)

Pattern 

recognition 

receptor

enemies



Chitosan : an academic darling

61,037 papers

6,024 in agro



Novochizol  : monomolecular chitosan cross-linking technology

Acylation

Chitosan

Aza-Michael addition Novochizols can 

differ in :

-size
-degree of deacetylation
-degree of cross-linking

not a single material, 

a technology

one-pot, 

high concentration 

synthesis, clean,

robust, scalable, 

no waste



• Ionotropic Gelation

• Polyelectrolyte Complexation

• Reverse Micellar/Microemulsion

• Co-Precipitation

• Emulsion-Droplet Coalescence

• High Energy Milling

Novochizol : a game changer in the nanoparticle synthesis space

Many methods to make 

chitosan nanoparticles:

➢ Heterogenous 

(intermolecular cross-linking)

➢ Imprecise

(complex kinetics of cross-linking)

➢ Laboratory-scale only

(cost and poor process scalability)

Novochizol

➢ Homogenous

(intramolecular cross-linking)

➢ Precise

(immediate cross-linking)

➢ Scalable

(quasi solid-state synthesis)

1,5  kg 

Novochizol

synthesized 

in a 5 l vessel 

Other 

methods 

would require 

a 1500 l 

vessel



Novochizol : Industrial partners 

• Agro manufacturing facility under 

construction:  360 tons of Novochizol /year

• Second Pharma manufacturing facility 

envisioned for 2027

Largest producer of 

high quality chitosans in 

India: 600 Tons annually

Leading manufacturer of 

seaweed-based products, 
including biostimulants

Developer of microbiome-based 

products that restore soil health and 

drive regenerative agriculture

Indian Farmers Fertilizer 

Cooperative world's largest 

farmers' cooperative with an 

international reach-out

MARINE 

BIO-POLYMERS LPP

https://www.iffco.in/en/corporate
https://www.iffco.in/en/corporate
https://www.iffco.in/en/corporate


Zero waste: closed synthesis – 100% recycling of solvents  (distillation)

Zero water:

Single 750 liter reactor : up to 5 tons per month

Platform for 8 reactors: up to 40 tons per month

IFFCO KISAN SPECIAL ECONOMIC ZONE: 2028

MANADURAI PLATFORM: JANUARY 2027 

Large scale: 1000 tons annually

Novochizol : Industrialization in India (self-financed)



Novochizol : “nanoparticle” size

20 nm 

Dry state 

electron microscopy)
Before 

sonication:
669.5 nm

After 
sonication:
254,9 nm

In solution:





Novochizol : NTA analysis



NOVOCHIZOL  film

Chitosan film
Surface of a grapevine leaf

Novochizol : better contact and adherence to plant tissue



Novochizol  formulation technology



First-round formulation: 

Second -round formulation: 
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