
COLLAGEN:
SCIENCE, STRUCTURE, 
AND INDUSTRIAL REALITY



Collagen is not just “a protein.” It is a triple-helix 
structural protein built primarily from glycine, proline, 
and hydroxyproline arranged in a repeating Gly-X-Y 
sequence. That repetitive structure is what gives collagen 
its tensile strength.

The Molecular 
Backbone

When we process collagen industrially, 
what we are really doing is manipulating 
that structure:

The degree of structural modification 	
directly determines:

	� Keep it intact: structural biomaterial

	� Partially denature it: gelatin

	� Break it down further: collagen peptides

	� Solubility

	� Viscosity

	� Gel strength

	� Bioavailability

	� Functional behavior in formulations

This is not marketing fluff. It’s process 
chemistry.

TYPES OF COLLAGEN 
There are at least 28 known collagen types biologically, but commercially:

Type I Type II Type III

In practice, many commercial collagen peptide products are not “pure type isolates” but 
functional blends optimized for solubility and digestibility.

Authority in this space means understanding that label claims do not always reflect molecular 
purity — and that processing conditions determine functional performance more than 	

marketing terminology.

	� Most abundant in skin, 

tendon, joint, and bone.

	� Common in bovine, 

porcine and marine 

sources.

	� Dominates in health 	

supplements and 	

beauty markets.

	� Cartilage-specific.

	� Popular in joint-health 

supplements.

	� Often derived from 

poultry and swine	

cartilage.

	� Often found with Type I.

	� Structural connective 

tissues.



EXTRACTION SCIENCE: 
WHAT REALLY HAPPENS

Industrial collagen production is about controlled denaturation.

In practice, many commercial collagen peptide products are not “pure type 	
isolates” but functional blends optimized for solubility and digestibility.

Pretreatment

	� Yield

	� Molecular integrity

	� Ash content

	� Color

This is not marketing fluff. It’s process chemistry.

This stage controls:

1

2 Extraction
Collagen is solubilized using:

	� Acid extraction

	� Alkaline extraction

	� Enzymatic extraction

	� Thermal conversion (for gelatin)

Temperature control here is critical. Too high and you over-degrade the 	
structure.

3Hydrolysis
Enzymatic hydrolysis cleaves long 
chains into peptides.

	� Enzyme selection

	� Time

	� pH

Key control parameters:

This determines molecular weight 
distribution — often expressed in 
kDa.

Typical hydrolyzed collagen peptides:
	� 2–5 kDa average molecular weight

Smaller peptides:
	� Faster solubility

	� Lower viscosity

	� Different sensory characteristics

This is where process control 
separates premium ingredients from 
commodity ones.



COLLAGEN FORMS: 
FROM RAW TO REFINED

Native Collagen 

Gelatin

Hydrolyzed Collagen 
(Collagen Peptides)

 Liquid Collagen

Collagen Paste / Slurry

	� Used in biomedical and tissue    	  

engineering.

	� Low solubility.

	� Requires careful drying and milling.

	� Partially hydrolyzed.

	� Forms thermo-reversible gels.

	� Used in confectionary (not exclusively in 

gummies), desserts, dairy, capsules

	� Important parameter: Bloom strength

	� Measures gel strength.

	� Higher bloom = stronger gel

	� Fully hydrolyzed.

	� No gel formation.

	� Highly soluble.

	� Dominates supplements, bars, and 		

beverages.

	� Concentrated peptide solutions.

	� Requires microbial control and        	

stabilization.

	� Often used in ready-to-drink 		

applications.

	� Intermediate processing form.

	� Used before drying.

	� High viscosity.

	� Critical mixing challenges.



PROCESS VARIABLES 
THAT DEFINE QUALITY

Molecular Weight 
Distribution

	� Solubility

	� Bioavailability

	� Texture
Too broad a distribution?
Inconsistent functionality.

Moisture Content

	� Shelf life

	� Flowability

	� Caking behavior

Critical for:

Particle Size 
Distribution (PSD)

	� Mixing homogeneity

	� Dissolution speed

	� Dusting

	� Segregation risk

Influences:

Bulk Density

	� Packaging

	� Feeder performance

	� Blending uniformity

Impacts:

Hygroscopic Behavior

Collagen can absorb 
moisture.

Improper storage leads 
to clumping resulting in 
reduced performance.

Determines



High-purity collagen is used in:

	� Wound dressings

	� Injectable scaffolds

	� Drug delivery matrices

COLLAGEN IN 
DIFFERENT INDUSTRIES 

Nutraceuticals

Collagen peptides are blended with:
	� Vitamin C (cofactor in collagen 		

synthesis)

	� Hyaluronic acid

	� Biotin

	� Minerals

	� Botanicals
Challenge:
Low inclusion actives must distribute 		
uniformly into large collagen base powder.

Segregation risk: High.
Solution requires: Careful PSD alignment 
and controlled blending dynamics.

Beverage

Collagen in:

	� Protein shakes

	� RTD coffees

	� Beauty beverages

Key concern:

	� Rapid hydration without fisheyes.
Hydration physics depends on:

	� Particle surface area

	� Wetting characteristics

	� Mixing energy

	� Liquid temperature

Authority means understanding the fluid 
dynamics of powder incorporation.

Gelatin remains dominant.
Gel strength control is critical.
Overheating destroys functionality.
Shear control during mixing is essential to 
preserve bloom value.

Topical collagen:

	� Often hydrolyzed peptides.

	� Used for film-forming and hydration.

Cosmetics

Gummy &
Confectionery

Processing requirements:

	� Precise dispersion into creams and 

emulsions.

Biomedical & 
Regenerative 
Medicine

These require:

	� Controlled structure

	� Minimal contamination

	� Consistent fibril formation

This sector demands pharmaceutical-grade 
processing standards.



EMERGING TRENDS 
IN COLLAGEN

Marine Collagen Growth
Driven by sustainability and allergen 
positioning.

Recombinant / 
Bio-engineered Collagen
Fermentation-derived collagen mimetics.
Removes animal sourcing entirely..
Still emerging but technically fascinating.

Collagen + Functional Blends
Peptides fortified with:

Clean Label & Traceability
Consumers increasingly demand origin transparency.

	� Adaptogens

	� Electrolytes

	� Protein isolates

PROCESS ENGINEERING 
CHALLENGES ACROSS THE 
COLLAGEN VALUE CHAIN

	� Agglomeration during drying

	� Dust management during transfer

	� Uniform micro-ingredient 			 

distribution

	� Controlled hydration in liquids

	� Shear management to preserve 		

	 functionality

	� Hygroscopic clumping in storage

	� Thermal sensitivity during processing

Each one of these is a design consideration.



HOW PERMIX SUPPORTS 
COLLAGEN PROCESSING

Ribbon, paddle, and plow 	
configurations depending on:

	� Fragility

	� Inclusion rate

	� Batch size

	� Required uniformity

Powder Blending

Inline dispersion systems ensure:

	� Rapid hydration

	� Uniform viscosity

	� Reduced fisheyes

Liquid & Emulsion Systems

High viscosity collagen 		
intermediates require:

	� Axial flow control

	� Dead-zone elimination

	� Temperature management

Paste & Slurry Mixing

Critical for:

	� Food

	� Nutraceutical

	� Cosmetic

	� Biomedical segments

Sanitary Engineering

HOW DP PULVERIZERS SUPPORT 
COLLAGEN PROCESSING

Controlled Milling

DP Pulverizers addresses the particle engineering side.

Used for:
	� Conditioning dried 	

collagen sheets

	� De-lumping powders

	� Aligning PSD for blending 

Air Classification
Ensures tight distribution.

	� Flow

	� Dissolution

	� Uniformity

Improves:

Heat Management
Critical during milling to avoid 
protein degradation.

DP does not just reduce size. It engineers particle behavior.

PerMix is not just blending ingredients — it is managing energy input relative to collagen’s 
structural sensitivity.

PerMix focuses on controlled mixing energy.
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