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Precision Milling
for Modern
Cosmetic Manufacturing



How DP Pulverizers Powers Beauty From Raw
Ingredient to Finished Formulation

Cosmetic manufacturing is where chemistry, sensory science, regulation, and
consumer expectation collide. Texture matters. Flow matters. Color matters.
Stability matters. And beneath all of it—often invisibly but critically—particle size

control defines success or failure.

At DP Pulverizers, we engineer milling systems specifically for the realities of

cosmetic manufacturing. Not borrowed from mining. Not repurposed from food.
Designed for beauty—where performance is judged instantly, and inconsistency
is unforgiving.

Cosmetic Manufacturing
Is Not Just Size Reduction
It’s Functional
Engineering at the

Particle Level

In cosmetics, milling is not about making
something smaller. It is about controlling how an
ingredient behaves inside a formulation.

Particle size directly influences:

« Color strength, opacity, and shade
consistency

« Skin feel, slip, absorption, and sensory
performance

« Dispersibility in oils, water, and emulsions

+ Stability over shelf life

* Flow during batching, filling, and packaging

* Regulatory compliance for dermal and
inhalation exposure

DP Pulverizers does not chase the smallest
particle possible. We engineer the right particle,
with tight distribution, repeatability, and process
control—batch after batch, scale after scale.

The Reality of Cosmetic
Ingredients:

One Industry.
Thousands of Materials.
Infinite Dariability.

Cosmetic formulations span one of the broadest
ingredient ranges in manufacturing:

Minerals & Inorganic Powders

Talc, mica, titanium dioxide, zinc oxide, iron
oxides, silica, kaolin, calcium carbonate—
abrasive, dense, and sensitive to over-grinding
that destroys feel and appearance.

Pigments & Color Systems
Natural and synthetic pigments where even

slight PSD variation causes streaking, shade
drift, or opacity loss.

Botanicals & Natural Actives
Herbs, roots, starches, cellulose fibers, algae,

clays—often fibrous, oil-bearing, moisture-
sensitive, and wildly inconsistent crop to crop.

Functional Additives
Preservatives, polymers, texturizers, fillers, UV

filters, absorbents—materials that must
integrate seamlessly without degrading
performance.

Heat-Sensitive & Volatile Materials
Fragrances, essential oils, vitamins, encapsulated

actives, probiotics—materials that conventional
milling quietly destroys through frictional heat.

Cosmetic manufacturers don't have the luxury
of generic solutions. Every formulation behaves
differently. Every ingredient tells a different
mechanical story.
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Where Cosmetic

Milling Gets Difficult:
The Problems Nobody
Puts on a Spec Sheet

Cosmetic manufacturers face challenges
that standard milling systems were never
designed to solve:

Pigments that smear instead of
fracture, destroying color consistency
Botanicals that heat, oxidize, or darken
under mechanical stress

Waxes and fatty ingredients that
soften, coat internals, and blind screens
Hygroscopic powders that absorb
moisture mid-process and lose flow
Electrostatic charging that causes
dusting, loss, and segregation

Natural ingredients that change
behavior with season, origin, and
storage

Most milling systems fix one issue and
quietly create three others.

DP Pulverizers engineers around material
behavior, not just hardness or target
micron size.

Ingredient-Specific
Milling Strategies
Because Cosmetics
Demand More Than One
Tool

Cosmetic manufacturers don't run "materials."
They run outcomes.

Minerals & Abrasive Powders
Wear-resistant designs and controlled impact

profiles preserve tight PSD without excessive
fines that ruin feel.

Pigments & Colorants
Pin mills and air classifier mills provide precise

energy control to achieve uniform dispersion
while preventing over-milling and shade drift.

Botanical & Natural Powders
Gentle, low-heat milling protects actives,

preserves color, and produces free-flowing
powders ready for blending.

Waxes, Elastomers & Fatty

Ingredients
Cryogenic milling transforms soft, elastic

materials into brittle solids, enabling clean
fracture instead of smearing—where
conventional mills fail entirely.

Encapsulated & Functional Actives
Carefully controlled milling preserves capsule

integrity and release profiles while achieving
consistent integration.

Every technology is selected for the
formulation—not convenience.
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Milling, Cleaning, Supporting Quality,

and Changeover Compliance, and Brand

Realltg._ Trust

COS mEtlc PlantS Run Cosmetic manufacturers operate under
increasing scrutiny—from internal QA teams to

SK U_S 4 NotJust global regulators and increasingly educated

Equipment consumers.

Cosmetic production environments DP Pulverizers supports:

demand: * Batch-to-batch reproducibility
- Rapid color and formulation * Controlled exposure for fine powders
changeovers * Documented, repeatable processing
* Minimal cross-contamination risk conditions. . .
- Efficient cleaning validation * Clean, auditable equipment design
» Consistent results across shifts and When compliance and consumer trust matter,
sites milling cannot be an afterthought.

DP Pulverizers systems are engineered
with:

* Accessible internals

» Smooth product-contact surfaces

* Minimal dead zones

* Logical disassembly for inspection and

cleanin -
? Milling as a

Competitive

Advantage in Beauty

In cosmetics, consumers feel the difference
instantly. Texture sells. Performance sells.
Consistency sells. Those qualities begin

From R&D Bench to long before mixing and filling—they begin
Full-Scale Production R 0l
Scale_Up Without the Pain By engineering milling systems specifically

for cosmetic manufacturing, DP Pulverizers
enables brands to:

This matters when switching from white
to red, fragrance-free to scented, mineral
makeup to botanical skincare—sometimes
multiple times per day.

Cosmetic R&D happens in labs. Production

happens under pressure. DP Pulverizers connects
the two. * Push formulation boundaries

* Work confidently with natural and
complex ingredients
* Maintain consistency across global

Our systems ensure:
* Pilot results translate cleanly to production
* Particle size, temperature rise, and _
throughput scale predictably production

« Formulations behave the same at 5 kg and : Rec!uce waste, downtime, and rework
5,000 kg * Deliver products that look flawless,

feel luxurious, and perform exactly as
The result is fewer reformulations, fewer rejects, promised

faster launches, and fewer uncomfortable
meetings between R&D and operations.
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Applications

Color Cosmetics
Makeup, Pigments, Powders
& Pressed Products

Color cosmetics live and die by particle size
control. Even minor variation shows up
immediately—streaking, shade drift, poor
coverage, or gritty skin feel.

Common Manufacturing Challenges

* Pigments that smear instead of fracture
during milling

* Over-milling that dulls color intensity or
changes undertone

* Inconsistent PSD leading to poor dispersion
in pressed or loose powders

* Electrostatic charging that causes dusting,
loss, and segregation

+ Difficulty maintaining shade consistency
across batches and plants

How DP Pulverizers Answers the

Need
DP Pulverizers designs milling systems that

deliver tight particle size distribution without
over-processing. Controlled energy input ensures
pigments fracture cleanly rather than smear,
preserving color strength and uniformity.

Pin mills and air classifier mills allow

cosmetic manufacturers to dial in exact PSD
targets, ensuring consistent opacity, blendability,
and shade repeatability—batch after batch.

The result: cleaner dispersion, better pressability,
and color cosmetics that look identical from first
production run to last.

Skincare & Personal Care
Creams, Lotions, Powders,
Masks & Treatments

Skincare formulations demand sensory
perfection. Grittiness, poor absorption, or
instability is instantly noticeable—and
unforgivable.

Common Manufacturing Challenges

* Minerals and actives that feel abrasive on
skin

* Botanicals that oxidize, darken, or degrade
under heat

* Poor dispersion leading to unstable emul-
sions

* Inconsistent particle size causing separation
or settling

* Scale-up failures where lab results don't
translate to production

How DP Pulverizers Answers the

Need
DP milling systems are engineered to minimize

frictional heat while maintaining precise size
control. This preserves active integrity, improves
dispersibility, and enhances skin feel.

By producing consistent, free-flowing powders
with controlled PSD, DP Pulverizers helps
skincare manufacturers achieve smoother
textures, improved absorption, and long-term
formulation stability—without reformulation
headaches during scale-up.
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Applications

Mineral Sunscreens & UU

Protection
Zinc Oxide, Titanium
Dioxide & Hybrid Systems

Mineral sunscreens present one of the most
demanding milling challenges in cosmetics—
performance, compliance, and feel must all
coexist.

Common Manufacturing Challenges

+ Agglomeration leading to uneven UV
protection

» Over-milling that compromises regulatory
particle thresholds

* Poor dispersion causing whitening or drag
on skin

* Dust control issues with fine, lightweight
minerals

* Strict QA and documentation requirements

How DP Pulverizers Answers the

Need
DP Pulverizers delivers precise particle size

control with narrow distribution—critical for
achieving effective UV coverage while
maintaining cosmetic elegance.

Air classifier mills allow manufacturers to
fine-tune PSD without over-grinding, improving
transparency, dispersion, and skin feel while
supporting regulatory compliance and batch
traceability.

Natural & Botanical

Cosmetics

Clean Beauty, Organic
Formulations &
Plant-Based Actives

Natural ingredients bring market appeal—and
serious processing complexity.
Common Manufacturing Challenges
* Fibrous materials that resist conventional
milling
* High oil content causing smearing and
buildup
* Moisture sensitivity affecting flow and
stability
+ Seasonal and geographic variability in raw
materials
* Loss of actives due to heat and shear

How DP Pulverizers Answers the

Need
DP Pulverizers designs milling systems that

account for biological variability. Gentle,
low-heat milling preserves color, aroma, and
active functionality while producing consistent,
blend-ready powders.

For difficult botanicals, cryogenic milling enables
brittle fracture instead of deformation—
unlocking reliable processing of materials that
conventional mills simply cannot handle.
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Applications

Fragrance, WWaxes &
Heat-Sensitive

Ingredients
Encapsulated Actives, Oils
& Specialty Materials

Some cosmetic ingredients simply do not behave
under normal mechanical stress.
Common Manufacturing Challenges
* Frictional heat driving off volatile
compounds
* Waxes softening and coating internal
surfaces
* Elastic materials deforming instead of
fracturing
* Encapsulation damage during processing
* Inconsistent downstream blending
performance

How DP Pulverizers Answers the

Need
Cryogenic milling from DP Pulverizers transforms

heat-sensitive and elastic materials into brittle
solids, enabling clean fracture without thermal
degradation.

This allows cosmetic manufacturers to process
fragrances, waxes, elastomers, and encapsulated
actives reliably—preserving performance, aroma,
and release characteristics.

R&D, Pilot Plants &
Scale-Up

From Innovation to
Commercilal Production

Cosmetics innovation moves fast. Scale-up
failures slow everything down.
Common Manufacturing Challenges

* Lab results that fail at production scale
* Inconsistent PSD between pilot and
full-scale mills
* Unexpected heat generation at higher
throughputs
* Reformulation during commercialization
How DP Pulverizers Answers the
Need
DP Pulverizers supports cosmetic manufacturers
from early-stage trials through full production.
Our systems scale predictably—particle size,
temperature rise, and throughput behave the
same at every level.

This eliminates surprises, reduces reformulation
risk, and accelerates time to market.

One Milling Partner.
Every Cosmetic
Application.

From color cosmetics to clean beauty, from
sunscreens to skincare, DP Pulverizers
brings deep process understanding to one
of the most demanding manufacturing
industries in the world.

Because in cosmetics, consumers don't just
see quality. They feel it.
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Our Global Footprint

Australia Bahrain Bangladesh
Bremen Ghana Hongkong
Mexico Malaysia Newzealand

Saudi Arabia  South Africa
Qatar UAE

Contact Us

North America (Factory)
Chicago, lllinois, 60601, USA
Contact: Mr. John Paul

Tel: +1 630-649-1357

Email: john.paul@permixtec.com
WWW.permixmixers.com
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Scotland, Great Britain

Contact: Mr. James Ryder

Tel: +44 (0) 7554139667

Email: james.ryder@permixtec.com
Www.permixmixers.co.uk

www.dppulveriser.com
www.dpmills.com

Bhutan
Iran
Nepal
Singapore

Guatemala

Canada China
Indonesia Kenya

Nigeria Oman
Sri Lanka Tanzania

Zambia  Uraguay
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Estonia
Mauritius

Philippines





