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Exercise

* Probie/Newbie/Freshman

+ Old Lab Book

*  5yr. veteran

* Remake old formula

* Probie asks questions

* Learns to fill out lab notebook
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What We'll Cover

*  Whatis a Cosmetic Chemist
« Digesting a Project Profile

+ Understand the Substrate, End User,
the Mode of Application

» Link to a Styling Technique and Tools

» Characterize the Innovation Strategy
How to Start a Project, Evaluate Stability
and Performance, and Scale-Up Tests
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Development Chemists

Who are they; What do they do?

* Develop and Use Recipes/Processes/Specs
* Techniques and Technology

* Imagination, Insight, True Science

* Ingredients

* Processing

* Performance

* Scientific Method

» Satisfying Consumer Needs
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Ingredients

& Processing

but Creativity ....
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Responsibilities

« Satisfy Marketing Profile

» Performance for the Consumer

* Scale-Up

* Manufacturing

« Performance, Shelf Life, Preservation
*  Specs, QC, QA

+ Creativity

*  Teamwork

+ Leadership
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Pop Quiz — 5 Min Limit

+ Design the BEST

— Product
*  Whatis the best Polymer?

Design the Formulation and Production Process

Specs
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The Profile The Brief

*  What SKU Category

*  Who Will Use It

* How When and Why will they Apply It
* What Kind of Hair

*  What Kind of Style

*  What Kind of Tools and Technique

*  How will it be Applied???? Package??
*  How Much will it Cost?

8
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Digesting the Profile

*  What do you want to CREATE?
*  WHO will Use it?

* How will they USE it?

*  What do they want it to DO?

*  How will they MEASURE it?

* How will YOU Measure it?

*  What will confirm that YOU were
Successful?

9
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Different Hair or Different Styles?
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Product Development Stages

» Ideation/Discovery/Research/Target
— Marketing Profile
— Interpretation or Creation

* Formulation/Processing/Implementation
— Develop and Test or Validate
— Follow Through, Start to Finish

+ Scale-Up Design and Proof
— 1Kg, 3Kg, Pilot, Small and Final Production
— Run Stability and Performance Tests
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How do you START?
How do you Choose?

* Quo Vadis?
Inon?)vation

[ ] WI I F I\/I ’) Satisfy End Users
.

$$Billions

12
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To Start: Understand

+ Substrate

* Consumer Using your Product

» Techniques to be Used by Consumer
+ Marketing Profile

* Available Technologies

—  What will the Consumer be Looking for?
— How will You know if you are Successful?
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What do you make for These
Consumers?

Various styles and techniques.
More important than who is
wearing them.
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Learn about the Substrate

Moisture is Critical -

17
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Pre-Detangled Dry Hair
WU ’!

Y
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Stereomicroscope

Photo by Ray Rigoletto
Fiber 2 before reatment .
Tertiary split

—
Secondary split

Electron
_microscope

-

Primary split

100w !
J. Alan Swift, Fundamentals of Human Hair

Science, Cosmetic Science Monograph, Number 2
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Combing-betterquality.avi

Surface of Hair

SEM x 900: normal Cuticle SEM x 225: Cortex exposed,
resultant split-end 22
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Need Surface Modification?

- % Dr. Jachowicz
| &J. Dallal Msc

\
Dr. Alan Swift

- gpy——t

Special Features-Needs of Curly Hair

B —
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Who is your Target?
Why do they
Want your Product?

How will they Use it?
What do they Expect?

25
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Thermal Treatment

26
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Exocuticle Broken Off

27
©ASI 2019




Cross-Sectional View of Hair +/-
Thermal Exposure 15 sec

%1608
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Formulation Innovation Strategy

*  Texture

* Application

*  Wet Effects

+ Drying Down Effects

* Immediate and Long Term After Dry
Effects

29
©ASI 2019 jdallal@ashland.com

Divide Product Development
Into 3
Concepts or Guiding Categories

#1 What's it

In the Package; Dispensing LOOK like?
#2 What's it

+ Appearance, Texture, Delivery M __po>
Spreadability, Stability, PET

On the Hair: Function

*  Wet-Hold, Tack or Grab, Dry Effects,
Tackiness, Elasticity, Flexibility, Stiffness,
Smoothness, HHCR, Frizz, Static, next day

. Scale-UR, Stability, Packaging 3
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What's in

Polyanion Polycation
p=— g
e
Macromolecules, sk o

1997, 30, 7803
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Tools to Create Styles

(What's in a name?)
Marketing Terms translate to Formulas

« Liquids, lotions, glazes, gels, spray,

gels (simple liquids), salt sprays
+ Spray gels w/ gel, shaping ge
+ Working sprays, curl activators
« Shaping sprays, finishing spray
+ Shine and hold, créme gels

* Pomades/Ringing Gels/Pastes/ P
- anhydrous and emulsions

e Aroseisaroseisa... butisi

© AS| 2019 jdallal@ashland.com

Textures
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Manipulative Techniques
Opportunities
* Wet Sets, Sculpting, Finger waves
Wet look, Root Lift, Scrunching
* Curling Iron/Marcel/Hot iron/Flat/Ceramic
« Blow drying/diffuser/hot lamps
curly look/curl activator
Back Combing/ratting/teasing
Braiding, pressing, wrapping, polishing

34
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Streaked Hair has Differential
. Equalize It

Structure/Property/Function
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Cause and Effect

* Moieties

+ Ratios

* Molecular Weight

* Molecular Weiaht Distribution

1

1.ox10%

Molar Mss (gimal)

1.0x10
6.0

80 2.0
Volume (mL) 41
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How do you Select?

How do you Choose?

42
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‘Wet’ Set Swatches

% wt/wt vs Normal use levels vs $/use

43
©AS 2019 jdallal@ashland.com

9/2/2019

Standardized Hair Tresses

Critical to evaluating styling
products on hair tresses

1 Same width
2 Same length
3 Same # hair, or weight

4 Same kind of hair, i.e.,
...diameter and color or
...condition

These are neither.

a4
© ASI 2019 jdallal@ashland.com

Lotion, Gel, or Spray Application

Grams product per square centimeter of hair
45
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Hair Characteristics

Flaking and Residue

On Hair
On Comb

48

9/2/2019

16



9/2/2019

Static Inhibits Control

Calibrate and Validate
Your Panel

Shine. 10.very, very shiny
Evaluate visually how shiny the tress is. 9.Very shiny
8.Shiny

7.5hine to moderate shine.
6.Moderate shine
5.Average shine

4slight sheen

3.0ull

2Very dull

LVery, very dull

Stiffness 10.Very, very stiff
Compress curl between fingers and evaluate | -Verysti

how stiff the curl is. St moderately stiff

6.Moderately stiff
5.5lightly soft
4.Moderately soft
3.50ft

2Verysoft
LVery,very soft like natural hair)

Curl Snap 10.Excellent springback (ke a rubber band)
Hold the top of the tress and place your ‘;-ze'vd good St:mtba‘k
fingers in the center of the curl and gently e

7.Moderate to good springback
pullto full extension, then release. € Moderatespringhak

S Fairspringback
4.Fairto poor springback
3.Poorspringback
2.Very poor springback
LNospringback (completely falls out) 51
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Hair Characteristics

9/2/2019

Stiffness Curl Snap CombDrag  CombResidue  Hair Residue  Manageabliity
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Static

Close-Up View Hair Tress Geometry
Below the Texture Analyzer Probe

Stiffness Ratio
Flexibility

HSA
chowicz

»F;- maximum force in the 1%t deformation

»F,/F, - ratio of maximum forces in the 10t
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Example of typical measurement by DHSA
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How do | know if | Finished?

55
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Personal Evaluation

¢ Make Your Own Assessment

¢ Understand the Scores and
Assessments of Others: Panel Tests

+ Did it meet all the Profile requirements?

56
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57
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Removability from Hair
|

58
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Visualizing Deposit

Employs
Negatively
Charged
dye to
show
where the
cationic
molecules
remain

59
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High Humidity Curl Retention

4 Alternating Formulas, 80°F, 90% RH
Repeating, 1-2-3-4 then 1-2-3-4; 0.35g gel/2g hair

©AS| 2019 jdallal@ashland.com _
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HHCR of Typical Styling Polymers

62

Clarity on Glass ~Hair?
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Anti-Breakage Method

%

9/2/2019

=%

Flat iron regimen

/ ! oy % ) Quantify breakage
o ’:;KQ <aad .
g mb tresses - Gy

Comb
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Webbing/Flakin
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What Did YOU Leave

Behind ? %

Water and
Other
\olatiles
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Shine

© AS| 2019 jdallal@ashland.com
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Luster
Evaluation
Apparatus

Linear

Polarize[lsop of
@ Hair
N

Tress

Digital
Camera Bottom of
Hair Tress
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Line Intensity Measurements
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Shine Evaluation
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71
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~

Plus Baffling and Side Scrape

Then Scale-Up

Order of Addition (A to B or?)
pH

Mixing speed vs Shear

lonic character

Molecular Weight

72
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Test Processing
Order of Addition

9/2/2019

1. Add the Polymer/neutralizer premix solution to
the acidic gelling agent slurry.

2. Partially neutralize the gel before adding the
polymer. Then complete the neutralization
(i.e., add the neutralizer to the polymer solution
prior to combining).

3. Neutralize/thicken the gel before adding the
polymer powder or solution.

4. Add the polymer to the un-neutralized
gelling agent.

©ASI 2019 jdallal@ashland.com
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Foam Textures and Looks

74
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Stability Records

Stability Record
W |

g Sk ot Framuia W 11171 7% 35151 wih 0 25% scbid (1.25% asis)

©ASI 2019

25



Finalize

+ Test

* Modify, Adjust, Retest

* Run Stability and Performance (vs Aging)
* Scale-up and Run Stability, Performance
+ Test Errors and Limits of Specs (How to set?)

76

©ASI 2019 jdallal@ashland.com

9/2/2019

Forced Error Analysis

* How robust is the formula?
+ Can you identify an Error Visually?
+ Salt Curve is an Obvious for Shampoos

* What are the limitations of the Production
Environment?
— Weighed in, Weight by Difference, Pumped
in, Metered in?
— What If?

77
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Controls

* Temperature

« Distance/weight

*  Benchmarks

* Bracketing

* Substrate

+ Swatch Consistenc

78
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Starting a Project
Evaluation of Profile: First

* What kind of package and dispenser will deliver
the product to the consumer?

*  How much product they will use in one
application?

*  Will they apply the product to wet or dry hair

*  How they will disperse the product onto or
throughout the hair or parts of the head of hair?

*  How they will dry it?

*  What will the hair look like after it is done?

* How long does it need to last (maintain the desired
look), either FIXed in place or FREE flowing?
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Strategies

* Choose a Matrix to Deliver the Actives
— Commensurate to the Package, HairStyle and
Styling Technique
Choose the Active Polymer and Modifiers to
Deliver

— Feel Characteristics
— Holding Power
* Adjust Levels to Optimize, Test Performance on
Hair
* Run Scale-Up Studies, Stability, Efficacy

80

©ASI 2019 jdallal@ashland.com

It's the Formula that Performs

+ It's a Concert of ACTION
* Not an Individual Ingredient
* Not the Package

e It's What YOU Created...

81
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Make and Evaluate

« Remember Mistakes as well as
Successes

* Everything is GOOD Eventually

©ASI 2019 jdallal@ashland.com
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References

+ Harry’s Cosmeticology (Marty Reiger)
* Hair and Hair Care (Dale Johnson)

+ Chemical and Physical Behavior of Hair
(Clarence Robbins)

* Maison G. De Navarre

* Spray, C&T, HAPPI, etc

* American Salon, PBA, Modern Salon
+ BTC.com, etc. etc. etc. YouTubes
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Thank You to my Mentors

and Influencers

Develop relationships with multi-mentors

©AS| 2019 jdallal@ashland.com
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Thank You

= Enjoy Designing, Creating,
Making, Testing, and Improving
= Nurture Several Mentors

- Raise the Bar Pay it Forward

Joseph A. Dallal, L.C., M.Sc.  jdallal@ashland.com  210-380-1326 85
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What Would you
make for me?

86
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disclaimer

87
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(f Ashland

always solving
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