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Letter from the Chair

Dear CTSCC Members and Friends,

As | write this letter from the comfort of my house, with a warm cup of tea
and my dog on my feet, | feel the deepest gratitude for everyone globally
coming together in this unique time of our lives. | hope you all are healthy,
safe and enjoying this new way of life. In our March newsletter, we were
looking forward to the changing of seasons and prioritizing the planet through
learning about sustainable formulation at our monthly dinner meeting.
Instead, we all quickly learned to prioritize the planet by staying home and
slowing the spread of COVID-19.

This year is an unexpected adventure, and the CTSCC board is working to
adapt and harmonize with our new normal. Fortunately, our wonderful
speakers for March and April will be postponed to September and November.
We will continue to monitor social distancing policies regarding our future
events, and we will communicate that information to you. Please reach out to
us if you have any suggestions or ideas to help make our chapter better.

The ability we have as humans to connect with each other and thrive under
challenges is extraordinary. One of the silver linings during this pandemic has
been the way we all have adapted to this new normal. Thankfully technology
has put all the knowledge in the world at our fingertips, and we can learn
about anything from the comfort of our own space. From the structure of hair
to trends in the personal care space to personal development, there is an
online resource for everything. The NYSCC has been hosting their At Home
Live Series with webinars on relevant topics that | would highly recommend to
anyone in our industry, NYSCC.org for more information.

Our industry is working so hard to help keep consumers safe and happy, and |
feel very lucky to be a part of it. Many of our local companies are donating
money, time, resources and/or products to help bring an end to this
pandemic. Still, many consumers are relying on our products for their joyful
moments in isolation: dying their hair fun colors; applying face masks for self-
care; or even trying out the newest makeup challenge.

Thank you to everyone for your hard work and dedication, | look forward to
seeing you at upcoming events, whenever they may be!

Jen Macary
2020 Chair, Connecticut Chapter
Society of Cosmetic Chemists
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How We’re Working Today

Take a look at how our members are working remotely or differently in today’s environment.

- R

Nina Miotto
5 Color coordinating
Dan O’Neill batches & PPE
Home office with assistant Stanley J!

Jen Macary
“Ghost-town lab” proper PPE

Faith Corbo
Workstation conveniently next to coffee

More on page 12!
PEG-free emulsifiers Siltech Corporation
Extended wear resins Toronto, Canada
D5 alternatives SILITECH +1416.424.4567

www.siltech.com

Pigment dispersants sales@siltech.com

Gloss additives

PERFORMANCE INSPIRED INGENUITY

Rana Zaki
Bar soap making process

meg Newsletter — Vol. 37 No. 3




. ¥ < / 0 =
Society of s g <OQA/
Cosmetic Chemists * o Scn, OcHs

Connecticut

Technical Corner

How Much Do You Really Know About Fats and Oils?
Benjamin Schwartz
Senior Personal Care Applications Specialist - AAK
Originally published on NYSCC Blog

FATS AND OILS ARE UBIQUITOUS IN PERSONAL CARE AND COSMETIC FORMULATIONS.

So much so that as cosmetics chemists we often take them for granted or fail to appreciate their various
characteristics. Whether natural plant oils/fats, synthetic esters, or petroleum-derived hydrocarbons, we often don’t
consider much more than the aesthetics of whether one feels lighter or heavier, slippery or draggy. Even more
overlooked is how their unique chemical compositions determine those characteristics and how they apply to different
product types.

Despite our industry’s somewhat naive approach, this is a subject that can encompass entire careers
for some lipid chemists. But for the sake of blog-post brevity we will keep the scope of this current conversation
somewhat narrow.

Here we’ll go through a brief overview of how the molecular structure of triglycerides, and the
fatty acids that comprise them, determine the interdependent properties of oxidative stability, melt profile, and
compatibility of different oils and fats. Knowing how these properties determine the unique characteristics of
particular oils and fats can help us to make better choices for different product applications.

WHAT ARE TRIGLYCERIDES?

To take things all the way back to the beginning, we should explain that triglycerides are the major molecular class
comprising natural fats and oils. Which is also to say that the science of oils and fats can often be reduced to the
science of triglycerides. This is because once natural oils and fats have been put through their typical processing and
refinement the only non-triglyceride components usually left will be sterols (and some other sterol-like components),
and often at a level less than 1%. So, it can often be safely assumed that the characteristics of different oils and fats
are simply the macro level behaviors of different combinations of various triglycerides.

So, let’s look at the basic structure of triglycerides and their constituent fatty acids. A triglyceride is
composed of three fatty acid chains connected via a glycerol backbone. The bonds at which the fatty acids join the
glycerol are ester bonds, created by dehydration synthesis using the carboxylic group of one fatty acid and one of the
hydroxyl groups of the glycerol (Fig. 1).

(cont. on next page)
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Three fatty acid chains are bound to glycerol by dehydration synthesis.

3 water
Glycerol 3 fatty acid chains Triglycenide, or neutral fat molecules
I : | I : 1
H (o] H [o]
Hoeme— 1 Ho— é—cu,—cn,---(mg— CHy—CH, H—G—0— f!':—CHg—CH?'“ CHy—CHy—CH,
| ° | ¢
H—C—0|— H + HO — &—CHy—CHy—CHy—CHy—Cty [ > H—c—0— & CHy—CHy CHy— CHy—CHy + 3,0 KOSTER (‘ KEUNEN
(o] (o]
H=¢=0 - 1 Ho- [ —— H—G—0— & CHy—CHyCHy—CHy—CHy
H H

Fig.1 — Triglyceride ester formation via dehydration synthesis

Once the triglyceride is formed we get a structure like that shown in Fig. 2:

CH,

“"s VEEGUM® VANATURAL'

Magnesium Aluminum Silicate Bentonits Clay
Fig. 2 — Example triglyceride with one oleic chain C18:1 (blue), one linoleic chain C18:2 (green), and one linolenic

chain C18:3 (red) Unique Clays from a Unique Place

American Desert Clay

[Innovation
LOMES
Naturally K

Vanderbilt Minerals, LLC

AWnolly Owned Subsiiary of . Vander#t Helding Company, Inc:

k N et | k 33 Winfield St., Norwalk, CT 06855 e 800-562-2476

_ www.vanderbiltminerals.com
mineralsales @ vanderbiltminerals.com

VEEGUM and VANATURAL aro rogistorod trademarks of Vandordit Minorala, LLC.
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(cont. from previous page)

(It’s important to remember that the structure shown in Fig. 2 is a flattened two-dimensional depiction of a three-
dimensional object. In reality, this molecule would be folded into a complex, bulky shape.)

As you can see in Fig. 2, there can be different types of fatty acids present in a single triglyceride molecule. Some may be
fully saturated, like Stearic Acid (Fig. 3), and have an overall linear shape, with no kinks or bends. Others may be mono-
unsaturated like Oleic Acid (Fig. 4), or poly-unsaturated like Linoleic Acid (Fig. 5), and capable of bending and folding in
various ways. The degrees of unsaturation (or the number of double bonds in the chain) determine the flexibility of each
chain, and thus the possible shapes and comportments of the overall molecule.

"OMW\/\/\/\/

o]

Fig. 3 — Stearnic Acid C18:0

Fig. 4 — Qleic Acid C18:1

uO B
¥ &
o] a'
e eersen . High
Fig. 5 — Linoleic Acid C18:2
\ Performance
(cont. on next page) <~ Ingredients
” =~ for Skin and
Hydrosella % Hair Care
Osmo-hydration to Smooth, mild, natural
and stable

fight against dry skin
From product development to launch, our

technical and marketing experts are here to help
you meet the demands of consumers worldwide.

www.charkit.com | 203-299-3220

L] R
harkitgene

——— an LBB Speclalties Company ——
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(cont. from previous page)
WHY IS THIS IMPORTANT?

There are two crucial things to take from these descriptions and
illustrations of fatty acid chains and their structural contribution to
triglyceride composition and shape.

One, is that the relationship between the degrees of unsaturation of the
fatty acid chains and the shape of the overall triglyceride molecule is
what determines the melt point of the triglyceride (or rather the melt
point of a significant mass of identically constituted triglyceride
molecules). This relationship between unsaturation and molecular
shape also relates to compatibility of different oils and fats, which we
won’t discuss much here.

Two, is that the degrees of unsaturation within the
fatty acids of a triglyceride determine the vulnerability of that
triglyceride to degradation via oxidation (also to photodegradation).
So, a mass of oil or fat that has higher degrees of unsaturation within its
constituent fatty acids will have a lower melt point and a greater
vulnerability to oxidation. While a mass of oil or fat that has lower
degrees of unsaturation within its constituent fatty acids will have a
higher melt point and a lower vulnerability to oxidation.

Thus, degrees of unsaturation and melt point have an inverse
relationship. That is, the more unsaturation, or the more double bonds
present, the lower the melt point (Fig. 6). As well, the degrees of
unsaturation and oxidative stability also have an inverse

relationship. That is, the more unsaturation, or the more double bonds
present, the lower the oxidative stability.

Melting point (°C)
8 8 8
~

0 1 2 3 4
Number of double bonds

Fig. 6 — Melt point versus double bonds (unsaturation) present in a fatty acid chain

(cont. on next page)

Innovating beauty
— clean and simple

Gain access to
sustainable
ingredients

Natural and organic
ingredients, powders, colors,
proteins, surface treatments,
and more.

Learn more: (800) 687-3982 or
brenntagpersonalcare.com.

ConnectingChemistry

BRENNTAG 4
L4

A leading supplier of unique
specialty cosmetic ingredients
to the cosmetic and
personal care industry.

BARNET

Where Science Meets Fashion

Barnet Products | 201-346-4620

www.barnetproducts.com
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(cont. from previous page)

(One thing that we’re not considering for the sake of simplicity is the chain length of the fatty acids, though this can be a
significant factor in melt point, and to a lesser extent oxidative stability. Though, it should be noted that the degree of
unsaturation has a more significant effect on melt point than chain length for the fatty acid range that we typically
consider in plant oils and fats. An example of this would be that the melt point difference between Lauric Acid C12:0 and
Stearic Acid C18:0 is about 30C degrees, while the difference in melt point between Stearic Acid C18:0 and Oleic Acid
C18:1 is about 60C degrees.)

WHAT’S NEXT?

There is a deeper conversation to be had about how individual triglyceride molecules line up when crystallized into a
solid, and how this ability of the molecules to stack and align in a particular fashion is really the mechanism that
determines the melt point of individual fats oils and the compatibility between different oils and fats, but that’s beyond
the scope of this post.

As well, there is another
conversation to be had concerning how the
double bonds present in mono-unsaturated
and poly-unsaturated fatty acids are the sites
of vulnerability to attack by oxygen atoms,
and how that process occurs chemically, but
again that is beyond the scope of this article.
(One last technical point is that the analytic
measurement used to determine the degree
of unsaturation is know as lodine Value. If
you ever see lodine Value, or IV, on a
specification sheet this refers directly to a

PARADIGM SCIENCE INC

measurement of how many double bonds SRR o i 7
. . y . UNIQUE INGREDIENTS. F
there are in a mass of oil or fat. The units are X

essentially arbitrary, but the typical range is www.paradigmscience.com sales@paradigmsclence.com
about 0-200, with most natural oils falling in
between these two limits. For example,
Coconut Oil has an IV of about 8-12, while
Flaxseed Oil is about 178.)

Now that we have a decent
understanding of fatty acid saturation and
how it determines the characteristics of a
triglyceride, let’s look at a couple of examples
of actual oils and fats.

Vegetal
Alternatives

(cont. on next page)

richem
Grape Vine extracts

S SISTERNA
=

ucrose esters
Natural

Anti-Oxidants Moisturizers Cobiosa’)

Exotic extracts

sales.us@mmpinc.com ¢ www.mmpinc.com
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(cont. from previous page)

OILS AND FATS
The first is Coconut Qil, which is a fairly simple example, as it is composed almost entirely of saturated fatty acids (Fig. 7).

Coconut Qil Fatty Acid Composition

Fatty Acid Chain Length Percentage
Caprylic Acid C80 9

Capric Acid C10:0 6

Lauric Acid C12:0 47

Myristic Acid C14:0 18

Palmitic Acid C16:0 9

Stearic Acid C18:0 3

Oleic Acid C18:1 6

Fig. 7 — Coconut Qil Fatty Acid Composition. Dominated by Lauric Acid, a medium chain, saturated fatty acid.

We can see that only about 6% of the triglycerides of Coconut Oil are composed of unsaturated fatty acids. Thus, given
what we just reviewed, we should expect that Coconut Oil will have a relatively higher melt point and that it should be
relatively stable against oxidation. And that is what we see. Anyone who has seen a jar of Coconut Oil knows that it is
solid or semi-solid at room temperature (~22°C), as opposed to most common oils which are fully liquid at room
temperature. And anyone who has kept a jar of Coconut Qil in their pantry, or lab, for a significant amount of time will
know that it rarely goes rancid. And now we know that these two characteristics of Coconut Oil, solidity at room
temperature and long-term stability, are directly determined by its fatty acid composition.

(cont. on next page)

Your source
for speciality
chemicals
worldwide

CaribbeanNatural

Produdtsdnc.

Naturally Grown, Ethically Sourced, Sustainably Produced

Cosmetic Ingredients from Around the Globe RITA Corporation
o~ 850 South Route 31
N H
Y www.catibnaturalproducts.com Crystal Lake, IL 60014 USA
16 Passaic Avenue, Unit 1, Fairficld, NJ 07004 USA T 815.337.2500 or
toll free 1.800.426.7759
F 815.337.2522

www.ritacorp.com
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Let’s look at one more example to close out our discussion.
Corn oil is another common oil but it has a fatty acid composition that is markedly different from Coconut Oil (Fig. 8).

Corn OQil Fatty Acid Composition

Fatty Acid Chain Length Percentage
Palmitic Acid C16:0 10

Stearic Acid C138:0 2

Oleic Acid C18:1 29

Linoleic Acid 18:2 56
Linolenic Acid 18:3 3

Fig. & — Corn Qil Fatty Acid Compositicn. Dominated by Linoleic Acid, a long chain, polyunsaturated fatty acid.

When we look at the composition of Corn Qil, we see that it is composed of only about 12% saturated fatty acids, and
almost 60% polyunsaturated fatty acids. Thus, we should expect that it will have a relatively low melt point and should
be relatively unstable against oxidation. And again, that is what we see. Of course, Corn Oil is liquid at room
temperature, so its melt point is somewhat irrelevant for our purposes. However, we can instead talk about its freeze
point, which is about -11°C. This is well below the freezing point of water. So, while Coconut Oil is typically solid at room
temperature, Corn Oil will remain liquid well past the point of ice forming. That’s a difference of about 35C

degrees. Now we can really start to see how the fatty acid composition of different oils can affect their respective
melting and freezing points.

Additionally, we can look at the oxidative stability of these two example oils. Corn Qil has a relatively
low oxidative stability because it’s high poly-unsaturated fatty acid content drastically increases its vulnerability to
degradation relative to an oil like Coconut Qil. And if you’ve ever looked at the specification sheet of Corn Qil that is
intended for use in a personal care or cosmetic product, you will likely see that it has some form of antioxidant
added. This is necessary for the oil to maintain a decent shelf life. Whereas Coconut Oil will rarely, if ever, have an anti-
oxidant added. (In the past, this would have been synthetic compounds like TBHQ, BHT, or BHA. However, as the
market calls for more natural solutions we have seen increased use of Tocopherols and Rosemary Extract.)

The last point I'll make about these two oils is that they are not very compatible. That is, if you were to
use them at equivalent levels in the oil phase of an emulsion, or an anhydrous product, they would not want to form a
very stable, homogenous mixture. And this is again because of the differences in their fatty acid compositions. Their
differences of medium chain versus long chain, saturated versus poly-unsaturated, and higher versus lower melt points
do not allow for their triglyceride molecules to line up well with each other. They’re different shapes and because of this
they want to crystallize at drastically different temperatures. Because of this incompatibility we would want to choose
one oil as the major portion and the other as a minor portion. Such that there is at least a 2:1 ratio.

CONCLUSION

Hopefully, this brief comparison of two common oils has given us some perspective as to how differences in triglyceride
and fatty acid composition directly determine the unique characteristics of different oils and fats.
We could spend a lot more time getting into the details of what we’ve discussed here, as well as further comparisons of
fats like Shea Butter or oils like High Oleic Sunflower Oil, but that will have to be for another time.

AUTHOR

Graduating with a Bachelor’s Degree in Biological Sciences, Benjamin Schwartz began his career in Personal Care as a lab technician for The Estee
Lauder Companies. After a move to the west coast, he spent 12 years as an R&D Chemist, and then Manager, for contract manufacturer Columbia
Cosmetics. Through this experience, he has gained an intimate knowledge of personal care chemistry and formulations. Now having joined AAK, a
global vegetable oil manufacturer, he brings this knowledge and insight to the world of plant-based lipids and their applications for personal care and
cosmetics.
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Volunteer with the CTSCC!

Become more involved with
our chapter by volunteering!

ACTIVES

INTERNATIONAL, L.L.C

Answers in Nature

As a member of the board, you
can gain exposure to the
national SCC organization,
experience in a trade DISCOVER \
organization (suitable for The Natural Choice
adding to a resume), excellent
networking opportunities, and
a voice in future speakers.

ViaPure' » ViaFerm’

High purity extracts & ferments
Natural & sustainable

Please contact any board or
committee member with
guestions or for additional

details. MAROON GROUP LLC
50 INDUSTRIAL CIRCLE, LINCOLN, R.I, 02865 USA
MAROONGROUPLLC.COM | 800.296 4942

201-236-2828

Inspiring innovation through advanced pww acvesiierational.com

IM MAROONGROUP specialty chemical distribution

Supplier’s Day 2020 (New Date!)

A NEW YORK
E CHEMISTS

SUPPLIERS’ DAY

@Wﬂémfy C@&Wﬁtf
SUPPLIERS’ DAY 2020

SEPTEMBER 30 - OCTOBER 1, 2020
JACOB K. JAVITS CONVENTION CENTER
NEW YORK CITY

REGISTRATION NOW OPEN!
WWW.NYSCC.ORG/SUPPLIERS-DAY

Visit nyscc.org/suppliers-day for more information.
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Upcoming Events

May 19 — NYSCC At Home Live: Tonal
Comeback: Future trends 2020
(online)

May 21 — NYSCC At Home Live:
Combating COVID-19 with Green
Chemistry (online)

May 26 - SCC Quebec Chapter:
Patents Webinar

m Essential

Distributing ingredients from the
finest manufacturers

770.831.9010
www.essentialingredients.com

How We’re Working

Sue Sperring
and Autumn

Yingxia Wang
Are hard hats next? ©

I

Erik Gutmann
WFH set-up

Open your eyes.

Suga®Nate 160NC
Sodium Laurylglucosides Hydroxypropylsulfonate

- Lowest* eye irritation score

- 100% naturally-derived

- EO-free, palm-free, biodegradable
- High-foaming

- Ships without preservatives

2 Colonia
@ Chemical

I Visit www.colonia
*Results for both
irritation pott )
e
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Connect with area professionals
through the newsletter!

Do you have an employment opportunity in the Connecticut area
or beyond?

Is there a technical article, raw material insight, relevant writing,
or other piece you’d like to share with the community?

Have you captured photos at CTSCC events?

Please contact Yingxia Wang to be featured in the newsletter
(yingxia.wang@unilever.com).

Are you interested in supporting CTSCC with a newsletter

Alzo International Inc
sponsorship? Please contact Michele Margherita for more

1650 Jernee Mill Road

information (mmargherita@brenntag.com) or visit P R “°‘g0ﬂ°;s§gx?‘(’783722) B e

ctscc.org/advertising.
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Photo of Hartford by llirjan rrumbullaku (Flickr)

We are a chapter of the National Society of Cosmetic Chemists.
The National Organization is dedicated to the advancement of cosmetic science. The Society strives to increase and
disseminate scientific information through meetings, continuing education courses and publications. For more
information please make sure to visit our website: www.ctscc.org
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