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This journal is a periodical publication that can be printed or
published electronically. It is published every school year and
contains a variety of content on topics related to chemistry found
in the real world. The first issue is dedicated to the topic of nail
styling.

In this publication you will learn about the beginnings of the beauty
industry and the different layers formed on the fingernail during
nail styling. You will also learn why you feel different sensations on
the fingernail when applying nail polish. These sensations include a
cool, cold feeling followed by a burning sensation.

Parallel to this publication, a popular science program “What's in
the lab...?” has been prepared, in which students of our school talk
about chemistry.

(https:/ [www.youtube.com/watch?v=kNSE7gXbXX0)
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THE FIRST SCENE - AT THE STUDIO

Presenter: Hello and welcome to the premiere episode of "What's in the
lab...?". In today's episode we will look for a common theme between
dentistry, chemistry and nail styling. | have invited a spokesperson from
Nail Systems International (NSI - [n-es-i]) to our studio.

Good morning sir.

Spokesman: Good morning! Thanks for having me.

Presenter: For those of you who do not know, NSI is a major
manufacturer of high quality products for the beauty industry, especially
in nail styling [1, 2].

Spokesman: Yes, that's right, NSI is committed to nail technology, striving
for more perfect techniques and faster applications. NSI was the first to
market fiberglass-reinforced polymers, light-activated liquid and
powder acrylics, and UV-curable gels.

Presenter: Please tell us how NSI got involved in the beauty industry.
Spokesman: NSI is a family business. Rick Slack, son of Fred Slack, is the
owner and also the president of the company. Dr. Fred Slack was an
innovator in the dental industry, and a leader in developing the first
prosthetic products for the beauty industry.

Presenter: So we can say the beauty industry originates from dentistry?
Spokesman: Yes.In fact, on one occasion, in 1957, while working in his
dental laboratory, Dr. Slack cut his fingernail on his thumb. As a solution,
he used aluminium foil and dental acrylic to create a platform to attach
the nail and the first artificial nail was created. If it were not for dentistry,
the field of nail design would never have developed.

Presenter: | would say, if it wasn't for men, the field of nail design would
never have developed.

Spokesman: We would do anything for women. R
Presenter: Thank you very much for talking to us. Have a great day!
Spokesman: Thank you for inviting me! It was my pleasure.
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THE SECOND SCENE - "BE BEAUTIFUL" SALON

Presenter: The first records of nail styling date back to the Bronze Age.
In Babylonia, in 3200 BCE, painted nails were exclusively common
among male warriors. Their nails were painted before the start of battle
[3]. Today, beautiful, well-groomed hands are the business card of
every woman. Let us now move to a beauty salon to see how the
process of nail modelling looks like.

Erasmus+

Customer: What should | consider when | want to have a manicure?
Beautician: Firstly the type of fingernails that you have, and secondly
the type of job you work for. If clients have a job that requires intensive
use of their hands then | advise against a hybrid manicure because the
hybrid is soft and weak [4].

Customer: So the hybrid manicure should only be done for special
occasions or jobs that do not require the use of hands often for physical
lalor?

Beautician: Correct. | recommend a hybrid manicure to women whose
fingernails are strong, hard and also beautifully formed. A hybrid will not
last long on a thin, flexible, inherently weak nails.

Customer: Aha, well based on what you said this type of manicure is
not for me.

Beautician: | recommend the gel treatment to harden the natural nails.
Nails made with the gel method will be more durable than hybrid nails
and at the same time will be resistant to mechanical damage. They are
perfect for women with brittle and fragile nails and those who want to
make their nails longer.

Customer: What is the difference between the chemical composition of
a gel and a hybrid?

Beautician: Chemically they are identical, differing only in the
proportions of ingredients. They consist of methacrylate monomers gnd
photo-ionizing compounds that start the polymerization reaction.
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THE SECOND SCENE - "BE BEAUTIFUL" SALON

Customer: And why do | feel unpleasant burning sensation when
holding my hand under the lamp?

Beautician: Polymerization occurs on the fingernail. This is an
exothermic process. During this process, energy is released from the
system and into the environment.

Customer: Indeed, you talked about this in our online classes. It's an
extra bit of energy.

Beautician: Yes. On the other hand, when removing traditional nail polish
with nail polish remover, the nail polish remover contains a chemical
known as acetone. When applying acetone remover there is quite a
different sensation - a cool sensation. This is because the evaporation
of acetone is an endothermic process.

Customer: Yes, | remember that! Energy is drawn from the environment
into the system.

Beautician: As you can see in beauty salons this knowledge can be put

19
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THE THIRD SCENE - AT THE STUDIO

Presenter: The market for professional nail styling is rapidly growing. Nail
modelling is a beauty treatment that women opt for very often. What
actually happens on the surface of the fingernail during this procedure?
| will ask a Professor from the University of Pennsylvania about this.

Good morning, Professor.

Professor: Good morning to you. Thank you for the invitation to the
studio.

Presenter: Professor, we already know that the first artificial nail was
made by dentist, Dr. Fred Slack, a graduate from the university where
you presently teach. Please explain from a chemical point of view, what
are the layers formed on the fingernail during its modelling?

Professor: Chemically, they are polymers. Polymers are made up of
macromolecules, which are extremely large molecules, hence the prefix
macro. A single macromolecule is built from monomeric units that are
repeated many times. We can imagine such a macromolecule as, for
example, a "string of beads” of very long length and very small diameter.
When there are enough of these macromolecules they form a polymer
[5].

Presenter: Did | understand you correctly? In order to form a polymer,
we need to have a "bead’ and many "beads” when connected will form
a macromolecule?

Professor: Yes, exactly! These "beads” are monomers. In this case the
monomer is methyl methacrylate, or methyl 2-methylprop-2-enoate.

It is the methyl ester of 2-methylprop-2-enoic acid.

Presenter: Very difficult names.

Professor: This is the name recommended by IUPAC.
Presenter: And how is the polymer formed on the fingernail during the
cosmetic procedure?
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THE THIRD SCENE — AT THE STUDIO

Professor: A polymer is formed by polymerization. It is a multi-step
process. In the first stage, the initiator, benzoyl peroxide generates free
radicals. The radicals are formed by the homolytic breakdown of the
oxygen-oxygen bond in benzoyl peroxide. As a result of this breakdown,
a particle with an unpaired electron is formed — known as a free radical
which is highly reactive. In the second step, the free radical attacks the
M bond present in the monomer. A macroradical is then formed. In the
next step the macroradical attacks the m-bond of another monomer,
this step is repeated many times. In this way the carbon chain, or
backbone, of the polymer grows. In the final stage, the recombination
stage, the two macroradicals combine to form a covalent bond
between them and the polymerization process stops.

Presenter: And a durable and resistant polymer layer is formed on the
fingernail. How does this layer differ from a layer of regular polish?
Professor: Layers of ordinary varnish are simply applied and left to dry, |
that is, until the solvent evaporates, a thin layer of polymer, usually
cellulose triazotate (V), remains on the fingernail.

Presenter: Do you agree with this conclusion, Professor? The common
theme among dentistry, chemistry and nail design relates to polymers.
Professor: | would go further in these considerations, polymers are
everywhere. The objects around us are made of polymers. You and | are
made of biopolymers, such as proteins, carbohydrates, and nucleic
acids. So polymers are the common denominator for inanimate and
animate matter.

Presenter: Amazingly, you could say that polymers are the building
blocks of life. Thank you very much Professor for explaining the o
mechanism of the polymerization process and for making us realize %
what role polymers play in our lives.

Professor: Thank you for having me.

Presenter: This concludes our first episode of What's in the Lab...? Thank
you for your attention. Subscribe to our channel that combines
education and humor. We will see you next time.

Presenter: Oh wait, | nearly forgot, | have a chemical riddle for you. )
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A chemical riddle and a joke. A scene in the chemistry laboratory.

Student 1: Are you staying behind? What are you doing?

Student 2: | am finishing my chemistry project. And what are you up to?
Student I: 'm in a rush. | have met a girl, | think she is the one for me!
Today is our first date.

Student 2: Lucky her.'m sure you will be the best possible partner for her.
Student 1: Why do you say that?

Student 2: Because you will be great at solving all kinds of problems.
Student 1: | still dont get it ...

Student 2: Because when you become a chemist you will have ..all the
solutions!

Chemists make chemical solutions. Solutions are answers to problems.

NOW]


https://www.thoughtco.com/how-to-prepare-chemical-solutions-608138
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The pressni imvession relsies 0 the trestment of nails,
and more particafarly te a dnvice Gor impreving the
ghysical and mifntic characieristics thereod and has Sor
an objest the provisen of @ device for applying & malr—
risd to a human noil for exteading it and o imprave de
artagth 4o the appearance of the nall

Tha problem of saintssag presentible il par
ticulacly Smger mails, has always been of peime impes-
tanes, particilardy to women, This is particularly e
wheee it & desined o eshancs the sppearancs of the nadl
& by increasing ils langth, particularly in those lnstumoes
wheee the nall 4o be improved Bas bean soverely brokan
wr demaped, or s very thin or briile and iscapsde of
being mmeally developed 1o 2 dosired length,  Artificial
mails bocome decaviied 100 sasly and & mot knd sirength
1 the bady of the wail,

In secordancs with the presoot invention, thers s pros
wided a dovics Tor we in goiding the speliction of a
suitable coating material which not only adheses o the
surfaze of 2 mil 0 improve the comtour, sh
strenpis of the Ball, s alse fodma &8 extefsion ihereol
ol the sime. comtoer a8 the nail.  The device is comprissd
of & poction exteading forward eyl the nad 4o be
erpated, amd another pontion which extends backwand an
either dle of the sail, The sscond-mmed porfion pro-
vides a means for attaching the device 1 the digh beas-
ing the nadl. Mors pacticularly, the divice s eomprised
of an open-eaded body member for peceiving the sl
Bearing &gty for szample, a finger, aad has @ pordien
which i pluced sdjcent s el in contscl with te Neshy
end poction of the fingsr. ‘The body member or portiea
wtends forward be he nadl in 1 millesgihening
dirsetion 5o as 1o provide o plasform mpon which the
nmmll rrw be applied when i is desired 10 lengthen

The plaiform parilon of the deviee & bocated
ud m:llul:unen in a proper position relntive 1o the nail
and 1y Be Sager by mens of sl exiending portine
of the body memter adapted to e positionsd along the
apposits sides of (he fingse. The exlemling portios: nol
ardy previde the suppert for the device In soch 2 man-
does mot depend i any way om the
o of altachmel, Bl al provades
o pition fo conform with the con-
wiir of the nail, In Grker te prevent the ssatisial spplied
ta the nsil fram adbering 10 the placform, the sarface is
made ressiant to adbesion with B sleial,

dn 4 prefeered form of the present invention the devics
is mmde flexible so that the plaiform may b shaped ,m{
conformed with the contour of the txu.urq peetions ef

2
of the investion and for further objects and sdventiges
dhereol, eeference may e had to the followdng deséripe
tion, taken in ponjunciion with the accompesying draw-
ings, in which:

Fig. 1 Is o top plan view of o preforred ambodiment
of an articly or device, embedying tha present javention,
Eor s i 4 micans for kenptiesiag the nul

Fig. 2 Is a crosssectional view token along the s
coerespemiling with linp 3—32 of Fig, | and ilmeroling
the varlous lassisa thereof;

Fig. 3 is a parspeciive view u( the dovics Mesteated in
Figs, | and 2 Favigned io a Sager;

Fig 4 Is o peespscibve view Ulusimtiag the dsm'u of
Figs, 1 and I fasteoed o 2 fimger whoss nall
severely dsmaed,

Figs, $ and & (lfustrase the steps of apslying a coating
o nuilextending mataral o s nafl and 1o the devies]

Flg. 7 illustroies o finger and mall to which @ contng
mmnll hias beem applind;

8 il anaher fons of o preess bBven-
I|u|| = which the devive is formed from fnbe stock;
Flg 9 1I|u;n\|u5 the deviee of Fig, 3 in podition ea

&

=

B

" s |0 11 and 12 illustrale yel other forms af the
W preenl investios usable i e practloe of lengthening
aml.far ooating of a digt nail.

Beferting now o the drawings wherein Sie refenencs
charaziers desiprate the same paris throoghoi the sev:
aral wiews and more mrtizulsdy o Fig, | amd 2, there

10 s lllusirared an expendable formes or device 26 embody-
ing the peesent invemion.

The device !ﬂ s substaniially circslar in shage with 2

la# pesiphery to o subscantlally sing-ssaped body.
15 Tha receniricity provides 3 wiler partion 23 which Zorms
a placfore for & nell-coaring and sall-exteading materil.
The width of the devicn 3 decrenses From the plaiferm
arem 23 1o the side poctions of exbensons 17 and 23
which serve nol 2aly o secure tha deviee 20 to 3 digit
40 bag alss 1o contrel the saps and cantoer of the platleom
33, The devict 20 of Pips, 1and 2 is of the expendabls
ope It i of low cost e is conveniznily stamsped from
a lamisated mateolad, cae side 24 of which may ¢ a metal
foil, snch. &% alomioem or tin, with a hase portios 28 of
43 puper coveenl by & coating of adheshe 352 The ol
hestre miny Be of the pressere-sonsitive Iype, in which
cind it will be profected by & removable cover, of prefer
ably It 13 of the dry type which sfter moistening will
adbers o th fingper.
W As s well known, malls vary In ihei ir cross-secthonsl
conbour and, of courss, ire, Meverthelem, the device
20 fr universsl in sppl and only car slze peed be
supglied in order ko apply the mail-costing wnd nail-
exiending material 1o the mils of eich dige of hands
B wigely dilfering in slzr More particularty, the device 20
in Fig. 3 Is shown in its fined position sfixed o a dige
26, v will be absereed dhar the inner s portion 23
kas been moved Seacath the and 2 mail of the digit
26 snd that the side extensionm 17 .mu 34 heve been
peessed against the sides of the digit with their end por.
tions extending along the sides and upwandly 1o ke lap
of e dign. Ik will be sadecstood. of coomse, thar the
.nnmm couting 28 arheres in the sy portion f the

the mail. The desired chaped rel

by providing a means far hdnlm.; The devivs in 3ed refsr
tion o the mil. Is one form, this means Is provided by
& luyer of adhesive mawrisd added on an unﬂrmlrflw
o the davirn amd being of 4 type which will form 4 boad
wilh ike Nesk of the digit bearing the nail. In anocher
furss e device Is metal aad the reslioncs of the extand-
ing portioss holds the devies (n ploce in mabching eon

pour with the maile For & mose deiaiied \ndeﬂlnd.mg

finger ardingly, by moving the exteasions 27 and
3 8 ireasversely of the axis of ibe digic 26, the platiorm
portion 23 may be shaped Lo maleh he owtedr of the
el Thés is coe of the mnanr' features of Ge invea-
tiom which makes il univesal in il .Fplmlum and
adapted 4o nade of all sizes. In this coanecsion, If ihe
70 expemions 27 end 28 meed, i e, the dovics 20 is 2 con-
tinmels figg, o mme exd ressis can be achieved by
beving the cul-cll opeaing Mrge SLUgh B ACOCMMO-
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T. S. SLACK
DEVICE FOR EXTENDING FINGERNAILS
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