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Development of Smart Packaging for Cream Type Cosmetic
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Abstract The degree of cosmetic’s oxidation depends on the storage conditions and external conditions when using the
product. The microbial contamination and oxygen exposure often results in the quality deterioration of cosmetics. In addi-
tion, the problem is that consumers often use cream-type cosmetics, which have short expiration period (6-12 months),
even after the product is expired. When using the deteriorated cosmetics, it can be fatal to consumers’ safety including
some symptoms such as folliculitis, rashes, edema, and dermatitis. Therefore, it is necessary to develop sealed smart pack-
aging for cosmetics to prevent the deterioration of cosmetics and improve consumer safety. In this study, we have devel-
oped smart packaging design for cosmetics that can measure the surrounding environment and expiration date for the
cosmetics in the real time. In addition, the smart packaging includes sensor, which are linked to the mobile application.
Users can find out the measurement results through the application. Also, the packaging design and functions were set up
based on the survey results by the user and feasible model can be produced based on user choice. The measurement in
the three environment has been done after manufactured the sensor, PCB, and mobile application. As a result, it works nor-
mally within a certain range under all three environmental conditions. It is believed that the information on expiration dates
and storage environment can be efficiently delivered to the consumers through developed cosmetics smart packaging and
applications. The development of UI/UX design for consumer is further studied. The UX/UI design of the application plays
an essential role in achieving this goal through the commercialization the cosmetic products in the wide range.

Keywords Cosmetics smart packaging, Internet of things, Cosmetic packaging design

M

rt

:@}%%Oﬂ Ekt m
R B ENE R RPN PP PR

*Corresponding Author : Jaeyoung Oh

Logistics Safety Center, Korea Conformity Laboratories 199,

Gasan digital 1-ro, Geumcheon-gu, Seoul, 08503, Korea
Tel : +82-2-6912-2330, Fax : +82-2-856-5636
E-mail : jyoungo@kcl.re.kr

ekt 15% o /g, 132 shdEol et &n)
2ol ezt JA SHEL ok 2y Ly]hﬂ Eol
UHE 271 22} AT AHE7180] N T 6-127)
2 oA AME 7|3 Beje] ZPEE Fol7t Basi. 8
AES AR B B mEt 25k, Aka, A4, 1)
AE Tl oaf 2hl e WE 2 Jlon, 59
ARE7IHe] 23, gt Ape] Ak 2 |
2} At (rancidity)7} @St R, B3, FE, JE4
e 5 aE|Ake] kel i]‘lm flael 227} . o]
of we} spgE WHES ddebr] 213 2HY sHgE 871
2D ALR78 5 5 AH|R ARG A ToAo] =
=3z At

<, 202 AR RS A% WRte R ookt &

mn



80 F01 2 - QA

off|A] SHIE B E $Jgt ~nlE 71y E A
T7F @e] YAl glow, shin) T2 HOF &8
< 918k 10T A8 2vE oJokE Hashe] M| Tzl
< st vp o 2nfE #7174 A AR oR #A
wob A o] Eol 2016AKE AFF 11.7% A
sIom, 202597k4] 5209 ©#le] R o] Ao
AETE? A4, NFC 71, A8 oZgAeld /et
IoT 7S J&53 2ntE 3714 71eS sPgE ol
Ag3t7] At ekt A M= k. sPEEe
W FFelA Blojy HA)7], 2RlEE 5 EF AR
slo] B3t RE) £F40% Alsla 9o, 7)15e
s17] Qs AAAeY 7%, B3] Tol HEEo 2m
H 71712 A AtE Aok {E tbfe]=Ee] AutE
s} Edl=ol 2 oM IT 719l loT &%
THAIELEA 2rlE s 52 Jldskar Stk 2mp
E s AlEe] M Aol w3, tFst 17154

o

]
fiy
}

1
iy,
Yo oot ¢ M1 ot

o

m

OOI:\__

AFSo] el wet agAge] sHgE §710= 2t
E 8719 /i deAdo] SHiEaL Slh

AHERIS] PR 7e ARl wet o2 7 A
F50] e, HErt =3 f54dol ¥] wiel
71¢] A% diAd o2 8-S He 2T 3o 3
oF Rkl SR A9 871 SR SRS A
olM ARgst7] wiel dE We=e] Lol tE 5

A S AR R QIR ShlAbLE WAs] Sel o
e S]] PEel A8o] 7hee LY 2viE gt
A 24 8719 st A8l dasit

°olg f8l & A7 5719 HFol B A
Fo] L e, Wd SRS 9 AR o
he) SUE S8l DAlRETE BES WY 3 1T H57]
& 52 Totd W78 71sAd el ARgAdel el
= FE 8718 st Bg, 18- oEed

s}
olde Foll HAEE HHE ARAPL AAst S Ftow
9] J

A ZnlApe] ekl 9 el ZvhskuAt shsic,
ME Y

1. ADHE o} E MRT ZA

AHEALS] SAE A B30 tiE olslsl, AT A
B A% AN HIE ALS B APL EABLA
FAE Q7 ATAE TR HREAE 4

2. 373E AOE T332 A MAM/PCB 27 R O E
M

SPE AvE 71 Slsl 2%, £, pH AXMS

BT 20171 e RRIE

AREsted PCBE A7 2 A6t 5% AA 24
SHT30(Sensirion, Korea)2 AF8-3}%132, MCU(micro con-
troller unit)2A] nRF51822(Nordic Semiconductor, Norway)
& AME-SRITE AREEE MCUR-2 bluetooth 4.0 SAIRE
o] x3tEo] AAYH AAI 7153, RTC(real time
clocky’t W=l 3lo] 5713 A4e &3 IRl 7ts
st 8719 483l 9 PCBe F7HHE 2151 pH Al
AME 2¥s) si9ler, pH d=-e] o)zt 20 mmel 2]
A electrodeE  ©] A ZH(Lotus prosuming management,
Korea)sto] 3P &7] S0l 283kt

k. ofFgAlolde sPdE 871Wel PCBS} blue-
tooth? AFE o] 2%, 5%, pH, AFSRIE, Y& 45718
o] FAEH, AFHE SFFES] AN ARE Y F U=
= Alztsiaich
3. o33 AOE T2 Iot DA 4|

AR sPEEC] AEE &7 el ZAlSte] ARt
NA ARE AT F AUe SnkE 71 HrRlES A
saak stk AlM 2 PCB 719e] 8-S s =)
=39 PHF 8715 HAIEIeH, sPEEE7]0l Al
9 PCB7} AFEEOZN F5E At Tt JFS HA
stal7] flste] 2jEd &71= skt BEgh, yeEol
RZ =EF o] 4k} e WAEE FARS WAdsiast
7] HEH SHEE HAS F e WeRA I

4. NEB SH
1) 879 WY T
asbdERslel sHEEE7IMEY T 8719 AT,
WA, kg, e}, A2AAE NFHS B3
F 2vtE #7134 WS Bkttt
E719] ZPFAEAIEE KCA S TM C2 "raA g
U ol wek sPEE 8719 dEd dElelA 871, vt
N, EE, W7 5 STl BRI e o

12
f
o
N
N

Fig. 1. Miniaturized pH electrode. (2 mm)
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Table 2. Survey results on purchasing and using cosmetics
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Table 1. Evaluation conditions of the sensor unit

Setting conditions

Room Temp. (23.0 £ 1)°C, (50+2)%R.H.
Low Temp. 4.0£1)°C
High Temp. (42.0 £ 1)°C, (70 £+ 2)%R.H.
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Questions

Answers

The most important things when buying cosmetics

Price(35%), others-brand, side effects, function
etc.(28%), design(24%)

The most important function of cosmetic packagings

Design(50%), Functionality(43%)

About
purchase

Frequency of checking expiration date when purchasing cosmetics

Sometimes(39%),
Always(36%)

Type of products that are frequently purchased

Moisture cream(45%), Lipstick(34%)

Where do you usually buy cosmetics

Shop(46%), Online store(35%)

Do you follow the expiration date?

Yes(70%), No(30%)

Side effects (folliculitis, rash, dermatitis) experience

experience(32%),
inexperience(68%)

The reason for the deterioration of cosmetics

Temperature and humidity(35%), Storage(35%)

the deterioration)

Would you like to buy smart cosmetic packaging (that can check

Yes(86%), No(14%)

About using

The degree of cost increase available for purchase.

5~10%(51%), 1~5%(25%)

Does the refill-structure increase the benefit of using?

Yes(81%), No(19%)

ture, checking the deterioration)

Would you like to buy smart cosmetic packaging (with refill-struc- | Moderately likely(49%), Very likely(35%),

Completely likely(13%)

Storage environment of cosmetics that you use

room temp.(84%), cosmetic cooler(9%)

Preferred contents for mobile applications

Temperature and humidity(43%), expiration date
(30%), manufacturing component(18%), frequency
of use(10%)
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Fig. 3. Circuit diagram of cosmetic smart packaging.
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Fig. 4. Screen of developed APP.
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Fig. 5. Drawing structure images of cosmetic smart packaging.
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Fig. 8. Scratches on the surface.
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Table 3. The measurement results of sensor/APP in the three environment

Setting conditions Temp. (°C) Humidity (% R.H.)
Mean Stdev Mean Stdev
(23.0 £ 1)°C, (50 +2)%R.H. 23.7 0.5 50.5 0.8
4.0+ 1)°C 3.7 0.5 R -
(42.0 £ 1)°C, (70+2)%R.H. 419 0.6 69.2 1.4
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Fig. 9. Images of evaluation at Room condition. (23°C, 50% R.H.)
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Table 4. Results of pH value after environmental test
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Buffer solution 1 2 3 4 5 6 7 8 9 10
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