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Development of Functional Cosmetic Materials
Based on PLGA Nanoparticle Technology

Natsuki OHYAMA', Tomomi TOGO', Moe TANAKA®, Aiko SASAI', Shuji SASABE’

Background and Aims: In contemporary society, skincare and haircare have gained more attention, accelerated by the
widespread adoption of online interactions and social media. Meanwhile, concerns such as skin dryness, wrinkle formation,
and hair loss remain common issues, so more effective solutions are needed. We developed functional materials based on our
proprietary poly (lactic acid-co-glycolic acid) nanoparticles (PLGA NP) technology to address these issues.

Methods and Results: Functional ingredients for improving skin barrier function, reducing wrinkles, and promoting hair
growth were respectively encapsulated within PLGA NP. In vitro assays and monitor trials were conducted to verify their
efficacy.

a) To enhance skin hydration, it is essential to improve the skin barrier function, which protects against external stimuli and
retains moisture. We evaluated PLGA capsulex” BasicCare, which encapsulates ingredients that support this function.
Cellular assays demonstrated that BasicCare enhanced keratinocyte activation by 1.3-fold and upregulated the expression of
genes associated with skin barrier function by 2.8-fold compared to the untreated group. Furthermore, skin hydration
increased 2.7-fold, as confirmed by a monitor test.

b) For wrinkle reduction, stimulating the production of collagen and elastin—key proteins responsible for skin elasticity—is
crucial, as fibroblasts play a role in their synthesis. We examined PLGA capsulex” AgingCare, which encapsulates
ingredients with wrinkle-improving effects. Cellular assays showed that fibroblast proliferation increased 1.4-fold in the
AgingCare-treated group, leading to an at least 1.2-fold increase in collagen and elastin production. In addition, a five-week
monitor trial demonstrated that the number of wrinkles decreased following continuous use of AgingCare.

c¢) Hair dermal papilla cells regulate hair follicle regeneration and the normal hair cycle transition, making their activation
crucial for hair growth. We evaluated PLGA capsulex” HairCare, which contains an ingredient with papilla cell-activating
effects. Results showed a 1.4-fold increase in papilla cell proliferation in the HairCare-treated group. Gene expression levels
involved in promoting hair growth were 2.8-fold higher than those in the untreated group.

Conclusions: The functional materials demonstrated significant effects in addressing specific skin and hair-related concerns.
PLGA NP-treated groups exhibited significantly higher gene and protein expression levels compared to the untreated group
and the functional component alone. These findings suggest that PLGA NP technology enhances cosmetic efficacy through
its superior permeability and sustained release properties. Future challenges include more detailed efficacy verification and
expanding applications to address additional beauty concerns. Overall, this research highlights the potential of
nanotechnology in cosmetic science.
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Fig. 2 Permeability evaluation of PLGA NP into stratum corneum: (a) Fluorescence image, (b) Fluorescence intensity.
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3 PLGANP OEBRE

Fi#EIZB W T, PLGA NP 3N 22 E N, Ml
WEATEEDL X OFtE 2R L7z AETIE, o
iz Sefig & U 7oA E R DS D 72 & EARIRITD
WTHET 50 HAMIZIEAF V7 75285
RENLHETH S [RFON) THREBKT] [~
TOK] [BEOBA ] 1THL, o8l
X3 B BB & NP ICHE AL, Mg~ RER 3
BOREFTFMLU: (F1). &8, SHHA WV PLGA
NP ZEMA LY F o Ta—74 7 LTWwWh,

3.1 ERONY 7HEEm L

BRI E RO 72DI2IE, EFO/NY) THRED
MR & 1) LA R TH o N THAEE X, FHE
DORFABILZF Y, BFNDOKT ZROBE TH

x£1 HATEIMEE h/-HEEMER S

Table 1 Encapsulated functional ingredients.
Sample Active ingredients
PLGA capsulex” Sodium acetylated hyaluronate
BasicCare Centella asiatica extract
Ascorbyl tetraisopalmitate
PLGA capsulex” Niacinamide
AgingCare Ascorbyl tetraisopalmitate
Bakuchiol
Retinyl palmitate
Acetyl hexapeptide-8
PLGA capsulex” Pyrrolidinyl diaminopyrimidine oxide
HairCare
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Fig. 5 Enhancement of epidermal keratinocyte growth
(***: p<0.001).

bo COWREMKTT AL, NOWEBERLKIERED
FITNEGISEITREND D, N TR
PAR— ML E LT, TEF e TV
Y P)T A, VRIFIFR, FEIAFIN
THAVERTAINVENVERE L, INODOMS%
#AL7F /KT % PLGA capsulex” BasicCare (LA
I, BasicCare) &3 %,
3.1.1 HREIE/ER

oN) TRRBEDMERFIZI, ML ONE5E - o
LS EE R E 2 Rz LT b Mlaigms et 2
NaE, REOHEY V7 BB HEF O MR
DI % D570, L LTEFEONY) TH
REDSH) 9 5. ZOFEMICAEH L, BasicCare A%k
bR f{bMile (Normal Human Epidermal Keratino-
cytes: NHEK) OFHIC 52 % 582D W THGIE L
72 BasicCare & NHEK (2RI L, 24 FEfIRE#2 L 72
%, AMFEYERREM E 2 (WST ) 12 & b AR
YL L72Y, ZofER, BasicCare WHHE Tl 2
o= EHELTI3MGOMBEESREZRL,
BasicCare (Z MBS AR HENEFH A3 5 2 & 25HfE a2
ghiz (B5),
3.1.2 EEFERREER

H T, BasicCare 23§ DN 7 HERE - FRIRIC
b2 BIRFORBICE 2 2B 2 HAE L7z, 4l
DFEBRTHWE LEZSIE, £ YA vy ) ¥, 1
V7)Y, 74970y, su—T4 1BV
T rBEREESR (HAS3) BT Thi, {1 v
Kz >y, a)r)y, 7457971, MAEM

78

Cornified envelope
Involucrin
Loricrin

Stratum
corneum
Filaggrin

_\ HAS3

Granular
layer

Tight junction
Spinous Claudin 1
layer

A~

Basal

layer
Dermis {

6 BREOBEEXERERI/NVE

Fig. 6 Skin structure and main constituent proteins.

JalE oWl % fim 3 23 —=7 74 FzrRXu—7
DWW S V7 ThHDH (B6), FiZT74F7Y
I E D 2 L TRARBRR T ORIk L 2
D, NOBICANRTHE, 70—7 1 >~ 1 I1ZHM
FalsE A CBE T2 38Ry VSV ETHY, WHED
BARKG O %P Sl 29 . HAS3 13
W L OB RERERE CTH Y, K OKGIRFEZ BT 5
e7va yEEERT A, SNHANEYIIERET S
T LT, KON THROSHER S, IR
M- Nb, T2T, ThoHDy vy BEBIC
535 8EFORBEELUE Lz, ZOBETF5H
BHoZ bz #Bl%59 5 Z & T, BasicCare 3457 /%
7RIS R I ERSEE 2 T & 5,

BasicCare & %\ (3B A7 O A 2 NHEK (2
WL, 24 REFEFFEZIC RNA 2L, V7 v %
A A PCRIEIZE Y BIZFRBEZME L7z, 2B,
A DR AL BasicCare W O E A5 & Rl
e b XH)IRB L, TORE, BasicCare L
MO MR TR RLIATE & LR L CTFEHT
28 fEmEZ R L7 (B7)e F72, HAMIGTOR
HAWE KL CTFEE T2 R ENEr o720 2
DZENL, PLGAICE > TFH /R TILT52 LT,
ARG OMBBHILY ABR)=EA 0 E L, Ak
DA R TN 7 HERE IC B 5 B R - 7Bl
DML EZ BN 5,

313 EZ-4—HE&

EHIT, 200 EBEEHRITE =Y — kB % F it
L., EBEONUIREDOZIL%ZH4 L 72, BasicCare &
Bl L 72AbBEAK S > 7L % BB 12 4 R 8 A L
3 FH 1% D B2 i O K 43 & K3 Z& sk & e L7z


https://doi.org/10.24611/micromeritics.2026014
https://www.hosokawamicron.co.jp/jp/aboutus/book/

TECHNICAL NOTE

400 r

¥ The Micromeritics® No.69 (2026) 74-83

Control ® Ingredient mixture m BasicCare -
ok U
— i xk
= **:** = yi\
[—
300
ek
| ——
. o
S
<
©
[7]
%]
2200
(=%
x
()
()
c
o)
o
100 | I e 1 l
0
Involucrin Loricrin Filaggrin Claudin1 HAS3

7 REACEROEETFRRREER

Fig. 7 Enhancement of gene expression in epidermal keratinocytes (***: p<0.001).
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Fig. 10 Enhancement of fibroblast cell growth
(***: p<0.001).
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cells (***: p<0.001).
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Fig. 14 Enhancement of hair dermal papilla cell growth
(***: p<0.001).
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Fig. 15 Enhancement of gene expression in hair dermal
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