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Abstract: This study investigates the efficacy of anti-acne cosmetics containing lactonic hydroxy acid, specifically
gluconodeltalactone (GDL), in improving acne skin treatment. In sebaceous cells induced by linoleic acid, GDL at
concentrations of 1.0 mg/mL or higher demonstrated a concentration-dependent inhibition of lipid synthesis. Antibacterial
activity of GDL against Cutibacterium acnes (C. acnes) was confirmed through minimum inhibitory concentration (MIC)
and minimum bactericidal concentration (MBC) assays. Based on these in vitro results, a clinical test was conducted involving
65 participants to evaluate the effects of a anti-acne cosmetic formulation containing 3% GDL over an eight-week period.
The results indicated a statistically significant improvement (p < 0.05) in both inflammatory acne lesions (papules, pustules,
and nodules) and non-inflammatory lesions (comedones) from as early as two weeks of application, without any reported
skin irritation. The results confirm that cosmetics with GDL can be used effectively and safely without long-term skin
irritation, even for consumers with sensitive acne-prone skin.
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Figure 1. Structure of Gluconodeltalactone(GDL).
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Table 1. Formulation of Facial Cleanser Contained 3% GDL

Ho

Table 2. Acne Severity Scale

. Composition (wt %) Grade Type of lesions
Ingredients Maker - - - -
Control Experiment 0 No inflammatory and non-inflammatory lesions
D. T water Nordinary (Korea) to 100 to 100 Open and closed comedones with few inflammatory

Glycerin Duksan (Korea) 20.0 20.0

Sodium cocoyl BASF (Germany) 20.0 20.0

isethionate
Stearic acid KLK OLEO (Malaysia) 5.0 5.0
Preservative Symrise (Germany) qs q.s
1 tal
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! papules and pustules

2 Papules and pustules, mainly on face
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4 Many large, painful nudules and pustules
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Table 3. Types of Acne

Sort Feature

Papule  Small, well-defined bump in the skin

A small elevation of the skin

Acne Pustule usually consisting of necrotic
inflammatory cells
Nodule A small aggregation of cells
Whitehead Stay under. the skl.n, but produce a
raised white bump
Comedones Oxidized i f melanin, the dark
Blackhead 1zed version of melanin, the dar

pigment made by cells in the skin
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Figure 2. Inhibition of lipid (sebum) synthesis by GDL in SZ95 sebocyte. Linoleic acid used for lipid synthesis activator to compare

GDL concentration efficacy. All results are shown as the mean + SD, *p < 0.001 compare to control group and ~p < 0.001

compared to linoleic acid treated group.
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Table 4. Specific Inhibition Rate(%) of Lipid (Sebum) Synthesis Data Shows that GDL Has Inhibition Effect on Lipid Synthesis at

Concentration Over 1.0 mg/mL

Linoleic acid (100 xM)

CTL

GDL (mg/mL)

0.25 0.5

1.0 1.5 2.0

Inhibition rate of lipid (sebum)
synthesis (%)

7.50 £ 2.96%

48.89 £ 1.25% 5847 £ 0.42% 77.08 £ 2.14%

2 fEd RS 100% 7eo® vuslelE 4%
GDL 1.0 mg/mLo|A] 48.89 + 1.25%, 1.5 mg/mLojlA] 5847
+ 0.42%, 2.0 mg/mLoA] 77.08 + 2.14%0] 4] 3= 2|2 A
o] Ak ERlskgltt. olF “&sll GDLo] A& 3+
QA 52 Bl HX| WS Ao RN oAEF oH
7hAdel BFA]l ARo R 283t 7RaAS SIS
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Figure 3. Minimum inhibitory concentration (MIC) of GDL for
C acres. All results are shown as the mean + SD, “p < 0.01,

ook

p < 0.001 compared to control group.

Figure 4. Minimum Bactericidal Concentration(MBC) of GDL

for C. acres.
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2.45
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0 wesks 7 weeks 4 weeks B weeks 8 weeks

Figure 5. Changing data of average IGA (investigator’s global
assessment) grade for control and 3% GDL contained cleanser.

Table 5. Comparison with AIGA from 0 Week in Group

AIGA (0 week)
Mean SD

T-value p-value

322 HEE &8 X|{ASl) Tt

ety Alde] tigt o=F $55&= AHASDe] o
ok e} Y A Al Himl Z1RPE ASE HegA
ASDE FA AR Ap=ol| Hfsto Figure 63} Table 7, 8]
Z¥2F UeRiRlc GDLE et Aldte] 745 Al 4 =+
HE 8 F 7] Al Aof| vlsf AR Fofjt
(p < 005)2] Ao]2 A=F FFkE A5 (AS)7} Hashe
e A 4 oo, ) diawte] A9 Ald 25
SHE] 857 S7HA| Al Aol wsl FAK R frefet
FHp < 0.05)9] #Ao|2 AEF FF= A5 (IGA)7F S7Is)

12,32
11.86
.24
10.47
g 5.94
«
= 9.30
—_ 8.64
w2
<t 7.80 755
7.06
cotrol =me=GDL 3%
0 weeks 2 weeks 4 weekz G weeks 3 weekz

Figure 6. Changing data of average ASI (Michaelson’s acne
severity Index) value for control and 3% GDL contained cleanser.

2 weeks -0.24 0.56 -2.48 0.018° Table 7. Comparison with AASI from 0 Weeks in Each Group
4 weeks 030 053 329 0.002" AAST (0 woeks)
Control R R ** —— T-value p—valuel)
6 weeks 0.33 0.60 322 0.003 Mean SD
8 wecks 033 069 277 0009" 2 weeks  -0.66 202  -184 0076
2weeks 009 059 090 0374 ol Necks 084 204 234 0.026"
o DL 3%
4 weeks 0.25 0.51 2.78 0.009 **
GDL 3% 6 weeks  1.09 2.05 3.02 0.005
6 weeks 0.16 0.51 1.72 0.096 3 weeks  1.58 232 232 0.001™*
8 weeks 0.28 0.58 2.74 0.010°
*p < 0.05, **p < 0.01 (p-value were analyzed by paired r-test) Median Wilcoxon value?
rank sum s
Table 6. Comparison with IGA between Two Group (Control 2 weeks -1.50 30.00 < 0.001™"
and GDL 3%) 4 weeks 2.0 79.00 0.001”
N Control -
DF Adj. SS Adj. MS F-value p—value) 6 weeks -3.25 79.50 0.001
Group 1 12.09 12.09 12.96 0.001 8 weeks -2.00 46.00 0.001”
Interation *p < 0.05, Mp < 0.01, M*p < 0.001

4.76 1.19 7.80 < 0.001

(Group*Week)

1)p-value were analyzed by repeated measure ANOVA

1)p-value were analyzed by paired #-test
2)p-value were analyzed by Wilcoxon signed rank test
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Table 8. Comparison with ASI between Two Group (Control
and GDL 3%)

]

EIL

<

Table 9. Comparison with Changing Ratio Inflammatory and Non-
Iflammatory Acne Lesions from Baseline (0 Weeks) in Each Group

DF  Adj. SS Adj. MS F-value p-value”

Group 1 682.17 68217 792  0.007
Interation

4 27884 6971 1257 < 0.001

(Group*Weck) 7884 69.7 57 < 0.00

)p-value were analyzed by repeated measure ANOVA
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o] F0]x]7] H'H% l Akt 71s0l ofgt @714 siAde] opd
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B 83} 5 o] LEA1 A A
71—1 o e ans 7??451# How
et of él 4= drhe). ol=fgh B4 2 AqtolA 54
o2 P vz Y] =g i AH|RlofA] Aulet
T 28-S B3l Aalo] LERt ARl A 4= Q=
2Rl o=F 7iA XH S st g Qo] fast
Thal o] é_‘ S
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press

HO| 7|XMX| ChH| HIZ
5—’4 7W7'<l o] Hl&
51 A1}E Table

_4 Ao A 2,

= ST Uﬂ(p<

4 3 F7 ot} 8

00, Blel54 o5 wute] 713 ] BE 2 33}
% 6 Fol OBt 4 T 8 FAE 47 BE 2
Sl H5HE el < 005). B4k @54 2

A5 o) 7147 ol vige] 182 Aolg BIsh
7] 918 857 2k BA AL T ALk it A
o

e gE ks %), 4150 Al 3 5, 2024

Mean + SD
p-value
Control GDL 3%

2 weeks 1.00 + 0.40 1.10 = 0.67 0.470

The number of 4 yeoks 126 + 0.63 0.82 + 0.57 0.004™
inflammatory "
acne lesions 6 weeks 129 + 0.66 0.99 + 0.84 0013
8 weeks 1.26 = 0.71 0.92 + 0.92  0.009"

2 weeks 1.59 + 0.85 1.07 + 0.34 0.001”

The number of 4 yeeks 145 + 0.77 1.09 + 0.61 0.002”

non-inflammator

y acne lesions 1.66 + 0.91 0.91 + 0.37 < 0.001™

1.72 + 0.81 0.93 + 0.37 < 0.001™

6 weeks

8 weeks

p < 0.05, “p < 0.01, ™p < 0.001 (p-value were analyzed by

Wilcoxon signed rank test)

Table 10. Comparison with Changing Ratio Inflammatory and
Non-iflammatory Acne Lesions from Baseline between Two
Group (Control and GDL 3%) after 8 Weeks

Point
Control estimate of W pvaluel)
° the difference
Inflammatory acne
. 1.00  0.65 -0.50 838.00 0.003
lesions
Non-inflammatory 5009 65 73450 < 0.001

acne lesions

Dp-value were analyzed by Wilcoxon signed rank test

jd
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Figure 7. Clinical weekly differential skin rating changes after 3% GDL facial cleanser.

Table 11. Incidence of Skin Events

Number of patients (N = 65)

Event
4 weeks 8 weeks
Itching 0 0
Erythema 0 0
Irritating 0 0
Skin Burning 0 0
4.7 =2

B Ao SEY So|ESAIRES] SR
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e Sl et TRt in viro 9 in vivo s A
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