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Multi-lamellar
emulsion(MLE)

1. Introduction

Barrier
/ disruption

TEWL &7t
Extra-cellular
Ca++, K+ T

<
<

Cytokine %7} [ Preformed LB secretion 57 | 4™

{Epidexmal lipid ¥4 %ﬂﬁ ........... _rEpidermal DNA #4 %“7ﬂ

“[New LB sﬂfﬂ\esis and secretion %7} | l I

ISC intercellular lipid reaccumulaﬁoﬂ

Inflammation
l Lipid bilayer fonnation—’ :
y

Barrier recovery

Systemic effect(e.g., fever)
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Key issues on skin homeostasis

* Recovery of skin barrier function

 Immune-modulation

Multi-lameliar : Sy
2. Skin barrier recovery

Skin barrier recovery(1})

Composition

The ratio between intercellular lipid is very
important for barrier recovery -> Physiologic
lipid mixture (Man et al, 1995)

NeoPharm;
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Skin Physiological lipid mixture
and Skin barrier recovery
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p <003
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¥
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% barrier recovery (+SEM)
&
HH

.6
time (hrs)

Figure 5;: Optimized physiological lipids improve barrier recovery in aged mice.

Ref. From JID 106, 1096~1101, Mao-Qiang, M. et al.

Multi-lamella : , .
| 2. Skin barrier recovery

Logical barrier repair strategies
recommended by Elias group

Clinical indication Repair Strategy
Dressings

Healing wounds Vapor permeable

Keloids Vapor impermeable
Nonphysiologic lipids (NPL)

Radiation dermatitis or sunburn Petrolatum jelly or lanotin

Premature infants (aged <34 wk Petrolatum jelly or lanolin

or >33 wk [add physictogical
{ipids at optimal enolecular ratio})
Irritant contact dermatitis (some Petrolatum Jelly or lanoiin
surfactants or retinoids) .
Physiotogical lipids at optimal
moiecutar ratio

Aging or photoaging Gholesterol dominant

Atopic dermatitis {(with added NPL) Ceramide dominant

Diaper dermatitis {with added NPL) Free fatty acid dominant (any)
or psoriasis {(with added NfL)

Irritant conatact dermatitis {rmost Cholesterol, ceramide, or free
causes) fatty acid dominant {(any)

Ref. From Archive Derm., 2001, P.M. Elias. et al.

NeoPharm
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| 2. Skin barrier recovery
Skin barrier recovery(2)

Structure

1) Intercellular lipid lamellar phase has two periodicity of about 13nm and
6nm. 13nm phase is very important for the permeability barrier function.

2) The coexistence of orthorhombic and and hexagonal chain packing
lattice in isolated stratum corneum{Bouwstra et al, 2002).

3) Atopic dermatitis and lamellar ichthyosis show increased hexagonal
lattice, along with deficiencies in long chain fatty acids and certain type
of ceramides (Bouwstra et al, 1996).

4) Intercellular lipid is a single and coherent gel phase{Gopi and Norlén,
2002).

5) The coexistence of orthorhombic and and hexagonal chain packing lattice

in isolated stratum corneum is due to the phase transition from
hexagonal to a more orthorhombic chain packing{Gopi and Norién, 2002).

|

Multi-lameli . +
2. Skin barrier recovery

Types of lameliar structure in SC

I Types H Lateral packing “ Permeability barrier]
e’ A
Lamellar 8885 O Weak
phase fiquid &“ﬁn\y %g,m
N
Hexagonal m 04t )
Ge! I Middle
phase hexagonel 041 m 041 n
Orthorhombic m ow
Crystalline “ “ “ “ Strong
phase a0ee " A

NeoPharm
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2. Skin barrier recovery

. . . Mean carbons %(n double .
Lipid species Description Per alkyl chain :%cggfm 095mol% Notes
Ceramide 1 Long chain base(sphingosing 18.7 0.8 C17-22 33mol% C18:1
Amide linked fatty acid{®- OH) 299 (4] C€26-32 EMW Sigi
Ester linked fatty acid(non-OH) 184 08 Ci4-24 4mol% -
Ceramide 2 Long chain base (sphingosine) 18.7 0.8 Ci7-22 7mo) :
Amﬁe linked fatty acid (non-OH) 235 0 C16-30 &m& 8256
Ceramide 3 Long chain bas osphingosine) 20.2 [ Cl16-25 mo 9-.
Amide linked &‘;“ s (nong-OH) 234 0 C16-28 SimekEdikt
Ceramide 405  Long chain base (sphingosine 184 0.7 C16-22 o] 2
Amde linked fanypacid(a-oﬁ) 233 0 C16-25 %mom 5&56
Ceramide 6 | Long chain base{phytosphingosine) 19.5 0 C16-25 mo X
Amde linked fg(tt’h; ncidg.l-%%l) 231 0 Ci6-28 ai‘gg
Ester linked fatty acid(@-OH) 204 0 C16-26 16346
Ceramide 6 ii Long chain base(phyt?‘;’?hin inc) 20.2 [} C16-24 48moi% C20-22
Amde linked fatty aci a—O%-i.)s 239 [} C16-26 81mol% C24-26
gae sfmw 213 0.1 C16-26 45mot% C22-24
Cholesterol 179 0.7 Ci6-18 69mol% C18:1
esters
Cholesterol
[

Multi-lamellar
emulsion(MLE)

Structure similarity(1) -lamellar structure

Lamellar structure of skin

2. Skin barrier recovery

. - =

GE " s

Lamellar structure of MLE

| Neorparm)
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Structure similarity(1) -lamellar structure

%3 L
P e R A

L.amellar structure of skin Lameliar structure of MLE

Multi-} i s S . Sy
, 2. Skin barrier recovery

Structure similarity(2)-long repeated periodicity

Intensity

20

The diffraction pattern of MLE at 30°C. (A} The peaks
indicated by the Arabic numbers in the figure are
attributed to the long periodicity lameliar phase of
11.5nm (second, third, fourth, and fifth order).

The relatively short distance of the MLE compared
to that in native stratum comeum lipids might be
due to the short fatty acid chain length of the
pseudoceramide and freo fatty acld used in MLE.

s e NeoPharm
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emulsion(MLE) k 2. Skin barrier recovery

Structure similarity(3) - single hexagonal gel
structure |

Intensity

The WAXD peak of MLE reveais a weak but d peak at approxi ly 0.411nm, which could be
attributed to the hexagonal lateral packing only.

Although an increase of temperature could result In an increase of chain mobility of lipid
components, an identical series of diffraction patterns were observed at elevated temperature up to
60°C. However, the slight increase of packing space was also seen with elevated temperature and
no distinct diffraction pattern was observed at 80C.

Mutti-lamella : . .
2. Skin barrier recovery

Structure similarity(4) - Phase transition and
coexistence state of LIQ/HEX/ORT

HEXORT
0413
w |
£ £
5 15 %5 ki
2
(a) Sing gel phase before transition b) Coexistence state after water evaporation

MLE Itself is the single hexagonal phase, but, when MLE Is applied on the skin, the water vaporized
and resulted in phase transition. Figure (b) shows the phase transition of the MLE when It was
dried. The shape of lamellar structure in the emulsion changed Into broad laminated sheet shape.
After incubati MLE, a distinct peak at a spacing of 0.413nm and a weak peak at 0.393nm suggest
the phase transition to orthorhombic and broad peaks at 0.459 nm suggest liquid lamellar, which is
very with I corneum lipids.

NeoPharm
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2. Skin barrier recovery

1)

2)

3)

Characteristics of MLE structure

intercellular lipid lamellar phase has two periodicity of about 13nm and
6nm. Long chain fatty acid and Cer |, IV are very important for long
periodicity.

: Long chain fatty acid 1 Cer |, V& AMH-81X] ol A 0| & 242
o A

long periodicity 78 2= multiple emulsiong 9§ $ itk

Intercellular lipid is a single and ccherent gel phase(Gopi and Norlén,
2002).

: Mutlti-lamellar emulsion -> single coherent gel phase

The coexistence of orthorhombic and and hexagonal chain packing
lattice in isolated stratum corneum is due to the phase transition from
hexagonal to a more orthorhombic chain packing(Gopi and Norlén, 2002).

: Single hexagonal gel phase -> Phase transition -> coexistence of
orthorhombic and and hexagonal chain packing

Multi-lamellar : . ; ,
, R 2. Skin barrier recovery

Barrier repair strategy by emulsion

MLE(Multi-lamellar
Emulsion} -
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- 3. Immune-modulation

Immune disorder- atopy dermatitis

Allergen < _APC

IL-12 5‘ @ co4+ Tcel
Th-1 ;. << \ Th- 2 Allergen

Xr
E
IFN-g 1 e g !
‘ B-cell IL- 5 A.,}
D+ cell oy IL-3 B- cell o
CD8+ ce \IgG GM-CSE Mast w
Other cells -5 cell
/BP ” EosonOphn
ECP,LTs

Late Phase Reaction

Tryptase, LTs

Thi cell << Th2 cell > OtETI II£H

Mufti- Iamellar ol ‘ S .
: 3. Immune—modulation

Sphmgollpld metabolism

paimitoyl-CoA 1 senne
l Senne Palmitoyliransferase

{Ketosphinganine Synthase)
3-katosphinganine
3-Kets inganine Reduct .
o o= sphingamyein ohoschatidykcholine
sphinganine Sphingomyetin Synthase
(dihydrosphingasine) (Choline Phosphotransierase)
Sphingosine N-Acylransferasa cersmide diacyiglycerol
{Ceramide Synthase)
glucosylsphingosyl- dihydroceramide
phasphoryichotine
Glucosyliransterase Dihydroceramide Desaturase
{Glucosylceramide - g m —m m e e e e \
o S———— e " |
=l - : e

|
v | ==
l Pt
l I '
qangllosdes
@ &m:isﬂ? sphingosing ‘J Caramide Kinase

Lipid Phosp
Phosphatase
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Sphingosine-i-phosphate(S1P)
 sphingosine kinase(SK)& 4 32 M4 &=, AlctOl0l
EUAMES LB
. kIIEoﬂ, £ 38}, survival, and motility0ll S 28t H&
£ ol= Bioactive 22
« HIZS A Y 2 &ldE FEX(FSLANEY)
- HIEZS 0|l E3FXINCZE & H3s FH
+ Ca2+ ion release
o BN Z(T cell) traffickingS X&: 8 X &

olr

Ref : Goetzl and An, 1998; Spiegel et al, 1998; Pyne and Pyne, 2000; Spiegel and Milstien, 2000,
Yatomi et al, 1997; Ruwisch et al, 2001.

Multi- Iamellar o
e 3. Immune—modulation

L|p|d mediators in T cell-
dependent immune responses

Aty Sels

Macrophacgs

Celt

= T Cell

Fig. 1. Lipid mediators in T cell-dependent immune responses. Two shared functions of the different antigen-presenting cells (APCs)
depicted (left) are: (a) antigen processing and presentation to T cell receptors (TCRs) in association with APC major
histocompatibility complexes (MHCs), and (b) generation and secretion of diverse lipid mediators, including the eicosanoid
subfamilies of prostaglandins (PGs) and leukotrienes (LTs), and the lysophospholipids (LPLs) lysophosphatidic acid (LPA)
and sphingosine 1-phosphate (S1P). T cells (right) express G protein-coupled receptors (GPCRs) for PGE2, L TB4, LPA
and S1P. Huang et al, Lysophospholipid mediators of immunity and neoplasia Biochimica et Biophysica Acta (BBA),
2002

NeoPharm
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S1P, SPC, S1P FA}A|

lrwmol [ sw_J sPe LPA l (LPc) ]
a3 EDGSI0ER) E; 2 %’i

Fig. 1. Effects of lysophospholipids on T-cells. Various lysophospholipids bind to specific GPCRs inducing different cetl
physiological responses and affecting the ability of T-cells to interact with phagocytic monocytes or B-lymphocytes. The

suggested involvement of molecules put in parentheses has not yet been shown.
NeoPharm

Graler and Goetzl. LPA and their GPCR's in Inflam and Imm. BBA 2002

Multi-lameliar : Ca
B | 3. Immune—modulation

Immune disorder- atopy dermatitis

a Withoul FTY720
b Wi FTVI)
FYCESCE W8,
I e W
e | hrohmses -8 &~ Croutghoor

« PANI(T-cel)E BIEZ 20/ ot= &1t
« BAE NSIAISIX S8M BHAXEI|s
+ OINFQI HYTAER
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I 4. New S1P S AL
S1P FALA 2| g 2l &ty

sphingosine kinase(SK)& 4 3} &0l
Fibroblast 2| X Z4] 51 &0l

2 X HI Z(HaCaT cell)2 23 51 20!
Fibroblast NI X0 A2 2ci2 gtd FA S
& 30l Q& =8 X S &0l

AEIIF : ER0ED OB, MBS

2D H : Sphingosine kinase activation B3] 4 L S R(ZE2UAM)
 EBUXIISHATNL M DEHTT)

' P
SK etM sl=/Z2l gt =

Treatment PMA and Neopharm reagent in Fg_15cells

8

» pR0.05
xe 120,01

8

8

&
B » 8 B8 B 8 B

B

C17-S1P Formation (pmol/min/mg)
8

cord PMA - KGFC-1 LBPC1 KBFC4 L6PC4

o

P A A A

-SK g&48ts gel -2 g4 4 20
-4 R SRUstD (e (082 n%) - B MYTEHPR(YHT LA
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FibroblastS4!/HaCaT &3t=

i) Fibroblast

C10A PC-0SP K1 K4 K5 fRetinot

10 ug/imi| 125.8x6.7 t13.525.8 106.4£5.5 130.5&5.! 100.2+8.4 106.825.t

3 108.7+3.5 90.327.9 103.816.8 99.526.1 132.8%5.2 122.813.9
1 116.5:x5.0 87.123.7 103.3427.0 102.9+6.6 121.8+8.3 133.6x4.3
0.3 108.928.5 73.3x7.4 1086.52:2.5 B86.44+3.3 130.8x8.7 I17.249.9
0.1 89.427.5 80.9+4.2 99.4+10.3 B81.619.8 121.813.7 126.6+6.2

poer 1

7 i S T S s e

- FibrobiastOliAl2l S4&!/HaCaT cel 10l S350 20l
- o YYTHRAIN (YT WAME)

Multi-lamell ‘ R " N
_ 4NewSIPRAA

In-vivo &5} A 51}

- & 32 olgt =3

X &1 8ol
- dIEl A M(RA)OI BiSH RE 2

ZA(MBISHAIR)
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Conclusions

Recovery skin barrier function
- Recovery of skin barrier

B cocoveyor § - Maintaining skin homeostasis
Skin barrier

Immune-modulator
- T cell trafficking
- Imune-therapy
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