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Heat-proof proteins
Predein stabllization by higher order self-

assembly:

Higher order self-assembly

35} 132, q.=0

25

05 |

351 237°C, ¢ =0

intensity (arbitrary units)

005 015 025 036
q A7)

X.ray diffraction

; Temperature Stabiliration of Fumctional Proseins:
Puiure directions ;

: * Biosensocs (Toxim Detection) .-
- high temperatare carymes * Bioreactar Metecalar Seives (Partfication of Gewnticalfy Enginecred Proseins)
- temperature stable molecular sieves * Catalytic applications (PCR Marbbne ) .
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(i) Protein/Complex fluid P Giant Tubular Vesicles
i i + * Heidi Warriner, G. Sub ian, Stef iak, i , ' i 5
complexation S Critvot £ Naran, s Zassosmen el Enghegig 2071 el
DMPC
geraniol
water

DIC 10 um
1 x 50
VAN b
X-ray

Cryo TEM 100 v

L . . Liquid Crystel ]
* Cosmetics: kposomal formuasions in creams, gels. o tubular vesicles
* drug, gene ;

* Present work: Liquid crystal pheses of giant tubular vesicles _
Science 266, 1222-1225 (1994)

I o NOLIV WIS
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Lamellar Biogels: Fluid-Membrane-Based
Hydrogels Containing Polymer Lipids
Making Gels by Adding Water

Heidi Warriner, Stefan ldziak, Nelle Slack

» Patrick Davidson,
Petra Eiselt, Cyrus Safinya (UCSB)

Hans-Wemer Schmidt (Bayreuth, Germany)

* gel phase containg Nno solid component

* Bioactive geis
t"3"““?""{"‘"ﬁl.dmg delivery

Scignce, 271, 969-973 (1996).

7 Stug
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® Peptide/Protein-hydrophilic Polymers: (Amaen)

® PEG-lipid

Polymer Modification of Biomolecules

extension of blood circulation times of therapeutic
proteins/peptides (e.g. WGH, inculim).

- , . . inat
Hydrophilic polymer “protects proteing agains
irgmm{)e System.  (Peguide and Pootnin Brug Dielivery, od. V.H.L. Lee)

(lithal wink: T. Ao, m D. Lasic)
Liposomes as macronsobecwhar (drog, peme) curiers

Peglipid

glycolipid

€3
et g (LTI
fully Cpe

Steric stabilization through Sruch
Ision (Lasic et al.; Micintoch)
repuis o .teJ h

Force Measurements (T. Kuhl, J. [srealachvili)
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f Polymer Coated Membranes:
Btpenmen ¥ Polymer Coated Membranes

Components:

key ingredients:

(a) FLUID membrane (allows lateral mobility of peg-

lipids.)
(b) bare membrane (without the polymer coating) is
stabilized through repulsive ummmqnjgm;s

(Top view)

lme"a.r La(: | 2] _ .‘éa
F'uid B;'Q’Qrs) P°']"\‘" dff?.u.n'on m 2D m.embmne

) Bare '“""bm"e- repulsive undulation forces
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Elastic Free Ener% of Tnferfoce [Hﬂlﬁ'ﬁck 74]

i ke = bendlh% modulus
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{st term : deviabions frem C, costs bend energy h‘ M Iw

O Fonbon = KT( g) Tl_r ®=0.23
o lo% range, repalsie a‘nh-:c’n‘on (endulation forees)

‘b’“ C=0 ~ deviations From a{hﬂ' surface |
2nd term: droP, ( consider lamellar Ld Phase only) '
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One-Dimensionally Ordered Lamellar Bigg
Less polymer is required for gelation as water contemt is p
increased: this is due to the underlying 1-D ordering
(opposite behavior compared to disordered gels)

B. Liquid crystal defect structure (resulting from the one- .
dimensional ordering) is evident between crogsed polanizers.
C. Elasticity is shown by the observation of stable non-gpherical

air bubbles.

DIS INI¥d

NOLYNITEN -

X, Gel
Lamellar Biogels are Stabilized

at High Water Concentrations

This system is a ope-di
Traditional polymer gels are disordered.

A lar zefgel regime below monolayer coveragﬂs
observed.

<
The gel phase forms at € €€ € soent
concentrations of polymer as bow as ~ 0.2%w/w PeG

(

~[mushroom-
. brush transition}

This suggests that the simple entanglement
between layers for ¢ = ¢* of the peg-lipid polymers
can not be responsible for the gel.

i.e.| gelation in mushroomjregime away brush
regime. ¢
c<c -l-r‘-r':~L./

How is the biogel formed? Look at larger scales.

(
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Defects —— elastic behavior of L o« Gel
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