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From water procescable to water ctable

Biodegradable Polyectere
Water ctable???

l

Nanomaterial

T

Proceccing from water
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The vicion
Protection by mating dicruption with pheromones
from artificial diepencere

Requiremente

- Digpencere have to create homogenoue phermone eloud
- Digpencere have to be biodegradable
- Digpencere have to be ctable during releace of pheromone - sugpencion electrogpinning

- Digpencere have to releace pheromone steadily
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The concept
Uce of electroepun pheromone releacing nonwovene

Pheromone releacing Nanofiber nonwovene
microcapeulee l

The green approach

eWater baced formulation
eWater ctable nonwoven
*Degradable nonwoven

«Phermone releace
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In brief about nonwovene by eletrogpinning
A coating technique

Fiber diametere 1 - 10.000 nm
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From lab ceale to technical ceale
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Polymere for electroepinning

Polycaprolactone -

Polyethylene Polystyrene
- Polyethyleneoxide -

Polyvinylpyrollidon Polyvinylalcohol
Polyethersulfone Polycarbonate

" ,\ﬂm-n\,%

Philipps 9,%% Universitat 8
TransMIT — b Marburg e Fotanckc

Gesellschaft for c ;f l:é‘ /

aaaaaaaaaaaaaaaaaa



Take home meecaqge
Co many optione by electrogpinning
for novel nanofiber nonwovene

Reviews:

Greiner, Wendorff, Angew. Chem. Int. Ed. 2007, 46, 5670

Agarwal, Wendorff, Greiner, Polymer 2008, 49, 5603 (Biomed.)

Agarwal, Greiner, Wendorff, Adv. Funct. Mater. 2009, 19, 1

Agarwal, Greiner, Wendorff, Adv. Mater. 2009, 21, 1 (Tissue Eng.)

Agarwal, Wendorff, Greiner, Macromol. Chem. Rapid Commun. 2010, 31,

Agarwal, Greiner, Special Topic Issue on Eletrospinning, Polym. Adv. Techn., 2011
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Pheromone releacing
Microcapeulec???

Nanofiber nonwovene ? 7 ?
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How to electrogpin for water ctable biodegradable
polymere from water?

Woell ectabliched biodegradable polymers:
Aliphatic polyestere (polylactide, PCL...)

Problem: coluble only in hazardoue colvente
No electrogpinning on fielde posccible

The poscgible colution:
Cuepencion electrogpinning of cecondary cuepencione of
biodegradable polyectere
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How to get secondary cuepencione of biodegradable
polymere?

Water soluble block

Suspensions by
micell formation
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Cynthecic diblock copolyester

M AU
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M = 6QO (GPC - PQ ctandarde M/ M = 2.1

Incoluble in water

_=58°C
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Cocondary digpercion of the diblock
copolyecter in water

Follow protocol of colvent dieplacement method

= Diccolve polyecter and Brij78 (10%) in actone
< Add water

< Apply ultracound
Size Distribution by Intensity
2I'Stable stispension T 112 0m
104- 2 e L et e AN
~ ,Solidcontent: 25% /&
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Up-concentration of the cecondary digpercion

Dialygic of cuepencion

Cot-up of dialyeie

/‘Li_ Dialysic
tube
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Cuepengion
of polyecter

Water
+ PVA(16%)
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Up-concentration of the cecondary digpercion

Dialygic of cucpencion

Ctable sugpencion
Colid content: 16 %

Good for electrogpinning

Size Distribution by Intensity
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Take home message

Aliphatic water insoluble
polyesters can be dis-
persed In water up to 20 %
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Concept for cubmieron fibere by cuepencion

electrogpinning

- Removal of
template polymer
Electrospinning‘ ~

Woater
Hih volisge
Template o
Solution of template polymer polymer

Stoiljkovic et al., Polymer 2007, 48, 3974
Stoiljkovic et al., Macromolecules 2009, 42, 6147

SRR

J. Sun et al., Macromol. Chem. Rapid Commun. 2010, 31, 2077

P. Bansal et al., in prep.

Latex particle
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Electroepinning of up-conecentrated

cecondary dicpereiong

+ 3 % PEO
Electrospinning

>

Fiber diameter
300 - 500 nm

J. Sun, K. Bubel, F. Chen, T. Kissel, S. Agarwal, A. Greiner,
Macromol. Chem. Rapid Commun., 2010
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Water treatment of electrogpun fibere of cecondary
dicpercione

Water-ctable electroepun biodegradable fibere
from aqueoue cecondary digpercione

Ac-gpun After water treatment for 2 daye

Polyecter+PEO+Brij/78
No cuepencion particlee vigible
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Woeight loee(%)

How about the biodegradability

Fact enzymatic degradation
[ PR A
T |

Clow hydrolytie degradation

1001 -
Low eytoxicity (without tencide)
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with enzyme (Pseudomonas lipase)
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20 without enzyme
| F. Chen
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Take home message

Electrospinning of secondary
dispersions of alipahatic poly-
esters results in water stable
biodegradable nanofiber
nonwovens
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Pheromone releacing
Microcapeulec???

Nanofiber nonwovene v
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Water dieperced phermone filled microcapeulec
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The pheromone

Requiremente for microcapeules

- Uptake of large amount of hydrophobic pheromone

- Mierocapeulee chould be biodegradable

- Microcapeulee chould allow releace of pheromone

- Microcapeulec of chould be well diepercable in water
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Water dieperced phermone filled microcapeulec

The hypothecic o

Oligolactidee with hydroxy/ecarboxylate HO oK*
end groupe will fullfill all requiremente © :

for water diepercion and biodegradability OLA

The ancwer: It ic wrong

New hypothecic
Pheromone will act a¢ hydrohob and thereby ctabilize diepercione

The anewer: It ic right
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The obecervation

Ctable diepercione OLA with pheromone
No ctable diepercione of OLA alone
Intensity Distribution

= 100

Differential Intensity (%)
Cumulative Intensity(%)

10.0 53.7 2éas 1882.3 7800.0
Diameter (nm)

OLA/pheromone/Brijé20
10/10/ 1%

P. Bansal
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With pheromone &

Take home message

Dispersions of OLA are only [
Stable up to 10 % with s [ oo
pheromone as stabilizer!!!
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How to meacure digpenger efficiencg on field?

adiline,

Cage with Ionelg female beaﬂe- |
how many male will vigit here?
Acc loge ac better for ue - Quantification!
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Our cerendipty
will continue

i i

Pheromone releace i¢ not yet retarted enough
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e Take home meceaqge

> Biodegradable polyester nanoparticle diepercione up tp 20 %
> Biodegradable water ctable polyester nanofibere from water

»High colid content OLA microcapeulee digpercion with pheromones




The teame: Agarwal and Greiner groug
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Partnere - Profe: 8. Agarwal, J. H. Wendorff, G. Leithold
Qupport: Univereity of Marburg, DFG, BMBF, BLE, BACF

Poster D-PO4-27: Thermo- and photoresponsive Nanomats by Electrospinning.....
(Agarwal / Brandl) — today afternoon only!!!

We do not rick becauce it ic difficult - It ic difficult becauce we do not rick
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