Process11, Hygienic, Pharma

— moderni primyslova extruze
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Extruze a jeji moznosti:

Extruze je proces pripravy a vyroby, pri kterém se tavi a spojuji
viskdzni materialy s dalSimi aditivy a plnivy. Extrudery transportuji
michany material pomoci specialnich Sroubl/snekd vyhrivanymi
zOnami @ smesuji prisady, aby vytvorili nove slouceniny.

Drive Unit Feeding
System
Extruder
Barrel
Extruder
Pelletizer Screw
TakeOff Trained
Device Operator
Final
Product

~

Extruder

Single Screw
Extruder

k J

b

Twin Screw “Exotic Setups”

Extruder

!

h

Co-rotating Counter-rotating

Extruder

Extruder

>

Parallel
Design

Conical
Design

praqolab
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Parallel Twin-screw, co-rotating, extrusion

Paralelni tvar Sroubii:
Srouby jsou segmentované.
Dobre smésuji!!!
Slozit€jSi ovladani (gearbox)
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Co-rotating

Flexibilita
Dobre smésuiji.
VyZaduiji davkovac.
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Nasledné zpracovani:
Post-ex:
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Process11 — Extruder of Minifamily Eurolab XL (16 mm twin-screw)

TSE24 MC (24 mm twin-screw)

Primyslové aplikace

Testovani materialu

Hygienic — Food extrusion

o " Modularni... h
Potravinarské aplikace Robustni
Specializované trysky

. -.Kombinovatelne y

Pharma — HME, TSG
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Modularni platforma autorizovany distributor

thermoscientiﬁci ,_
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Vyvoj materiali




Processll1 — Parallel Twin-screw, co- rotatmg

Zpracovani 20 g az 2,5 kg za hodinu.
Podminky extruze Ize ,pfevést" na provozni stroje. = SKALOVATELNOST

Small...
..Simple...
...Scalable

Optimalizace:

Teplota, rychlost otacek, davkovani
Méreni:

Tocivy moment, tlak, teplota tani

Zpracovani dat:
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Processll — Parallel Twin-screw, co-rotating

v Optimalizované vyuziti vzorku (min. mnozstvi 20 g!!!)

v SetFi misto (benchtop device)

v" Prenosny, vhodny do digestore

v" VeSkera elektronika je integrovana

v Skalovatelnost!

v" Snadné ovladani pres ovladaci panel s dotykovou obrazovkou

v" Integrované ovladani podavace

v" Snadno rozebratelny a Cistitelny (split barrel design)
v Maximalizovana navratnost investic
v" Variabilni délka extruderu (8x5 L/D)

v Idealni pro prevod podminek z pilotnich
procesti do produkcniho méritka!
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a specifikace

y

Processll1 — rechnick

Instrument control

» Touch-screen control, set values and actual values, processing overview, process and temperature trend.

Direct output to printer (according PictBridge Standard)

Extruder

Technical Data

Design:

Barrel:

Die:

Screws:

Speed:
Torque:
Pressure:
Temperature:
Feed zone:

Heating zones:

Requirements

Dimensions:
Weight:

Power supply:

Co-rotating parallel twin screw extruder

Diameter: 11 mm, Length 40 L/D, top half removable, three multi purpose ports,

Material: Nitriding steel 1.7365 (EN40B)

Rod die 2 mm, electrically heated, optional exchangeable die nozzles (567-7640)

Segmented screw design

Variable speed drive system (10 to 1000 rpm)

6 Nm per shaft, constant torque, safety monitored

100 bar, safety monitored

RT...350 °C, Optional 450 °C (567-7602)

permanent liquid cooled

7 x 5 L/D electrical heated, optional liquid cooled (567-7604)

82x48 x41 cm (Lx Wx H)
55 kg
230V, 50/60 Hz, 16 A
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Davkovani materialu: Eome /Example: B

. o . Spiral Screw Concave
Jednosnekovy davkovac: SCreWs )
 Pelety, volné tekouci prasky, kratka vlakna

AN,

Dvousnekovy davkovac:
- Kohezni materialy ucpavaijici jednosnekové davkovace

« Prasky se klonem ke ,ztekuceni®. m Pipojent a2 3
avkovacu do

prvni vyhfivané
zény extruderu!

- Lepivé a mastné prasky se sklonem ke tvorbé agregatd.
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Volumetrické davkovani: ‘:%g\,t//

- Pelety, prasky — 3 typy Sroubl (single-screw)
« RotoTube pro pelety

Feeding
(cooled)

Venting Secondary Feeding

Gravimetrické davkovani:
« Presné, ale drahé

|lobvid

Davkovani kapalin:
« Presné, peristalticka pumpa

Extrusion Compounding Conveying Plastification

@5
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Venting Secondary Feeding Feeding
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Nasledné zpracovani:
Post-ex: Viakno (0,5-3,0 mm) MiniJet Adapter r y

HAAKE MiniJet Pro

Varicut Pelletizer
Adjustable Pellet length
Variable line speed

FaceCut Pelletizer

Tenka folie (30 mm)

Air Cooled Conveyor

Sheet Take Off
Slit die (20x5x200 mm)

Chlazena kapalinou

The Melt Pump 3D Filament Spooler
- Zbavuje pulzace Optimalizaci rychlosti
% ¥l Ochrana pred pretlakem navijeni kontroluje
s Zabrafuje ,jet na prazdno“ primér vlidkna!

Lze rozsirit o moznost vihkeé extruze...
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Hygienic — Parallel Twin-screw, co-rotating

v Optimalizované vyuziti vzorku (min. mnozstvi 20 g!!!)
v Set¥i misto (benchtop device)

v Skalovatelnost!

v" Snadno rozebratelny a Cistitelny (split barrel design)

v Ocel vhodna pro potravinarsky priimysl

v" Variabilni délka extruderu (8x5 L/D)

v" ,Barely" jsou vyhrivany samostatné = presna kontrola teploty

v Zona pro davkovac je chlazena kapalinou

v" Lze pripojit odplynovaci ventily (venting ports)

v Specializované vytlacné trysky

Selected Options:
567-7635 Screw length adjustment kit, allows reducing the extruder’s processing length
567-7623 Vacuumventing stack.
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APPLICATION NOTE

Encapsulation of flavors and ingredients using
a twin-screw extruder

The influence of extrusion conditions on
the processability of starch compounds

Matthias Jahrling and Bernd Jakob
Thermo Fisher Scientific, Material Characterization, Karlsruhe, Germany

APPLICATION NOTE

Small scale extrusion solution for meat analogues

WHITE PAPER

Combining extrusion, electron microscopy and
rheology to study the product characteristics of
meat analog products
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Another popular traditional method for encapsulation of
flavors is spray drying. A drawback of this complex, con-
tinuous process is the loss of flavors and active ingredients
due to high process temperatures. The materials may
oxidize, may have a shorter shelf life, and explosion pro-
tection measures may even have to be taken for some
materials. The high energy consumption for drying in this
process also makes it less favorable from an economic
standpoint.

Starch is a base material that is widely used in the food
industry for snack foods, cereals and pet food products.
The processing of starch with twin-screw extruders offers
great flexibility in process design and in the final products

derived from it. .
Barrel Temperature Profile “80 °C“

Zone | Die 9 8 7 6 5 4 3 2
80°C|80°C|80°C|80°C|80°C|70°C|70°C|50°C|50°C

With Thermo Scientific™ compounding solutions combined
with a new cooled sheet die for meat analogues, fibrous
“meat-like” structures can be successfully made from
vegetable proteins.

g

rheological properties (Haake MARS 60)

anisotropic’

g brittie, hard X

g g g % target product quality
s £ . 5 ; o
5 z § £ anisotropic
. i B i st ¥
3 s 2 <

2
g anisotropic ¥
i chewy X . \"'"

Figure 10: Evaluation of meat analog product quality based on sample analysis via optical and rheological tools.



Nasledné zpracovani:
Post-ex:

FaceCut Pelletizer

Rezani termoplastickych elastomer
,Lepivé” vzorky
Vlakno neni mozné chladit ve vodni lazni
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Nasledné zpracovani:
Post-ex:

Slit die and breaker plate

~ die-adapter with breaker-plate £
(3D printed prototype)




e PR Dulezité je flexibilni zajisténi kombinace disperzniho a
o .£ ﬁ . . . ’ v v
. distributivniho miseni formulace.
o s
Vyhrivani extruderu v rlznych zonach v kombinaci s
.-,“ modularni sadou Snekovych elementu zajisti Zddané
e b promiseni vzorku a brani jeho degradaci.
Poorty distributed Wall distributed

Poarly dispersed Poorty dispersed Extruder nesmi mit mrtvy objem.
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Zpracovani polymernich materiald nad teplotou jejich skelného prechodu (Tg) za Ucelem jejich
promiseni s termoplastickymi pojivy nebo Gcinnymi latkami na molekularni Grovni.

Crystalline Hot Melt Glassy Solid Solution Tablets
Drug Extrusion “‘extrudate”
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Kontinualni
Vysoky vykon
Reprodukovatelna
Seti prostor
Snizuje prasnost
Snadné cisténi
On-line monitoring

+ Temp.

+ Polymer '

Flexibilni workflow
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Verze pro GMP

Pouze 5 ml vzorku

1. faze klinického testovani
Davkovac pro kontinualni
extruzi 100 g/hod.

Skalovatelny
20g -2 kg/hod
Stolni zarizeni

Vyvoj procesti
Klinické studie
200 g -5 kg/hod

Produkcni zarizeni
0,5-20 kg/hod
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Specialni chlazeny peletizér

Chill Roll/Flaker <4z
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Nasledné zpracovani:
Post-ex:
= Smiseni API a pomocnych latek pomoci extruze

= Tavenina se vytlacuje pres trysku/matrici
= Specialni zarizeni pro chlazeni a tvarovani

Strand line Chill Roll
= Bézna = Bézna
= Cylindrické pelety = Vlocky
= Parametry viakna = Spravné chlazeni

jsou ddlezité. je dalezité kvdli
morfologii pelet!

Pharma 24 HME - ChillRoll

Pharma 16 — Varicut and
Twin Servo Pelletiser

Catheter/Films

Bézna
Lékarska zarizeni
TSS

Injection Molding

Méné obvykla
Rézné tvary

Finalni lekova forma
Nutny vysoky tlak

qv|obuvid
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Pharma 11 TSG Pharma 16 TSG

Bez vytlacné trysky
Granulat je produkovan rovnou!
Brani segregaci slozek
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autorizovany distributor

thermoscientific
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