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M I RLAR PR I RCRLIZ XS EE

Unilab Mycromix
Bulk density % E [g/ml] 0.431 0.546
Tap density #x3C% & [g/ml] 0.500 0.669
Carr Index 13.8 18.4
Particle size at X5, g/, 436 pm 408 pm
Formulation: 86% Lactose, 10% Cellulose, 4% PVP K90
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Wet Granulation & E%;

APl API
Product Granule / Dry

7= En UL/ T I

|

Excipients TRAZFI
PROCESS

Solvent A
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Solvent &5

Polymer &1

Heat for evaporation Mixing Energy
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Chopper
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Granulation Impeller
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Gentlewing
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Where does the energy of an impeller go?

MFFRAVBIRE FH T2

P ~ Ne p n23d25

Ne = impeller geometry in relation to Reynolds
number
o =density ZE
n =rotational speed #ENEE
- d =impeller diameter HitEHRR
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HUttlin High-shear mixer evolution
Hattlin 2758 & $IRA 3L

Product build up =5 k5

/A

100% Product buildup not possible 7= & ANkhEE

&

P/V = same Energy Dissipation

Energy Dissipation REEREM
REERM

Dead mixing zone
BRESEA

Y




How Imortant is the Machine? it i &2 S EE RN X"

Wet product slung onto lid by chopper
IR R IRHA E NS
Limited granulation
Surface causes product  — —»  } o=
caking /builtup 1 l
BIRANEN ER 55 = R/ HhEE
High tip speeds necessary

SO AR

local hot vessel surfaces

can cause product smearing
Damage {
R A SREREL S SIEK IR

Product loss: Christmas tree
effect on impeller

FrEiRR: RYIRHME E RN — RS

fERM R
Difficult Product Discharge Simple impeller blade
from the side EEZINE A4 My

0 R



Process Step: Discharging HBG | TFF: EHIRIHBG/HTG |
Choose theright Impeller HTG  #®iF-S1ER L

\
JIE SN |2
@

Complete
Discharge
RLE0RL

Maximum Granulation Surface & KIERETR

«No Product caking ok
-Low tip speeds M FEERAE
«Cool vessel surfaces BERMEESE

-Eliminate product damage BD P miREE




High-shear Mixer Jg3EB S BRI

Basic design | bottom & top drive E 1% 11| KR &TNERIX T
HGttlin is the only supplier with--- HOttInEME—HH N B
« identical design of product container and Gentlewing
P WS R R AR
« identical processing properties
EIAEE T AL ] i
(quality of granules, process times, proc | — &
(KL, MMIAE, TZ5%) b

) BOSCH &

i . |
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High-shear Mixer g 3%5E & BRI
Basic design | bottom & top drive &A% 11 JEZP & T ERLX ]

() BOSCH l

| _ lidlifting device iR+ £ E

(~) BOSCH

A

Base frame JiE &

Packaging Technology @ Bosc H



High-shear Mixer B3£58-& SR

Only Top Drive R BTRERIXEN
> No sealsin product contact

Pzt TR
> Upgrade to Single pot

TREIRREE
> Good accessibility for inspection of
container and Gentlewing by

Iowering product bowl

T E IR B S AR IR

Packaging Technology

Basic design | bottom & top drive & A& 1% 11! [RZB& TN EZPLXE]

() BOSCH ©

(=) BOSCH



High-shear Mixer 25558 & HlHl
Basic design - bottom & top drive 21 1T- K2 &SP IX T

« Bottom Drive JKZRIXES] « Top Drive TRERIXBA
. Lid lifts up vertically « Lifting column for product bowl
to improve bowl access R I

Flushed Seal SG{RP2E
Gentlewing  #i#kdz

Inline operation fE4iR1E

Ultra Clean (option) fE{5E%: (AIiE)

EHRAZRS Tremimpist A
« Flushed Seal SRR E
« Gentlewing #m#ag
« Inline operation fE4£iR1E
- Ultra Clean (option) #E{AISESE (AI%E)

Packaging Technology ,
=) BOSCH



High-shear Mixer 25558 & HlHl
Basic design - bottom & top drive & AR 1Z 1T K 2P & TP IX 5/

Gentlewing | Granulation impeller fi#3Z | HRfn eI
« Unique shaped impeller design cover complete product bowlwall
BRI R INRITT T e B SR AN EE
« Better mixing properties
BIFHPEER
« Gentle product movement “) B H
FRBERE ) BOSC
« Complete discharge — no lid opening
HRME-THF A=
« No product sticking at lid, wall and impeller
(no scratching out after discharging!!!)
TREEMR, NEEFHIREIET = mfE (LR E 7o 7 & )
« Less fine particles
fFp i >
« Less power consumption
REEHFED
« No dismantling after cleaning
B fETT R R E

Packaging Technology @ BOSC H
)



High-shear Mixer &8558 & FRi41

Basic design - bottom & top drive & AR 11T K 2P & TSP IX B

Gentlewing #fii#EdE

Axial movement of the whole batch
ensures a short mixing time with highst
homogeneity
AT AR E s s RS NS IR 4
SRARTE]
Product is pressed into the gap impeller
wing / wall by the triangle profile. This
results into a high specific power input.

B =AEEmEERERERRAMERE/A
B, FESIMERBA
The small wall distance / triangle wing
profile between prevents wall layers of
inhomogeneous product

NHNEERR S/ = AER LB R AR —

HMG Mix

Packaging Technology

APProx.
2-3 mm



HMGMix.wmv

Sealing of Shafts #HEF &

A=

OOAN

Gas flushed seals are drained with WIP liquid
FFFHEMN T IWWIPREHR
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High-shear Mixer &8558 & FRi41

Flush Seal Cartridge for Gentlewing---.

chamber with

---gap free avoids product entering
FoER O BE IE =M A
Application v
« Processes with inertisation
B ITZ
« Water based processes
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High-shear Mixer &8558 & FRi41

One component nozzle —t &M

« even wetting of the product
surface

R E IR S

« even distribution of the binder is
the result from spraying and axial
mixing blade
TR AN a i B R SR S TE A
HEFSmS

« eqsy to clean and dismantle
BR MR 5

« wide range of nozzle sizes
available

BB R/ (g%
- feeding by different pumps
TEZ

Packaging Technology @ BOSC H



High-shear Mixer &8558 & FRi41

G

Atomized Nozzle IFEEE

« very even wetting of the product surface
HEA=S=mixEIMEHS

/

)

cause of atomizing air

« even distribution of the binder is the result from spraying and axial

mixing blade
TR ERE R ZEERFERE TSRS
« proven in our fluid bed
ZBARIR IR IUE
feeding by different pumps
NEZREBR

microclimate
(red)

atomizing air
(orange)

spray medium
(yellow)

Packaging Technology

(=) BOSCH



High-shear Mixer JE3%B& BRI
Dust Filter (&2 33 E 23S

High-shear mixer

i | — . N Filter
1NN
i 2N - £
i ] = Fl——
|J < [D] } 1
- 4N ‘
=] metal filter
; SRS
|
: Easy removable filter with
o integrated WIP nozzle for easy
@‘ filter mesh and safe cleaning of filter
! 220 housing
= WRBIREE S, EEWIPERE,
| EFHH AL NTREES
1 ING central fixing
e —— PR %%
i _

Packaging Technology @ BOSG H



High-shear Mixer JE£5B& BRI

Basic design sampler it &

Closed Opened
&/ FIFHY

Easy sampling — e.g. to control humidity or quality

BEREF-EFIEERRE

Packaging Technology BOSC H



High-shear Mixer 8 3%&5R& Sk

Cleaning - WIP Nozzles HxG
EE-WIPERE HXG

Packaging Technology BOSC H



Heat Transfer A\ E 3%

5Hz

69 rpm

160 rpm

Mixing Granulation
iR & L

-

Drying
T

)
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High-shear Mixer &8558 & FRi41

Top Drive or Bottom Drive? TiEp sk JEE 2R IX B

- Top drive and bottom drive technology with identical processing
properties

TER R BRIX BN BB MHE T Z4HE

Huttlin - top drive technology HUttlin - bottom drive technology
HOttlin = TREBIR s AR HUttlin - EEEBIR shF A

Packaging Technology @ @] BOSCH
33 Confidential | PADH/SAL | 19/03/2012 | © Robert Bosch GmbH 2012. All rights reserved, also regarding any disposal,

exploitation, reproduction, editing, distribution, as well as in the event of applications for industrial property rights.
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Air Flow at different velocities

6000 - 1,5m/s
5500
5000
4500
4000 -

3500 -

3000 ~

2500 o

2000 / . 0,5m/s
1500 | - P

1000 — ——

1,0m/s

Air Flow m3/h
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mEBosch® F|DiskjetE % - X 7T

W//// Diskjet#3y1s
/

_—— MHITHL R A, TR UNO.158K,
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BRAZRXN LZ I FZRI 20

B IA27Tl Sk
———————— o« TREERFIRL, BMEBFHRAR;
- I B SRR YR

« ZREREK;

l Atomizing air

Spray liquid o AFPEIRRUECSLEE, HFEVIAE
5
% M :
g i\ - ERBTIE, BRABRIL;
k . BEEEREY, YNELUE;

o FIRAIYE, HTERN;
- BORERRE, ITEREHK;
o MERIRFERL;

o TZMKEME;

o TMEATBEBEI<,
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microclimate (4= (47 ¢) B,
\<— (red) = b ‘
atomizing air (2= (1) K =
{orange)
spray medium = R

- BEZHEE, BTRZSNE,
« RIPRIER, BERBIEEE;
© NMEVIFIRBIEBNE ;

R

o REAIBRITK;

- FTNIYE, TTHERN;

- BURERKS, LENERE;
- BEBLERGE;

o EREMLTHRFEIK;
- BHRIZHMKITE.



Tangential spray | HDG & 1) &% |HDG




Bottom spray | HDGC &Rk | HDGC
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Standard filter %
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Solidlab 1 (ex Mycrolab)

48

Unilab

Pilotlab

HD

HDG

HDGC

HD / HDG / HDGC UltraClean

- - B 1R E




FREN O] 52

FE

Bag filters - are sequential cleaned
for a continuous process
RESEE R MRBR L

No disruption to the fluidized bed
AL R T 8]t

« Bottom | tangential spray K& | &
I

« No spray losses  FhEi&iRse

« Higher spray rates B RIE E Eik

« Better product quality FRREES

Diskjet #% F X,

« No wet spots TEIES =

« Quicker uniform drying [#i&E 15 F 1
« Side charging / discharging {llif1 38}/
R



Sizes and Capacities R~ MBS =

Total Drying Granulatin  Coating *
volume[l] ~FH  #ik ak

BE *[kgl  g* [kg] * [kg]
100

() BOSCH

80

= i 200 527 260 210 170
% 300 749 375 300 240
400 937 470 375 300
600 1315 660 530 420
M s00 1880 900 750 600
2
1200 3266 1600 1300 1050
(1]
2000 5029 2500 2000 1600
* at bulk density of 0.5 kg/I

* . . I 2 %
minimum load 25% ** gt bulk density of 0.8 kg/I
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