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Bohle Fluid Bed System BFS

Bohle Uni Cone BUC ®

Using a tangential fluid bed system represents state of the art technology in pharmaceutical 
manufacturing for particle coating, granulation and drying. With the innovative Bohle Uni Cone 
BUC® a complete fluidization is assured which leads to high coating uniformities and high yields 
in the final product due to the absence of particle twinning.

Benefits:

L.B. Bohle developed the Boh-
le Fluid Bed Systems with tangen-
tially mounted spray nozzles and 
the Bohle Uni Cone BUC®. This 
equipment is available for batch  
sizes ranging from 1 to 500 kg. 

Built in 12 bar shock resistant 
execution, organic and water 
based processes are always ac-
cessible. Short product trans-
fer times and effective cleaning 
offer opportunities for additio-
nal savings in production time and 
costs.

By design all size fluid beds are 
geometrically similar which enables 
an easy scale up procedure. Dust-
free suction and discharge of the 
product bowl is performed through 
the use of a newly developed 
patented multi-functional valve 
directly above the distributer plate. 

The overall design of the BFS types 
results in substantial ergonomic 
benefits, which means major 
advantages in cleanability and 
processing in comparison to other 
existing fluid bed systems on the 
market. In addition, the low position 
of the valve allows easy operator 
access. Bohle Fluid Bed Systems 
contain fewer gaskets, valves and 
vents, which makes cleaning fast 
and easy. 

All Bohle systems utilize a very effici-
ent use of space.

Technical information:

BFS series BFS 3 BFS 30 BFS 60 BFS 120 BFS 240 BFS 360 BFS 480

GMA series GMA 20 GMA 70 GMA 150 GMA 300 GMA 600 GMA 800 GMA 1200

Working volume product bowl [L] 0.9 – 9 9 – 90 30 – 120 60 – 240 120 – 480 180 – 720 240 – 960

Air flow [m3/h] 200 1200 2800 4500 7000 9000 11000

Supply air [C] 30 – 80  30 – 80 30 – 80 30 – 80 30 – 80 30 – 80 30 – 80

Qty. of product filter bags 4 6 6 9 12 10 14

Approx. height Fluid Bed [mm] 1980 2930 3600 3920 4570 4990 5370

Number of nozzles (tangential spray) 1 2 3 4 5 6 8

¾¾ inline sieving and product transfer
¾¾ 12 bar pressure shock resistant – optimum  
conditions for containment applications, no  
effect on environment in case of accident

¾¾ integration of PAT, NIR and WIP
¾¾ filter cleaning by patent / patented diffuser

¾¾ electrical drop down filter movement
¾¾ filter cartridges with spindle drive
¾¾ InTouch HMI: the powerful user interface
¾¾ vacuum changing
¾¾ removable bottom plate



Bohle High Shear GMA Bohle Single Pot VMA

VMA type VMA 70 VMA 300 VMA 600 VMA 1200

Batches [L] 20 – 55 90 – 240 180 – 480 360 – 960
Impeller [rpm] 15 – 400 5 – 220 5 – 173 5 – 145
Chopper [rpm] 150 – 1500, variable adjustable

Liquid dosing Piston membrane pump, included in control panel

Bowl / lid temperature control 10 – 80 °C

Vacuum [mbar] < 10
Vacuum feeding For easy, fast and low dust emitting feeding
Control system PLC controlled, visualisation by  

In Touch from Wonderware

The Granumator GMA is a granulating system specifically optimized for pharmaceutical applica-
tions. The Impeller is designed for high shear and compression, ensuring effective granulation. 
The chopper prevents excessive granule growth and distributes the granulating liquid within the 
product.

Benefits:

¾¾ less liquid consumption
¾¾ good discharging conditions
¾¾ closed system
¾¾ granulation can be time,  
amount or  power controlled

¾¾ easy cleaning, no remaining  
of rinsing water

Bohle Vagumator single pot systems are designed for closed, dust-free processing of 
pharmaceutical granules from charging through discharge including in-line milling. Mixing, 
granulation and drying cycles are completed in a single machine under contained conditions.

Benefits:

¾¾ small footprint 
¾¾ easy through-the-wall-assembly
¾¾ gravity feeding is standard
¾¾ installation in hazardous areas
¾¾ switch cabinet on board

Technical information:Technical information:

GMA type GMA 70 GMA 300 GMA 600 GMA 1200

According fluid bed type BFS 30 BFS 120 BFS 240 BFS 480

Batches [L] 20 – 55 90 – 240 180 – 480 360 – 960

Impeller [rpm] 15 – 400 5 – 220 5 – 173 5 – 145

Chopper [rpm] 150 – 500, variable adjustable

Impeller torque  
measurement

Patented measurement of mechanical torque/power

Control system PLC controlled, Touchpanel operated



Compact Unit

The individual components of the High Shear Granulator GMA, wet sieve BTS, Fluid Bed  
System BFS and Bohle Uni Cone BUC® , cyclone separator and dry sieve BTS are optimally  
integrated into the Compact Unit. This integration covers process, cleaning, control and  
explosion protection as well as qualification. 

The Compact Unit is a compelling solution when traditional wet granulation must be realized 
economically and ergonomically. Featuring many technological advances and inherent safety 
considerations, the Compact Unit creates an industry benchmark.

Benefits:

¾¾ GMA and BFS built into the wall right next to each other
¾¾ small footprint and minimized room height
¾¾ multipurpose use for various processes
¾¾ single operator panel to serve both machines
¾¾ single WIP-skid to serve both machines
¾¾ 12 bar pressure shock resistant design

Small footprint, high quality

The systems require a minimal foot-
print due to the close arrangement 
of the components. Additionally, di-
rect product transfer from the out-
let valve of the GMA via a stainless 
steel pipe to the suction valve of 
the BFS is possible. The proven tan-

Wet tangential sieve – 
patented

The Bohle tangential sieve is exclu-
sively designed for wet sieving of 
granules. The sieve is attached to 
the GMA base and situated direct-
ly below the GMA discharge. The 
impeller presses the wet granules 
through the tangential sieve directly 
into the transfer line. 
This design reduces construction 
height and virtually eliminates 
transfer line obstructions and blo-
ckage of wet granules in the sieve.

gential sieve can also be integrated 
into this pipe system. An additional 
discharge valve is integrated in the 
process container of the BFS elimi-
nating the need to refit the transfer 
line and discharge line during pro-
cessing.

Discharge cyclone

¾¾ one level operation 
¾¾ short process times
¾¾ completely pressure resistant
¾¾ completely closed process
¾¾ short transfer routes means  
safe transfer

¾¾ short cleaning process
¾¾ small footprint



L.B. Bohle
Maschinen + Verfahren GmbH
Industriestraße 18
59320 Ennigerloh
Germany
Fon:	+49 2524 9323-0
Fax:	 +49 2524 9323-29

Mail: info@lbbohle.de
Web: www.lbbohle.de
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[b] system-vAGAs@

Introduction

The drying of granulates is an.important basic operation in pharmaceuticar production. Dueto growing cosr-pressure, grearer-environm.ntur'uru*.n.ii,i;isht-.*,i';üíidi'of"" "
occupational salety and. last but not least, rising qualiñ req";d;;i=, 

"ü'üigü d;*una, ur.made of modem production machines norvaday"s. ^

These demands include:

' prote:lion of the pe:son:rel againsi the product. protecrion of tire producr aeainst envirónmentai influences. cosi-efÍsctiveness of the.process in temrs of investment anci ope¡aiins costs
" :::i:"^111:ll:I cc-m:aüb:liq,, i.e. the a,.cicanc. 

"i..,,.io.-rl!=ii.il* ole."i.:",
¿.nd poss rb ly emissions oisolvents). uncomplicated vaiiriation procedures

' reproducible results
. possibiliry o f process automation. high yield ri ith minimal product loss. sale process techroiogy that is ge:rtle to the product. desrgn according to GMp and possibility of Clp (cleaning in place). small space requirement

None of the known and established processes can optimaly furfifl a of these requirements.In vierv of the e\.er more stringent eñvironmental ,"qrir.*'.nrrána1h;;;i;;;:;.i""''"
pressures in pharmaceuricar pr-oduction, ,.r.rul ..no'*ré;i ;iiil;ffiSiJ"il"olr'i'J, rr"""carried out cóst and ¡isk uruiyr.s *r,i"ri prol."i gr;;'ñ"rE ;;;;Á;ii;; f* iií. ;i;i¿:;"rprocess over a broad aoolication range. This^techniqu-e i. p"ni"'uiu.ry p.oririrñn.".irrÉ* i,a demand for flexible ánd economical manulacture ófdifierent products in one jnstallation.

This site is O 1998, L. B. Bohle.
All rights reserved.

A nerv and imoressive sinsie-pot technorogy deveroped by the L. B. Bohle Maschinen -ve¡fah¡en, the system-vÁc.iso 
"ir." ái'i*"ruii."r"p'prou"l., to the production o rgranulates in a process rvhich is cost-effective, flexiulá áiá easv to validate.

The drying principle

Vacuum dry-ing h,as been in use in the pha¡maceutical production of solids (e,e. for drving
ry111l1tes) 

for a Iong time..The essential prin-clpre ortrri, pro"iiiii.r-ñJirli,= -ráJi'"
reduced pressure to [ow.. th:bo1rrqrynlor]lg riquia *i,i.r.. i. uon-ffi-tni_

http://lbbohle.com/
14t7n999



manner, the pharmaceutical active ingredients, which are frequently very temperature-sensitive (T,no*'s.oc tr22"Fr), 
"un 

ul ¿¡"Jit iiiiá'rti.rt* rhermar stress. The

^d1r-l9]91l"g.: 
of pure vacuum drying lies in the lons drvins time" ci¡¡c 1,..r ¡on n-r,. Lapplied via the piocess bowt waÍl ft-#;;;ü;1i""=-i#n@--_-_-j-:::-'

raglna 2 de 2

l1|u:t;t;r:ru'i,ti"ll#yirc orocess, microrvave energy has been in.use rorsome time
itserraríd d"d;;ih;;;i;r;i?,*r-,.,:q-i1l:t*fl+ÍflJH.,il',"lni:1,X.,.r:,1+:i'§,ij$,.,
method of applying.energy is vei effective;;J;ñ;;¿;;';
of pure vacüüm drling. fiór.u"r, ,-rir rn.¡rr"á'tr.,pro@ipesbáause"f¡i,;-;;;;;;i,*,ti.entailsforvatidaiionana,in
::i,',:¿'is?:#t1','.",YtlT:'""JÁ1'a result orwhich' in most 'u"', *i"'t*J'"Jüü:

The System-VAGAS@ stands out as an.optimal single-pot process rvherever al¡eadvregistered products are ro he n^.,'.{¡c.a uv'rn.^;;;i";';#H;i,h;;";;"d pl'"l"J.'. ,r-,i.r,fulfills the'above mentioned i.qr,r.m.nt..

gss eupÉty

Diegrammatic viev, ol gae dietr¡bt tion

L.rdex I Next page

Site built with BBEdit on a Macintosh.

)+!F4+t§ltmes since heat ca4 only be
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[b» system-vAGAS@

Design of the System-VAGAS@

in this process, a small gas flow is fed continuously tfuough the product in order to accelerate
the drying, The voiume offed-in gas ranges from I to 20 m3¡h, dependinq on the size of rhe
rnstall.ation. consequenrly,g[uicl_bg!.§ csatedásElhEtásé-wirh fluiá bed rechnology,
but rather, a shght gas srream flows evenly tfuough the product. Despite the continuous-áas
florv. the vaguur-n systgm aQsolure pressure is u'S9u!_10 ,ibuflltlSp¡g§g§1-b o*.1. -- '
Consequen[11,. the dryingGMpiaEe ar reñpér@e prodr:c:.
The vacuum and the gas {iow can be regulated and adapteri to the speiific p roduci'properties.

Slrst oFall the ccntin-uous sr:eam of gas sene:ates a "dilr lmos;:here" aicu:,c the i:.:divlduri
g:.rnulate 5ains, rvhtch manifests iiseif in an elevatedEañ-iZl-6ÉSlie-+"adienr benvee; theg:i" i;te su¡face as i¡ d¡ies anj th: mcisie: granulare éors. sácondiy, ñe constanr {lorv
through the 

-granulate 
ir.lproves the transpon of the moisture from tÉé product to the vacuum

equiprneni. In comparison io pure vacuuü drying, botfr mechanisms lead to considerablv
a!-ceierx[ed dryine u ithout process-reiated risks lor the product, and riris is done rvith a 

'
mrnrmum amount of tecirnologicai írrput.

This transiates into a clear financial uau¿¡rtoge4g;li¡e us€r as well as into high product safety.
the q,as.(e.g, srgriie compr,essed air oJ. nitrggén) is introduced via cartridgesíhi.h ur.
lnsralleo tn tne bollom of tne process borvl. I ne-se canndges ensure an optimal, uniform
distribution of the gas in the.product and thus a homogenéous effect of tñe gas horv. Metal
membran^es with a permecbiliry less thar!/equal to l0 p.m, which are a.rrnget flush wirh the
bottom of the process borvl, form the separation ro the product space in thé process borvl,
preventing the escape ofproduct and thus the contamination of the cartrideés.

This srte is @ 1998, L. B. Bohle.
.All rights resen'ed.

http://lbbohle.com/ 14t7 t1999



Sch8mativ view of g-as Iñt6i

Fsa!¡l¡csa
. rinsable gas inlst pipes ¡n th6 insuhllng shell of th€ coñh¡n€r. cañ be demounted without toob

The cartridges are attached in the process- bowl by means of rapid_-action cl0sures and theycan be dismantled without tool¡_!r ¡ignte.l.rrí;;;i;á"ti,j"iertrr.jirgi,lir";;;;;-"H1"process bowr is permeable to gases, it hás a smootñsurface which is easy to crean, thanks tothe fine membrane. This assuris.thát ro uu*rion áiir,"^fii,utut" occurs and, thanks to aningenious flL¡shine mechanism, the memb.une ienliiii. Fá" ",;rk;á;;p.;i;i;il;; ii"entire process.

EEUre üi Crying grdFh

In ccmpanson to the es¡ablishe!,dr.ving processes of single-pot technology, ttre System_vAG-A.s I constiluies an on¡imal cómirómise uetveen alyin_q speed, complexiry of theinsrattation and process recirnology ;ñ;il;;,[;;'o",].."ú'";., icea] conditions. rhe drvinqspeed is nearlv on par wirh microlave dryins. rhis áp;r; ü;;;ñ.;;üiirlii'il'i#r'"liirssingte.por technotdsy in comparison .. ih;E;"üii;i;[t,ylng p.o..rr.r.

LOD in %
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Gránumator

LBB Engineering is consistently innovative
in the development of the latest production
equipment for manufacturing solid
products according to economic criteria.

The LBB Granunator System (GMA) is a
modular product line designed for the dry
mixing, wet granulation and drying sectors.
The high speed mixer as the basis of this line
can be extended with optional extras into a

high shear mixer/ granulator or a single-pot
systerr¡ i.e. including granulation and drying.

Wet granulation as the important production
step which determines the quality of the final
product is the central task of this system.
Systematic studies and the consistent
application of the findings made to produce
innovative solutions a¡e features of the
Granumator Systern The result is a product
line with convincing qualities. Flexibility, high
product compression thanks to the special bowl and impeller geometry for excellent
granulation properties, as well as ingenious design for fast, simple cleaning are the rnain
features.

ffi»
Process Technology
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Total containment and reproducible granulation results are demands upon a modetn

granulating system. The LBB Granumator satisfies these requirements perfectly. Vacuum

feeding, óutput-controlled granulation end-point determination and fully automated

p.ocerii.rg incUaing batch documentation - the Granumator System offers every option.

i,u.the.-ór", this line can also be combined as a single-pot system with drying by the

VAGAS@ System.

1'he Granumator is thus a particularly economical and flexible solution for manufacturing

granulates in one system under total contained conditions.

ABOVE: Granumator GMA 300 as a single-pot system with vacuum drying and manual control'

Peripherá!3 for the granulating and §¡ñgle'Pot syitern3

*^
ffio

The automation package

The main tasks of the option are: Control of
the Granumator Systerr, üsualization of the
processes and documentation of all relevant
data. The operator communicating with the
equipment - his stored know-how is called
during production and translated into
reproducible granulate quality. The

manufacturing process is transparent and

comprehensible.

.!

Granulating agent vessels in various
designs and sizes.

The picture shows an example of a

heated 250 liter explosion-proof vessel.

*
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