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With The Right Technology
From Littleford Day

FOR MIXING...

FOR DRYING...

FOR REACTING...

Match your specific
pharmaceutical
processing needs
with technological
solutions from
Littleford Day:




Where Pharmaceutical Processing
Ideas Become Reality

The Littleford Day Process Development
and Testing Program

Fosr pharmaceatical new product development,
fommula changes, processing challenges, efficlentcy
meguirements or regulatory compliance, the Littleford
Day Mocesz Development and Testing Pragram will
help you find the best processing solutions. A visit to
ouir Process Devedopmeant and Testing Center aliows
YU company to guantitatively test and analyre
program results bofore making & lerge investment

In eapital sqinpment.

a |he EXREILY trained ENGineery, EReMmIsIL ani
technologists who facilitate your tests understand
the spacific processing requirements of the
Frharmaceutical Indusing

® Oar full line of processing equiament is avallable
far yaur tetting nesde:
= Mixers, Dryers, Reactors, Groniletors,

Triigiare Miver/Coolers
= Filtering and Vocuwm Dosmg Systems

® e draw on extensive pharmaceutical

process testing experionce, including:
- Testiag feacibility af disfrbitive and ditgarsve
mixing aff heat sensitive progucts,
ﬂ:"rq'rl.'.'l'.'l"."u_.' DRSS Cpcie i mpod process sbeps,
= ASSISTIRG (Ne cusiomer (o ."I"-"-"I afd i
process enfrancements.
= Testing feasrbiinty of canrecutive oy
Blemding, gronciatian o vacoum dryng
in o siagle Littinford Doy processing it

= Fre)/Posk LA | and BAGIMEETAL NV
will define objectives and benchmark the
results of testing,

» A datailed, confidantial report will provide
4 QomprEnsniive dl'el,rn-.. of el resnite.

# Tasting can typically be comploted in one day,




Faster Cycle

Times and More Capabilities -

The Secret is Our Amazing”™ Ploughshare® Technology

Littleford Batch and Continuous
Ploughshare” Mixers/Granulators

Littieford Ploughshare” Miners/Granulatars provide
vereatile mixing capabilities and extremaly fast oy
times in a singhe unit of processing equipment.

Gur FEM Batch Pharmacestical Mixeds Gramiblators am
ideal for uniform batch mixing of trace amounts of
active ingredlents, For high valume production

of dry praducts, Hquid addition, and/or granulatian,
Littinfard KM Continupys Pharmaceutical Misers)
Granulators provide fast, accurate mixing in @
continuous Flave, Dur ualque Ploughshare” Mixing
acton, mtegrzl an buth the batch ang continomis
Pharmaceutical unfts, provides gentle yet thorowegh
mixing. covering the full range of powders to pastes
to dough viscositigs,

Littleford Ploughshare®
Vacuum and Atmospheric Dryers

Littlafosd Floughehare™ Technology brings
unparallsled efficiency and economy toe the
drying hinction. For lemperatune sensitive
materals, Littleford FEM Series Plonghshame
Atmospheric/Macuum Dryers empioy eacellent
heat transfer and vacuum capabilities to allow
poducts to be dded at lower tempamiures.
Littleford VT Seres Mloughshare” Yacuum Dryefs
aperate on simblar principles as aur FKM Drvars,
but are specifically devianed for efficient and
thorough drying at incrossed levels of vacuum,
pressure, or temperatiens, Owr DVT Sere Dryers
are effective for applications which meguine
{mternal presture ratbigs greater than 50 p.edg.
The mechanically fluidized Ploughshare® action
yialds heat trangfer cosfficients as much a3

ten times other diyers.

The key to LitHeford state-of-Ure-avt
Plowghshrne" phormaoceutionl
processimg fechnology B our

unigue, mechanienlly flnidized
Placmhohare” actron whnd!l egeiotes
and imdraduslizes partroles for
effferent mixing or drang in just
ane procest SeD.,




BATCH, CONTINUDUS, VACUUM AND
INTERMAL PRESSURE PLOUGHSHARE BEMEFITS:

= [ustom designed to the sxacting specifications of
wodr pharmaceitical application

® Optional high speed chopper system quickly disperses Hauiid
ar minar pawdes ingredients for even faster mixing times

® ASME code stamped beating and cooling jackets allow precise
Lemperatuie contnal

= Stainless ctesl and all welded copstruction in accosdance
with your sanitany requirements

* Lamge doors allow easy access o intemal companents
{mon-pressure untts anky)

# Liguid injection lances for quick and easy dispessing of
lbguids or gases

& Yot filbers for dust contml and solvent recowery

= Superior s2al integrity that meets sanitary requiremenis

Fluidizing Mix Action

The Polyphase™
Reactor is routinely
manufactured in
accordance with “GMP"
and can be specified
to meet ar exceed all
of the different
sanitary requlations
as detailed by the
FOA, 3A, USDA and
the Pharmaceutical

Industry.



Small Batch Mixing in Optimum Sanitary Conditions -

Ideal for High Value Pharmaceutical Products

Littleford Day MGT Series Vertical
Pharmaceutical Mixers/Granulators

The Littleforg Day MGT Series Vertical Mixers/
Granulatars ane designed for applications that
raqirine precise dry powder mixing or Hquidssalids
dispersions, Its modium intensity vartex mixing
action delivers pid, consistent datribution of
ingradiznts of varying size and density. For processes
requirlng relisble dosage of carrier and high-potency
drugs and tablet gramudation, the MGT provices
thlb":lul_il'\-. wrbiform n‘ij.ﬂf"ﬁl:ﬂ - Bateh after batch,
The MGT's precise mixing action is idealty suited for
wet granulztions including the wee of solvents as a
binder, The MGT will yield a vary narrow particle size
distribution which is repraducible batch to babch.The
MEGT allows tharough clean-out between batches for
ol mem assurance of closely eontralled, high quatily
mixing results

MGT BEMEFITS:

* A ymique, vortex mixing impeller design enables
fvigh degree of batch-to-bakch consistency

= High speed choppar Syltem quickly disparses
Hguid or minoe powder ingredients for sven faster
mizing times

& 100% Staipless ctesl and all welded construction
iz eashly sanitized after every batch

# Swing-away dischange assembly allows complaie,
Lool-free cleaning

# Counter-balapced 1id for easy opening and loading

= Superior seal integrity that meets sanitary
eguirsments

The MGT Mhovmsceubion
Micgrs/onwlEtors can
deliver blendimg acciimy
fio 1% cowfficrent of
varfodion ur very fost gyele
times, making i 1dem! for
smatl-batch mixing of
high-walue prodicls.

Vortex Mix Action



Achieve Highly Accurate Results -
Even When Your Process Requires Low Temperature,

Low Intensity Mixing

Littleford Day Nauta

Pharmaceutical Mixers/Granulators

The Littleford Doy Maute Vertical Phasmaceutical
Mizers/Granulators defiver gentle wet highly accumte
mixipg with minimal heat hoildup for your most
fragile pharmaceutical applicatbons, Capalite of
mixing ftams of varying density and size, the Wertical
Cone Pharmaceutical Mixerslisanulaters allow you to
achleve precise, intimate Mending of both dry and
fiquid pharmaceutical materials. The Wertleal Cane
Phasmaceuthcal Hixers/hranulators can mix dawn o
20% of full babch size without loss of aceuracy...

at this high lewel of accuracy, batch repeatability is
assuiud for procossing pharmaceatical powdars,
pastes, creams or lotions,

LITTLEFORD DAY MAUTA PHARMACEUTICAL
MIXERS/GRANULATORS BEMEFITS:

* 100% Stainless stesl and all welded construction
15 eatily sanitaped aftor owary batch

* ASME certified beat and cooling jackets allow
[.'Ifl'.l'h'.' e 'IIp’l,E':J.I,!..III: |:|.1n|_||,;|

® Full vacium andfar internal prassure capability
a5 reguired by the process

* Hinged half, flanged. vacuum and domed
cover opthons

® Sliding gate, retating plug, shiding plig
and ratary slide discharoe valve aption

& Fiid h.'mg!ng ECTaW d{!sign

= Tapered and standard serew dedlgn aptian:

s Hultiple dispension blade options

® Liguid injection system

® lUpper cane scrapers available

= Pintle bearings, sealed batlom suppan
and captive ball support options

= Available air drying capability

Three ditbine? Benew
miking actrons in bhe
Litgleford Doy Vertical Cone
Fhormacenticel Miers’
Lranutators gently sht
imgredients from the
aaffom, top and foles af
ithe comical arixiag wnrd
and firdo the mixing zone.



Duty Processing of
HighViscosityPastes

Littleford Day Sanitary Double Arm
Pharmaceutical Mixers

Littheford ey Sanftary Double Arm Pharmaceutical
Mixers are Lve mixing, drying and granulation
solutians for denge high Binder ratio granulates and
igh viscosity pastes, Our heavp-duty Double Arm
agitater desbons, custom-matched to your
pharmacedtical applications, can effectively proceds
product viscoaithes from 250,000 1o 5,000,000 cps.
Speciatized engineering and durable construction
give Littlefard Day Samitary Double Arm Mixers the
capalility to rellably distribute mines ingredients

in high wizscosity pastes and qranulations. Flus,
excallant heat transfer capabilities allow our veratile
Oouble Arm Sanitany Mixers to perform as both a
mixgr and a dryer, Littleford Day Sanitary Double Arm
Mixers are degignad far veny low maint2napce costs
and Low fnatances of replacement. amagnting (o a
minimal Investment in labor and capital equipment
far your pharmaceatical proceis.

SANITARY DOUBLE ARM BENEFITS:
= & comprehensive range of mixing sctaons are
available to meet specific pharmaceutical

ProCessing requirements:

- Tangeatiol actfon in which the front agitafor
rofates fosler o the reer agiiafon destgeed [o
pracess hegwy pastes and products Bhat go through
o sotidsSinguid phase of high wscosily reguinng
axtremely high shear
Overfapping action in which bath agitatars fum
ot the seme speed, icenl for dourh consisiencies
ong phrmmaceulivel gromsations,

~ Mixtruder mction with a forward ood reversing
figchorge seraw fhol confrnually pusnes malenal
rato the mix sone of the ogiiotor, specficolly
mginecred [0 process difficult to descnaroe
pharmaceutical postes, dourghs erd gums

& Heavy-duty construction for durability and
lomg machine Life

& 1000 Statniess stesl and sl weldéd corstrucian
is easily sanitized after overy batch

= (-7 Clean “encapsulated” stuffing boases
and shaft seals for hassle-free cleaning
after every batch

= Modular construction for mobility and
ease of Installation

® ASHE certitied heat transfer jackets allow
precize temperature contil

= Full vacuum and for intemnal pressue capabibity
&5 requined by the process

® Tilt ar valve dischamge options to match yaur
dowmilieam process configuration

* Varable speed drives for meeting warying
proceds requirements

Engtasened for affective dow-tpeed,
high-shedr processing of Figh
L-:';.:u-.\."{y maderials, the Lirrieforn Day
Maqui® 100 Gailoy Sanrtary Mivers/
Dvvers featwre o highly pollshed,
savibony intemor and Eive ormgrmal,
vicgatile Lictlafara Dey Sigme

blade agifator.




For the Fastest Liquid Processing Cycle Times,
Choose the Ultimate Liquid Phase Dispersers

Littleford Day Daymax™
Liquid Phase Dispersers

With tip spesds of nearky 10,000 feet par minute,
Littlaford Day Daymax” Liguid Phase Dispersers are
the fdeal solution for Houid mixing applications
requiring extremely fast cyele times, The state-of -the-
art cavitation style Daymax® Dispersers ane nearly
threa times as fast a4 standard “sawtoath® disperers,
A& uigue yel fimiple deskgn provides easy batch
repatability with minimal maintenance reguirements.
Simplicity of design also Facilitates easy cleaning,
sampling and quality control - all essential to
mesting phammaceutical “GHF" standands.

Daymax® Dispersers deliver guick, complete
dispersicn for a range of pharmaceutical Hguids

and slurries with wiscosities up to 40,000 cps.

DAYMAX" BEMEFITS:

* 1i0% Stainless steel and all welded construction is
easily sanitized afver every batch

* Heating and coaling jacket ASME coded stamped for
pracise temperalufe contial

* Full vacuum andor intemal pressure capability for
deasration and product hlanketing

Cavitation Mix Action

I pmigue covmigtion flow of
doymax® Dispersers allow for
complefe dipersian af ol
particles in e Hguid-phase
pharmoceuticol process.



Experience the Accuracy and Quality of the Littleford Day
Technology Through Lab and Pilot Size Equipment

Littleford Day Pharmaceutical Laboratory and
Pilot Plant Equipment

For resvarch and development. product formelation,

ouality control. or direct productbon scale-Up needs, g
your company can purchase Littleford Day I
pharmaceutical precessing equipment in a laboratan =

of pilot plant size, Built to the same design and
manufacturing standamds as our full-size procesting
equipment. our laboratony-sioe eguipment will

mest the most stringent of pharmaceutical process
reguirements while yelding the gheil degrees af
accuracy and qualify. ALl Littleford Doy Lab units are
free-ctanding in destqn. and ean be squipped with
any features available on larger pharmaceutical
processing units.

LITTLEFORD DAY TRIAL DEMOMNSTRATION
AND RENTAL PROGRAM

For testing phammaceutical processes in you
own I‘I.‘I'IL.F!H'.IIiF'E envimanmaent, ment a
Littleford Day trial demanstratian Mixes or Dnyer,
Our Trial Demomtration Program allaws your
company to determine and witnass in-house the
advaniages of the Littleford Duy technology.



State-of-the-Art Controls Help
Ensure Product Quality

Littleford Day Statistical Process
Control Technologies

Th most effective way to ensure reproducible
product guality from batch to batch is with advanced
state-of-the-art instrumentation. Littheford Day
pracess contiol technologies allow you to

manitar and analyre data throughout the entine
pharmaceutical process, The Littieford Day controd
technologmes Manage Cyoie times, tempearatunes and
other process criteria critical to effective product
quality contral and end point determination.,

INSTRUMENTATION OPTIONS INCLUDE: 1
= A reliable process valldation system, including

‘Watt Totalirer and Statistical Process Controls, to

help meet FOA, 3A, USOA and other Pharmaceutical I

Inddustry standards
= Programmable Logic Controllers (FLE's)
ta help regulate:
— Warwum evels
Jockef hecting and cooling
- Chopper timing and diration R
Control and documentation of process stens
= Recording Watt (power) Meters to accurately
QTR —
- Tobml ERergy utage v Kih
- Grmmulmtion end poimd
- |'}'.'|,-.-|'.“.§I sages. from pasie fo gromng Lo gowder
= Powes source electrical controls te meet NEMA
certified standards for your process
= Chart Recorder to document temperaturne
profiles
* Load cell mounting to detect volatile loss
by 1u:|nll.l:-Iilll'=| change in the mass -.-.n:ighl:
of your unit and its contents

o

| EEE
8825

F
L




Pllenvn Provediing Pdocd Socomwsa "?""""I".'r'.r‘




