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. Eucalyptus fiber for MCC production
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DISSOLVING WOOD PULP
USED INTO MCC
PRODUCTION
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What is Microcrystalline Cellulose?(2/2)

. In Cremieal Cetluse Puls, lingar celulss

T

= Moooystaling coluloen is white, cdoriess,

= Micacrystnling colkclese 5 universally ssed in

- MOC revoluticnioed babketing Because of its
unigue comprasdbility and Larrying cabaciy. It
apitvbs Eerninek progerDies as o0 exdpent far
solkd dosaga Torme, T omeadts wel urder
ernEmum pressures, hes Rgh Binding capabikcy
and crestes fblets thet o edremey hand,
stabie, yai sisintrgrain rapidly. Thioe propertes
wnabe MOT vahable a5 Alar and Bl oy
Tormulations by girect compmiiken,

pebymors. o Bundiid tsjehier 1 form & micrs
fbnl. Migra Nzeiis exhisit 3 high degres of
Fnemal Bondifg resdling N & three gimensicnmn
prpsteline mruchum. Hewewes withis the micn
Fbeil Ehen arn oo ralid Siscations with weaker
eemal oncing dnd dsnuptred soruching
s are calnd amorpluus ereas ke 55
Para ervabpline megione. The crpstaline regions
are [soiabed 25 microcrystaling gellioss after
remaval of the smophau colulede threugh 30
Irpdr s,

sithaugh it s alss used In el or dry grafulalon.
Irs celnisal proges, MO exhibits specinliced
rhecingical characteristics which impars uniquu
funstiznal propertis.

i and free of omankc and insrganic
contarminants. [T i insoluble i water, diube:
Scku, maosl Srpanic Salvents and pracucaty
iraciutiie in sedum hydresde

e pharmaceotical and fotsacistical
a5 well a3 b cpliidal appiicacons for feed
praces.
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MCC Application of colloidal grades(2/2)

This mustwetek imparts a unique rhesiogy and SIruCtures waber in a completely difenent
manner from soluble gurrs and thickeners. The foroes holging the netwark together ane shear
sensilive sl Break down readily. When the shear & removed, the 3 D network guickly refonms
giving MCT dispersions marmed Phaotrepic properties. This thisstrogic netwerk of inscluble
crystaly i pinecally and fanctionally simiar to the inscluble network of disp il dragk
In ol in water emulsion &nd |5 e ey b9 e unioue funchionaiity of cofledal MO in fat
Teplacement, Within foad systems, these partiches contribute & fat lke consistency, & cresmy
mouth fiewd, Dady 2 Hpaciny, Wikh MED's it i pessibie 1o mimic some o all of the mouth feel
\opadty, consistenoy, and body cortrituted by fat in a vast amay of focd preducs.

Thixokropic — gels that readily Break down with shear. When the shear is removed, the gel
wil pfiarm, sir M with mirimal loss in wssosity,

A0 Netsark affective in Milk
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What is Microcrystalline Cellulose?(1/2)

+ MCG B e orystalline celleloss remalning afler
remaval of anmerphous cellelose Beough hydrobds af
hemical onlksbecie pulp with {Typkcally] Wydmchionc
i, The majer s of this material inchida

kbt ey e S

= Two madar Bypis are praduced:

- Powdemed MCC. [Spray dried - aggrepsbed - poros
plastic and spusge Bke producy. The primany
function I be fenvs 8 & Binder o dintegrant for
abikers, am a Mow nid for cheetes, as 3 Carrier for
Marwours and as a k.

Callaldal ceBuloss. Majnr fnlioe are as an
aniulsion stablizen, 3 thimtrepic thickiter, & fsam
iz, o Ke oream coedrolles, & dukpensk apEnt
andl & previdier af ding.

Trey cotursore. o oordebend bl aid Kdbadid Lot o7 tha Ut aod forralivs of The bl fises &4 p.

MCC Application of colloidal grades(1/2)

= Food applicatiens (collokdal grades)

I mast food systeme HEE i wed 25 part of an guerall fab mimaetee gystin wiech aften
Includes skl hydrecaliolds, starch, fat Navours, and anti-micrabial agents. The quankity of
MICE seguired depends on the smount and Type of fat being replaced, Lisage levels ane Dypicaly
0, & bo F%, As mentiomsd befere Microcrystafine Cellulose uxhibis Spedalzed rheclogical
charactadistics which Impart unigue functicral praperties. 'When dispersed In waier sith
sufficient shear, the MCC particle form a micrasoopic 3 D nebwork of crystals. Soluble
hydromilonds s co-processed with MOC, The co-proceisnd sabuble wdroomliods fadlitate th
fermation of this network by acting #s waler swelling capilaries between the orpstals, forcing
thiem bo open during Erpdraticn. Ths network is then stabiliznd by hydnegen bonding between
thiy polar groups on the surface of the etk The scluble hydrocolicids siso functian e
cnnsolidate the metwo i through hsdrogen bonding to the MCL,

Temperature affect with MO
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MCC Application of Powdered grades(1/2)

* Powdsred MCC is commeonly usad in foods and pharmacesticals ak & high quakcy inst
fiore soorme and & fon enbarle hullking sgent. Additionally, the porous and fres flowing natene of
ehise products makes them ideal as carmiers of louid matersls Auch ad essential olls. They ane
oo used @i anti-calking agents In grated cherse aed reduced faticalorie products ke in
mnml__m-mmre.qmcxm reguine high bevels of rea o e calarie bulking sgems o
achimve & sullicent cakorie / fak reduction. [Sugar syrups)

. Wheen cellulose pulp are dipersed in 17.5% Malr sokition where the non-sohed parts
of it can be removed, & white restidoe of pure Mpha-drlhlsss after washing and pulverizalaes 5
ealled cefluiose powder, havwing lomer degres of polymarizaton.
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MCC Application of Powdered grades(2/2)

* F arsd peel prods

Tha primary furetion ef MOC is to serve a5 a binder / diluent in ornl tablet and capsule
fnrmulstions, MO als kas some lubricant and disintegrant groperties that is useful in
Tableting. Both wet &nd dry grarsdabion, snd dinsct compresslon procesees are wied The
purpcse of granulalien 15 50 improve fiow of the mixture and enhancs compressibilgy.

= Direct compression.

A mpntionod earier, MCG revalutiorased Tbleting becsuse of s unique comprossiblify and
Arrying capacity. It exhibits excellent properties a5 &n exciperd for solid dosage forms. I
mmpacts well under MIRENUM pFessUNes, has high hinding capabiity and creates tabiets that
noe extrereesly hard | stabée, et disinbsgrabe rapidly, These groportics make MCC waluable 3z 8
filler and binder for farmulation prepered by direct compression. Other key sdvantegis
indlude lam friability, inherent luboloty, and the highest diution petantial af all berders,

This dinasned i Gl R e Wl MR T The LoD aed vorreine of the sceresaee by

Wet and Dry granulation{2/2)

= Wet granulazion.
This i that miast mecaly ussd mathod of pranulation in the pharmadntial isdesiry . In wer granciations w
et o SadEonal ingredent S B nituned T e UUSE 34 B bincer [k cors march, sthyl celiciose) bo.
sroduce & resdy 1o uie exntgsenl il eing Snly oae drying.

HOT v advantagecusly wed (5 - 109 for wet gronulsiaes, The macking siion of MOT proscoes rapsd wet
reeviiray ol They queeibee rin T alaiTy D relEe wSGET MUSASL TW ST M AT TENIIYG 1D CVET wetting dut
1is e et Pt

The aprepalian of perlaies & GDOENeD Ty (ing & bousd phase - & soiction, musperson or sy of @ bndeg
egent. The MA0er 15 20060 00§ NSMapEnous Powdiersd mivmurs comeaining the actwe ingredent. The Durer
SSEN 5 TOMOYENEIUSY JSIDLTES 9 the powiensd mixiure by kmasding the umpm of e b | 20
misle. The spivent sapperates daning the Sreng stes.

Pendurts nistairad by wat grarubilion afe sphercaliodnorical and fres fowisg (with & previcusly defined
peartictu elne = 0,1 = T Ml Thise Draducis £an be used as 8 dosage form or az memmediate is the
preduttion of @iders asd capsiies

They sl K CaRa el el FLESH W0k for T e s ielarastion of e skieves sdlp.

Pulp Requirement(2/2)

+ Brightmaee. High brightness levels are typical of cessohang pulp gradies either because they
are prire o the impurities e Been Blenched. A consistent brightress hevel |5 an ircicator of
tnbibe processing condiions.

s Borig 85 the pulp can B successTully hydrolysed and 88 contaminants reminaed, lesving pure
crystaline ceflulose, then the colour 16 detarmingd by the colour of celeloss wiich to the eve i3
‘pure white”. Brightress level is more an indicator of pulp process Changss impacting on non-
cedlulosic construent levels.

*

Dirt count needs to be ag how b possioke. A level of 0, 5 mmiEimd s setnhie.

= Water salubles. Pulp needs to be well wasted to micirice water scluble material that end up
Ir the firal MEE pracucts.

In msmmary, high alehe pulps wil be sufed for food grade collokisl applications and kower
sipha peips Tor pharmaceutical tablats and ratraceaticals.

MEE Tor pharmacsutical grades will tend o requine puips with LOOP abowe 210 wheress
oliosdal grades balow 160 DR,

Tria pecursrt o torbgoisl and iebevaled sdsly Te e ud 388 KFCITGLEA of the sccrmise onbr.
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Wet and Dry granulation{1/2)

& The purpose af gramuation & to improve fow of a mixture and 10 enhiznce
compressibility. Granulation is defined as a process which causes the powdered
particles to adhare parmanently each ather ta form karge partices called granules.
Thee comprassian of powders iwvalves breaking of @ crystad lattice and the re-
banding of lattices to yield & unit siregture. Binders pravide the bridaing gap
hetwiern and ameng the ingredients that would mther stay apart.

Thin. demirmed (et S0 ATROS Babtly bor 180 e ored ko reple ol T a3l B

Pulp Requirement({1/2)

= Pulp Purity, Beference fo clesrliness snd contamingtion, The pulp must be s fros ag
permaile of dirt, bark, shives or other material that can depakit om o within the pulp shee
from the pulp procesiing enwimnment.
Purity in terms of cellulese conbent debermres Tundtionakty of the final MOC product. Thet i,
higher 518 pulos generally hive higher LODP's which will be requared for pharmazeutical
tabdeting. High alphs grades with low 518 give low LODOP (= 150 DF} and ane generaly mom
saftiahile far colisdal HOC grades.
En all uses, resin is 8 problenatic contaminant. On ack hydolysis the resied can preduce
Black specs that will ultimately be included in the final MO praduct. Resin extracts @n abs
deposit and coat squipenent weed in the MOT process which would regare ceaning and plant
chawat Tiree
Batural resin extracts need to be belss 0, 05% on pulp and the best pulins tesd 1o have levek
nedow 0, 02%.

+ Pulp DF hag ra dect impacs an the finagl MO grode,
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Eucalyptus Fiber for MCC production

= Eycalyptus as raw material for DP - Dissolving Pulp
= Fiber morphology
= Chemical characteristics

= BSC pulp for MCC production

T (Kaaarmaard: 8 caichaiial s esbev el Sirty o 11 LI ] s, of Sui Mddinss ool

' Eucalyptus as raw material Fiber morphology
.+ BSC uses 100 9% of Eucalyptus urograndis to produce
High Alpha Grade Specialty Cellulose

Scandinavia Speuce ~2 a0 ¥

. »Eucalyptus grows in 5 to 6 years = -6 1624 5.10
. ¥Planted in poor soil areas: no Southarn Pine 354 35-45 511
competition with food agriculture Eucalyptus Wrograndis 05-0.8 15-18 3

areas

rDoes not require special water
devices as irrigation

Eucalyptus flbers hawe special uniqueness:
= Short fiber kength and thin walbed
= Low grain size (Weight per length)

/ Brazil is the leader in Eucalyptus utilization: " Highest number of fibers per gram

= High surface area

Forest Plantation & Development with best field
management practices
- Pulp production with kraft process

| B, o romldera] sl e sasty K4 T 1 ann ekevaalien @ 15 sddraees saky Tiin Gacarart o oonleledie sad eaged wlety ke P wie i idTRecian of [he sddemie iy

Pulp Characteristics BSC wood pulp for MCC production

Fraducts used for MEE production i = High alpha content: 95 to 38 %
Spweification erptal Crptal£x | CrpstalDn | Crp@lFL + products with different crystalinity degree
Demsiy pim* 200 £0AR =0 %058 0,70 + gan give different LODP (according custemss application)
Alpha k] x5 T8 2947 370 + high alpha mare suitable to bow LODP requirements
SLB “ can L3y 515 520

= typical LODP is 170 to 190

e L SLE #62 140 2840 » pead compaction charaeteristics

Brightesss wi50 ER ] =910 =800 =920

Maroniy g 450.550 SUC-E0D BO0-750 E00-T50

Lo m'- £0.30 £0.07 5010 5087 = Low 518 (Solubility in NaOH 18%)

Ash L =00 £010 £a.10 L0108 « miars low pEntosans costent that ghees a stable and good final quality
Calchim pewm Ca £ 5% =50 £ 50 %50 » bass weight boss

ad ppm Fe =8 i& LE] i « typlcal dissolved materlal bs 5 to 65

filica pem SI0, 550 550 550 550

= Wary low ash comtent {kow knorganic contaminants)
unifarm and constant produet {100 from the ssme wood spece +very well » low inarganic contaminants with pulp

Thin ksl i Conbariial and Wdesided wokshy dor f e e ki o 1 ddranes fely
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BSC wood pulp for MCC production B5C wood pulp for MCC production
« Wery chean pulp and Low resin content = Hydrolysis behavior
= wry biw dist contest = dpgradation rEtE [reactlvity) i wery high
« gy formition of biack painis during processing/drying - - die 1= the Furalypeus fiber chacacteristics there is 2 mors |rtimate canzact of the

acid with the cellulose

« has potential te peguire lower reaction TempeTatane and lewer adit conentration
[acid J pulp ratio can be optimized]

- recomemendind starting the utilization keeping the sme aropess condTans aed

« can be designed accarding cusiomes reguirements adjusting sccording results/process behavice

« ecomenended bo process the pusip sheet in chigs avniding fiees formation throeigh
shreddars and hammer mills

= Jaw DCM means less reguirpreent for equipment elearing

« Shpet density: high o low

= Drying
« wirry good performance during dryg {spurary dry Tower)

= yery pood flake formation ieeding line|
e B L & ) + Furmhyptus short fiber marphalogy helps the drying water remnowal mechanism

« far soene Installations it s used pula sheet press (metal calimders| in the hreding
e belome the maschanical treavment
+ this improves the Flake gualiy and it ik —— « Qur Fucolyprus pulp ks being used far MO production since 2004
- the short filser produces better formamed fakes - It can be used alonn or In mixiure with other pulps
+ the blend ratio can be il 405 5o, althpuph i i dependent of each nstallation:
pmoe“umnd.ng\-—ﬁn.ﬁprndum

pm—e—er T Ly ——— ey st H CiFFir il i b palety o Tl S S i o i BAdrwens B

Delivered pulp for MCC production __
| __ spmoddeOuume S

Delivered pulp for MCC production
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Delivered pulp for MCC production

| Brightness Crystal Plus - 2011712

o] Thank you!

www, sateri.com
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