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* ANFAWNTEUIUNTTHARE IR

® Wet granulation
® Dry granulation

® Direct compression
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* psasilannandalunisuauwie

® 1. Drum mixer (Tumble mixer)
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ANSNANYILIA

* |asasiianinantalunisHaNLie

® 2. Cubic mixer

DIRECTION OF

ROTATION SHAFT DRIVE
AXIS OF
ROTATION

CUBE BLENDER
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* psasilannandalunisuauwie

® 3. V-shape mixer

V SHAPED BLENDER

AXIS OF
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* |asasiianinantalunisHaNLie

® 4. Double cone mixer

N

DOUBLE CONE BLENDER

SHAFT
DRIVE

AXIS OF
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* ipvasilaningatalunisuauenuazviunsyaden

N 1
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® 1. Low shear mixer
® Mortar & pestle
® Planetary mixer
® Sigma blade mixer

® Ribbon mixer
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A1SNANYILIR

* nvasleningadelunisuautenuaziunsyaien
® 2. High shear mixer granulator
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* wssuunTyaldsanEa
* Tha3asiloduien viliaanisgaudedlenlunsiuasuniasiie
* 93w binder tipeni
* unsyaildtienuvuiuiuiinndiuazadnunsauaing
* iuasaramilagald

* unsyatinauniwataualuynlot
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* ganyuvaaasasolufiazauvasiog sliiinnisuudeudaenlu lot daly

* Impeller dasldasuanauiialdiinauldodndiuszBnsnm

* muaNgagaineeIn (MsznieuineuEiun) wasdesldinseciionsiaaaugagaiine

* nswWasuingiu o liauaudiveswnsyailduaeuly 5

Air outlet
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* ipsasiiafiifeadelunswautenuazviunsyaden —
. s Product
¢ 3. Fluidized bed granulator container
L a o a =y a t 4 '
¢ Jagulsidsanianldlumswdaunsyaden uadealdluniseuuiaunsyauinndt  airiniet
Air filter
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* Udseliiaufounfouruayniansen 3ndueans inlieuniaaeeddludwey
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* insaslialingatalunisnaulenuaziunsyalden
® 4, Spray dying
& 4 A a 4d a . .
* WuLATDINBLAIMIAIBURNTYARIN solution / suspension
* Aldege vinlidaguulidewly

* Dry heat oven dwiuauunsyalyiui

Recovery
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* iBasilefigadelunsnaudenuaziiunsyaien
* 5. |A3DIUA/IATANTS (anvUnaYNIA)
* nalnmsanvuInaynIA
* *Impact: N5l rotor Anyudrearuigdluntsiaynialiuan
* *Attrition: n15ideARTENINe BUNA-DYNIA WAL
ayna-izas Tunsvinlsiuunaidnas
® Compression: particle disintegration by two rigid force
¢ Shear: produced when the particle is compressed
between the edge of two hard surfaces moving tangentially
b Ei'auﬂisnavwé'nwauﬂ%aﬂ: hopper, milling chamber, receiver

¢ Sieve number = The mesh number system is a measure of how many
openings there are per linear inch in a screen
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* 5. 1ATDIUA/IATBINTY (ANUUIABYLNIA)

naln A79E19 VWINBYNIA (um)
Cutting Scissors, Cutter mill, Shears 100 - 80,000
Compression Roller mill, Pestle-Mortar 50 - 10,000
Impact Hammer mill, Disintegrator 50 - 8,000
Attrition Colloidal mill, Roller mill 1-50
Impact and Attrition | Ball mill, Fluid energy mill 1-2,000
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* ipvasilaningatalunisuauenuazviunsyaden
o = '
* 5. 1AT9IUA/LATDILIY (ANTUINBUNA)
¢ 5.1 Cutting mill
¢ Cutting method
* 3ludia Rotating knives, Stationary knives Tun1sen
* Qouldlunisua fibrous crude drugs
Yy o . ' o P o &
® Aa9UN1I5UA (pre-mill) WU N156U NBUUANIYLATIIUY

Stationary
knives

Rotating

knives

Screen Product

Fig. Cutter Mil
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* insaslialingatalunisnaulenuaziunsyalden
= = '
* 5. 1ATDIUA/LATBILTY (AATUINBUNIA)
¢ 5.2 Pin mills
¢ Cutting method
® High speed mill
* U52n0UA28 pin disc 2 dU
rotor-rotor 3@ rotor-stationary
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- | % = ° o
® Lﬂia\illaﬂLﬂEl'NJEﬂuﬂ']iNﬁﬁJLﬂE]ﬂLLanl’]LLﬂiHaLﬂEJﬂ
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* 5. LATDIUA/IATBINTY (ANUUABYLNIA)

® 5.3 Hammer mill

-Screen

|
® Impacts method
* Usznaunae blunt/tapered/cutting edge hammer \Z/i

LAY screen
o 2%, v Y o o 1] .
d13aase adslduuu blunt d13aamiles adsTduu cutting edge
-
® Particle size distribution 9unu
* YUALAZVUIA screen
* ila I KATAUSEVBY hammer
* anusqlunns feed

* Tldfunaunsyatien unsyauis ointments suspension

ischarge chute

16



13/8/202

A1SNANYILIR

* insaslialingatalunisnaulenuaziunsyalden

* 5. 1A389UN/1ATBIUTY (ANYLINBYATA) Hopper
® 5.4 Roller mill Gontelste T~ Magnets
¢ Attrition method Agitators
* i 2 roller Tun1sundaguua @
* laipefoulu pharma. Industry )
* Idagvasuislumiu suspension paste ointments y tablﬂ” X
justable roller ixed roller
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* 5. 1A389UA/LABIUSY (AATUINBYNIA)
¢ 5.5 Ball mill
® Impact & Attrition method
% o o =
* U32naunie A08 1as gnuea (Unagvun)
o o 2 oqyu o 4 0 9 v a
* fadeaznas vilignueadrdlunfsuasaniinliiianis
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A4 & ad v o ° o
* insaslialingatalunisnaulenuaziunsyalden
° = = '
5. 1ATDIUA/LATBILIY (ANYUIABUNIA)
® 5.6 Fluid energy mill
® Impact & Attrition method
* gusaunaldvun < 1 pm
v . v ° ¥ a '
* 14 compressed air Walunguoau viliiansgesvuin
P . ' v =1
* f99n13 pre-mill ABUNITUAAIELATDNL

* Liwunziu waxy and fibrous material

Centrifuging action
throws coarser
particles outwards
7
7

“[Cassifier removes
fine particles
and fluid

Solids inlet

Zone of S
turbulence " Fluid inlet jets

FLUID ENERGY MILL
AuLTON'S. AND

oF MEDICINE
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* ipvasilaningatalunisuauenuazviunsyaden
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* 5. 1A399UA/LATBILIY (BAYUIABUAIA)
¢ 5.7 Oscillating granulator
* rotor viyyulU-nédiu 180 a9fn willa screen
* Hauldusaunsyaen ldunsunitenivuiuiy (dense)
* udanansaldlunisusaunsyauia pre-mill T
* 4aA55299 AD AZUNTIVINGIE
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* in3psiiafingdelunisviunsyaui

® 1. Roller compactor

* Junszuaunswmseuwnsyauislaensdansen

{1 Pressure roller

v
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® 2. Slugging

y & o
* T4iaT09man rotary AMEAN-UrUNas

* panluidinnauviiniBeuvuialuguszunm 1 47

* Ianudissuiivatasiunisanainialuiiinen
o 1 a Y
* danusuialildiduunsya

PARTS OF A ROLLER COMPACTOR (CHILSONATOR)
u
VER.TchAL SCREHS |, UPPER FEED HOPPER
COLLECTS VIRGIN

PRECONPRESSE
D DEAERATESPRODLCT o
RECYCLE PRODUCT
N R
PRESSURE APPLED SCREH AR
AR TOHVORALLC
R -
LS FEEDDAECYCLE
PREBREC
BREAS SHEETS
INTOCHPS AND FLIES
CRANULATOR |VERSEE O FES
SOES CONPACTED FORREPROCESSING
o
b o | |- PEYOLESYSTEN
ORIHAL POVOER
0VERS e
e | T
=L
LONER

FINISHED PRODUCT HOPPER
GRANULAR
FREE
FLOWING DUSTLESS RECYCLE
CONTROLLED
PARTICLE SIZE

PHOTO CREDIT: PATENT US79985( ‘ ) ))
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N1SHANY LA
S
LAIDIMNDN
darUSauiiieu Single Punch Tablet Press Rotary Tablet Press
] = a & = & o <
yaanuazdn Hyafed/1A309 fnaneya/iATes (Feadulnax)
usananidingn WNIINNISATEMNN (stamp) wavnnstusainniiuueas Compression roll 2
29 (ANTWANUVULAZINENES)
N919UTRUATEY wuuldiionyy w3aldlnin wuuTdlnin
Mdensudn laigeunn (~200 tabs/min) geu1n (>10,000 tabs/min)
nsldan Wlun1swdnen lot idn THlunswanenszivgaamnssuy
Tszndnsaunauadu (R1eR&D)
szuunsusututinuas sTUULRganU (USuiiszezuasann) AUAzIEUUAY (USuuuiin?l Weight control unit
A1sUsuLsIneN USuusenanit Lower compression roll)
PN} o < < & y o v o a < < X
fusutnuinanas WaeAZUYAY fuSutnuwinia Waenazuday
22
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* 299NINDNVDILATIINDNUUU single punch

nalnn1s¥ineuves Single Punch Tablet Press
LA3D9
1. Filling 1. @NAN9LAaUAIN SO5UNSEN

TN

2. Feed shoe taauwnagmilait uazvinns
fill megagLdn

2. Precompression

1. Feed shoe tdauaanainitn

3. Compression

1. EINULLABUANINBNDANIETLUN

4 X o
1. §1NUULEDUYUDDNINLUN

S

FEED SHOE
PULL BACK

COMPRESSION EJECTION

4. Ejection g
\ o 1 v o FEED SHOE OVER DIE
2. @naniauiy dulingraanainidn
(Feed shoe flazaauan fill weenlusousisly
andudruduiingnaanainitn)
23 h 4
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ATINANYILUN
nalan1ssineu Rotary Tablet Press
* 299INTNONVBIAIDINDNLUU rotary 1. Filling sanaadoululd Feeder sa3unssn

Upper Lowering Cam
Scraper and Tail Over Die,

/ Upper Lifting Cam

-Feeder fill ngnagitin
-s1sdnaradouriu Scraper Unansen
dauiliiiu

2. Precompression

-529E1INUULABUAINTLUN SERBNDANIEN

' a 2 v ya &
-51981nanaiiauasaniias TRiinufinan
DMKEN

3. Compression

-Main Compression Roll (N9u83d1nUL
' a t3 o vy o
wazd1nans) weuldandudadinnnu

4. Ejection

' o £ S v o 9ua
-INAINANNADUVUNUINLUN Vl']‘LWLuﬂEJ']gﬂ
o X
AUYU

-1 o
-S1ENULIFIUIU FONDNDANIYITOU
saly :
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* AR UNEY
¢ 1. Conventional coating pan
a a ° y o v vy o
* Liflsuuszansawlumsviwienn wsnznisseutvaudiaueandalin
* dinld Baffle lUlundaiiefiazaruqunisiuavaadinenlilnaldfau

Exhaust
Alr Duct

«—— Drying
Air Duct
‘Clock-wise’ Motion

Solid
Pan

——————— >

=

Spray
Gun
Tablet
‘Clock-wise’ Motion Bed
of Tablet Bed
Conventional coating pan (front view) ‘
25 7
25
a <
N1INARNYILUN
* |A3DIARBUNAY
® 2. Modified conventional coating pan
o = ) a . o gy vy 1 X
fnsiaiunlaginy air flow i lidneuiedneadu
R Inlet air supply

37— Exhaust

Atomizing air

Spray nozzle
Aursac

N -~ Tablet Bed

Immersion Tube System

Immersion Sword System

IN— =
N Fa Spray nozzle

Pellegrini Pan System .

; \ Baffles
Tapered
side wall

i
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* \A3pandouildy
® 3. Perforated coating pan
. ﬁgszmammﬂﬁﬁ"a pan iliUszansnInG
* WfiudszAnBamnsvinlduds uaznisgaas 1 solvent sing 4 aanainufingn

Atomizing air e ~
: 7 LN
Coating solution 7 - :
= ;U Two-fluid no¥zle
4

_+__ Spray \|

~ Cascading la Jer
of tab lcl/s

Hot air drawn NE 7 Y .
through tablet bed \ié::’:gg’ -
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® Automatic capsule filling machine
® 1. Rectification
* Waanuaugaazlvaaslulu feeding tubes
* detect ldamnarauandrsvaadusitugudnans
* 384l body @@nunnau
* Seadenuaugaaslulu housing
® 2. Separation

* geyyn1Ana body aslulu housing
wen cap AU body aan

* 3. Filling (auger/vibrate/vacuum/tamping/dosator)

® 4. Joining & Ejection

28
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® Automatic capsule filling machine

® 3.1 Auger filling method

® 3.2 Vibration-assisted filling method

Vibration Filling

Weight Adjustment Joining
Powder Compression
Mechanical vibratior Combination Plate

[_) 0

Scraper

[
Spring Plunger

il
Vibration Plate @ T H

Weight Adjustment Pusher

I

Lo

Combination Pusher

el 8] Thm T e
1]
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n1skanguAUYa/uadyaily
® Automatic capsule filling machine

® 3.3 Vacuum filling method

Powder Bed

¢ 3.4 Tamping filling method

Scrape-off
Mechanism
\

5 '\4 Ejection

1

“Stop” Qate

Plug—1

Dosing
IL -1 Disc
Capsule Body #

in Bushing 30
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® Automatic capsule filling machine

® 3.5 Dosator filling method

Capsule body
bushing

31

n1skanguAUYa/uadyaily
CAPPLUS

Standard Softgel Machine

* Soft gelatin capsules TECHNOLOGIES —
T / {trarstar tank rol shown)
et e TR
T i oW ikl capses are

~ Die Roll Brush
Lubrication Rollers ) Ramoues sy capsuiis
Appiiss ubncant {o ¥ / Emaining o the die ralls

Ao
both 5685 of web for
r o

ramaning |

Mangle Roller
Adusls wab tenson
‘And puls neing tbyough
oo

SORGaE for finshing

mechina for dise
apbanal racyeing

Stripper Roll
RBiaves sty capeies
i
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* dauUsenauvae mixing tank waz Uadednanansues

=

impeller

Outlet
Tank stand

Shaft Liquid Baffles Tank Impeller
- Diameter - Height - Number - Shape - Number
- Length - Shape - Bottom shape - Type
- Width - Internal - Diameter
Inlet Drive motor
- Height diameter - Blade angle
e - Thickness - Internal height |- Blade width
- Gap baffle-wall, - Thickness
Baffles baffle-bottom - Off-bottom
clearance

- Space between |

impeller N |
33

33
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® Flow pattern

1,000,000~

100,000~

turbulent flow

10,000~

reynolds nu

b3
°
]
i
©
=
=
]

pi oL
1 X

13

34



13/8/202

ATSNANYIUY 81ATHU ITULVIUAZNDY

® 1. Impeller
® 1.1 Axial pattern

* Hydrofoil waga193u solid dispersion c) Hydrofoil b) Pitched Blade
Limngdmivvesmantinnumiags
* Pitch blade turbines TuwaLdas 1-90 a3en \ /

ueitioy 45 9361 @143V general purpose
* Propeller wunzd1usu liquid blending

® Helical ribbon impeller high shear force
dmiuveanadniianuvilags

Marine propeller d) Helical Ribbon

35
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a) Rushton

® 1. Impeller
¢ 1.2 Radial pattern Straight-blade
* Straight-blade wn1zd1%35U dispersion, emulsion

® Flat blade disc turbines (Rushton) Ygfg—j

* Dissolver disc high shear force .y

o 44 a <
Vl’ﬂ,‘l/i‘llaﬁwﬁlll,ﬂﬂ breakdown Dissolver disc Hollow-blade
walsiAaevinlmninnis flow untin

* Hollow-blade turbine &1%35U gas dispersion, emulsion = r

® Retreat curve impeller

* Spring-impeller §1%5U stiff solid system i
Retreat curve pring-imp

36
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® 1. Impeller
¢ 1.3 Tangential pattern

® Anchor impeller high shear force
%aamafmquwauﬁqﬁa (turbulence flow)
wngdwmiuvesmainiianuvilags

* anwuzN15AAAY Impeller

Mixer Shaft
& Impeller

T
SIDE VIEW

TOP VIEW

Position 1 - Top to

Bottom Turnover

e) Anchor

Mixer Shaft Mixer Shaft
Mixer Shaft Positioned Positioned
P::l:bn'd On Tank Loft Of Conter
Right of Center Centerline Impeller Placed
Impeller Placed impeller Placed C y
Correctly Correctly orrech
TOP VIEW TOP VIEW

Position 2 - Vortexing Position 3 - Swirling

Figure 13 ~ Mixer Mounting Positions for Clamp Mounted Portable Mixer(s) and Resulting Flow Patterns

37
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¢ 2. Planetary mixer

* 91fBN139ALRIUYES mixing tool A&ty bowl
A AaNse shear

* TVIN1TUYUTIUUAUVBY mixing tool uag
N15MYUIUTAU bowl viliNNYA homogeneous

® 3. Double arm sigma blade mixer

MIXER BLADE
/ PLANETARY GEAR
7! DIRECTION OF DRIVE
@ DIRECTION OF ROTATION

OF PLANETARY GEAR

~———————— STATIONARY RING GEAR

38
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¢ 4. Colloidal mill

* NANNITNINY
* emulsion 3zgnldlu hopper uazgn feed H1u stator wag rotor vilvilinuse shear
* sansatiganvuIneunIAld (VuineynAUszINaL 1 pm)

= b4 a &’ = Y = 1 a

* UAMUIUNAVYU 99U coolant ﬂ?ﬂﬁﬂqmﬁg&l

* daf
* Tifuveunalniianumilagald

* LWy stability 984 suspension emulsion 164

v
* Jade
Feripneral velocity
13.000 ft/min

* ldgnunsaundosvaaudald <>

39
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¢ 5. High shear mixer/Homogenizer
* NANNI5YINNY
* rotor blade aznyuAIBAUSEIG Iinn1Igavasmatiluniela
* ypawadiigaidrluazsiny stator waz rotor 1AAUSY shear figeunn

Let the material inhaled into 36 fine slots :-:.\;_ i
High-speed Collision, Pressing, Cutting &3 I
and Mixing - —

40
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® 6. Magnetically couple mixer
* WNNZEMSUNTSIASEY sterile product, biological product

* {na819u I ol
* 1. Steridose®/Sterimixer £ M/

Circulation in the
vertical plane

3- After reaching the vessel
wall, the fluid travels upwards
and then circulates down

1o the impeller again. The
overall bulk movement and
the mixing action around

the agitator ensure that a
homogeneous concentration
distribution is achieved.

1- Soluble powder or liquid
is added into the vortex. It
is then rapidly transported
downwards to the impeller.

2- After reaching the
impeller, the fluid flows
in a radial direction
towards the vessel wall.

=
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® 6. Magnetically couple mixer
* WNNZEMSUNTSIASEY sterile product, biological product

* 79819
® LeviMag®Ultrapure/Alfa laval

42
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N15NARYIUSIARNNLYD

® Sterilization

®* Thermal sterilization

170 °C 120 min
® Dry heat .
180 °C 120 min
® oxidation 260 °C 45 min
250 °C 30 min

® e.g. hot air oven, tunnel oven
* d1%3U powder, glassware, stainless steel

®* Moist heat/Autoclave

* Irreversible denaturation of enzyme 115118 °C
o , 121-124 °C
® d19%3U plastic, rubber, cloth, 196129 °C
liquid-containing preparation 134-138 °C

kill microorganisms
kill microorganisms and spores
kill microorganism and spores

destroy endotoxin

10 Ib/inch? 30 min
15 Ib/inch? 15 min
20 Ib/inch? 10 min
32 Ibfinch? 5 min

43
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N15NARYIUSIARNNLYD

® Sterilization
®* Non-thermal sterilization
® Filter (0.22-micron membrane)

* 135U heat-sensitive drug

® Gas (ethylene oxide)
* Alkylation
* d35U plastic, rubber, heat-sensitive drug
* g3 Av AuRannAng
¢ Radiation
* DNA damaging
* UV dwmsusindeuuituin

® Gamma &113U heat-sensitive material

Y o w & ' v o a o . .
* Ja3nnn Aa lidusaldnuvasuariniie, suspensions, colloids

a4
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* A13uaAR powder for injection
® Spray dryer
® Freeze dryer
o qu < < yao a K
* yirlvivasnatnateiluvewdalneldisnisseiinvain

Freezing Primary drying Secondary drying
(Solidification) (Ice sublimation) (Desorption)
—
_ 204 Vacuum S
g 10 - 1%-2% water
g 04 5%-10% water
® -10
g .20
£ 30
< 40
2 .50 95%-99% water
-60 T T T T T 1
0 10 20 30 40 50 60
Time (h)

=
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A4 & A4 v )
Lﬂ'ﬁ@\‘ill'é]‘l/lLﬂ‘c’J')"Ua\‘iﬂUﬂ'ﬁU'i'ii]“Ua\‘iL‘Viaq

® 1. Tube filling machine
=} 4 " a o Y ° [
* Suwmaenlieglufirngndasdmiunisussy
* Whawgzan aleHunsaanINaan
* UTYRINADN

* Yaurnuaan wuldanudan/Aann

46
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LR34 NINYIVIINUNITUTIIVBUNE?

® 2. Overflow filling machine

* Pump 9A&15370 tank W1y fill port
iaLthnaslunsuy |
: Coda e ; 1
* fviepaansdiuiiiuusannsidenis =
wardenauluds tank S | L
* High performance #3418 vinauazeaindne L | i
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® 3. Time gravity filling machine

* Transfer &15310 bulk supply g product tank laga1fe pump

* Valve 32115 Ua-Un 1iaU53961589990 (Auusaliuga9uaziaan)
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® 4. Peristaltic filling machine
* a1sazgngatiluluansenslagede peristaltic pump
* AIUANINITINITUTIILABAIUANSATINTUYUYBY motor Vae pump
* anuana1nlun1sussYRn uazdannsn1siin cross contamination ¢ (wenansendlunisussqueazudndiosi)
* wzfuasidiaaamiad
smonucr

SUPPLY TANK
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PUMP

SURGICAL
TUBING
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® 5. Piston filling machine
* anguazgnasean g charge position a13azgn fill wWiluluar

Y1 . eye ' product flow
® L‘ll']q dlscharge position ﬁ'ﬁﬂggﬂ fill a\igﬂquug charge position
* gusaldnvansniinnuniiagald wsnziiussgaangngu it
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product flow
discharge position
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® 6. Servo pump/positive displacement filling machine
* Pump vinstudassludegngu
* 1ila pump MYUATUTOU Faeiuneluazana iALsIAY
* d15azgNRUALEAYULLTBIINUIIAUNAnTY
v & aa a PR
* dunsausTgldnsansnianamiags uazanumiann

* USanashl fill Tadnugndasge nssiilaldusunsndasns
pump TNYANINUY
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® 7. Blow fill seal
* Taawdeududananadin udavasuliluurisnass asly mold
* Whasazamdrlunegly virlidsisusremu mold
* ussgansadly uazlaniin
¢ WHlunsussgeunanide
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Blow BFS
Extrusion - Molding Finished Product
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Jolalildanwuznisyinsuveaniag rotary tablet press
14 upper punch, lower punch uag die az3adurnauluniauiu

H98ATBURN hopper adg die Tngk1u feed frame

Turumaun1snandn M9 lower punch waz upper punch aztadeuidInuludnwaz squeezing

A.
B.
C.
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E.

nstafingnaziindundsann tablet ejection
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. Ribbon mixer
Planetary mixer
High speed mixer granulator

B.
C.

Double cone mixer
E.

Sigma-blade mixer
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A. Conventional coating pan with spraying system

B. Conventional coating pan with baffle and spraying system
@ Perforated pan with spraying system

D. Fluidized bed coater with top spray

E. Fluidized bed coater with tangential spray
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