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Particle dimensions in pharmaceutical disperse system

Particle size, diameter Approximate Examples
sieve size
Micrometer (LAm) Millimeters
0.5-10 0.0005-0.010 - Suspension, fine emulsion
10-50 0.010-0.050 - Upper limit of subsieve range, coarse emulsion

particle, flocculated suspension particle

50 -100 0.050 -0.100 325 - 140 Lower limit of sieve range, fine powder range

150 - 1000 0.150 - 1.000 100 - 18 Coarse powder range

1000 - 3360 1.000 - 3.360 18-6 Average granule size




Particle in pharmaceutical science
“Liquid dosage form”

Disperse system

Continuous phase
(Dispersion medium

-Suspension

Dispersed phase
(insoluble drug)

Emulsion
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Particle in pharmaceutical science
“Solid dosage form”

‘Tablet

-Capsule

-Powder
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- ATNAIANINNANIN : Suspension = Caking
: Emulsion = Creaming rate

UU1AMNAIANIN Stability of Dosage
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- ATNAIRAINNINANTN
: Powder = Segregation = Hoy®in1suanNNay
Single plinth Bender
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- AUANLHNITLUA (flowability)
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2. AMNRIAUADINUNNY

- ARSINITAZANE
- AANURANSLeNn (wettibility)
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(Fundamental properties) (Derived properties)

WA (Size) ANNUWLLUW (Density)
N13LLANLLIAYUIG (Size distribution) ANANTU (Porosity)
51519 (Shape) msé’m@mmma%ﬂm (Packing arrangement)
WUNH? (Surface area) A%y (Bulkiness)

anangAams ua (Flow property)

N159ALU% (Compaction)




Fundamental Properties




seeyme: Particle Size
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. Surface diameter (d,)
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2. olume diameter (d,)
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3. Projected diameter (d))
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4. Stoke's diameter (d,)
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2. Volume - surface diameter (d,)
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Particle size = UUNABYNA
deal : *MONODISPERSE’

PARTICLE SIZE STANDARD
For

Particle analyzer

PARTICLE SIZE IN PHARMACEUTICAL = "POLYDISPERSE”

69365“’ X20,00% __ irm WD14"




PARTICLE SIZE IN PHARMACEUTICAL

= POLYDISPERSE
6 estimate size range
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-number fraction of each size range

-weight fraction of each size range
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Particle size and Size distribution
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Size Range | Mean of Number of % Frequency
(Um) Size Range, | particles in each

di(um) | sizerange,ni | (M/N)*100%
0.50-1.00 0.75 2 1.7
1.00 - 1.50 1.25 10 8.5
1.50 - 2.00 1.75 22 18.6
2.00-2.50 2.25 54 45.8
2.50-3.00 2.75 17 144
3.00-3.50 3.25 8 6.8
3.50-4.00 3.75 5 4.2
N=E ni= 118 100

=15

o L-AOME S R 1.
Particle size (y)
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Wulasuanuwasanwd (frequency distribution curve)
Sunsidaunsinswigniad (frequency)sfiaawaL?Juai"m'aw%aﬁmﬁn‘lmwiaz&i'mm@\ﬁ'whmﬁwam@i
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«** Normal distribution curve
+»» Skewed curve

frequency
2.0
S — skewed distribution:
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mstwmwwmm‘lu;sﬂtmu log - normal (log - normal distribution)
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(typical bell shaped)

" Number distribution
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- Weight distribution
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Size interval Number di % cum. % cum. %

() (ni) (n) Frequency undersize oversize CumUIUﬁVG % overSiZE: )
0.5-1 s 075 17 17 w0 The total percent of parficles
1-15 10 126 85 e o3  WITh size higher than the lower
1.5-2 2 175 18.6 28.8 w05 IIMit of each class interval

2-25 54 225 458 746 n2 Cumulative 7% undersize:
25-3 17 275 144 89 154 The total % of particles with size
3-35 8§ 325 68 95.8 .o lower than the upper limit of
3.5-4 5 375 42 100 42 each class interval
Sum EN=118 100 ':
s W
'370
<0
-ESO = cum, i
?E, : 8= cum. % underwn
0
10
0
0 1 ) 3 ) H
Particle size (p)




susweumea: Particle Shape
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Sphere Q Cubical
Rod % Flake
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particle size measurement
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Size measurement

Sieving »

5
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Electron microscope  ,  Optical microscope
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_ Umcentibgs __Sedmentaion
QU a va r
¢ annmmaqmﬁuummmm
. s Coulter counter
() a A r B
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A  100A  Olum  lum  10sm  100us 1000 10,000 um
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Particle slze




Microscopic method

Wlindasyanssenl (Optical microscopy)

v =R 1 v & o A 64 ° w I a o o
» fansa liTnaumedifidasmadsiuliuiuzfiavasnassgansseidedimasuanuanang Sexlddusums
Tozwmaumediaglugas 0.2 - 100 Um lesiimdsaenagegalans 600 wh (600x)

35 ldndasgamssenidiannsan (electron microscopy)

6a o W i I I
° né’aa@lamﬁﬁmmﬂmsau (electron microscope) azﬁmawmaﬁgemwvlﬁ'ﬁa 90,000 t111(90000 x)

Transmission
glectron
microscope Scanning electron microscope
Light microscope
0.001 0.01 0.1 1 10 100 1000

Particle diameter (um)




Optical microscope

Scanning electron
microscope
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*  Fue28E 1IN

*  ¥IMSNYUNIASFINYAY micrometer

*  wuadatheaumafiuiuasslurasaiasumuein slide 1w aumaludsadu v
enuaauaznan uas fusauks dasveasasumfivansauiatienszagaunaaanaini
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*  dsumasumandasligedo
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*  dwuaumafituathetas 300 - 500 aume




Count

o N A O @

16

14 (b)

12+
10+

460 480 500 520 540 560 580

Droplet size (um)

600

16

14+
12-
10+

Count

o N b O @

90 95

500 pm

100 105 110
Diameter (pm)

115 120

a) Optical (left) and electron (right) microscopy images of polyethylene glycol (PEG) particles synthesized with the droplet-based
microfluidic system (b) histogram of droplet sizes measured with iDM; (c) histogram of PEG particle diameters measured by

optical image processing.

Ref. Article in Lab on a Chip - October 2019 DOI: 10.1039/C9LC00641A
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(A) Feret diameter Aaidusigudnasfidaananaenzandudariafianiuin ssuinamasingaiayne
(B) Martin diameter fa Wushaudnanfiioanenuenssiduassiidautsaumeasani 2 s
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(C) Projected area diameter \dusiguenanzassnanidinuiiviivaymatiaasniaia
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Sieving method
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sieve diameter (ds)
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30 / 45
45 / 60
60 / 80
80 / 100
100 / 140
140 / 200

finAe

LRUADUG

Lm (d)
4770
300
213
163
127
90

WMINNIENT % VRIRIENA WAL

ANLESI (g) QNI (% n d)
(% n)
b7.6 13.0 6110
181.0 41.2 12360
110.0 25.0 b325
49.7 11.3 1841.9
20.0 45 5715
22.0 5.0 450
D n=4400 2 %n=100 D,nd-=
20658.4

D = 266584 /100

= 266584 |lm
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Sedimentation method
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Pipette Method; Andreason pipette

10 ml sampling
resorvoir
Three-way tap .
- Upper set
limnit
Fipette
H"“a
. Lower set
ﬂ ' 1,\ limit

Sedimentation Balance Method

Ground gloss

slopper
Feed chomber

lance pan Clear fhind

Nalance pan suppor ted
on sturup, nol <hown

{a) (b) (c) (d)

Sunple Rabotin and Gale Bostock Leschonski
system spring bolance  bolance -Sartorious system
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of . Thermol
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N ] Oulgassing Pressure
. " fube equolizing
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Turbidimetric Method, photosedimentation method Particle volume measurement

» Coulter counter

Fined Insulating Moving carriage
conlaines / Counting and sizing blood cells - Impedance method
Photocell \ Glass cell / Lamg
\ ' s 12v 2¢ Orecton ot coltom
.'l m M.
Cul
Seoniny
2000
Bood<ced Direcsion of
< wspenson ol fow
\ r—""“’-‘— \
Light stop — s Lans « Oetalof ™\ Acarture
| PIINSIN  arature
docrclyte
f N Apertire
N

Equivalent spherical diameter = D,

(oversize)




Derived Properties




ﬂmﬂmﬁﬁ_‘uﬁnﬁ (Derived properties)

AMNUUILUU (Density)

AAMNNTU (Porosity)

ﬂ’]%‘ﬁ/ﬂl,?‘ﬂ\ﬂl@ﬂ@‘léﬂ’lﬂ (Packing arrangement)
ANY (Bulkiness)

Qmauﬁam'ﬂﬁﬂ (Flow property)

nN19amLLUY (Compaction)




Density ; mmuamawin
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p v D = M/ V




1 ANMRIUURIS [True denSIl'y Particle density, p)
: Lﬂumwwmtmmaamaaumﬂwnuu vlmwma'nwsasLanqma‘luaumﬂ

ﬂ%umsﬂuﬁ'a%waeagsmﬂ 1580791 True volume Gfiavlais'awﬁmdwsluagmﬂu,azﬁm':haszm'w
auMA

ad 1 a gll v a a 2na dl v A 6V
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(liquid , gas displacement)

»* Nonporous : Helium densitometer / pycnometer
 Porous : Helium densitometer




2. anamunivunsya (Granule density, pg)

Lﬂuﬂmwmwwaamaammmwma'mmaﬂuaumﬂ (intraparticle space)
Geflawaidnnin 10 pum smimanamawaemm g 31 Usan uaanages wnsndadnlalunud
aile WSsnasiilds Sunh IBanesunsus (granule volume , Vg)

V. = Vp + garhemeluayme

g
Py m/Vg

dl = A | I A 1w I X 9Jgj AaA )
O NGEIWW\IQ\IQ\JE‘W?% VNN TN UATIN AW TN IS QQ@WGLSEWLGMO’J‘E helium
densiometry %39 liquid displacement I@ﬂ%ﬁia%
A A A .
O WEMNINIW 161?’3‘5 liquid displacement




I .
3. mumuiniang (Bulk density, pb)
: anaeIvisehuinglay e SnasasNeenyianae  F99nvistasname luaymaLastas s g
aumA TaFuN USesUang (bulk volume, V)

Vb: Vp + Gﬁa@’mmﬂuamm gl NP NERTPANIPSRT

pp = m/Vy

L Voids (Air) V. oiss

“3 tapped method”

vhulk
Solid
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Porosity ; anuwu

2 w A A A 2 a G (3 € o A
AMAWTH Manede dandmsznindasindayiinasvemeiu Auaudaniiv wedidue Fund
€G ¢ 0 o
wediduaaruwi (Y%oporosity)

Porous solid
» High specific surface area
» High specific pore volume

Non-porous solid
» Low specific surface area
» Low specific pore volume

Porous materials have highly developed internal surface area that can be
used to perform specific function.

Almost all solids are porous except for ceramics fired at extremely high
temperatures

F. Rouguerol, J. Rouquerol, K. S. W. Sing, Adsorption by Powders and Porous
Solids, Academic Press, 1-25, 1999




1. ANUWIUIW (Total porosity, £) ARAATIEMVRITBINMIMNAYRINIENGARLUTNATUIINYURINIEN
e = Vb - VP




2. mmws‘uswinmémﬂ (Interparticle porosity , Interspace %38 void porosity) \Wudasidaues
HasauMAfal3NAstNg vaMeN

¢ Interspace = vV, -V




3. anawgumelueyma (Intraparticle porosity) dusandmvasdarinmeluayme
ARUFAATUNTUAYBINIEN

¢ Intraspace = V, - Vp




Packing Arrangement ; nsindusiveseune

1. medaidBanuuwiviige wia wuugnindrmassuandlunyu (closest w3a rhombohedral packing)
SR awﬂmm@ﬂammmima%i':?’mﬁuvl,@”mﬂﬁ@@hﬁ%mmﬁﬁ@ﬁwﬁa I5ia ouMANaaNIaL
FazoumaDy 12 auma vh il 26 %

2. MetaIIENGILLLMRRATER WHa LIUGNINGR (loosest , cubical - packing, most open) LTum3i3eslne

DLMANTINANWIINIBEIUBNaUMANTNDR FuiudaramMARsnaaNsaume 6 ayma vhlid

Géﬂ 88

() (b)

AVINNTU 48 %




i % Bulk

Bulkiness vis Bulk: s
a a o é a | 1 @ v 1 a a
A2 YF105UNHNNZVRINGEN FINAINNUFIUNAUVBIANNNW UL INYUFUZ N1e5L5Ing
YBINILIGD 1 WILIMAN (specific bulk volume) ANNYALIUAL
* YA DPMALENAANNN G
* MIUANUAIVNG MIUANLIIINANIN ATAANNY6N
* ANMAMNUUUUTING MReendlanamnudulNN LRl a%wsn Weennazd
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Flowability:; ansnifamnisiva

sansnuLgusidns inaraseaen (et 2 dhwe fe

. a . . ' Ag I I o 4:1.
1. Free flowing %98 dustiblity Fharsenidims maegas e dusibility NIgN Wae
N3 lvad

. . < . ' - A A N
2. Stickiness 992 cohesiveness Lﬂuwwmﬁﬂﬁ%ﬂm aum@wg@@@@@ﬁuqa




mslaamanRnsivaene

Q U
1. msiaer angle of repose (¢)
@ I 2 < A 1A da o 1 Z A
uAaaInIusI A UUBINGEN Lﬂ%ﬂiﬂ»l"{l‘l‘lﬂiy"{l%j@ﬂN'J‘llﬂﬂﬂENN\‘lﬂnﬂiz"{n@lﬂW%‘i']ﬂJ \Wasadaanie
szwdwmpmﬁuqaﬁuLLsaIﬁudaamaaIan

tan (I) = U
dl A &/ a Qg A
o tan ¢ 30 U = ANUITAVDURILLTLNIANY oy
(coefficient of friction) "f\ . "
h = ANNGNUDINDINILN D

r = SEURINDINILN L o




n) Fixed - funnel and free standing cone
%) Fixed - bed cone

@) Revolving cylinder







Flow Property

Angle of Repose (degrees)

Excellent

Good

Fair—aid not needed
Passable—may hang up
Poor—must agitate, vibrate
Very poor

Very, very poor

25-30
3135
3640
41-45
46-55
56-65
> 66




mﬁmmﬂuﬁamﬂmﬂmmm

2. MeTaA1dasINIg lua (Flow rate)
loald flow meter Lﬂums'mmnmsmmwnmaawean*nvl‘namwauﬂmanq (Orlflce)
mmﬂmmnmanﬂﬂ mum 1/8 - % m mawwmsmm (g/sec)

3. MAAAMENLANINANAR [Compre55|bllll'y]
loald flow meter uJumsmmnmsmmwnmaawean*nvlvramwnaammanq (orifice)id

?.l%’]ﬂ"(ltt@lﬂ@ﬂﬂﬂ%vlﬂ GNLLGI 1/8 - % ‘WJ mwmwmmm (g/sec)

Compressibility:

Compressibility = pt—;p_ﬂ x 100
t
where p: = Tapped bulk density

P Initial bulk density|







n'ﬁ'i'anmauﬁ'ﬁnﬁ\lmﬂm N9E

4. msdaer Hausner Ratio

Weight
Bullk Density = il
Volume(V1)
Weight (W)
T d Density =
apped Density Volume(V2)

Tapped Density
Bulk Density

Hausner Ratio (HR) =

Tapped density — Bulk density v _v
_ X 100 . N .V,
Tapped density Compressibility Index = 100 x { v ]

o

Carr's Index(CI) =

¥

V
Hausner Ratio= —=
Vf




Table 2: The relationship between Compressibility
Index/Hausner ratio and flowability

Compressibility Index (%) Flow character Hausner ratio

<10 Excellent 1.00-1.11
11-15 Good 1.12-1.18
16-20 Fair 1.19-1.25
21-25 Passable 1.26-1.34
26-31 Poor 1.35-1.45
32-37 Very poor 1.46-1.59

>38 Very, very poor >1.60
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Compaction; ausuifismnsaaiuiu

+Compressibility = The ability of a powder to decrease in volume under pressure

+Compactibility = The ability of a powder to be compressed into a tablet of a
certain strength or hardness

Compression Tablet ~ Tensile strength

ss\\)\“d
o
o

Compactibility
Solld —_—
Fractlon
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%
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Certificate of Analysis

NS
Product Nams KudzuExtract Batch No. DN-GGK20160125
Botanical Sourcs Pucsraria lobata (Willd. ) Ohwi | Manufacturing Date 2016-01-25 b
Plant Part Roots Expimation Data 2018-01-24
“ "
Item Spacification Rasult Mathod

Assay Total Isoflavonas40% 4006% v
Physical & Chemical Data
Appsamncs Brown Yzallow Finz Powdar Conforms Osrganoleptic
Odor & Tasts Charactaristic Conforms
Amalytical @ualitx | I~ 0 | | 307 ey allnlsal ey s e

Taemtification ] U UL/ NSNS T/ s U U el U [ el O/ e e e U
Siave NLT 95% Through 80 mash Conforms CP2010
Extract Solvent ‘atsr Conforms
Loss onDrving =8.0% 3.49% CP2010
Ash =8.0% 3.73% CP2010
Bulk Density 045~070g/ml Conforms CP2010
Pesticide Residue
BHC <0.2ppm Conforms GC-MASS
DDT =<0.2ppm Conforms GC-MASS
PCNB <0.lppm Conforms GC-MASS
Total Heavy Metals <10ppm Conforms Colorimstry
Arsanic{As) <2ppm Conforms AAS
Lead(Pb) <2ppm Conforms AAS
Mearcury(Hg) <0.lppm Conforms AAS
Cadmium{Cd) <lppm Conforms AAS
Mcrobiological Tests
Total Plates Count <1000cfu’s Conforms CP2010
Yeast & Mold <100cfu/s Conforms CP2010
E.Coli Nezgative Nagativa CP2010




CERTIFICATE OF ANALYSIS

Product name

Paracetamol{Accetaminophen)

Cuter Packi
CAS Mo 103-90-2
ng
Production date 2016/03/24 Shelf life 2018.03.23
Standard adopted CP2010/BP2002/USPI2/IEPE. Obfrisls
[tems of analysis Specification Results
Characters White crystalline powder Complies
denifification Complies with the test for Identification of apliEs
paracetamaol
Sparingly soluble in water freely soluble i
Solubility n alcohol very slightly soluble in ether and Complies
in methylene chloride

Chlaride =0.014% <.0.014%
Sulfate =0.02%-=70.02% =.0.02%
Heavy metals =0.001% <.0.001%
Readily carboni-
zable substanc =Matching fluid A Complies
e
0 ic volatil
: rgan.u.:'u'n " Complies Complies
impurities
Residual sol
t:SI coi b Complies Complies
Sulfid Complies Complies
Related substa
nce 4-chloroace Complies Complies
tanilde
KMelting Point 168 C~172°C 169 470~ 17037
4-Aminophenal =0.005% <.0.005%

Loss on dryin
;E " 20.5% 0.04%
Remdue on igni <0.1% 0.06%
tion
Assay 99 0%~ 101.0% 00 4%

Conclusion Qualified









