Method Development

Creating the Perfect Standard Operating Procedure (SOP)
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Method Development

B Goal: Reproducible method that tracks product performance
B Choose measurement approach (dry vs. suspension)
¥ Lock down RI

B Vary measurement settings that can influence result
® Dry: measurement duration, concentration, air pressure

® \Wet: sampler selection, dispersion, duration, concentration, energy
(mixing + ultrasound)

B Test method (reproducibility)

® Meet ISO, USP or internal guidelines
® Check COV at d10, d50, d90
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Goals

B Reproducible method that tracks product performance

B You might have other goals
® Accuracy: tricky subject, is it the “real” particle size
® Repeatability: liquid suspension re-circulating in sampler
® Reproducibility: prepare, measure, empty, repeat
® Resolution: optimize to find second populations
® Match historic data (sieves), but quicker, easier technique

B Use structured approach for any decision/choice that may
Influence result

B Have data to support selections made

B Document process so others (in future) understand the
decisions
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Accuracy vs. Precision

#

%
LOW PRECISION LOW ACCURACY %

LOW ACCURACY
HIGH PRECISION HIGH ACCURACY
LOW PRECISION HIGH ACCURACY

HIGH PRECISION

M(A) Low accuracy, low precision measurements form a diffuse, off-center cluster;
(B) Low accuracy, high precision measurements form a tight off-center cluster; (C)
High accuracy, low precision measurements form a cluster that is evenly distributed
but distant from the center of the target; (D) High Accuracy, high precision
measurements are clustered in the center of the target.
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Accuracy

M s it the “real particle size”?
B Comparison to referee technique

B Microscope (image analysis) Is referee
technique for particle characterization
B Two kinds of image analysis:
® Dynamic image analysis; particles flowing

® Static image analysis; particles sit on slide
on automated stage
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Image Analysis: Two Approaches

Dynamic: Stat_ic: | |
particles flow past camera particles fixed on slide,
stage moves slide

Basic-Camera Zoom-Camera
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Proposed Pharmaceutical Guidelines

Document particle size
and morphology uaing
photomicroscopy

Dirug subsban oo used
in pre-clinical studias

T

Deselapment of instrumental methods may be initaied ot this stage. J

Scheme for outlining particle evaluation for preclinical studies.

Docurnent particls size

and morphology using
photomicroscopy

|s the subslance
BCS Class
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| Ewitlisahe the efbact of sy change in drug substances with respest o morpholoogy o parthde size Tiom thal rtially stufSed |

Decision tree outlining particle evaluation for Phase | clinical studies
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Proposed Pharmaceutical Guidelines
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Repeatability, Reproducibility

B Repeatability: prepare sample, add to
wet sampler, re-circulate, measure
same multiple times (suspensions only)

M Reproducibility: prepare sample,
measure, drain, repeat (suspensions +

dry)
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Precision (Repeatabillity)
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Reproducibility

® Reproducibility: prepare, measure, empty, repeat

® What would be good reproducibility?
® ook at accepted standards

® Measure 3 times, calculated COV at d,,, d,, dgg
— COV (RSD) = st dev/imean * 100

® [SO13320

— COV < 3% at median d,

—COV <5% atdy; & d go ¥~ Note: double all limits
® USP<429> When d;; < 10 um

— COV < 10% at median d ¢,

—COV <15% atd,; & d ¢,
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Resolution

B Ablility to measure small differences In
particle size

B Small differences between successive

samples (different production lots) are most
Important

B Detection limit of small amount of material
outside of main size distribution

B Best defined by user’s real-world
requirements
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Resolution: High or Low Technigue?

EZ| FILES: 5525TDE.DAT A203B600A DAT . .
= e—— ey B Resolve size difference
a0 # BEZSTDR.DAT FXx -V .
g _20BGINADAT FX -V between two materials of
i Y similar size
72 L a0
z t z B 552nm and 600nm PSL
B3 - - 70
E . | ® Measured separately:
;] S high resolution
U 45 4 - 50 4
n . i | ® Measure together: low
v - - resolution, would blend
%27 - .
| - peaks
18 5 - 20 . . .
¥ | ™ Laser diffraction Is a
§ | “resolution limited”
I:I I | | I T T TTT | | | I T T T1T D .
10 1 5 technique
Diamnster {(pm)
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Resolution Limits

; 100 0
/ 83nm,
: 204nm,

503nm
PSL
0.028  0.100 1.000 2278
Diameter ()

377.00

Frequency (%o)
|
Undersize (%o)

Resolution of multiple modes in a single sample

Next peak 2x of previous size
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Resolution Limits

4. 005 100 0
R 200um,
ST £ 400um glass beads
£l | ke
D.DE. —— —L = .

9477 100.0 G00.0
Diameter (prr)

Next peak 2x of previous size

Resolution is independent of where you are on size scale
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Resolution: Finding Second Peak

ooy (0 @ 0.1 micron silica
5 material
W 2% by weight of
| 4 ~1 micron
ql ¢ quartz standard
|©  added
4 | m Original slide
| 1
- i showed .25%
| ik

0.02 (.1 L0 10.0 10
Particle size / pm
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Resolution: Recent LA-950 Data*

Median Size : 0.031 ym
& ! hE “ Median (Peak 1) : 0.031 #m
' ' s0- Median (Peak 2) : 1.75 um
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Method Development: Dry

B First get sampling right & determine Rl
B Measure at 3 different pressures (low, medium, high)

B Determine optimum pressure based on good
dispersion while not breaking particles

B Can also compare dry vs. wet measurements

B Adjust other settings to optimize sample
concentration & duration

B |deally measure all of powder placed into the sampler
® Segregation can occur on vibrating tray

® Constant mass flow rate important for stable concentration
during measurement

B Once settings chosen, test reproducibility
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Size vs. Energy - theoretical vs. actual

Theoretical Actual
Stability
Q ()
N N
7)) V)]
Increasing energy Increasing energy

Higher air pressure or longer ultrasound duration
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Why Is this so?

® Dispersion and milling can be parallel rather
than sequential processes

ok & :
&0

Theoretlcal Froper Air Pressure i:’:z Ait Pressure too High e © g

{:}’i? > 2% uu:[j;} o ﬁ
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Pressure Titration

Data Name Grapk fype Trarzsaillarce(R) D10

200903301124034 [ |

zﬂﬂsﬂaagl:usﬂaﬁ 1
200903304 127036 [ |

&

2]
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Dry Method Development
Case Studies

Magnesium Stearate
Microcrystalline Cellulose
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Effect of Air Pressure — Mg Stearate

16 _—100
____________________________________________________________________ oo
] iGraphType Remarks 1 Median Size —Air
T — small nozzle 7.50244(um) High o
[ ]——  smallnozzle 8.14897(um) Mid '
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Effect of Air Pressure — Mg Stearate

—e— D90
—m— D50
D10

18
16 -
12
10
—
8 —8—
. —a
6
4 _
2 -
0
1 2 3
—e— D90 15.258 14.394 12.822
—a— D50 8.626 8.149 7.502
D10 4.862 4.564 4.234
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Reproducibility — Mg Stearate dry, 3 bar

16 —100
E—so
- e T T =—=——=<===< - =
— Graph Type Remarks 1 Median Size Air : ;
] — small nozzle 7.68627(um) High 5 80
24 <[ 1 — small nozzle 7.47809(um) High . ;
11— small nozzle 7.50244(pm) High : e
1 — small nozzle 7.43856(um) High :
e e e e e i g
;—GO _
D50 D10 - §
200707180852099 NGB |Myg Stearate 7 Bk 4. 280 i ‘é
200707180853100. NGB |Myg Stearate 7478 422 : ¥
200707180854101 NGB |Myg Stearate 7.a02 4,234 ;_m =
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Mean TEE 4232 =
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;
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Reproducibility — Mg Stearate dry, 2 bar

16—

12 - Graph Type
HE]—
]

10 |:|—
1 —

200707180855106.NGE - Mg Stearate
200707180859107 NGB Mg Stearate
200707180500108. NGB My Stearate
20070718050 1109.MNGE - My Stearate
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Standard Deviation
COV st dev/mean)™00

2

0. 100
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Remarks 1 — Median Size Air
smallnozzle 8.25422(pm) Mid
smallnozzle 8.20483(pm) Mid
small nozzle 8.20709{(um)} Mid
small nozzle 8.23608{(um)} Mid

D50 010
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0.024 0.011
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o
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Reproducibility — Mg Stearate dry, 1 bar

16 _—fOO
E—so
14 B
R S A I S R S R R I B s E
. Graph Type Remarks1 Median Size Air : =i
12 ] — small nozzle B.62565(um) Low ;

e small nozzle 8.58677(um) Low i_m
[ ]— small nozzle 8.68576(um) Low : £
_— i [ — small nozzle 8.56557(um) Low :
o eererees mreees Ere et e e e e i =
D50 D10 -
2007071809031 NGB Mg Stearate 8.626 4 862 :
200707180903112. NGB Mg Stearate 8.587 4851 :
200707180904113.NGE Mg Stearate 8.686 4918 5—""
200707180906115. NGE Mg Stearate 8.566 4851 :
“a0
flean 8.616 4 871
Standard Deviation 0.053 0.032 o
COY (st dewfrmean)™00 0.612 0.6559 :
. :
;—fﬂ
v I ] ; |E—0
a_100 1.000 10.00 1000
Digmeberips)
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Effect of Air Pressure - MCC

16 _—'lﬂﬂ
T e R »
—Graph Type Remarks 1 Median Size —Air ;
: [ 1— small nozzle 58.57821(um) High : _80
11—  smallnozzle 64.59890(um) Mid : i
L — small nozzle 65.93757(um) Low : [
i I E—so E
- -
g - ®
-3
0 &
5- i
f—?ﬂ
0- . R B R B e i . e . . ,:-n
1000 F0.00 1000 1000

Namelterimx)
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Effect of Air Pressure - MCC

—e— D90
—=— D50
D10

200
L 0\
150 —
100
F -
50 -
0
1 2 3
—e—D90 161.158 160.713 144.259
— = D50 65.938 64.599 58.578
D10 25.76 24.308 22.655
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Reproducibility — MCC dry, 3 bar

;5 Graph Type Remarks 1

200707171736094. NGE
200707171738095. NGE
20070717 1739096, NGE
2007071717 41097 NGB

1000

MCC dry 3 bar
MCC dry 3 bar
MCC dry 3 bar
MCC dry 3 bar

hean
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small nhozzle
small nozzle

Median Size  Air
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Calculation Automation

From LA-950 Software

Select Summary Mems
e hirorin e Evpon Surmary | Pt Sunmary | £ Lavout | Bt Fit Cobarrn [ tode Selected Bt |

{Ted o Ageiy MNumbe -~ Sampln Nane
(Fiemarr 1 M ist=al
|Remarks 2 e
|Remata 4 st | (Bon
(Parmiarks 5 Dl 0.5) Sample Mame Matarial Sowce Lot Difw0.1) Dfv.0.5) D 0.5)
JRiewienky £ Dieiete Diw.0.9) Esmpla 4 FinnaThin TG Powds Herbalife 0.052 052 0052}
\Rsrnarks 3 Smmple 4 FrrinoThin TG Powss Heshalifie 0.052 ns2 n.ns2
{Feemiorka 3 2 Sample 4 FinnaThin TG Powds Herbalife 0052 005z 0.052;
IRemarks 13 Eample 4 PrrineThin Trs Paswela Hevbails 0045 045 0045
Cea |  Up | Down | Sample 4 PinnaThin TG Powds Herbalife 0,045 0045 0.045
Sample 4 FimnoThin TG Poswds Hedhalifie 0.045 45 0.045
Fonk M5 Sare: Senl Faoni | DOpen | Sample 4 FnaThin TG Powda Hesbalifie 0.040 o040 0.0
Ddmristiorr * Potal © Landicape Eample 4 FmnaThin TG Poswde Herbalife 0,039 0o3g 0,039
= o & - ﬁmﬂ Semple 4 PmnaThin TG Powda Herbalife 0.040 0.040 0.040
el A L S — Sample 4 PinnaThin TG Powds Herbalife 0.048 0043 0.048
P hom Loelficnl of warisboriFleiivn S1d. D ] = Sample 4 FinnoThin TG Powde Herhalife 0,048 0048 0.048
Walidshion 4 Eampla 4 PmnaThin TG Powde Herbalife 0,048 0045 .08
Specicsion . |TERE N - - Semple 4 P Thin TG Powds Herbiife 0,045 1045 0.045
_ox | ]
AR B 0.048 [ 048 0.04E
| Sid Daw 0,005 0.a05 0.005
] CV %) 9.005 9805 955
LSP 428 (300, 200, 30.0) FASSED SSED
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MCC Wet vs. Dry

16 J-----mmmmmmmmmmmes e e e - —100
;51 Graph Type Median Size :
i 1— 58.98225(um) & i
1 59.88999(ym) " 60
- o T o S B R a 1
D50 D10 Do0 i
] 980 22392 117 452 wet .
£5.952 226 148.916 dry = §
— = L
- S
=9
—40 5
H_
E—.?ﬂ
0- . il i . . | . ,:—-::-
1000 1000 T00.0 J000

Namelerjps)
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Method Development -Wet

M First determine RI

® Choose solvent (water, surfactants, hexane, etc.)
B Sampler selection: sample volume

B Pump & stirrer settings

B Concentration

B Measurement duration

B Does the sample need ultrasound?
® Document size-time plot
® Disperse sample, but don’t break particles
® Check for reproducibility

Explore the future
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Determine RI

B Real component via literature or web search, Becke line, etc.

B Measure sample, vary imaginary component to see if/how
results change

B Recalculate using different imaginary components, choose
value that minimizes R parameter error calculation

0= 100
.: Graph Type Refractive Index (R) Median Size Chi Square R Parameter
! — 1.57-0.0i[1.57-0.0i( 1.570 - 0.000i),Water( 1.333)] 20.41485(pm) 0.327785 0.054077
| 1O— 1.57-0.11[1.57-0.1i( 1.570 - 0.100i1),Water( 1.333)] 18.65780(pm) 0.177736 0.036778 =

E= 1.57-1.01[1.57-1.0i( 1.570 - 1.0000),Water( 1.333)] 18.18505(pm) 0.218785 0.053589

Explore the future
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R| Software Automation

Calculation Optimization
Imaginary Refractive Index Wizard -Result-
Graph Summary | Distributions 090,050,010 |R Value |

F
r.
AR TTTTUT [T T T v v 00 [T U v v Uy [ U Ut p P I ) B
o7 1.0 1.5 2.0 2.5 3.0 3.5 50 53
Imaginary_Rl- 1.48- 0,001 Imaginary_R- 148- 0.011Imaginary_E- 1.48- 0101 (Imaginary_F«- 1.48- 1.00]
D30 0.389097 0400848 1.28502 395191
D50 0187871 0187613 0183241 0325576
D10 0101424 0.100706: 0.0938036 00878223

Graph Surmmary | Distributions | D30,050,010 R Value

0201 _,
0180
0_160-
O e N I I I I A R L A A A A [ e L L
[y 1.0 1.5 20 25 3.0 3.5 F.0 5 3
Imaginary_Rl- 1.48- 0.00i|Imaginary_Rl- 148- 0.01i|Imaginary_Rl- 148- 0.10i|Imaginary_Rl- 148- 1.00i|
FEFE 0.168491: 0160476 014784 0196245
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Sampler Selection

B Larger, broad distributions require o andiers | Dispersing Volume (mL)
larger sample volume

Aqua/SolvoFlow 180 - 330
B Lower volume samplers for VR a5 - 50
precious materials or solvents Fraction Cell 15
Small Volume 10

Fraction Cell

Note: Fraction cell has only
magnetic stir bar, not for
large or heavy particles

_s,'*r"

T

271 5—100 :ﬁj f3]
Median (D50): Sample Median (D50): sample .\ jian (D50): Sample
a0 Amount: | p Zao
114 pm Amount: : 35 nm 132 mg : 9.33 pm ;
1.29 mg 2_“ g "o & 0.165mg |: g
g " © g8 ¢ g :
L s o B o S
103 =0 5 5 5 £
- Dia;eeerru-) - 7 Dizmeter(yn) 7 - Dia-e;erm-J -
Bio polymer Colloidal silica Magnesium stearate

Explore the future

© 2007 HORIBA, Ltd. All rights reserved.




Pump & Stirrer Settings

. Must be hlgh enough to Suspend Exp # | Agitation | Circulation | Dmean (m) Dio(nm) | Dgo(Nm)
& circulate heavy particles : sz | s | 2ms
® Not so high that bubbles are T T T e | | e
i ntrod u Ced 5 1 1 185.32 136.3 2437
B Adding energy — can disperse n s ] x| ams | 2as
Ioose agglomerates 8Paramet:rs Selected:3 Agitati:::i C::jl:ion: 2 -

B Measure at several settings & —
Select Optlmum Measurement Preparation .

B Can be automated in software

(S e e ri g h t) — Step 1. How will dispersant be delivered to the instrument? Howr much?
o |Choose fill level j Wait time after Io—(s) ‘

— Step 2: Choose a circulation pump speed

' |Choose pump speed | Waittime after [0 (3) ‘
= Step 3. Choose a agitation stirrer speed.

. |Choose agitator speed | Waittmeatter [0 (g) ‘
— Step 4. Dehubble the instrument?

s & Mo C Yes Wait time after IO—(S) ‘
— Step & Blank check ofr instrument cleanliness?

W F Mo  Yes Wattmeafter [0 (3] ‘

Explore the future
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Concentration

® High enough for good S/N ratio

B Low enough to avoid multiple
scattering

B Typically 95 — 80 %T

B Measure at different T%, look at
Chi Square calculation

g0 0.5

T%= 87
121 i\ 64

!
6! | \
. =SS
/ \

24 / \
o i /, SE e SRR
0.010 0.100 1.000 10.0

Diameler(pm)

[STiethad Expert Wizard B

4 Unrasanic Troatment | Meaguement i Duration |

'sr Girculation Purmp Spevd |
_J

70 4 d50
B0 +
a0 +
40 +
o+
20 +

Chi Square

r 0.5

r 0.4

r 0.3

r 0.2

- 0.1

a7 .4 86.1 852 84.7 8936

Red Transmission %

Explore the future

824

d50

Measurement Optimization
Particle Concentration Wizard
Ramember to click the & button for mone information

Test Purpose

The purposa of this test is to discover a good concantration range of sampla within the LA-S50.

Too lithe sample (1.8, 1o few parbcles) may not provide sufficiant scatterad Iight to escapa tha background,

Too much sample may cause muliple scattenng where ight 15 scattered from many paricles leading 1o poor accuracy
Test Dasign

To evaluate the effect of concentration first choose the light source most appropniate for the sample (Step 1)

Then we'll choose the Transmiltance rande within which we'll Colect measurements every 5%T. (Steo Z)

Step 1: Choose either red o blue Rght for test Step 3 Push "Execule ~ button

= Rad ~ Bloa This wazard 15 tamporanly closed,

and the 1est sequancs 15 axsculad
(see Expert Advice for more information) G ?

Step 2 Salect concentration test rangs
Max [95(Dafaulty  =|-Min [G0[Detaul) =

Execute Test Sequence >>
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Measurement Duration

B Long enough for
reproducibility

® Typically 5 sec, up to
several minutes

B Longer time for large,
broad distributions

B Can be automated In
software

B Could be used for
robustness testing during
method validation

Explore the future

"1 Method Expert Wizard ﬁ

~ <1 —
{ ‘ 1 Circulation Purnp Speed I Particle Concentration | Ultrasonic Treatrent Weasurement Duration |
)

Measurement Optimization
Measurement Duration Wizard .

Test Purpose Remember to click the & button for mare information

This test will discover the minimum daia acquisition fimes (i 8. measurement duration) necessary for good reproducibilit|
[f the measurement time is too short, the result may not represent the particle size distribution of your sample.
Test Design

To evaluate what effect measurement duration has on the result choose several detector scansftimes (Step 1)
Larger numbers indicate longer measurement times
Test Results

Test results will be presented using particle size distribution graphs and their D10, D50, and D90 statistics.

- Step 10 Check the box of any measurement duration for test. -

TestValue 1. T 5000{Defaulty ~ Step 2 Push "Execite " button

TestValus 2. T 10000 This wizard is temporarily closed,
Test Yalue > I~ 50000 and the test sequence is executed.

TestValue4: T 100000

TestValue 5 T 500000 EXECUte TeSt Sequence >> J

{see Expert Advice for more information)
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Ultrasound

B Adding energy to break up agglomerates — disperse to
primary particles, without breaking particles

B Similar to changing air pressure on dry powder feeder
B Typically set to 100% energy, vary time (sec) on

B [nvestigate talls of distribution

® High end to see if agglomerates removed

® Small end to see if new, smaller particles appear (breakage)
B Test reproducibility, consider robustness

B Note:
® Do not use on emulsions
® Can cause thermal mixing trouble w/solvents - wait
® Use external probe if t> 2-5 minutes

Explore the future
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Software Automation

M Level (power) =

N £ e
."l, Circulation Pump Speed J Particle Concentration trasonic [reatment | Measurement Duration 1

. Tl me O n Measurement Optimization

Ultrasonic Treatment Wizard .

Test Purpose Remember to click the & button for mare information
L}
. The purpose of this test will be to identify an appropriate Ultrasonic (US) time and power for a specific material.
Ultrasonic treatment can greatly improve particle dispersion thus improving both measurement accuracy and precision.
Test Design

The testwill collect three separate measurements using three different samplings.

Each measurement run will consist of an "as-is" measurement before any US is applied, then the US probe is tumed
e a on at the specified power (Step 3) for the specified amount of time (Step 1), After this interval time finishes

another measurement will be collected. This cycle repeats until the total LS time elapses (Step 2)

Test Results

The optimum US time and power will produce the best combination of sample dispersion and reproducibility

. G e I I e rate re S l I |t — Step 1 Select how much ultrasonic treatment time between each measurement. -
]5 j(sec)
i Step 2: Select the total ultrasonic treatment time for the measurement set.

graphs k :

Step 3: Select a power for the ultrasonic probe. - Step 4: Push "Execute " button.
(115 weakest, 7 is strongest) This wizard is temporarily closed, and the test seguence is executed.
\1 j Execute Test Sequence >>

< Back

Explore the future
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Wet Method Development
Case Study

Microcrystalline Cellulose

Explore the future
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Effect of Ultrasound - MCC

10 —100
0 %—90
s e e e e e e x
—Graph Type Remarks 1 Median Size i
8- = No Ultrasound  74.41438(pm) ~80
1 5sec US 66.39429(pm) |
.| []—  10secus 62.45641(um) | : .
S — 15 sec US 59.12541(um) :
‘T |  20secUS 56.54691(jm) | :
e [ ]—  40secUS 49.78359(pm) | " 6o
[ | 60secUS 45.37601(pm) | 3
§ 5 e e ES—— — e o s s E—— - 50 :E
B =]
4] 50
3] 5—30
2 20
1] ;—fﬂ
®5 ' ' ' i ' ' i ' ' DS o
1000 1000 1000 1000

Dizmelerps)
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Effect of Ultrasound - MCC
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Reproducibility — MCC wet

® |SO13320 ® USP<429>

— COV < 3% at median d, — COV < 10% at median d ¢,
—COV<5%atd,; &d g - COV<15%atd,; &d ¢

—100

Data Mame - Sample Mame Da0 10 030 Comments
200707161433232 NGB Awicel PH-101 89126 222N 114.93 15 sec U3

Graph Type Remarks 1 Median Size

si [ 15secUS 59.12541(um) 200707161500243. NGB Awicel PH-101 . BO131 22662 119.116 15 sec US
1 []—  15secUS £0.13116(um) 200707161507 246. NGB Awicel PH-101 5989 22392 117.452 15 sec US
.4 i[J—  15secUS 59.88999(um) 200707161516249 NGB Awicel PH-101 . 60417 22955 119.974 15 sec US
T 15 sec US  60.41748(pum) .
= 15secUS 6019360(um) 2007071615623252. NGB Avicel PH-101 . BO124 22765 117.289 15 sec US
of [ ]—  15secUS 59.98288(um) 200707161531256. NGB Avicel PH-101 . 59983 22829 116.586 15 sec US
B of . Mean £9.95667 | 22.63733 1175578
Standard Deviation 0.445191 0.278596 1.799955
F3

CO% (st dew/mean)™00 074419 1230691 1.531123

10

== ; ] ; o
1.000 10.00 100.0 1000

Dizmctergm)
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Reproducibility*

B 58 methods

B Image analysis for
morphology

B Laser diffraction for PSD

B |f RSD for d50 < 20%,

then acceptable for QC
environment

B Note: RSD increases
with decreasing size ;

5000 ik uka i) 150,00 000l 250.00
dyy SHze jmicrons)

*Barber, Keuter, and Kravig, A Logical Stepwise Approach to Laser Diffraction Particle Size Distribution Analysis Methods
Development and Validation Pharmaceutical Development and Technology, 3(2), 153-161 (1998)

Explore the future
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a,, RSO (%)

i
e N & & ® O

Sampler Selection

Remove points from not acceptable region using Fraction Cell

20
1B

- ap

. * Not acceptable per USP<429> | (1" g« Not acceptable

16

14

.
3

250.00

dyy Sze (microns) iy Sza (microns)

*Barber, Keuter, and Kravig, A Logical Stepwise Approach to Laser Diffraction Particle Size Distribution Analysis Methods
Development and Validation Pharmaceutical Development and Technology, 3(2), 153-161 (1998)

Explore the future
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Conclusions

B Must have representative sample
M Powders: select air pressure

M Suspensions: wet, disperse

M Check accuracy w/microscope

M |[nvestigate system settings:
concentration, agitation, ultrasound

M Design for maximum precision
B Follow guidelines in standards

Explore the future
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