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Standard Test Method for
Particle Size Distribution of Chromatography Media by
Electric Sensing Zone Technique *

This standard is issued under the fixed designation E 1772; the number immediately following the designation indicates the year of
original adoption or, in the case of revision, the year of last revision. A number in parentheses indicates the year of last reapproval. A
superscript epsilone] indicates an editorial change since the last revision or reapproval.

1. Scope number of particles in class(corresponding to diametet).

1.1 This test method is valuable for the measurement of 3.1.2.1Discussior—Fromn (d), the corresponding volume
particle size and covers determination of the particle sizdlistribution can be calculated:
distribution of chromatography media in the overall size range
of approximately 1 to 450 um using the electric sensing zone
(ESZ) apparatus. This instrument uses an electric current path
of small dimensions that is modulated by individual particle
passage through an aperture and produces individual pulses of V= %E&l n(dy)d? )

; ; . >

amplitude proportional to _the partllcle volungg). is the total particle volume.

1.3 T(;le values stated in Sl units are to be regarded as the A cumulative volume distributionf(d), is defined by
standard.

1.3 This standard does not purport to address all of the F(d) = Ed, i) ©)
safety concerns, if any, associated with its use. It is the  Thevolume weighted (mass) median diamesethe diameterds,
responsibility of the user of this standard to establish appro- 9iven by

priate safety and health practices and determine the applica- F(d) = 0.5 (4)
bility of regulatory limitations prior to use. that is, the diameter that divides the particle volume into two equally
sized halves.

f(d) = n(dy) g GV = n(d)d=C_, nd)d? (@)

where:

2. Referenced Documents

21 ASTM Standards: 4. Summary of Test Method

D 1193 Specification for Reagent Water 4.1 A carefully dispersed, dilute suspension of the particles
E 177 Practice for Use of the Terms Precision and Bias in" & beaker filled with electrolyte is placed in the counting
ASTM Test Method4 position on the instrument sample stand. The suspension is
E 456 Terminology Relating to Quality and Statistics forced through a restricting aperture. Each particle passing is
2.2 Other Document: recorded on an electronic counter according to selected particle
Manufacturer's Operating Manual for Particle Size Distri- Size levels. _ _ o
bution Analyzet 4.2 The instrument determines the particle volume (liquid
displacement); therefore, the equivalent spherical diameter is
3. Terminology commonly used to express the particle size.

3.1 Definitions:

3.1.1 equivalent volume diameterthe diameter of a sphere 5. Significance and Use

with a volume equal to that of the actual particle. 5.1 It is important to recognize that the results obtained by
3.1.2 volume weighted (mass) median diameternumber this test method or any other test method for particle size
distribution, n (d), is measured, and = C_, n (d) is the determination using different physical principles may disagree.

total number of particles in th€ classes and (d) is the The results are strongly influepced by physical principles used
by each method of particle size analysis. The results of any

- ' o _ particle sizing method should be used only in a relative sense
_ This test method is under the jurisdiction of ASTM Committee E48 on anq should not be regarded as absolute when comparing results

Biotechnology and is the direct responsibility of Subcommittee E48.03 on Unit .

Processes and Their Control. obtained by other methods. _
Current edition approved Nov. 10, 1995. Published January 1996. 5.2 Both sellers and purchasers of chromatography media

h.zThe boldr:age numbers in parentheses refer to the list of references at the end gfj|| find the test method useful if mutually acceptable to all

! 'itAe:rt]:;?thol'( of ASTM Standacdéol 11,01 parties concerned to determine the particle size distributions
4 Annual Book of ASTM Standardsol 14.02. for materials specifications, manufacturing control, and devel-

® Available from Coulter Corp., Scientific Instruments, P.O. Box 169015, MC opment and research.
195-10, Miami, FL 33116-9015.
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6. Apparatus TABLE 1 Coincidence Chart

6.1 Electronic Particle Counterusing the ESZ technique, Di:nﬁggurrem \’;’(')?:;Ze:s[ MaXimgg?ngzg:tCLO'5%
for example, Multisizer 1l from Coulter Electronics Ltd., M '
Elzone 280 from Particle Data Inc., or their equivalent. i P ey

6.1.1 The apertures are selectable from 50, 70, 100, 140, 100 05 20000
280, 400, and 560-um diameter. The measuring range for each 140 0.5 7290
sensor is approximately 2 to 80 % of the aperture dian{@jer igg g:g 22‘5‘8

6.2 Microscope—Zeiss Axioplan from Carl Zeiss, Germany, 560 2.0 455

or similar microscope.
6.3 Filtering Device—Peristalic pump with 0.22-pum mem-

brane filters (S_terivex-GS Millipore Corp.). the suspension. Shake the container vigorously until the entire
6.4 Ultrasonic Bath 50 to 100 W and 60 to 80 kHz. suspension is homogenous. Immediately withdraw approxi-

7. Reagents mately 5 mL of suspension using a Pasteur pipette. Place the

suspension in a round-bottomed sample beaker, and dilute

lowly with electrolyte solution. Sonicate for 1 min. Check the

article concentration. Adjust if necessary.

8.2 Calibration for Particles in SuspensierWet sieve a

7.1 Purity of Reagents-Reagent grade chemicals shall be
used in all tests. Unless otherwise indicated, it is intended thalg
all reagents conform to the specifications of the Committee o

Analytical Reagents of the American Chemical Society Whereportion of the material under test in water with sieves that are

S:‘J(():\?i dsgjeﬁn?;%Eﬁn;sigit;\éaeljjaﬂgtrhi r?ar:dsr?t Egao}; ls)l?fﬁli:?s:t,l as close as possible together in size and with a size range that
P 9 Ycovers the peak of the particle size distribution. Transfer the

high purity to permit its use without lessening the accuracy O%ieved material to a suitable container, and substitute the water

the determlnatlon. Lo for that electrolyte solution that shall be used when measuring
7.2 Purity of Water—Unless otherwise indicated, referencgsth material using the ESZ instrument. Transfer a suitable
to water shall be understood to mean reagent water as def'n%(frtion to a microscope slide, and cover with a cover slip

by7T%/p|§_I of S_pecl\l;‘llcg_nor:\ID 1.19:.)" di N h | Measure the diameters of at least 400 particles using the
-5 DISpersing Viedia-on-ionic dispersants such as poly- icroscope. Calculate the volume weighted (mass) median
ethylene sorbitan monolaurate (2 % solution) have been foun iameter

applicable for chromatography media. — : . ) )
7.4 Electrolyte—For materials with hydrophilic surfaces, 9 8.2.1 Analyze the calibration fraction with the ESZ instru

Consult the instrument manufacturer’s manual for other elec§UCh as latex (see t_he instrument ma_nufactur_er’s manual). T_he
trolyte solutions and dispersing agents latex shall then be given a reference size rela_tlve to the material
7 5 Distilled Water : under test and used for subsequent calibration checks.
' 8.2.2 Follow the same procedure for dry powders, except
8. Procedure dry sieve a portion of the powder using suitable sieves and size
. o the particles in a dry state using a microscope to obtain the
8.1 Sample Preparation-If the sample is in the form of a volume weighted (mass) median diameter.

pﬁgg:rr’o;r;ﬁecc%nrfg?nzr EZ?UA? ICI?; tgg fi)”\?vzet:)ugr?rih??v?/is? 8.3 Measuremenrt-Follow the instrument manufacturer's
q gnt. b 9 operating instructions to set up the instrument for analysis.

and turn method (turn the container upside down and at thF’Iace the sample beaker on the sample platform of the

same time twist a quarter of a revolution). Allow enough time i d A | icl | inthe |
for the powder to settle, and repeat the procedure 50 time§2MPING stand. Accumulate particie pulses in the instrument at
’ & constant flow through the aperture for 30 s.

Take approximately 100 mg of powder, and place in a
round-bottomed sample beaker. Add a suitable dispersing agegt Report
and electrolyte solution and sonicate. Check the particle

ncentration. It shoul t 5% coincidence (Table 1). . X . )
concentraio should be at 5 % coincidence (Table 1) population data into several kinds of size distributions, one of

8.1.1 If the concentration is too high, dilute the sample with hich is th | iahted valent vol
electrolyte solution. If the concentration is too low, prepare ayvnich 1s the volume weighte (mass) versus equivalent volume

; ; diameter.
new sample starting with dry powder. . o . .
8.1.2 Ifthe sample is in the form of suspension, there should 9.2 The histograms can be presented in either differential or

: : o umulative form.
be enough space in the container to allow homogenization ¢f . .
gh sp 9 9.3 The statistics such as mean, median, mode, standard
deviation, and coefficient of variation can be determined using

sReagent Chemicals, American Chemical Society Specificatiomerican  the standard _Stat|5t|ca| formulae, as noted in the operator’s
Chemical Society, Washington, DC. For suggestions on the testing of reagents nphanual, or using the manufacturer's computer software.
listed by the American Chemical Society, sAealar Standards for Laboratory
Chemicals BDH Ltd., Poole, Dorset, U.K., and thenited States Pharmacopeia 10. Precision and Bias

and National FormularyU.S. Pharmaceutical Convention, Inc. (USPC), Rockuville, o
MD. 10.1 Precision

9.1 The instrument automatically presents the acquired



My E 1772

10.1.1 Repeatability—Duplicate determinations by the  10.2 Bias—Bias cannot be determined because there is no
same operator should be considered suspect if they differ byethod for reference (see 5.1).
more than 2 % of the average value of the determinations (see
Practice E 177 and Terminology E 456). 11. Keywords

10.1.2 Reproducibility—Duplicate determinations by each
of two laboratories should be considered suspect if they differ .
by more than 4 % of the average value determinations (se&?€
Refs4-6).

11.1 chromatography media; electric sensing zone; particle
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