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QH”) Designation: E 1772 — 95

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 epsilonef indicates an editorial change since the last revision or reapproval.

1. Scope 3.1.2.1 Discussior—Fromn (d), the corresponding volume

1.1 This test method is valuable for the measurement offistribution can be calculated:
particle size and covers determination of the particle size

m

distribution of chromatography media in the overall size range f(d) = n(d) g 7V = (a7 X ; i @
of approximately 1 to 450 um using the electric sensing zone yhere:
(ESZ) apparatus. This instrument uses an electric current path
of small dimensions that is modulated by individual particle V:%Eic:ln(di)d? 2
passage through an aperture and produces individual pulses of )
amplitude proportional to the particle volungt).2 is the total particle volume. _ _

1.2 The values stated in S| units are to be regarded as the A cumulative volume distributioni=(d)), is defined by
standard. F(d) = gd f(x) ©)

1.3 This standard does not purport to address all of the
safety concerns, if any, associated with its use. It is the Thevolume weighted (mass) median diamétethe diam-
responsibility of the user of this standard to establish appro-eter,dse, given by
priate safety and health practices and determine the applica- F(d) =05 @)

bility of regulatory limitations prior to use. that is, the diameter that divides the particle volume into two

2. Referenced Documents equally sized halves.

2.1 ASTM Standards: 4. Summary of Test Method

D 1193 Specification for Reagent Water : . : :

) . .. 4.1 A carefully dispersed, dilute suspension of the particles
E:;;Mp_rr?;;tt'cﬁg?hrogze of the Terms Precision and Bias n a beaker filled with electrolyte is placed in the counting
E 456 Terminol Relating t lity and Statisfi position on the instrument sample stand. The suspension is

€ ology Relating to Quality a austics forced through a restricting aperture. Each particle passing is

2.2 Other Document: : . 4
Manufacturer’s Operating Manual for Particle Size Distri- recorded on an electronic counter according to selected particle

bution Analyzet size levels.
Y 4.2 The instrument determines the particle volume (liquid
3. Terminology displacement); therefore, the equivalent spherical diameter is

3.1 Definitions: commonly used to express the particle size.

3.1.1 equivalent volume diametetthe diameter of a sphere 5. Sjgnificance and Use
with a volume equal to that of the actual particle.

3.1.2 volume weighted (mass) median diameternumber
distribution, n (d), is measured, and = >, n (d) is the
total number of particles in th€ classes ana (d;) is the
number of particles in clads(corresponding to diametet).

5.1 It is important to recognize that the results obtained by
this test method or any other test method for particle size
determination using different physical principles may disagree.
The results are strongly influenced by physical principles used
by each method of particle size analysis. The results of any
particle sizing method should be used only in a relative sense

1 This test method is under the jurisdiction of ASTM Committee E-48 on gnd should not be regarded as absolute when Comparing results
Biotechnology and is the direct responsibility of Subcommittee E48.03 on Unitobtained by other methods

Processes and Their Control.

Current edition approved Nov. 10, 1995. Published January 1996. 52 Both sellers and purchasers of chromatography media
2 The boldface numbers in parentheses refer to the list of references at the end wiill find the test method useful if mutually acceptable to all
th'if“ mftg"dl-( C ASTM Standardiol 11.01 parties concerned to determine the particle size distributions
nnual BOOK O anaal Ol . . . .
4 Annual Book of ASTM Standazdml 14.02. for materials specifications, manufacturing control, and devel-

5 Available from Coulter Corp., Scientific Instruments, P.O. Box 169015, MC opment and research.
195-10, Miami, FL 33116-9015.

Copyright © ASTM, 100 Barr Harbor Drive, West Conshohocken, PA 19428-2959, United States. Doc u m ents

Document Sharing Hub

Full document details: ASTM E1772-95


http://www.avadocuments.com/doc/astm-e1772-95
http://www.avadocuments.com/doc/astm-e1772-95

fib £ 1772
6. Apparatus TABLE 1 Coincidence Chart
6.1 Electronic Particle Counterusing the ESZ technique, Aperture Manometer Maximum Count for 5 %
Diameter, um Volume, mL Coincidence

for example, Multisizer Il from Coulter Electronics Ltd.,

Elzone 280 from Particle Data Inc., or their equivalent. i P oo
6.1.1 The apertures are selectable from 50, 70, 100, 140, 100 0.5 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@er s 2 o
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-um mem-
brane filters (Sterivex-GS Millipore Corp.).

6.4 Ultrasonic Bath 50 to 100 W and 60 to 80 kHz. the suspension. Shake the container vigorously until the entire

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
usZzHlirl?l;rlllti/e(s)IsRLeJi?:sfscﬁee?v%?srg i%?g;ggei;nif?ﬁeizaet ?ﬁ lowly with electrolyte solution. Sonicate for 1 min. Check the
’ P ’ : ﬂarticle concentration. Adjust if necessary.
all reagents conform to the specifications of the Committee o

Analviical R ts of the Ameri Chemical Society wh 8.2 Calibration for Particles in SuspensienWet sieve a
nalytical Reagents of the American L.hemical Society w ereportion of the material under test in water with sieves that are

SUCh. speplflcgtlons are ayaﬂaﬁl@ther grades may be uged, as close as possible together in size and with a size range that
provided it is first ascertained that the reagent is of sufficiently

hiah ourity to permit its use without lessening the accurac Opovers the peak of the particle size distribution. Transfer the
thg dZterr);ina?ion 9 Y O%ieved material to a suitable container, and substitute the water

. N for that electrolyte solution that shall be used when measuring
7.2 Purity of Water—Unless otherwise indicated, reference_sth material using the ESZ instrument. Transfer a suitable
to water shall be understood to mean reagent water as defln% tion to a microscope slide, and cover with a cover slip

by7T%/p|§_ | of S_pecl\l;l‘lcg_tlor;\lDl_193. di i h | Measure the diameters of at least 400 particles using the
~> DISpersing iViedia—iNon-ionic dispersants such as poly- icroscope. Calculate the volume weighted (mass) median
ethylene sorbitan monolaurate (2 % solution) have been foun iameter

applicable for chromatography me_dla. o 8.2.1 Analyze the calibration fraction with the ESZ instru-

74 EI.ectronte—.For_ materials with hydrophilic surfaces, ° ment. Calibrate the instrument using the known volume
g/L sodium chloride in water has been found suitable. FORNeighted (mass) median diametéd). At the same time
rlnle;ten?LIs W'g.' char?]led _grou_ps (fotr ex_ample, IOIT excf;ﬁar_wgetrs}:a"brate the ESZ instrument with standard uniform particles,
Consglt thsc(a) #értrr] ;egglmear:nfavg? (raerr’lssmn:r:rgell %rsouthg;egécguch as latex (see the instrument manufacturer's manual). The
trol tu | t'l u d di utactu i u latex shall then be given a reference size relative to the material
r07y5e[;otli1”|%n\s/va? ] ISPersing agents. under test and used for subsequent calibration checks.

: stilled Wate 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

. L 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.

powder, the container should not be filled to more than a 8.3 MeasurementFollow the instrument manufacturer's
quarter of the container height. M!X the po_vvder using the tW'Stoperating instructions to set up the instrument for analysis.
and turn method (turn the container .upS|de down and at thE’Iace the sample beaker on the sample platform of the
same time twist a quarter of a revolution). Allow enough t.'mesampling stand. Accumulate particle pulses in the instrument at
for the powder to settle, and repeat the procedure 50 tlme% constant flow throuah the aperture for 30 s

Take approximately 100 mg of powder, and place in a 9 P '

round-bottomed sample beaker. Add a suitable dispersing agegt Report

and electrolyte solution and sonicate. Check the particle . . .
concentration. It should be at 5 % coincidence (Table 1). 9.1 T_he Instrument autom_at|cally presents the acquired
hpopulatlon data into several kinds of size distributions, one of

8.1.1 If the concentration is too high, dilute the sample wit hich is th | iohted valent vol
electrolyte solution. If the concentration is too low, prepare avhich 1S the volume weighte (mass) versus equivalent volume

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

be enough space in the container to allow homogenization Ocrumulative fom."- . .
gn 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 Specificatimerican ~ the standard statistical formulae, as noted in the operator’s

Chemical Society, Washington, DC. For suggestions on the testing of reagents nonanual, 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 th@nited States Pharmacopeia 10. Precision and Bias

and National FormularyU.S. Pharmaceutical Convention, Inc. (USPC), Rockville,

MD. 10.1 Precision Documents
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