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1. INTRODUCTION

Tests for antibodies against hepatitis B surface antigen (anti-HBs) have been used to
select high-titre plasma for the manufacture of anti-hepatitis B immunoglobulin (HBIG) and
clinical trials of a number of batches have shown these preparations to be effective in
hepatitis B prophylaxis in several situations (Wld Hlth Org. techn. Rep. Ser., 1977, No. 602).
Although the optimum or minimum effective doses have not been clearly delineated by the
studies to date, a biological standard for anti-hepatitis B immunoglobulin is essential to
ascertain whether batches meet potency requirements for this product imposed by.national
control authorities. Accordingly a preparation of anti-hepatitis B immunoglobulin was freeze-
dried in two separate runs in 1977 in ampoules labelled Hepatitis B Immunogl., Dried 26-1-77
and 17-2-77, Proposed WHO Intern. Reference Preparation, for evaluation as candidate inter-
national reference materials.

This report describes an international study to evaluate the use of this material to assay
the potency of anti-hepatitis B immunoglobulin and to compare results obtained by .a variety of
assay methods,

Aims of the collaborative study

The principal aim of this study was to assess the suitability of the freeze-dried
preparations to serve as international reference materials. This assessment was.made
primarily by comparative assays of six coded materials against each other. The study also
provided an opportunity to compare the precisiom and accuracy of several different labaratory
methads for testing anti-hepatitis B immunoglobulin and also of one common method used in
multiple laboratories. Some of the collabarating laboratories provided the results of
additional serologic tests on the coded materials. Finally, physical and chemical studies
and accelerated stability studies are in progress in our laboratory.

2.  MATERIALS

Participants were sent the materials coded with numbers only, as follaws:

The issue of this document does not constitute
formal publication. 1t shouid not be reviewed,
abstracted .or quoted without the agreément of
the World Health Organization. Authors alone
are responsible for views expressed in signed
articles.

Ce document ne constitue pas une phblication.
Il ne doit faire 'objet d’aucun comdte rendu ou
résumé ni d'aucune citation sans l’autorisation de
I’Organisation Mondiale de la Santé. Les opinions
exprimées dans les articles signés n’engagent
que leurs auteurs.



WHO/BS/77.1164
page 2

Code
number

1. Proposed WHO International Reference Preparation of HBIG, Lot 1-77, freeze-dried on
26 January 1977, 0.5 ml in heat-sealed glass ampoules (referred to subsequently as
PRP-1).

2. Bureau of Biologics, United States of America, Reference HBIG, Lot 2, liquid, 0.5 ml
in rubber stoppered vials.

3. Commercial HBIG, Lot 14989, Abbott Laboratories, United States of America, diluted 1:3
in 0.9 M NaCl, liquid, 0.5 ml in rubber stoppered vials.

4. Bureau of Biologics, United States of America, Reference HBIG, Lot 2 (code number 2),
diluted 1:4 in 0.9 M saline, liquid, 0.5 ml in rubber stoppered vials.

5. Proposed WHO International Reference Preparation HBIG, Lot 2-77, the same bulk material
used for Lot 1-77 (code 1 and 6) freeze-dried on 17 February 1977, 0.5 ml in heat-sealed
glass ampoules (subsequently referred to as PRP-2).

6. Proposed WHO International Reference Preparation HBIG, Lot 1-77, freeze-dried on
26 January 1977, 0.5 ml in heat-sealed glass ampoules (duplicate of code number 1).

It should be noted that the United States Reference HBIG, Lot 2, is a 16.5% protein
solution from which .the proposed WHO reference materials were made by diluting a portion of
the same liquid bulk material to a 9% protein solution. This dilution and the filling, drying
and sealing of the ampoules were done by Dr J. H. de Bruijn at the Rijks Instituut voor de
Volksgezondheid, Bilthoven, Netherlands (see Appendix II).

3. STUDY DESIGN

Sixteen laboratories in eleven countries participated in the study. The names of the
participants ‘are listed in Appendix I; in this report they are identified by letters which
are not related to the order of listing in Appendix I.

The laboratories provided information describing the assay method or methods to be used.
All laboratories were sent a description of the assay being used for national control purposes
in the United States of America and data reporting forms for this and other methods with three
vials of each of the six coded materials described above. The test materials were shipped
frozen with instructions to store them frozen until use. »

Each laboratory was asked to do at least three indépendent assays, each of which is
defined as a comparison of the six coded materials, by making dilutions from a discrete set of
individual ampoules and testing them at one time, under identical conditions and with the same
reagents. :

Where possible, participants were asked to test the materials by a common'method, that
currently used in the United States of America, as well as by methods established in their own
laboratories. Descriptions of the procedures used were returned to the Bureau of Biologics
with report forms, which were provided to record the raw data, for the overall analysis of the
results.

4. METHODS

(i) Radioimmunoassay, parallel line bioassay method

A commercially available solid-phase radioimmunoassay kit (Ausab, Abbott Laboratories,
United States of America) was used by eight laboratories following a common protocol to test
the coded samples. The solid-phase radioimmunocassay system for anti-HBs uses the sandwich
principle in which plastic beads, coated with hepatitis B surface antigen (HBsAg), are
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incubated with dilutions of the test material. The sample is then removed and the beads are
washed prior ta the addition of 1231_1abelled HBsAg. Following a second incubation and a
second washing step, the radiolabelled HBsAg. remaining attached is detected in a gamma counter.
The test sample counts are compared with counts produced by a negative control serum, which is
used to establish a cut-off point above which the samples are considered to contain anti-HBs.
Over an appropfiately selected range of dilutions a linear relationship exists between the
amount of anti-HBs present in the dilutions of the sample and the amount of radiolabelled
HBsAg bound by the sample dilution in this method. Further details of this method and the
statistical method for analysis of the results to determine.relative potency are to be
published elsewhere (Rastogi, Lorenz & Barker, manuscript in preparation).

(ii) Radioimmunoassay, end-point titre methods

Eleven laboratories used the solid-phase radioimmunoassay method mentioned above to pro-
vide end-point titre values for the six coded samples. End-point titre values obtained by
five additional radioimmunoassay methods, both solid-phase and liquid, were submitted by four
laboratories. ' '

(1ii)  Passive haemagglutination

Eight laboratories used the methods which they nommally employed to determine end-point
titres by passive haemagglutination. Six of the eight laboratories used red blood cells
coated with HBsAg from the same commercial source (Electro-Nucleonics, Inc., Bethesda, MD,
United States of America), although they used a number of different reagent batches for this
testing. These laboratories determined titres separately against red cells coated with the
adw and the ayw subtypes of HBsAg. The other two laboratories used their own preparations
of HBsAg coated red blood cells; in one case the cells were coated with the adw subtype and
in the other with a mixture of the adw and ayw subtypes.

(iv) Countérelectrophoresis

Nine laboratories used the methods which they normally employed to determine end-point
titres: by counterelectrophoresis. Three of these laboratories tested the materials against
both the adw and the ayw subtypes of HBsAg, one each tested against only the adw or the ayw
subtypes,. and four tested against a mixture of these two subtypes.

(v) Methods used. for physical and chemical characterization of the reference material

Protein determination was done spectrophotometrically. Samples (after reconstitution
if dry) are diluted with 0.15 M NaCl and measured at 279 nm in a l-cm cuvette, & 579 = 1.45.

pH is measured at ambient temperature, usually 24°C, after dilution to 1% (w/v) protein
with 0.15 M NaCl. Meter is always calibrated with standard buffer.

Stability (i.e. heat stability). After the sample (reconstituted if dry) is heated at
57°C for four hours, it is examined for evidence of gelation or flocculation according to
United States regulations for biological products, 21 CFR 640.111(a).

Purity. Electrophoresis is performed at pH 8.6, ionic strength 0.075, room temperature,
by using barbital/sodium barbital buffer and cellulose acetate membranes in a Beckman
Microzone™ apparatus according to the procedure in the manufacturer's manual. Staining is
done with Ponceau S dye.

Polyacrylamide gel electrophoresis in sodium dodecyl sulfate (SDS) is carried out on non-
reduced samples of the HBIG according to the method of Weber & Osborn (J. Biol. Chem., 244,
4406-4412, 1969) as applied by Young, Aronson & Finlayson (J. Biol. Standardization, 5,_EE
press, 1977). Both 5% and 7.5% gels are used in each test; the former reveals comﬁgnents
larger than monomeric IgG; the latter yvields sharper bands of components smaller than mono-
meric IgG.. Most runs are carried out for four hours at room temperature with a current of
6 milliamperes per gel. Staining is done with Coomassie Blue R 250.
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Ultracentrifugation for monitoring the stability during storage was done at 2Q°C in a
Spinco model E ultracentrifuge. Samples were diluted to 1% (W/v) protein in phosphate-
buffered saline, pH 7.2, ionic strength 0.154 (composition given in Art & Finlayson, Vox Sang.,
17, 419-433, 1969) and centrifuged at 59 780 rpm. A schlieren optical system was used.

Areas under schlieren peaks were determined by planimetry after dropping perpendiculars. No
correction was made for radial dilution.

' Residual moisture determined by the gravimetric procedure according to United States
regulations for biological products, 21 CFR.610.13(a).

Sterility tested by the United States proéedure for biological products, 21CFR 610.12
and passed. '

Results

(1) Radioimmunoassay, parallel line bioassay method

HBIGC Panel code number 1, or the proposed WHO Reference HBIG, Lot 1-77 (PRP-1), has been
assigned a value of 1.00 and used as the reference point for determining the relative
potencies of the other members of the panel by this and each of the other methods. Expected
relative potency values presented in parentheses in the tables are approximations based on the
material used for each of the other panel members (vide supra, Materials) and, in the case of
code number 3, which was from an HBIG lot unrelated to the proposed reference preparation, on
preliminary testing prior to distribution of the panel.

The 18 independent assays reported by eight laboratories using this method provided 87
individual comparisons with PRP-1 (code number 1). Nine of the 87 were excluded from further
analysis because they fell outside the two standard deviation limits obtained when they were
included in the analysis. Parallel line bioassay values from two laboratories were excluded
because they were not obtained in triplicate with a single lot of reagents on the same day as
required by the protocol.

The geometric means and two standard deviation limits for relative potencies of code
numbers 2, 3, 4, 5 and 6 show excellent agreement with the expected relative potency values in
parentheses (Table 1), As code number 6 is a duplicate of PRP-1, we would expect the
individual comparisons of the relative potency of these two samples to be evenly distributed
above and below one.. Of 17 such relative potencies, nine fell below one and eight are above
one, as expected. The frequency distribution of the relative potencies of each of the other
five panel members with respect to PRP-1 are presented in Fig. 1.

One laboratory provided parallel line bioassay results using their own ay and ad subtype
reagents in addition to the commercial reagents. The average results from five independent
assays using each of these three systems were quite comparable (Table 2).

(ii) Radioimmunoassay, end-point titre methods

Forty-three independent assays reported by 12 laboratories provided 215 individual
comparisons with PRP-1. In seven instances where no end-point was determined or the end-point
was expressed as equal to or greater than the highest dilution tested, the results were
excluded from further analysis. The geometric means for relative potencies of code numbers
2, 3, 4, 5 and 6 show good agreement with the expected relative potency values and also with
the relative potency values obtained by the parallel line bioassay method (Table 3).

The range of titres by radioimmunoassay using the same commercial method was quite wide
for each of the panel members (Table 4). For example, in the case of PRP-1 (code number 1)
the titres ranged from 1:4000 to 1:100 000, with a median of 1:20 000 and a geometric mean of
1:19 000.

(iii) Passive haemagglutination

Eight laboratories reported 34 independent assays of the six coded materials by passive
haemagglutination, providing a total of 170 individual comparisons with PRP-1 (code number 1).
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The geometric mean relative potency values for each laboratory and for all laboratories for
each panel member are presented in Table 5 with two standard deviation limits on the geometric
mean values for each panel member. The limits are quite wide; no reported values were
excluded from the analysis of these results. The geometric mean results agree with those
found by the radioimmunoassay methods and with the expected values.

As seen in Table 6, the titre ranges were extremely wide by passive haemagglutination,
In the case of PRP-1 the range is from 1:8000 to 1:400 000 with a median of 1:63 000 and a
geometric mean of l:44 000 when tested against cells coated with the ad subtype; the range is
1:8000- to 1:8 192 000 with a median of 1:20 000 and a geometric mean titre of 1:48 000 when
tested against cells coated with the ay subtype.

(iv)  Counterelectrophoresis

Nine laboratories employed counterelectrophoresis to obtain end-point titres in 26
independent assays of the six coded materials, providing a total of 130 individual comparisons
with PRP-1 (code number 1). The results presented in Table 7 demonstrate good agreement
with expected values and values obtained by other methods for the relative potencies of the
other panel members with respect to PRP-1. The end-point titres by this relatively
insensitive method varied over a much narrower range than did the titres by the more sensitive
radioimmunoassay and passive haemagglutination methods. In the case of PRP-1, the titre
ranged from 1:8 to 1:16 with a median of 1:8 and a geometric mean of 1:9 when the ad subtype
of HBsAg was used in the test, and the titre ranged from 1:4 to 1:16 with a median of 1:8 and
a geometric mean of 1:7 when the ay subtype was used,

(v) Comparison of results by four test methods

The relative potencies of the remaining five panel members with respect to PRP-1 (code
number 1) were converted to loglo for comparison of the results obtained by the radioimmuno-
assay, parallel line bioassay and end-point titre methods, the passive haemagglutination and
the counterelectrophoresis methods (Table 9). Comparison of the standard deviations indicates
that the parallel line bioassay method is clearly the most precise method and that the other
methods in order of decreasing precision are the radioimmuncassay end-point titre method, the
counterelectrophoresis method and the passive haemagglutination method. For each of the five
samples the means of the relative potencies expressed as logyy are not significantly different.
The same comparisons made on the geometric mean relative potencies with two standard deviation
limits are presented graphically in Fig. 2. It can be seen by both methods of analysis that
the potency ratios obtained by these four methods are in good agreement with each other for
each of the other five panel members with respect to PRP-1.

(vi) Other tests for anti-HBs

Two laboratories reported data bearing on the subtype specificity of the panel members.
Laboratory D performed quantitative subtyping by a solid phase radioimmunoassay employing
subtype specific reagents for abéorption of the panel members and for the reactants in the
test system. The results showed removal of more than 90% of the anti-HBs activity by absorp-

*tion with either the ad or the ay subtype. These were interpreted as meaning that most of

the activity is directed against the group-specific antigen, anti-a, and that only low levels
of anti-d or anti-y may be present.

Laboratory B tested code numbers 2 and 3 for subtype specificities by agar gel diffusion
and found evidence of anti-d and anti-w, in both materials; anti-y was not detected.

Laboratory P tested all of the coded samples for anti-HBs by agar gel diffusion and
obtained titres of 1:8 for each material by this relatively insensitive method.

The binding capacities of the six coded materials were determined by two laboratories.
Laboratory D used a quantitative immunoelectrophoresis method to measure the micrograms of
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HBsAg protein bound per millilitre of sample. Laboratory H used a radioimmunoprecipitation
technique to measure the amount of purified HBsAg protein with which 1 ml of sample material
would combine at the 50% binding capacity point (Table 10). The relative potencies determined
in terms of binding capacities of the test materials determined by these two methods are
consistent with the expected values and the values obtained by other methods (Table 10).

(vii) Test for other antibodies

Three laboratories (B, D and K) tested the six materials for antibodies to hepatitis B
core antigen (anti-HBc) by three different methods (counterelectrophoresis, a radioimmunoassay
blocking method and indirect immunofluorescence). Each of the labaratories found variable
levels of anti-HBc in the materials (Table 11).

Laboratory O tested the materials for hepatitis B e antigen and antibody by immuno-
diffusion and obtained negative results on all six materials. This laboratory also tested
all of the materials for antibodies to smooth muscle, gastric parietal cells, mitochondria
and nuclei. Code number 2 contained.detectable antibodies to smooth muscle; the rest of
the results were negative.

6. STABILITY

Physical and chemical as well as serologic tests have been conducted to assess the
stability of PRP-1 and PRP-2, and the freeze-dried materials have been compared with the
liquid United States Reference HBIG (code number 2) as they all came from the same liquid bulk
lot. The results of these studies at the time of the distribution of the materials for the
collaborative serological testing are presented in Table 12. After eight and 16 weeks of
storage at 56°C the freeze-dried materials (PRP-1 and PRP-2) showed a considerable increase in
10S material and appearance of 125 material by .ultracentrifugation; the liquid preparation
developed gelation at 56°C, but at eight and 16 weeks storage at 37°C it showed appearance of
2.0% and 2.8% 3.35 material, respectively. ’

Studies of the potency of these preparations are in progress; to date there is a fall
in relative potency of the freeze-dried materials after 16 weeks storage at 56°C by the
parallel line bioassay method and a similar fall in relative potency of the liquid material
after 16 weeks storage at 37°C with respect to materials stored at -70°C. These studies
are continuing and will be available in more detail after six months storage at multiple
temperatures,

7. CONCLUSIONS

The results of this international collaborative study of anti-hepatitis B immunoglobulin
potency assays involving sixteen laboratories in eleven countries showed that four major assay
methods, two radioimmunoassay methods, passive haemagglutination and counterelectrophoresis,
all gave similar relative potencies for the six coded materials. Stability studies in
progress have shown loss of potency of the freeze-dried materials after 16 weeks at 56°C, but
they appear>stable so far after 16 weeks storage at 37°C or frozen at -70°C. :

All of the participants were asked to choose between four unitages (10, 20, 50, 100) to
assign to vials of PRP-1, recognizing that ‘this selection must be somewhat arbitrary at this
time. O0f 14 respondents, nine preferred 50 units per 0.5 ml vial, or 100 gnits/ml; three
preferred 10 units per vial and one each preferred 20 and 100 units per vial.
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APPENDIX TIT

PREPARATION OF THE FREEZE-DRIED PROPOSED INTERNATIONAL
REFERENCE PREPARATION OF HBIG, Lots 1-77 and 2-77

Plasma from individuals found to have naturally occurring high titres of antibody to
HBsAg was pooled and fractionated by the cold ethanol method of Cohn by Cutter Laboratories,
Inc., Berkeley, CA, United States of America, under contract with the National Institute of
Allergy and Infectious Diseases (NIAID), National Institutes of Health, Bethesda, MD, United
States of America. The bulk solution (Lot PR2527) was tested and found by the manufacturer
to meet United States requirements for immune globulin products. This material was con-
tributed to the Bureau of Biologics by NIAID for use as reference material.

In November 1976, approximately 1.5 litres of the bulk material was shippéd to
Dr J. H. de Bruijn at the Rijks Instituut voor de Volksgezondheid, Bilthoven, The Netherlands,
where it was stored at 4°C and sample dryings were made at 16.5%, 13.0%, 11.0%, 9.0%, 7.0%
and 5.0% protein concentrations. On the basis of serological and physical evaluation of
these sample dryings, a 9% protein concentration was selected as optimal. On 25 January 1977,
654.5 ml of the 16,5% bulk hepatitis B immunoglobulin solution was diluted with 545.5 ml of
0.28 M glycine in 0.9% NaCl solution. The resulting 1200 ml of 9% solution was filled in
0.5 ml amounts into 2368 ampoules. After pre-freezing under rotation at -70°C, freeze-drying
was carried out over 20 1/2 hours at condenser temperatures of -56°C at the beginning to -65°C
at the end. Subsequently, the ampoules were temporarily closed at 15 micron Hg with butyl
rubber stoppers and sealed within the next six hours. Qn 17 February 1977 the same procedure
was carried out with 685 ml of immunoglobulin bulk diluted with 570.8 ml of Q.28 M glycine in
0.9% NaCl solution, and again 2368 ampoules were filled with 0.5 ml each, this being the
maximum number of ampoules which can be freeze-dried in one run. Both batches of freeze-
dried ampoules are stored at 4°C. Ampoules were shipped to the Bureau of Biologics in March
and April 1977, for final container testing and distribution as PRP-1 and PRP-2 in the
collaborative study. )
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TABLE 1. PARALLEL LINE BIOASSAY METHOD USING RADIOIMMUNOASSAYl
AVERAGE RELATIVE POTENCY OF HBIG PANEL WITH RESPECT TO PRP-1
HBIG panel code
Lab No. of 1 9 2 3 4 5 6
code tests (1.0) (2.0) (4.0) (0.5) (1.0) (1.0)
E 1 1.00 2.41 4.63 0.52 0.97 0.99
B 1 1.00 1.47 4.19 1D3 0.78 0.90
M 3 1.00 2.14 3.86 0.67 0.99 1.08
J 3 1.00 2.06 4.95 D 0.97 0.95
G 1 1.00 2.30 4.06 0.47 0.80 0.84
D 5 1.00 2.20 -5.57 Q.56 0.95 0.97
I 1 1.00 1.79 4,54 0.484 0.91 0.93
N 3 1.00 5.61% 13.11 1.16 1.06 1.08
Geometric mean 2.03 4.51 0.54 0.92 0.96
lower 1.44 3.51 0.40 0.75 0.81
2-5.D. Limits
upper 2.85 5.80 0.71 1.14 1.15

IS TCRE R

TABLE 2.

Insufficient data.

Expected relative potency values,

Excluded from GM and limits calculations.

Ausab, Abbott Laboratories, Chicago, Ill., United States of America.

RELATIVE POTENCIES WITH RESPECT TO PRP-1 BY PARALLEL

LINE BIOASSAY METHOD CONDUCTED WITH THREE DIFFERENT SETS OF REAGENTS

Relative potency

HBIG Ausab ay Goe ad Goe
code
1 1.00 1.00 1.00
2 2.22 2.22 2.17
3 5.64 4,57 4.26

4 0.55 0.53 0.54
5 0.95 0.9 0.93
6 0.99 0.99 1.00
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Appendix TT

TABLE 3. RADIOIMMUNOASSAY END-POINT TITRE METHOD
GEOMETRIC MEAN RELATIVE POTENCY OF HBIG PANEL WITH RESPECT TO PRP-1

.Lab Test No. of | 1 1 2 3 4 5
code method tests (1.0) (2.0) (4.0) - (0.5) (1.0) (1.0)
A A 3. 1.00 1.60 8.00 0.40 0.80 0.80
M. A 3 1.00 0.97 2.88 0.26 0.41 ~ 0.59
B A 3 1.00 1.67 4,17 0.33 0.67 1.00
G A 3 1.00 2.25 4.45 0.50 0.82 0.90
E A 3 1.00 3.20 4.10 0.50 1 0.80° 0.80
J A 3 1.00 3.20 7.90 0,50 1.00 1.00
L A 1 1.00 2.00 4.00 0.50 1.00 1.00
K A 3 1.00 3.70 3.70 0.47 0.59 1.00
. N A 3 1.00 8.23 NEP? 1.45 1.45 1.45
Q P A 4 1.00 1.78 5.06 0.42 0.50 0.83
' 0 A _l ‘ 1.00 2.00 4.00 0.50 1.00 2.00
E B 3 1.00 1.56 3.13 0.31 1.00 1.00
E c U T 1.00 3.91 3.91 1 0.63 1.26 1.59
G D 3 1.00 2.50 3.50 0.50 0.50 1.17
0] E 1 1.00 2.13 4.89 0.80 1.42, 1.42
F F 3 1.00 2.14 4.62 0.49 1.01 1.11
Geometric mean 2.36 . 4.37  0.49 0.83 ©~  1.06
lower 0.88 2,46 0.22 0.39 0.58
2-8.D. limits | :
upper 6.27 7.75 1.08 1.77 1.93
Expected relative potency values.
2 No end-point. .
'(5 ' ] TABLE 4. RADIOIMMUNOASSAY
11 ‘ '
= a “Reciprocals (x103) of all titres by a single method1
Range o 2 S.D, Limits
HBIG N lower . upper Median GMT lower upper
1| 26 4 100 20 19 4 77
2 26 8 128 48 42 10 186
3 24 16. 256 95 91 21 386
4 29 1 32 10 8 2 32
5 26 4 64 16 13 4 45
6 28 4 64 16 16 5 51
1

Ausab, Abbott Laboratories
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TABLE 5. PASSIVE HAEMAGGLUTINATION END—PQINT TITRE METHOD
GEOMETRIC MEAN RELATIVE POTENCY OF HBIG PANEL WITH RESPECT TO PRP-1

Lab Antigen No. of 1 2 3 4 5 6
code subtype tests (1.0)t (2z.0) (4.0) (0.5) (1.0) (1.0)
0 ad IS 1.00- 2.00 8.00 - 0.50 1.00- 1.00
B ad 2 1.00 2.81 5.62 0.69 1,00 1.00
M ad 3 1.00 0.93 1.59 0.20 0.46 0.46
A ad 3 1.00 2.50 6.25 0.62 1.00 1.25
c ad 12 1.00 1.51 2.82 0.43 0,68 0.68
L ad 1 1.00 2.00 2.00 2.00 2.00 2,00
P ad 5 1.00 1.08 2.19 0,35 0.57 1.08
0 ay 1 1.00 1.00. 4,00 0.50 1.00 0.50
B ay 2 1.00 3.91 1.96 1.00 0.69 1.39
M ay 3 1.00 1.74 2.17 0.35 0.87 0.47
A ay 3 1.00 2.00 8.00 0.60 1.00 1.00
L ay 1 1.00 2,00 2,00 0.50 4,00 0.25
P ay 5 1.00 1.96 7.81 0.38 1.54 1.77
G ad + ay 2 1.00 2.00 2.00 0.36 L.42 0.50
Geometric mean 1.82 3.36 0.52 1.05 0.82
lower 0.83 0.98 0.17 0.35 0.25

2-5.D. limits o , :

upper 4.03 “11.56 1.53 3.13 2.70

Expected relative potency values.

TABLE 6.

PASSIVE HAEMAGGLUTINATION

Reciprocals (xlOB) of all titres, ad subtype

HBIC . Range Median GMT 2 S.D. limits
lower upper lower upper
1 27 8 400 63 44 6 291
2 24 16 500 72 70 13 382
3 25 32 1 .260 128 139 29 673
4 25 4 158 20 20 3 123
5 27 8 128 32 32 7 144
6 27 10 256 40 40 6 269
Reciprocals (x103) of all titres, ay subtype
1 15 8 8 192 20 48 1 3052
2 13 16 256 40 44 8 240
3 13 32 1 024 80 88 16 494
4 13 4 32 10 11 2 53
5 15 8 512 20 30 2 438
6 15 4 512 16 25 2 362
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TABLE 7. COUNTERELECTROPHORESIS END-POINT TITRE METHOD
GEOMETRIC MEAN RELATIVE POTENCY OF HBIG PANEL WITH RESPECT TO PRP-1

Lab Antigen | No. of 1 2 3 4 5 6
code subtype tests (1.0t (2.0) (4.0) - €0.5) (1.0) (1.0)
B ad 1 1.00 2.00 4.00 0.50 1.00 1.00
M ad 3 1.00 2.50 4,00 0.40 0.80 0.80
J ad 3 1.00 1.25 4.00 0.50 1.00 1.00
C ad 1 1.00 1.00 1.00 0.25 0.50 1.00
B ay 1 1.00 2.00 4,00 0.50 1.00 1.00
M ay 3 1.00 2.00 8.00 0.50 0.50- 0.50
J ay 3 1.00 1.33 5.33 0.50 0.67 0.67
P ay 3 1.00 1.20 . 2.00 0.40 0.80 1.00
E ad + ay 3 1.00 2.00 4.00 0.50 1.00 . 1.00
N L ad + ay 1 1.00 4.00 2.00 0.80 2.00 3.00
L K ad + ay 3 1.00 2.90 3.30 0.10 1.00 1.00
‘ G ad + ay 12 1.00 1.50 2.00 0.62 11.00 1.00
Geometric mean 1.83 3.20 0.42 0.88 0.98
lower 0.82 1.06 0.15 0.42 0.43

2-5.D. limits

upper 4,09 - 9.67 1.21 1.84 2.25

! Expected relative potency values.

Highest titre of three tests, according to laboratory director.
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TABLE 8. COUNTERELECTROPHORESIS
Reciprocals of all titres, ad subtype
HBIG - Range . Median GMT 2 S.D} Limits
lower upper lower upper
1 8 8 16 8 9 5 14
2 8 8 32 8 16 6 46
3 8 8 64 32 29 9 93
4 8 2 4 4 4 2 6
5 8 4 8 8 7 4 12
6 8 8 8 8 8 8 8
Reciprocals of all titres, ay subtype
1 10 4 16 8 7 2 25
2 10 4 32 8 11 3 51 -
3 10 8 128 32 32 4 280 »
4 10 2 8 3 3 1 12
5 10 4 8 4 5 3 10
6 10 4 8 4 5 3 11
' Reciprocals of all titres, ad + ay subtypes
1 8 5 16 -9 9 5 17
2 8 16 40 .20 22 11 42
3 8 10 40 32 28 12 66
4 8 1 10 4 3 0 15
5 8 8 16 10 10 6 15
6 8 8 16 10 10 6 18
TABLE 9. MEANS AND STANDARD DEVIATIONS OF L0Gjy RELATIVE :
POTENCIES WITH RESPECT TO PRP-1 FOR FOUR METHODS AND FIVE HBIG MATERIALS Q
Parallel line Radioimmunoassay Passive Counter
HBIC bioassay end-point titre haemagglutination electrophoresis
Mean S.D, Mean S.D. Mean S.D. Mean S5.D.
2 0.3071; 0.074 0.372 0.212 0.261 0.172 0.262 0.175
3 0.6541 0.055 0.640 0.124 0.526 0.268 0.505 0.240
4 -0.271 0.062 -0.308 0.171 -0.288 0.237 -0.376 0.230
5 -0.034 | 0.046 -0.078 0.164 0.019 0.238 -0.056 | 0.161
6 -0.016 0.037 0.024 0.131 -0, 087 0.259 -0.008 0.180
Excluding the extreme outliers.
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TABLE 10. BINDING CAPACITIES OF THE HBIG CODED MATERIALS
Mean Mean
HBIG Binding capacityl Relative 50% relative
code (pgﬁml) potency binding capacity?
- potency
: (pg/ml)
1 85.5 1.00 560 1.00
2 185.8 2.17 1 323 2.32
3 312.2 3.65 2 666 4.63
4 42.0 0.49 311 0.54 _~
5 91.0 1.06 673 1.18
6 99.0 1.16 1748 1.34
1 Tested by quantitative immunoelectrophoresis.
2 Tested by radioimmunoprecipitation.
TABLE 11. ANTI-HBc ACTIVITY
Method . - Indirect
. Radioimmunoassay .
————| Counterelectrophoresis . immunofluorescence
. blocking . -
(reciprocal : L (reciprocal of
3 . (average relative ; ,
titre) - potency) - geometric mean of
HBIG code P y 3 tests)
1 8 1.00 2.9
2 16 1.58 2.9
3 8 0.86 7.9
4 4 0.60 7.9
5 8 1.00 10.0
6 8 0.96 20.0
TABLE 12.  CHARACTERISTICS OF ANTI-HEPATITIS B )

IMMUNOGLOBULIN REFERENCE MATERIALS

PRP-2

PRE-1
Residual moisture 0.84%
Protein 9.2%
pH 6.60
Stability : satisfactory
Electrophoresis:

100%

Cellulose acetate

Electrophoresisﬁ
polyacrylamide gel

Ultracentrifugation |

major band 7S;
no apparent
3.58 material

no 3.58
88.97% 78
10.2% 10S

0.51%
9.1% -
6.60

satisfactory

100%

major band 7S;
- no apparent
3.5S material

no 3.58
88.27% 7S
11.8% 10S

U.S. Ref. 2
1iqufduy
: 16.4%
6.65

satisféctbry

100%

major band 7S;
no apparent k
3.58 material .

no. 3.58. ...
94.6% 7S -
5.4%11034
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‘ - FIG. 2 G.M. REL.POT. & 2 5.D.LIMITS
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