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a Standard:
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Y=0.062X + 0,913
Y=0.062X + 0.815

0.2 J f
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Dose [-log (X)]

Standard

Test of Linearity
Test of Slope

Test of Parallelism = 0.97

?=0.9922 Test PASSED!
r*_0.9812 Test PASSED!

r*_0.8002  Test
=0.7902  Test
Test PASSED!

Relative Potency

0.381

95 % Fiducial Limits
Conc. of Standard vaccine
Conc. of Test vaccine

Lower & Upper Fiducial limits

0.179 — 0.668 (54.0 % — 201.7 %)

10.000 IU/ml
3.813 IU/ml

1.789 — 6.682 IU/ml

&bl WJUT i 5331 55 ¢ Parallel line analysis c,lol 90513l oolizol L TOBI g, 4 (LOt NO. 3) I3 asguSs o) cpus =Y o905

YU < PN | D P PN KNI JCHE - g JU-
Ol—3 ) alllas 5 )5 o (Ko oy
bowg Aol Glsllas pizen o200
ez 5 (VF41Y) Sobrinho 5 Winsnes
5 4Sl,b o)l uﬁ*—“j*S bowg
L5l STy 50 1y (295 el <) OWHO
4 ,ol8 e ol ol a Sl eols ylis cddge
9 YU Jle b slagpusTly 1)1 oo g (205
sl ol 5l g Az b cnlple el 3
bl plocaio by o9 o9e)] (sole (i
Sgpm 5 SUlge 5l g0l slass 4y 5ls pas
049y o= sl dhauly o g peiias g plox]
Sl S sl o llbnl ) S lgre 4
S g 3l samg Sy Loy, STy
WHO 5 455,86 2lhg)l HoennS Lass
Sl 00y Slpidioy (L b3y (6l eolal
(A< 5VY)

45 Sy o0 a5 4 ol Camdds gl & axgi b
S i, SS e B L el iolesl sla s,

http://rjms.iums.ac.ir

(SAS)

howg 3 Jlwos b o5 (F4) saide
32l a4 (V) WHO 45506 obg,l ogemneS
SHLS e 0 a8 0l 48 S Ao g S,
G9y o elie (Saales 5 LLS I G1S (ST
(in vitro) 1,_Jl .5 4 (in vivo) Challenge
A2 o sl i ol s o)l 59>y
5 =85 (hos sk (ga3l (TOBD) (055 (2oles]
g auid oS —dole)l oren ewl wlus
p e il i ialesT b anslie o (goladl
o= 29> bl )l addllas ol o il o (SN)
Sl 99 52 o Silw 5 g (295 Sales]
Lo 4l .(r=+/2F)) sl Cavs 4 5155 dguSys
35— bl wl § (chrogi Lol gl g0 50
o i 3 8,5 1,5 oy 4yie
sl s Lo Bl ool o Sibe 5,135 a4
w)_«o ‘SEL.H_M:‘C_’Q_»J)JQA_’JLEA O yg—0
o D50 Oyl Sy Jlo g (Ko

WAF 515 5 N0F o,lei YF 0,55 §jly ySilsja oglealan


https://rjms.iums.ac.ir/article-1-4560-fa.html

[ Downloaded from rjms.iums.ac.ir on 2026-05-06 ]

tetanus antitoxin titers of sera from immunized mice
and guinea pigs determined by toxin neutralization
test and enzyme linkedimmunosorbent assay.
Biologicals; 1994. 22: 215-219

6. Bayne K, Turner PV. Laboratory Animal
Welfare. Animal Welfare in Vaccine testing.
Academic Press, USA, Elsevier Inc; 2014:129-131

7.Huet M, Relyveld E, Camps S Simplified
activity evaluation of several tetanus vaccines.
Biologicals; 1992. 20: 35-43.

8. Marcovistz R, Matos DCS, Georgini RA,
Sakauchi D. Potency control of diphtheria
component in adsorbed vaccinesby in vitro
neutralization tests. Biologicals, 2002. 29.

9. Hong HA, Hendriks J. The use of aternatives
to animals tests in developing countries. In F
Brown, CFM Hendriksen, D Sesardic (eds),
Alternatives to Animals in the Development and
Control of Biologicals Products for Human and
Veterinary Use, Vol. 110, Dev. Biol. Stand. Basdl,
Karger; 1999: 209-214.

10. WHO-World Health Organization Manual of
laboratory methods for potency testing of vaccine
used in the WHO Expanded Program on
Immunization: introduction to potency control of
bacterial  vaccines.  Geneve.  1997; Doc
WHO/V SQ/97.04.

11. European Pharmacopoeia. Assay of tetanus
Vaccine adsorbed. France, Publisher: Maisonneuve
SA., 2005; V.2.2.9

12. Sesardic D, Hendriksen CFM. Alternatives to
animalsin the development and control of biological
products for human and veterinary use. Biologicals;
1999. 27: 55-57.

13. Winsnes R, Sesardic D, Daas A, Behr-Gross
ME. Collaborative Study for the Validation of
Serologica Methods for Potency Testing of
Diphtheria Toxoid Vaccines. Pharmeuropa Bio;
2006. 1: 73-88.

14. Sobrinho EM, Cangussu ASR, Brandi 1V, Sari
RS, Almeida AC, Colen F, et al. Modified toxin-
binding inhibition (ToBI) test for epsilon antitoxin
determination in serum of immunized rabbits.
Veterinary Immunology and Immunopathology;
2010. 138: 129-133.

15. Finney DJ. Statisticdl method in biological
assay. London ; Charles Griffin, 1964 ; p.99-163.

16. Statistical Analysis System (SAS) software
2015; version 9.4, by SAS Institute Inc., Cary, NC,
USA.

17. Metz B, Brunel F, Chamberlin C, van der Gun
J, Halder M, Jiskoot W, et a. The potential of
physicochemical and immunochemical assays to
replace animal tests in the quality control of toxoid
vaccines. 2007. The report and 77 recommendations
of ECVAM workshop 61. Alternatives to
Laboratory Animals 35: 323-331.

18. Zuang V, Asturiol BD, Barroso J, Belz S,
Berggren E, Bernasconi C, et a. EURL ECVAM

Y48 5ls 5 N0F o )les ¥ 0,55 15il) |_.,51.'I'.IH ogle alan

Sl b (R0 (TOBI by, 0silos)
o yan 555 ol ESte b 45 Jgane sl s,
sdos G931 (TOBI) o9 Liolosl .oiwn
Loples s ool c 3,150 <o L 3:8s
tlige )5 g g anje DBy )0 (Sgz a8y
= il b anglie o solaidl a5l as
5 il e a8, 0dn gyie Jlen prw (g5l
logseil an Cund |y gy ool Ol s Az
il 5 wiles SLE e wiile Joore
slaca e lyls Challenge Test 4 (SN) 4 s
O les o Lol ades 5las cudls (i
Sl (2 ile)] g 5l olizal Lials
el lodinzo g Gloj ) (Jo> 4dp0 g (S
Ot ol 58 (Sl GBS 0dg (riaren
o s S S-S gl pladl 6l -
o=l ookl a1y 095 o STy oy sonl
oY s Sels (il Baa Ly s,
Sy (VA ailed (o et i |, SUlse>
ol e il e 12l b oS 09h o0

9y Slp Rl Glaea 1y ol Gles oo o,
o)l3S Ao ol pl )0 050 B ee iN VIVO
oo plosl 555 U sgolin asllhas 5 ot
= Rl Ayl oy, Az b g
Y Sl 3l Jgome (g, Lz 4 by,

w‘ )‘.))95-).3

&lw

1. Hendriksen CFM, Gun JW, Kreeftenberg JG.
The use of toxin binding inhibition (ToBI) test for
the estimation of the potency of the diphtheria
component of vaccines. J Biol Stand; 1989b. 17:
241-247

2. Hendriksen C, Winsnes R. Serological methods
for potency testing of tetanus toxoid vaccines for
human use. Dev Biol (Basel); 2002. 111:131-40.

3. Hendriksen CFM, Van der Gun JW, Marsman
FR, Kreeftenberg JG. The use of the in vitro toxin
binding inhibition (ToBI) test for the estimation of
the potency of tetanus toxoid. Biologicals, 1991.19:
23-29.

4, Kreeftenberg JG. Report of an informal
meeting about aternative methods for potency
control of the diphtheria and tetanus components in
vaccines. Develop. Biol. Stand; 1986. 65: 261-266.

5. Gupta RK, Siber GR. Comparative analysis of

http://rjms.iums.ac.ir


https://rjms.iums.ac.ir/article-1-4560-fa.html

Status Report on the Development, Validation and
Regulatory Acceptance of Alternative Methods and
Approaches; 2015. JRC97811, doi:10.2788/62058.

[ Downloaded from rjms.iums.ac.ir on 2026-05-06 ]

http:/rjms.iums.ac.ir WS 3ls 5 V07 o5les YF o5 15jly 1xSiisjs pglealan


https://rjms.iums.ac.ir/article-1-4560-fa.html

Original Article http://rjms.iums.ac.ir

[ Downloaded from rjms.iums.ac.ir on 2026-05-06 ]

Development of ELISA (TOBI) assay for deter mination of tetanus toxoid
potency

* Esmaeil Adli, PhD, Department of Research and Development , Razi Vaccine and Serum Research
Institute. Agricultural, Research Education and Extension Organization (AREEO), Karaj, Iran (*
Corresponding author). e.asli@rvsri.ac.ir

Roya Sadri, DVM, Department of Research and development , Razi Vaccine and Serum Research
Institute. Agricultural, Research Education and Extension Organization (AREEO), Kargj, Iran.

Abstract

Background: One of the magjor uses of large number of laboratory animals in manufacturing
the vaccines is the quality control testing of vaccines, particularly potency testing of vaccines
containing the tetanus toxoids by either lethal challenge or serum neutralization tests.
Recently, because of various difficulties to obtain quality laboratory animals and in adequate
environmental conditions, a lot of efforts have been made (such as those of World Health
Organization’s) to attempt to limit the use of animals (in vivo) in the research in routine
quality control of human and veterinary vaccines by in vitro assays such as Toxin Binding
Inhibition (ToBi) assay. ToBi assay is based on the inhibition of the binding of toxin to an
antitoxin-coated ELISA plate which detects the free toxin into the toxin-serum mixtures. In
this study we tried to demonstrate and setting up the parameters of ToBi assay for the tetanus
toxoid potency determination compared with serum neutralization test.

Methods: Groups of mice were immunized with severa of dilutions of reference or test
tetanus toxoid vaccines and groups of guinea pigs were also immunized (for Serum
Neutralization test) with the dose of half of total human dose of tetanus toxoid vaccines
manufactured by Razi Vaccine & Serum Research Institute. Serum samples were pooled and
titrated for levels of tetanus antitoxin by toxin binding inhibition (ToBi) test and by the serum
neutralization (SN) test in mice. The ToBi test was carried out by making of Serum dilutions
and a fixed amount of tetanus toxin added to each serum dilution. After incubation, the
mixtures were transferred on to ELISA plate coated with purified equine anti-tetanus 1gG.
Then free toxin is detected by addition of HRP labelled equine anti-tetanus 1gG.

Results: The results were shown to be significantly correlated. The consistency between the
ToBi test derived from the in vitro data and from the in vivo data were reliable. The results
ranged from 1.8 to 5.3 IU/ml for tetanus toxoid vaccines by ToBi test and 3.3 to 6 IU/ml for
tetanus toxoid vaccines by SN in mice. The ToBi test may able to distinguish between highly
potent and |ess potent vaccines.

Conclusion: It is concluded that the ToBi test is an alternative to the in vivo neutralization
procedure in the immunogenicity test of the tetanus component in adsorbed vaccines. A
substantial refinement and a reduction in use of animals can be achieved. The ToBi test offers
distinct advantages in relationship to serum neutralization in mice and lethal challenge tests.

Keywords: ToBi test, Toxoid tetanus, Antibody titration, ELISA test
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