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Background BSP079

e Ph.Eur. monograph 0398 on Human tetanus immunoglobulin:

- 'During development, a satisfactory relationship shall be
established between the potency determined by immunoassay ...
and that determined by means of the ... test for toxin-neutralising
capacity in mice.’

- ‘The potency is determined by comparing the antibody titre of the
immunoglobulin to be examined with that of a reference
preparation calibrated in International Units, using an
immunoassay of suitable sensitivity and specificity.’

e However....
- No commonly accepted in vitro assay available

- Two candidate methods (EIA and TIA) were developed but not
yet validated in an international collaborative study
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Goal BSP079

e To validate the candidate methods in terms of repeatability (intra-
laboratory precision) and reproducibility (inter-laboratory precision).

e To perform the validation on samples covering the potency range of
products available on the European market (130-350 IU/ml).

e BSP079 was not designed to estimate the accuracy between the in
vitro assays and the in vivo assay
- In order to avoid the use of animals by the participating
laboratories
- Accuracy has to be determined for each specific product
independent from the collaborative study
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Feasibility study (2006)

e Design:

- 2 laboratories PEI (D) and RIVM (NL)

- 2 methods EIA and TIA

- 2 reference standards Ph.Eur. BRP and WHO IS

- 7 samples donations from 7 manufacturers
e Results:

- Laboratories found comparable results for samples
- The two methods gave similar results
- The reference standard Ph.Eur. BRP is not different from WHO IS

Collaborative study (2007)

e Design:
- 21 participants OMCLs, manufacturers (15 countries)
- 2 methods EIA and/or TIA
- 1 reference standard Ph.Eur. BRP
- 3 samples High potency (Sample A: 320 1U/ml)

Medium potency (Sample B: 250 1U/ml)
Low Potency (Sample C: 140 1U/ml)

3 independent assays

e Statistical analysis 7,400 data received
(20 data sets for EIA, 11 for TIA)




Results
Sample S-A Sample S-B Sample S-C
3
e Comparable repeatability and reproducibility
e Satisfactory results with both methods

Comparison in vitro and in vivo potencies
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Comparison in vitro and in vivo potencies:
Reporting error of Sample B
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In vivo re-testing of Sample A

Comparison in vitro and in vivo potencies:
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A (initially 320) 260 277
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B (initially 250) 264 286
C 144 147 158

Comparison in vitro and in vivo potencies:

Need for additional testing
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Second phase collaborative study

BSP079

Sample E: 330 1U/ml

e New samples

Sample D: 260 1U/ml
Sample F: 280 IU/ml

(with recent in vivo potencies)

PEI (D) and RIVM (NL)

e Pre-testing (08/2008)

e Launch second phase (09/2008)

OMCLs, manufacturers

- 2 independent assays with both methods

- 8 participants

2,500 data received

- Statistical analysis

Results second phase
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Conclusions BSP079

e EIA and TIA methods perform satisfactorily

e EIA and TIA methods are comparable in terms of repeatabilility and
reproducibility

e Good concordance between in vitro and in vivo methods for samples
covering the potency range of products available on the European
market

e All laboratories discriminate between low, medium and high potency
samples




Publications

e Collaborative study for the validation of alternative in vitro potency
assays for human tetanus immunoglobulin. S. Gross, S.W.J.
Janssen, B. de Vries, E. Terao, A. Daas & K.-H. Buchheit.
Pharmeuropa Bio & Scientific notes 2009, 1: 11-25.

e Collaborative study for the validation of alternative in vitro potency
assays for human tetanus immunoglobulins. S. Gross, S.W.J.
Janssen, B. de Vries, E. Terao, A. Daas & K.-H. Buchheit.

Biologicals 2010, 38: 501-510.

Implementation in Ph.Eur.

e Ph.Eur. monograph 0398 on Human tetanus immunoglobulin is
elaborated by Group 6B *Human blood and blood products’

e April 2009: EDQM presented the final report of BSP079 to Group 6B

- Request for revision at the next session of the Ph.Eur.
Commission

- Group 6B decided to provide detailed information on the methods
and to include them as examples so no already approved in vitro
method would be hindered

- Rapporteur was asked to finalise the draft. Approval of draft by
correspondence

e June 2009: Ph.Eur. Commission adopted the request for revision




October 2009: Publication of the draft in PharmEurope 21.4 for
public enquiry

April 2010: Group 6B meeting
- Discussion of comments received
- Final draft of the revision of the monograph

June 2010: Ph.Eur. Commission adopted the revised monograph

January 2011: Publication of the revised monograph in Ph.Eur. 7.2

June 2011: Implementation of revised monograph
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Grifols experience in implementation of an
in vitro potency assay for Human Tetanus
Immunoglobulin

Lépez Ricard, Ph.D.

Quality Control Laboratories Manager
Instituto Grifols

8th September 2011, Strasburg
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Grifols general approach to “in vivo” tests replacement

Anti-tetanus Immunoglobulin Grifols Injection

Consistency approach to “in vivo” potency test replacement

“in vitro” & “in vivo “ potency test

GRIFOLS




Grifols general approach to “in vivo” tests
replacement

Human albumin solution (0255)
Human normal immunoglobulin (0338)

Human coagulation factor VIII (0275) 01/2010
Human normal immunoglobulin for intravenous Pyrogens (2.6.8)
administration (0918) Replacement by bacterial endotoxin test
Human antithrombin Il concentrate (0878) 0172011
Human coagulation factor IX (1223)
Human a-1-proteinase inhibitor (2387) In revision
Human tetanus immunoglobulin (0398) Implementation of a immuno assay to

determine potency in relation to the toxin- 07/2011

neutralising capacity test in mice

GRIFOLS

Pyrogen Test Replacement by BET

Grifols approach

Validation of the

endotoxin test for

intermediate/final
product

Microbiological control
of the manufacturing
process

Regulatory acceptance

» E.P Monograph
inclusion of endotoxin test . . ) Risk assessment for
*EMEA Guideline on the Extenzléeilg(ges?iince i potential non-endotoxin
replacement of rabbit p 9 pyroburden
pyrogen testing
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Tetanus Potency: Immuno Assay
Implementation

Grifols approach

Validation of the
Regulatory alternative test (EIA)
acceptance for intermediate/final
product

Consistency of
manufacturing
process

ICH Q2(R1) :
E.P Monograph Validation of Extensive

harmonized tests experience in

analytical f
(EIA, TIA) procedures parallel testing

GRIFOLS

Anti-tetanus Grifols Immunoglobulin
Injection

s Pre-filled syringes

* IGANTET®250 |.U IGANTET®500 |.U
« Anti-T activity — 250-300 Ul/ml

« Total protein — 160 mg / 320 mg

* Ig Purity > > 95% Ig

= 33 Approved licenses

« 2 Registers in Spanish A.E.M (Since 2001)
« 31 Registers abroad (Since 1995)
* 6 EU members (Greece/ltaly/Poland/Portugal/Czech republic/Slovakia/)
1 non EU member (Republic of Albania)
» Row countries (Argentina/Brazil/Chile/Colombia/Ecuador/Guatemala/Honduras/El
Salvador/Venezuela//Filipinas/India/Malaysia/Singapore

Release by OMCL

« Since March 2000
« 229 Batches released / 2676874 product units

GRIFOLS




Method of Production

Human Plasma for Fractionation

* Donors selected through an immunization program
* Selected Anti-Tetanus hyper immune plasma
» Plasma collected by apheresis

Plasma Fractionation by Modified Cohn Method

* Plasma thawing and centrifugation

« Cryoprecipitate supernatant (pool of plasma)

« Separation of Fraction | — Separation of Fraction II+IlI
* Separation of Fraction I

16% Anti-Tetanus Immunoglobulin purification

« Dialysation by ultrafiltration
« Pasteurization / Diafiltration by ultrafiltration
« Protein adjustment / Sterile filtration / Intermediate bulk

Final adjustment and filling

* Potency adjustment with Polyvalent Immunoglobulin16%
« Sterile filtration / Final aseptic filling

GRIFOLS

Consistency of Production Method

== | mmunized donor selection for specific plasma

» Potency determined by ELISA-based test at collection center

=== Modified fractionation method of Cohn

» Potency determined in cryoprecipitate supernatant (pool of plasma) by an
ELISA-based test

* Protein composition by Zone Electrophoresis (pool of plasma/ Fr Il / Fr
11+111)

Anti-Tetanus 16% Bulk immunoglobulin

» Potency determined by toxin-neutralising capacity in mice / ELISA
* Protein composition by Zone Electrophoresis
+ Total protein / Distribution of molecular size (HPLC)

B Dose adjustment / Filling

» Potency determined by toxin-neutralising capacity in mice / ELISA
» Protein composition by Zone Electrophoresis
« Total protein / Distribution of molecular size (HPLC)

GRIFOLS




Consistency of Production Method

Donor selection Fractionation Pool of Plasma Bulk 16%
batch Immunoglobulin
> 8 1U/ml e 5 7.5 U/l + 250 IU/ml
\ \
\ﬁ(—) Y Y
ELISA ELISA “In vivo” Test

Bulk 16%

Donor IU/ml e orage D EET T Immunoglobulin

1U/ml

1U/ml 1U/ml

158

36 400
13,16 >12 IU/ml* 12 31 350
0,05 1 23 293

*Mean titer based on donor grouping for plasma pool
*Donor data (n=15135) / Ratios’ data (2010-2011; n=13

GRIFOLS

Consistency of Production Method

0,
Pool of Plasma Fraction 11+l Fraction Il Imn?lljlrl:g;s){:ulin

Total Protein % y-globulin % y-globulin % y-globulin Total Protein
>6.0 g/dl 9.2-12.8 % (m/V) >40% >97% 14.5-17.6% (m/V)
% y-globulin
> 95%

0,
Pool of plasma Fraction II+IIl Bulk 16%
Immunoglobulin
-
gldl % (V)
Total Protein - = = = - -
124 6.9 4.0 -

= = 17.2 16.1 15.1
% y-globulin - - - 11.6 10.2 9.2 61.1 55.9 50.4 99.9 99.8 99.5 99.8 99.7

99.6
Data 2010-2011
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Grifols toxin-neutralising capacity test

)
)

Subcutaneous
injection
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Ref. Prep: Human tetanus immunoglobulin BRP Batch 1
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Grifols toxin-neutralising capacity test

Test Dose of » Quantity in 0,5 ml of the mixture made with the smallest amount
toxin (L /10 of toxin capable of causing, despite partial neutralization by the
p reference preparation, paralysis in all six mice injected with the
dose) mixture, within the observation period

* The mixture that contains the largest volume of immunoglobulin
that fails to protect the mice from paralysis contains 1 IU. The
Potency of test is not valid unless all the mice injected with mixtures
Immunoglobulin containing 2.0 ml or less of the solution of the reference
preparation show paralysis and all those injected with mixtures
containing more do not

* Semi quantitative data (death/paralysis) versus quantitative data
Limitations of the olfiniioas > . .
test « Tetanus signs variability depending on injection point site
€s * The paralytic dose for liquid tetanus toxin has to be verified
frequently due to diminution of activity during conservation

GRIFOLS




Statistical
analysis

Application of
the test

Validation of the
test

GRIFOLS

 Since 1996

* Anti-Tetanus Grifols Immunoglobulin: Pool of plasma /
Intermediate Bulk 16% Immunoglobulin / Final container
» Normal Grifols Immunoglobulin: Final container

Grifols “in vitro” test

+Direct ELISA (antigen coated in a microtiter-plate)
*Tetanus ELISA IgG Testkit (Ref. EC 124.00) Genzyme
Virotech. Standard range 0.001 — 0.05 IU/ml

*Human Tetanus immunoglobulin BRP Batch 1
Anti-tetanus Grifols immunoglobulin 16% as “in house” control

*Parallel line model / Four-dose completely randomized assay
*Raw data calculated using the statistical software package
CombiStats

+ Validated in 1996 / Re-validated periodically

+ Validation protocol according to ICH Q2(R1)

+ Validation parameters include Linearity, Specificity,
Precision, Accuracy and Range

Binding of the
capture
reagent

TETANUS TOXOID

ELOCK WATH BSA SOLUTION

STANDARD OR SAMPLE

LA AL

Incubation of
the analyte

GRIFOLS

+Plate coated with a solution of
tetanus toxoid (0.2 Lf/ ml) and
blocked with a solution of PBS at 5
g/LBSA.

«Incubate 1 hour the microplate, at
37°C.

*Wash 5 times with PBS 0.05%
(VIV) Tween20

<Dilute the standard and samples in
PBS.

*Dispense 100 pl of diluted standard
and diluted samples in the
microplate.

«Incubate the microplate at 37 ° C,
during 2 hours with stirring.

*Wash 5 times with PBS 0.05%
(VIV) Tween 20

Grifols EIA & E.P Method A

- 07/2011:0398 Grifols Direct ELISA

+Plate coated with tetanus toxoid
lyophilized

*Dilute the standard and samples in
saline, working dilution in PBS
(Tween 20).

Dispense 100 ul p of diluted
standard /samples in the microplate.
*Incubate the microplate at 37°C,
during 30 minutes.

*Wash 4 times with a PBS
(Tween20) solution.




Grifols EIA & E.P Method A

- 07/2011:0398 Grifols Direct ELISA

*Dispense 100 pl of anti-human IgG
peroxidase conjugated, diluted with

*Dispense 100 pl of anti-human IgG

BE s CECLLGELAN PBS Tween 20 with 5 g/ L of BSA ﬁf}g";‘;‘;‘:m"g;ﬁgﬁate at37°C
KK KK b areon CLPAYNCERITIGEE <Incubate the microplate at 37°c, ; ) P ’
iy . . L during 30 minutes
g antibody during 1 hour with stirring Wash 4 ti ith a PBS (T:

(SS9 “Wash 5 times with PBS 0.05% ZEl G ilies L @ (A (e
(VIV) Tween 20 20) solution
*Dispense 100 pl TMB substrate. *Dispense 100 yl TMB substrate.
«Incubate the microplate at room *Incubate the microplate at room
® ® temperature in the dark, during 10 temperature in the dark, during 30
LN J L) @ _ TMB ge .
o x‘g. SO Quantification RIS minutes
R e e (JAGEELEN IS <Dispense 100 pl stop solution *Dispense 50 pl stop solution

(sulfuric acid) (citrate solution)
*Measure the absorbance at 450 nm  *Measure the absorbance at 450 nm
(wavelength of 630 nm reference) (wavelength of 630 nm reference)

+0.0005 -- 0.004 1U/ml +0.0025 -- 0.02 IU/ml

GRIFOLS

Validation of Grifols EIA

Linearit + 5 concentrations / Linear regression by the least squares
y method / Semi-logarithmic transformation (x=log x and y=y)
ecificity * The influences of the sample matrix (excipients) are studied

* 9 determinations over a minimum of 3 concentration levels
Accu [aty covering the specified range

* Repeteability: 9 determinations over a minimum of 3
concentration levels covering the specified range

+ Intermediate Precision: # days / analysts / equipment

+ Product Intermediate Precision: Statistical analysis/ Parallel-
line model

» Acceptable degree of linearity, accuracy and precision when
Range applied to samples containing amounts of analyte within or
9 at the extremes of the specified range of the analytical
procedure

According to ICH Q2 R1 Step 4 version (VALIDATION OF ANALYTICAL PROCEDURES)

Precision

GRIFOLS




Validation of Grifols EIA

Validation Parameters Acceptance Criteria Validation Results

Specificity Absorbance similar to diluents Correct
Low 88%
Medium 114%
Accuracy 100 + 20% .
High 94%
Mean 99%
Low 0.7%
Precision
o Medium 1.7%
(Repeatability) u :
High 3.3%
Low 6.1%
Precialon s RSD =20% Medium 11.0%
(Intermediate Precision)
High 10.2%
Precision Intra assay 9.6%
(Product Intermediate
Precision) Inter assay 6.6%

According to ICH Q2 R1 Step 4 version (VALIDATION OF ANALYTICAL PROCEDURES)

GRIFOLS

Grifols Relationship study
EIA & “In vivo test”

Representative parallel testing

» Manufacturing period 2003 — 2009

« 277 batches consistently produced / controlled
* 65 intermediate Bulk 16% Immunoglobulin batches
« 63 Pre-filled syringes IGANTET®250 I.U batches
* 149 Pre-filled syringes IGANTET®500 I.U batches

Study of Normality of data obtained from both methods

» Kolmogorov-Smirnov Normality Test

Precision Study

« Levene’s test for equality of variances (Independent Samples Test)

Accuracy Study

« T Test for equality of means (Independent Samples Test)

Overall concordance between methods

« Lin’s concordance coefficient correlation

According to USP 34 <1010> Analytical Data-Interpretation and Treatment. Comparison of Analytical Methods

GRIFOLS




Grifols Relationship study
EIA & “In vivo test

Anti-Tetanus16% Normality Test

Bulk Immunoglobuin =

o “In vivo” [EEVRT] 65  0.000
3
g
LS 0.090 65  0.200
2 q
&
Precision Study
" Descriptive statistics L
Mean
Mean St "
o | 315 5834 7.24 0.456 0501
ol 287 57.22 7.10
g i
F ola
H s
- ol Accuracy Study
£ ool g. Ave di Std error 95% diff CI
T EE I o e bilateral e of the diff
"In vitro" -2.845 128 005 -28.831 10.135 -48.885 -8.776
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Grifols Relationship study
EIA & “In vivo test

Normality Test

IGANTET® 250 |.U
=

g 0259 63 0.000
3
] 0.073 63 0.200
w J—
o
W/Z AR Feee Precision Study
"In vivo" Des
Mean
Moay Standare
| | (IU/ml) Error
g
g’ 63 245 28.18 3.55
o =}
2. o
w
° Accuracy Study
0
" PP of the diff
In vitro
6,079 111.478 1000 26413 4345 -35.023 -17.803

GRIFOLS
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Grifols Relationship study
EIA & “In vivo test

IGANTET® 500 I.U Normality Test
m
‘:>" “In vo”
:
o 0.091 149 0.004
w .
- a
s = > Precision Study
"In vivo" Descriptive statistics
[VEED
Mean Sta "
- i et
15.89 1.30 38.863 0.000
>
% 149 243 30.19 247
g
S o
s
w (6]
E a Accuracy Study
bil diff the diff

" H L1
In vitro 11718 224.143 0.000 32752 2795 -38.259 -27.244
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Grifols Relationship study
EIA & “In vivo test

Overall concordance between methods

« @ Lin’s concordance coefficient
In vivo” & “In :
correlation

Lin’s concordance coefficient

Anti-Tetanus 16% correlation Individual values
Bulk Immunoglobulin 0.539
IGANTET® 250 LU Lin’s concordance coefficient
correlation Mean values
IGANTET® 500 I.U
0.591
50 .
H 400 . 2t .
0w R =
> 8 ‘
20
2= . :
s oW .
=
0
0 s w0 0 200 20 W0 %0 40 40 50
"In vitro"

GRIFOLS
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Conclusions

Grifols, as a manufacturer is actively implicated in the 3R concept in order to implement in vitro
methods for the quality control of human plasma derivatives

This approach is primarily based on the consistency of the manufacturing process with long
experience in parallel testing "in vivo" & "in vitro" and the support of “in process” quality control
biochemical and physicochemical tests with relevant limits

Grifols standardized EIA for potency testing of Human Tetanus Immunoglobulin is in
concordance with the compendial EIA included in the correspondent monograph on Human
Tetanus Immunoglobulin

Relationship studies based on a significant manufacturing period and consistent number of
batches (intermediate / final product) showed an overall acceptable concordance although not
always precision and accuracy were comparable

GRIFOLS

Acknowledgements

Fatima Blanquer Ines Millet

« Standardization * Immunochemistry + Biology Department
&Analytical Method Control Department
Validation Department

GRIFOLS

12



