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1.

SYNOPSIS

Name of Sponsor/Company: ABO Holdings, Inc., 2030 Main Street, Ste 1650, Irvine, CA 92614

Name of Investigational Product: Adacel (licensed Tdap vaccine)

Title of Study: A Clinical Smdy of the Safety and Antibody Responses of Plasma Donors Vaccinated
with a Licensed Tdap Vaccine for a Hyperimmunization Program

Study center(s): ABO Plasma: 812B Delsea Dr. Glassboro, New Jersey 08028

Principal Investigator: Adam Thaler, D.O. (Glassboro Center)

Studied period (vears): The study period for each subject will be approximately 18 months.

This will include up to 14 days for screening, 12 months of study vaccinations and a follow-up period
of 6 months. The recruitment period is estimated to require approximately 4 months. The overall
study duration is estimated to be 22 months.

Objectives:

The primary objective is:

# To assess the safety of a licensed Tdap vaccine when given every 3 months for a total of 5
immunizations over a period of 12 months.

The secondary objective is to:

# To assess anti-tetanus antibody titers over time of a licensed Tdap vaccine when given every 3
months for a total of 5 immunizations over a period of 12 months and for 6 months after the final
immunization.

Methodology: This is a prospective, open label, single-arm, Phase 2 study measuring the safety and
tetanus antibody responses to Tdap vaccine administered to plasma donors every 3 months £2 weeks
for 12 months (5 vaccinations) with a 6 month follow-up after the last vaccination. After obtaining
informed consent and screening for eligibility including plasmapheresis donor eligibility, subjects will
have other baseline assessments performed and if eligible, will receive the scheduled vaccinations,
will be assessed for adverse events { AEs) and have plasma samples collected for antibody titers each
month thereafter for 11 months, and then at 1 and 6 months after the last vaccination. As these
subjects are participating in a standard donor plasmapheresis donor program, assessments for donor
eligibility and routine plasmapheresis will be performed: however, only the data specifically required
to meet the objectives of this study will be collected.

Number of subjects (planned): 100 eligible subjects ages 18-63 undergoing plasmapheresis will be
included in the study.

Diagnosis and main criteria for inclusion: Healthy volunteers undergoing plasmapheresis.

Investigational product, dosage and mode of administration: Tdap is Diphtheria and Tetanus
Toxoids and Acellular Pertussis vaccine approved by FDA that is manufactured by Sanofi Pasteur
Limited. It is administered as a (L5 mL dose intramuscularly.

Duration of treatment: The vaccine will be administered every three months + 2 weeks for 12
months (5 vaccinations).

Criteria for evaluation:
Safety: Safety endpoints include:

* Incidence, severity, and relationship of AEs to the study vaccine in the time period between
vaccinations and for the overall study period.
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Efficacy endpoints include:
o Anti-tetanus antibody titer levels after each vaccination presented at geometric means over time.

s  The numbers and percentages of subjects whose post vaccination antibody levels are <5 IU/mL:
25 I/ to 10 TYmL; >10 T0/mL to 15 TUAML; and, >15 TU/ml after each vaccination

Statistical methods:

In general, all data will be summarized by mean, standard deviation (SI)), median, minimum and
maximum values for continuous variables and by numbers and percentages for categorical data and
will be presented in listings for all subjects. Safety data will be presented for the ITT analysis set.
Baseline and efficacy endpoints will be presented for the ITT and both per-protocol analysis sets.

Analysis Populations:
The intention-to-treat (ITT) population will consist of all subjects who are enrolled into the study and
received any amount of investigational product.

The first per-protocol (PP) population will consist of all subjects in the ITT population who received
all five (5) Tdap vaccinations and completed the six month follow-up visit atter the final vaccination.

The second PP population will consist of all subjects in the ITT population who received all five (5)
Tdap vaccinations and completed only the one month follow-up visit after the final vaccination.

Baseline Data:

Demographic, other baseline data and record of vaccinations for all subjects will be summarized in
tables.

Safety Data:

AEs occurring after each vaccination up to the time of the next vaccination and separately over the
whole study period will be summarized and presented in listings. AEs will be coded using the most
recent version of the Medical Dictionary of Regulatory Activities (MedDRA) preferred terms and will
be grouped by system, organ, and class (SOC) designation. The severity, frequency, and relationship
of AEs to investigational product will be presented by preferred term by SOC grouping. Listings of
each individual AE including start date, stop date, severity, relationship, outcome, and duration will
be provided. Each AE (based on preferred terminology) will be counted once only for a given study
subject within each post vaccination time period prior to the next vaccination or up to the 6-month
follow-up visit after the last vaccination. If the same AE occurred on multiple occasions, the highest
severity and relationship to investigational product will be assumed within each time period.
Likewise, an overall summary will be presented by counting each AE one time over the entire study
period.

Reactogenicity is defined as the total count of a set of solicited AEs that are expected after a vaccine.
A regression analysis will be performed with reactogenicity as the dependent variable and anti-
diphtheria titers as the independent variable to determine if there is an association. In addition, 2x2
tables will be created with presence or absence of moderate to severe reactogenicity versus high or
not anti-diphtheria titers. Cut points of 75th percentile or 90th percentile of the anti-diphtheria titers
will be used to define high level.

The final disposition of all subjects (completed the study or withdrawn early and reason for early
withdrawal) will be summarized and provided in a listing. Medications will be presented in a listing.
Efficacy Data:

Tetanus antibody titers (IU/mL) will be presented in a table as GeoMean, minimum and maximum
concentrations after each vaccination at all study collection time points and graphically as GeoMean *
standard errors. The numbers and percentages of subjects whose post vaccination antibody levels are

<5 IU/MmL; 25 TU/mL to 10 IU/mL, 210 IU/mL to 15 IU/mL, and, 215 TU/mL will be presented in a
table and graphically after each vaccination.
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3. LIST OF ABBREVIATIONS AND DEFINITIONS OF TERMS
The following abbreviations and specialist terms are used in this study protocol.

Table 1:

Abbreviations and Specialist Terms

Abbreviation or Explanation

Specialist Term

AE Adverse event

BP Blood Pressure

°C Degree Celsius

CAP College of American Pathologists

CFR Code of Federal Regulations

CIOMS Council for International Organization of Medical Sciences
CLIA Clinical Laboratory Improvement Act

CRO Contract Research Organization

DSMB Data Safety Monitoring Board

eCRF Electronic Case Report Form

EDMS electronic data management system

ELISA Enzyme-linked immunosorbent assay

FDA Food and Drug Administration

FHA Filamentous hemagglutinin

FIM Fimbriae

GCP Good Clinical Practice

GMC Geometric Mean Concentrations

HAV Hepatitis A virus

HBsAg Hepatitis B surface antigen

HBV Hepatitis B virus

hCG Human Chorionic Gonadotropin

HCV Hepatitis C virus

HIPAA Health Insurance Portability and Accountability Act
HIV Human Immunodeficiency Virus

ICF Informed Consent Form

ID Identification

ICH The International Council for Harmonisation
IND Investigational New Drug
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Abbreviation or Explanation
Specialist Term
IMIG Immunoglobulin
IRB Institutional Review Board
ITT Intent to Treat
U International Unit
L Liter
MedDRA Medical Dictionary for Regulatory Activities
mL Milliliter
NDC National Drug Code
No. Number
PCR Polymerase chain reaction
PHI Protected health information
PRN Pertactin
PT Pertussis toxin
RPR Rapid plasma reagin
SAE Serious adverse event
SAP Statistical analysis plan
SD Standard deviation
Tdap Tetanus toxoid, diphtheria toxoid, acellular pertussis
UNICEF United Nations Children's Fund
WHO World Health Organization
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4. INTRODUCTION

4.1. Tetanus

Tetanus 1s an acute infectious disease caused by toxigenic strains of the bacterium Clostridium
tetani (C. tetani). The spores of C. tetani are present in the environment on all geographies. They
enter the body through contaminated skin wounds or tissue injuries including puncture wounds.
The disease may occur at any age and case-fatality rates are high even where intensive care 1s
available. In the absence of medical intervention, the case-fatality rate approaches 100%
(Roper-2007).

In 2021, a total of 9.707 tetanus cases, were reported worldwide through the WHO/UNICEF
Joint Reporting Form on Immunization (WHO-2022).

During 2001--2008, 233 cases were reported in the United States. Twenty-six (13.2%) of the
197 cases for which outcome was reported were fatal. The average annual incidence was

0.01 per 100,000 population. Dunng that period, 30%. 60%. and 10% of reported cases were in
persons aged > 65 years, 20-64 years and < 20 years, respectively. The risk of dying from
tetanus was 3 times greater in patients older than 65 years (CDC-2011).

C. tetani produces two exotoxins: tetanolysin and tetanospasmin. Tetanus results from the latter
toxin, one of the most potent toxins on a weight basis (Stratton-1994). Early studies in
experimental animals demonstrated that protective neutralizing antibodies could be elicited by
repeated 1noculations with a minute amount of toxin (Wassilak-1988). The antisera also provided
passive protection when administered to nonimmune recipients.

4.2, Tetanus Immune Globulin

Although antisera had been used to treat tetanus (Ellis-1963), the use of a more concentrated
form of tetanus antibody became available. Prevalent at the time were intramuscular
immunoglobulin preparations (IMIG) formulated at an IgG concentration of 165 mg/mL.

Rubbo and Suri (1962) treated 33 healthy non-immune adults with 5, 7.5 or 10 units/kg of a
hyperimmune tetanus immune globulin prepared by Cutter Laboratories (Hypertet). Each subject
was bled before infusion and 7, 14, and 21 days after administration. The antitoxin content of the
sera from the recipients’ sera was determined using a mouse protection test. Compared to equine
antitoxin, high antitoxin levels were obtained with relatively low doses. The authors proposed
that protective levels (0.1 IU/mL or greater) of antitoxin could be maintained for 14 days after a
single immunization.

Hypertet was also used to treat 20 patients with clinical tetanus (Nation-1963). The authors
reported that doses of 3,000 to 6,000 units of human tetanus antitoxin produce therapeutic levels
of tetanus antibody and avoided the serum sickness associated with heterologous antitoxin.

4.3. Benefit/Risk Statement

Vaccination of plasma donors 1s expected to produce elevated tetanus antibody levels 1n all
recipients. The presence of circulating tetanus antibodies has been shown to protect against
accidental infection with C. retani. Participants in this study should obtain levels of tetanus
antibody that will protect them against any subsequent infection by C tetani.
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Pain at the injection site is expected to be the most common AE lasting for 0-14 days after
vaccination. In chinical trials, 65.7 % of recipients expenienced injection site pain (prescribing
information; Sanofi Pasteur-2020). Injection site swelling, erythema and fever occurred at rates
of 21.0%, 24.7% and 1.4%, respectively (Sanofi Pasteur-2020).

4.4. Warnings and Precautions

From the prescribing information (Sanofi Pasteur-2020):

o [f Guillain-Barré syndrome occurred within 6 weeks of receipt of a prior vaccine
containing tetanus toxoid, the risk for Guillain-Barré syndrome may be increased
following a subsequent dose of Tdap vaccine.

e Progressive or unstable neurologic conditions are reasons to defer vaccination.

* Persons who experienced an Arthus-type hypersensitivity reaction following a prior
dose of a tetanus toxoid-containing vaccine should not receive Tdap unless at least 10
years have elapsed since the last dose of a tetanus toxoid-containing vaccine.

e  Syncope (fainting) can occur in association with administration of injectable
vaccines. Procedures should be in place to prevent falling injury and manage
syncopal reactions.

4.5. Adverse Reactions

The most common 1njection site reactions occurring within 0-14 days following vaccination with
Adacel were (Sanofi Pasteur-2020):

e For Adults 18-64 years of age: pain (65.7%), swelling (21.0%), erythema (24.7%).
fever > 38 °C (1.8 %) (Table 2).

In a recent study of vaccination with Adacel administered intramuscularly on Day 0, Month 3,
Month 6. Month 9 and Month 12 in a population of 100 plasma donors (NCT04142983), no
immune complex-mediated glomerular disease was reported via urinalysis or serum creatinine.
The most common injection site reactions occurring in this study were the following:

e  For Adults 18-64 years of age: pain (37%), bruising (269%), erythema (14%), swelling
(6%), induration (8%).
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Table 2: Frequency of Injection Site Reactions and Fever on Days (-14 Following

Vaccination of Adults 18-64 years

Adverse Event

Adults, 18-64 years (%)

Injection Site Pain

Injection Site Swelling

Injection Site Erythema

Fever

Any
Moderate

Severe

Any
Moderate
1.0-3.4 cm
Severe
Z35cm

z5cm

Any
Moderate
1.0-3.4 cm
Severe
235am

*5¢cm

233.0°C

38.8 "Cto 394 °C

2395°C

65.7

15.1

1.1

21.0

7.6

5.8
32

247

8.0

6.2
4.0

1.4
0.4
0.0

The most common solicited systemic reactions occurring within 0-14 days following vaccination

with Adacel were:

e For Adults 18-64 years of age: headache (33.9%). body ache or muscle weakness

(21.9%) (Table 3).
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Table 3: Frequency of Systemic Adverse Events on Days (-14 Following Vaccination
of Adults 18-64 years
Adverse Event N=1,174-1,175 (%)
Headache Any 339
Moderate 11.4
Severe 28
Body Ache or Muscle Weakness Any 21.9
Moderate 6.1
Severe 1.2
Fatigue Any 24.3
Moderate 6.9
Severe 1.3
Chills Any 3.1
Moderate 1.3
Severe 0.7
Sore and Swollen Joints Any 9.1
Moderate 2.5
Severe 0.5
Nausea Any 9.2
Moderate 25
Severe 0.8
Lymph Node Swelling Any 6.5
Moderate 1.2
Severe 0.1
Diarrhea Any 10.3
Moderate 2.2
Severe 0.5
Vomiting Any 3.0
Moderate 1.0
Severe 0.5
Rash Any 2.0

4 N = number of participants with available data
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5. TRIAL OBJECTIVES AND PURPOSE

In order to obtain hyperimmune plasma suitable to sell to other plasma consignees for further
manufacturing, it is desirable to immunize plasma donors more frequently than the licensed
indication for the Tdap vaccine. ABO Holdings, Inc., is conducting this study to determine if an
every 3 month immunization schedule over a period of 12 months results 15 safe to administer at
this increased frequency to subjects who are plasmapheresis donors.

The primary objective is:

o To assess the safety of a licensed Tdap vaccine when given every 3 months for a total
of 5 immunizations over a period of 12 months.

The secondary objective 1s:

o To assess anti-tetanus antibody titers over time of a licensed Tdap vaccine when
given every 3 months for a total of 5 immunizations over a period of 12 months and
for 6 months after the final immumzation.

6. INVESTIGATIONAL PLAN
6.1. Overall Study Design

This is a prospective, open label, single-arm. Phase 2 study measuring the safety and tetanus
antibody responses to Tdap vaccine administered to plasma donors every 3 months £2 weeks for
12 months (5 vaccinations) with a 6 month follow-up after the last vaccination. After obtaining
informed consent and screening for eligibility including plasmapheresis donor eligibility,
subjects will have other baseline assessments performed and 1if eligible, will receive the
scheduled vaccinations, will be assessed for adverse events (AEs) and have plasma samples
collected with antibody titers reported each month thereafter for 11 months, and then at 1 and 6
months after the last vaccination. Subjects will undergo plasmapheresis prior to the second
through the fifth vaccination and at the 1 month and 6 month post vaccination follow-up visits.
As these subjects are participating in a standard donor plasmapheresis donor program,
assessments for donor eligibility and routine plasmapheresis will be performed; however, only
the data specifically required to meet the objectives of this study will be collected. The study
time and events schedule is shown in Table 4. This table depicts those study specific procedures
for which data will be collected and reported on an eCRF. In addition to these study specific
assessments, routine screening procedures to assure plasma donor suitability will also be
performed. Some of the routine procedures performed as part of plasma donor screening
evaluations such as vital signs, physical examinations, or laboratory tests will be reported as AEs
(if appropriate) on an AE eCRF.
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Table 4: Time and Events Schedule

Study Phase Screening Visits (Month () to Month 12 + 2 weeks)
Month 14to-1 | 0 | 1 | 2 3 4 5 6 7 8 9 10 11 12
days
Visit Number 1 2/ 4] 5 |6/7 8 9 /11| 12 13 | 14/15 ] 16 17 | 18/19
3 ¢ ¢ ‘
Study Specific Procedures for which data are recorded on an ¢CRF
Consent X
Eligibility checklist’ X X X X X X
Demographics X
Medical history X
Urine Pregnancy Test X X X X X
Medications X X X X X X
Vaccination 1 2 3 4 5
AEs X[ X[ X | X X X X X X X X X X
Plasma sample for X X | X | X X X X X X X X X X
anti-tetanus and anti-
diphtheria antibody
titer®
Serum creatinine’ X X X X X X
eDiary review” X | X | X X X X X X X X X X X
Procedures performed as part of routine plasma donor testing and pheresis
Medical history® X X | X[ X ]| X X X X X X X X X X
Body weight X X [ X[ X ]| X X X X X X X X X X
Infectious diseases' X
Immunization record X
Medications X X[ X | X | X X X ), X X X X ), X
Pre-donation X XX | X ]| X X X X X X X X X X
screening
examination®
Plasmapheresis Plasma donations may occur 2-times per week with at least one-calendar day between
donations.
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* At screening, the reasons a subject is not eligible for the study (screen failure) will be captured on a Reasons Not Eligible eCRF. Subjects will be checked to
ensure that they meet study eligibility criteria prior to each vaccination. If not eligible, the Subject Disposition eCRF will be completed and the reason not
eligible noted.

Tetanus and diphtheria antibody test samples will be collected, frozen and tested at a later date. Samples are collected from plasma donations performed at
these visits. If a plasmapheresis was not scheduled or performed at this visit (+ 2 weeks) then a blood sample collected for plasma separation may be used
instead.

The second visit during this month will be to collect a sample for serum creatinine - measured 1-3 days after each study vaccination. If the subject does not
return to the center within this time frame, the sample should be collected and tested at the next visit to the center.

The subject's electronic diary (eDiary) will be reviewed at each monthly visit for recording of AEs and medications.

Medical history is updated at all visits after the screening visit including reports of pregnancy by female participants.

Ant-HIV-1/2, HBsAg, Ant-HCV, SPE/RPR, Indirect Coombs, and PCR testing for HIV-1, HBV and HCV, HAV, and Parvovirus B19, are tested from plasma
samples collected from two sequential plasma donations and must be negative for a subject to be eligible for the study. Infectious disease testing is also
performed on plasma samples collected from plasma donations and if a subject is positive for any of these infectious diseases, they will be taken off study. In
addition, RPR (syphilis test) is performed every 4 months.

Pre-donation screening assessments include a full physical exam performed annually, vital signs and hematocrit and total protein at each donation. If the
subject is already a donor of record, the full physical examination will only be performed when regularly scheduled.

=

-

s
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Table 4 Continued: Time and Events Schedule
Follow-Up 1 | Follow-Up 2

Month 13 18
Visit Number 20 21
Medications X X
AEs X X
Plasma sample for anti-tetanus and anti-diphtheria X X
antibody titer
eDiary review X X
Medical history X X
Medications X X
Pre-donation screening examination X X
Subject Disposition” X

* The final disposition of the subject will be reported on a Subject Disposition eCRF including if the subject
completed the full study or withdrew early and the reason for early withdrawal. This eCRF will be completed at
an earlier visit if the subject withdrew from the study.

6.2. Number of Subjects
One hundred subjects will be included in this study.

6.3. Treatment Assignment

This 1s an open label study and all subjects will receive the same study treatment.

6.4, Duration of the Study

The study period for each subject 1s expected to be 18 months, including up to 14 days for
subject screening prior to the first vaccination, 12 months of study vaccinations and a follow-up
period of 6 months after the final vaccination. The study duration is expected to be 18 months
after the last subject 1s enrolled or approximately 22 months.

6.5. Investigators and Study Centers

This study will be imitially conducted at one clinical site with the option to expand, via a
protocol amendment, to other ABO Plasma locations should the enrollment rate slower than
anticipated.

Principal Investigator:
Adam Thaler, D.O.

ABO Plasma:

812B Delsea Dr.

Glassboro, New Jersey 08028
(856) 442-9100

6.6. Early Discontinuation of Study

If safety concerns arise during the study that indicate that the study should be stopped. ABO
Holdings, Inc., will terminate the study in accordance with 21 CFR 312.56(d).
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Safety concerns that will be evaluated by the study medical monitor will include:

e Serious or life-threatening adverse drug experiences considered at least probably related
to the investigational product.

» [f one serious or life-threatening event occurs considered at least probably related to the
investigational product, the study will be put on hold until investi gated.

e Unexpected adverse drug experience related to treatment with the mvestigational
product.

IND Safety Reports will be submitted to the FDA according to 21 CFR 312.32.

In addition, conditions that may warrant study termination, include, but are not limited to, the
following (21 CFR 312.56(b)):

o The discovery of unexpected and significant or unacceptable risks for the subjects in the
study, usually arising due to GCP violations; OR,

e A decision of the Sponsor to suspend the site for enrollment until all GCP 1ssues have
been addressed.

If the trial is prematurely terminated or suspended, ABO Holdings, Inc., will inform the
Investigators, the IRB and the FDA promptly of the termination or suspension and the reason(s)
for the termination or suspension.

7. STUDY INTERVENTIONS

7.1. Study Drug

The Tdap vaccine (Adacel) 1s a sterile 1sotonic suspension of tetanus and diphtheria toxoids and
pertussis antigens adsorbed on aluminum phosphate, for intramuscular injection (Sanofi
Pasteur-2020). Each 0.5 mL dose contains 5 Lf tetanus toxoid (T). 2 Lf diphtheria toxoid (d).
and acellular pertussis antigens [2.5 mcg detoxified pertussis toxin (PT), 5 meg filamentous
hemagglutinin (FHA), 3 meg pertactin (PRN). 5 mcg fimbriae types 2 and 3 (FIM)]. Other
ingredients per 0.5 mL dose include 1.5 mg aluminum phosphate (0.33 mg aluminum) as the
adjuvant, <5 meg residual formaldehyde, <50 ng residual glutaraldehyde and 3.3 mg (0.6% v/+v)
2-phenoxyethanol (not as a preservative).

The acellular pertussis vaccine components are produced from Bordetella pertussis cultures
grown in Stainer-Scholte medium modified by the addition of casamino acids and dimethyl-
beta-cyclodextrin. PT, FHA and PRN are isolated separately from the supernatant culture
medium. FIM are extracted and co-purified from the bacterial cells. PT is detoxified with
glutaraldehyde, FHA is treated with formaldehyde, and the residual aldehydes are removed by
ultrafiltration. The individual antigens are adsorbed onto aluminum phosphate.

The tetanus toxin is produced from C. tetani grown in modified Mueller-Miller casamino acid
medium without beef heart infusion. Tetanus toxin 1s detoxified with formaldehyde and purified
by ammonium sulfate fractionation and diafiltration.

Corynebacterium diphtheriae 1s grown in modified Mueller’s growth medium. After
purification by ammonium sulfate fractionation, diphtheria toxin is detoxified with
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formaldehyde and diafiltered. The adsorbed diphtheria, tetanus and acellular pertussis
components are combined with aluminum phosphate (as adjuvant), 2-phenoxyethanol (not as a
preservative) and water for injection.

Tdap vaccine does not contain a preservative.

In the guinea pig potency test, the tetanus component induces at least 2 neutralizing units/mL of
serum and the diphtheria component induces at least (.5 neutralizing units/mL of serum. The
potency of the acellular pertussis vaccine components 1s evaluated by the antibody response of
immunized mice to detoxified PT, FHA, PRN and FIM as measured by enzyme-linked
immunosorbent assay (ELISA). Diphtheria and tetanus toxoids are individually adsorbed onto
aluminum phosphate.

7.2. Study Drug Packaging, Labeling, and Storage
Tdap vaccine 1s supplied as:
e Syringe, without needle, 1 dose - NDC No. 49281-400-89 (not made with natural rubber
latex); in package of 5 syringes, NDC No. 49281-400-20.
e Vial, single-dose - NDC No. 49281-400-58; in package of 5 vials, NDC No. 49281-400-
05. The vial stopper 1s not made with natural rubber latex.
e  Vial, single-dose - NDC 49281-400-58; in package of 10 vials: NDC 49281-400-10.
The vial stopper 1s not made with natural rubber latex.

Tdap vaccine should be stored at 2° to §°C (357 to 46°F). DO NOT FREEZE. Product which
has been exposed to freezing should not be used. Do not use after expiration date shown on the

label.

7.3. Study Drug Preparation
Just before use, shake the vial or syringe well until a uniform, white, cloudy suspension results.

The Tdap vaccine should be a uniform, cloudy, white colored suspension. Parenteral drug
products should be inspected visually for particulate matter and discoloration prior to
administration, whenever solution and container permit. If either of these conditions exist, the
vaccine should not be admimstered.

When withdrawing a dose from a stoppered vial, do not remove either the stopper or the metal
seal holding it in place. Use a separate 25 gauge one-inch sterile needle and syringe for each
injection. Using a sterile needle and syringe, withdraw the 0.5 mL dose of vaccine from the
single-dose vial and administer the vaccine to the individual.

Changing needles between withdrawing the vaccine from the vial and injecting it into a
recipient 1s not necessary unless the needle has been damaged or contaminated.

Tdap vaccine should not be combined through reconstitution or mixed with any other vaccine.

7.4, Study Drug Administration

Administer Tdap vaccine as a single 0.5 mL intramuscular injection into the deltoid muscle of
the upper arm. Do not administer this product intravenously. subcutaneously or intradermally.
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Subjects will be vaccinated on Day 1, Month 0, then every 3 months + 2 weeks for 12 months
(total of 5 vaccinations). A record of the time, date of administration, NDC number, and lot
number of each vaccine will be made in the study source documents and will be reported on an
electronic case report form (eCRF).

7.5. Study Drug Accountability and Disposal

Investigational product will be stored and administered at the investigational site by trained
personnel. An Investigational Product Accountability Record for this study must be kept current
by the clinical site and must contain: dates, quantities, expiration dates and lot number(s) of all
investigational product received. Dates, quantities, vial numbers and lot number(s) of
investigational product dispensed for each subject will include subject ID and initials of the staff
person dispensing the product. The Investigator must account for all product and supplies used
in the study. At the end of the study. a final investigational product reconciliation statement
must be completed by each site.

Inventory records must be readily available for inspection by the trial monitor and/or auditor,
and open to Regulatory Authority inspection or Sponsor/CRO inspection. The Sponsor will
keep records regarding shipment, receipt, storage temperature logs, distribution, drug
accountability and destruction of the study medication.

8. STUDY PROCEDURES

8.1. Recruitment of Subjects

All subjects will be *“Qualified Donors™ who have been qualified for continued donations in
accordance with Donor Eligibility requirements found in 21 CFR 630.10 and 630.15, and
Source Plasma regulations under 21 CRF 640, Subpart G.

8.2. Informed Consent

At the screening visit, candidates will meet with either the site investigator or his/her designee
and receive an explanation of the study purpose and requirements. If still interested after
receiving an explanation of the study, the candidate will be given an opportunity to review,
inquire about, and sign the study informed consent form approved by the IRB. As subjects will
also be plasma donors, they will also have been consented to be a plasma donor and have signed
and have acknowledged that they have read and understood the site’s “Physical Assessment &
Informed Consent Form”, the “Tetanus Donor Consent Form™, and the “Source Plasma Industry
Risk Form™, to be sure that the donor is not in a high risk group prohibited from donating plasma.

8.3. Subject Identification

All subjects consented to the study will be assigned a unique subject identification (1D) number.
The unique subject ID number will be in the format xyyy composed of the study center number
(x) and subject number (yyy). The subject number will be assigned sequentially beginning with
001 at each site (1f more sites are added) by enrolling the subject into the study with CRO’s
electronic data management system (EDMS).
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8.4.

Selection and Withdrawal of subjects

The study population will be composed of healthy plasma donors, male or female, 18 to 63
years of age, inclusive. Donors will have read and understood ABO Plasma, “Physical
Assessment & Informed Consent Form™ and the “Source Plasma Industry Risk Form™ (the
agreement that the donor 15 not in a high-risk group).

8.5.

8.6.

8.7.

Subject Inclusion Criteria
Male or female ages 18 to 63 years

Females of childbearing potential who agree to employ highly effective birth control
measures during the study (as described in Appendix A)

Signed the informed consent form (ICF)

Met all of the criteria required by ABO Plasma to be a Normal Source Plasma donor
Subject 1s not participating in any other immunization program

Subject has not had a Tdap vaccination in the last 90 days before the first study
vaccination

Subject Exclusion Criteria

Subject is pregnant (must have a negative urine pregnancy test if of childbearing
potential)

Subject has a condition or abnormality that in the opinion of the Investigator would
compromise the safety of the subject or the quality of the data

Subject has repeated reactions or hypersensitivity to components in the vaccine
Subject has history of a severe reaction to any immunization

Subject has a history of Guillain-Barré Syndrome

The Investigator concludes that the anticipated vaccination site (deltoid area) 15 not

suitable for AE assessment

Screening Assessments

See Table 4 for the list of assessments that are routine plasma donor screening and/or testing
assessments and those that are considered part the clinical trial data that will be reported on an
eCRF and will be included in the data analysis and final clinical study report.

After signing informed consent to the study. subject screening for eligibility will occur over a
14 -day period (Study Days -14 to -1). The following procedures will be performed to assess
subject eligibility and to collect other baseline or plasma donor suitability screening data:

Demographics

Medical history
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8.8.

Urine pregnancy test (human chorionic gonadotropin [hCG]) for females of
childbearing potential

Immunization record within the past 2-years and medications used within the past 7-
days

Pre-donation screening examination including:

o Agree to contraceptive use for women of childbearing potential for the duration
of the study

o Vital signs

o Infectious disease screening of donor plasma, tetanus antibody test of donor
plasma. hematocrit and total protein

o Full physical examination for new donors (this 1s waived for donors of record
who have had a full physical examination during the last year)

Body weight

Review eligibility checklist

Procedures Performed on Vaccination Days

Procedures on vaccination days and at the next visit within 1 to 3 days after each vaccination at
Months 0. 3. 6.9, and 12 unless otherwise noted will be performed in the following order:

Pre-donation screening examination (see Table 4). Review of eDiary and open ended
question for AEs (not performed at Month 0); however, explanation of the use of the
eDiary will be performed at the Month 0 visit

Urine pregnancy test (human chorionic gonadotropin [hCG]) for females of
childbearing potential, except for Month () when the test will be performed during
the screening visit

Confirm eligibility for plasmapheresis
Perform plasmapheresis and collect plasma sample for anti-tetanus and anti-

diphtheria antibody titer tests (not performed at Month 0) and plasma for infectious
discases

Administer vaccine (ensure that all study participants continue to meet study
eligibility criteria prior to each vaccination)

Closely observe study participants for 30 minutes after each vaccination for
immediate adverse reactions per standard practice

Query subject about AEs before leaving the center

Perform a serum creatinine from 1 to 3 days after each vaccination. If the subject
does not return to the center within this time frame, the sample should be collected

and tested at the next visit to the center (typically within one week for the next
plasma donation).
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8.9. Procedures Performed During Visits Between Vaccinations
Visits at Months 1, 2,4, 5,7, 8, 10 and 11 will have the following procedure performed:
e (Collect and freeze plasma for anti-tetanus and anti-diphtheria antibody titer tests
e eDiary review and AE questions
Note: plasma donations and pre-donation screening procedures are also conducted at these visits
as part of routine donor visits
8.10.  Follow-up Post Completion of Vaccinations

At Study Months 13 and 18, the subject will visit the study center and have the following
procedures performed:

e Pre-donation screening examination (see Table 4).
« Medication review

e Review of birth control methods for women of childbearing potential and obtain
verbal report of pregnancy status

e AEsand eDiary review

e Perform plasmapheresis and collect plasma sample for anti-tetanus and anti-
diphtheria antibody titer tests

e Query subject about AEs before leaving the center

8.11. Subject Withdrawal Criteria

A subject can withdraw from the trial at any time. The subject should contact the Investi gator
immediately and notify him/her that they are leaving the study. If possible, the reason for
withdrawal for all subjects who do not complete the 12-month treatment period will be
recorded.

The Investigator may withdraw a subject from the study in the following cases:

» For safety reasons, such as a severe or serious AE, that does not justify continuation
in the study in the opinion of the Investigator;

e For a protocol violation that jeopardizes the performance of the study;
e The subject does not comply with the protocol;

e The subject no longer qualifies as a plasma donor:

* Continued participation will pose a risk to the subject: or,

* Pregnancy.

In the event of subject withdrawal, site personnel should attempt to collect the subject’s study
eDiary (completed through the day of withdrawal, if available).
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9. STUDY ENDPOINTS
9.1. Efficacy Endpoints

e Anti-tetanus antibody titer expressed as international units per mL (IU/mL) at each
collection point.

e The numbers and percentages of subjects whose post vaccination antibody levels are
<5 IU/MmL; =25 TU/mL to 10 TU/mL; >10 TU/mL to 15 TU/mL; and, >15 TU/mL will
be presented after each vaccination.

9.2, Safety Endpoints

e Incidence, severity and relationship of AEs to the study vaccine in the time period
between vaccinations and for the overall study period.

10. SAFETY MONITORING PLAN

Safety monitoring will be conducted throughout the study; therefore safety concerns will be
identified by continuous review of the data by the site investigators, center staff, the clinical
monitors, the medical monitor, and the sponsor.

The IRB, medical monitor, investigators, clinical monitors and the sponsor will review any
safety concerns throughout the trial. The roles of these individuals/committee are described
below.

Medical Monitor: A medical monitor has been appointed for the study. The medical monitor
will be available for making recommendations to the investigator and sponsor on the severity of
any SAEs, and the relatedness to the study interventions. The medical monitor will also be
responsible for tracking and assessing trends in the AEs reported and making recommendations
to the investigator for individual subject discontinuations or to the sponsor for study
termination.

Clinical Monitors: All investigators will allow clinical monitors from Fast-Track to
periodically monitor, at mutually convenient times during and after the study, all study data.
These monitoring visits provide the sponsor with the opportunity to evaluate the progress of the
study and to obtain information about potential problems. The monitors will assure that
submitted data are accurate and in agreement with any paper source documentation used: verify
that investigational products are properly stored and accounted for, verify that subjects’™ consent
for study participation has been properly obtained and documented, confirm that research
subjects entered into the study meet inclusion and exclusion criteria, and assure that all essential
documentation required by Good Clinical Practices (GCP) guidelines are appropriately filed.

Monitors will conduct a site initiation visit prior to the start of the study. At this visit, they will
assure that proper study-related documentation exists, assist in training investigators and other
site personnel in study procedures and GCP guidelines, confirm receipt of study supplies, and

assure that acceptable facilities are available to conduct the study.

Routine monitoring visits by clinical monitors will be scheduled at appropriate intervals. At
these visits, the monitors will verify that study procedures are being conducted according to the
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protocol guidelines, monitor eCRFs against source documents, review AEs and SAEs, and
perform drug accountability. At the end of the study, they will confirm that the site has the
appropriate essential documents on file, advise on storage of study records, and inspect the
return and destruction records for unused investigational products.

11. ASSESSMENT METHODS

11.1. Efficacy Assessments

When plasmapheresis 1s scheduled duning one of the clinical protocol monthly study visits, a
sample of the plasma collected during plasmapheresis will be collected. Samples will be stored
at =-20°C until tested and will be tested throughout the study shortly after collection.

Tetanus antibody responses will be measured at a central laboratory using an enzyme-linked
immunosorbent assay (ELISA) [VaccZyme Tetanus Toxoid IgG - Binding Site] and expressed
as international units per mL (IU/mL). See Appendix B for the assay instructions for use.
Samples tested throughout the study and the results will be reported on an eCRF. The electronic
results in the form of a de-identified Excel spreadsheet that links the Unit control number to the
Subject ID number will be transferred to Fast-Track for inclusion in the main study database for
analysis.

11.2. Safety and Other Baseline Assessments

11.2.1.  Demographics/Medical History

A complete medical history and demography (gender, age, race, and ethnicity) will be collected
at the screening visit and recorded in a source document and reported on an eCRF. The medical
history will be updated at monthly visits when plasma donation will be performed including
self-reported pregnancy status for women of childbearing potential.

11.2.2.  Prior and Concomitant Medications Including Immunizations

Medications being taken by the subject in the 7-day period prior to the first vaccination through
the completion of the study will be recorded and reported on an ¢CRF. The subject’s
immunization history will also be collected and reported. In general, concomitant medication
use 15 permitted during the study. However, certain medications may require a washout period
prior to plasmapheresis and could result in the deferral of a visit or possible removal of the
subject from the study. In addition, immunosuppressive drugs will be prohibited as these can
attenuate antibody responses. Epinephrine will be available on site for the treatment of possible
anaphylaxis reactions. Subjects will be asked to record medication use to treat an AE in their
eDiary. The name of the medication, start date, stop date or ongoing, dose, route and frequency
will be recorded on a source document at study visits and will be reported on an eCRF.

11.2.3.  Pre-donation Screening Assessments

Vital signs will be collected as part of the pre-donation screening assessments covered in ABO
Plasma SOP Manual in accordance with 21 CFR 630.10 and 360.15. Vital signs must meet the
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following criteria for the subject to be considered eligible for plasmapheresis at all scheduled
time points:

e Temperature: 97.0 - 99.5°F

e Blood Pressure: 90-180/50-90 mmHg

* Pulse: 50 — 100 beats/min

Body weight will be measured as part of pre-donation screening and must be > 110 1bs for a
subject to be eligible for plasmapheresis.

Blood will be collected 1n appropriate capillary tubes for hematocrit and total protein
determinations as part of the routine plasmapheresis donor screening covered in ABO Plasma
SOP Manual. For a subject to be eligible for plasmapheresis, results must fall within the ranges
shown below.

« Hematocrit
o 38 — 54% Females
o 39— 54% Males
e Total Protein 6.0 — 9.0 grams/deciliter

A full physical examination will be performed annually as part of the routine plasmapheresis
donor screening covered in ABO Plasma SOP Manual in accordance with 21 CFR 630.15 and
21 CFR 640.63. If the subject 1s a new donor, then they will receive a full physical examination.

The full physical examination includes:

e General overall appearance
e Examine both arms, front and back, for prior venipuncture or “track™ marks.
* Examine head, eyes. ears, nose and throat.

o Head should be normo-cephalic and free of recent abrasions.

o Eyes - clear without revealing any icterus, conjunctivitis, chalazion, hordeolum,
exudate, or pupil abnormalities related to drugs.

o Free of rhinitis

o Ears - check for otitis externa, exudate from lobes due to recent ear piercing, and
otitis media.

o Examine neck for lymphadenopathy.

o Examine mouth - check under tongue for track marks, and look for irregular,
cottony appearing white blotches.

o Heart and lung sounds should be checked both front and back. with several
intakes of air. Note rales, chronic, wheezes and abnormal congestion. Any
abnormal heart sounds or rhythm irregularities require careful evaluation.

o Abdominal examination is used to detect enlargement of the liver, spleen or
lymph nodes.

o Neurological exam 1s to consist of a reflex assessment.

O

Observe gait and inspect for any tremors of the extremities.
o Test pupillary reactions to light.

Version 3, 24Jul2023 26



Protocol ABO-TET-01
ABO Holdings, Inc.

o Test extraocular movements.

General overall appearance and an examination of both arms, front and back, for prior
venipuncture or “track™ marks will be performed at all other visits.

11.2.4.  Infectious Disease Testing

Infectious disease tests will be performed per the site’s SOPs in accordance with 21 CFR
640.67. Infectious disease testing will be performed on all plasma samples collected from
plasma donations and 1f a subject 1s positive for any of these infectious diseases, they will be
taken off study. In addition, RPR (syphilis test) 1s performed every 4 months. If the subject 1s a
first time donor, they must have two sequential plasma donations that are negative for the
following infectious diseases to be eligible for plasmapheresis: Anti-HIV-1/2, HBsAg,
Anti-HCV, SPE/RPR, Indirect Coombs, and PCR testing for HIV-1, HBV and HCV. HAV, and
Parvovirus B19.

112.5.  Eligibility Checklist

An eligibility checklist will be completed at screening. If the subject 1s not eligible for the study,
a Reasons Not Eligible eCRF will be completed. Other than the enrollment eCRF that 1s used to
record the date of consent, this 1s the only eCRF that needs to be completed for screen failures.

Continued eligibility for plasmapheresis and immunizations will also be conducted at scheduled
visits. If the subject 1s withdrawn from the study, this will be recorded on a Subject Disposition
eCRF including the reasons for withdrawal.

11.2.6. Serum Creatinine

A blood sample will be collected for a serum creatinine test. These tests will be performed to
monitor for the possible development of immune complex-mediated glomerular disease.

11.2.7.  Anti-diphtheria Antibody Levels

Anti-diphtheria antibody levels will be measured at a central laboratory using the
EUROIMMUN Anti-Diphtheria Toxoid ELISA (IgG). High anti-diphtheria titers will be
assessed for an association with an increase in reactogenicity.

11.2.8.  Pregnancy Test

An FDA cleared urine pregnancy test for f-human chorionic gonadotropin will be performed on
women of childbearing potential before each study vaccination that must be negative to remain
eligible.

11.2.9. Adverse Events and Serious Adverse Events
11.2.9.1. Definitions

11.2.9.1.1. Adverse Event (AE)

An AE 1s defined as any treatment emergent unfavorable and unintended sign or symptom
(including abnormal laboratory findings) that occur at any time after the subject has signed
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informed consent until the second follow up visit after the last study vaccination, whether or not
considered drug related. These will be recorded as AEs in the eCRF.
11.2.9.1.2. Adverse Reaction

An adverse reaction is any AE caused by the investigational product.

11.2.9.1.3. Suspected Adverse Reaction

A suspected adverse reaction 1s defined as any AE for which there 1s a reasonable possibility
that the mvestigational product caused the AE. For the purposes of IND safety reporting,
‘reasonable possibility” means there 1s evidence to suggest a causal relationship between the
drug and the AE.

11.2.9.1.4. Unexpected Adverse Events

An AE or suspected adverse reaction is considered “unexpected” if it is not listed in the
investigator brochure, prescribing information or is not listed at the specificity or severity that
has been observed previously.

11.2.9.1.5. Serious Adverse Event (SAE)
A SAE 1s any AE that:
« Results in death;
e Islife-threatening;
* Requires inpatient hospitalization or prolongation of existing hospitalization (does

not include hospitalizations for elective procedures for pre-existing conditions that
did not worsen from baseline);

e Results in persistent or significant disability/incapacity or substantial disruption of
the ability to conduct normal life functions; OR,

e [s an important medical event that may not result in death, be life threatening, or
require hospitalization, but based on appropriate medical judgment may jeopardize
the subject and may require medical or surgical intervention to prevent one of the
outcomes listed above.

The term “severe” is used to describe the intensity of a specific AE. The AE itself may be of
relatively minor clinical significance (such as a severe headache). “Severe” 1s not the same as
“serious”.

11.2.9.2. Documentation of Adverse Events

At each visit, the study staff will assess the occurrence of AEs by asking the subject a non-
leading question such as “Do you feel different in any way since your last visit?” Additionally,
the study staff will ask study participants about any medically attended AEs, hospitalizations,
and newly diagnosed chronic medical conditions.

Subjects will be asked to record local and systemic symptoms, and concomitant medications
daily for 3 days after each product administration using an eDiary, and then any symptoms of
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note and concomitant medications until the next product administration. Training will be
provided on eDiary completion and proper usage of a measuring device for rating redness or
swelling. The subject’s entry of their data into the eDiary will be the source for these data.
When necessary, clinical staff notes obtained by phone or in-person interview may be used as
the source of the information that 1s recorded in the database and the source will be

documented.

The subject will enter the following information in the eDiary:

e All new AEs that occurred each month of the study.

» Solicited AEs and severity that occurred up to 3 days after each vaccination.

e Any medication taken, prescription and non-prescription used to treat an AE.

11.2.9.3. Assessment of Adverse Events

11.2.9.3.1. Assessment of Severity

The Investigator will assess the severity of AEs according to the criteria below:

Mild: The AE did not cause interference with the subject’s activity.

Moderate: The AE produced limited functional impairment and may have required therapeutic
intervention. The AE produced no sequelae.

Severe: The AE resulted in significant impairment of function and may have lead to temporary
inability to resume the subject’s normal life pattern.

11.2.9.3.2. Assessment of Severity of Solicited Adverse Events by Subjects

The severity rating scale in Table 5 will be provided to the subject to assess the seventy of
solicited AEs that are recorded in the eDiary. At the eDiary review. if any symptoms are noted,
a clinician will review these with the subject to confirm that the appropriate severity rating was
selected. The subject will be provided with a small metric ruler and a digital thermometer for
the diary to rate redness or swelling and fever temperature, respectively.

Table 5: Severity Rating Scale for Solicited Adverse Events to be Used with the
Subject Diary
Adverse Event Grade0 | Gradel Grade 2 Grade 3
Injection site None 2.5-5cm 3.1-10cm > 10 cm
redness
Urticaria or other None No interference Some interference Significant: prevents
rash with activity with activity daily activity
Injection site None No interference Some interference Significant: prevents
tenderness/ pain with activity with activity daily activity
Injection site None 2.5-5cmand 3.1-10¢mor > 10 cm or prevents
swelling does not interfere | interferes with daily activity
with activity activity
Fever None 100.4 - 101.1 101.2 - 102.0 102.1 - 104
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Adverse Event Grade0 | Gradel Grade 2 Grade 3
Headache None No interference Repeated use of Significant; any use
with activity nonnarcotic pain of narcotic pain
reliever > 24 hours or | reliever or prevents
some interference daily activity
with activity
Nausea/vomiting None No interference Some interference Prevents daily
with activity or 1 — | with activity or > 2 activity, requires
2 episodes/24 episodes/24 hours outpatient IV
hours hydration
Chills, fatigue, joint | None No interference Some interference Significant: prevents
pain malaise, muscle with activity with activity daily activity
weakness (myalgia)

11.2.9.3.3. Assessment of Causality

The investigator must make an assessment of relationship to the investigational product based
on the following criteria:

Unrelated: The subject did not receive the investigational product, the temporal
sequence of the AE/S AE onset relative to administration of the

investigational product 1s not reasonable, or there 1s another obvious cause
of the AE/SAE.

Unlikely: There 15 evidence of exposure to the investigational product but there 15
another more likely cause of the AE/SAE.

Possible: There is evidence of exposure to the investigational product, the temporal
sequence of the AE/SAE onset relative to administration of the
investigational product is reasonable, but the AE/SAE could have been due
to another equally likely cause.

Probable: There 1s evidence of exposure to the investigational product, the temporal
sequence of the AE/S AE onset relative to administration of the
investigational product 1s reasonable, and the AE/SAE 1s more likely
explained by the investigational product than by any other cause.

Definite There 1s evidence of exposure to the investigational product. the temporal
sequence of the AE/SAE onset relative to administration of the
investigational product is reasonable, the AE/SAE is more likely explained
by the mvestigational product than by any other cause, and the AE/SAE
shows a pattern consistent with previous knowledge of the investigational
product or investigational product class.

11.2.9.3.4. Outcomes and Actions Taken

All unresolved AEs will be followed for a minimum of 7 days (unless the AE 1s an ongoing
pregnancy which must be followed to conclusion) after the subject’s final study visit, unless the
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investigator’s judgment dictates otherwise, the event has resolved or stabilized prior to the
7-day period, or the subject is lost to follow-up.

Investigators are not obligated to actively seek AEs or SAEs in former study subjects that occur
following the follow-up period.

For each recorded AE or SAE. the investigator must make an assessment of outcome at the time
of last observation, as follows:

Fatal: The subject died

Resolved without Sequelae: The AE or SAE has ended

Resolved with Sequelae: The AE or SAE has ended but changes are noted from
baseline

Unresolved — Ongoing: The AE has not ended and 15 ongoing at the end of the

reporting period (i.e., 7 days after the final Follow-up visit)
and the investigator deems that further follow up 1s not
medically required

Unknown — Lost to Follow- Lost to follow-up after repeated unsuccessful attempts to

up: contact the subject

Actions taken with respect to investigational agents (discontinuation or not) will also be
recorded. In addition, if the AE was treated (medications or other physical measures), this will
also be recorded.

11.2.94. Reporting Serious Adverse Events

11.2.94.1. 24 hour Reporting Requirements (Initial Report)

Any SAE, including death due to any cause. which occurs to any subject from the time of
signing consent through the final follow-up visit whether or not related to the investigational
product, must be reported within 24 hours of knowledge of the event by completing the
AE/SAE eCRF. This will trigger an automatic notification of the SAE via an email

communication to the sponsor and Fast-Track. Fast-Track will notify the medical monitor upon
receipt of the notification and coordinate communications with the medical monitor.

11.2.94.2. 3-Day Supporting Documentation Requirements (Follow-up Report)

Additional written documentation for all SAEs must be received by the medical monitor within
3 days of reporting the event. Required eCRF that must be completed include the following:

o AFE/SAE eCRF (revised if additional information is available)
o« Concomitant Medication eCRF
In addition, paper copies of the following may be requested

* Copies of source documents pertinent to the event (laboratory reports, medical chart
notes, etc.). These should be identified only by Subject number and not include any
subject identification information prohibited by Health Insurance Portability
Accountability Act (HIPAA).
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e Any other relevant information necessary to support the mvestigator’s judgment
regarding the SAE’s relatedness severity to the investigational product OR by
request of the medical monitor.

These paper documents may be submitted by facsimile, as email attachments, or by attaching
them to the subject’s eCRF casebook.

Care should be taken by the Investigator to record any medication taken by the subject for
treatment of the event, and 1if hospitalized to report all medication taken during hospitalization.
Also, if hospitalized, all associated adverse experiences that occur during hospitalization should
be reported on the eCRF.

The sponsor will submit IND safety reports to the FDA according to 21 CFR 312.32.

12. STATISTICS

A formal statistical analysis plan (SAP) will be finalized prior to locking the database and
commencing with the analysis. Any changes to the SAP will be outlined in the final study
report. The SAP will provide additional details on the planned analyses including shells for
tables, listings, and figures.

12.1. Analysis Populations

The intention-to-treat (I'TT) population will consist of all subjects who are enrolled into the
study and received any amount of investigational product.

The first per-protocol (PP) population will consist of all subjects in the ITT population who
received all five (5) Tdap vaccinations and completed the six month follow-up visit after the
final vaccination.

The second PP population will consist of all subjects in the ITT population who received all five
(5) Tdap vaccinations and completed only the one month follow-up visit after the final
vaccination.

12.2.  Description of Statistical Methods

12.2.1.  General Approach

For descriptive purposes, dichotomous and categorical variables will be presented as number of
observations and percentages; continuous variables will be given as means, standard deviations
(SD), median, minimum (min) and maximum (max). As it 1s expected that titers will not be
normally distributed, geometric means (GeoMean) will be used to summarize anti-tetanus and
anti-diphtheria antibody titers. SAS version 9.4 will be used to perform the statistical analyses.

12.2.2.  Baseline Descriptive Statistics

Demographics. other baseline data, and record of vaccination for all ITT and both sets of PP
subjects will be summarized 1n tables.
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122.3.  Safety Analyses

AESs occurring after each vaccination up to the time of the next vaccination and separately over
the whole study period will be summarized and presented 1n listings. Separate tables will be
provided for solicited AEs reported within the 3 day period after each vaccination. AEs will be
coded using the most recent version of the Medical Dictionary of Regulatory Activities
(MedDRA) preferred terms and will be grouped by system, organ, and class (SOC) designation.
The severity, frequency. and relationship of AEs to investigational product will be presented by
preferred term by SOC grouping. Listings of each individual AE including start date, stop date,
severity, relationship, outcome, and duration will be provided. Each AE (based on preferred
terminology) will be counted once only for a given study subject within each post vaccination
time period prior to the next vaccination or up to the 6-month follow-up visit after the last
vaccination. If the same AE occurred on multiple occasions, the highest severity and
relationship to investigational product will be assumed within each time period. Likewise, an
overall summary will be presented by counting each AE one time over the entire study period.

Reactogenicity 1s defined as the total count of a set of solicited AEs that are expected after a
vaccine. A regression analysis will be performed with reactogenicity as the dependent variable
and anti-diphtheria titers as the independent variable to determine if there 1s an association. In
addition, 2x2 tables will be created with presence or absence of moderate to severe
reactogenicity versus high or not anti-diphtheria titers. Cut points of 75" percentile or 90"
percentile of the anti-diphtheria titers will be used to define high level.

Serum creatinine levels will be presented as summary statistics over time.

The final disposition of all subjects (completed the study or withdrawn early and reason for
early withdrawal) will be summarized and provided in a listing. Medications will be presented
1n a listing.

12.2.4.  Analysis of Efficacy Endpoints

Tetanus antibody titers (IU/mL) will be presented as geometric mean (GeoMean)., minimum and
maximum concentrations after each vaccination at all collection time points and graphically as
GeoMean + standard errors.

The numbers and percentages of subjects whose post vaccination anti-tetanus antibody levels
are <5 IU/mL; =5 IU/mL to 10 IU/mL; >10 IU/mL to 15 IU/mL; and, >15 IU/mL will be
presented in a table over time. The percentages of subjects in each of these categories will also
be presented graphically over time.

Efficacy endpoints will be presented for the ITT and both sets of PP subjects.

13. ETHICS

13.1. Investigational Review Board/Research Ethics Board

International Conference of Harmonization (ICH) Topic E6 Good Clinical Practice (GCP)
Guidelines (ICH/GCP) requires that an Institutional Review Board (IRB) oversee all
investigational drug studies. This board or committee, the makeup of which must conform to
applicable regulations and guidelines, will approve all aspects of the study. including the
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protocol, the Informed Consent Form and any subject information sheets to be used, prior to
initiation of the study.

The Investigator will provide the sponsor with a copy of the communication from the committee
to the Investigator indicating approval of the protocol and consent form/information sheets.

All amendments to the protocol must be reviewed and approved by the IRB prior to
implementation, except where necessary to eliminate apparent immediate hazards to human
subjects.

The Investigator will be responsible for obtaining annual IRB continuing review approval and
submitting SAE reports to the IRB for the duration of the study. Copies of the investigator’s
report and/or copies of the IRB extension approval must be sent to the sponsor.

Protocol deviations and violations will be submitted to IRB 1n accordance with IRB policies.

13.2. Informed Consent and Assent

No subject can enter the study before his/her wntten informed consent has been obtained. The
Investigator will not undertake any investigation specifically required only for the clinical study
until valid consent has been obtained.

Subjects will be permitted to take the Informed Consent Form (ICF) home and talk it over with
others before they sign it. The consent process will be documented in study source records for
each subject. The date and time of day when consent was obtained must be documented in the
eCRF. The consent form, with the date and time of day when it was signed. must be retained by
the investigator as part of the study records. A copy of the signed ICF will be given to the
subject.

The ICF must be submitted by the investigator with the protocol to the IRB for approval. Any
changes suggested to the proposed ICF by the investigator must be agreed to by the Fast-
Track/ABO Holdings, Inc., before submission to the IRB, and a copy of the approved version
must be provided to the clinical monitor.

Should a protocol amendment be required. the ICF may be revised to reflect the changes of the
protocol. If the consent form 1s revised, it 1s the Investigator’s responsibility to ensure that an
amended consent form is reviewed and approved by the IRB and that this amended form is
signed by all subjects subsequently entered 1n the study as well as those currently 1n the study.

13.3.  Ethical Conduct of the Study

This study will be conducted in accordance with all applicable Federal human research
protections requirements and the Belmont Principles of respect for persons, beneficence, and
justice.

The procedures set out in this study are designed to ensure that the sponsor’s representative and

all study personnel abide by the principles of the ICH GCP Guideline and the Code of Federal
Regulations (CFR). The PI confirms this by signing this study protocol and form FDA 1572.
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13.4. Confidentiality

The Investigator will ensure that the subjects” anonymity will be maintained. As applicable, the
privacy rules of the U.S. Health Insurance Portability and Accountability Act (HIPAA) will be
followed to obtain authorization for most uses and disclosures of Protected Health Information
(PHI). On CRFs or other documents submitted to the Sponsor or its designee. subjects will not
be identified by their names, but by an identification code, consisting of a unique study number.
Documents not for submission to ABO Holdings, Inc., or its designee (e.g.. the site confidential
subject enrollment log and original subjects’ consent forms), will be maintained by the
Investigator in strict confidence.

13.5. Compensation for Participation

Subjects will be compensated for travel expenses and for time contributed to this research study
in the form of cash. Subjects will receive the normal payments for plasma donations and the
initial Tdap vaccination and will receive additional compensation for study participation. The
payment schedule 1s shown in Table 6.
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Table 6: Subject Payment Schedule
Extra Study Specific Payment for each Total Number of Total Extra Payment
Procedure Procedure Procedures over 18 for Study
months Participation
Additional $5.00 150 $750.00
compensation (regular
plasma donation)
Additional $20.00 4 $80.00
comp_enszjuion (the first vaccination is
{vaccinations) a standard procedure
the rest are additional
protocol specitied
procedures)
Total $830.00

13.6. Financial Disclosure

Clinical investigators are required to provide financial disclosure information for the submission
of certification or disclosure statements required under 21 CFR § 54. As defined in 21 CFR §
54.2, a clinical investigator 1s a listed or identified investigator or subinvestigator who 1s
directly involved 1n the treatment or evaluation of research subjects. The term also includes the
spouse and each dependent child of the investigator. In addition, investigators must promptly
update financial disclosure information if any relevant changes occur during the course of the
investigation and for 1 year following completion of the study.

14. QUALITY CONTROL AND QUALITY ASSURANCE

14.1. General Information

The clinical trial sponsored by ABO Holdings. Inc.. will be conducted in accordance with the
GCP/ICH guidelines. The Sponsor or designee will systematically control the essential
documents generated during this trial. All phases of the trial will be monitored by sponsor or
designee with the critical phases of this trial, particularly the starting and the ending of the trial,
being subject to internal audits by QA. All Clinical Study Monitoring visits and inspections by
QA will be followed by internal reports and corrective actions, 1f needed. Follow-up letters will
be forwarded to the site after all clinical visits.

14.2. Quality Control by the Monitoring Team
The clinical study monitors will monitor the data collected throughout the study.

The Investigator must be available for clinical study monitor during their visits and must ensure
that the clinical study monitor has access to all documents that they require, including to the
subject’s files (direct access).
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The Investigator agrees to cooperate with the clinical study monitor to make certain that any
problems detected in the course of these monitoring visits are resolved.

The anonymity of the subject must be safeguarded and all data checked during these monitoring
visits must remain confidential.

14.3. Audits and Inspections

Authorized representatives of the sponsor, the FDA, and the IRB may visit the site to perform
audits or inspections, including source data verification. The purpose of the audit or inspection
15 to systematically and independently examine all study related activities and documents to
determine whether these activities were conducted, and data were recorded, analyzed, and
accurately reported according to the protocol, GCP guidelines, and any applicable regulatory
requirements.

The investigator should contact the sponsor’s representative and Fast-Track if contacted by a
regulatory agency about an inspection.

15. DATA HANDLING AND RECORD KEEPING

15.1. Direct Access to Source Data/Documents

The Investigator will permit study-related monitoring, audits, IRB review and regulatory
inspection(s), providing direct access to source data and documents.

For each subject enrolled. the Investigator or designee will wnte into the source records of the
subject that the subject 1s enrolled in this study sponsored by ABO Holdings. Inc., as well as all
safety and immunogenicity information. The Investigator 1s responsible for maintaining
complete and adequate case histories in the source records of each subject. Source data must be
preserved for the maximum period of time permitted by FDA and made available by the
Investigator in the cases described above.

15.2. Data Collection and Management

Data generated as per protocol will be entered onto the eCRF in accordance with the parameters
set forth in ICH Topic E6 GCP (5.5) Guidelines - Responsibilities of Sponsor, Clinical Study
Monitor and Investigator. This study will use an EDMS (Merative Clinical Development) and
e¢CRFs prepared and managed by Fast-Track. Data will be transcribed from source
documentation into web-based eCRFs. When the eCRFs have been completed, a Fast-Track
monitor, with the assistance of the study site coordinator, will verify the source documentation
records and review the data.

Subsequent review of the data may result in queries being generated that will be forwarded to
the Investigator or designee and Fast-Track for prompt resolution. Resolutions will be sent back
to Data Management in a timely fashion.

Any errors detected by either the clinical study monitor or the investigator after query resolution
should be communicated via eCRF data electronic queries.
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In all cases, an Investigator or designee and the clinical study monitor electronic signatures will
be required.

Coding of AEs and SAEs will be performed by Data Management using the MedDRA
dictionary.

The medical monitor or designee will perform a periodic medical review of the coding and of
the AE profile.

15.3. Record Keeping

The Investigator 1s responsible for maintaining all records pertaining to the clinical tnal and for
ensuring complete and accurate documentation.

The Investigator 1s responsible for maintaining a subject enrollment log. This confidential
subject identification code provides the link between named subject source records in the
subject file and anonymous eCRF data provided to ABO Holdings, Inc.

The Sponsor requires that each Investigator retain records (all regulatory documents such as the
protocol, study approval letters, all eCRFs, drug dispensing and accountability logs, all original
subject consent forms and all correspondence pertaining to the conduct of the study) for a
period of no less than two (2) years from the date of final regulatory approval. If the study 1s
discontinued, or if no application/license 1s to be filed or if the application/license 15 not
approved for such indication, records should be retained for two (2) years after the investigation
15 discontinued.

It 1s prohibited for study documents to be destroyed without prior written agreement between
the Investigator and ABO Holdings, Inc.

154. Trial Registration

As the IND holder and Sponsor, ABO Holdings, Inc., will register the trial on the National
Library of Medicine’s Clinical Trials Registry on the world wide web at
http://www.clinicaltrials.gov.

16. CHANGES IN THE CONDUCT OF THE STUDY

The Investigator and ABO Holdings, Inc., must both agree to any change to this protocol prnior
to its implementation. Any protocol amendment must be submaitted for
information/consideration to the FDA.

IRB approval will be requested for any change to this protocol which could affect the safety of
subjects, the scope or design of the study, an increase in the number of subjects treated by 10%
or more, the addition of a new test or procedure or the dropping of a test intended to monitor
safety.

Minor procedural changes will be implemented by Study Notes to File, with supporting
documentation at each site, if appropriate.

Any changes of the protocol (substantial amendments and non-substantial amendments) will be
integrated into an updated study protocol, with a listing of all changes and reasoning for them.
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17. REPORTING AND PUBLICATION

In collaboration with ABO Holdings, Inc., Fast-Track will prepare a final clinical study report
after the completion of the study.

18. LIABILITIES AND INSURANCE
The study Sponsor, ABO Holdings, Inc., will pay for all study related costs.

In case of any damage or injury occurring to a subject in association with the trial vaccinations
or participation in the study, the Sponsor ABO Holdings, Inc., has a policy with an insurance
company.
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APPENDIX A. ACCEPTABLE METHODS OF CONTRACEPTION
Contraceptive Guidance for Female Subjects

All women of childbearing potential must use a highly effective form of contraception during
and for 180 days after their last vaccination from the study center.

Acceptable methods of contraception are:

1. Hormonal contraceptives (including pills, patches, implants, injections, and vaginal
rings), in conjunction with male condoms

2. Intrauterine devices/systems (hormonal or non-hormonal), in conjunction with male
condoms

3. Sexual abstinence practiced as a lifestyle choice. Periodic abstinence is not acceptable.

Note: the following are not acceptable methods of contraception:

o Male condoms alone
o  Withdrawal
o Male condoms used in combination with female condoms

All women are considered to be of childbearing potential unless:

a. They are at least 52 years of age, have had no menstrual periods for 12 months, and are
determined to be post-menopausal based on serum FS5H levels in the laboratory range
for post-menopausal women

b. Surgically sterile and have documentation of the sterilization procedure. Surgical
sterilization procedures are defined as:

* bilateral cophorectomy
e bilateral salpingectomy
e hysterectomy

e bilateral tubal ligation

e bilateral tubal occlusion (e.g. Essure), if performed at least 6 months prior to
Screening
¢. Practice abstinence from sex with men as a lifestyle and the mvestigator judges the
subject to be reliable
e Those who are intermittently abstinent will be considered to be of childbearing
potential
Definitions
Fertile male: a male that 1s considered fertile after puberty
Infertile male: permanently sterile male via bilateral orchiectomy.
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APPENDIX B. VACCZYME INSTRUCTIONS FOR USE
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VaccZyme™ Anti-Tetanus Toxoid IgG
Enzyme Immunoassay Kit

For in-vitro research use

Product code: MK010.4.U

Froduct manufactured by

The Binding Sie Group Lig, & Calthorps Road, Edgbasion, Bimingham, 815 1OT, UK.
Telsphona: «44 (1121 456 S500

Fax: +44 (12T 456 9743

g-mail: infa@Ehindingsite. co. uk

Vacelyme™ i5 a rademark of The Binding Site Group Ltd.

[ 1 |

This assay & iMendad for the m-witro maasuremeant of specific G antibodias
against tstanus taxaid (T.Tox ) prasant in sarum and plasma.

Sulficiant materials are suppliad to allow 2 maximum of 83 samples o ba tested in
singlicate, with a calibration curve and contral onaach of 10 plates.

[EX__srckerounn ]

Antidstanus foxoid antibodies are raised in responsea o vacdnafion with fatanus
teecoid protein. A patients resporse to the immunisation may be assessed,
sunsaquanily, by the saralogical determination of theair anfi4etanus foxoid antibody
lenvals.

N FRincPLEOFTHE AssaY ]

Microwalls are pre-coated with tetanus toxoid antigan. The calibratars, contral and
diluted patient samples ara addad to the wells and antibodies recognising the iBlanus
toxaid anfigan bind during tha first incubafion. Allar washing the walls to ramaowva all
uribbound proteins, purified paroxidase labelled rabbit anti-human g (v chain
speacilic) conjugate is added. The conjugats binds fo the captured human antibody
and the axcess urbound conjugale is removad by & further wash step. Tha bound
conjugate & viualsed with 3,3 55 tetramethylbenzidine (TMB) substrale which
gives & blue readion produd, the imeansity of which i proporional o the
concaniration of antibody in the sample. Phospharic acid is addad to each weall o
stop tha readion. This producas 2 yellow and paint calour, which is raad at 450nm.

Ll PRECAUTIONS
4.1 WARNING

All donars of human sarum supplied in this kit have baen serum tested and found
ragative for hepafiis B sudace anfigen [HEsAg) and anfibodies to human
immunadaficancy virus (HV1 and HIVZ2) and hepatitis C wirus. The assays used
warna aithar approved by tha FDA [USA) or clearad far i witro diagnostic usa in the
EU (Diractive 98 TEC, Annax |l howewver thesa tests cannol guaranss the
absanca of infective agenls. Proper handling and disposal mathods should ba
astablishad as for all potantially infective matarial, including (but not limitad to) usars
waaring suitable protactive squipmeant and clathing at all fimes. Only parsonnal fully
trainad in such mathods should ba parmitted fo padom these procaduras.

This product contains sodium azide and ProClin 300 and must be handled
with caution; suitable gloves and other protective clothing should be worn at
all times when handling this product. Do not ingest or allow contact with the
skin {particularly broken skin or open wounds) or mucous membranes. If
contact does occur wash with a large volume of water and sesk urgent
medical advice. Explosive metal azides may be formed on prolonged contact
of sodium azide with lead and copper plumbing; on disposal of magent, flush
with a large volume of water to prevent azide build up.

Tha buttars and sarum suppliad in this kit contgin vanous enzyms inhibitars as listed
balow. Thasea are hazardous and should ba handlad with cara.

INHIE ITOR CONCENTRATION
Sodium Azide D099
Praclin™ 300 004 5%:-0.08%

Bromanitrodioxans 0.002%
Mathylisothizzong 0.002%

Prockn™ iz a tradem ark of Rohm and Haas Conp. Philadelphia, PA

Tha stop salufion contains 3M phasphoric acid, which s an iritan. Avaid contact with

skin ar ayas.

Raagant spills should ba claanad up appropriztaly, ahsarving local and anvironmsantal

ragulstions.

4.2 CAUTION
This kil is for i-wiro resaanch usa only. Not for usa in disgnosfic procaduras.
This praduct should anly be usad by gppropristaly trainad parsonnal

Strict adhearanca to the prolocol s recommeandad. Any deviation may affect assay
peformance, and the resuls obtained. Pay attention to specific ' Notes' and wamings

throughout thasea Instructions for Uss.

Raagants from diferart batch numbers of Kits ara NOT inferchangasble. If large
numigars of i85t are padormead cars should ba 1akan o ensura that all reagents are
fram the SAME batkch. All strips used must ba taken from the same foil pouch
Supstitution of amy companant may lead to incomact rasults.

To awoid reagent contamination, especially of the conjugate and calibrators,
only use new or clean plastic / glassware. NEVER return unused reagents to
the bottles.

Do not leave reapant boltles uncappad, any resulling evaporation or contamination
will laad o inconsistant results.

THME sulbstrate must not ba exposad to light or walar.

Microbislly contaminated, haamalysed or lipgamic sarum and spacdmeans containing
particulate matter should not ba usead.

Inaccurals sampla dilution cannol ba chackead, as the kit confral is ready to usa. Tha
usa aof calibrated pipattes and appropriate internal OC samples is recommandad.
Whan using aulomated assay systems, sample dilutors and othar automalad
equipment, follow the manufacturers irstrudiors carefully. Partcular attention
should ba given 1o the sstup of the equipmant and installation and connaction o
axlarnal sarvicas. All sattings for automafic washars and raadars must ba fallowad
camsfully and aquipmant must be maintained and serviced according fo the
rmanufacturer's instructions.

4.3 STORAGE AND STABILITY

Tha kit should be stored &t 2-B°C and should not be frozen. Insppropriste storags
tamparaturas will alfact the results. Wash bulter diluled inlo a daan conlainar can
bea starad at room tamparature for 8 maximum of 4 weaks. The axpiry date of the kit
is shown on the ouler label.

5 SAMPLE COLLECTION AND STORAGE |

5.1 COLLECTION OF PLASMA SAMPLES

Sodium citrate should ba usad as an anti-cosgulant for the collection of blood. Tha
plasma may be storad &t 2-8%C for up to 14 days prior to assay, or for prolonged
starags kept undiluted at -20°C or balow. Aspastad thawing and freazing should ba
avaidad.

5.2 COLLECTION OF SERUM SAMPLES

Blood samples should ba collactad by venapunciurg, aliowsd to clot naturally and
tha sarum saparated. The sarum may be stored &l 2-8°C for up 1o 48 hours prior o
assay, or for prolongad storage kept undiluled at -20%C or balow. Repasted thawing
and freazing should ba avaoidad. Sarum samples should not ba hast-inactivated, as
this may give false positive results.

] MATERIALS
6.1 MATERIALS SUPPLIED

6.1.1  Imstrucion Laatlet: Giving full assay datails.
6.1.2 OC Carificate: Indicating the expaciad pardormanca of tha batch.
6.1.3 T Tox Coaled Wels: 10 breakapard plales coaled with elanus toxoid

darivad from the foxin of Closindivm tefari Each plale is packagad in 2 ra-
saalablea foil bag containing o desiccant pouchas.

6.1.4 Sample Divent 19 bollles containing 50mL of bulter for sample dilution.
Caolourad yallow, rasdy lo usa.

6.1.5 Wash Buffer: 9 botiles confaining 50mlL of 2 20-fold concantratad butfer for
washing the wells.

6.1.8 T Tox Igp5 Calbralors: Sx6 bottles each containing 1.2mlL of diluted human
sarum, with the fallowing concantrations of anfidstanus loxoid antibody:
0L00123, L0037, 00111, 0.0333, 01, 0.3 [WmL. Ready o usa.

6.1.7 T Tox. iyG Controd: 5 boltles containing 1.2mL of diluted human serum. Tha
axpadead valua is givan on tha OC cardificata. Rsady fo usea.

6.1.8 T Tox G Comjugater 10 bolfles comaining 12mL of puriied panoxidass
l=hallad antibody to human kG, Colourad rad, raady o usa.

6.1.89 TMB Substrate: 10 bottles containing 14mbL TME substrate. Raady o usea.

6.1.10 Stop Solution: 10 boltles containing 14mlL of 3M phosphoric acid. Ready o
usa.

6.2 ADDITION AL MATERIALS AND EQUIPMENT - not supplied

6.2.1 Aulomatic microplate plate washar: This is recommeandad, bhowswvar, plata
washing can ba parformad manualky.

6.22 Plale readar: Capabls of maasuring optical densities &t 450nm rafaranced
on air.

6.23 Disfillad or deionisad walar: This should ba of tha highast quality availsbls.

6.24 Calbrated micropipsattes: Fordispansing 1000, 100 & 10l

6.25 Multichannal pipatte: Rscommendad for digpensing 100pL volumeas of
conjugale, substrate and stop solufion.

6.26 Glassiplastic wbes: For sampla dilution

6.3 PRE-ASSAY STEPS

1. Bring the kit to room temperature

Tha kit is designad tar room lemparature oparation (20-24 *C).

Ramove sufficient raagants for usa from storage and stand at room tampearaturs far
appraximataly 60 minutes. Walls must not ba ramovad from the faoil bag wntil thay
have raachead room temparatura.

Mote: The kits may ba maintainad at room lemparature for up fo 1 week.

2. Kit components

Geanlly mix aach kit componant belara use.

3. Wash Buffer Dilution

Add 50mL of the wash buller concanirate to 950mL of disfillad watar (120 dilufion)
ima & clean containar and mix. Smaller volumes can be diluted as aporopriate.
Mote: Diluled wash butter can ba slored at room femparature for up 1o 4 weaks,
tharatora only dilule the sppropriate amount

4. Sample Dilution

By changing the samgpla dilution it is possile to run this assay at two diflarant

maszsuring rangas. Sakact the required messuring rangs and usa the sppropriste
dilution indicated in the table balow:

Required assay — Volume
range Dilution Sample Dilugnt
02560 ILmL 1:200 5l 1.0 mL
. Step 1 Spl aof sampla 200 pl
1.23-200 IWfmL | 127000
m Step2  [10 pl of dilled sample] 250 pl

To utiise tha 1.23-300 IW/mL measuring rangs samples are diwed in a2 two siep
procass. The first step is a 1:40 dilution, the sacond a 1:25, making a tolal dilution of
1:1000.

5. Strip and Frame Handling

Placa tha required numbear of walls in the strip holdar. Position from wall A1, filling
columns from ket to right scross the plate. Whan handling the plate, squesaze the
long adgas of the frame to prevant the walls talling ouwl.

Mote: Asturn unused walls fo the foil bag immeadistely with the two desiccant
pouches and re-saal fightly 1o minimise exposura 1o moistura.

Takea carg not fo punctura artear the foil bag, ses balow.

WARMIMNG : Exposure of wells to moisture or contamination by dust or other
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particulate matter will result in antigen degradation, leading to poor assay
precizion and potentially false results.

K=o venoo |

Mainain tha sama dispansing saquanca throughout the assay.

1. Sample Addition

Digpansa 100l of asch calioratar, confrol and diluted (1:200 or 1:1000) samgpls inlo
the appropriate wells of the plate provided. Assay runs imeolving mare than ona
plata (from tha samea batch) mus includa the control an aach plata.

Mote: Samples should be added as quickly as possiole (o the plate to minimiss
assay drift, and tha timar starad alter the addition of tha last sampla.
Incubate at room tempearature for 30 minutes.

2. Washing

Tha washing procedura is criical and requires speacial attenfion. An improparly
washed plate will give inaccurate results, with poor pracision and high backgrounds.
Afar incubation reamava the plate and wash walls 3 times with 250-350pL wash
butlar par wall. Wash tha plale either by using an automatic plate washar or
manually as indicated balkow. Aftear the final automated wash, imvert the plate and tap
tha walls dry on dbsorbant pepear.

Plstas can ba washad manusally as follows:

a. Flick out tha contants of tha plate into a sirk.

b. Tap tha walls dry an absorbant paper.

. Fill aach wall with 250-250pL of wash bufter using a multichannal pipatia.

d. Ganily shake the plate on a flat sudacsa.

a. Aepaat a-d Wwice.

{. Aepeataand b

3. Conjugate Addition

Dispansa 100pl of conjugata into each wall, blot tha top of the walls with a fissus 1o
ramova any splashes.

Mote: To awoid contamination, MNEVER return excess conjugate to the reagent
bottle.

Incubate at room tempearature for 30 minutes.

4. Washing

Repast step 2.

5. Substrate (TMB) Addition

Dispansa 100 pl of TMB substrats inta each wall, blot tha top of the walls with a
tissua lo ramove any splashas.

Mote: To avaid cortamination nsvar return excass TME to the reagent bottla.
Incubate at room temperature in the dark for 30 minutes.

6. Stopping
Digpansa 100l of stop solution into each weall This causes a change in colour fram
blus 1o yallow.

7. Optical Density measurament
Aeaad the optical density (0D} of aach well 2t 450nm an a microplate reader, within
30 minutes of stopping the raaction.

“ RESLULTS AND QUALITY CONTROL I

1. Quality Control

In ardar far an assay 1o ba valid, all the following critaria must ba mat:

. Calbrators and contral must ba includad in aach un

=  Ths valus oblainad tar the confrol should ba in the range spacified on the QC
Cartificata.

=  Ths curve shapa should ba similar to the calibraion curva, shown an the QC
Carificata.

If the abowve criteria are not met, the assay is invalid and the test should be
repeated.

2. Calculate Mean Optical Densities (For assays run induplicale anly)

Far aach calibrator, contral and sample calculale the maan 0D of the duplicals
readings. The parcentage coafficiant of variation (3%C.V) for each duplicate OD
should be lass than 15%.

3. Plot Calibration Curve

Tha calibration curve can ba plotlad sithar aulomatically or manually as lollows by
platting tha anti-etanus toxoid antbody concantration on tha log scals against tha
0D on the linaar scale for each calibrator:-

MNote: Tha calibration curva should not be axirapolztad outside the stated massuring
range of the assay.

= Automatic - Usa appropristaly validsted softwars, and the curva fit that beast fits
the data.

- Manual - Using logfinaar graph papsar, draw a smooth curve through the points
(oot & straight ling or poirt to paint).

4. Treatment of Anomalous Points

It army ong point doas not lie on the curva, it can be removed provided that the
avarall expactad curve shaps is maintained (this i nomally done automatically
whan using curve fitting saoftwara). If tha dbsanca of this point maans that the curvea
has a shape dissimilar to that of the sample calibration curve, or mara than one
paint appaars fo be anomalous, than the assay should bea repaatad.

5. Calculation of the Control Value

Tha leval of the antidatanus toxoid artibody in the control is read dirsctly from tha
calioration curve and is tharalors approprista for bath maasuring ranges. Tha valua
should tall within the ranga givan on the QC Cadificata.

6. Calculation of Antibody Levels in Diluted Samples

Raad tha leweal of the anfi-tatanus toxoid arfibody in the dilnted samples from the
calioration curva. Multiply ths valus by the dilution factar (i.e. 200 ar 1000} to obtain
tha anti-letanus toxoid antibody leval in the naat sampla.

7. Assay Calibration
Tha zssay is calibrated against the NIBSC etanus antitoxin releranca praparation

TE3, which is suppliad by the Mafional Instituts far Biological Standards and Control
(NIBSC: wvw. nibsc. . uk).

8. Limitations
Pra- and post-vaccination samgplas should ba run simullanaaushy.

n PERFORMANCE CHARACTERISTICS I

9.1 PRECISION

Tha inlra- and irar-assay pracision was maasurad using thres samplas within tha
range of tha calibration curve. The concertration, standard deviations (S0} and
YeC.V. for each samgle ara givan balow:

INTRA-ASSAY PRECISION (1:1000 sample dilution)

n= Concentration {ILWmL) j=] V.
Sample 1 62 0.1 2.1
Sample 2 189 06 31
Sample 3 658 4.2 6.3

INTRA-ASSAY PRECISION {1:200 sa

n=20 Concentration {ILWmL) [=1v] TRV,
Sample 1 6.5 0.4 5.5
Sample 2 129 0.a 5.8
Sampls 3 19.7 1.3 6.6

INTER- ASSAY PRECISION (1:1000 sa

n=6 Concentration {ILWmL}) j=n] SOV,
Sample 1 6.1 0.3 4.4
Samgple 2 183 0.8 5.2
Sample 3 T4.8 26 3.5

AY PRECISION (1:200 sample dilution)

n=h Concentration {ILWmL}) S0 ROV,
Sampla 1 6.7 0.6 9.4
Sample 2 122 1.0 7.8
Sample 3 18.7 1.0 5.2

9.2 AMALYTICAL SENSITIVITY

Assay sansitivity was confirmad by assaying two samples in multipla replicates with
valuas 1.4 and 20 timas the lowest calibralor point. Statistical analysis by the
Student's t test, confirmed that these samples were significantly diffarant from aach
athar (p=0.0001).

ANALYTICAL SENSITIVITY

Sample |Lowest calioratar Samgla 1 Samgla 2
dilution valug Conc. IWmL | % CV | Conc. IlVmL | % CW
1:200 0.25 |Lmi 0.3 3.0 0.5 4.0
1:1000 1.23 [W¥mil 1.7 2.6 2.2 2.4
9.3 PROZOME

Mo prozans was obsarved whan sarial dilufions of thras samples containing 2165,
5B56 and 8511 IWWmL of anti-T.Tox artbody wara assayed at tha 1:1000 sampla
dilutian with the highar maasuring range.

9.4 LINEARITY

Linearity was testad across the calioraion ranga using 3 test samples, R* values
ware 0.9961, 09995 and 09953 with a 1:1000 sample dilution and 09965, 0.9944,
09883 with a 1:200 sampls dilufion.

Mote: Tha calibration curva should not be extrapalatad outside the stated maasuring
rangea af the assay.

8.5 MEASURING RANGE
Tha maasuring rangea of the assay is shownin tha 1able balow:

MEASURING RANGE

Samgla diluion Maasuring range
1:200 025 —60 IL/mL
1:1000 1.23 =300 [LU/mL

9.6 INTERFERING SUBSTANCES
Various serum fypss ware assayed o test the possible aflect of interdering
subsiancas using an Intedaranca Chack A plus kit (Kokusai, Japan).

Substance Concentration
Bilirubin F {Frea) 181 mgidl
Bilirubin C [Canjugata) 18.6 mgidl
Heamaolysad Hasmoglobin 484 mg'dL
Chyle 2130 Units
Ahaumatoid Factar 50 1LV mL

Mo intarferance was obsarvad with frea or conjugstad bilinin, haemoglokin, lipid ar
rhaumataid factor.
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