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Review article

Exploring the experience of
developing COVID-19 vaccines in
Iran

Widespread public vaccination is one of the effective mechanisms to ensure the health and
prevent deaths in societies. The coronavirus disease 2019 (COVID-19) vaccine is a stark in-
stance in this regard. Vaccine development is a complex process requiring firm-level capabili-
ties, various infrastructures, long-term planning, and stable and efficient policies. Due to the
global demand for vaccines during the pandemic, the national capability to produce vaccines
is critical. To this end, the current paper investigates influential factors, at the firm- and policy-
level, in the COVID-19 vaccine development process in Iran. By adopting a qualitative research
method and conducting 17 semi-structured interviews and analyzing policy documents, news,
and reports, we extracted internal and external factors affecting the success and failure of a
vaccine development project. We also discuss the characteristics of the vaccine ecosystem
and the gradual maturity of policies. This paper draws lessons for vaccine development in de-
veloping countries at both firm and policy levels.
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Amid the outbreak of the coronavirus disease 2019 (COVID-19) pandemic, vaccine re-
search centers and companies across the world set out to develop vaccines through
different platforms to control pandemics [1-3]. Iran—a country with 85 million people
in the Middle East with a history of nearly 100 years in the pharmaceutical and vaccine
industry—was no exception, and several vaccine development projects were
launched. Such activities were reinforced and accelerated by creating a discourse on
vaccine production. In 2021, Iran was among the top 10 countries in the world regard-
ing the number of vaccine production projects in the pre-clinical and clinical studies
phase [4]. Under normal circumstances, a vaccine takes 10 to 15 years to develop [5],
but in the COVID-19 pandemic, the first approved vaccine by the World Health Orga-
nization (WHO) launched in the market in less than 2 years, in December 2020 [6].
The most important factors accelerating the development of the COVID-19 vaccine
include coopetition (simultaneous cooperation and competition) in research centers
and vaccine companies [7] and government financial and regulatory support.

The COVID-19 pandemic underscored the strategic importance of the vaccine in-
dustry in controlling disease and collective health. This pandemic created a vast global
demand for vaccination while only a limited number of countries were able to pro-
duce the COVID-19 vaccine in a timely manner which highlights the importance of
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producing vaccines as a strategic asset.

By the end of January 2022, 33 vaccines in at least one
country had received emergency licenses and entered the
market. Five vaccines produced in Iran, COVIran Barekat,
SpikoGen, PastoCovac, FAKHRAVAC, and Razi Cov Pars, are
also among these vaccines [8]. In addition, the Noora vaccine
was recently licensed for emergency use. Iran, along with the
United States, Germany, China, the United Kingdom, Russia,
Cuba, Taiwan, India, and Japan, was among the first coun-
tries to launch the COVID-19 vaccine in the market [9,10].
The other three vaccines with a non-replicating viral vector,
Inactivated, and messenger RNA (mRNA) platforms in are
undergoing pre-clinical or clinical studies in Iran (Table 1).
Accordingly, in terms of the number of authorized domestic
vaccines for emergency use, Iran’s experience could be use-
ful for other developing countries.

Iran has a relatively long experience in vaccine production.
Iranian companies and institutions introduced their COV-
ID-19 vaccine to the market just a few months after world-
leading vaccines. While all these vaccines were developed by
domestic companies, their developers differ greatly in terms
of motivation, capabilities, and strategies. The experience of
vaccine development projects in terms of effective manage-
ment and policy factors has been less studied, and in this pa-
per, we will look into that through the lens of Iran. Analyzing
this experience reveals the reasons for the success and failure
of vaccine development and has practical and policy implica-

tions for other countries, especially developing ones. This ar-
ticle reviews Iran’s experience in developing COVID-19 vac-
cines and explains the influential factors in this process. The
following sections relate to vaccine background in Iran, re-
search methods, and findings, which include giving an ac-
count of major COVID-19 vaccine development projects and
supportive policies. In the subsequent section, we discuss the
success factors in each vaccine project as well as the vaccine
ecosystem in Iran and the challenges faced by vaccine manu-
facturers. The last section concludes our findings and pro-
vides some practical implications for future vaccine develop-
ment efforts in developing countries.

The vaccine industry in Iran has a long history (from 1920)
and two key players including Razi and Pasteur institutes. So,
it had a good performance in eradicating infectious diseases
and improving the level of community health. The Razi Se-
rum and Vaccine Research Institute began producing veteri-
nary vaccines in 1929 by producing the Rinderpest vaccine.
Razi also produces human vaccines such as measles, polio,
measles-mumps-rubella (MMR), measles-rubella, trivalent
vaccines, and divalent. Presently, Razi Institute is affiliated
with the Ministry of Agriculture and works closely with the
Ministry of Health and Veterinary Organization [11]. The In-
stitute Pasteur of Iran was founded in 1920 with the coopera-

Table 1. Overview of coronavirus disease 2019 vaccines development in Iran as of July 2022 (author’s conclusion from interviews, news, and

reports)
Product name Developer Manufacturer Platform Stage
COVlran Barekat Shifa Pharmed Industrial Co. Shifa Pharmed Industrial Co. Inactivated EUA by Iranian FDO
SpikoGen CinnaGen Co. CinnaGen Co. Protein subunit EUA by FDO
PastoCovac Pasteur Institute and Instituto Finlay de  Pasteur Institute Protein subunit EUA by FDO
Vacunas Cuba
Razi Cov Pars Razi Vaccine and Serum Research Razi Vaccine and Serum Research Protein subunit EUA by FDO
Institute Institute
Noora vaccine Bagheiat-allah University of Medical Noargen Co. Protein subunit EUA by FDO
Sciences
FakhraVac Milad Group, Organization of Defensive  Milad Group, Organization of Defensive Inactivated EUA by FDO
Innovation and Research Innovation and Research
0SVID-19 Paya FanYakhte Co. Not manufactured yet; Osve Inactivated Clinical trial-phase 1 isin
Pharmaceutical Co. will manufacture progress
the vaccine
Corenapcin ReNAP Group Co. Not manufactured yet mRNA Awaiting for clinical trial
permission
HUM Immune HUM Immune Biotechnology Co. Not manufactured yet Viral vector (non-replicating) Pre-clinical phase

Biotechnology Vaccine

EUA, Emergency Use Authorization; FDO, Food and Drug Organization.
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tion of the Institute Pasteur of France. It produced many vac-
cines such as smallpox, cholera, Bacillus Calmette-Guérin
(BCG), and recombinant hepatitis B and played a key role in
controlling infectious diseases in Iran. Now Pasteur plays an
instrumental national role in infectious disease control pro-
grams and making diagnostic kits for laboratories in Iran [12].

Vaccine production and general vaccination were effective
in preventing and eradicating infectious diseases from 1920
to 1970. After this period, there was a relative stagnation in
the Iranian vaccine industry for several decades, which might
be associated with the closure of government institutions
producing vaccines in old technologies, and low investment
in research and development (R&D) to develop new prod-
ucts and technologies. The capital-intensive and time-taking
process of vaccine’s R&D, the low-profit margin of vaccine
production compared to other drugs, and the government’s
inclination to import vaccines, instead of supporting domes-
tic vaccine production, created a long-lasting reluctance in
the companies until the mid-2010s. In the last decade, with
the support of the government, private companies have been
involved in the vaccine ecosystem. Noyan Pajouhan Biophar-
ma made its first serious effort to develop advanced vaccines
in 2013 with the support of the government completed the
R&D of cervical cancer vaccine—human papillomavirus
(HPV) in 2020 and obtained a license to enter the Iranian
market (IRCT20090526001952N9). Following these efforts,
the seasonal influenza vaccine was developed by Nivad
Pharmed Salamat, a spin-off from Noyan Pajouhan Biophar-
ma, in 2020 (IRCT20200318046812N4).

Two specialized accelerators, PersisGene and Paya Fan-
Yakhte, provided technical and business services in vaccines
and biotechnology sectors which were also supported by the
government. They provide a variety of services, including
R&D infrastructure, training and mentoring, financing vac-
cine’s development, production, marketing, and sales. Gov-
ernment agencies such as the Biotechnology Development
Headquarters (BDH) and the Iran National Innovation Fund
(INIF) offer low-interest facilities, grants, and venture capital
(VC) investments to support vaccine production projects.
Owing to this support, the vaccine production ecosystem in
Iran has been revived and many companies are currently re-
searching, developing, and producing vaccines or providing
concerning services.

Before the advent of COVID-19, Haemophilus influenzae
type b, bivalent oral poliovirus, diphtheria/tetanus (DT),
hepatitis B, BCG, and MMR vaccines were produced by Pas-

teur and Razi institutes. Other critical vaccines in public vac-
cination, such as pneumococcal, rotavirus, pentavalent, ra-
bies, influenza, and meningitis, are imported.

With the outbreak of the COVID-19 pandemic, several
public and private institutions and companies in Iran devel-
oped vaccines with different motives. Out of 10 major corona
vaccine projects in Iran, nine vaccines have successfully
passed the pre-clinical study phase and six vaccines had an
emergency use license from the FDO. Among the approved
vaccines, three vaccines SpikoGen, Razi Cov Pars, and Pasto-
Covac have been produced with international cooperation
and transfer of technical knowledge. In contrast, COVIran
Barekat FAKHRAVAC (MIVAC) and Noora vaccine vaccines
have been developed internally. The remaining three COV-
ID-19 vaccine projects failed due to insufficient research and
production infrastructure, financial and human resources,
and production experience (Table 1). Clinical studies and in-
dustrial production of these vaccines have not yet accom-
plished. One of the notable ones is the COReNAPCIN vac-
cine, developed by the ReNAP Group Company, using mRNA
technology. The vaccine has already completed its develop-
ment and evaluation in animal models and is awaiting ap-
proval to begin phase 1 clinical trial in humans. COReNAP-
CIN produces the same antigen as the vaccine from Pfizer/
BioNTech and Moderna. If the vaccine is successfully devel-
oped, the new strains can be quickly customized in the pro-
duction line.

COVIran Barekat, PastoCovac, and SpikoGen are the first
Iranian-produced COVID-19 vaccines, respectively intro-
duced to the market in June, July, and October of 2021. How-
ever, domestic vaccine production did not meet Iran’s need
for vaccines until the first few months of production. Due to
the availability of foreign vaccines, the Iran government im-
ported vaccines such as AstraZeneca, Sinopharm, and Sput-
nik V to increase coverage and accelerate vaccination.

As of February 2022, approximately 22% of the 193.6 mil-
lion doses of vaccines purchased by the government for gen-
eral vaccination were domestically produced vaccines [13].
Until 29 May 2022, 149.85 million doses were injected in Iran,
of which 64.52, 57.82, and 27.5 million doses were respective-
ly first, second, and booster shots (https://behdasht.gov.ir).

This article aims at reviewing Iran’s experience in developing
COVID-19 vaccines and explaining the positive and negative
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Table 2. List of conducted interviews

Interview code Organizations . NO'.Of Interviewee’s position
interviews
Vaccine developers
1 Shifa Pharmed Industrial Co. 1 Project manager
2 CinnaGen 1 CEO
3 Pasteur Institute of Iran 1 Production manager
4 Razi Vaccine and Serum Research Institute 1 Project manager
5 Bagiyatallah University of Medical Sciences 1 Project manager
6 Milad Group of Organization of Defensive Innovation and Research 1 Project manager
7 Osve Pharmaceutical Co. 1 CEO
8 ReNAP Group Co. 1 CEO
9 HUM Immune Biotechnology Co. 1 CEO
10, 11 Noyan Pajouhan Biopharma 2 CEQ, R&D manger
12,13 Nivad Pharmed Salamat 2 CEQ, R&D manger
Specialized accelerators
14 PersisGene 1 CEO
15 Paya FanYakhte 1 CEO
Policy makers
16,17 BDH 2 Senior expert, vaccine evaluator expert

CEO, chief executive officer; R&D, research and development.

influencing factors in this process. The research method is
qualitative and for collecting data, semi-structured inter-
views, as well as data available in news, websites, and reports
of governmental organizations, and companies involved in
the vaccine development process have been utilized. For this
purpose, the chief executive officer (CEO), project manager,
R&D managet, or production manager of 11 vaccine compa-
nies/institutes were interviewed (Table 2). Additionally, we
interviewed the CEO of two accelerators specialized in vac-
cine products and technologies as well as two policymakers
with expertise on vaccine development. Accelerators are in-
termediary organizations that provide technical, lab, manu-
facturing, and business (including financial, marketing, legal,
and strategy) services to startups, firms, and manufacturers.
Accelerators are usually specialized in an area or sector. In
this paper, accelerator refers to two specialized accelerators
on vaccines in Iran, i.e., PersisGene and Paya FanYakhte. In-
terviews were conducted in person from March to May 2022.
Depending on the interviewee (including vaccine developer,
accelerator, and policymaker), the questions were asked in
several main areas. We categorized interview questions into
four main sections: (1) interviewee’s involvement and back-
ground in vaccine development; (2) vaccine development
processes and strategies; (3) motivation, experience, financial
and human resources, and existing infrastructure; and (4)

business environment, competition, politics, and regulation.

In interviews with the accelerators, we asked two types of
questions—i.e., the services provided by the accelerator and
the vaccine ecosystem. In interviews with policymakers, we
inquired regarding the role of the government, the support
provided, and the supportive vaccine policies. To collect sec-
ondary data, we did content analysis of reports published by
WHO and Iran’s governmental organizations and several
reputable international websites.

By collecting and analyzing the data obtained from the inter-
views, reports, and documents pertinent to the COVID-19
vaccine development in Iran, the research findings are pre-
sented in two parts. The first part addresses the development
process of Iranian COVID-19 vaccines as well as the influen-
tial factors in this process (Fig. 1). The second part of the find-
ings is dedicated to explaining the government’s support poli-
cies for the COVID-19 vaccine.

COViran Barekat (Shifa Pharmed Industrial Company)

Shifa Pharmed Industrial Company developed COVIran
Barekat—the first introduced COVID-19 vaccine in Iran. Shifa
Pharmed’s main field of activity is the pharmacy and is one of

4 https://doi.org/10.7774/cevr.2023.12.1.1
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2020

Year

Month

12 1 2

2021

2022

12 1 2 3 4 5

COVlran
Barekat G
PastoCovac

Spikogen

Razi Cov Pars 0

FakhraVac

Noora

Duration of domestic
clinical studies

Start date of clinical .
studies Phases in Iran

Date of receiving g
emergency use license

Fig. 1. Timeline of development and launch of the coronavirus disease 2019 (COVID-19) vaccines in Iran.

the 25 companies affiliated with Barkat Pharmaceutical
Group.

Barkat Pharmaceutical Group is also a public joint-stock
company, under the Execution of Imam Khomeini’s Order
(EIKO)—a major public organization in Iran. Pre-clinical
studies of this vaccine started in March 2020 with the begin-
ning of a pandemic and on December 21, 2020, the develop-
ment of the vaccine entered the phase of clinical studies.
Phases 2 and 3 of the mentioned studies were carried out si-
multaneously in six cities of Iran and ended on May 21, 2021.
The protocol of these studies has been reported in the Iranian
Registry of Clinical trials (IRCT20201202049567N1, IRCT-
20201202049567N3). COVIran Barekat received an emergen-
cy use license from the FDO in June 2021. This vaccine is
used in the national vaccination basket and is on the WHO
review and approval waiting list. According to studies, the use
of such a vaccine is effective in preventing infection, hospital-
ization, and disease mortality [14] and the use of two 5-ug
doses of Kovayran Barakat vaccine 28 days apart is safe and
causes provides immunity against severe acute respiratory
syndrome coronavirus 2 (SARS-CoV-2) virus [15]. At present,
the production capacity of this vaccine is 30 million doses per
month, 60 million doses have been produced, and 15 million
doses have been purchased by the Iran government. Initial
plans and agreements are underway to export the vaccine to
ten African countries and Nicaragua in Central America. Giv-
en the fact that the vaccination rate in 40 countries is below

25% and the first and second dose vaccinations have not
been performed in many African countries, there is a good
export opportunity for COVIran Barekat and Iranian vaccines
in general.

According to an interview with the project development
manager of this vaccine, one of the main reasons behind its
success is availability of financial resources and equipment
and infrastructure of EIKO. EIKO’s Civic Center, Pars Oil Com-
pany, Biosun Pharmed Company, KBC Company, and 4030
System, companies affiliated to EIKO, respectively, contribut-
ed to creating physical infrastructure, developing vaccine
production processes, large-scale production, preparation of
raw materials, and clinical studies. Forming small and agile
problem-oriented R&D teams is another factor involved in
the success of such a project. By contrast, the lack of a Shifa
Pharmed Industrial Company experience in the develop-
ment of inactivated vaccines and the lack of timely provision
of industrial production infrastructure owing to increasing
global demand for this equipment are among the challenges
of producing this vaccine (interviewee 1).

SpikoGen (CinnaGen Company)

The SpikoGen (Covax) protein subunit vaccine was devel-
oped by CinnaGen Company. CinnaGen is a privately owned
biopharmaceutical company, founded in 1994, and is cur-
rently the largest biopharmaceutical companies in West Asia.
It manufactures a variety of biological drugs for the treatment

https://doi.org/10.7774/cevr.2023.12.1.1 5
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of multiple sclerosis, infertility medicine, cancer, etc. and ex-
ports them to Middle Eastern, Eastern European, and Latin
American countries [16]. It decided to develop the COVID-19
vaccine, because of its social responsibility, availability of in-
frastructure, and the ability to produce biopharmaceuticals.
CinnaGen produced SpikoGen in collaboration with an ex-
ternal partner, the Australian company Vaccine, and pur-
chased the effective protein subunit cell technology from the
Vaccine. Pre-clinical studies and the first clinical studies
phase of this vaccine were performed in Australia, and the
second and third phases of clinical studies were conducted
in Tehran and Iran (IRCT20150303021315N24, IRCT2015030-
3021315N23). These studies were finished in September 2021
and in October 2021, and the SpikoGen emergency use li-
cense was issued in Iran. This vaccine was placed in the gen-
eral vaccination of Iran, has proper safety with the use of non-
aluminum adjuvants, and has fewer side effects than alum
adjuvants [4]. According to the SpikoGen scientific findings, it
has acceptable safety and humoral and cellular immune re-
sponses to the SARS-CoV-2 virus have been promising in this
vaccine [17]. According to CinnaGen CEO, the company has
no plans to develop vaccines in the future and by use of its
existing capacity in producing biopharmaceutical products it
could produce 4 million doses of SpikoGen per month.

Adopting purchasing technical knowledge strategy, experi-
ence in developing biopharmaceuticals, accumulation of
R&D know-how, production of drugs and bioproducts simi-
lar to protein recombinant vaccines, a renowned brand in bi-
opharmaceuticals, and higher speed in clinical studies com-
pared to other competitors led to the rapid and efficient de-
velopment of SpikoGen. From a managerial point of view, the
agile private structure in decision-making and resource allo-
cation, providing the required funding, and the efficient in-
ternational network for supplying raw materials under COV-
ID-19 conditions proved effective in the success of this vac-
cine (interviewee 2).

PastoCovac (Pasteur Institute of Iran)

The Pasteur Institute of Iran produced the PastoCovac vac-
cine in Iran by transferring technology from the Instituto Fin-
lay de Vacunas Cuba. Due to previous experiences in interna-
tional technological collaboration, national responsibility to
combat infectious diseases, and the Possession of infrastruc-
ture for the industrial production of vaccines, this institute
decided to acquire the technology of production of Soberna,
a conjugated protein subunit vaccine, by technology transfer.

In this process, in addition to producing an effective COV-
ID-19 vaccine, Pasteur also acquired conjugation technology.
Pre-clinical and phase 1 and 2 of clinical studies of this vac-
cine were performed in Cuba and phase 3 studies were con-
ducted jointly in Cuba and eight cities in Iran (IRCT2021030-
3050558N1). The vaccine underwent clinical studies in May
2021, and in July 2021 received an emergency use license in
Iran and is in the general vaccination basket of Iran. Accord-
ing to studies, its effectiveness is 71% after two injections and
92.4% after a booster injection [18]. By February 2022, about
10 million doses of this vaccine have been purchased by the
Iran government [13].

More than 20 years of collaboration between the Pasteur
Institute of Iran and Cuba in the transfer of technical knowl-
edge and production of hepatitis B, rotavirus, and pneumo-
coccal vaccines, networking and international collaboration,
access to vaccine infrastructure and equipment develop-
ment, Pasteur national brand in the field of vaccines are the
key factors involved in the successful production of PastoCo-
vac. In contrast, the government management structure and
the small number of human resources and specialists in vac-
cine development are also among the pastor’s challenges in
this project (interviewee 3).

Razi Cov Pars (Razi Serum and Vaccine Research Institute)
Razi Cov Pars is a protein subunit vaccine developed by the
Razi Serum and Vaccine Research Institute. Razi Institute is a
government agency with a long history of developing animal
and human vaccines. Considering the mission of this insti-
tute in preventing the spread of the disease, previous experi-
ences in making human vaccines, and the existence of infra-
structure and resources required for vaccine development,
Razi Institute decided to develop the COVID-19 vaccine in
Iran. The vaccine consists of two main components, includ-
ing pure coronavirus spike antigen and an advanced adju-
vant. Razi Cov Pars vaccine is given in three doses, two doses
for intramuscular injection 21 days apart and an inhalable
dose being sprayed into the nasal cavity on day 51. This is be-
cause the primary route of entry and proliferation of the re-
spiratory virus is the inhaled dose of the vaccine to create lo-
cal immunity in the upper respiratory tract (interviewee 4).
Razi Institute collaborated technologically with a French
and a Sino-American company to achieve an effective cell
against the virus. Razi conducted pre-clinical and clinical
studies in cooperation with the Iran University of Medical
Sciences. Clinical trials of this vaccine began on 29 January
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2021 till 1 December 2021 (IRCT20201214049709N1, IRCT-
20201214049709N2, IRCT20201214049709N3). The vaccine
received a voluntary emergency use permit in Iran in No-
vember 2021 during the implementation of phase 3 clinical
trials. So far, 4,777,970 doses have been bought by the Iran
government [13].

The prolongation of phase one clinical trials of this vaccine
made it challenging to conduct phase 3 clinical trials because
a significant portion of the Iranian population had received
the first or second dose of the COVID-19 vaccine.

Razi Institute with a long history and active production line
of MMR vaccines and DT vaccines for children and adults
has a team of vaccine development specialists (from R&D,
animal studies, and clinical phase). International collabora-
tion and efficient import of raw materials are the strengths of
the vaccine development process (interviewee 4).

FAKHRAVAC (Milad Daroo Company)

The Fakhra vaccine is an inactivated vaccine produced by
Milad Daroo Company affiliated with the Organization of
Defensive Innovation and Research. Considering the exis-
tence of vaccine R&D infrastructure in the Ministry of De-
fense (MOD) and the conditions of need for COVID-19 vac-
cine, persuaded the MOD to produce a vaccine in a low dose
in response to its mission to maintain national security and
prevent the spread of disease in the armed forces (interview-
eeb).

Clinical trials of this vaccine began in March 2021 and end-
ed in November 2021 (IRCT20210206050259N1, IRCT20210-
206050259N2, IRCT20210206050259N3). Studies show that
this vaccine has made it well concerning animal testing and
sustained immunity [19]. The emergency use permit for this
vaccine was also issued in November 2021. The production
capacity of this vaccine is 0.5 million doses per month and so
far, 465,595 doses have been delivered by the government [13].

As with the Razi Cov Pars vaccine, the third phase of Fakhra-
Vac’s clinical studies was conducted simultaneously with the
general vaccination in the country, which caused delays and
difficulties in attracting volunteers for clinical trials.

Noora vaccine (Bagiyatallah University of Medical Sciences)

The Noora vaccine is a type of protein subunit developed by
researchers at Bagiyatallah University of Medical Sciences
(BUMS). The researchers of this university, who had the vac-
cine R&D infrastructure, produced the Noora vaccine ac-
cording to the country’s need, using internal networking and

the use of existing infrastructure in Iran. After R&D and ob-
taining effective vaccine protein on a laboratory scale, BUMS
cooperated with PersisGen accelerator and various domestic
companies to perform standardization operations, clinical
studies, preparation of common technical document, filling,
industrial production, and so forth (interviewee 6). The third
phase of clinical studies of this vaccine began in July 2021 in
four cities till January 21, 2022 (IRCT20210620051639N1,
TRCT202106-20051639N2, IRCT20210620051639N3). The
emergency use permit for this vaccine was also issued in
March 2022. Official information about the effectiveness of
the vaccine has not been published yet.

The key to Noora’s successful production is the high moti-
vation and perseverance of the vaccine research team and ef-
ficient networking to use the internal infrastructure. So far, 3
million doses of the vaccine have been delivered by the gov-
ernment and the production capacity of this vaccine is about
5 million doses per month (interviewee 6).

Government support aimed at developing COVID-19 vaccines
Government support for COVID-19 vaccine production
could be divided into three categories, i.e., financial support,
domestic production discourse, and faster accreditations as
described below.

Financial support

Government financial support was given to three different
types of organizations engaged in developing COVID-19 vac-
cines proportionate to their technological maturity [20]. The
first type was pioneer companies in the vaccine and biotech
industry in Iran. Manufacturers of Razi Cov Pars, COVIran
Barekat, PastoCovac, and Spikogen received subsidies for im-
porting raw materials and vaccine production equipment
[21] (interviewee 1, 2, 3, 4, and 16). The second type includes
companies that passed the research phase successfully. INIF
provided low-interest rates loans to two companies to scale
up and mass-produce their research results. Small ambitious
companies as well as talented teams engaged in the early
stages of vaccine development were the third type of financial
support receivers. BDH provided risk-taking direct financial
support to performers of research in the early stages of devel-
opment. Financial support for BDH, including VCs and
grants, aimed at vaccine research, was given to numerous
companies and teams based at universities (interviewee 16).
Although the amount of awarded financial support was not
significant compared to the government vaccine supports in
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countries such as China and the United States, it created mo-
tivation and momentum for vaccine development by the Ira-
nian companies.

Domestic production discourse and the promise of banning the
import of vaccines in case of supply internal needs by domestic
producers

The persistent emphasis of the Supreme Leader of Iran and
other key policymakers on the domestic production of the
COVID-19 vaccine contributed to forming a strong national
discourse. In addition, the promise of pre-purchase of vac-
cines, guaranteed purchase of domestic vaccines, and restric-
tion of imports if the domestic vaccine is produced by the
Ministry of Health as much as the country needs encouraged
companies and research institutes to work on vaccine devel-
opment. As a result of such a discourse, out of the 10 major
vaccine production projects by April 2022, six companies and
institutions have made it possible to obtain licenses for emer-
gency consumption and industrial production.

Accelerating the administrative process of obtaining licenses
The FDO, responsible for setting standards and issuing li-
censes for human vaccines, cooperated more actively with
vaccine companies and institutions during the pandemic,
and the administrative bureaucracy in terms of time and pro-
cess was reduced in the case of COVID-19 vaccines. For in-
stance, the organization promptly processed correspondence
and requests for vaccines and authorized the COVIran
Barekat vaccine, which entered the clinical study phase prior
to the other vaccines, to conduct phases 2 and 3 of the clini-
cal trial simultaneously.

With the start of COVID-19 worldwide, including Iran, vac-
cine development by various platforms was pursued. Vaccine
types produced in Iran until January 2022, like most vaccines
produced in Asian countries (India [Covaxin, Corbevax], Chi-
na [Convidecia, CoronaVac, ZF2001, BBIBP-CorV], Kazakh-
stan [QazCovidin], and Taiwan [Medigen]), were either inac-
tivated or protein subunit [18].

In contrast, the major vaccines produced in the United
States and Europe (BNT162b2, Moderna mRNA-1273, Astra-
Zeneca AZD1222, Ad26.COV2.S) are made with new mRNA
and non-replicating viral vector technologies, which are a
new generation of vaccine [21]. Such vaccines have been de-

veloped and entered the market faster than other ones [6].
Researches demonstrate that COVID-19 vaccines using these
technologies are more effective than inactivated and protein
subunit vaccines [18]. Corenapcin and HUM Immune Bio-
technology Vaccine, two vaccines under research in Iran, also
use mRNA and non-replicating viral vector technologies.
Both of these vaccines have not yet entered clinical studies.
The reason for the failure of new vaccine generation in Iran
and most Asian countries can be related to the lack of accu-
mulation of knowledge, previous experience, and sufficient
investment to develop such technologies in the years before
the epidemic.

Factors involved in the success of COVID-19 vaccine devel-
opment efforts in Iran can be divided into two categories in-
cluding internal and external factors. Internal factors are re-
lated to the capabilities, strategies, and capacities of vaccine
firms/institutions and external ones are related to the coun-
try’s environmental and policy conditions. Each factor be-
longs to one or more vaccines, concluded in Table 3. We will
subsequently discuss these factors and their effects on vac-
cine development in Iran.

Access to financial resources is an important internal fac-
tor. There were no critical financial restrictions in the process
of successful Iranian COVID-19 vaccines. In contrast, the
three ongoing projects (as stated in Table 1) face financial
constraints leading to delay and failure, despite receiving
support from the government.

Another internal factor is the type of ownership. CinnaGen
is the only private company that successfully developed a
vaccine. Although the company did not have similar experi-
ence in vaccine development in the past, it was able to use its
knowledge and infrastructure in the production of biophar-
maceuticals, and in collaboration with the Vaccine, it devel-
oped the recombinant Spikogen vaccine in a short time. The
flexibility and high speed of CinnaGen can be attributed to its
private ownership. By providing its existing infrastructure to
produce several million doses of vaccine per month, the
company could produce vaccines faster than other vaccines
that needed to import equipment or use the infrastructure of
other companies.

Networking and technological collaboration have also con-
tributed to the success of vaccine development projects. In-
ternal networking was more considerable in the vaccine de-
velopment process at COVIran Barekat and Noora. This ac-
celerated the COVIran Barekat development process and in
Noora helped to overcome the lack of infrastructure. Interna-
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Table 3. Success factors in Iranian coronavirus disease 2019 vaccines (author’s conclusion based-on interviews and policy reports)

Success factor

Internal factors

Internal networking within Iran

International technological collaboration

Private ownership of the developer

Access to finance mainly from inside resources

Accumulation of experience and tacit knowledge related to vaccine development
External factors

Well-known brand and popularity

Speed in issuing permits and administrative processes

Large unvaccinated population of Iran during the clinical trials of vaccines
Receive subsidies for importing raw materials and vaccine production equipment

tional technological collaboration in Spikogen accelerated
vaccine development and in PastoCovac led to learning and
technology transfer.

Another internal factor is the accumulation of experience
and know-how regarding vaccine development. The process
of developing a new vaccine (achieving an effective antigen-
producing cell against the virus, quality control tests, stabili-
zation, standardization, purification, cloning, etc.), unlike
drugs, is new and less routine [22]. However, having a work-
force familiar with the process increases the likelihood of
success and speed of vaccine development. In SpikoGen and
Razi Cov Pars vaccines, tacit knowledge and experience play
a positive and pivotal role. Shafa Pharmed also used the tacit
knowledge in line with its goal in COVIran Barekat by form-
ing R&D teams and networking with experienced research-
ers. A well-known brand in the field of vaccines and drugs is
the last internal factor contributing to the success of vaccine
development and its acceptance. The vaccine, unlike the
medicine prescribed for people with the disease, is injected
into healthy people in the community and may have side ef-
fects. In such a situation, some people avoid injecting it due
to a lack of trust [23]. The brand of the vaccine firm/institute
can be effective in accepting the vaccine and building public
trust in it. In the case of produced vaccines, the well-known
brand and popularity of CinnaGen and Pasteur helped peo-
ple popular with Spikogen and PastoCovac vaccines and ac-
celerated the clinical studies of these vaccines. Additionally,
the well-known brand of such companies led the govern-
ment to provide them with foreign exchange subsidies for
importing raw materials and equipment for the production

Product
COVIran — gpiyoGen PastoCovac "24C%  Noora  FakhraVac
Barekat Pars
0O @)
O O O
O
0O O O O O O
O O O
O O o
O
@) O o
® O O
of vaccines.

The increase in the speed and flexibility of administrative
processes and issuing of the necessary licenses by IFDA at
various stages of the vaccine development process as an ex-
ternal factor had a great impact on the success and introduc-
tion of vaccines to the market. For instance, COVIran Barekat
was licensed to conduct phase 2 and 3 clinical trials simulta-
neously, which led to an increase in the issuance of emer-
gency licenses for this vaccine.

The number of unvaccinated people in Iran during the
clinical study phase of the three vaccines COVIran Barekat,
SpikoGen, and PastoCovac was another external factor that
increased the ease and speed of their clinical studies. Clinical
trials of the remaining vaccines, Razi Cov Pars, Noora, and
FakhraVac, became challenging due to the temporal concur-
rency with widespread public vaccination. The allocation of a
total of 111 million Euros in foreign exchange subsidies also
had a positive and effective effect on the preparation of raw
materials and equipment for the four vaccines COVIran
Barekat, Razi Cov Pars, SpikoGen, and PastoCovac.

Development and maturity of vaccine ecosystem in Iran be-
fore the onset of COVID-19 epidemic

As mentioned earlier, after decades of stagnation in the vac-
cine industry, in the 2010s government support for the devel-
opment of biopharmaceuticals and vaccines intensified sys-
tematically. In particular, this support from the BDH (respon-
sible for policy-making, planning, coordination, and over-
sight in the field of biotechnology), with the approach of de-
veloping capable companies in the field of biopharmaceuti-
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cals and vaccines, contributed significantly to the develop-
ment of the ecosystem. BDH increased the motivation of the
companies to develop advanced vaccines by providing low-
interest facilities and loans, indirect financing through tax ex-
emptions, direct financing, and government purchases of do-
mestic vaccine products. BDH also encouraged and support-
ed the establishment of specialized vaccine and biopharma-
ceutical accelerators, i.e., PersisGene and Paya FanYakhte
(interviewee 14, 15, and 16). The development of the vaccine
ecosystem matured with the formation of mediating entities,
like these accelerators. They helped develop the ecosystem
by providing technical and business services in the field of
vaccines, including R&D infrastructure, training and mentor-
ing, investing in vaccine development, industrial-scale vac-
cine production, and vaccine marketing and sales.

The establishment of specialized financial institutions such
as INIF and technology research funds and the provision of
the low-interest, grant, and VC facilities to vaccine projects
led to the formation and maturation of financing the vaccine
ecosystem in the 2010s.

This support in the past decade led many companies to
conduct R&D activities with the aim of vaccine production or
providing vaccine-related services. The capability of Iran to
simultaneously run several COVID-19 vaccine development
projects with a high rate of success has to do with govern-
ment support, particularly BDH direct and indirect support
that shaped the vaccine ecosystem intensified from the
2010s.

Collaboration and networking between universities, R&D
experts, biotechnological companies, vaccine institutions, in-
termediaries, and the government is a sign of vaccine ecosys-
tem maturity in Iran which greatly contributed to COVID-19
vaccine development. Diversification of large pharmaceuti-
cal companies such as Osveh Pharmaceutical Company and
Shifa Pharmed Industrial Company into vaccine develop-
ment is expected to bring fruitful progress in the near future.

Common challenges faced by vaccine manufacturers

In addition to the factors affecting the success of vaccine de-
velopment in Iran, there were also challenges in the develop-
ment process. The lack of pre-purchase and lack of transpar-
ency in demand for vaccines by the government, delays in
payment of vaccines to domestic companies were the most
important. Furthermore, the timeliness and rising costs of
supplying devices and raw materials owing to increasing
global demand and international payment difficulties in Iran

is a common challenge in all vaccine projects. Finally, the
lack of transparency in the licensing process due to the IFDA’s
lack of experience in licensing new vaccines was also a com-
mon challenge for vaccine development projects.

In the present paper, with the aim of examining Iran’s experi-
ence in the development of COVID-19 vaccines and the fac-
tors influencing this process, after collecting field evidence
and interviewing vaccine development stakeholders in gov-
ernment and companies, this experience was analyzed. In
addition, the effective internal and external success factors
and challenges involved in each of the vaccine development
projects were described.

According to our findings, a successful vaccine develop-
ment—particularly in a pandemic situation where the timing
of large-scale vaccine production is important—depends on
factors including prior experience and knowledge accompa-
nied by production infrastructure are crucial. Due to the time
consumption and uncertainty of the vaccine development
process, access to financial resources is another factor that
should be considered by vaccine developers from the begin-
ning.

Adopting a pragmatic and sound strategy toward licensing,
managing costs, and pace of development is also instrumen-
tal in the success of vaccine development. Vaccine develop-
ment takes place in both laboratory and industrial stages, but
due to the different scales of such stages, the processes, con-
siderations, and equipment required are fundamentally dif-
ferent. Undertaking pre-clinical and clinical stages also re-
quires various specializations and infrastructures. Hence,
networking, outsourcing, and technological collaboration for
joint development or technology transfer contribute to the
success of vaccine development.

The maturity of the vaccine ecosystem in a country is of
high importance in networking and technological collabora-
tion, and active government support is needed in this regard.
The vaccine industry requires high investment with low-
profit margins [22], so without government support, compa-
nies are not motivated enough to enter. The establishment
and maturation of vaccine-specific intermediaries created an
efficient ecosystem in Iran in the late 2010s, and during the
COVID-19 epidemic, it played an empowering and facilitat-
ing role in all vaccine development projects. This ecosystem
provided the momentum and perquisite conditions for the
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development of influenza and HPV vaccines from 2015 to
2020.

A key lesson to draw from Iran’s experience in vaccine de-
velopment is the need for integrated management and unity
of command in the manufacture and supply of vaccines in
pandemic conditions. In a pandemic, governments are com-
mitted to providing effective vaccines and general vaccina-
tions, as well as managing the supply and distribution of vac-
cines. As such, government policies and support have a direct
impact on the development of domestic vaccines and vac-
cine ecosystems. Due to the uncertainty in the success of vac-
cine projects, the parallel vaccine projects by different plat-
forms were and still is a common sense and justified. Howev-
er, integrated management should be considered by policy-
makers to encourage collaboration and synergy between do-
mestic developers. Iran’s experience shows that although the
government has been very effective in facilitating and accel-
erating standards and licensing, the lack of unity of com-
mand has led to vaccine development projects being carried
out separately without interconnection synergies. However,
most of the major vaccine developers in Iran were state-
owned, and their cooperation with each other made it possi-
ble for synergy and faster access to large-scale production. In
addition, the issue of demand and guaranteed purchase
transparency has influenced the development of the COV-
ID-19 vaccine and the vaccine ecosystem in general. Decen-
tralized management of vaccine development and lack of
transparency in demand has led to the production of six dif-
ferent vaccines in Iran, and these vaccines face challenges in
production volume and reduced export opportunities. De-
spite some vaccine-related management deficiencies at the
national level amid the COVID-19 pandemic, collective ef-
forts of vaccine ecosystem actors led to the overall enhance-
ment of knowledge and infrastructure required for vaccine
development in Iran which may become a precious asset in
the years to come.
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