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Abstract 

The article outlines the main stages of the formation, development and 

specialization of medical institutions associated with the harvesting and 

procurement of allogeneic tissues, considers the global practice in the 

field of tissue institutions, taking into account medical and legal aspects. 

In the second half of the XX century, the tendency has developed towards 

the consolidation of tissue banks and the expansion of their functional 

capabilities within individual states. The development of this trend in the 

late XX - early XXI centuries led to the establishment of international 

tissue banking associations. The goal of international associations of 

tissue banks has been to develop cooperation, standardize procedures at 

all stages of tissue harvesting and procurement, and form an effective 

legislative framework. In the Soviet Union, the procurement of donor 

tissues was widely developing, but in the 90s, in our country there was an 

abrupt decline in this field. To date, in Russia, the harvesting and 
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procurement of allogeneic tissues is carried out in only a few institutions; 

the development of tissue institutions is difficult due to the lack of an 

adequate legal framework. The article proposes to legally differentiate 

the concepts of "organ transplantation" and "tissue transplantation"; as 

an example, the US experience in this area is discussed. 
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Introduction 

The idea of replacing damaged or lost human tissues with healthy 

ones appeared a long time ago. The first attempts at tissue transplantation 

were made in the Middle ages, but scientific knowledge and surgical 

methods did not allow for successful engraftment for a long time for a 

long time. Publications about successful tissue grafting appeared only in 

the 19th century. Initially, for the replacement of the damaged tissues, the 

native ones were used with the preserved blood supply of the grafted flap. 

Further attempts were made with using allogeneic tissues. So, in 1869, 

the Swiss physician Jaques-Louis Reverdin made a report at the Royal 

Surgical Society in Paris on the possibility of allografting skin flaps to the 

granulating wound of a recipient [1]. The method described by him is still 

used today with some modifications. In 1881, William Macewen first 

used a bone allograft from a child's tibia to reconstruct the humerus of 

another young boy [2]. In the same year, 1881, the possibility of using 

cadaveric tissue for transplantation was demonstrated. George Girdner 

published a report on the successful use of cadaveric skin for the 

treatment of a burn wound [3]. In the 80s and 90s of the XIX century, 

some tissues were shown to remain viable for 24 hours after the onset of 

human death, so for many years cadaveric tissues used to replace the 

damaged and lost ones were called "surviving". 

Thus, by the beginning of the XX century, the possibility of 

successful use of allogeneic tissues, including those obtained from 

cadaveric donors, for clinical use had been postulated. The problem was 

the lack of donor material in the required amount by the time of use, 

which forced scientists to search for methods of long-term preservation of 

living tissue. The next important milestone in the development of tissue 

transplantation was the study by Wentzer in 1903 who reported that a skin 

graft stored in a refrigerator after its removal retained its viability for up 



 

 

to 14 days [4]. This concept has been the main idea for the development 

of tissue banks (tissue institutions). Thus, the basis for the idea of tissue 

banking was laid at the beginning of the XX century. Harvesting, 

processing, and storing human tissue for clinical use are the main 

activities of tissue banks today. Storage of the processed tissue at low 

temperatures remains one of the best preservation methods.  

Replacement therapy using allogeneic tissue grafts has shown its 

effectiveness in the treatment of injuries or diseases accompanied by a 

deficiency of native tissue (Table). 

 

Table. Clinical effect and economic benefits of using tissue 

grafts as based on the experience of N.V. Sklifosovsky Research 

Institute for Emergency Medicine 
Graft type Pathology Clinical effect Economic benefits 

Type 1 collagen-

based dressing 

 

2nd degree burn 

Photochemical 

dermatitis 

40% faster wound 

epithelialization 

 

Reduction of in-hospital 

length of stay in a Burn 

Unit by 10-14 bed-days  

Acellular dermis 

matrix 

 

3rd degree burn 

Wound deficient in 

tissue  

 

30% reduction in wound 

preparation time for 

autodermoplasty 

Reduction of plasma and 

electrolyte losses 

Decreased bacterial 

contamination of the 

wound 

Reduction of in-hospital 

length of stay in Burn or 

Trauma Units by 10-12 

bed-days  

Reducing the cost of 

transfusion and antibiotic 

therapy 

 

Bone tissue grafts Fractures, 

including those 

with bone tissue 

loss 

Osteoconduction and 

osteoinduction 

Biodegradation and 

replacement with native 

tissues 

Reducing the time of 

fracture union 

No need for additional 

interventions 

 



 

 

The most commonly used allogeneic tissues include: the cornea, 

skin, bones, cartilage, joints, heart valves, fascia, and tendons (Fig. 1). 

 

 
Fig. 1. The number of tissue grafts that can be obtained of tissue 

from one donor 

 

Tissue banks are developing institutions all over the world. At the 

same time, the tissue banking arrangement is a rather complex system and 

requires high technical expertise, qualified personnel, and modern 

equipment for proper and effective functioning. A deviation from the 

established protocols leads to donor tissue losses and/or inflicting harm to 

patients, and carries the risk of transmission of fatal diseases and tumors. 

The purpose of this review is to review the world experience in the 

establishing and development of tissue institutions and the up-to-date 

approaches to organizing a tissue bank. 

 

History of establishing tissue banks in the world  

In the world, the first tissue banks were created in the late 40s-early 

50s of the XX century in North America and Western Europe. The main 

purpose of tissue banking at that time was to provide military hospitals 

with allogeneic tissue material, primarily, skin and bone grafts. By the 



 

 

beginning of the 60s, many tissue grafts (bones, skin, heart valves) had 

already been tested in clinical practice, and the first guidelines for tissue 

preservation had also been developed. Initially, the tissue banks were 

formed on the base of individual laboratories that were functionally 

unrelated to one another. In the 1980s, individual laboratories in the 

United States began to gradually merge with larger structures that had 

specialized premises designed exclusively for a certain type of work, 

trained medical personnel, including mobile field teams performing tissue 

harvesting, a quality management system, and a system for keeping the 

accounting-and-reporting records. Currently, large non-profit (national, 

state) Tissue Banks in the United States, as a rule, perform the entire 

cycle of work from the moment of donor examination, including the 

donor selection, removal of tissues, biosafety assurance, quarantine, 

modification, storage, quality assurance, providing a strategic reserve and 

deliveries to clinical departments of Medical centers in the country 

(Fig. 2). 

 

 
Fig. 2. A "complete" cycle of working with the donor, tissues and 

grafts 

 



 

 

Since the 1970s, a rapid development of transplantation alongside 

with the population growth and an increased proportion of elderly people 

has significantly increased the demand for tissue grafts. There arose a 

need to standardize all stages of work with donors and tissues, as well as 

the interaction of tissue banks with each other and with clinical 

departments. For this purpose, the American Association of Tissue Banks 

(AATB) was established in 1976 [5]. In the late 1980s, the Food and Drug 

Administration (FDA) announced its intention to regulate "banking 

operations" with human tissues and at the end of 1993 began to exercise 

this supervision [5]. This regulation was developed to reduce the 

likelihood of infectious disease transmissions by setting standards for 

screening and testing donors. Additional rules also apply to record 

keeping, labeling, and tracking of tissues and tissue biomedical products 

[6]. In 1998, the US legislature required the registration of all processes 

of working with tissue. The Legislation proposed in 1999 included the 

regulation of all human tissue- and cell-based products, additional donor 

screening, and reproductive technologies. 

In Europe, the problem of implementing uniform international 

standards for tissue banking is also relevant [7, 8]. In this regard, in 1991, 

the European Association of Tissue Banks (EATB) was established, 

which initially included 280 participants from 18 European countries [9, 

10]. Representatives of European countries agreed that the organization 

should report on all its activities in the field of tissue banking. Currently, 

EATB includes more than 50 countries and more than 10,000 specialists 

from all over the world. 

In Asia, the development of tissue transplantation was delayed due 

to legal, religious and national characteristics. To speed up this process, in 

the early 1980s, a group of medical scientists from Asian countries held a 

series of meetings led by the International Atomic Energy Agency 



 

 

(IAEA) aiming at organization of a Tissue Bank. In the future, it is the 

IAEA that will act as one of the main coordinators for the development of 

tissue banking in the Asian region [11-14]. In many Asian countries, 

tissue banking started from the preparation and modification of the 

amniotic membrane for use in the treatment of burns. Despite the large 

population, many Asian countries experienced a shortage of cadaveric 

material. To solve this problem, the Asia Pacific Association of Surgical 

Tissue Banking (APASTB) was established in 1988, which has been 

coordinated by the Japan Society for Tissue Transplantation (JSTT) [15]. 

We can say that currently there is an industry orientation of Asian 

countries for the production of tissue grafts of a certain type. For 

example, India and Sri Lanka are major producers of corneal grafts [16]. 

Currently, Sri Lanka plays a key role in providing donor cornea grafts to 

clinics not only in its region, but also to clinics around the world. In 

Japan, Thailand, Singapore, and the Philippines, bone allogeneic grafts 

intended for orthopedic surgery have mainly been produced; China is a 

major manufacturer of skin-based grafts [18]. At the present stage of 

tissue allograft development in India and China, with the support of the 

IAEA, some of the largest tissue banks in the world have been 

established, which provide their countries with modern allogeneic tissue 

biomedical products [17, 18]. The establishment of the Asia-Pacific 

Network of Organ and Tissue Sharing (APNOTS) is currently being 

discussed to strengthen a closer regional cooperation. 

In Latin America, as in Asia, the development of tissue banks was 

fraught with difficulties due to socio-political, economic and religious 

aspects. In Brazil, until 2000, tissue banks were only minor repositories 

within orthopedic surgery services. Only after the IAEA supported the 

implementation of tissue banking programs in the city of Sao Paulo 

(Brazil), a modern HC-Tissue Bank was established in 2001 on the base 



 

 

of the Skin Bank of the Plastic Surgery Department of Das Clinicas 

Hospital. At the same time, with the help of the IAEA programs, tissue 

banks were created in Peru, Chile, and Argentina [19-21]. In the 1990s, 

these countries actively promoted the idea of creating a single Association 

for tissue banking within the South American continent. As a result, in 

2000, the Latin American Association of Tissue Banking (ALABAT) was 

established in Sao Paulo, Brazil [22]. ALABAT activities also include the 

exchange of allogeneic grafts between national tissue banks, providing 

professional capacity support, establishing links with various 

international scientific organizations, and establishing a network of tissue 

(skin) Banks to ensure the supply of allografts to any country in the 

region in the event of a major disaster. Currently, about 200 tissue banks 

are successfully operating in Latin America. In Latin America countries, 

bone grafts are intensively harvested and procured, including bone chips, 

wedges, and powders; and wound coatings based on skin and amniotic 

membrane are produced [23, 24]. 

In Cuba, the first tissue bank was founded in Havana in 1957 on 

the base of the Franco Pais International Scientific Orthopedic Complex 

[25]. At that time, the Bank used freeze-drying as a preservation method, 

as well as sterilization of bone tissue, heart valves and other transplants 

by radiation. Currently, the range of tissue allografts has significantly 

expanded, and there has been an increase in the production of sterilized 

tissues using ionizing radiation, which has led to an improved production 

quality of bone tissue, pig skin and amnion. At the same time, the tissue 

import has reduced due to the increase in local production. 

In the African region, the key manufacturer of tissue transplants is 

currently the Republic of South Africa based on Tissue Bank. The 

establishment of the Tissue Bank in South Africa began in the 1960s, and 

today this Tissue Bank continues developing [26, 27]. The current focus 



 

 

is on delivering viable bone products that have been manufactured under 

the best possible quality assurance conditions, in collaboration between 

various organ donation organizations. 

Thus, in the second half of the 20th century, there was a tendency 

in the field of tissue procurement to enlarge the tissue banks and expand 

their functionality within individual states. The development of this trend 

in the late XX–early XXI centuries led to the creation of international 

associations for tissue banking, which goal, among others, was to 

standardize the work performed at all stages of operations. The logical 

result of these processes is the creation of worldwide tissue banking 

associations. However, given that it is not possible to completely 

overcome the differences between the regions of the world, including in 

the medical and socio-legal spheres, it is still important for many 

countries to improve the professional and legal framework for donor 

tissue harvesting at the national level. 

 

The creation of a global cooperation in tissue banking 

The World Union of Tissue and Cell Banking Associations 

(WUTCBA) was established in 2005 within the framework of the joint 

efforts of international organizations in the field of tissue and cell banking 

to ensure the access to safe and high–quality donor tissues by future 

recipients around the world [28]. WUTCBA comprises the American 

Association of Tissue Banks (AATB), the Asia Pacific Association of 

Surgical Tissue Banks (APASTB), the Biotherapeutics Association of 

Australia (BAA), formerly: the Australasian Tissue and Biotherapeutics 

Forum (ATBF), the EATB, and ALABAT. Most recently, the South 

African Association of Tissue Banks has joined WUTCBA as an observer 

member. These associations make up 90-95% of globally active tissue 

manufacturing institutions and production centers; they include 



 

 

laboratories, testing centers, cell therapy groups, and other industry 

participants. The World Union of Tissue and Cell Banking (WUTCBA) 

has the following tasks: 

 create a free Association of the world's leading organizations 

specialists of tissue banks; 

 support ethical practices regarding tissue donation and 

transplantation and oppose the tissue trade; 

 work on the harmonization of global practices in the field of donor 

screening, human tissue procurement/restoration and processing; 

 exchange information about events, activities, standards, 

regulations, education, and research; 

 coordinate meeting schedules and promote scientific programs 

(conferences, seminars, etc.) of member associations; 

 organize world scientific meetings and seminars on a regular basis; 

 create a global registry of tissue institutions; 

 to collect and publish data on the donation of tissues; 

 cooperate in the development of quality and biosafety monitoring 

systems for tissue transplants; 

 to support the efforts of universal coding of allograft tissue; 

 act as a global and scientific partner in tissue banking for the World 

Health Organization. 

 

Homeland experience 

Our country has extensive historical experience in the field of tissue 

allotransplantation. Since the middle of the 19th century, scientists in our 

country have attempted to perform tissue transplantation in order to 

replace the damaged site. In 1852, N. I. Pirogov, a great Russian surgeon, 

developed an osteoplastic method for amputation of the foot using non-

free autograft and implemented it in Russian medicine as a standard 



 

 

operation [30]. In 1861, E. I. Bogdanovsky and his collaborators 

experimentally confirmed the possibility of the engraftment of animal's 

native bone and the bones taken from other animals. And in 1862, 

I.Bredikhin expressed the idea of using cadaveric tissues for medical 

purposes. 

The first skin grafting operations using the Reverdin method in 

Russia were performed in 1870 by S. M. Yanovich-Chainsky, who 

suggested using small pieces of the epidermis containing the papillary 

layer. This method of free grafting small in size, but full-thickness skin 

pieces is called Riverdin–Yanovich-Chainsky method. In 1890, Dr S. S. 

Ivanova, who used cadaveric skin for transplantation, noted that 

individual tissues of the body could remain viable for some time after its 

death, and she based her method on that concept [29]. 

In the late 1920s, Professor V. N. Shamov was the first to 

scientifically substantiate the possibility of using cadaveric blood in 

Transfusiology [31, 32]. In 1930, S. S. Yudin, together with N. V. 

Sklifosovsky Institute staff, performed the world's first successful 

transfusion of cadaveric blood to a patient [33-35]. At the same time, V. P. 

Filatov showed the possibility of the human cadaveric cornea 

preservation in a wet chamber and performed the first successful 

transplants of donor corneas. By the end of the 1940s, the number of 

corneal transplants performed by V. P. Filatov and his trainees exceeded 

the total number of operations performed in all other countries [36, 37]. 

In the 50s–60s of the XX century, the widespread development of tissue 

allotransplantation in the USSR began: new laboratories and departments 

for tissue harvesting were established, the range of harvested tissues was 

expanded, new methods of harvesting and storing grafts were 

implemented, which in fact was the prototype of modern "tissue banks". 

From 1963 to 1965, more than 200,000 tissue allografts were implanted 



 

 

in the Soviet Union. In 1965, there were departments designated for 

tissue transplantation in almost all the USSR cities with a population of 

one million or more. The largest laboratories were located in Rostov-on-

Don, Kiev, Kharkov, Yerevan, Novosibirsk, Saratov, Donetsk, Minsk, 

Dnepropetrovsk, Odessa, Sverdlovsk, Gorky, Leningrad, Kuibyshev, 

Baku, Khabarovsk, Alma-Ata and many others. In the late 60s, the 

N.V.Sklifosovsky Institute developed innovative bone allografts that 

brought trauma surgery technology to a fundamentally new level [38]. 

I.N.Kulagin wrote a unique manual on mechanical processing of bone 

allografts in sterile conditions [39]. 

In the 70s–80s, there was an active search for optimal methods of 

preserving tissue grafts [40, 41]; methods of graft chemical 

modifications, in particular, bone demineralization, were developed [42-

44]; and the clinical efficacy of modified bone grafts in clinical practice 

was demonstrated [43-45]. Until the end of the 80s, the work in the field 

of tissue transplantation was carried out in accordance with the USSR 

Health Ministry Order No. 482 of June 14. 1972, "On improving the 

provision of medical institutions and clinics with cadaveric tissues, bone 

marrow and blood", which regulated the work with human tissues, 

including the tissue donor selection, tissue explantation, quarantine, 

modification, sterilization, ensuring biosafety, and delivery for clinical 

use. That Order regulated the work with tissues, and also laid the basis for 

the standardization of allogeneic grafts. Unfortunately, the Order was 

canceled in 1988, and no other similar regulatory document was 

developed in its place (Fig. 3).  

 



 

 

 
Fig. 3. Canceled regulatory documents 

 

From the 1990s, there was a clear decline in research and 

application of cadaveric tissues in the Russian Federation due to certain 

reasons. Units dealing with this issue suffered closures throughout the 

country. To date, there are only a few operating units in Moscow, Samara, 

Ufa and Novosibirsk. Units working with human tissues, "tissue banks", 

in Samara and Novosibirsk are located on the base of educational 

institutions, the Unit in Ufa is a completely commercial structure. We can 

draw a sad conclusion that, despite the unconditional historical success of 

our country in the field of tissue banking, currently this branch of 

medicine is in an unsatisfactory state, and the scale of donor tissue 

production in the Russian Federation is comparable neither with Western 

countries, nor with the fast-growing countries of the Asia-Pacific region. 

The official sources do not indicate the volume of the demand for tissue 

grafts in medical institutions of the Russian Federation. However, taking 

into account the number of population in the Russian Federation, the 

structure and rates of morbidity, we can conclude that the annual need for 

tissue grafts in our country makes several tens of thousands. Therefore, 

the problem of restoring allogeneic tissue banks in the Russian Federation 

is extremely urgent. 



 

 

 

Legal difficulties of tissue banking development in the Russian 

Federation and possible ways to overcome them 

One of the most important causes for the lack of tissue 

transplantation development in Russia is a disagreement of some 

regulatory and legal documents guiding the industry. In the 90s of the 

previous century, organ transplantation began rapidly developing in 

Russia. Federal Law No. 4180-1 dated 22.12.1992, "On transplantation of 

human organs and (or) tissues" was adopted for the legal regulation of the 

developing field of medicine. (Fig. 4) The Law was aimed primarily at 

the development of organ transplantation. An important aspect of the Law 

was the issue of organ and tissue donation. Subsequent RF Health 

Ministry Orders on organ and tissue transplantation also regulated the 

work of medical institutions mainly related to organ transplantation. Note, 

Order No. 357/40 of the Ministry of Health and Social Development of 

Russia and the Russian Academy of Medical Sciences dated 25.05.2007, 

"On approval of the List of human organs and (or) tissues - objects of 

transplantation, the List of health care institutions performing 

transplantation of human organs and (or) tissues, and the List of health 

care institutions engaged in harvesting and procurement of human organs 

and (or) tissues" (Fig. 3) allowed harvesting the tissues most in demand in 

clinics, but the Order effect was canceled by Order No. 355n issued by 

the RF Health Ministry on June 8, 2016, "On approval of the procedure 

for keeping records on donor organs and human tissues, organ and tissue 

donors, patients (recipients), the forms of medical documentation and the 

statistical reporting forms to keep records on donor organs and human 

tissues, organ and tissue donors, patients (recipients) and the procedure of 

filling them in" where the List missed mentioning the main tissues used 

in clinical practice, such as the dura mater, bone, skin, ligaments, and 



 

 

tendons (Fig. 4). Thus, in Russia, tissue grafts and their use are not 

legally defined nowadays, which dramatically complicates both the 

process of their production and application in clinical practice. 

 

 
Fig. 4. Regulatory and legal acts in force 

 

It seems reasonable to propose a format in which donor organs 

and tissues will be legally differentiated i.e. their production, storage 

and use will be regulated by different structures. From a medico-

biological point of view, all grafts removed from a donor can be divided 

into two categories: vascularized grafts, which are directly connected to 

the patient's circulation and non-vascularized grafts, whose use does not 

imply their direct connection to circulation The first group of grafts 

includes all donor organs, as well as autologous fragments of skin, bone, 

and cartilage on the musculo-vascular pedicle. The second group of 

grafts consists of the allogeneic tissue grafts described above, as well as 

blood cells, collagen, other components of the intercellular matrix and 

products based on them. If the transplantation of vascularized grafts 

requires specially equipped transplantation departments and trained 

personnel, then the transplantation of non-vascularized grafts can be 



 

 

performed on the basis of conventional medical institutions and clinics 

without the involvement of professional experts in transplantation. This 

approach is implemented in almost all countries. In the United States, 

the FDA on its website emphasized that organ transplantation is 

regulated by the Health Resources Services Administration (HRSA), 

whereas all the issues on the tissue banking, starting from the selection 

and testing of donors, are regulated by the Center for Biological 

Evaluation and Research (CBER) [46]. The purpose of CBER's work is 

primarily to ensure biological safety, reduce the risk of blood-borne 

infection transmissions, to evaluate donors, control ready-made tissues, as 

well as deal with the legal aspects of tissue graft registrations [6, 46, 47]. 

At the same time, an information and digital database of available tissue 

grafts is being created, which allows quickly finding the necessary 

medical product that is approved for use. This approach seems to be very 

effective and relevant for implementation in our country, especially in the 

framework of the updated digitalization process for the entire economic 

sphere of Russia. 

 

Conclusion 

Tissue donation is a complex of activities aimed at examining a 

potential donor, harvesting tissues, their transportation and quarantine. At 

all stages of this process, clear regulations are required that would define 

acceptable and unacceptable actions, as well as the conditions under 

which they can be carried out within the framework of tissue harvesting. 

It is obvious that surviving tissues (capable of maintaining their viability 

for a certain period of time) can be removed from a donor at a later 

period, in contrast to the tissues that are not capable of vital activity after 

the donor's death. In this case, the possibility to perform an emergency or 



 

 

urgent operation to remove the tissue is extremely essential. In the 

absence of a specialized team for the removal of donor tissues in medical 

institutions, it is relevant to involve mobile field teams, which requires 

close cooperation between various medical disciplines. In this regard, the 

development of legislative acts aimed at regulating the activities of tissue 

banks becomes particularly important. 

In the world practice, there is a clear tendency to create 

professional communities in the field of development of tissue 

institutions, both at the national and international levels. Most likely, the 

extent of this process will increase in future. The development of 

cooperation in tissue banking is extremely relevant for our country. It is 

necessary to create national associations for a close cooperation in the 

field of tissue procurement, regulation and standardization of all stages of 

working with donors and donor tissues, for assessing the quality and 

safety of tissue grafts and biomedical products based on them. 

 

References 

1. Reverdin JL. Greffe épidermique. Expérience faitedans le 

service de M. le docteur Gyon à l'Hôpital Necker. Bull Soc Imp Chir 

Paris. 1869;10(IIesérie):511–515. 

2. Macewen W. Observations concer-ning transplantation on bone. 

Proc R Soc Lond. 1881;32:232–247. 

3. Girdner JH. Skin-grafting with grafts taken from the dead 

subject. Med Record NY. 1881;20:119–120. 

4. Wentscher J. A further contribution about the survivability of 

human epidermal cells. Dtsch Z Chir. 1903;70:21–44. 

5. Joyce MJ. American Association of Tissue Banks: a historical 

reflection upon entering the 21st century. Cell Tissue Bank. 2000;1(1):5–

8. PMID: 15256964 https://doi.org/10.1023/A:1010136408283 



 

 

6. Bailey AM, Arcidiacono J, Benton KA, Taraporewala Z, 

Winitsky S. United States food and drug administration regulation of 

gene and cell therapies. Adv Exp Med Biol. 2015;871:1–29. PMID: 

26374210 https://doi.org/10.1007/978-3-319-18618-4_1 

7. Kalter ES, de By TM. Tissue bankin-g programmes in Europe. 

Br Med Bull. 1997;53(4):798–816. PMID: 9536529 

https://doi.org/10.1093/oxfordjournals.bmb.a011649 

8. Klen R. Establishment of the 1st European tissue bank and a 

vision of the future of tissue banking. Cell Tissue Bank. 2004;5(3):185–

189. PMID: 15509907 https://doi.org/10.1023/B:CATB.0000046064.37862.b0 

9. Cahane M, van Baare J. European Association of Tissue Banks. 

Dev Ophthalmol. 2009;43:131–135. PMID: 19494645 

https://doi.org/10.1159/000223847 

10. Manyalich M, Navarro A, Koller J, Loty B, de Guerra A, Cornu 

O, et al. European quality system for tissue banking. 2009;41(6):2035–

2043. PMID: 19715826 https://doi.org/10.1016/j.transproceed.2009.06.157 

11. Phillips GO, Morales Pedraza J. The International Atomic 

Energy Agency (IAEA) Programme in radiation and tissue banking: Past, 

present and future. Cell Tissue Bank. 2003;4(2–4):69–76. PMID: 

15256842 https://doi.org/10.1023/B:CATB.0000007021.81293.e4 

12. Morales Pedraza J, Phillips GO. The evolution and impact of 

the International Atomic Energy Agency (IAEA) program on radiation 

and tissue banking in Asia and the Pacific region. Cell Tissue Bank. 

2009;10(2):87–91. PMID: 18575961 https://doi.org/10.1007/s10561-008-9089-9 

13. Cai L, Long C, Karki B, Nakarmi K, Iqbal A, Casertano M, et 

al. Creation of Nepal’s First Skin Bank. Plast Reconstr Surg Glob Open. 

2017;5(11):e1510. PMID: 29263946 

https://doi.org/10.1097/GOX.0000000000001510 



 

 

14. Tavousi SH, Ahmadabadi A, Sedaghat A, Khaleghi E, Rashchi 

M, Bonakdaran Z. Skin allograft procurement and transplantation in 

Mashhad, Iran: Are burn patients’ needs being met? Cell Tissue Bank. 

2017;18(3):397–402. PMID: 28439732 

https://doi.org/10.1007/s10561-017-9626-5 

15. Nather A, Mandy FSY, Ning T, Kaiying W. Tissue banking in 

Asia Pacific region: past, present and future. Cell Tissue Bank. 

2018;19(2):229–240. PMID: 29696489 

https://doi.org/10.1007/s10561-018-9697-y 

16. Lobo Gajiwala A. Regulatory aspects of tissue donation, 

banking and transplantation in India. Cell Tissue Bank. 2018;19(2):241–

248. PMID: 29728941 https://doi.org/10.1007/s10561-018-9689-y 

17. Gajiwala AL, Morales Pedraza J. The impact of the 

International Atomic Energy Agency (IAEA) program on radiation and 

tissue banking in India. Cell Tissue Bank. 2009;10(2):93–101. PMID: 

18581258 https://doi.org/10.1007/s10561-008-9086-z 

18. Zhang Y-M, Wang J-R, Zhang N-L, Liu X-M, Zhou M, Ma 

S-Y, et al. Rapid development of tissue bank achieved by International 

Atomic Energy Agency (IAEA) Tissue Banking Programme in China. 

Cell Tissue Bank. 2014;15(3):291–296. PMID: 23959505 

https://doi.org/10.1007/s10561-013-9393-x 

19. Gamero EC, Morales Pedraza J. The impact of the International 

Atomic Energy Agency (IAEA) program on radiation and tissue banking 

in Peru. Cell Tissue Bank. 2009;10(2):167–171. PMID: 18612849 

https://doi.org/10.1007/s10561-008-9093-0 

20. Herrera PA, Morales Pedraza J. The impact of the International 

Atomic Energy Agency (IAEA) program on radiation and tissue banking 

in Chile. Cell Tissue Bank. 2009;10(2):153–156. PMID: 18663601 

https://doi.org/10.1007/s10561-008-9095-y 



 

 

21. Kairiyama E, Morales Pedraza J. The impact of the 

International Atomic Energy Agency (IAEA) program on radiation and 

tissue banking in Argentina. Cell Tissue Bank. 2009;10(2):139–142. 

PMID: 18651244 https://doi.org/10.1007/s10561-008-9099-7 

22. Morales Pedraza J, Vajaradul Y, Alvarez I. The future role of 

the professional associations in the promotion of tissue banking activities 

in Asia and the Pacific and in the Latin America regions. Cell Tissue 

Bank. 2011;12(4):319–327. PMID: 20714808 

https://doi.org/10.1007/s10561-010-9214-4 

23. Morales Pedraza J, Phillips GO. The evolution and impact of 

the International Atomic Energy Agency (IAEA) program on radiation 

and tissue banking in the Latin American region. Cell Tissue Bank. 

2009;10(2):133–137. PMID: 18575962 

https://doi.org/10.1007/s10561-008-9084-1 

24. Morales Pedraza J, Phillips GO. The impact of the International 

Atomic Energy Agency (IAEA) program on radiation and tissue banking 

in Asia and the Pacific and the Latin American regions. Cell Tissue Bank. 

2009;10(2):79–86. PMID: 18696258 

https://doi.org/10.1007/s10561-008-9100-5 

25. Morales Pedraza J, Sa´nchez Noda EO, Rodrı´guez 

Cardona RL, Otero I. The impact of the International Atomic Energy 

Agency (IAEA) program on radiation and tissue banking in Cuba. Cell 

Tissue Bank. 2009;10(2):149–152. PMID: 18575959 

https://doi.org/10.1007/s10561-008-9098-8 

26. Lindeque BGP, Lindeque AM, Hausner H, Le Roux TLB. 

Tissue banking in South Africa: a 19-year history. Cell Tissue Bank. 

2005;6(1):65–70. PMID: 15735902 

https://doi.org/10.1007/s10561-005-5887-5 



 

 

27. Allorto N, Rogers AD, Rode H. “Getting under our skin”: 

Introducing banked allograft skin to burn surgery in South Africa. S Afr 

Med J. 2016;106(9):865–866. PMID: 27601105 

https://doi.org/10.7196/SAMJ.2016.v106i9.10852 

28. Brubaker SA. Meeting of the World Union of Tissue & Cell 

Banking Associations. Cell Tissue Bank. 2010;11:301–303. 

https://doi.org/10.1007/s10561-009-9162-z 

29. Sachkov AV, Borovkova NV, Zhirkova EA, Mironov AS, 

Borisov VS, Spiridonova TG, et al. Use of cadaver skin in the treatment 

of wounds. Transplantologiya. The Russian Journal of Transplantation. 

2018;10(4):327–335. (In Russ.). 

https://doi.org/10.23873/2074-0506-2018-10-4-327-335 

30. Tikhilov RM, Kochish AYu, Fomin NF. The N.I. Pirogov's 

contribution to the surgery of musculoskeletal system (on the occasion of 

the 200-th anniversary of the birth). Traumatology and Orthopedics of 

Russia. 2010;(4):102–110. (In Russ.). 

https://doi.org/10.21823/2311-2905-2010-0-4-102-110 

31. Shamov VN. Vozniknovenie idei perelivaniya krovi ot trupa i 

dal'neyshie perspektivy primeneniya fibrinoliznoy krovi. 

Eksperimental'naya khirurgiya. 1958;(5):8–14. (In Russ.). 

32. Shamov VN, Kostyukov MX. K izucheniyu gomoplastiki s 

trupa – perelivanie krovi ot trupa. Novyy khirurgicheskiy arkhiv. 

1929;18(1):184–195. (In Russ.). 

33. Simonyan KS, Gutiontova KP, Tsurinova EG. Posmertnaya 

krov' v aspekte transfuziologii. Moscow: Meditsina Publ.; 1975. (In 

Russ.). 

34. Sakayan RG. Perelivanie krovi po materialam Instituta im. 

Sklifosovskogo. In: Trudy 4-go Vseukrainskogo s"ezda khirurgov, 



 

 

(Kharkiv, September 6–10,1930). Dnepropetrovsk; 1931.p. 53–54. (In 

Russ.). 

35. Khvatov VB. Mediko-biologicheskie aspekty ispol'zovaniya 

posmertnoy krovi.Vestnik AMN SSSR. 1991;(9):18–24. (In Russ.). 

36. Filatov VP. Moiputi v nauke. Odessa: Oblizdat Publ.; 1955. (In 

Russ.). 

37. Peklina GP, Antipov NG, Mokienko SV, Khomenko TV, 

Smirnova AV. Vladimir Filatov is outstanding scientist, ophtalmologist 

and his contribution in tissue’s therapy studying. Norweg J Develop 

Internat Sci. 2020;(41–1):38–45.(In Russ.). 

38. Kulagin IN. Mekhanicheskaya obrabotka gomokosti. In: 

Perelivanie trupnoy krovi i nekotorye voprosy gomoplastiki: trudy nauch. 

sessii (Moscow, November 26–27, 1965). Moscow: NII SP im. N.V. 

Sklifosovskogo Publ.; 1967. Trudy Instituta, V. XIV: p.156–161. (In 

Russ.). 

39. Pafomov GA, Kulagin IN. Mekhanicheskaya obrabotka 

kostnykh transplantatov v steril'nykh usloviyakh: metodicheskie 

rekomendatsii. Moscow; 1977. (In Russ.). 

40. Roskov RV, Yushina TK. Morfologicheskie i biokhimicheskie 

izmeneniya v tkanyakh pri allotransplantatsii sukhozhiliy. Ortopediya i 

travmatologiya. 1979;(3):51–54. (In Russ.). 

41. Savelev VI, Kornilov NV, Ivankin DE, Linnik SA. 

Allotransplantatsiya formalinizirovannoy kostnoy tkani v travmatologii i 

ortopedii. St. Petersburg: MORSAR –AV Publ.; 2001. (In Russ.). 

42. Savelev VI. Poluchenie i khranenie demineralizovannoy 

kostnoy tkani dlya klinicheskogo primeneniya. In: Demineralizovannye 

kostnye transplantaty i ikh ispol'zovanie v vosstanovitel'noy khirurgii: 

sbornik nauchnykh trudov Ros NIITO im. R.R. Vredena. St. Petersburg; 

1996. p. 3-12. (In Russ.). 



 

 

43. Savelev VI. Opyt zagotovki i primeneniya 

demineralizovannykh kostnykh transplantatov. In: Transplantatsiya 

demineralizovannoy kostnoy tkani pri patologii oporno-dvigatel'noy 

sistemy: sbornik nauchnykh trudov LNIITO im. R.R. Vredena. Leningrad; 

1990. p. 4–22. (In Russ.). 

44. Gryaznukhin EG, Moskalev VP, Khromov AA. Opyt 

primeneniya razmel'chennoy demineralizovannoy kostnoytkani v 

travmatologii i ortopedii. Orthopaedics, Traumatology and Prosthetics. 

1990;(20):29–32. (In Russ.). 

45. Savelev VI, Bulatov AA. Demineralizovannaya kostnaya tkan' 

v travmatologii i ortopedii. In: Kornilov NV, Gryaznukhin EG. (eds.) 

Travmatologiya i ortopediya. Rukovodstvo dlya vrachey. V. IV. St. 

Petersburg: Gippokrat Publ.; 2004. p. 265–293. (In Russ.). 

46. Scott JA, Hsu H. Missing data issues at the FDA center for 

biologics evaluation and research. J Biopharm Statist. 2011;21(2):196–

201. PMID: 21390996 https://doi.org/10.1080/10543406.2011.550095 

47. Lin M, Lee S, Zhen B, Scott J, Horne A, Solomon G, et al. 

CBER’s Experience With Adaptive Design Clinical Trials. Ther Innov 

Regul Sci. 2015;50(2):195–203. PMID: 30227002 

https://doi.org/10.1177/2168479015604181 

 

Information about the authors 

Aleksandr S. Mironov, Cand. Sci. (Med.), Head of the Department 

for Tissue Preservation and Graft Manufacturing with an Operating Unit, 

N.V. Sklifosovsky Research Institute for Emergency Medicine, 

https://orcid.org/0000-0001-9592-7682 

20%, collection and analysis of material  

Natalya V. Borovkova, Dr. Sci. (Med.), Head of the Scientific 

Department of Biotechnologies and Transfusiology, N.V. Sklifosovsky 



 

 

Research Institute for Emergency Medicine, https://orcid.org/0000-0002-

8897-7523 

20%, writing the text of manuscript, text revision and correction 

Maksim S. Makarov, Cand. Sci. (Biol.), Senior Researcher of the 

Department of Biotechnologies and Transfusiology, N.V. Sklifosovsky 

Research Institute for Emergency Medicine, https://orcid.org/0000-0002-

2184-2982 

20%, text revision and correction  

Ivan N. Ponomarev, Cand. Sci. (Med.), Researcher of the 

Department of Biotechnologies and Transfusiology, N.V. Sklifosovsky 

Research Institute for Emergency Medicine, https://orcid.org/0000-0002-

2523-6939 

20%, writing the text of manuscript, selection and processing of 

illustrations, the list of literature arrangement  

Yuliy V. Andreev, Cand. Sci. (Med.), Senior Researcher of the 

Department of Biotechnologies and Transfusiology, N.V. Sklifosovsky 

Research Institute for Emergency Medicine, https://orcid.org/0000-0001-

8151-940X 

20%, selection and processing of illustrations, preparing and 

arranging the list of literature  
 

The article was received on November 20, 2020; 

Approved after reviewing December 3, 2020; 

Accepted for publication December 21, 2020 


