
221

Policy & practice

Bull World Health Organ 2011;89:221–226 | doi:10.2471/BLT.10.079426

Introduction
Most vaccines are delivered by the intramuscular or subcutaneous 
routes using a needle and syringe; the intradermal route is only 
widely used for the administration of Bacille Calmette-Guérin 
and rabies vaccines. However there is renewed interest in intra-
dermal vaccine delivery, driven by the fact that the dermis and 
epidermis of human skin are rich in antigen-presenting cells, 
suggesting that delivery of vaccines to these layers, rather than 
to muscle or subcutaneous tissue, should be more efficient and 
induce protective immune responses with smaller amounts of 
vaccine antigen.1

Clinical trials investigating intradermal delivery and its po-
tential for dose-sparing have been conducted with several differ-
ent vaccines, with variable results. These have been reviewed in a 
recent report from the Program for Appropriate Technology in 
Health (PATH) and the World Health Organization (WHO).2 
For some vaccines, there has been a clear demonstration of dose-
sparing by intradermal delivery; however, there are several gaps in 
knowledge as well as developmental and operational challenges 
to overcome if the benefits of using intradermal delivery are to 
be fully realized.

Potential benefits
Dose-sparing arising from intradermal delivery of vaccines could 
be beneficial to immunization programmes, particularly in 
resource-poor settings, by potentially reducing the per-injection 
cost (including transport and storage) of vaccines because more 
doses might be obtained from the existing vaccine presentation.

Dose-sparing might also “stretch” the availability of vaccines 
in cases where supply is limited by manufacturing capacity. This 
is probably most relevant for pandemic influenza vaccines where 
global production capacity limits access to a vaccine at the start 

of a pandemic.3 In 2009, H1N1 vaccine was not available in most 
low-income countries until 8 months after WHO’s declaration 
of the influenza pandemic.4

Other vaccines with potential supply constraints include 
yellow fever and inactivated poliovirus vaccines.5,6 The level of 
demand for inactivated poliovirus vaccine in the period follow-
ing eradication of wild-type polioviruses and the end of the use 
of oral poliovirus vaccines is uncertain, but modelling suggests 
that there could be a “demand spike” and supply shortage of 
inactivated poliovirus vaccine during this period.6

New delivery devices
New devices for easier, more reliable intradermal delivery as 
alternatives to the currently used Mantoux technique are being 
developed.2,7 Some of the devices such as disposable-syringe jet 
injectors are needle-free and could therefore reduce or eliminate 
needlestick injuries and the costs associated with their treatment, 
estimated at US$ 535 million per year worldwide.8 Other intra-
dermal delivery devices such as microneedle patches are likely 
to occupy less volume than vials or prefilled syringes, thereby 
reducing demands on cold-chain capacity.

Current clinical research
The recent PATH and WHO report reviewed more than 90 
clinical trials of intradermal delivery with vaccines against 11 
diseases.2 For some vaccines, notably influenza and rabies vac-
cines, intradermal delivery of reduced doses resulted in equiva-
lent immune responses to the standard dose delivered by the 
standard route. Data from trials with hepatitis B vaccine were 
more variable, but also regarded as encouraging.9 Promising 
data demonstrating dose-sparing have also been obtained with 
other vaccines including inactivated poliovirus, yellow fever and 
hepatitis A vaccines.2
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Results from clinical trials published 
since the completion of the report provide 
further evidence for dose-sparing using 
the intradermal route. One study com-
pared equivalent doses of modified vac-
cinia Ankara delivered by subcutaneous, 
intramuscular and intradermal routes; 
equivalent immune responses and protec-
tion against vaccinia-virus challenge were 
induced with intradermal doses ten-fold 
lower than those delivered by intramuscu-
lar or subcutaneous injection.10,11

Two recently published trials of in-
tradermal delivery of reduced (20%) doses 
of inactivated poliovirus vaccines have re-
ported contrasting results: one trial found 
that reduced intradermal doses adminis-
tered to infants aged 2, 4 and 6 months 
induced similar rates of seroconversion 
but lower mean antibody titres, compared 
with intramuscular injection;12 however a 
similar study administered the vaccine at 
6, 10 and 14 weeks of age and observed 
inferior seroconversion rates with reduced 
intradermal doses.13

Trials of intradermal immunization 
with seasonal and pandemic influenza 
vaccines have also been reported in the 
past year. Dose-sparing was not observed 
with a nonadjuvanted, subvirion H5N1 
vaccine,14 whereas a 60% intradermal dose 
of a trivalent seasonal flu vaccine resulted 
in similar immunogenicity as a standard 
dose delivered intramuscularly.15

Some rabies vaccines are already de-
livered using intradermal regimens using 
needle and syringe.16,17 Recently, a new 
intradermal injection device (SoluviaTM, 
Becton Dickinson, Franklin Lakes, NJ, 
United States of America) was evalu-
ated for intradermal delivery of rabies 
vaccine; intradermal administration of 
a 25% dose of rabies vaccine resulted in 
equivalent antibody titres and serocon-
version rates to the full dose delivered 
intramuscularly. The same study also 
evaluated an epidermal vaccination de-
vice (OnvaxTM, Becton Dickinson) that 
did not induce an immune response in 
the recipients.18

Recent vaccine approvals
A new presentation of a split, trivalent 
seasonal influenza vaccine, Intanza® 
(sanofi pasteur, Lyon, France) has been 
developed for intradermal immuniza-
tion. The vaccine is delivered using the 
SoluviaTM device, a prefilled syringe with a 
single needle that is 1.5 mm in length.19,20 
Immune responses equivalent to those 
induced by the standard regimen can be 

achieved using this device and 60% of the 
standard dose of influenza vaccine.21,22 A 
reduced-dose formulation (9-µg haemag-
glutinin rather than the standard 15-µg 
haemagglutinin) for use in healthy adults 
and a 15-µg haemagglutinin formulation 
for intradermal delivery in adults aged 
≥ 60 years have been approved in Austra-
lia, Europe and New Zealand.23–25

Knowledge gaps
Despite the number of clinical trials 
conducted, there is still a lack of certainty 
whether intradermal delivery offers 
significant immunological advantages 
compared with intramuscular  or 
subcutaneous delivery. Very few trials 
have compared equivalent doses (amounts 
of antigen) delivered by the different 
routes and, as such, do not permit direct 
comparison of relative immunological 
efficacy of the different methods; the 
recent studies with modified vaccinia 
Ankara are notable exceptions.10,11 Most 
trials have aimed only to determine 
whether reduced intradermal doses were 
able to induce a sufficient or non-inferior 
immune response compared with the 
standard regimen. In these cases it is 
possible that a reduced dose delivered by 
the standard route would also have resulted 
in an equivalent immune response, as 
has been reported with some influenza 
vaccines.26,27 Furthermore, the majority 
of dose-sparing trials have for reasons of 
practical simplicity delivered 10% or 20% 
of the standard dose intradermally. Finer 
dose-titrations such as those performed 
with influenza vaccines have shown that 
less-dramatic reductions in dose, such as a 
40% reduction, might be more realistic.22 
To address these concerns, future studies 
should compare equivalent antigen doses 
given by the intradermal and standard 
route and, if possible, establish a dose–
response relationship to determine 
whether any dose-sparing effect observed 
is simply due to using doses of antigen 
from the plateau-portion of the dose–
response curve.

Which vaccines?
For any vaccine, the drivers for chang-
ing to the intradermal route, such as the 
need for dose-sparing to reduce costs 
and “stretch” the available manufacturing 
capacity, have to be assessed, but the suit-
ability of the vaccine type and formula-
tion for administration by this route also 
need to be considered.

Live-attenuated vaccines have been 
successfully delivered intradermally and 
should be good candidates for intrader-
mal delivery providing that appropriate 
formulations can be developed.2 Reduced 
doses of inactivated whole-virion vaccines, 
such as rabies and inactivated poliovirus 
vaccines, have also shown satisfactory 
immunogenicity when delivered intrader-
mally. Inactivated whole-virion influenza 
vaccines might also be suitable because 
they have intrinsic immune-stimulating 
sequences, which might avoid the need 
for additional adjuvants.28 There are no 
published clinical data regarding intrader-
mal delivery of polysaccharide conjugate 
vaccines, which include meningococcal 
and pneumococcal conjugate vaccines, 
yet evaluation would be worthwhile par-
ticularly because high cost has limited the 
introduction of pneumococcal conjugate 
vaccines in some low-resource countries.29

Vaccines that contain aluminium-
based or oil-in-water adjuvants are likely 
to have unacceptable local reactogenicity 
following intradermal administration. 
Clinical trials of intradermal delivery of 
vaccines formulated with these or novel 
adjuvants are needed.

Potential benefits
Realistic estimates of the cost savings that 
might be achieved by ID dose-sparing 
have not been established for most vac-
cines, especially those that might be 
relevant to routine immunization in low- 
and middle-resource countries.

Cell-culture-produced rabies vac-
cines are expensive and are used in 
complex, multi-dose schedules for post-
exposure prophylaxis. A limited number 
of cell-culture-derived rabies vaccines and 
two intradermal immunization regimens 
are already recommended by WHO.16,17 
The overall costs involved in adminis-
tering post-exposure prophylaxis using 
intramuscular or intradermal regimens 
in different clinic settings in India have 
been compared.30 Although significant 
savings were achieved with intradermal 
regimens, reducing the dose to 20% of 
the intramuscular dose did not reduce the 
overall costs by 80%, instead savings of 
15–38% were obtained, depending on the 
setting. Intradermal regimens that used 
10% rather than 20% of the standard dose 
resulted in a further reduction in costs of 
only 9–15%. Furthermore, the estimates 
did not include costs resulting from vac-
cine wastage, which were expected to be 
higher in intradermal regimens.
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This example reinforces the point 
that the cost of manufacturing a vaccine 
is only a proportion of the overall cost of 
delivering each dose; furthermore, vaccine 
manufacturers will not necessarily pass on 
the full savings arising from a reduction in 
antigen content per dose. Novel devices 
for intradermal delivery are likely to be 
more expensive than needles and syringes, 
and immunization programmes using 
new devices will also incur the costs of 
retraining health workers.

A major benefit of changing to nee-
dle-free devices is a reduction in the direct 
health-care and societal costs resulting 
from needlestick injuries, although this is 
difficult to quantify in financial terms.8,31 
A reduction in the use of sharps and their 
associated costs could also be achieved, 
possibly more easily, by using needle-free 
delivery devices such as disposable-syringe 
jet injectors, without changing the route 
or dose of vaccine administered.

The incremental costs associated 
with changing some routine childhood 
vaccinations in Brazil, India and South 
Africa to intradermal delivery of reduced 
(20%) doses have been modelled.32 For In-
dia and South Africa, the model indicated 
that intradermal delivery of reduced doses 
of hepatitis B vaccine using disposable-
syringe jet injectors would increase the 
overall costs per fully-immunized child by 
US$ 0.45 and by US$ 0.76, respectively; 
hepatitis B vaccine is only one of five or six 
infant vaccines routinely administered in 
these two countries. In contrast, in Brazil, 
the model indicated that intradermal 
reduced doses of hepatitis B and yellow 
fever vaccines would reduce overall costs 
per fully-immunized child by US$ 0.11. 
Although antigen content of the vaccines 
delivered intradermally was reduced by 
80%, the model assumed that prices were 
only reduced by 20%. The model did not 
include costs associated with treatment 
of bloodborne infections transmitted 
by sharps.

PATH has modelled the potential 
incremental costs of routine immuniza-
tion with inactivated poliovirus vaccines 
in India. This analysis assumed that the 
full cost savings resulting from reduced 
antigen content were passed on by 
manufacturers and included estimates for 
costs due to transmission of bloodborne 
infection. In this case, delivery of a 20% 
intradermal dose with either needle and 
syringe or disposable-syringe jet injectors 
could result in cost savings of 71–73% per 
immunized child.33

In applications where it is war-
ranted, significant investment by vaccine 
manufacturers and other stakeholders 
will be required to change the route 
of vaccine delivery. It is important, 
therefore, to model accurately the costs 
involved to determine the potential 
benefits and to support the case for in-
vestment. Decisions should be based on 
cost modelling and economic analysis, 
with continual improvement of inputs 
and assumptions.

Challenges
Changing the delivery route and dose for 
a vaccine is not a straightforward task, and 
several challenges and operational issues 
need to be addressed.

Demonstration of efficacy
The applicability and benefits of intrader-
mal administration will vary among vac-
cines; it cannot be assumed that reduced 
intradermal doses will be efficacious in all 
cases. Even when there is dose-sparing, it 
might not be with a dose as low as 20% 
or 10% of the standard dose. The degree 
of dose-sparing that can be achieved will 
need to be determined for each vaccine in 
non-inferiority trials. It will also be impor-
tant to maintain a “margin of safety” to 
ensure adequate immunogenicity across 
the whole target population and to en-
sure the potency of the reduced dose is 
sufficient to induce protection at the end 
of the vaccine’s shelf life.

Reformulation
Intradermal doses of 20% of a standard 
0.5 ml dose or 10% of a 1.0 ml dose 
might not require reformulation; 0.1 ml 
of the existing formulation could easily 
be administered, as is the usual practice 
in clinical trials of intradermal delivery. 
If more antigen per dose is required, then 
the vaccine will need to be concentrated 
so that it can be delivered in the smaller 
volume. In the development of Intanza®, 
which contains 60% of the standard 
amount of antigen in 20% of the volume, 
there were challenges filling the device 
with a small volume as well as adjusting 
vaccine concentration and viscosity.34 

Even if there is no need to adjust the 
concentration of the vaccine, it might 
be necessary to incorporate a preserva-
tive into the formulation if dose-sparing 
means that more than one dose can be 
obtained per vial.

Vaccine presentation
One consequence of delivering a smaller 
volume per dose is that a single-dose vial 
presentation would effectively become a 
multi-dose vial, yielding perhaps 5 or 10 
intradermal doses. Liquid vaccines with 
multi-dose vial presentations can contain 
preservatives so that unused vaccine can 
be stored more safely beyond the end of 
an immunization session.35 Single-dose 
vials do not typically contain thiomersal 
or other preservatives. If dose-sparing 
allows multiple doses to be drawn from 
preservative-free vaccines in single-dose 
vials, unused vaccine would have to be 
discarded at the end of the immuniza-
tion session. Computer modelling has 
shown that matching the number of doses 
per vial with the immunization session’s 
size has a significant economic impact 
in terms of minimizing vaccine wastage 
as well as supply, storage and disposal 
costs.36 For some vaccines and settings, 
fewer than five doses per vial would be 
the most cost-effective option. Therefore, 
alternative, smaller-volume presentations 
might be required, otherwise intradermal 
delivery might not yield the expected cost 
savings in settings where immunization 
session-sizes are small.

Regulatory issues
Intradermal delivery of fractional doses of 
an existing vaccine formulation intended 
for subcutaneous/intramuscular injec-
tion would have to be undertaken on an 
“off-label” basis. A licensing amendment 
between the relevant national regulatory 
authority and the vaccine producer would 
be needed to authorize official “on-label” 
use of fractional doses.37 Alternatively, 
marketing approval for the new intrader-
mal formulation and presentation of the 
vaccine would be needed.

For many existing vaccines, there 
might not be a sufficiently strong com-
mercial incentive for manufacturers to 
undertake the expensive processes of 
reformulation, production of new pre-
sentations and application for marketing 
authorizations for a new delivery route. 
Novel vaccines might, therefore, be more 
likely candidates for intradermal delivery. 
This route should be evaluated early in 
research and development to avoid expen-
sive retesting and redevelopment at a later 
stage. Unless there are strong drivers to use 
the intradermal route, vaccine manufac-
turers are likely to continue to use stan-
dard presentations and routes of delivery 
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even for new vaccines, thereby reducing 
risk from the development process.

Device development
Novel devices for simple, reliable and 
reproducible intradermal delivery of vac-
cines will be needed if this route is to be 
widely used. There are several different 
types of intradermal delivery devices in 
development.1,2,7 However they cannot 
be developed in isolation; the device 
inventors require access to vaccines and 
collaboration with vaccine manufactur-
ers to enable development, testing and 
approval of device/vaccine combinations.

In the shorter term, delivery technol-
ogies could include simple adapters fitted 
to existing needles and syringes to control 
the depth and angle of delivery, syringe-
mounted arrays of hollow microneedles 
and needle-free disposable-syringe jet 
injectors.2 Each of these approaches is 
compatible with existing liquid and ly-
ophilized formulations and presentations 
and so should be simpler to introduce into 
immunization programmes than some 
other technologies.

Devices that are in earlier stages 
of development include skin-patches 
covered in microneedles coated with, 

or composed of, vaccine. Encouraging 
preclinical data have been obtained with 
several formats of this type of device.38–40 
Challenges remain in producing solid 
formulations of different types of vaccine 
antigens, developing methods for coating 
sufficient antigen onto the microneedles 
and controlling the reproducibility of 
antigen delivery. If these can be overcome, 
microneedle patches could provide sev-
eral benefits in addition to dose-sparing, 
including small-packaged volumes and 
simplicity of use.

Conclusion
Data from clinical trials indicate that 
intradermal delivery of reduced doses of 
some, although not all, vaccines results 
in equivalent immune responses to the 
standard regimen. An increasing number 
of trials are producing data that support 
dose-sparing. However, there are signifi-
cant operational challenges, such as re-
formulation, changing from a single- to a 
multiple-dose presentation, development 
of intradermal delivery devices and train-
ing health workers. Economic studies 
and modelling exercises have shown that 
cost savings should be achievable with 
intradermal immunization with some 

vaccines. These analyses are needed to 
help guide and support development and 
implementation of intradermal vaccine 
delivery as well as provide an indication 
of potential savings.

Research and development in all of 
these disciplines is required if the promise 
of intradermal delivery is to be realized; 
this will require collaboration between 
academic and clinical researchers, vaccine 
manufacturers, device developers, regula-
tory authorities, national immunization 
programmes and nongovernmental global 
health organizations. A careful evaluation 
of all aspects of this route of delivery for 
vaccines should continue to be a priority 
for global public health. ■
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الملخص
إعطاء اللقاحات داخل الأدمة: فوائد ممكنة وتحديات راهنة 

قد يكون إعطاء مستضدات اللقاح في الأدمة أو بشرة جلد الإنسان (مثل الحقن 
داخل الأدمة مباشرة( أكثر فاعلية من الحقن العضلي أو الحقن تحت الجلد، 
مما يعني خفض حجم المستضد. وهذا ما يعرف بالاقتصاد في الجرعة وهو 
اللقاحات، وليس كلها. وقد يكون  ما أوضحته التجارب السريرية مع بعض 
للاقتصاد في الجرعة فائدة تكتسبها برامج التمنيع من حيث إمكانية خفض 
تكاليف الشراء، وتوزيع وتخزين اللقاحات، بالإضافة إلى زيادة توفيراللقاحات 
نفسها وارتفاع فعاليته.إن ما تم الحصول عليه من المعطيات الخاصة بإعطاء 
بعض اللقاحات عن طريق الأدمة معطيات مشجعة وتستحق أن تتم درساتها 

باستفاضة والعمل على تطويرها، ومع ذلك، هناك ثغرات يجب التصدي لها 
تتمثل في المعرفة والتحجيات العملية مثل إعادة الصياغة، والتوسع في تقديم 
أنواع اللقاحات وتطوير جهائز جديدة للمساعدة في تقديم اللقاح بالحقن 
في الأدمة. كما ينبغي وضع نموذج للتكلفة ومدى التوفير المحتمل الناجم عن 
الحقن داخل الأدمة لتقديم توقعات حقيقية للفائدة المحتملة ولدعم حالات 
من  المزيد  الأدمة  داخل  اللقاح  بإعطاء  والعمل  تنفيذ  ويتطلب  الاستثمار. 
تطبيق وامتصاص لقاح الأدمة المزيد من البحث والتطوير وهذا يعتمد على 

التعاون بين العديد من أصحاب المصلحة العاملين في مجال التلقيح.

摘要 
疫苗皮内接种:潜在益处和当前面临的挑战
疫苗抗原给药至人体皮肤的真皮层和/或表皮层(即皮内接
种)可能较肌肉或皮下组织注射更为有效,这样能够降低抗
原用量。这就是所谓的剂量节约,而且已有一些(但并非所
有)疫苗在临床试验中获得验证。降低剂量可减少疫苗购
买、配送和储存费用,从而有益于免疫接种计划;增加疫苗
的可获得性和有效性。部分疫苗皮内接种获得的数据令人
鼓舞,这值得进一步的研究和开发;但是现有知识和实践中仍

有鸿沟需要弥补,例如改造剂型、优化疫苗抗原呈递以及开
发新型疫苗皮内接种辅助器械。必须对皮内接种带来的成
本及潜在节约进行建模,以便对潜在益处提供符合现实的期
望值,并为争取投资提供支持案例。疫苗皮内接种的实施和
开展需要进一步研究和开发,这取决于多方利益攸关者在疫
苗接种领域中的合作。
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Résumé

Injection intradermique de vaccins: les défis potentiels et les défis actuels
L’injection d’antigènes de vaccin dans le derme et/ou l’épiderme de la peau 
chez l’homme (appelée injection intradermique) peut s’avérer plus efficace 
qu’une injection dans le muscle ou dans le tissu sous-cutané, réduisant 
de ce fait les volumes d’antigène. C’est ce qu’on appelle l’utilisation 
parcimonieuse des doses, qui a été démontrée lors d’essais cliniques avec 
certains vaccins, mais pas tous. Cette limitation des doses pourrait être 
bénéfique aux programmes d’immunisation car elle pourrait diminuer les 
frais d’acquisition, de distribution et de stockage des vaccins, et augmenter 
par ailleurs leur disponibilité et leur efficacité. Les données obtenues 
avec l’injection intradermique de certains vaccins sont encourageantes 
et légitiment d’autres études et développements. Cependant, des 

écarts significatifs dans les connaissances et les enjeux opérationnels, 
comme la reformulation, l’optimisation de la présentation des vaccins et 
le développement de nouveaux dispositifs facilitant la distribution des 
vaccins intradermiques, doivent être abordés. Une modélisation des coûts 
et des économies potentielles provenant de l’injection intradermique doit 
être effectuée afin de proposer des prévisions réalistes des avantages 
potentiels et de plaider en faveur de l’investissement. La mise en œuvre 
et l’utilisation de l’injection intradermique des vaccins nécessitent 
des recherches et développements supplémentaires, dépendant de la 
collaboration entre de nombreuses parties prenantes dans le domaine 
de la vaccination.

Резюме
Внутрикожное введение вакцин: потенциальные преимущества и существующие проблемы
Введение антигенов вакцины в дерму и/или эпидермис 
человеческой кожи (т. е. внутрикожное введение) может 
быть более экономичным, чем инъекция в мышцу или 
подкожную ткань, так как снижает объем антигена. Эта 
практика известна как экономная дозировка и была 
продемонстрирована во время клинических испытаний на 
некоторых, хотя и не всех, вакцинах. Экономная дозировка 
могла бы принести пользу программам иммунизации 
благодаря потенциальному снижению затрат на закупку, 
распределение и хранение вакцин, а также благодаря 
повышению их доступности и эффективности. Полученные 
данные о внутрикожном введении некоторых вакцин 
являются обнадеживающими и требуют проведения 
дальнейших исследований и разработок. Вместе с тем 

необходимо устранить серьезные пробелы в знаниях и 
решить оперативные проблемы, такие как реформуляция, 
оптимизация расфасовки вакцины и разработка нового 
оборудования, призванного облегчить внутрикожное 
введение вакцины. Для формирования реалистичных 
ожиданий в отношении потенциальных выгод и для более 
убедительного обоснования инвестиций необходимо 
провести моделирование затрат и потенциальной 
экономии от внутрикожного введения вакцин. Внедрение 
и освоение внутрикожного введения вакцин требует 
дальнейших исследований и разработок, которые зависят 
от сотрудничества с многочисленными заинтересованными 
сторонами в сфере вакцинации.

Resumen

Administración de vacunas por vía intradérmica: posibles beneficios y retos actuales
La administración de los antígenos de una vacuna a través de la dermis 
y/o de la epidermis de la piel humana (es decir, la administración por vía 
intradérmica) podría resultar más eficaz que la inyección intramuscular 
o subcutánea, reduciendo de este modo los volúmenes de antígenos. 
Esta vía de administración permite reducir la dosis necesaria, según ha 
quedado demostrado mediante ensayos clínicos en algunas vacunas, 
aunque no en todas. La disminución de la dosis podría ser beneficiosa 
para los programas de inmunización, ya que se reducirían los gastos 
correspondientes a la compra, la distribución y el almacenamiento de 
las vacunas, al tiempo que se incrementaría su disponibilidad y eficacia. 
Los datos obtenidos sobre la administración de algunas vacunas por vía 
intradérmica están impulsando y justificando la necesidad de realizar 

más estudios y potenciar su desarrollo, si bien se han observado algunas 
lagunas de conocimiento y retos operativos como su reformulación, la 
optimización de su presentación y el desarrollo de nuevos dispositivos 
que ayuden a satisfacer las necesidades que conlleva la administración 
por vía intradérmica. Deberían crearse modelos de los costes y del 
posible ahorro que conllevaría la administración por vía intradérmica para 
poder ofrecer así unas expectativas realistas de los posibles beneficios 
y apoyar proyectos de inversión. La puesta en marcha y aplicación de la 
administración de vacunas por vía intradérmica exige más investigación y 
desarrollo, que dependen de la colaboración entre las numerosas partes 
implicadas dentro del ámbito de la inmunización.
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