






The nature of albumin as a water soluble protein alone may
be a factor in stabilising the preocular tear film. Results of the
clinical pilot study show that staining scores significantly
improved over the 4 week study period. Of special interest is
rose bengal, which is said to stain areas with poor protection
by the preocular tear film.24 This staining pattern can be
blocked by the addition of lactoferrin, transferrin, as well as
albumin.25 Topical albumin may therefore compensate for the
lack of soluble mucin in patients with Sjögren’s syndrome.
Our data also show that fluorescein staining also improves
with topical albumin application. Unlike rose bengal,
fluorescein is not blocked by albumin, and therefore the
data can be interpreted as an improvement in cell to cell
junctions of the cornea epithelium. Other possible therapeutic
effects exerted by albumin may include anti-inflammatory
properties26 or antioxidant effects.27 There is also the
possibility that albumin conjugates with other topical
medication allowing for a longer retention time on the ocular

surface. These are issues that we plan to pursue both in vivo
and in vitro.

The animal study revealed accelerated wound healing in
eyes receiving albumin drops. Although the experiment is not
a real model of dry eye, the experimental design was chosen
since it was the only feasible model for corneal trauma that
was both consistent and reproducible. The HA group was
included as a high viscosity control, and interestingly, this
group showed a delay in epithelialisation towards the end of
the wound healing process. The data seem to show that the
effects exerted by albumin are not only the result of increased
viscosity.

A large scale study is awaited for the use of albumin drops
in other ocular surface disorders in view of the limited nature
of this current study. Although the clinical pilot study was
limited to Sjögren-type dry eye patients, the results of the
animal study show that albumin may also benefit patients
with persistent epithelial defects. The ideal concentration for

Figure 2 Pretrial slit lamp view for
patient 5 with rose bengal (A) and
fluorescein stain (B). Both stains
improved after the first 2 weeks of
albumin application (C) (D).

Figure 3 Pretrial slit lamp view for
patient 9 with rose bengal (A) and
fluorescein stain (B). Both stains
improved after the first 2 weeks of
albumin application (C) (D).

1282 Shimmura, Ueno, Matsumoto, et al

www.bjophthalmol.com

 group.bmj.com on February 12, 2012 - Published by bjo.bmj.comDownloaded from 



albumin formulas also need to be determined, since the
clinical trial of this study concentrated on the 5% solution, a
concentration which was chosen on the basis that this was
within the range of protein contents in tears.

Although no adverse effects were observed during the
clinical study, a minute risk of transmissible viral and prion
disease cannot be ruled out. Given the promising data
presented in this pilot study, an extended clinical trial is
worth considering. In view of the problems associated with
blood products, the mass production of albumin by bioengi-
neering techniques should be considered. The feasibility of
developing such a product has already been proved by many
of the insulin products available for diabetics. The need for
albumin in other areas of medicine should also be a driving
force in the development of bioengineered albumin eye drops.
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