
 

 

 

 

FLUORESCEIN 

 

The brilliant green fluorescence of fluorescein under ultraviolet light. 

 

Introduction 

 

Fluorescein is a synthetic organic dye, with a wide range of applications.  

 

In medicine it is used as a diagnostic ocular dye or stain. 

 

It does not stain a normal cornea, but rather corneal abrasions or ulcers which appear as  

bright fluorescent green under blue light.  



 

Foreign bodies are surrounded by a green ring when the dye is applied.  

 

Conjunctival abrasions are also stained.  

  

 

Left: Typical appearance of herpetic dendritic ulcer under fluorescein staining. Right: 

Typical appearance of a traumatic corneal ulcer under fluorescein staining and cobalt 

blue light. 

 

History 

 

Fluorescein was first synthesized by the German chemist, Adolf von Baeyer (1835 - 

1917) in 1871. 

 

Von Baeyer also discovered the synthetic manufacture of the natural dye, indigo.  

 

Chemistry 

 

Fluorescein is disodium 2-(3-oxo-6-oxido-3H-xanthen-9-yl) benzoate. 

 

Classification 

 

Ophthalmic dyes include: 

 

1. Fluorescein  

 

 ● For staining of the cornea 

 



2. Rose Bengal (an iodinated derivative of fluorescein). 

 

 ● For staining of the conjunctiva  

 

3. Lissamine green  

 

Preparations 

 

Fluorescein sodium as: 

 

Ocular topical drops (sterile):  

 

● Eye drops, 1%, 2%, in 0.5 mL plastic dispensers (single use only)  

 

Solutions must be stored refrigerated at 2 - 8° Celsius.  

 

They must not be frozen  

 

They must not be exposed to strong light. 

 

Ocular topical drops in fixed-dose combination with lignocaine 

 

● Fluorescein sodium 0.25% + lignocaine hydrochloride 4%. 

 

Paper strips: 

 

● Impregnated  with 1 mg fluorescein 

 

Ampoules for IV injection: 

 

● 10 % in 5 mL ampoule  

 

● 25 % in 5 mL ampoule  

 

Mechanism of Action 

 

When fluorescein is stimulated by blue light in the range of 465 - 490 nanometres it 

fluoresces a bright green.   

 

The pattern of fluorescence facilitates the diagnosis of pathological changes to the ocular 

surface as well as within the retinal blood circulation. 

 

Pharmacodynamics 
 

Fluorescein does not stain a normal cornea. 

 

It rather stains corneal abrasions or ulcers which appear as  bright fluorescent green under 

blue light.  



 

Foreign bodies are surrounded by a green ring when the dye is applied.  

 

Conjunctival abrasions are also stained, (though rose bengal better stains the conjunctiva 

compared to fluorescein). 

  

Fluorescein can also temporarily stain the following orange:  

 

● Skin 

 

● Urine 

 

● Tears 

 

● Nasal secretions orange  

 

Fluorescein appears in the central artery of the eye within 7 - 14 seconds after IV 

administration 

 

Pharmacokinetics 

 

Absorption: 

 

● Fluorescein may be administered topically or IV for diagnostic retinal images    

 

Distribution 

 

● After intravenous injection, fluorescein is rapidly distributed throughout the body 

 and appears in the retinal tissues within a few seconds 

 

● Fluorescein reversibly binds to albumin at around 60% 

 

 Around 20% reversibly binds to red blood cells  

 

● Fluorescein distributes well into interstitial space with a Vd of 0.5 - 0.8 L/kg 

 

● Fluorescein is excreted into breast milk when administered by injection and by 

 ophthalmic drops 

 

Metabolism and excretion: 

 

● Fluorescein undergoes rapid metabolism to fluorescein monoglucuronide. 

 

Fluorescein monoglucuronide is about one third to one quarter as fluorescent as 

fluorescein, depending on the exact wavelength of excitation of the incident blue 

light 

 



● Terminal half-lives of fluorescein and fluorescein glucuronide in plasma are 

 approximately 23.5 and 264 minutes, respectively. 

 

The glucuronide contributes almost all the plasma fluorescence after 4 to 5 hours. 

 

● Fluorescein and its metabolites are then mainly eliminated via renal excretion. 

 

Indications 

 

 

1. Staining of the cornea for  

 

● The detection of foreign bodies 

 

● The highlighting of small foreign bodies 

 

2. Testing for the patency of the lacrimal ducts.  

  

 

3. IV administration for the diagnosis of retinal blood vessel diseases  

 

Contra-indications/precautions 

 

Known hypersensitivity (very rare  topically - rare IV)  

 

Pregnancy 

 

There have been no adequate and well controlled human studies on the safety of IV 

fluorescein sodium injection during pregnancy. 

 

Breast feeding 

 

Fluorescein is excreted into breast milk when administered by injection and by 

ophthalmic drops.  

 

Measurable concentrations can be detected for at least 4 days following injection; 

expressing and discarding milk during this time period is recommended by the 

manufacturer. 

 

Adverse Effects 

 

These include:  

 

1 Hypersensitivity / anaphylactic reactions (rare) 

 

2. Transient stinging on topical ocular application, (usually mild only).  

 

3. Possible infection with multiple topical use: 



 

● Fluorescein solutions, in the past, were a major cause of iatrogenic spread 

 of ocular infections.  

 

The most dangerous ocular pathogen, Pseudomonas aeruginosa, grows 

well in fluorescein solutions.  

 

The situation was not helped by the fact that it is impossible to use the 

usual preservatives in multi-dose containers as they adversely affect the 

fluorescein dye. It is important, therefore, that every care is taken when 

using this solution to avoid infecting already damaged eyes.  

 

Consequently fluorescein drops are now usually provided as single dose 

sterile solutions. When the solution is used the drops container is then 

discarded.  

 

4. Skin staining:  

 

● Within a few minutes of IV administration, fluorescein may stains the 

 skin a yellowish discolouration. This begins to fade after 6 - 12 hours of 

 dosing.  

 

5. Fluorescein may permanently stain soft contact lenses and clothing 

 

6. Care must be taken to avoid extravasation during IV injection. The high pH of the 

 fluorescein IV solution can result in local tissue damage. 

 

Dosing 

 

Once the dye is applied to the eye, examination is done under a cobalt blue light source 

to show the stained fluorescent lesion.    

 

Ophthalmic drops: 

 

● 1 or more drops is applied from the plastic dispenser, as required to fully stain the 

 eye.  

 

Overflow excess should may be wiped from the face with a tissue, in order to 

avoid staining of the skin.   

 

● When using lignocaine and fluorescein drops, care should be taken to protect the 

 anaesthetised eye from foreign body contamination for the duration of 

 anaesthesia. 

 

Ophthalmic fluorescein impregnated paper strips: 

 

● Moisten the strip with sterile water or saline. Touch conjunctiva or fornix with tip 

 of strip until adequately stained. 



 

Intravenous injection for retinal angiography: 

 

● 500 mg IV as a single dose into antecubital vein. 

 

A dose of 200 mg may be appropriate in cases when a highly sensitive imaging 

system (e.g. a scanning laser ophthalmoscope) is used. 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

Appendix 1 
 

Physical properties of the element cobalt 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Cobalt (from Life Science Library, “Matter”, 1963. ) 

 

Elemental symbol:  Co 

 

Atomic number  27 

 

Atomic weight :  58.933 

 

Melting point:   1495 °C 

 

Boiling point:   2927 °C 

 

Classification:   Metal. 

 

Physical Appearance:  Lustrous silver - gray 
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