
 

 

 

HYDROFLUORIC ACID 

 

“Fairy with Peacock” Design drawing for Art Nouveau lamp, gouache watercolor, Philippe 

Wolfers, 1901. 

 

The erotic nature of many Art Nouveau works is one of the most prevalent features of the 

style. Nowhere is it more abundantly seen than in small scale sculptural or decorative arts 

objects such as ink-wells, carafes, centerpieces, candelabra, lamps and figurines, the kind of 

objects that were disseminated widely and could be brought into any middle class household. 

The eroticism of these objects is made all the more complex by their utility and domesticity. 

They often demand physical engagement: furniture or carafes where the handles are naked 

women that must be grasped; vessels that metamorphose into women inviting touch; lamps 

that provocatively pose women in suggestive positions. These erotically charged objects, 

unlike most sculpture, demand contact. 

 

The theme of objects fulfilling a sexual need was not a new one, although it found particular 

resonance in the fin de siècle. In Leopold von Sacher-Masoch’s novel Venus in Furs, Severin 



describes his lust for an inanimate sculpture of Venus: “I love her madly, passionately with a 

feverish intensity, as one can only love a woman who responds to one with a petrified smile. 

Often at night I pay a visit to my cold, cruel beloved; clasping her knees, I press my face 

against her cold pedestal and worship her”. The de Goncourt brothers wrote of the erotic 

fascination of their Rococo objects, developing an overtly sexual and torturous relationship 

with them: Jules recorded his dreams of “raping a delicate young woman” who resembled 

one of his rococo porcelain figurines. Edmond wrote of caressing his Clodion statuette “as if 

her stomach and neck had the touch of real skin”. The fetishistic concentration on the erotic 

potential of the object is implicit in much Art Nouveau. 

 

…The scale of the production and dissemination of these kinds of objects denoted a 

widespread “taste for the erotic”, not only among upper class and aristocratic collectors of 

the more explicit and expensive objects, but also by the middle classes, concerned to achieve 

the height of modern decorative style in their homes. During this period the erotic briefly 

came to denote the modern. 

 

…The end of the century saw the advent of mass advertising. Chromolithography as an 

artistic medium provided possibilities for mass communication that printers and artists were 

quick to take advantage of. Perhaps the most crucial development for advertising in the 20th 

century was the realisation that the successful advertisement sold an idea or lifestyle rather 

than a product, and sex sold products better than anything else. Just as the promise of sex 

could fill the theatres of Paris, so sex could sell anything from cigarettes and cars to painting 

and poetry. The erotic content in Art Nouveau advertising ranged from the subtle to the 

explicit. Designers did not just aim to sell the promise of sexual fulfillment to a male 

audience, but also, and extremely significantly, they were selling the idea of a sophisticated, 

decorative and glamorous identity to women, increasingly the dominant consumers. As it was 

women who often held the domestic purse strings, it was they who came to be associated with 

shopping. 

 

…The Art Nouveau style was short lived, collapsing finally in the years just prior to the First 

World War. The erotic content of so many Art Nouveau objects was undoubtedly a significant 

factor in its demise. The fundamental subversiveness of eroticism, its disregard for 

conventional morality or social structures, was recognised as a destabilising factor across the 

ideological spectrum. 

 

“Art Nouveau & the Erotic”, excerpts from commentary, Victoria and Albert Museum 

Website, April 2008, www.vam.ac.uk. 

  

A prime example of the eroticism that permeated the Art Nouveau movement was the Belgian 

Philippe Wolfers’ stunning “Fairy and Peacock” metal and glass lamp that created a 

sensation at the Exhibition of the Salon des Beaux-Arts of 1902. A whole range of media were 

used in Art nouveau objects, particularly the combination of metal and glass. Although the 

everyday nature of many of these objects “demanded physical engagement”, polite society at 

least, demanded a certain amount of decorum and respect would be required when doing so. 

This necessity for decorum and respect extended not only to the “end consumers” of these 

products but also to their producers. The glass etching involved in their production would on 

occasions require the use of the extremely corrosive agent, hydrofluoric acid. The non-

respectful handling of this substance could have the severest consequences. As the erotic 

content contributed to the ultimate demise of Art Nouveau, so could hydrogen fluoride bring 

about the ultimate demise of the artist.  

 



HYDROFLUORIC ACID 

 

Introduction 

 

Hydrofluoric acid (HF), is one of the strongest inorganic acids. 

 

Dermal exposure can result in the delayed onset of severe injury. 

 

Extensive dermal exposure to concentrated solutions can result in life threatening systemic 

fluorosis. 

 

Ingestion of HF is also likely to cause severe injury, and is potentially lethal. 

 

Sources: 

 

HF is used mainly in: 

 

● Glass etching. 

 

● Electronics and chemical industries. 

 

● Many rust removers. 

 

Pathophysiology 

 

HF acid is readily absorbed following ingestion or dermal exposure. It penetrates deeply into 

dermal tissues to release fluoride ions.  

 

Effects include: 

 

1. Immediate local action:  

 

● Hydrogen ions
 

produce a rapid coagulative necrosis resulting in eschar 

formation which limits further tissue penetration. 

 

2. A slower secondary necrosis, due to fluoride ions.  

 

● These (like alkalis) produce a liquifaction necrosis resulting in continuing 

penetration of the tissues (after primary exposure has ceased). 

 

● The fluoride ion complexes calcium and magnesium ions to form insoluble 

salts leading to cell destruction and severe pain. 

 

3. Systemic Fluorosis.  

 

This is a potentially lethal complication. 

 

Effects include: 

 

● Hypocalcemia, leading to prolonged QT and arrhythmias 

 



● Hypomagnesaemia 

 

● Hyperkalaemia (due to cell death and rhabdomyolysis).  

 

Clinically arrhythmias and tetany may be seen. 

 

Risk Assessment 

 

The risk of life-threatening systemic fluorosis is related to: 

 

1. Ingestion: 

 

 ● ≥ 100 mls of low concentration HF acid (6%) by an adult. 

 

● Ingestion of any volume of higher than 6% HF acid 

 

● Any ingestion of a HF acid containing product in children is potentially lethal. 

 

2. The extent of dermal exposure and the concentration of solution: 

 

 ● Dermal exposure with a 100% solution to 2.5 % of the body. 

 

● Dermal exposure with a 70% solution to 8.0 % of the body. 

 

● Dermal exposure with a 23% solution to 11.0 % of the body. 

 

Clinical Features 

 

Dermal exposure: 

 

Severity of burn will depend on:  

 

● Concentration of solution. 

 

● Surface area involved. 

 

● Duration of exposure. 

 

Hydrogen ions produce initial pain, whilst fluoride ions produce severe delayed pain. 

 

HF acid is a relatively weak acid in dilute solutions; i.e. relatively few free H
+ 

ions exist, there 

may be little or no initial pain with exposures to weak solutions, but with significant later 

pain due to f1ouride ion penetration of tissue. 

 

Important features of dermal exposure include: 

 

● Time of exposure to onset of symptoms is related to the concentration of the HF acid 

solution. Dermal contact with solutions of HF of concentrations less than 50 % may 

not be immediately painful.  

 

♥ Symptoms may take several hours to develop. 



 

● There is a gradual onset of deep, severe and unremitting pain at the region of contact, 

without obvious erythema of blistering. 

 

♥ The extent of tissue injury will often be far greater than that which is 

apparent on the surface. 

 

● Skin changes that eventually develop include: 

 

 ♥ Pallor and blanching after several hours. 

 

♥ Blistering or tissue loss may not be seen for many hours or even days. 

 

● Extensive exposures may result in systemic fluorosis. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Tissue damage to the tips of the index and middle fingers of the right hand of a patient 

exposed to hydrofluoric acid, (eMedicine Website) 

 

Inhalational exposure: 

 

● There is immediate onset of mucosal irritation  

 

● Later a chemical pneumonitis develops resulting in cough, dyspnoea and wheeze. 

 

● Severe cases will produce an ARDS type syndrome, (ie a non-cardiogenic pulmonary 

oedema). 

 

Ingestion: 

 

● GIT upset with higher concentrations (>20%).  

 

Perforation and haemorrhage may occur. 

 



● following ingestion, systemic fluorosis can result in lethal arrhythmias and these may 

occur without warning within 30 minutes to 6 hours post ingestion.  

 

Systemic fluorosis: 

 

● Tetany. 

 

● Unheralded, lethal ventricular arrhythmias.  

 

Investigations 

 

1. FBE 

 

2. U&Es/ glucose: 

 

● Urgent potassium in severe cases. 

 

3. CK 

 

4. Magnesium levels, in severe cases. 

 

5. Serum or ionized calcium: 

 

● Measure at presentation and at 4 hours in all patients with potential systemic 

poisoning and until cardiac monitoring ceases. 

 

6. ECG monitoring and serial ECGs: 

 

● Cardiac monitoring should continue in all patients with potential systemic 

fluorosis for at least 8 hours post ingestion and for 12 hours after extensive 

dermal exposure and until 12 lead ECG is normal. 

 

● Serial 12 lead ECGs should be done at least 2 hourly in all patients with 

potential systemic fluorosis until cardiac monitoring ceases. 

 

● In particular, prolongation of the QT interval will be a useful marker for 

hypocalcemia. 

 

7. Endoscopy: 

 

● This may be required to asses the extent of corrosive injury, but only once the 

patient has been stabilized. 

 

Management 

 

Dermal Exposure: 

 

1. First aid measures: 

 

● Remove contaminated clothing 

 



● Immediate irrigation with large amounts of water 

 

● Identify offending agent (concentration etc.). 

 

2. Analgesia: 

 

● Opioids may be required for analgesia. Pain is often out of proportion to the 

degree of apparent injury on the surface. 

 

● Local anaesthetic is best avoided, if possible, as this masks the return of pain 

(which indicates need for further calcium treatment.) 

 

3. Topical calcium gluconate measures: 

 

● 10% calcium gluconate solution: 

 

 ♥ As an initial measure the affected part can be soaked in 10% calcium 

 gluconate solution, prior to the procurement of calcium gluconate gel.     

 

● Calcium gluconate gel: 

 

 ♥ There is now a commercially available 2.5 % calcium gluconate gel 

 available. 

 

 Alternatively: 

 

 ♥ This can be made up by dissolving the 10% calcium gluconate solution, 

 in 3 times the volume of a water soluble lubricant such as K-Y gel. 

 

Mix 10mls of 10% Calcium gluconate with 30mls of K-Y gel (this 

gives a 2.5% solution) and soak the affected part in this preparation or 

for hands retain within a latex glove. 

 

Note that gel preparations other than K-Y may not mix well with 10% 

calcium gluconate solution. 

 

● The therapeutic end point will be resolution of pain. 

 

4. Calcium gluconate infiltration: 

 

 If pain relief is incomplete with above, then subcutaneous infiltration can be tried in 

suitable areas. 
 

Subcutaneous infiltration with 25 G needle, using 0.5ml/cm
2
 of Ca gluconate.  

 

CaCl2 should not be used for subcutaneous infiltration, as this is too irritating to the 

subcutaneous tissues in its own right. 

  

  Subcutaneous infiltration is not feasible if burns are: 

 

● Extensive. 



 

● Involve hands, digits, feet (too painful, ischaemia, doesn’t spread well) or 

subungual involvement. 

 

5. Regional calcium gluconate infusion: 

 

 In cases of significant involvement of the fingertips, (as shown above) removal of the 

nails has been advocated in the past to allow for adequate exposure to calcium 

gluconate.  

 

Current expert opinion however now considers that arterial calcium infusions or 

IV regional infusions probably make the need for this unnecessary.  

 

Regional infusion options include: 

 

● Intra-arterial infusions of calcium gluconate. 

 

● IV regional calcium gluconate, via a Bier’s block technique. 

 

These are useful for more extensive involvement of digits and hands or when 

more conservative methods fail. 

 

Intra-arterial Infusions: 

 

Technique: 

 

● Insert an arterial line into the radial, brachial or femoral artery. 

 

♥ This is inserted in the usual manner (ie directed towards the axilla, ie 

away from the fingers - providing the line is proximal to the lesion, 

back flow of the calcium solution will take it to the site of injury.  

 

● Infuse 10 mls of 10% calcium gluconate diluted in 40mls of normal saline 

over a period of 4 hours. 

 

● The infusion may be repeated as necessary. 

 

IV Regional Technique: 

 

Bier’s technique: 

 

Insert IV line proximally in the affected forearm. 

 

● Elevate and “exsanguinate” the arm. 

 

● Apply tourniquet (to 100 mmHg above SP) 

 

● Inject 10mls of 10% calcium gluconate made up in 40mls of normal saline. 

 

● Leave for 20 minutes (ischaemia not tolerated much longer than this). 

 



Advantages: 

 

● Easy & quick to perform. 

 

● Seems to be effective in at least mild/moderate cases. 

 

Ocular exposure: 

 

This is a potentially a very serious injury. 

 

● Local anaesthetic eye drops. 

 

● Narcotics may be needed. 

 

● Copious irrigation with normal saline. 

 

● Calcium gluconate solution irrigation to the eye is not recommended. 
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● Chloromycetin. 

 

● Mydriatics. 

 

● Urgent referral to ophthalmologist 

 

Ingestions: 

 

As for caustic ingestions 

 

● Emesis is contra indicated. 

 

● Watch for systemic toxicity 

 

● Endoscopic examination once the patient is clinically stable. 

 

Inhalation Pneumonitis: 

 

● Oxygenate via Hudson mask or CPAP if necessary. 

 

● Nebulized calcium gluconate as a 2.5% solution may be tried. 
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Systemic Toxicity: 

 

This can occur with extensive exposure and / or with concentrated solutions. 

 

Systemic fluorosis is potentially lethal time-critical emergency.    

 

● Manage in a monitored area.  

 

● 12 lead ECG and continuos monitoring. 

 

● Urgent calcium, potassium and magnesium levels. 



 

Features of severe systemic fluorosis include: 

  

● Hypomagnesaemia 

 

● Hyperkalaemia, look for ECG evidence. 

 

● Hypocalcaemia, check for: 

 

♥ On blood levels. 

 

♥ ECG for signs of prolonged QT (with risk of torsade) 

 

♥ Clinical signs (Chovstek’s/ Trousseau’s sign/ tetany). 

 

Hypocalcaemia must be treated early and aggressively with IV calcium treatment 

(here Ca Cl2 may be better than Ca gluconate). Large amounts may be required. 

 

Give an ampoule (ie 1 gram in 10 mls) IV of Calcium (chloride or gluconate) over 5 

minutes. This can be repeated in 10-15 minutes as required. 

 

For arrhythmias use: 

 

Calcium 

  

● Large and frequent dosing will usually be required. 

 

● Give 10 % calcium chloride IV 20 mls, and repeat every 5 minutes as required. 

 

Magnesium sulphate: 

 

● 10 mmols IV. 

 

Conventional anti-arrhythmic treatment should also be used. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

Commercially available 2.5% Calcium Gluconate gel 
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