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RICROLINRICROLIN  isis  anan  

ophthalmicophthalmic  drugdrug ( (dropsdrops) ) 

usedused  forfor a new  a new 

therapeuticaltherapeutical procedure procedure: : 

the the cornealcorneal  collagencollagen  

crosscross--linkinglinking  forfor the  the 

treatment of treatment of keratoconuskeratoconus  

and and secondarysecondary  cornealcorneal  

ectasiasectasias  

RICROLINRICROLIN  
((RIBOFLAVIN RIBOFLAVIN 00,,11%)%)  
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•• WasWas  discovereddiscovered in  in 1927 1927 byby  
PaulPaul  GyorgyGyorgy and  and itit  waswas  
synthesizedsynthesized  byby  RichardRichard  
KuhnKuhn in  in 19351935..  

•• InitiallyInitially  itit  waswas  calledcalled  
LactoflavinLactoflavin, , becausebecause of  of itsits  
high high concentrationconcentration in milk in milk..  

•• SuccessivelySuccessively a  a ribitolribitol  
moleculemolecule  waswas  foundfound and  and 
the the namename of  of VitVit.. B B2 2 waswas  
changedchanged in  in RiboflavinRiboflavin..  

RIBOFLAVINRIBOFLAVIN  
((VITVIT.. B B22))  
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•• RiboflavinRiboflavin  isis  anan  
heterocyclicheterocyclic  mixturemixture  
derivedderived  fromfrom  anan  
isoallosazineisoallosazine  moleculemolecule  
linkedlinked  withwith a  a ribitolribitol  
chainchain..  

•• ItIt’’s a yellow s a yellow substancesubstance  
barelybarely  solublesoluble in water in water, , 
itit  isis  heatingheating  resistantresistant  
and and highlyhighly  fluorescentfluorescent  
whenwhen  excitedexcited  byby UV  UV 
lightlight.. 

RIBOFLAVINRIBOFLAVIN  
((VITVIT.. B B22))  
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•• RiboflavinRiboflavin  isis  widelywidely  representedrepresented  

   in nature   in nature, , and and isis  foundfound in  in mammalianmammalian  
tissuestissues  asas a  a coenzymaticcoenzymatic  formform..  

•• RiboflavinRiboflavin  isis  involvedinvolved in  in manymany  
methabolicmethabolic  reactionsreactions..  

•• ItIt  looseslooses  itsits  vitaminicvitaminic  propertiesproperties ( (ribitolribitol  
radicalradical  detachmentdetachment) ) duringduring a light  a light 
exposureexposure  whenwhen a  a photoliticphotolitic  reactionreaction  
occursoccurs..  

RIBOFLAVINRIBOFLAVIN  
((VITVIT.. B B22))  
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•• CompositionComposition::  

  100 100 ml of ml of solutionsolution  containscontains::  

      RiboflavinRiboflavin  phosphatephosphate  0,1250,125 g g  

  DextranDextran T T500500  2020 g g  
          ExcipientExcipient :  : dihydratedihydrate  monobasicmonobasic  phosphatephosphate  ssodiumodium, , dihydratedihydrate  

dibasicdibasic  phosphatephosphate  ssodiumodium, , sodiumsodium  chloridechloride, , water water forfor  injectableinjectable  
solutionsolution q q..bb. . a a 100100 g g  

•• TonicityTonicity::  

  slightlyslightly  hypotonichypotonic  ophthalmicophthalmic  solutionsolution ( (290 290 
mOsmmOsm//ll))  

•• pHpH::  7,257,25..  

•• RICROLINRICROLIN  isis  preservativepreservative  freefree  

RICROLINRICROLIN    
  ((RIBOFLAVIN RIBOFLAVIN 00,,11%)%)  
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RICROLINRICROLIN    

RIBOFLAVIN RIBOFLAVIN 00,,11%%  

Stability 

  

AcceleratedAccelerated  stabilitystability  teststests at  at 5 5 

monthsmonths ( (20 20 monthsmonths of ordinary  of ordinary 

stabilitystability) ) show a show a RiboflavinRiboflavin  titretitre  

aboveabove 97 97%%, , in in accordanceaccordance  withwith  

the the GoodGood  LaboratoryLaboratory  PracticePractice..  
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•• RICROLINRICROLIN  ophthalmicophthalmic  solutionsolution  isis  sterilesterile, , 

accordingaccording  toto  currentcurrent GLP  GLP rulesrules..  

•• RICROLINRICROLIN  isis a  a MedicalMedical  DeviceDevice  ((CE CE 03730373))  

RICROLIN RICROLIN   
RIBOFLAVIN RIBOFLAVIN 00,,11%%  
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a: yield stress: 0.01183 Pa

b: viscosity: 0.2128 Pa.s

standard error: 1.921 

thixotropy: -12.33 Pa/s

normalised thixotropy: -1.051E-3 1/s

End condition: Finished normally

Giovanni misura 1-1727fGiovanni misura 1-1727f, Continuous ramp step 1

Giovanni misura 1-1727f, Continuous ramp step 2

Giovanni misura 1-1727f, Continuous ramp step 1 - Casson
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a: yield stress: 0.1084 Pa

b: viscosity: 0.1877 Pa.s

standard error: 9.249 

thixotropy: -9.230 Pa/s

normalised thixotropy: -8.679E-4 1/s

End condition: Finished normally

Sterilizzato-1738f, Continuous ramp step 1

Sterilizzato-1738f, Continuous ramp step 2

Sterilizzato-1738f, Continuous ramp step 1 - Casson

DextranDextran  sterilizedsterilized  DextranDextran  notnot  sterilizedsterilized  

RicrolinRicrolin  isis a  a viscousviscous  ophthalmicophthalmic  solutionsolution  thatthat  hashas  

photophoto--polymerizingpolymerizing  propertiesproperties  
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      PropertiesProperties  

      RiboflavinRiboflavin, , combinedcombined  withwith UV UV--A lightA light, , 

generate a generate a photophoto--polymerizyingpolymerizying  effecteffect on  on 

cornealcorneal  collagencollagen. . The The increaseincrease in  in rigidityrigidity  

of the of the cornealcorneal  structurestructure  isis due  due toto the  the 

formationformation of new  of new linkslinks  betweenbetween  collagencollagen  

fibersfibers. . ThisThis  isis the base of  the base of crosscross--linkinglinking  

treatmenttreatment..  

RICROLIN RICROLIN   
  ((RIBOFLAVIN RIBOFLAVIN 00,,11%)%)  
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•• In In 9090’’  startedstarted  researchresearch of the  of the 

““biologicalbiological  glueglue””  activableactivable  byby  thermicthermic  

or light or light sourcessources and  and ableable  toto  increaseincrease  

the the resistanceresistance of  of stromalstromal  collagencollagen. . 

TheseThese  studiesstudies  showedshowed  thatthat the  the linkinglinking  

action action waswas due  due toto  anan  oxidativeoxidative  

mechanismmechanism  inducedinduced  byby the  the releaserelease of  of 

oxyhydrilicoxyhydrilic  freefree  radicalsradicals. .   

  

The The CrossCross--LinkingLinking of  of collagencollagen  

Documentazione distribuita da A.I.CHE. - Associazione Italiana CHEratoconici ONLUS (www.assocheratocono.org)



  

 

 •• The The clinicalclinical  evidenceevidence  thatthat  diabeticdiabetic  

patientspatients are  are rarelyrarely  affectedaffected  byby  

keratoconuskeratoconus  supportedsupported  thesethese  studiesstudies. . 

In In affectedaffected  patientspatients the  the naturalnatural  crosscross--

linkinglinking  effecteffect of  of glucoseglucose  producesproduces  anan  

increaseincrease of  of cornealcorneal  resistanceresistance  

((MaillardMaillard’’s s reactionreaction). ).   

•• AnAn  increaseincrease in  in cornealcorneal  resistanceresistance, , due due 

toto  naturalnatural  collagencollagen  glycosilationglycosilation, , 

occursoccurs  alsoalso  withwith  ageingageing..  
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CrossCross--LinkingLinking  typestypes  

••  EnzymaticEnzymatic  CrossCross--linkinglinking::  
  --the the physiologicalphysiological  crosscross--linkinglinking  isis  performedperformed  byby    
    LysylLysyl--oxidaseoxidase  enzymeenzyme  

    --the the AGEsAGEs ( (AdvancedAdvanced  GlycationGlycation  EndproductsEndproducts) ) are are   

    liableliable  forfor  crosscross--linkinglinking in  in diabetesdiabetes  

••  ChemicalChemical  CrossCross--linkinglinking::  

    --glutaraldehydeglutaraldehyde, , formaldehydeformaldehyde  

••  PhotochemicalPhotochemical  CrossCross--linkinglinking::  
    --UV UV raysrays, , ionizingionizing  radiationradiation  

••  PhotoPhoto--oxidativeoxidative  CrossCross--linkinglinking::  

    --RIBOFLAVIN RIBOFLAVIN --  UVAUVA  
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RICROLINRICROLIN    
 ROLE OF RIBOFLAVIN in  ROLE OF RIBOFLAVIN in CrossCross--LinkingLinking treatment  treatment   

1.1. AbsorptionAbsorption of UV  of UV radiationradiation    

2.2. PhotoPhoto--sensitizingsensitizing  agentagent: : production of production of 
reactivereactive  oxygenoxygen  speciesspecies    

3.3. CornealCorneal  endotheliumendothelium and  and otherother  eyeeye  
structuresstructures  protectionprotection  
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The The parametersparameters  currentlycurrently  usedused  doesdoes  notnot  leadlead  
toto  anyany  riskrisk  toto the  the cornealcorneal  endotheliumendothelium [ [00,,11% % 
RiboflavinRiboflavin  reducesreduces UV  UV intensityintensity up  up toto 95 95% (% (00,,15 15 
mwmw//cmcm22)] )]   

  

WithoutWithout  RiboflavinRiboflavin the UV  the UV absorptionabsorption of  of almostalmost  
3030% % byby the  the endotheliumendothelium and  and 5050% % byby the  the lenslens  
waswas  measuredmeasured..  

RICROLINRICROLIN    
  ROLE OF RIBOFLAVIN in ROLE OF RIBOFLAVIN in CrossCross--LinkingLinking treatment  treatment   
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CrossCross--linkinglinking  effectseffects are  are directeddirected  toto the  the 

anterioranterior cornea  cornea becausebecause of  of RiboflavinRiboflavin high  high 

UVUV--A A absorptionabsorption  capacitycapacity. .   

  

  

ThusThus  cornealcorneal  endotheliumendothelium, , lenslens  

and retina and retina willwill  bebe  protectedprotected  

RICROLIN RICROLIN   
  ROLE OF RIBOFLAVIN in ROLE OF RIBOFLAVIN in CrossCross--LinkingLinking treatment  treatment   
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RICROLINRICROLIN  
ROLE OF T ROLE OF T 500500 DEXTRAN DEXTRAN  

RICROLIN RICROLIN containscontains    DextranDextran T  T 500 20500 20% % 

((500500..000 000 DD) ) thatthat::  

  

1.1. MaintainsMaintains the  the osmolarityosmolarity::  

–– CornealCorneal stroma stroma: : 380380--420 420 mosmolmosmol//ll  

–– RiboflavinRiboflavin  solutionsolution 0 0,,11% % --  DextranDextran T  T 500 20500 20%: %: 

400 400 mosmolmosmol//ll  

  

22..  AvoidsAvoids  cornealcorneal  soakingsoaking and  and swellingswelling  duringduring  

the treatmentthe treatment  
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RICROLIN RICROLIN   
IndicationIndication  

RICROLINRICROLIN  associatedassociated  toto  anan UV UV--A A raysrays  sourcesource  isis  

suitablesuitable  forfor the  the parasurgicalparasurgical treatment of treatment of::  

••Progressive Progressive keratoconuskeratoconus    

••CornealCorneal  ectasiasectasias  
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RICROLINRICROLIN    
IndicationIndication  

The The administrationadministration of  of bothboth  RicrolinRicrolin and UV and UV--A A 
raysrays  inducesinduces a  a decreasedecrease in  in keratoconuskeratoconus  
progressionprogression, , thusthus  preventingpreventing a  a cornealcorneal  

transplantationtransplantation    
((howeverhowever  notnot  excludedexcluded in future in future))  
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RICROLINRICROLIN  
MethodsMethods of  of useuse  

•• 55--10 10 minutesminutes  beforebefore  irradiationirradiation, , instillinstill  severalseveral  

timestimes RICROLIN  RICROLIN ophthalmicophthalmic  solutionsolution  withwith the  the 

properproper  syringesyringe--dispenserdispenser  

•• DuringDuring the treatment  the treatment withwith UV UV--AA, , administeradminister  

RICROLIN RICROLIN everyevery 5  5 minutesminutes, , forfor  anan  overalloverall  

time of time of 30 30 minutesminutes. .   
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RICROLINRICROLIN  
Side Side effectseffects and  and contraindicationscontraindications  

•• RICROLINRICROLIN  isis  contraindicatedcontraindicated in case of  in case of 
hypersensitivityhypersensitivity  toto  anyany  drugdrug  componentcomponent or  or 
anyany  chemicallychemically  correlatedcorrelated  substancessubstances..  

•• No side No side effectseffects  ((neitherneither  ocularocular  nornor  systemicsystemic) ) 
havehave  beenbeen  reportedreported    

•• No No systemicsystemic  toxictoxic side  side effectseffects  havehave  beenbeen  
reportedreported in case of  in case of exceedingexceeding or  or prolongedprolonged  
intakeintake. . The The absorptionabsorption of  of riboflavinriboflavin  isis  indeedindeed  
a a saturablesaturable  biologicalbiological system  system ((up up toto 25  25 mgmg) ) 
andand, , moreovermoreover, , itit  existsexists a  a maximummaximum  tresholdtreshold  
forfor  itsits body  body storagestorage..  

Documentazione distribuita da A.I.CHE. - Associazione Italiana CHEratoconici ONLUS (www.assocheratocono.org)



  

RICROLINRICROLIN  
PrecautionsPrecautions  

•• RICROLINRICROLIN  shouldshould  bebe  storedstored  withwith a  a 

temperature temperature rangerange  betweenbetween  ++4 4 and and 

++8 8 °°CC. .   

•• RICROLINRICROLIN  isis  sterile sterile andand  disposabledisposable..  

•• RICROLINRICROLIN    isis a  a productproduct  forfor  externalexternal  

ocularocular  usageusage  
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•• DonDon’’t t touchtouch  ocularocular  surfacesurface  withwith the  the 
needleneedle  toto  avoidavoid  anyany  riskrisk of  of 
contaminationcontamination  

•• DonDon’’t t useuse the  the productproduct 1  1 hourhour after  after 
the the openingopening..  

•• KeepKeep  awayaway  fromfrom light light..  

•• DonDon’’t t useuse the  the drugdrug after  after itsits  expirationexpiration  
date or date or ifif the container  the container isis  damageddamaged..  

  

 

RICROLINRICROLIN  
PrecautionsPrecautions  
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