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ABSTRACT 

Thi s  st udy i nvesti gat ed the speci es  of  heavy met als such as  As,  Cr,  and Pb i n so me 

cust omer  care pr oducts  availabl e i n Ni geria.  This was  done wit h a vi e w t o eval uati ng t he 

associ ated healt h risks  of  t hese heavy met als  wi t h respect  t o t he regul ar  uses  of  t he 

cust omer care products. 

 

Co mmon el even cl asses of  cust omer  care pr oducts,  na mel y;  powder,  toot hpast e,  nail 

re moval,  li p gl oss,  soap,  liqui d soap,  body crea m,  hair  rel axer,  di si nfect ant,  sha mpoo,  and 

face cl eanser,  were sel ect ed and purchased from so me  super mar ket  st ores  i n Il e-Ife,  and 

anal yzed f or  i dentification and quantificati on of  heavy met als speci es.  Appr oxi mat el y 250 

mL phosphat e buffer  soluti ons  ( pH 2- 8)  were prepared by mi xi ng appr opriate a mount s  of 

sodi um di hydrogenphosphat e,  di sodi um hydr ogenphosphat e,  and phosphoric aci d sol uti on. 

Ten t o t hirt y ( 10-30)  mL of  t his  buffer  sol uti on was  added t o 30 mL of  a  standar d sol uti on 

cont ai ni ng 20 pp m of  each met al  speci es  of  Cr,  Pb,  and As  were stirred t hor oughl y until  a 

required pH was  attai ned usi ng a cali brated pH met er.  A gl ass  col umn ( 12 c m i n hei ght,  1. 2 

c m i n di a met er)  packed wit h 500 mg of  Amberlite XAD16 N r esin was  washed 

successi vel y wit h met hanol,  wat er,  1 M HNO3  i n acet one,  wat er,  1 M Na OH,  and wat er 

sequentiall y t o re move bot h or gani c and i norganic i mpuriti es  and acti vat e t he resi n.  The 

col umn was  preconditi oned by passi ng phosphate buffer  sol uti on t hrough it.  A mi xt ure of 

phosphat e buffer  and a sol uti on of  each met al  speci es  were passed t hrough t he col umn at  a 

fl ow rat e of  6 mL mi n- 1.  Aft er  t his,  t he col umn was  ri nsed t wi ce wit h 10 mL of  wat er.  The 
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present ed met hod was  applied t o t he di gest ed sa mpl es  ( powder  ,  t oot hpast e,   nail  re moval, 

lip gl oss,  soap,  li qui d soap,  body crea m,  hair  rel axer,  disi nfect ant,  shampoo,  and face 

cl eanser);  t he adsorbed met al  speci es  on t he col umn was  el ut ed wit h 10 mL of  1 M HCl  i n 

acet one.  The el uat e was  anal yzed f or  t he det er mi nati on of  met al  speci es  concentrati ons  of 

Cr, Pb and As usi ng At omi c Absorpti on Spectromet ry ( AAS).  

 

Tot al  met al  concentration of  arseni c was  observed t o have t he hi ghest  value a mong ot hers 

in powder  sa mpl e,  Mp3 wi t h 18. 10 ± 0. 30 pp m,  foll owed by l ead i n powder  ( passi on)  wit h 

4. 80 ± 0. 80 pp m,  f oll owed by chr omi um i n soap (kas mo)  wit h 4. 70 ± 3. 30 pp m.  Speci ati on 

anal ysis  i ndi cat ed t hat  l ower  oxi dati on speci es  of  these heavy met als  wit h the excepti on of 

arsenic had l owest  concentrations.  Wi t h respect  t o speci ation anal ysis,  t he hi ghest 

concentrations  of  Pb(II)  and Cr(III)  were f ound i n powder  ( Mp3)  wit h 4. 80 ± 0. 80 pp m and 

soap ( kas mo)  wit h 4. 63 ± 3. 29 pp m,  respecti vely,  while t he hi ghest   concentrati on of 

As( V)  was  observed i n powder  ( Mp3)  wit h 18. 10 ± 0. 30 pp m.  The hi ghest  concentrati ons 

of  Pb(I V)  and Cr( VI)  speci es  were det ect ed i n t oot h past e ( Oral  B)  wit h 0. 32 ± 0. 01 pp m,  

and hair  rel axer  ( Rel ax)  wit h 0. 15 ± 0. 01 pp m,  respecti vel y,  while t he hi ghest 

concentration of  As(III)  speci es  was  recorded i n powder  ( Ballila)  wit h 0.48 ± 0. 01 pp m.  

Concentrati on of  arsenic det ect ed i n most  of  t he pr oducts  were hi gher  t han t he 3 pp m 

specified as  t he maxi mum per mi ssi bl e l evel  i n cos metics,  while l ead l evels  were l ower 

than t he 10 ppm maxi mum accept abl e levels i n cos metics.  
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Thi s  st udy concl uded t hat  personal  care pr oducts  investi gat ed were cont a minated by heavy 

met als speci es t o levels that coul d constit ute health hazards t o t he users. 
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CHAPTER ONE 

      I NTRODUCTI ON 

1. 1 Background to the St udy 

The ter m heavy met al chiefl y arose wit h discussi ons of poll utants discharged t o t he 

environment, in t he for m of air, wat er or soil conta mi nants. Heavy met als are met allic 

el e ment wit h densit y great er t han 4. 5 g/c m3.  

Wi t h t he growi ng i ndustrializati on and urbani zati on from t he last few decades, a large 

a mount of heavy met als have been exposed t o t he environment leadi ng t o increased met al 

concentrations i n air, water, soil and virtuall y every area of modern consumeris m from 

constructi on mat erials t o personal care products. Unli ke organi c poll ut ants, met als are not 

bi odegradabl e and t herefore can accumul at e i n t he livi ng organis m easil y.  

So me trace met als are essential and pl ay i mport ant roles i n human met abolis m. In some 

cases, they are i ntenti onally added for one purpose or t he ot her. For exa mpl e, chromi um is 

used i n a very few number of products as a col orant; iron oxi des are commonl y used as 

col orant in eye-shadows, bl ushes and concealers (E WG,  2007). On t he ot her hand, at 

hi gher concentrations all of t he met als are regarded as potentiall y t oxic. Therefore, it is 

i mportant t o measure the accurat e concentration of trace met als i n t he environ ment.  

In order t o circumscri be the domai n of ele ment speci ati on, it is mandat ory to refer t o 

internati onal uni on for pure and applied che mi stry (I UPAC) recommendation for t he 

defi niti on of ter ms related t o t he che mi cal speci ation of ele ments. Che mi cal speci es are 

specific for ms of an ele ment defi ned as t o isot opi c compositi on, electroni c/oxi dati on state, 

and compl ex or mol ecul ar struct ure. Whil e speci ation anal ysis defi nes t he anal ytical 
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acti vities of i dentifyi ng and/ or measuri ng t he quantities of one or more i ndivi dual 

che mi cal speci es i n a sampl e.  

In recent years, trace element speci ation has become an i mport ant concern in a wi de 

variet y of fiel ds; healt h, environment, food etc. it is no l onger a purel y acade mi c subj ect, 

but vari ous industrial sectors, the government and legislati ve st udies are all invol ved. The 

reason for t his is that today it has become sci entificall y proven t hat mobility, 

bi oavailability, retenti on,  storage and t oxicit y of trace ele ments i n li vi ng syste ms, food and 

environment depends on the che mi cal for ms i n which it ent ers t he syst e m, the 

transfor mati ons it goes t hrough, e. g. met abolic processes and t he final for m in whi ch it is 

present.  

The i ntensi ve devel opments i n t he fiel d of speci ation anal ysis are attri but ed to t he 

infor mati on, t he det er mi nati on of t he che mi cal for ms of ele ments is abl e to provi de, as 

these det er mi ne most of their properties. At t he nucl ear level isot ope distri buti on can 

pr ovi de i nfor mati on about the geoche mi cal sources of certai n ele ments, while t heir redox 

state of ele ments has a strong i nfl uence on properties like sol ubilit y and reacti vit y. At t he 

or ganomet abolic compound level, the nat ure and nu mber of coval entl y bound li gands 

strongl y i nfl uences t he ele ments properties and at an even hi gher level of co mpl exit y 

bi ndi ng layer units such as prot ei ns has a profound i nfl uence on fact ors like mobility, 

stability, bi oavailability and t oxicit y. Speciati on t herefore defi nes t he distributi on of met als 

in different for ms and provi des i nfor mati on on t he pot ential toxi cit y or essentialit y of t he 

investi gat ed sa mpl e.  
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1. 2 St ate ment of Research Probl e m:  

In t he last few decades a large a mount of heavy met als have been released to t he 

environment t hrough personal care products, medici ne, processed foods and fuels. There is 

however little infor mati on on t he exposure to metal t oxi ns t hrough consumer/ personal care 

pr oducts whi ch are wi dely used and directl y applied t o human ski n, hence thi s st udy.  

1. 3 Specific Objecti ves of Research: 

The ai m of t his st udy is to:  

(a) establish t he speci e f or m,  and concentration of  heavy met als  such as  As,  Cr,  and 

Pb i n consumer care products and t heir associ ated healt h risks.  

The specific obj ecti ves of this st udy are t o 

(a) det er mi ne t he speci es  of Cr,  As,  and Pb i n some sel ect ed personal  care products 

in Ni geria; 

(b) eval uat e t he concentrations  at  whi ch t hese heavy met als  exist  i n t he personal  care 

pr oducts; 

(c) devel op t he opti mu m experi ment al  conditi ons  t hat  gi ves  t he best  recovery f or  t he 

st udi ed heavy met als i n the personal care products; and 

(d) specify possi bl e hu man healt h risks  associ ated with t he speci es  of  heavy met al s 

present i n t he personal care products. 

1. 4 Scope of the St udy 
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In t his st udy,  el even classes  of  personal  care pr oducts  t hat  were purchased and anal yzed 

incl uded:  powder  ( Mp3,  passi on,  lillo,  ballila and di vi ne),  t oot hpast e ( oral  B,  my my,  oli ve,  cl ose 

up and l ongrich),  nail  removal  (teno and li on ail),  li p gl oss  (squeeze & l ovel y and mei di),  soap 

(sept ol, lux, kas mo, pre mier cool, delta and tet mosho), liqui d soap ( ma ma  
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