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DEPARTMENT OF HEALTH & HUMAN SERVICES Public Health Service 
Food and Drug Administration 

Memorandff m 

November 24, 2004 

Division of Petition Review 
Chemistry Review Group 
CAP 8CO257 (MATS#971 M2.4.1.1): EM industries, Inc. Use of pearlescent pigments 
in pharmaceutical preparations. Update of intake estimates. 

Division of Petition Review, HFS-265 
Regulatory Croup II 
Attention: Aydin 6rstan, Ph.D. 

This memorandum addresses .the request by the Toxicology Review Croup (HFS-265), in a 
meeting held 1 O/29/2004, that we provide, a separate intake estimate for pearlescent pjgments 
used in pharmaceuticals, as well as for lead, mercury, arsenic, iron oxide, mica, and titanium 
dioxide that result from this use. We were also requested to ~comment on the intake of 
pseudobrookite from the use of pearlescent pigments ‘in pharmaceuticalrs. 

In the previous chemistry memorandum dated 4/16/2003, we provided eaters-only intake 
estimates of the pearlescent pigments and their components from al) of the proposed and 
regulated uses. The 4/l 6/200? memorandum provided the details of our intake estimates for 
both food and pharmac&tical uses. Th,erefore,, the eaters-only intake of the pearlescent 
pigments and their components from their intended use in pharmaceuticais presented here is 
taken from the tables of our 4716/2003 memorandum, except for arsenic and mercury, which 
are calcutated here for the first time. We have also revised intake of lead from that in our 
4/l 6/2003 memorandum. We ihave estimated intakes fdr’children (2-4 years) and adults (20- 
70 years) based on age groups. identified previously for the intake of pharmaceuticals. 

1. Pearlescent pigments 

in a previous memorandum,2 we provided the eaters-only intake of pearlescent pigments from 
their use in pharmaceuticals. We used the upper Rmit of the typical use Ievef range (3%)‘ to 
estimate exposure. Our previous estimate used the worst-case assumption that the 
pharmaceutical products (in&ding tablets., liquid preparations, ,and dentifrices) would be 
consumed by the entire population (Le., 100% eaters). 

The petitioner did not provide ‘further data on the relative percentages of the population 
consuming pharmaceutical productsformulated with pearlescent pigments.. Therefore, we shall 
continue to assume 100% consumers of these pharmaceuticals.2 We shah rely,‘on the worst- 
case scenario, in which: (1) all tablets (solid or gelatin) are formulated with 3% pearlescent 
pigments; and (2) 100% of, the population consumes pharmaceuticals formulated with 
pearlescent pigments. 

The eaters-only intake of the pearlescent pigments from their intended use in pharmaceuticals 
is reproduced in the Table 1, below. 

1 Chemistry memorandum, CAP 8CO2,57, datedjanuary 21, 1999, E,Jensen to A. Orstan. 
2 Chemistry memorandum, CAPS 8CO257 & 8CO262, dated January 30. 2003, H. Lee to A. Orstan. 
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Tab l e  1 . E a te rs -on ly  i n take  o f pea r l escen t  p ig t ien ts  f r om p h a r tia c e u t ica ls 

A g e  ~ r o u p  %  E a te rs  M e a n  9 0 ” p e r c e n t i le 
Ad lJ l ts  ( 2 0 - 7 0  yea rs )  1 0 0  0 .0 5  0 .1  
Ch i l d r en  ( 2 - 4  yea rs )  1 0 0  0 .0 4  0 .0 8  

ii. Heavy  m e ta ls  ( L e a d , a rsen ic ,  a n d  me rcu ry )  

@ /P /f.0  

In  a  p r ev i ous  m e m o r a n d u m , 3  w e  ‘p r o v i d ed  th e  i n take  o f l e a d  f r om th e  u s e  o f pea r l escen t  
p i g m e n ts i n  p h a r m a c e u t ica ls a s s um i n g  a  m a x i m u m  l e a d  l im it o f 5  @ g /kg’ b a s e d  o n  d a ta  
p r o v i d ed  i n  th e  p e titio n . Howeve r , a t th e  m e e tin g  o n  7 /!3 /2 0 @ , th e  p e titio n q  p r o p o s e d  a  n e w  
l e a d  l im it o f 4  m g /kg. T h e  O F A C  chemis t  h a s  d e te r m i n e d  th a t tW s. n ew l y  p r o p o s e d  
spec i f i ca t ion  is a c c ep ta b l e .4  The re fa re ,  w e  sha i l  r eca lcu la te  th e  in takk o f ‘l e a d  f roth th e  i n t e nded  
u s e  o f th e  pea r l escen t  p i g m e n ts i n  ‘p h a r m a c e u tic;afs u s i n g  th e  p r o p & @  spec i f i ca t ion  l im it o f 4  
m g /kg. W e  sha l l  a l so  ca lcu la te  th e  Sco r r e spond i n , g  @ takes  o f a r sen i c  a n d  me rcu r y  b a s e d  o n  th e  
p e titio n e r ’s p r o p o s e d  a  spec i f i ca t ioh  l im it o f 3  m Q lkg  fo r  a r sen i c  a n d  1  m g /kg jFo r  mercu ry .  

W e  h a v e  es t ima ted  th e  e a te rs -on ly  i n take  o f e a c h  o f ‘th e  h e a vy  m e T a &  by,  m ~ l~ ~ p ~ n g  ‘by  th e  
e a te rs -on ly  i n take  o f th e  pea r l escen t  ,p i g m e n ts *from  p h a r m a c e u t ica4s u ses  vab l e  1 )  by -  th e . 
p r o p o s e d  spec i f i ca t ion  ‘l im it fo r  e a c h  o f th e  h e a vy  m e ta ls  ( I ea$  4  m # k g ; a i&en l c :  3  m g /kg; 
mercu ry :  I m g /kg). Tab l e  2 , b e l o w , summi r l r es  th e  i n takes  o f th e  % @ h & i u &  h e avy  r n e@ ls 
f r om th e  p h a r m a c e u t ical  u ses  o f pea r l escen t  p ;ig ’h e n ts. T h e  i n takes  fo r  Isad,. in Tab l e  2 , b e l o w , 
s u pe r s edes  th o s e  i n  o u r  p r ev i ous  h e m o r a n d a . 

Tab l e  2. E a te rs -on ly  i n takes  o f i nd i v i dua l  h e a vy  m e ta ls f rom p h & r n a c e u t ica ls ~ ~ ~ d ~  ), 

%  E a te rs  M e &  W  P e r c a n tS &  
L e a d  Adu l ts  ( 2Ct -70  yea rs )  1 0 0  0 .2 0  0 .4 0  

Ch i l d r en  (Z -4  yaa rs )  1 0 0  0 .1 6  0 .3 2  

A rsen ic  A d u l ts ( 2 0 - 7 0  yea rs )  iO 0  0 .1 6  0 .3  
Ch i l d r en  ( 2 - 4  yea rs )  l o o  0 .1 2  0 .2 4 , 

Me rcu r y  A d u l ts ( 2 0 - 7 0  Y e a s )  1 0 0  0 .0 5  0 .3  
Ch i l d r en  ( 2 - 4  yeta rs )  l o o  0 .0 4  0 .0 %  

H I. I ron  o x i d e  

i n  th e  subm i ss i o n  d a te d  2 / ‘It /2 0 0 3 , th e  p e titin n e r  s ta ted  th a t th e  max i t i um l eve r  o f i r on  o x i d e  

3  Chemis t ry  m e m o r a n d u m , C A P S  8 C O 2 5 7 ; &  8 6 3 0 2 6 2 ,  d a r e d  4/ l  6 / 2 003 .  H. L M  to A . O m a n . 
4  M e m o r a n d u m  da t ed  7/ l 4 /2003 ,  N.H@ p p  to A . Ors tan .  
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(me*&) in the p igments will be  55%. This is reduced from the level of 60% stated In the:,original 
submission. W e  have conservat ively calculated the eaters-oniy intake of irdn. ox ide from’ the 
use  of pear lescent p igments in ipharmaceert icais by  mult iplying the ee.ateys-on@ intake of 
p igments from pharmaceut ical  uses (Table 1) by  the max imum level of WB~  oxide in the 
p igments (55%). The  eaters-only I intake of e lemental iron was ca@uiated .by ruiuitlplying the 
corresponding intake of iron ox ide by  0.7.5 These results are summar ized below. 

Table 3. Eaters-only intake of iron ox ide and  elemental iron from pharmaceut ica is (g/p/d) 

Age group 
Adults (20-70 years) 
Chi ldren (2-4 years) 

iron ox ide Elementat iron 
%  Eaters Mean  90”percrentite Meah  9omp6FciEbnt i le 

100  ,0.03 0.06 0.02 0.04 
100  0.02 0.04 0.01 0.03 

iron oxide is currently regulated for use  as  ,a color addit ive ‘in sever i  appi l@ons,, including 
ingested or topically appl ied drugs such that the intake, of e lemental Won  sl@l not exceed 5  
mg/p/d (equivalent to 7  mglp ld iron oxide; synthet ic iron oxlds, 573.1 NO); The  exposure to 
iron ox ide from its regulated use  in drugs (max imum 7  mg/p[d) would be,subsurned under the 
petit ioned use of pear lescent p igments contain ing ,iron ox ide (30 rng&ld W @  26 mg/p/d at 
the mean  for adults and  chi idren, :respectiveiy; Table 3). 

IV. M ica 

As a  conservat ive approach, we have assumed that max imum level of;mica [(~~~~~~~~~o)(OH)~] 
in the p igments is 88%, as  descr ibed in a  pre\i ious chemistry m~rno~andum~l  The  eaters-only 
intake of m ica from the u,se of pear lescent p igments in. pha~mace~t ica is I& calculated by  
mult iplying the eaters-only intake of p igments’froni pharmaceut ical  uses @ a W e  1) by  the level 
of m ica in the p igments (88%). Ttie requits are s,urnmarired below. 

Table 4. Eaters-only intake of m ica from pharmaceut ica ls (g/p/d) 

Age group %  Eaters Mean  90mpercent i le 
Adults (20-70 yeam) 100  O#O$ 0.1 
Chi ldren (2-4 years) 100  0.04 0.08 

M ica is currently regulated for use  as  a  cdor addit ive in sevc;cal appR@Wt& irtciuding 
dentifr ices and  externally, appl ied drugs in accordance w&h GNP (973.149@. The  intake of 
m ica from its currently-reg,uiated use  in dentjfr ices is l ikely to be  subsqitut iolnal ,forthat from a  

--simiiar.petitioned use of pear ieskent p igments. 

V. Titanium dioxide 

As a  conservat ive approach, the eaters-only intake of t itanium dioxide mC3~) from the use of 

5  That  is : [(2 x 56  g  FeMl60 g  FezOdbO.7  
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pearlescent pigments in pharmaceu?icals is calculated by multiplying the eaters-only intake of 
pharmaceuticals (Table 1) by the maximum level of titanium dioxide in the pigments (SE%).? 
The resuits are summarized below. 

Tahie 3. Eaters-only intake of titanium dioxide from pharmaceuticals (g/p/d) 

Age group % Eaters iMean 9CPperoentite 
Adults (20-70 years) 100 0.03 8.06 
Children (2 -4 years) 100 0.02 0.04 

Titanium dioxide is currently regulated for use as a color additive -jn several applications, 
including ingested and externally applied drugs in accordance with CMP (i573.157’5). The 
petitioned use of titanium dioxide: in pearlescent pigments in. pharrnaceutlcais ‘may substitute 
for some of the currently-regulated uses in pharmaceuticals. 

Vi. Pseudobrookite 

In the previous chemistry memorandum dated ?5/5/2000,6 the mean, per.cqu&a &iiy intake of 
pseudobrookite (FeaTiOs) from tha proposed use of pearlescent @ i~ments in piiarmaceuticais 
was estimated to be 15 mg/p/d (adults) a’nd 12‘.mgjp/d (children). We note that the estimate is 
based on the assumptions that: (1) the intake. ofpearlescent pigments from the proposed use 
in pharmaceuticals is 87 mg/pId for adults and 70 m#p/d for children; .$nd (2) all of the 
pigment ingested is CandurinQ Honeygold, which contains a theoretr’cai maximum’ of 18% by 
weight of pseudobrookite. 

This intake scenario for pseudobrookite .from-the petitioned use of Cjearlescent pigments in ph 
armaceuticais is highly conservative; as it assumes that all ofthe pearlescent pigments contain 
pseudobrookite at,the theoreticai~maximum lev&in reality, only those pigm&@ formulated wi 
th titanium dioxide, iron oxide and mica cauld potentJaily contain pseqdobrook&e, and it is not 
likely that pseudobrookite would be present at’ fhe theoretical maxkmum ie,vel .in all of the pig 

ments. Therefore, we would expect that the probabte i&take of pseudobrookite,from the propo 
sed use of the pea&scent pigments in pharmaceuticals would be negkigibie, 

information presented by the .petitioner En the meeting, hefd 1215 /2001 indicate that 
pseudobrookite is an inert, ortharhombic, dense oxide mineral found in natpre, that would be 
indigestible under most gastric Tnd intestinaj conditions. Based on its ccmpositlon, we concur 
that pseudobrookite would be vey insoluble when ingested. 

VII. Conclusions 

The intake of pearies”cent pigmeflts and their. components frzlm the proposed use in 
phan&ceuticais have been estimated for adults and &lidren. These are‘ conservative 
estimates, as they based on the assumpt1on.s khat the entire po~u~~tj~n” uses the intended 
pharmaceutical products, till pharmaceuticals products contain the pigments at the maximum 
specified level, and that each component (i.e., iron oxide, mica, tit&urn dioxide, and 
individual heavy metals) of the lpigment is present at the maximum level within the pigment. 

~Chemistry memOrandJm, CAPS 8COZ62 & BCOZS7, dat@ 5 /5/2000. E. Jwmrt m  A, orsun. 
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Consequently, we note that our intake estimates for iron oxide, elemental iron, mica and 
titanium dioxide subsume the intake from currently-reguiated uses in drugs. 

We have no further questions regarding the chemistry information in the subject petition. The 
petition is suitable for regulati,on with respect to the chemistry information. 

I-IFS-205 (Kuznesof, R/F); 245, (Perfetti), 
HFS-265: XSLee: 436-7 3 16:CAP25? final meino,doc 
1nit:SECarberry : 11/24/2004 
Final: HSL: 11/24/2004 
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