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Elemental impurities  Wuteimusvidevisililunsmunuamnmndnsasion  1ae
umsguiilinsdslunsaiunu Elemental impurities i58nfudusesiiederimuaiil (General
chapter) <232> Elemental impurities — Limits"” way <233> Elemental impurities — Procedures'?
e nfinladiovesanszoisnt (United States Pharmacopeia, USP) wenanniifsd
mmgmmna%‘luﬁﬂénﬁﬂLLu’me?'{mﬁU Elemental impurities Lo ICH Q3D Guideline for
Elemental Impurities®

Wufiwwes Potential elemental impurities, nswuSunaiianansasulasetu (Permitted Daily
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Exposure; PDE), wagnsuszendlilunisussidiuainudss (Risk assessment) unadutiags1ededa
WU MUAAIL USP-NF 2022 1intu

Tumsmuguaunmvesanision  Jeduddyiadovisifesdfsdede  Elemental
impurities %aawwmmﬂi’mqauﬁ’;mﬁ'lé'fig (Drug  substance),  @uusznousgelusisu
(Excipients),  Yangunsalfildlunssuiumsndn  (Manufacturing  equipment),  ¥a9nsuss
(Container closure system) nasaau (waten) #ldlunszuaunsndn wansdiegudl 1 Tnsans
vudlousananlailéfinadentsing uienanelianardufuderldels

s Drug substance

= Excipients

Elemental impurities il Manufacturing
in drug product equipment

Container closure
system

e Water

JUN 1 unaafiunvead Elemental impurities Tun@nsiauaien

USP lddfaryuntialy (General chapter) <231> Heavy Metals titeifuinnsgiugiedsluns
muanUsInalaveninudunaind 100 U agldvndannsanazneulaneminluguveaniodals
mvansazarslvloovimilun  (Thicacetamide solution) wadNUIsUBUAMINTNTIOE (A8
agm)  Anansazaneiegtuasaratenns sty IiiuisTiee  wersaliung aed
fnqusvasdiBudulunisnrlaveminngulngsassiedu 10 6 18un Molybdenum (Mo), Lead (Pb),
Copper (Cu), Mercury (Hg), Arsenic (As), Bismuth (Bi), Silver (Ag), Antimony (Sb), Tin (Sn) ag
Cadmium (Cd) widsidesiananeusyms wu
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oedlsfnudorinua USP <231> Heavy Metals fldgnanidnlusdaus 1 unsiau wa. 2561
LLazLU?{EJuJJﬂ%Lﬂu USP <232> Elemental impurities — Limits s‘ﬁﬂﬂiamqmmsmmuﬂ%mmﬁm
$1unu 24 vila wag <233> Elemental Impurities — Procedures fiszynszuiumsuazinaiaiingy
17 2 wafla Ao Inductively Coupled Plasma — Optical Emission Spectroscopy (ICP-OES) Wag
Inductively Coupled Plasma - Mass Spectrometry (ICP-MS) Fadunsld Inductively Couple
Plasma (ICP) \uumasinfinnisnsedu (Excitation source) fiflgamgdigs uenanismemhiinla
Wevesanssasgussansuiuniidouusilild 1ICP-MS Tun1sinsiziusuna Elemental impurities
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1. AATzRUSINa Elemental impurities Tun@nsfagialngnss

2. Ais1eiUsina Elemental impurities Tuusiazesdusenouiilduane

3. numnudeyantmmadeutiun vie

4. finamsussidiueandeslnegnaningiusiendidiny (Drug substance) wazdrulseney
#n39 Tush3u (Excipients) fividedie
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USP <232> Elemental impurities — Limits kuUsztnnaag Elemental impurities panidu
3 ngundn (Class) mupnuiluiivreusassinuazlonanasnulundndusiordnsagy loun
1. Class 1: WWunqusgiidanuduivgs Wlaldlunisudnen wazdlonianulagaly
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nanduyiendnsagy dsauviadu 4 519 Lawn Cadmium (Cd), Lead (Pb), Arsenic (As) wag Mercury
(Ho)
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2. Class 2: mudufiviindueyfusuuuunislier uisesnidudn 2 nqugos dun Class
2A way Class 2B

Class 2A: Hungusmiiilenmanuldgdlundninsion fsuisdu 3 519 ¥ud Cobalt (Co),
Vanadium (V) uag Nickel (Ni)

* snguiiesdinisussdumndsnuadidululdimuafiensasiianisuudeu
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Class 2B: \Junqusnniilontanulaslundadusiendnsagy uazdanuduliladesiiaz
gnugneenumieuduingAudun d53unedu 10 519 Lawn Thallium (TU, Gold (Au), Palladium




mifwuaIaunos Elemental impurities 8@ T8N wylm‘ﬂvuu;w*,*‘ilwm’fn'w

(Pd), Iridium (Ir), Osmium (Os), Rhodium (Rh), Ruthenium (Ru), Selenium (Se), Silver (Ag) @ e
Platinum (Pt)

* samnauiionvlisidufesssiiuanuidssiuuninsddlalavieduasiuluseninams
nARTngAUMENd@AgY (Drug substance) isoauUsEnaum1e sy (Excipients) Tundnsdiueian

3. Class 3: \Junqusniifianudufivindesuuszmudnly unsiadesiansanuszifiu
ANIASIMINIATUNNNITAAANNT NN TEUALTDNA A5IUVIEY 7 579 LakA Lithium (Li), Antimony
(Sb), Barium (Ba), Molybdenum (Mo), Copper (Cu), Tin (Sn) iag Chromium (Cr)

fisil USP <232> Elemental impurities — Limits a¢lsinsounquuansas dieluil

o Radiopharmaceuticals

e Articles intended only for veterinary use

e Vaccines

o Cell metabolites

e DNA products

e Allergenic extracts

e Cells, whole blood, cellular blood components, or blood derivatives, plasma and
plasma derivatives

e Products based on genes (gene therapy)

e Cells (cell therapy)

e Tissue (tissue engineering)

e Dialysate solutions not intended for systemic circulation

e Total parenteral nutrition (TPN)

e Elements that are intentionally included in the drug product for therapeutic benefit

« Dietary supplements and their ingredients (5188218 sAanTU <2232> Elemental

Contaminants in Dietary Supplements)

Uunasfianunsaduldsadu (Permitted Daily Exposure; PDE)

PDE 3899 fauinansuSunauasaswaazintdvinlmineinislifislsyasn (Adverse

N o

effect) Wosumeldsusaidleatuiduuszdmniuivinairfuniednindiaudngn axiuldin
a1 PDE (umasviouliiuidemanininfiviesasudazdn viednlevisie ansiflen PDE g9
wanshansiufimmudufiviidues  PDE Hueildaninfivingvhmsusziiudoyams
Anemanslususine Mieatewosansiug A1 PDE @0 Elemental impurities witazafinanansa
LL‘UWI’]&I?ULL‘UUﬂ’]ﬂﬁEJWI’]ZJLLaﬂﬂ,umi’]\Wl 1 Tay Elemental impurities Nndfuanoglunaudin
uu sgdpaianfimsanlumsussdiuenaudesiorawulilundndnsion uay Elemental impurities
o 20 fazdenimlilumsfinsanussdumudssiaiioanuldiowmusssmi vied
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A15197t 1 Permitted Daily Exposure (PDE) for elemental impurities

Element Class Oral PDE (ug/day) | Parenteral PDE (ug/day) | Inhalation PDE (ug/day)
Cd - Cadmium 1 2 3%
Pb - Lead 1 5 5
As - Arsenic (inorganic) 1 15 15 2
Hg - Mercury (inorganic) 1 30 1
Co - Cobalt 2A 50 3
V - Vanadium 2A 100 10 1
Ni - Nickel 2A 200 20 5
TU- Thallium 2B 8 8 8
Au - Gold 2B 100 100 1
Pd - Palladium 2B 100 10 1
Ir - Iridium 2B 100 10 1
Os - Osmium 2B 100 10 1
Rh - Rhodium 2B 100 10 1
Ru - Ruthenium 2B 100 10 1
Se - Selenium 2B 150 80 130
Ag - Silver 2B 150 10 7
Pt - Platinum 2B 100 10 1
Li - Lithium 3 550 250 25
Sb - Antimony 3 1200 90 20
Ba - Barium 3 1400 700 300
Mo - Molybdenum 3 3000 1500 10
Cu - Copper 3 3000 300 30
Sn - Tin 3 6000 600 60
Cr - Chromium 3 11000 1100 3

** pfuAD 2 ug/day

USP <232> Elemental impurities — Limits Titanuziilunsiivuauiuia Elemental

a

impurities Neouldlalundnfasiemeisnieg s 3 35 al

1. Drug product analysis option:

Foulo:
- uBduuiheiiae
- auigu: IEuereuliAu 10 n$u wag Elemental impurities flagvinnisuseidiu
avuidssiiufioglunnesdussnourowman omien
- Y3ual Elemental impurities wiazefiniiasziils axdosliiu Daily dose PDE
Vuusiagsyyangliluusiag monograph
N3ATLIL:

- auns 1.
Daily dose PDE > measured value (ug/g) x maximum daily dose (¢/day)
1ny measured value (ug/e) = WANITIATIERUIIAU Elemental impurities Tu 1 dosage unit
maximum daily dose (g/day) = U'%mzumﬁlﬁ%’uqqqmiai’u
- W3suiieus Daily dose PDE fusnsnedi 1
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2. Summation option:

Waule:

Y a oA aa 6 ° a . L v & ' | a
- winduandenisilunsimuauiunm Elemental impurities siosiulainagliiia

Elemental impurities AANUUNNTUTENINNTZUIUAITNER ¥3031970 container

closure system maanaENIAUSNYIVOINARS UYL

- wavmUsnia Elemental impurities iaazaiin avdeslitiu Daily dose PDE L3l
sgsyyangliluusiag monograph

ANSANUIEU:

- eaunsn 2:

Daily Dose PDE > [5M (Cyy x W] x Dp

T M = wiazduusznoudiléndnen 1 dosage unit
Cw = USunausglugdiuysenau (Drug substance %38 Excipients) (ug/g)

Wy = Untinaesdiulseneulu 1 dosage unit (g/dosage unit)

Do = #mu unit AldFugsgalu 1 % (unit/day)

3. Individual component option:

o U a L2 6 dld a dl Y ! U I a U L2
dusunanduneniivsinanlasudeiuliiny 10 nsu nInIag

a

)

AuddeNdAgy (Drug

substance) WagduUsenaum1alussu (Excipients) viauatuanssinsuivunm Elemental

. . [l I3 A o a Y @ | [ 1 | <oV v
impurities agluinauet PDE aufidmiualunsan 3 azanunsaldiludimdsznauludadiuilaile
LidndusewinsAuniindiy Mellinandesiulainaglidll Elemental impurities induanly

IPWINATEUIUNITHER #IDUI9IN container closure system

M151991 3 Permitted Concentration of Elemental Impurities for Individual Component

Option
Element Class Oral Concentration Parenteral Inhalation Concentration
(pg/g) Concentration (ug/g) (pg/9)
Cd - Cadmium 1 0.5 0.2 0.3**
Pb - Lead 1 0.5 0.5 0.5
As - Arsenic (inorganic) 1 1.5 1.5 0.2
Hg - Mercury (inorganic) 1 3 0.3 0.1
Co - Cobalt 2A 5 0.5 0.3
V - Vanadium 2A 10 1 0.1
Ni - Nickel 2A 20 2 0.5
TU - Thallium 2B 0.8 0.8 0.8
Au - Gold 2B 10 10 0.1
Pd - Palladium 2B 10 1 0.1
Ir - Iridium 2B 10 1 0.1
Os - Osmium 2B 10 1 0.1
Rh - Rhodium 2B 10 1 0.1
Ru - Ruthenium 2B 10 1 0.1
Se - Selenium 2B 15 8 13
Ag - Silver 2B 15 1 0.7
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Element Class Oral Concentration Parenteral Inhalation Concentration
(ug/9) Concentration (ug/g) (ug/9)

Pt - Platinum 2B 10 1 0.1
Li - Lithium 3 55 25 25
Sb - Antimony 3 120 9 2
Ba - Barium 3 140 70 30
Mo - Molybdenum 3 300 150 1
Cu - Copper 3 300 30 3
Sn - Tin 3 600 60

Cr - Chromium 3 1100 110 0.3

**afufe 0.2 pg/e
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