
DATA SHEET

StratoSpheres™ Resins for Metal Removal

Key Benefits

 Rapid and convenient. Compatible with high 
throughput technologies and simple manual operation.

 Macroporous, open structure. Allows rapid diffusion 
across the broadest range of solvents. 

 Wide choice of functionality. Suitable for removal of 
many different metal species.

Organometallic compounds are commonly used in drug 
discovery as metal reagents or metal catalysts. However, 
many of these compounds remain associated with the 
target compound and may present a risk to health. 
Guidelines limit exposure to metals suspected of significant 
toxicity.

The StratoSpheres range includes a number of products 
that reduce residual metal content to permissible levels.

 Cost effective. Economical and simple to use, requiring 
no specialized laboratory equipment or instrumentation. 

 Optimized spherical particle size. For easy handling and 
rapid filtration. 

 Available as pre-packed cartidges and bulk media. 
Covering a wide range of synthesis scales, from R&D 
upwards. 
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Organometallics in Drug Discovery

Organometallic compounds are commonly used in the 
pharmaceutical industry as part of the drug-discovery 
process. During high-throughput synthesis, organometallics 
are often employed as catalysts because they facilitate 
unusual and useful synthetic transformations. Chiral 
structures, carbon-carbon bonds and other reactions are 
frequently accomplished using organometallic reagents. 
However, the properties that make such compounds 
synthetically useful can also lead to cytotoxic effects. It is, 
therefore, very important that compounds prepared using 
organometallic compounds have very low levels of residual 
metal content.

The European Medicines Agency (EMEA) and US 
Pharmacopeia (USP) publish guidelines on the maximum 
concentration limits for a number of different metal species. 
Many of these limits are <1 ppm.

Metals of Particular Interest

The Periodic Table identifies a number of metals “of 
significant safety concern”, many of which are commonly 
used in API (active pharmaceutical ingredient) synthesis.

1 1.0079

H
Hydrogen

3 6.941

Li
Lithium

11 22.99

Na
Sodium

19 39.098

K
Potassium

37 85.468

Rb
Rubidium

55 132.91

Cs
Caesium

87 [223]

Fr
Francium

4 9.0122

Be
Beryllium

12 24.305

Mg
Magnesium

20 40.078

Ca
Calcium

38 87.62

Sr
Strontium

56 137.33

Ba
Barium

88 [226]

Ra
Radium

21 44.956

Sc
Scandium

39 88.906

Y
Yttrium

22 47.867

Ti
Titanium

40 91.224

Zr
Zirconium

72 178.49

Hf
Hafnium

57 138.91

La
Lanthanum

89 [227]

Ac
Actinium

23 50.942

V
Vanadium

41 92.906

Nb
Niobium

73 180.95

Ta
Tantalum

58 140.12

Ce
Cerium

90 232.04

Th
Thorium

24 51.996

Cr
Chromium

42 95.96

Mo
Molybdenum

74 183.84

W
Tungsten

59 140.91

Pr
Praseodymium

91 231.04

Pa
Protactinium

25 54.938

Mn
Manganese

43 [98]

Tc
Technetium

75 186.21

Re
Rhenium

60 144.24

Nd
Neodymium

92 238.03

U
Uranium

26 55.845

Fe
Iron

44 101.07

Ru
Ruthenium

76 190.23

Os
Osmium

61 [145]

Pm
Promethium

93 [237]

Np
Neptunium

28 58.693

Ni
Nickel

45 102.91

Rh
Rhodium

77 192.22

Ir
Iridium

62 150.36

Sm
Samarium

94 [244]

Pu
Plutonium

27 58.933

Co
Cobalt

46 106.42

Pd
Palladium

78 195.08

Pt
Platinum

63 151.96

Eu
Europium

95 [243]

Am
Americium

29 63.546

Cu
Copper

47 107.87

Ag
Silver

79 196.97

Au
Gold

64 157.25

Gd
Gadolinium

96 [247]

Cm
Curium

30 65.38

Zn
Zinc

48 112.41

Cd
Cadmium

80 200.59

Hg
Mercury

65 158.93

Tb
Terbium

97 [247]

Bk

5 10.811

B
Boron

13 26.982

Al

31 69.723

Ga
Gallium

49 114.82

In
Indium

81 204.38

Tl
Thallium

66 162.5

Dy
Dysprosium

98 [251]

Cf
Californium

6 12.011

C
Carbon

14 28.086

Si
Silicon

32 72.64

Ge

50 118.71

Sn
Tin

82 207.2

Pb
Lead

67 164.93

Ho
Holmium

99 [252]

Es
Einsteinium

7 14.007

N
Nitrogen

15 30.974

P
Phosphorus

33 74.922

As
Arsenic

51 121.76

Sb
Antimony

83 208.98

Bi
Bismuth

68 167.26

Er
Erbium

100 [257]

Fm
Fermium

8 15.999

O
Oxygen

16 32.065

S
Sulfur

34 78.96

Se
Selenium

52 127.6

Te

84 [210]

Po
Polonium

69 168.93

Tm
Thulium

101 [258]

Md
Mendelevium

9 18.998

F
Fluorine

17 35.453

Cl
Chlorine

35 79.904

Br
Bromine

53 126.9

I
Iodine

85 [210]

At
Astatine

70 173.05

Yb

102 [259]

No
Nobelium

2 4.0026

He
Helium

10 20.18

Ne
Neon

18 39.948

Ar
Argon

36 83.798

Kr
Krypton

54 131.29

Xe
Xenon

86 [222]

Rn
Radon

71 174.97

Lu
Lutetium

103 [262]

Lr
Lawrencium

Methods of Removal

A number of approaches have been tried to reduce 
the overall residual metal content of pharmaceutical 
compounds. In some cases, solvent extraction is sufficient 
but other commercial remedies may rely on precipitation.

A much more convenient approach is to pass the solution 
through an SPE device, containing a StratoSpheres metal 
chelating sorbent. Many functionalities are available and 
it is a simple matter to screen a selection of sorbents to 
find which ligand competes most effectively to remove the 
unwanted metal contaminant.

The StratoSpheres range includes a wide variety of 
polymeric particles in both microporous (swellable) 
and macroporous (MP) (non-swellable) forms. They are 
available in convenient SPE cartridges for small-scale 
use and in loose media and bulk (multi-kg) quantities 
for larger requirements. To aid the screening process, 
StratoSpheres toolkits contain a selection of appropriate 
sorbents.
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Products for Metal Removal

There are a number of ligands/ligand combinations 
suitable for chelating metal species. However, it is not 
always possible to anticipate which product works best 
under a given set of conditions. Reaction temperature, 
concentration, solvent, and the presence of other species 
may all influence the outcome, and so we recommend 
screening a selection of products, including:

Illustrative Example

The efficacy of StratoSpheres metal removal products 
relies on their ability to sequester metals from solution 
through a strong interaction.

The coordinating effect of nitrogen and sulfur ligands is 
exploited in these materials, particularly in PL-TMT MP 
Resin.

Sulfur

PL-BnSH 
PL-BnSH MP 
PL-Thiol MP

Ion Exchange

PL-SO3H 
PL-SO3H MP

Sulfur / Nitrogen

PL-Thiourea MP

PL-TMT MP

Nitrogen

PL-Urea MP

PL-TBD 
PL-TBD MP 
PL-Guanidine MP

PL-DETA 
PL-DETA MP

Simple Protocol

Pre-condition the sorbent by rinsing with methanol (or similar solvent). 
This helps to overcome surface tension effects by “wetting” the sorbent.

Apply Sample solution and allow to percolate through under gravity, or stir a 
suspension containing the sorbent. Collect filtrate containing metal-free product.

Wash sorbent with methanol and collect filtrate.

Isolate compound from combined filtrate and washings.

Precondition

Apply Sample

Wash

Isolate
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Ordering Information

MP indicates macroporous products that are used with the widest range of solvents. All other products are microporous and 
are suitable for use in “good” organic solvents, which swell the beads.

Description Pack 
Size 
(g)

Part No. Pack 
Size 
(g)

Part No. Pack 
Size 
(g)

Part No. Pack 
Size 
(kg)

Part no.

Palladium Scavenging Toolkit, 6 x 5 g PL3498-0005 (Comprising PL-BnSH MP, PL-DETA MP, PL-EDA MP, PL-TBD MP,  
PL-Thiourea MP, PL-TMT MP)

PL-BnSH Resin 1.8 mmol/g 150-300 µm 5 PL3482-1689 25 �PL3482-3689 100 PL3482-4689 1 PL3482-6689

PL-BnSH MP Resin 2.2 mmol/g 100Å 150-300 µm 5 PL3582-1689 25 PL3582-3689 100 PL3582-4689 1 PL3582-6689

PL-DETA Resin >6.0 mmol N/g 150-300 µm 5 PL3401-1679 25 PL3401-3679 100 PL3401-4679 1 PL3401-6679

PL-DETA MP Resin >4.5 mmol N/g 100Å 150-300 µm 5 PL3501-1679 25 PL3501-3679 100 PL3501-4679 1 PL3501-6679

PL-SO3H Resin >3.5 mmol/g 150-300 µm 5 PL3404-1679 25 PL3404-3679 100 PL3404-4679 1 PL3404-6679

PL-SO3H MP Resin >3.0 mmol/g 100Å 150-300 µm 5 PL3504-1679 25 PL3504-3679 100 PL3504-4679 1 PL3504-6679

PL-TBD Resin 2.7 mmol/g 150-300 µm 5 PL3414-1679 25 PL3414-3679 100 PL3414-4679 1 PL3414-6679

PL-TBD MP Resin 1.7 mmol/g 100Å 150-300 µm 5 PL3514-1679 25 PL3514-3679 100 PL3514-4679 1 PL3514-6679

PL-Thiourea MP Resin >2.0 mmol/g 100Å 150-300 µm 5 PL350B-1689 25 PL350B-3689 100 PL350B-4689 1 PL350B-6689

PL-TMT MP Resin >0.6 mmol/g 100Å 150-300 µm 5 PL3527-1679 25 PL3527-3679 100 PL3527-4679 1 PL3527-6679

PL-Urea MP Resin >2.0 mmol/g 100Å 150-300 µm 5 PL350A-1689 25 PL350A-3689 100 PL350A-4689 1 PL350A-6689

Description Pack Quantity Part No.

Metal Removal SPE Screening Kit (500 mg/6 mL) 50 PL3540-0099 (Comprising PL-Guanidine MP SPE, PL-Thiol MP SPE,  
PL-Thiourea MP SPE, PL-TMT MP SPE, PL-Urea MP SPE)

PL-Guanidine MP SPE (500 mg/6 mL) 50 PL3514-CM89

PL-SO3H MP SPE (500 mg/6 mL) 50 PL3504-C679

PL-Thiol MP SPE (500 mg/6 mL) 50 PL3582-CM89

PL-Thiourea MP SPE (500 mg/6 mL) 50 PL350A-CM89

PL-TMT MP SPE (500 mg/6 mL) 50 PL3527-CM89

PL-Urea MP SPE (500 mg/6 mL) 50 PL350B-CM89

Accessories

These allow larger volumes of solution to pass through the pre-packed cartridges.

Description Pack Quantity Part No.

Adapter caps for 6 mL cartridges 15 12131001

Luer stopcocks 15 12131005

Empty 20 mL reservoir 100 12131011

Empty 60 mL reservoir 100 12131012


