Application Note AN-C-196

Purity quantification of
tris(hydroxymethyl)aminomethane

(TRIS) with IC

Robust analysis with non-suppressed ion chromatography

Tris(hydroxymethyl)aminomethane (also known as
TRIS, THAM, or tromethamine) is a common
component of buffer solutions in the life sciences. It
has a high buffering capacity between pH 7.2-9.0, a
pK, of 8.2 (20 °C), and complexes with metal ions,
making TRIS ideal for biochemistry and molecular
biology applications [1]. TRIS buffers are used for DNA
purification, separation of proteins with SDS-PAGE
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(sodium dodecyl sulfate—polyacrylamide gel
electrophoresis), or separation of nucleic acids with
gel electrophoresis [2]. TRIS is also used to treat
metabolic acidosis and can penetrate the cell
membrane in its unionized form, therefore
functioning as an intracellular buffer [3]. For these
reasons, it is essential to control the purity of TRIS,
especially for use in the pharmaceutical industry.
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A robust isocratic ion chromatography (IC) method
with a Metrosep C Supp 2 - 250/4.0 column and a
methanesulfonic acid (MSA) eluent is ideally suited to
determine TRIS and any cationic impurities. The
microbore IC system (MB) is equipped with the IC

SAMPLE AND SAMPLE PREPARATION

Samples were prepared from Trizma® base (TRIS)
powder with p.a. quality (CAS 77-86-1, purchased
from Sigma Aldrich No. 93350). For method

EXPERIMENTAL

The microbore ion chromatograph 930 Compact IC
Flex Oven/DEG/MB was equipped with the MSA-
stable IC Conductivity Detector MB (Figure 1). An
eluent consisting of 0.1% (v/v) MSA (15 mmol/L
MSA) was used for this non-suppressed setup (Table
1). Samples were injected using the Metrohm
intelligent Partial Loop Injection Technique (MiPT,
Figure 2). This technique fills the 250 uL sample loop
with a precisely measured and freely selectable
volume (from 5 to 40 pl in this application study).
During this process, a Dosino with a 2 mL Dosing Unit
performs the precise dosing increments. MiPT
enables calibration from a single standard, which was
performed here in a range of 5-140 mg/L TRIS.

The variable volume selection can also be applied to
sample injection. In such situations, a small injection
volume is selected, e.g., for a highly concentrated
sample therefore omitting the manual dilution step.
Typical inorganic cations (i.e., lithium, sodium,
potassium, magnesium, and calcium) were injected
on the Metrosep C Supp 2 column to check for
potential co-elution issues.
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Conductivity Detector MB which is both sensitive and
stable against MSA eluents. This guarantees low void
volumes, long-term stability of the analytical system,
and precise results for TRIS quantification.

evaluation, two different concentrations of TRIS
(10.37 mg/L and 103.7 mg/L) were dissolved in
eluent (0.1% methanesulfonic acid).

Figure 1. The IC Conductivity Detector MB shown here has a
reduced cell volume and is inert against methanesulfonic acid.
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Figure 2. lllustration of the Metrohm intelligent Partial Loop Injection Technique (MiPT) flow path. With the help of the Dosino, the sample is
transferred from the autosampler into a buffer loop to avoid contamination and carryover. The Dosino then precisely fills the sample loop

with the desired injection volume in the ulL range.

Table 1. IC method parameters for the microbore IC analysis of cationic impurities in TRIS.

Column Metrosep C Supp 2 - 250/4.0
Eluent/diluent c(MSA) =0.1 % (v/v)

Flow rate 1.0 mL/min

Temperature 30°C

Injection volume 5-40 pL (MiPT)

Detection Direct conductivity
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RESULTS

TRIS determination is carried out in less than 8 min
using isocratic elution on the MB IC system. The
method was proven to be interference-free with
regard to major cations as described above.

Sodium had a retention time of 4.1 minutes.
Changing the method parameters, e.g., decreasing
the column temperature to 20 °C, will increase the
resolution between sodium and TRIS. With the used
method parameters (Table 1), precise determination
is possible by using the peak height for evaluation.
The recovery rates for 100 mg/L TRIS were 99-103%
with a relative standard deviation of <3%, revealing
the accuracy of this method.

CONCLUSION

Raw materials used in the pharmaceutical industry
like solutions and buffers must fulfill the highest
quality standards with respect to their exact
concentration and purity.

The setup in this application study comprises a
microbore IC system, an MSA-stable conductivity

REFERENCES

1. Deutscher, M. P. Guide to Protein Purification;
Gulf Professional Publishing, 1990.

2. Westermeier, R. Electrophoresis in Practice: A
Guide to Methods and Applications of DNA
and Protein Separations, John Wiley & Sons,
2016.

CONTACT

Metrohm France

13, avenue du Québec- CS
90038

91978 VILLEBON
COURTABOEUF CEDEX

www.metrohm.com

3738.0 1

3738.4 1

TRIS

3738.8 1

3739.2 1

3739.6 1

3740.0 4

Conductivity (uS/cm)

3740.4
3740.8 'M
0 1 2 3 4 5 6 7 8
Retention time (min)

Figure 3. Chromatogram of 100 mg/L TRIS with 4 uL injection
volume (MiPT).
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CONFIGURATION

930 Compact IC Flex Oven/SeS/PP/Deg/MB

Le 930 Compact IC Flex Oven/SeS/PP/Deg est
I'appareil Cl compact intelligent avec four a colonne,
suppression séquentielle et une pompe péristaltique
pour la régénération du suppresseur et un dégazeur
intégré. L'appareil peut etre utilisé avec n'importe
quelles méthodes de séparation et de détection.
Domaines d'application typiques :

- Déterminations d'anions ou de cations avec
suppression séquentielle et détection de
conductivité

- Optimisé pour les applications microbores (2
mm), convient parfaitement aux techniques de
couplage (IC-MS ou IC-ICP/MS)

Pris en charge avec MaglC Net 4.1 et supérieur
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IC Conductivity Detector MB

Détecteur de conductivité haute performance
compact et intelligent destiné aux appareils Cl
intelligents. Optimisé pour les colonnes microbores.
Excellente constance de la température, tout le
traitement du signal au sein du bloc de détecteur
protégé et DSP — Digital Signal Processing — de la
derniere génération garantissent une précision de
mesure optimale. Grace a la plage de travail
dynamique, aucun changement de plage n'est
nécessaire (meme automatique).

Domaines d'application typiques :

- Déterminations d'anions ou de cations avec
suppression chimique, suppression séquentielle
ou sans suppression et détection de conductivité

- Optimisé pour les applications microbores (2
mm), convient parfaitement aux techniques de
couplage (IC-MS ou IC-ICP/MS)

Spécifications en un coup d'ceil :

-0a 15000 pS/cm sans changement de gamme

- Volume de cellule : 0,3 pL

- Electrodes en forme d'anneau en acier
inoxydable X2CrNiMo17-12-2 (316 L),
compatible MSA

- Pression de fonctionnement maximale : 10,0
MPa (100 bar)

- Température de la cellule : 20 a 50 °C en pas de
5°C

- Stabilité de la température : < 0,001 °C

- Bruit des lignes de base : <0,2 nS/cm
caractéristique pour la suppression séquentielle

- Capillaires : 1D 0,18 mm

Pris en charge avec MaglC Net 4.1 et supérieur
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Metrosep C Supp 2 - 250/4,0

La colonne de séparation la plus longue de la famille
Metrosep C Supp 2 est la Metrosep C Supp 2 -
250/4,0. Le matériau de séparation de la Metrosep C
Supp 2 est basé sur un copolymere de polystyrene-
divinylbenzéne avec groupes carboxyles. Du fait de la
séparation optimisée du sodium/ammonium de ce
matériau de séparation, cette colonne est idéale pour
les déterminations de concentrations d'ammonium
infimes accompagnées d'une grande quantité de
sodium. La colonne est utilisée avec une suppression
séquentielle. Elle est par conséquent particulierement
adaptée a la détermination de concentrations dans la

plage moyenne des ug/L et inférieures.
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