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Outlook

* Analysis of PO, as counterion
* Analysis of PO, as impurity
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Use of CE for pharmaceutical
analysis

3. Counterions
4. pKa determination
5. Cleaning control

6. Protein/peptides
HPCE Stockholm 2002
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Pharmaceutical Counterions

 Regulatory agencies (FDA, European
Pharmacopeia...):

....pharmaceutical products should be tested for composition of their
identity, strength, quality and purity of the active as well as for the
Inactive ingredients....
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Pharmaceutical Counterions

P=100% - (m/M% impurities + m/M% water + m/M% remaining
solvents + m/M% inorganic material +
m/M% Counterion)

Example: Sufentanyl citraat

total MW 578.69C—) 386.56 + 192.13




Organic Anions

Acetate C2H302

Benzoate (-1) C7H502

Benzoate C7TH602

Citrate (-1) C6H707

Citrate (-2) C6H607

Citrate (-3) C6H507

Citrate C6H807

(+/-)-Camphorsulfonate C10H1604S

(1R)-(-)-10-Camphorsulfonate

(1S)-(+)-10-Camphorsulfonate

Dibenzoyl-L-tartrate (-1) C18H1308

Dibenzoyl-D-tartrate (-1)

Dibenzoyl-L-tartrate (-2) C18H1208

Dibenzoyl-D-tartrate (-2)

Dibenzoyl-L-tartrate C18H1408

Dibenzoyl-DL-tartrate

Dibenzoyl-L-tartrate C18H1408

Dibenzoyl-D-tartrate

Di-p-Toluoyl-D-tartrate C20H1808

Di-p-Toluoyl-L-tartrate

Fumarate (-1) C4H304

Fumarate (-2) C4H204

Fumarate C4H404 (E)--2-Butenedioic acid

Maleate Z-2-butenedioic acid

2-Hydroxybenzoate (-1) C7TH503

Hydroxybutanedioate C4H605

(R)-Hydroxybutanedioate

(S)-Hydroxybutanedioate

(+/-)-2-Hydroxypropanoate (-1) C3H503

(+/-)-2-Hydroxypropanoate C3H603

(S)-(+)-2-Hydroxypropanoate
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Malonate (-1) C3H304
Malonate (-2) C3H204
Malonate C3H404

(R) Mandelate C8H803 (S)-mandelate
Mandelate (-1) C8H703
Methaansulfonate (-1) CH303S
Methaansulfonate CH403S

4-Methylbenzenesulfonate
C7H803S

Oxalate (-1) C2HO4
Oxalate (-2) C204
Oxalate C2H204
Propanoate C3H602
Succinate (-1) C4H504
Succinate (-2) C4H404

Succinate C4H604
Tartrate C4H606 (-)-D-Tartrate (+)-L-Tartrate
(-)-D-Tartate (-1) C4H506 (+)-L-Tartrate (-1)
(-)-D-Tartrate (-2) C4H406 (+)-L-Tartrate (-2)
(+/-)-DL-Tartrate C4H606
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Inorganic Anions

Cations

Nitrate HNO3

Ammonium (+1)

Phosphate H3PO4

Calcium (+2)

Sulfate H2504

Potassium (+1)

Sulfate (-1) HSO4

Magnesium (+2)

Sulfate (-2) SO4

HCI

HBr

Sodium (+1)
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Buffers for Indirect UV detection

* pH — molarity of the buffer




analis

Buffer: \\ /
Sample
n co-ion chromophore

= probe

n counterion
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Detection: indirect-uVv

—

Auto zero
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e Transfert Ratio

= constant

C = ionic concentration
z = value of the charge

n = effective mobility
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Corrected Area Asym. (10%)
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Probe (S

e Limit of detection

— N BL
Cio " Rell

S = signal of detector
s = standard deviation of the signal
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Absorbing Probe

e specific co-ion: chromate, molybdate...
* high molar absorptivity

e soluble in the buffer




BGE effect of pH Gy

CEufla™ Arionss PH 8.2

0.004

0.002

(i

CEOIIYSANIGHASS

1 Formic 3.74 4  Butyric 4.87 Heptanoic 4.89 10 Capric 4.9
2 Acetic 4.76 5 Valeric 4.81 Caprylic 4.89 11 -
3 Propionic4.87 6 Caproic 4.80 Pelargonic 4.96 12 Lauric 4.9
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Background Electrolyte




Co-electro Osmotic mode %éaﬁx
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EOF flow modifiers

e Polyanion:
Polybrene...
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Buffers for Indirect UV detection
which system to chose?

 What about system peaks?

In most cases a validated buffer
system will provide a practical

solution!
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Instrument considerations

— voltage
 Method
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i~

Clutlet

i Surmary
vial ' &

ard, In wial inc 1

* rinse step
H,0 post-injection ? H,0 rinse step
buffer rinse ? buffer separation step
1 min. ramping time
Increment every 20 analysis
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Analysis of Primaquine diphosphate

(PQ)

e Sequence: 3 x alternating standards
and samples

e CEofix™ Anionsb5




Problem of phosphate: peak ‘&
tailing

CEOTL™ Anloriss

0.008 0.008
A 1 UV - 230nm r
teStl I l IX B Test mix Cl----C-3 LL
4 Name
i © i
0008 c ~0.006
] S *
o
=
S a
] O »
0.004 o ~0.004
) @) (@) S
= <

rinse H,0 ? rinse HCI 0.1M




A G

analis
0-0125 CEOfL™ Anjonss
0.010°
| g2
: (D)
0.008" 2 O
? 5
D : i
= 0.006 E

I




A (S
analis

Linearity
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Results
Migration Time | Area
Phosphate | I.S. |.S.
Mean 5.03 6.468 | 49749
%SD 0.25 0.21 | 2.79
Sample PQ

% Target Value

99.82
99.62

99.81

99.75

0.11
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Impurity Analysis

e CEoOfix™ Anions8
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IsoTachoPhoretic Stacking (ITP)

sample plug

electrolyte electrolyte




Heptane sulfonate as &,
— terminating ion
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Effect of increasing amount of
Heptanesulfonate as terminating ion

area height
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e SD on area: 9.82%
* no need for ITP re-stacking
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Conclusion

— phosphate as impurity in a drug
e Easy and fast method




