Semi-automated home- made Ion Chromatography
System Supplied with UV-Vis detector for determination

of Pharmaceutical preparations and Organic compounds
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Semi-automated home- made Ion Chromatography
System Supplied with UV-Vis detector for determination

of Pharmaceutical preparations and Organic compounds
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Patent Abstract

A single column ion chromatography equipped with UV-Vis detector was designed . it was
supplied with 18 ul quartz flow cell with zero dead volume . The optimum condition for separation
and determination of pharmaceutical preparations and organic compounds were established . The
retention times (tr) for these drugs (Amoxicillin , Ampicillin and Cloxacillin ) and organic
compounds were calculated.

To evaluated the home-made system, accuracy of the method was examined by performing a
recovery experiments using standard additions method. The obtained results were in the range
(£95.00-100.00%) which compared with other methods and good agreement was obtained.
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Compounds

Acetic acid
99.5%

Company

Weight,
volume
taken

58.82ml

Jasl

Volume(ml)
for standard
solution

Standard
solution
Concentration

1.00M

Ammonium
chloride

32.10 gram

1.20 M

Ammonium
Acetate

1 mg

10.0 pg ml™!

Ammonium
Molybdate acidic

12.50 gram

2.50 % W/V

Basic Solution 1:1
from Sodium
bicarbonate :

Sodium carbonate

2.78 gram
+2.20 gram

0.02625 M
(Nax2CO»)
and
0.02625 M
(NaHCO3)
=pHI10.5

Benzoic acid

B.D.H

360 mg

1000 ml

Citric Acid

B.D.H

10 mg

1000

10 ug ml!

Dithizone

B.D.H

As Reagent

EBT

B.D.H

As Indicator

ECR

B.D.H

0.15 gram

3000 pg ml!

Hydrochloric acid
37.9%

B.D.H

83.33 ml

1.00 M

Hydroxel Amine
Dihydro Chloric

SIGMA-
ALDRICH

1.00 mg

10.00 pg ml™!

Hatch Kites for
Ions

Hatch

0.20 mg

10.0 pg ml™!

Lactic Acid

R.D.H

10 mg

10 ug ml!

Multication

SIGMA-
ALDRICH

10 mg

10 ug ml’!

MultiAnion

SIGMA-
ALDRICH

10 mg

10 ug ml’!

Malonic Acid

SIGMA-
ALDRICH

10 mg

10 pg ml™!




Methylene Blue

SIGMA-
ALDRICH

0.01 M

Murxid

SIGMA-
ALDRICH

As Indicator

Nitric acid
69.8%

B.D.H

63.57 ml

1.00 M

Oxalic Acid

B.D.H

10 mg

10 ug ml™!

Pyruvic Acid

B.D.H

10 mg

10 pg ml™!

Phosphoric acid
85%

B.D.H

22.20 ml

033 M

Potassium
Chromate

B.D.H

1.0 gram

0.05M

1,10
phenonthrolen

B.D.H

1 mg

10.00 pg ml™!

Sulfuric acid
96.0%

B.D.H

11.11ml

0.20 M

Salicylic acid

B.D.H

100 mg

Sodium
hydroxide

B.D.H

40.00 gram

1.00M

Sodium
bicarbonate

B.D.H

83.9 gram

1.00 M

Sodium carbonate

B.D.H

106.00 gram

1.00 M

Sulphanilamide

B.D.H

0.15

0.15W/V

Sodium ethylene
diamine tetra acetic
acid

B.D.H

18.60 gram

0.05M

Silver Nitrate

B.D.H

0.24 gram

0.014 M

Tartric Acid

B.D.H

10 mg

10 ug ml!

Zinc sulfate
hydrous

B.D.H

16.10 gram

1.00 M
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Pharmaceutical
Preparations

Amoxicillin

Analar Powder

Company

SIGMA-ALDRICH
A8523

Purity %

Notices

Each Vial contain 5 gm

CoAmox Acino as
drug

Caplet

Acino-Switzerland

Each Caplet contain 8§75 mg
Amoxicillin

Ampicillin

Analar Powder

SIGMA-ALDRICH

Each Vial contain 5 gm



A9393
Ampicillin drug Vial powder AKAI — AL Arbeia Each Vial contain 250 mg
Cloxicillin Analar Powder SIGMAA_II%‘ IDRICH Each Vial contain 5 gm
Cloxicillin drug Vial powder AKAI — AL Arabia Each Vial contain 250 mg
B . Braun Melsungen

AG D-34209 Each ampoule contain 10 ml

medical German (15% w/v) KCI

Potassium Chloride | Analar Solution

10 mg,
AL-Arabia Farm.
100mg,
Acetaminophen Vial powder AL-Arabia Farm. 1000 ml
Yo
100 mg,
AL-Arabia Farm.
100 mg,
AL-Arabia Farm.
100 mg,
AL-Arabia Farm.
60 mg,
AL-Arabia Farm.

1000ml

Atenolol Vial powder

Caffeine Capsules 1000 ml

Aspirin Tablets 1000 ml

Hydroxy

benzotriazol 1000 ml

Vial powder

Prednisone Vial powder 1000 ml
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Instruments Company Characteristics

Micro pSad plai 5
Okl e s processer
wpemo | ST

aat g panll (e A Jaziall
" Time Unite" ¢}
Metrohm Unite Swiss Type 690 Ll Jany
V-8 /

Build in IC il 538 el 53 Ll S Jany

Metrohm Swiss Type Voopl due aan
690

Auto-pump

Injection Electronic
valve




Instruments

Spectrophotometer

Company

Appl —PD
303UV

Characteristics

Flow cell

18 pl (Helma. UK.)

Thermo Meter
Regular

3.);} (‘AJ.M.\ e G)..A
19+ Metrohm

Data logger lab jack

Australia

Ton Pac zorbax 300- SCX
Column ; S5pm , 4.6%250 mm
(P/N 880952-704 )

Agilent company

aYauall Gl pasiuall pasi
UV-Vis alai

Ion Pac C18 ; Sum ,
4.5%x250 mm

(P/N 11051194 L)

Arcus EP company

Al &y gumal) LSl il
UV-Vis

Lab top Computer

Lenovo USA

e sy bl B a3l

Gl Jaxs Ll Ay sulad) el

) il Byl IC ol
e Jpuanll i

Color printer

EPSON Japan

i) e UL

Change electro
resistant

Home-made

c«L'A}..'aS\ (e alaill

pH meter

Bp 3001 Trance.
Inst. China

Ladall Alal) a8 ol
Jandl 8 Aeaainial) Jllall

Balance

Pw 214 china

e Jeed = 0.0001 g
354 aay il s

Visible Spectrophotometer

Hatch/USA

Al ol oS g 50 Jaxy

Oven

JRAD 2000 china

Bolall Gl o e s dany
o ._YQ . OC

Hamilton Syringe

Ultra-Asept -German

5ul
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parts of Home-made Constructed-IC System:

S UV-Vis CiliSa Sena sl W silas S allai maca 5 g1 Y1 sdgd il Casgll
S yal) (e ety Al S pumntisall iy ol (1 JSEN) (VA pl) e oy s
S A A e sS4 gaaal)

: Pump 4424 -1
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Optimum Condition for Determinations of Pharmaceuticals preparation

and Organic compounds by the Constructed System
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Ion Pac zorbax 300- SCX Ion Pac zorbax 300- SCX lon Pac zorbax 300-
Description Agilent Column ; Sum, Agilent Column ; Sum, SCX Agilent Column ;
Column 4.6x250 mm 4.6x250 mm Sum, 4.6x250 mm
(P/N 880952-704 )

(P/N 880952-704 ) (P/N 880952-704 )

Isocratic Mobil | Ammonium acetate (20 mM) + KH,PO4 (50mM ) in Methanol / 0.2M
phase Methanol (95:5) pH4.8 acetonitril at pH 2.6 Monobasic Ammonium




\o

Phosphate (38 : 62)

Test sample Amoxicillin diluted in mobile Ampicillin diluted in Cloxacillin diluted in
phase mobile phase mobile phase
Detection System UV detection UV detection UV detection
Maximum 230 nm 240 nm 254 nm
Wavelength
Flow Rate 1.0 mL min” 0.9 mL min” 1.2 mL min’’
Temperature 25 °C 25°C 25 °C
pressure 70 Bar 70 Bar 70 Bar
Background
Run Time 22min 18 min 18 min
Retention Time Y+-) '+, min YY-12 min V+-11 min

Injection Volume 100 uL 100 uL 100 uL

1- 0.2 pg/ml

2- 0.4 pg/ml

3- 0.6 pg/ml
4- 0.8 pg/ml

5-1.0 pg/ml
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Agy Hhal) daia Gl Y Ailaal) il 107 Jgan
Ca e ot sl e e 30 -
M\@MW\@\}}L})@ YV,ox
R? ERRA 5 +0.9
Standard Error LYY 20 -
B
Standard Error Estimate EARR £
v 15 -
L
Intercept <4 Fi
I
Slope Yv,e E 10
o
LLOD 0.0104 5
pg mL!
LLOQ v YAY
-1 0 T T 1
pg mL 0 0.5 1 15
MDL(standard) pg mL! 0.01009 '
(SDxt 95%) at n=5-1 )
MDL(sample) ng mL- 0.016- Concentration (pg/ml)
(SDxt 95%) at n=5-1

Wyﬁww\S#M‘uidA:i;dﬁ
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Representative Company Purity % [| *Peaks height *Retention Time + Recovery%
samples and (mm) (tr) minutes

drugs( pg mL™") + RSD %

+RSD% +RSD%

SIGMA- V £1.672 () +-10.5) £ 0.827 16 12672
ALDRICH A8523

SIGMA- VY +1.559 (10-Y +,8) & « ,A¥Y Voo x),004
ALDRICH A8523

SIGMA- Y¥ +0.532 (10-10.5) = 0.811 Voot o 00Y
ALDRICH A8523

5 ug mL! for | Acino-Switzerland V¥ £0.500 () +-10.5) = 0.808 98 + 0.500
Drugs (1)

5 ug mL! for Ajanta pharma Vet +£0.521 (10-10.5) = 0.850 100 + 0.521
Drugs (2) limited
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Conc. Peaks Height
Analyt ( mm)
pug/ml <V

v I 7

—_—

13

20

0130 30 60 S0 w8d 0120 360 B0 540 1080
Time (Sec)

Onlimpinsa™l] (ol ) 8 polaal) inia add ;0 JSd

4y k) daua cilf ¥ dilaay) pl sVidgas 35 -
Jalal) & 4.8 & gila g < y =21.744x+0.2209
. R2 = 0.9983
R? 39AY 30 -
E 25 A
Std Er? YA E
20 20 -
Std Er Est? «,0A1 2
L 15
Intercept oYY 0
& 10 -
Slope Yy,Vee
5
LLOD +.01443
(ng mL™) 0 . . ,
LLOQ L EYVE 0 0.5 1 15
(ug mL™1) Concentartion (pg.ml?)
MDL(standard) pg mL- | +,Y1¢)
1 (SDxt 95%) at n= 5-1
MDL(sample) pg mL! YV
(SDxt 95%) at n=5-1
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Peaks
Height
( mm)
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IIIIII T el
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dava cilf ¥ dplaa¥) adl) 1Azd g2
Q) A3 g S 4

R’ «,444
80 - y=28.971x+ 0.2857
RZ = 0.9996
70 -
Std Er? oV
60 -
b L] L]
Std Er Est RANE | 50 |
Intercept ,YAe . 40 -
£
Slope 28.97 = 30 7
2 20 -
LLOD 0.0260 I
pg mL! 3 10
LLOQ 0.0787 o
e L : ; : :
MDL(standard) pg mL™! Y
(SDxt ¢s9,) at n=5-1
MDL(sample) pg mL™! gy Concentration (pg.ml?)
(SDXt 95%) at n=5-1
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Evolution of desgined System -: aaaall jlgal) anis

paaiudl e die 3L Recovery dnmlain¥) (uld o8 Llas acadll Jleall afi (sl
ClinnS sa¥) a8l dadiall 44 phall udiy 5 A Clie Gpdy (OalieS ga¥T) Yl
(%) Ll 5 (9) Jsanl (Cpblo 01 5 plusnall) Gi¥aseall ) pnandl

& e paldill [ jal Al clila) A5y sk Jleriuls ede Jgeandl a3 ) Lalaial) a8 ()
& el s JSE Elill i [31] pelisY) e o) dadll plii ) o dlaiadl cdlalaiall il
AVasall @l pasiudl 0l aeadll el dadia Jully okl OISy gl ool

[32] lle Ay & sunal) LS Sl

peak Hieght [mm)

Concentration (pg/mil)

_ID |
CnbinnaS ooV past! dpuball cililzay)  aie 48y Hha 4 JSG

LVl G pasiil) el alainl) ad 290 saa

Clamied Recovery % || Other’s Method [27] || Recovery %

(ug ml™) +RSD% Clamied +RSD%

(ng ml)

Amoxicillin 904+ 1.672 Y«o+1.056

Ampicillin 1+ 0.552 11+ 0.689

Cloxacillin Yo+ 0.931 ¢4 0.886
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Column: Ion Pac zorbax 300 scx Agilent 20-
Column 250%4.5 mm

Eluent: Methanol / 5 di-basic sodium

S 11T
pH=3.0 14- I II
. AR ARARNANANE
Flow Rate: 0.8 ml min™! 10- IIII II IIIII IIIII II IIII
Injection Volume: 100 pl B

Detection: UV Detection at 226 nm o IIII IIIIIIIIII IIIIII II IIII
i 20w . NI AR AR AR ARARNANANE
oo nmaau \Cunn Sy N RNA A ANARA NN

0,0 o o

10 ug ml! Atenolol drug in mobile phase D Bﬂ 1201302403@3504204305”“560720730340“%0 1030 320 1440 1560 920 2040 230 2230 2‘“]:'
Tme (Sec)
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Column: Ion Pac zorbax 300 scx Agilent
Column 250%4.5 mm

Eluent: Methanol / acetic acid / water (28
:3:69)

pH=1-15

Temperature: 25°C

Flow Rate: 2.0 ml min!

Injection Volume: 100 pl

Detection: UV Detection at 275 nm

Run Time: 20 min

Peaks:

100 pg ml! For 1- Acetaminophen , 2-100 pg
ml ' Caffeine , 3- 100 ng ml ' Aspirin , 4- 360

pg ml'Benzoic acid , 5- 100 pg ml'salicylic
acid in mobile phase

0 8 1201020 0B 000 TOTNHONKD B0 120 I 1440 D 160 600 190 2M0 26D DR 2400

Time (Sec)

&éﬁgﬂ\@ﬁ@\&\}bﬂ@\ﬁﬁjd@;\\;dﬁ

1- Acetaminophen , 2- Caffeine, 3-Aspirin, 4- Benzoic acid ,5- salicylic acid

Column: Ion Pac zorbax 300 scx Agilent
Column 250%x4.5 mm

Eluent: Methanol / Acetonitrile /water /
Triethylamine (50:100:850:15)

pH=9.0

Temperature: 25°C

Flow Rate: 1.5 ml min™!
Injection Volume: 100 pl
Detection: UV Detection at 254 nm
Run Time: 20 min

Peaks:

1-200 pg ml' Cephalexin

2-100 pg ml'!' 1-Hydroxybenzotriazole in
mobile phase

Time(Sec)

Cephalexin e s sis 3 Hydroxy benzotriazole (@Y¥auall pasiudll a6 Juad 1) Y JS
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Column: Ion Pac zorbax 300 scx
Agilent Column 250%4.5 mm

Eluent: Methanol / Acetic acid /THF/
Butyl chloride (7:6:14:95)

pH =2.5-3.0

Temperature: 25°C

Flow Rate: 1.5 ml min™!

Injection Volume: 100 pl
Detection: UV Detection at 254 nm
o s e AT

» I
1-100 pg ml' Hydrocortisone o 0 60 120180240 300360420480 540600660 720730840 900960 130 40 10 160 1B 10 M40 260 B0 W
Tme (Sec)

2-60 pg ml'' Prednisone in mobile

(Hydrocortisone) e s s>l Prednisone (3 sl suasivall pafi g Juad ;) V1SS

Column: Ion Pac zorbax 300 SCX 1.5-
Agilent Column 250%4.5 mm 13
Eluent: 20 mM Ammonium 124
acetate/ Acetonitrile (75:25) ’

1.1-
pH=3.0

0.9-
Temperature: 25°C

0.8-
Flow Rate: 1.0 ml min! 3

Injection Volume: 100 pl

Detection: UV Detection at 254 nm

0 III IRNRT
Run Time: 32 min 0.1- ‘I. IIII III IIII II
Peaks: 2 pg ml'! Aspirin tablets in 0.0- IIIIIIIIIIIIIIIIIIIIII III IIII

0120 360 600 340 1080 1320 1560 1300 2040 2280 2520 2760 3000 3240 3430 3720 3960 4200 4440 4300
Time(Sec)

mobile phase

(Aspirin) ) s 2 93 S ja a8l g Juad 1) €S
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Column: Dionex C 18, 250x4mm , Spm
Eluent: MSA

pH =45

Temperature: 25°C

Flow Rate: 0.25 ml min™!

Injection Volume: 100 pl

Detection: UV

Run Time: 18 min

Peaks: 10 ug ml! for each ion

[A- Diethyl amine CsH11N , B- Ethylene
di-amine C2HsNz, C-Trimethyl amine
C3HoN, D- Bethanechol CsHsO:N2*Cl- .

0 60 120180240300360420480 40600660 T0 TG00 00060 080 10 130 1440 1560 1630 1600 19M0 2040 2160 2B 2400
Time(Sec)

4 pranl) (aa¥) ClELe (e drg ) jpai g Jud 1) 0: S

Column: Dionex AS11-HC
250%4 mm ,Spm

Eluent: NaOH solution
pH=9.5

Temperature: 25°C

Flow Rate: 1.5 ml min™!
Injection Volume: 100 pl
Detection: UV

Run Time: 38 min

Peaks: ug ml'!
1.Lactate 35
2.Acetate 7

3. Pyruvate 8

4. Fluoride 14
5. Chloride 0.6
6.Nitrate 2.5

7.Phosphate 53
8. Malonate 2.5

9. Tartrate 6.5
10 Oxalate 4.5
11.Citrate 9

i i I aeued
IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII

0§ ARSNGB 0 T 1D 0 ) 6 AN 0 1 260 ZN
Time (Sec)
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