
Penicillin G/Procaine
Suspension (injectable)

3000000 units/mL

Structure:

Molecular Formula and Mass:   Penicillin G =C H KN O S   -372.47 16 17 2 4

Procaine = C H N O - 236.3013 20 2 2 

Sample:
The drug is supplied as a suspension with 3000000 units in 10 mL of solutions, which

equals 300000 units in a mL.  The standards require 1000 units per mg; therefore 1 mL is
equivalent to 300 mg of the active drug (the drug content is for the penicillin G based upon
the free acid).  Shake the suspension to obtain an uniform distribution.  Remove 1 mL of the
suspension and add 50 mL of methanol to make a solution concentration equivalent to 6
mg/mL.  Add 0.5 mL of methanol to 1 mL of the 6 mg/mL solution to prepare a  solution of
4.0 mg/mL representing 100%. 

The procaine content may or may not be given.  Many times the content of procaine
will be approximately the same as the penicillin-G.  The required concentration representing
100% is equal to 2.5 mg/mL.
Standards: 
High Standard:

Weigh approximately 25 mg of the penicillin-G as the potassium salt.  The drug
content for this type antibiotic is based upon the free acid, so a correction must be made
when the potassium salt is used.   The molecular weight of the salt is 372.48 and the free
acid is 334.47.  The corrected weight of the active drug is the weight of the sample
multiplied by 334.48 / 372.48; for example you weighed (24.6 mg X(334.48 / 372.48) =
22.09 mg  is the actual weight of the free base..  The high limit is 120%; therefore the
concentration of the high standard = 1.2 X 4 mg/mL = 4.8 mg/mL.  The volume of solvent



needed will equal weight of the drug divided by the high concentration which in this case is
22.09 mg / (4.8 mg/mL) = 4.6 mL of methanol.
Low standard:

The low limit is  85%; therefore the concetration of the low standard = 0.85  X  4.0
mg/mL  =  3.4 mg/mL.   Add 0.41 mL of methanol to 1 mL of the high concentration
standard (4.8 mg/mL).

Spotting:
Spot the solutions as follows:
Left spot low standard(85%)
Center spot sample(100%)
Right spot high standard(120%)

Development:
Mix 26 mL  acetone, 4 mL  toluene, 4 mL water, and 1 mL ammonium hydroxide.

Pour 24 mL of this solution into the TLC development bag.  Develop until the solvent front
reaches to within 1 cm from the top of the TLC plate.
Detection:
UV:

Dry the plate and observe under UV light at 254nm.   Since this drug formulation has
2 compounds (penicilling-G and procaine), there will be 2 positions on the plate.  The spots
in the lower position are penicilline-G and the upper spots are  procaine.  Observe the size
and the intensity of the spots.   Concentrations may require adjustment for analysis of both
drugs at the same time.
Iodine stain:

Dip the plate into the iodine-KI solution.  Allow plate to dry and observe the spots'
size and intensity.



Phenobarbital
15 mg tablet

                        
Structure: 
   

 
Molecular Formula & Mass:   C H N O  -  232.23 12 12 2 3 

Category:  Anticonvulsant, hypnotic, sedative 
Sample: 

The sample contains 15 mg of the active drug, and a final solution concentration of
10 mg/mL is required to represent 100%.   Grind 4 tablets and dissolve in 6 mL of
anhydrous ethanol.  Because of the high concentration needed for suitable visualization, it
is necessary to use multiple tablets and a volume of liquid large enough to obtain a suitable
sample.  Shake at least 2-3 min.
Reference Materials:
High standard:

The high limit is 115%; therefore the concentration of the high standard = (10 mg/mL)
X 1.15 = 11.5 mg/mL.  Weigh approximately 50 mg of standard.  If you weighed 46 mg of
standard, dissolve it in: (46 mg)/(11.5 mg/mL) = 4 mL of anhydrous ethanol.  This makes
the high standard solution  concentration equal to 11.5 mg/mL. 
Low standard:

The low limit is 85%; therefore the concentration of the low standard = (10 mg/mL)
X  0.85 = 8.5 mg/mL.  Dilute 1 mL of high standard to 1.35 mL by adding 0.35 mL of
anhydrous ethanol (11.5/8.5 = 1.35).  
Spotting:

Spot on the TLC plate as follows: 
Left spot  low standard (85%)     
Center spot 100% sample 
Right spot high standard (115%) 

Development:  
Mix 12 mL of acetone and 12 mL of toluene.  Add this mixture to the TLC

development bag.  Develop until the solvent front reaches within 1 cm of the top of the TLC
plate. 
Detection:



UV:
Dry the plate and observe under UV light.  The maximum is at 250 nm but a short

wavelength UV light (254 nm) will work. Observe the size and intensity of the spots. 
Iodine stain:    

Dip the plate into the iodine-KI solution in the detection bag.  Allow the plate to dry
and observe the size and intensity of the spots.

 



Phenytoin
100 mg capsules

Structure

Molecular Formula & Mass:  C H N O   -  252.2615 12 2 2

Category:   Anticonvulsant, antiepileptic
Sample:

Dissolve the contents of 1 capsule in 10 mL of anhydrous ethanol.  The required
concentration of the sample solution representing 100% is 10 mg/mL.
Standard:
High standard:

The high limit is 115%; therefore the concentration of high standard = (10 mg/mL) X
1.15 = 11.5 mg/mL.  Weigh approximately 41 mg of standard.  If you weighed 41 mg of
standard, dissolve it in: (41 mg)/(11.5 mg/mL) = 3.6 mL of anhydrous ethanol.
Low standard:

The low limit is 85%; therefore the concentration of low standard = (10 mg/mL) X
0.85 = 8.5 mg/mL.  Dilute 1 mL of high standard to 1.35 mL by adding 0.35 mL of anhydrous
ethanol (11.5/8.5 = 1.35).
Spotting:

Spot on the TLC plate as follows:
Left spot low standard (85%)
Center spot 100% sample 
Right spot high standard (1.15%)

Development:
Mix 15 mL of acetone and 10 mL of toluene.  Add 24 mL of this mixture to the TLC

development bag. Develop until the solvent front reaches within 1 cm of the top of the TLC
plate.
Detection:
UV:

Dry the plate and observe under UV light.  The maximum is at 260 nm but a short



wavelength light (254 nm) will work.  Observe the size and intensity of the spots.
Iodine stain:

Dip the plate in the iodine-KI solution in the detection bag.  Allow the plate to dry and
observe the size and intensity of the spots.
  



                                                        Pyrazinamide 
                                                                                                         400 mg tablet

Structure:

                     

Molecular formula & mass: C H ON --123.115 5 3

Category: Antibacterial ( tuberculostatic)

Preparation of the sample solution:
Analytical balance available.

Prepare the sample solution by weighing an aliquot of the drug.  Follow the procedure
described in the previous sections.  Determine the weight of the drug and add the volume of
solvent to produce a concentration such of 1mg/mL.  The volumes must be measured accurately 
using a combination of pipetts plus a 1 mL graduated tuberculin syringe for the fractional volumes. 
Pipetts are available in 1mL increments up to 10 mL.  For example: You weighed 10.5 mg of the
drug, then you would add 10.5mL of solvent to prepare a solution with a concentration of 1.0
mg/mL. ( use a 10 mL and a 1mL pipetts and the 0.5 mL is measured by a 1mL graduated syringe).
  Analytical balance not available.

Grind 1 tablet to a fine powder in a small polyethylene bag and insert the bag and contents
into a suitable vessel and add 50 mL of methanol.  Shake vigorously for at least 1 minute to
dissolve the powder.  The concentration of this solution is = 400/50= 8 mg/mL.  The required
concentration for the sample solution representing 100 % solution is 1 mg/mL.  The concentrated
solution must be further diluted.  Take 1 mL of the 8 mg/mL solution and add 7 mL of methanol
which will prepare the concentration of 1 mg/mL.  The volume of solvent needed must be adjusted
to produce the proper concentration.

Preparation of standard solutions:
Reference solutions are prepared depending on the availability of reference compounds. 

The reference materials may be either in the form of reference tablets or powders of
primary/secondary standards.  Reference tablets may be available containing a predetermined
weight of the drug which when dissolved in 5 mL of the solvent  produces a solution concentration



representing 115% of the sample solution.  No weighing is required.
  Weighing is required when the reference compound is not available in tablet form.  The reference
solutions then must be prepared using either primary or secondary standards.

Reference solutions are prepared depending on the availability of reference compounds. 
Reference tablets are available in many cases.  These tablets contain a predetermined weight of
the drug which when dissolved in 5 mL of the solvent will produce the high reference solution
concentration representing 115% of the sample solution.  No weighing is required.
Weighing is required when the reference compound is not available in tablet form.  The reference
solutions then must be prepared using either primary or secondary standards.
Preparation of the High Standard:
 1. Reference tablet available.
The reference tablet for pyrazinamide contains 5.75 mg.  Add one reference tablet to a vessel and
add 5 mL of methanol to prepare a solution having a concentration of 5.75mg/5mL equal to 1.15
mg/mL.  This represents 115% of the sample concentration.

2.  Reference material available as a powder. 
Weigh approximately 10 mg of the standard.  For example you weighed 9.7 mg, then the volume of
solvent added would be 9.7 mg/1.15 mg/mL = 8.43 mL of methanol.  This will make a final
concentration of 1.15 mg/mL which will represent the 115% solution.
Preparation of the low standard:

 Dilute 1 mL of the high standard to 1.35 mL by adding 0.35 mL of methanol.(1.15/0.85) =
1.35 which is the high concentration divided by the low concentration).
Spotting:

Spot on the TLC plate as follows:
Sample each of the solutions with a 3µL pipette and spot.
Left spot   low standard (85%)
Center spot  Sample (100%)
Right spot   high standard (115%)

Development:
Mix 13 mL of methanol, 17 mL of acetone and 1 mL of concentrated ammonium hydroxide. 

Add 24 mL of this mixture to the TLC development bag.  Develop until the solvent front reaches
within 1 cm of the top of the plate.  
Detection:
UV:

Dry the plate and observe under UV light (254 nm).  Observe the size and intensity of the
spots or stain with iodine when no UV available.
Iodine stain:

Dip the plate in the iodine-KI solution in the detection bag.  Allow the plate to dry and 



Praziquantel
600 mg tablet

Structure: 

 
 
 
 
 
 
 

Molecular Formula & Mass: C19H24N2O2  -  312.41 
Category: Anthelmintic 
Sample: 

Weigh 1 tablet.  Break the weighed tablet into quarters by  pressing on the scored
marks with the thumbnail.  Weigh one  quarter of the tablet and calculate the quantity of
praziquantel contained in the quartered sample weight as follows: 
(600 mg x mass of tablet portion)/mass of whole tablet = mg of praziquantel.    
Example: (600 mg x 0.2256 g)/0.9262 g = 160. mg of praziquantel     when the whole tablet
weighs 0.9262 mg and the fraction of the tablet weighs 0.2256 mg.  Grind and suspend the
weighed tablet in 50 mL of methanol.  Shake at least 2 min.; then heat in a 50EC water bath
for 30 min.  Shake at least 2 min., allow the solution to settle, and cool to room temperature.
Dilute 1 mL of this solution to a concentration of 1.0 mg/mL by using the following formula:
(no. of mg of praziquantel) X 50 = 3.2 mL.  Therefore, to prepare a 1.0 mg/mL solution add
2.2 mL of methanol to 1 mL of the sample solution: 160/(50 X 3.2) = 1.0 mg/mL.
Standards:
High standard:

The high limit is 115%; therefore the concentration of the high standard = (1.0 x 1.15)
= 1.15 mg/mL.  Weigh approximately 5 mg of standard.  If you weighed 4.75 mg of
standard, dissolve it in:  (4.75 mg)/(1.15 mg/mL) = 4.13 mL of methanol.  This makes the
high standard solution concentration equal to 1.15 mg/mL.
Low standard:

The low limit is 85%; therefore the concentration of the low standard =  (1.0 x 0.85)
= 0.85 mg/mL.  Dilute 1 mL of high standard to 1.35 mL by adding 0.35 mL of methanol
(1.15/0.85 = 1.35).
Spotting:



Spot on the TLC plate as follows:
Left spot low standard (85%)
Center spot 100% sample
Right spot high standard (115%)

Development:
Mix 16 mL of acetone and 8 mL of toluene.  Add this mixture to the TLC development

bag.  Develop until the solvent front reaches within 1 cm of the top of the TLC plate.    
Detection:
UV:

The UV maximum is at 205-210 nm; thus a short wavelength UV light (254 nm) will
not detect praziquantel.  
Iodine stain:
 Dip the plate in the iodine-KI solution in the detection bag.  Allow the plate to dry and
observe the size and intensity of the spots.



Prednisolone, 98%
5 mg tablet

Structure:

Molecular Formula & Mass   C H O   (anhydrous)   -    360.45 21 28 5

           sesquihydrate  - 387.48

Category:      Glucocorticoid, adrenocortical steroid, anti- inflammatory
Sample:

Grind 1 tablet and dissolve in 5 mL of methanol.  Shake at least 1 min.  Concentration
of this solution is equivalent to 1 mg/mL.  This concentration will represent 100% of the
sample.
Standards:
High standard:

The high limit is 115%; therefore the concentration of the high standard = (1 mg/mL)
X 1.15 = 1.15 mg/mL.  Weigh approximately 5 mg of standard.  If you weighed 4.6 mg of
standard, dissolve it in: (4.6 mg)/(1.15 mg/mL) = 4 mL of methanol.
This makes the high standard solution concentration equal to 1.15 mg/mL.
Low standard:

The low limit is 85%; therefore the concentration of the low standard = (1 mg/mL) X
0.85 = 0.85 mg/mL.  Dilute 1 ml of high standard to 1.35 mL by adding 0.35 ml of methanol
(1.15/0.85 = 1.35).
Spotting:

Spot on the TLC plate as follows:
Left spot low standard (85%)
Center spot 100% sample
Right spot high standard (115%)

Development:   
Mix 22.5 mL of acetone, 22.5 mL of toluene, and 1 mL  of methanol.  Add  24 mL of



this mixture to the TLC development bag.  Develop until the solvent front reaches within  1
cm of the top of the TLC bag.
Detection:
UV:

Dry the plate and observe under UV light.  The maximum is at 250 nm but a short
wavelength UV light (254 nm) will work.  Observe the size and intensity of the spots.
Iodine stain:

Dip the plate into the iodine-KI solution in the detection  bag.  Allow the plates to dry
and observe the size and intensity of the spots.



Prednisone
  10 mg tablet  

Structure:      
    

Molecular Formula & Mass: C H O  - 358.4421 26 5

Category: Glucocorticoid, adrenocortical steroid
Sample:

Grind 1 tablet and dissolve in 20 mL of 95% ethanol.  Shake at least 1 min.
Concentration of the solution = 10 mg/20 mL = 0.50 mg/mL.  The required concentration of
the sample solution representing 100% is 0.5 mg/mL.  
Standards:
High standard:

The high limit is 115%; therefore the concentration of the high standard = (0.50
mg/mL) X 1.15 = 0.575 mg/mL.  Weigh approximately 5 mg of standard.  If you weighed
4.75 mg of standard, dissolve it in: 4.75 mg/0.575 mg/mL = 8.26 mL of anhydrous ethanol.
This makes the high standard solution concentration equal to 0.575 mg/mL.
Low standard:

The low limit is 85%; therefore the concentration of the low standard = (0.50 mg/mL)
X 0.85 = 0.425 mg/mL.  Dilute 1 mL of high standard to 1.35 mL by adding 0.35 mL of
ethanol (0.575/0.425 = 1.35).
Spotting:

Spot on the TLC plate as follows:
Left spot low standard (85%)
Center spot 100% sample
Right spot high standard (115%)

Development:
Mix 16 mL of toluene and 8 mL of acetone.  Add this mixture to the TLC development

bag.  Develop until the solvent front reaches within 1 cm of the top of the TLC plate.  
Detection:
UV:



Dry the plate and observe under UV light.  The maximum is at 240 nm but a short
wavelength UV light (254 nm) will work. Observe the size and intensity of the spots.
Iodine stain:

The 0.50 mg/mL concentration is too low to allow for  quantitation by iodine.  The
concentration needs to be 5 mg/mL.  This can be accomplished by using 10 mL of
anhydrous ethanol rather than 20 mL.  Dip the plate in the iodine-KI solution in the detection
bag.  Allow the plate to dry and observe the size and intensity of the spots.



Promethazine
25 mg tablet  

Structure:

Molecular Formula & Mass: C H N S   -   284.4117 20 2

Category: Antihistaminic
Sample:

Grind1 tablet and dissolve  in 25 mL of anhydrous ethanol.   Shake at least 1 min.
Concentration of the solution = 25 mg/25 mL =  1.0 mg/mL.  The required concentration of
sample solution  representing 100% is 0.25 mg/mL.  Dilute 1 mL of the 1mg/mL sample
solution to 4 mL by adding 3 mL of ethanol to obtain a  0.25 mg/mL sample solution(1/4 =
0.25 mg/mL).
Standards:
High standard:

The high limit is 115%; therefore the concentration of the high standard = (0.25
mg/mL) x 1.15 = 0.288 mg/mL.  Weigh approximately 5 mg of standard.  If you weighed
4.75 mg of standard, dissolve it in:  (4.75 mg) /( 0.288 mg/mL) = 16.5 mL of anhydrous
ethanol. This makes the high standard solution concentration equal to 0.288 mg/mL.
Low standard:

The low limit is 85%;  therefore the concentration of the low standard = (0.25 mg/mL)
x  0.85 = 0.21 mg/mL.  Dilute 1 mL of high standard to 1.35 mL by adding 0.35 mL of
ethanol (0.288/0.21 = 1.35).
Spotting:

Spot on TLC plate as follows:
Left spot low standard (85%)
Center spot 100% sample
Right spot high standard (115%)

Development:
Mix 20 mL of acetone and 4 mL of water.  Add this mixture to  the TLC development



bag.  Develop until the solvent front reaches to within 1 cm of the top of the TLC plate.  
Detection:
UV:

Dry the plate and observe under UV light.  The maximum is at 250 nm but a short
wavelength UV light(254 nm)  will work.  Observe the size and intensity of the spots.
Iodine stain

The 0.25 mg/mL concentration is too low to allow for quantitation by iodine.  The
concentration needs to be 1 mg/mL.  This can be accomplished by using the undiluted
sample solution. Dip the plate in the iodine-KI solution in the detection bag.  Allow  the plate
to dry and observe the  size and intensity of the spots.



Pyrimethamine
25 mg tablet

Structure:

Molecular Formula & Mass:     C H ClN  - 248.7112 13 4

Category:      Antimalarial
Sample:

Grind 1 tablet and dissolve in 12.5 mL of 95% ethanol. Concentration of the solution
= 2 mg/mL.  This concentration represents 100% of the sample.
Standards:
High standard:

The high limit is 115%; therefore the concentration of the high standard = (2 mg/mL)
X 1.15 = 2.3 mg/mL.  Weigh approximately 25 mg of standard.  If you weighed 23 mg of
standard, dissolve it in:  (23 mg/2.3 mg/mL) = 10 mL of 95% ethanol.  This makes the high
standard solution concentration equal to 2.3 mg/mL. 
Low standard:

The low limit is 85%; therefore the concentration of the low standard = (2 mg/mL) X
0.85 = 1.70 mg/mL.  Dilute 1 mL of high standard to 1.35 mL by adding 0.35 mL of 95%
ethanol (2.3/1.70 = 1.35).
Spotting: 

Spot on the TLC plate as follows:
Left spot low standard (85%)
Center spot 100% sample
Right spot high standard (115%)

Development:
Mix 11 mL of acetone, 11 mL of toluene, and 2.5 mL of methanol.  Add this mixture

to the TLC development bag.   Develop until the solvent front reaches within 1 cm of the top
of the TLC plate.
Detection:
UV:



Dry the plate and observe under UV light.  The maximum is at 280 nm but a short
wavelength UV light (254) will work.  Observe the size and intensity of the spots.
Iodine stain:

Dip the plate into the iodine-KI solution in the detection bag.  Allow the plate to dry
and observe the size and intensity of the spots.



Quinine sulfate
250 mg tablet  

Structure:                   
  

Molecular Formula & Mass: 2C H N O .H SO .2H O - 782.9720 24 2 2 2 4 2

Category: Antimalarial
Sample: 

Grind 1 tablet and dissolve in 50 mL of distilled water.  Shake at least 1 min.
Concentration of the solution = 250 mg/50 mL = 5.0 mg/mL.  The required concentration of
sample solution representing 100% is 0.50 mg/mL.  Add 9 mL of distilled water to 1 mL of
the 5.0 mg/mL solution to make the sample solution equal to 0.50 mg/mL.
Standards:
High standard:

The high limit is 115%; therefore the concentration of the high standard = (0.50
mg/mL) X 1.15 = 0.575 mg/mL.  Weigh  approximately 5 mg of standard.  If you weighed
4.7 mg of standard, dissolve it in:  (4.7 mg/0.575 mg/mL) = 8.17 mL of distilled water.  This
makes the high standard solution concentration equal to 0.575 mg/mL.
Low standard:

The low limit is 85%; therefore the concentration of the low standard = (0.50 mg/mL)
X 0.85 = 0.425 mg/mL.  Dilute 1 mL of high standard to 1.35 mL by adding 0.35 mL of
distilled water (0.575/0.425 = 1.35).
Spotting:

Spot on the TLC plate as follows:
  Left spot low standard (85%)

Center spot 100% sample
Right spot high standard (115%)

Development:
Mix 21 mL of anhydrous ethanol, 3 mL of water, and 1 mL of concentrated



ammonium hydroxide.  Add 24 mL of this mixture to the TLC development bag.  Develop until
the solvent front reaches within 1 cm of the top of the TLC plate.
Detection:
UV:

Dry the plate and observe under UV light.  The maximum is at 235 nm but a short
wavelength UV light (254 nm) will work. 
Observe the size and intensity of the spots.
Iodine stain:

Dip the plate in the iodine-KI solution in the detection bag.  Allow the plate to dry and
observe the size and intensity of the spots.



Method #1
Rifampicin

150 mg capsules  

Structure:        

Molecular Formula & Mass: C H N O  - 822.9648 58 4 12

Category: Antibacterial, Antitubercular
Sample:

Dissolve the contents of 1 capsule in 50 mL of methanol.  Shake at least 1 min.
Concentration of the solution = 150 mg/50 mL =  3.0 mg/mL.  The required concentration
of sample solution  representing 100% is 1.0 mg/mL.  Add 2 mL of methanol to 1 mL of the
3.0 mg/mL solution to make the sample solution equal to 1.0 mg/mL.
Standards:
High standard:

The high limit is 115%; therefore the concentration of the high standard = (1.0
mg/mL) X 1.15 = 1.15 mg/mL.  Weigh approximately 7-8 mg of standard.  If you weighed
7.5 mg of standard, dissolve it in: (7.5 mg/1.15 mg/mL) = 6.52 mL of methanol. This makes
the high standard solution concentration equal to 1.15 mg/mL.
Low standard:

The low limit is 85%; therefore the concentration of the low standard = (1.0 mg/mL)
X 0.85 = 0.85 mg/mL.  Dilute 1 mL of high standard to 1.35 mL by adding 0.35 mL of
methanol (1.15/0.85 = 1.35).
Spotting:

Spot on the TLC plate as follows:
Left spot low standard (85%)
Center spot 100% sample
Right spot high standard (115%)

Development:



Mix  21 mL of methanol, 2 mL of toluene, and 2 mL of acetone.   Add this mixture to
the TLC development bag.  Develop until the solvent front reaches within 1 cm of the top of
the TLC plate.
Detection:
Visible:

Dry the plate and observe under white light.  The maximum is at 445 nm.  Observe
the size and intensity of the spots.



METHOD #2

Rifampicin
150 mg capsules  

Structure:        

Molecular Formula & Mass: C H N O  - 822.9643 58 4 12

Category: Antibacterial, (tuberculostatic)

Preparation of the sample solution:
The dosage forms of rifampin are supplied in many different quantities of the drug.  The

procedure described here is to serve as representative.   Weights and volumes need to be adjusted for
other dosages.  Solutions are prepared by two different methods.
Analytical balance available.

Prepare the sample solution by weighing an aliquot of the drug.  Follow the procedure
described in the previous sections.  Determine the weight of the drug in the aliquot and add solvent
to produce a concentration such as 1mg/mL.  The volumes must be measured accurately by using a
combination of pipetts plus a 1 mL graduated tuberculin syringe for the fractional volumes.  Pipetts
are available in 1mL increments up to 10 mL.  For example: You weighed 10.5 mg of the drug, then
you would add 10.5mL of solvent to prepare a solution with a concentration of 1.0 mg/mL. (use a 10
mL  pipette and the 0.5 mL is measured by a 1mL graduated tuberculin syringe).
 Analytical balance not available.

Grind 1 tablet to a fine powder in a small polyethylene bag and insert the bag and contents into
a suitable vessel and add 25 mL of methanol.  Shake vigorously for at least 1 minute to dissolve the
powder.  The concentration of this solution is = 150/25= 6 mg/mL.  The required concentration for
the sample solution representing 100 % solution is 1 mg/mL.  The concentrated solution must be
further diluted.  Take 1 mL of the 6 mg/mL solution and add 5 mL of methanol to prepare the proper
concentration of 1 mg/mL. 

Preparation of standard solutions:



Preparation of standard solutions:
Reference solutions are prepared depending on the availability of reference compounds.  The

reference materials may be either in the form of reference tablets or powders of primary/secondary
standards.  Reference tablets may be available containing a predetermined weight of the drug which
when dissolved in 5 mL of the solvent  produces a solution concentration representing 115% of the
sample solution.  No weighing is required.  Weighing is required when the reference compound is not
available in tablet form.  The reference solutions then must be prepared using either primary or
secondary standards.

Preparation of the High Standard:
 1. Reference tablet available.
The reference tablet for rifampin contains 5.75 mg.  Add one reference tablet to a vessel and add 5
mL of methanol to prepare a solution having a concentration of 5.75mg/5mL equal to 1.15 mg/mL.
This represents 115% of the sample concentration.

2.  Reference material available as a powder. 
Weigh approximately 10 mg of the standard.  For example you weighed 9.7 mg, then the volume of
solvent added would be 9.7 mg/1.15 mg/mL = 8.43 mL of methanol.  This will make a final
concentration of 1.15 mg/mL which will represent the 115% solution.
Low standard:

The low limit is 85%; therefore the concentration of the low standard = (1.0 mg/mL)
X 0.85 = 0.85 mg/mL.  Dilute 1 mL of high standard to 1.35 mL by adding 0.35 mL of
methanol (1.15/0.85 = 1.35).
Spotting:

Spot on the TLC plate as follows:
Sample each of the solutions with a 3µL capillary pipette ans spot.
Left spot low standard (85%)
Center spot 100% sample
Right spot high standard (115%)

Development:
Mix 13 mL of methanol, 17 mL of acetone and 1 mL of concentrated ammonium hydroxide.  Add 24
mL of this mixture to the TLC development bag.  Develop until the solvent front reaches within 1 cm
of the top of the plate.  
Detection:
Visible and UV:

Dry the plate and observe under white light.  The maximum is at 445 nm.  Observe
the size and intensity of the spots.  Rifampin has a strong absorption in the UV at 254 nm
allowing excellent detection.  The spots are better observed by UV when the stray lights of
the room are eliminated.  



Salbutamol (albuterol)
4 mg tablet

Structure:

Molecular Formula and Mass:C H NO   -  239.3113 21 3

Category:  Bronchodilator
Sample:

This drug contains a small quantity of the active drug, and must be dissolved in a
small volume of solvent.  Grind 1 tablet and dissolve in 4 mL of anhydrous ethanol.  Shake
at least 2 min.  No further dilution is necessary.  Concentration of the solution is equivalent
to 1 mg/mL.  The required concentration of sample solution representing 100% is 1 mg/mL.
Standards:
High standard:

The high limit is 115%; therefore the concentration of the high standard  = (1 mg/mL)
X 1.15 = 1.15 mg/mL.  Weigh approximately 5 mg of the standard.  If you weighed 5.24 mg
of the standard, dissolve it in:  (5.24 mg/1.15 mg/mL) = 4.55 mL of anhydrous ethanol.
Low standard:

The low limit is 85%; therefore the concentration of the low standard = (1 mg/mL X
0.85) = 0.85 mg/mL.  Dilute 1 mL of the 1.15 mg/mL solution to 1.35 mL by  adding 0.35 mL
of anhydrous ethanol (1.15/0.85 = 1.35).
Spotting;

Spot on the TLC plate as follows:
Left spot high standard (115%)
Center spot 100% sample 
Right spot low standard (85%)

Development:
Mix 50 mL of methanol and 0.75 mL of ammonium hydroxide.  Add 24 mL of this

solution to the TLC development bag.  Develop until the solvent front reaches within 1 cm
of the top of the plate.



Detection:
UV

Allow the plate to dry.  Observe under the ultraviolet at 254 nm.  Visually examine the
intensities and sizes of the spots.
Iodine stain

Dip the plate into the iodine solution.  Remove from the solution and allow the iodine
to disappear.  Observe the spots as soon as the spots become clearly visible.

  



 

                                           Streptomycin sulfate
200 mg/mL injectable

   
Structure:

Molecular Formula & Mass:  (C H N O ) .3 H SO  - 1457.3821 39 7 12 2 2 4

Category: Antibacterial (tuberculostatic)
Sample:
NOTE: Streptomycin must be handled differently from the other TB drugs.  The solvents ,
developer, and detection are changed.

Streptomycin is an aminoglycoside antibiotic.  The standard is in the form of the sulfate and
the potency is quoted as units of streptomycin activity.  Thus the standards must be corrected for
activity.  The drug is supplied as a 1 gram of the free base in a vial which is reconstituted by
adding 5 mL of water to make a solution having a concentration of 200 mg/mL.

Dilute 1 mL of the injectable solution to 40 mL by adding 39 mL of distilled water.  Shake
at least 1 min.  The sample concentration = (1 mL x 200 mg/mL)/40 mL = 5 mg/mL.
Standard:
High standard:

The drug is normally supplied as the sulfate, but the content of the drug is based upon the
free base which requires a correction to the weighed quantity.  The mass of the sulfate is 1457.38,
and the mass of the free base is 1163.14.  The correction is the weight of standard multiplied by
1163.14/1457.38 = 0.798  

The high limit for antibiotics is 120%; therefore the concentration of high standard = (5
mg/mL) X 1.20 = 6.0 mg/mL.  Weigh approximately 30 mg of sulfate standard.  If you weighed
29.8 mg of sulfate standard with an activity of 766 µg per mg, dissolve it in:  (29.8 mg X
0.798)/6.0 mg/mL = 3.96 mL of distilled water.  This makes the high standard solution
concentration equal to 6 mg/mL. 
Low standard:

The low limit for antibiotics is 85%; therefore the concentration of the low standard = (5
mg/mL) X 0.85 = 4.25 mg/mL.  The concentration ratio between the high and low standard is
6/4.25 =1.41.  Dilute 1 mL of high standard to 1.41 mL by adding 0.41 mL of water. 



Spotting:
Spot on the plate as follows:
Left spot low standard (85%)
Center spot 100% sample
Right spot high standard (120%)  

Development:
Mix 4 mL of concentrated ammonium hydroxide and 4 mL of distilled water in a container

fitted with a stopper.  Carefully add 12 mL of glacial acetic acid.  The solution will become very
hot and generate ammonia gas.  Quickly stopper the container, shake well to dissolve the ammonia
gas, and cool to room temperature.  Add 12 mL of ethyl acetate to the cooled mixture.  Add 24 mL
of this mixture to the TLC development bag.  Develop the plate until the solvent front reaches 1 cm
from the top of the plate.  Allow the plate to dry until the odor of acetic acid cannot be detected.
Detection:
UV:

The spots are not visible in the UV.
Iodine stain:

Dip the plate in the iodine-KI solution in the detection bag.  Allow the plate to dry and
determine the size and intensity of the spots.

Streptomycin is an aminoglycoside which can also be stained with ninhydrin.
 
Ninhydrin solution: 

The ninhydrin solution is needed to stain some drugs which are not visible by
either UV or iodine staining.  Because this solution will be used only for that one class of
drugs (aminoglycosides), prepare the solution only when analyzing the mycins.

Prepare the ninhydrin solution in a 25 mL graduated cylinder with a stopper. 
When preparing the solution, take the precautions of using rubber gloves and protective
clothing.  Ninhydrin reacts immediately with the skin.  If ninhydrin has touched the skin,
wash those portions of the body with large amounts of water.

Add 25 mL of acetone to the graduated cylinder, and then add 0.1 g of ninhydrin. 
Stopper the graduated cylinder and shake well until all the ninhydrin is dissolved.  The
solution can be kept for a period of time.  It is not necessary to prepare large amounts. 
A small bottle will last for many analyses.



Sulfamethazine

Structure:

Formula and molecular weight:  C H N O S   -    278.3212 14 4 2

Category:  Antibacterial
Sample:

This drug was not available .
Standards:
High standard

 The high limit is 115%; therefore the concentration of the high standard = (2.5
mg/mL) X 1.15 = 2.875 mg/mL.  Weigh approximately 10 mg of the standard drug. If you
weighed 9.8 mg of the standard drug, dissolve it in:  9.8 mg/2.875 mg/mL = 3.4 mL of
methanol.  This makes the high standard solution concentration equal to 2.875 mg/mL.
Low standard:

The low limit is 85%; therefore the concentration of the low standard = (2.5
mg/mL) X 0.85 = 2.125 mg/mL.  Dilute 1 mL of the high standard by adding 0.35 mL of
methanol (2.875/2.125 = 1.35).
Spotting:

Spot on the TLC plate as follows:
Left spot low standard (85%)
Center spot 100% sample
Right spot high standard (115%)

Development:
Mix 15 mL of ethyl acetate and 35 mL of toluene.  Add 24 mL of this solution to

the TLC development bag.  Develop the plate until the solvent front reaches 1 cm from
the top of the plate.
Detection:
UV:

Dry the plate and observe under UV light (254 nm).  Observe the size and
intensity of the spots.



Iodine stain:
Dip the plate in the iodine-KI solution in the detection bag.  Allow to dry until the

spots are clearly visible.  Observe the size and intensity of the spots.



Sulfamethoxazole
500 mg Tablet

Structure:

Molecular Formula and Mass:   C H N O S  -253.3110 11 3 3

Category:  Antibacterial
Sample:

This drug is supplied both as a single component and in combination with other
drugs; therefore the drug content will vary.  The sample described here has a drug
content of 500 mg.   Some combinations have a drug content of 400 mg.   The
concentration of the sample, measured by ultraviolet light, is 0.5 mg/mL, but to be
measured by iodine staining, the concentration must be 5 mg/mL.  In all cases, grind 1
tablet and dissolve in 50 mL of methanol.  Shake at least 5 min.  The solution of the 500
mg tablet will have a concentration of 10 mg/mL.  For the iodine staining, add 1 mL of
methanol to 1 mL of the 10 mg/mL solution to prepare a 5 mg/mL solution.  For UV
detection, add 9 mL of methanol to 1 mL of the 5 mg/mL solution to prepare a 0.5
mg/mL solution.  Both the 5 mg/mL solution (iodine staining) and the 0.5 mg/mL solution
(UV detection) represent a sample concentration of 100%.  Always use UV detection if it
is available.
Standards:
High standard:

The high limit is 115%; therefore, the concentration of the high standard = (5
mg/mL X 1.15) or (0.5 mg/mL x 1.15).  Weigh approximately 10 mg of the standard, and
add sufficient methanol to prepare the 5 mg/mL solution.  If you weighed 9.75 mg,
dissolve it in: 9.75 mg/(5.0 X 1.15) = 1.7 mL of methanol for the 5 mg/mL solution.  For
the 0.5 mg/mL solution, add 9 mL of methanol to 1 mL of the 5.0 mg/mL solution.
Low standard:

The low limit is 85%; therefore the concentration of the low standard = (5 X 0.85)
= 4.25 mg/mL.  To prepare this  concentration, add 0.35 mL of methanol to 1 mL of the



5.75 mg/mL solution (5.75/4.25 = 1.35).
Spotting:

Spot on the TLC plate as follows:
Left spot low standard (85%)
Center spot 100% sample
Right spot high standard (115%)

Development:
Mix 9 mL of ethyl acetate and 21 mL of toluene.  Add 24 mL of this solution to the

TLC development bag.  Develop until the solvent front reaches within 1 cm of the top of
the plate.
Detection:
UV:

Dry the plate and observe under UV light (254 nm).  Observe the size and
intensity of the spots.
Iodine stain:

Dip the plate in the iodine-KI solution.  Observe the spots as soon as they become
clearly visible.
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Testosterone Cypionate
200mg/mL injectable

Structure

Molecular Formula & Mass:   C H O    -   412.59 27 40 3

Category:   Androgen  
Sample:

Dilute 0.1 mL of sample to 40 mL with methanol.  Concentration of the solution = (0.1
mL X 200 mg/mL)/40 mL = 0.5 mg/mL.  The required concentration of sample solution
representing 100% is 0.5 mg/mL.
Standard:
High standard:

The high limit is 115%; therefore the concentration of high standard = (0.5 mg/mL)
X 1.15 = 0.575 mg/mL.  Weigh approximately 5 mg of standard.  If you weighed 4.93 mg
of standard, dissolve it in: (4.93 mg)/(0.575 mg/mL) = 8.6 mL of methanol.
Low standard:
 The low limit is 85%; therefore the concentration of low standard = (0.5 mg/mL) X
0.85 = 0.425 mg/mL.  Dilute 1 mL of high standard to 1.35 mL by adding 0.35 mL of
methanol (0.575/0.425 = 1.35).
Spotting:

Spot on the TLC plate as follow:
Left spot low standard (85%)
Center spot 100% sample 
Right spot high standard (115%)

Development:
Mix 18 mL of toluene and 6 mL of acetone.  Add this mixture to the TLC development

bag.  Develop until the solvent front reaches within 1 cm of the top of the TLC plate.
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Detection:
UV:

Dry the plate and observe under UV light.  The maximum is at 250 nm but a short
wavelength light (254 nm) will work.  Observe the size and intensity of the spots.
Iodine stain:

Dip the plate in the iodine-KI solution in the detection bag.  Allow the plate to dry and
observe the size and intensity of the spots.
  


