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Experiment 1 Liquid Dosage Forms |

——solutions

Simple syrups

Part1 Preview

. Key Words. Read the words below and then translate them into Chinese.

solutions- syrups -
simple syrups- dissolve -
extractants - concentrated -
sucrose - filtration -
viscosity- sterilize -

. What is a syrup? And what is simple syrup?

. Please write down how to make simple syrup?

. After previewing this experiment, please write down some points that we should pay

attention to just from your own part of view.
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Part 2 Experimental

Purposes

1. To master the preparation method of solutions.

2. To be familiar with the function of excipients in solutions.
Introduction

Syrups are widely applied in food and pharmaceutical industry and their consumption is
increasing nowadays. Syrups are usually termed as solutions of sucrose and drugs, in which
some additives may be included, such as flavoring agents, protectants, and etc. In general, drugs
may be extractants from crude traditional Chinese materials, or some others that could dissolve
in the concentrated solutions of sucrose.

The preparation of syrups is nothing of special. To be simple, drugs and sucrose could be
dissolved in water simultaneously, or drugs could be added into simple syrups which had been
prepared in advance. Simple syrups could be prepared just by the dissolution of sucrose in water,
in which the concentration of sucrose is destined, that is 85% (g/ml) or 64.7% (g/g). And just
because of the concentrated content of sucrose in simple syrups, antiseptic substances could be
abridged.

Apparatus & Materials

Sucrose (AR), distilled water, electronic scale, measuring cylinder, stirring rod, electric
furnace, beaker, glass funnel, filter paper, cotton.

Contents
[Prescription] [Analysis]
Sucrose 17 g ( )
Distilled water add to 20 ml ( )
[Procedures]

17 g of sucrose was accurately obtained using electronic scale, and then was dissolved in
9 ml of distilled water with continuous stirring on electric furnace to be heated. After boiling for
a few minutes, the sucrose solution was immediately filtered through a piece of filter paper and
cottons which was previously placed and stuffed in a glass funnel. The remaining distilled water
was filtered and added to the solution of sucrose. The final simple syrups could be obtained by
stirring and mixing completely.

Please write down the preparation flow-process diagram below:
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[Key points]

I. The heating step during the preparation of simple syrups is to sterilize the solution, as
well as to precipitate some of the macromolecules like proteins. The filtration should be
undertaken immediately after boiling. Otherwise, with the cooling of the solution, the filtration
will be hardly processed for the high viscosity.

II. In order to prevent the transformation of sucrose into caramel which may change the
appearance of the solution into brown or even darker, the boiling time should be monitored
strictly.

III. The filtration speed may be varietal depending on the temperature of the surrounding.
The filtration could be speeded up by using cotton cushions or multi-layer gauzes.

Part 3 Results and Conclusions

Please describe what you have got in this experiment, and try to explain the problem or
phenomenon that you have encountered during the preparation. And please feel free to give us
your suggestions on this experiment.

[Results]

[Conclusions]

[Suggestions]

oS
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Part 4 Questions

I. Please calculate the concentration of the simple syrups that you had just prepared.
II. What should be noticed in the preparation of simple syrup? What effective steps can be
adopted?

Colloidal solutions

Part1 Preview

1. Key Words. Read the words below and then translate them into Chinese.

colloidal solution - mucilage-

homogeneous - heterogeneous -

affinity - hydrophobic colloid-
hydrophilic colloid- macromolecular —

swell- thermodynamic stable system-

sodium carboxymethylcellulose -

coagulation method- dispersing method-

2. What are colloidal solutions?

3. Please write down how to prepare colloidal solutions.

4. After previewing this experiment, please write down some points that we should pay
attention to just from your own part of view.




Experiment 1 Liquid Dosage Forms 1 J

Part 2 Experimental

Purposes

1. To master the definition and some of the typical properties of colloidal solutions.

2. To master the types and the typical preparation method of colloidal solutions.
Introduction

A colloidal solution is defined as a homogeneous (such as mucilages) or heterogeneous
(such as sols) liquid system, in which the particles are about 1 nm~100 nm. The solvents are
almost water except for some nonaqueous solvents. Depending on the affinity of the materials
with the solvents, colloidal solutions could be classified into two types, hydrophobic colloid also
termed as sols and hydrophilic colloid also named as macromolecular solutions. Macromolecular
solutions is thermodynamic stable and the sols is thermodynamic unstable.

The of the two kinds of colloidal solutions is also different. Swelling process is necessary
for the preparation of macromolecular solutions, and grinding, stirring or heating is needed when
necessary. Coagulation method (both chemical and physical) and dispersing method are usually

used in the preparation of sols.
Apparatus & Materials

Sodium carboxymethylcellulose, glycerol, alcohol solution of ethylparaben (50 mg/ml),

distilled water, beaker, stirring rod, electronic scale, measuring cylinder.

Contents
[Prescription] [Analysis]
Sodium carboxymethylcellulose 025¢g ( )
Glycerol 3 ml ( )
Alcohol solution of ethylparaben 0.1 ml ( )
Distilled water add to 10 ml ( )
[Procedures]

0.25 mg of sodium carboxymethylcellulose was firstly dispersed in 6 ml of distilled water
and then the mixture was heated until the sodium carboxymethylcellulose was dissolved
completely to form a clear and transparent solution. 3 ml of glycerol and 0.1 ml of ethylparaben
solution were then added in sequence. The final mucilage was obtained by adding the remaining
distilled water.

Please write down the preparation flow-process diagram below:
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[Key points]

I. The dispersion step is suggested to be undertaken in cold water, and then the mixture is
heated gently to promote the dissolution.

I1. Quaternary ammonium salts and preservatives containing mercury are not suitable in this
prescription for precipitation may occur when sodium carboxymethylcellulose encountered with
the chemicals mentioned above.

Part 3 Results and Conclusions

Please describe what you have got in this experiment, and try to explain the problem or
phenomenon that you have encountered during the preparation. And please feel free to give us
your suggestions on this experiment.

[Results]

[Conclusions]

[Suggestions]
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Part 4 Questions

I. What is the function of ethylparaben in this formulation? Are there any other adjuvants
that could replace it? If yes, give us some examples.

II. During the dispersion process, cold water is needed. Try to explain the reason.
Suspensions

Part1 Preview

1. Key Words. Read the words below and then translate them into Chinese.

suspensions - suspending agents -
polydispersity index - stabilizer -
wetting agent - dry suspensions-

coagulation method-
flocculating agent or deflocculating agent -

sedimentation rate-

2. What is a suspension? Is it thermodynamic stable?

3. suspensions may be prepared by many methods. Please write down some methods.

4. After previewing this experiment, please write down some points that we should pay

attention to just from your own part of view.
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Part2 Experimental

Purposes

1. To master the definition and classical fabrication method of suspensions.
2. To master the quality control of suspensions, especially the calculation of sedimentation
coefficient.

Introduction

Suspensions are heterogeneous liquid preparations of insoluble solid particles, the size of
which range from 0.5 pm to 10 um or even larger. The dispersion medium is usually water, and
vegetable oils could also be used. Suspensions are thermodynamic instable systems for the high
polydispersity index and surface free energy. The main problems on physical stability are particle
precipitation, flocculation, crystal growth and so on. To overcome these obstacles during the
preparation of suspensions, some other additives like suspending agent, wetting agent,
flocculating agent and deflocculating agent are needed. To be special, dry suspensions emerged
as an alternative choice.

Suspensions could be obtained by many ways. To be simple, dispersing method, such as
grinding and elutriation, and both physical (crystallization) and chemical (reaction) coagulation

methods are usually used.
Apparatus & Materials

Mortar and pestle, beaker, graduated cylinder, electronic scale, sulfadiazine, sodium

hydroxide, citric acid, sodium citrate, sodium benzoate, sodium saccharin, flavor, distilled water.
Contents

Sulfadiazine mixtures

[Prescription] [Analysis]

Sulfadiazine 5g ( )
sodium hydroxide 08¢ ( )
citric acid 15¢ ( )
sodium citrate 325¢ ( )
sodium benzoate 0.1g ( )
1% sodium saccharin Q.S ( )
Flavor Q.S ( )
distilled water add to 50 ml ( )
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[Procedures]

The sulfadiazine mixtures were prepared by micro-crystallization method. 0.8 g of sodium
hydroxide was dissolved in 15 ml of freshly prepared cool distilled water. Then 5 g of
sulfadiazine was added and dissolved by continuous stirring. The solution (A) was cooled down
at room temperature. 1.5 g of citric acid was dissolved in 5 ml of water to form solution B. 3.25 g
of sodium citrate, 0.1 g of sodium benzoate, a reasonable amount of sodium saccharin (1%) and
flavor were mixed and stirred in about 15 ml of water to form solution C.

Solution A and solution B were added into solution C alternately at a ratio of 3:1 (V/V).
Keep on stirring the mixture for a few minutes to form microcrystal of sulfadiazine. Finally, the
remaining 15 ml of water was added and sulfadiazine suspension was obtained.

Please write down the preparation flow-process diagram below:

[Key points]

Sulfadiazine is white or off-white crystalline powder, odorless, and will get darkened when
exposed to light. It is insoluble in water but will dissolve in sodium hydroxide solution or
ammonia. The sodium salt of sulfadiazine will separate out for the absorption of carbon dioxide,
as well as color changing will occur for the oxidation by light and metal ion. So in this

experiment, the sodium salt of sulfadiazine is not suitable for the preparation of suspensions.

Part 3 Results and Conclusions

Please describe what you have got in this experiment, and try to explain the problem or
phenomenon that you have encountered during the preparation. And please feel free to give us
your suggestions on this experiment.

[Results]

[Conclusions]
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[Suggestions]

Part 4 Questions

1. What are the functions of various constituents in formulation in this experiment?

II. Try to design an experiment to determine the sedimentation rate.

10
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— Emulsions

Part 1 Preview

1. Key Words. Read the words below and then translate them into Chinese.

emulsions- emulsification-

emulsifier- emulsifying agents-
internal phase- external/continuous phase-
oil-in-water emulsions- primary(Initial) emulsions-

hydrophil-lipophil balance (HLB) value-
dry gum method (Continental method)-
wet gum method (English method)-
wedgwood/porcelain mortar and pestle-

creamy white- Crackling sound-

2. What is an emulsion? And what is it made of?

3. Emulsions may be prepared by many methods. Please write down some methods used
in the small-scale improvisational preparation.

4. After previewing this experiment, please write down some points that we should pay
attention to just from your own part of view.
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