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EXECUTIVE SUMMARY

Ghana changed its malaria treatment policy in 2004 to include the use of an artemisinin-based
combination therapy (ACT) as first-line treatment for uncomplicated malaria. The selected ACT
for first-line treatment is co-packaged artesunate + amodiaquine, which is procured largely
through financing from a Global Fund to Fight AIDS, Tuberculosis and Malaria (GFATM or
Global Fund) Round 4 grant. To ensure the availability of the recommended ACT, the local
manufacture and co-packaging of artesunate and amodiaquine have been encouraged by the
Ministry of Health of Ghana. To ensure the production of high-quality, locally manufactured
ACTs, a quality assurance program for the selected artesunate/amodiaquine combination was
instituted within the Food and Drugs Board (FDB), establishing guiding principles for
manufacturers.

As part of preparations for ACT policy implementation, an assessment of the quality of available
malaria medicines on the Ghanaian market was conducted in July 2004 by the Management
Sciences for Health (MSH) Rational Pharmaceutical Management (RPM) Plus Program, in
conjunction with the Ghana National Malaria Control Programme (NMCP) and FDB. The aims
of the assessment were both to gather information to determine the quality of malaria medicines
on the market and to recommend interventions that would prepare the way for importation of raw
products and local manufacture of ACTs.

The assessment found important quality deficiencies in antimalarials sampled from the market.
Recommendations made to address the assessment findings were (1) to improve pharmaceutical
management; (2) to strengthen necessary regulatory measures needed to maintain the high
quality of antimalarials; and (3) to train pharmaceutical companies in Ghana on good
formulation practices.

In August 2005, the FDB organized a one-day workshop targeting quality control and production
managers of all pharmaceutical companies in Ghana. The workshop, held at the Kama
Conference Centre in Accra, was funded by the Ghana Mission of the U.S. Agency for
International Development (USAID) through the RPM Plus Program of MSH. The workshop
was aimed at equipping local manufacturers in Ghana with the requisite skills for

formulation of ACTs and was expected to encourage manufacturers to—

1. Ensure that local ACTs are produced according to good formulation practices
2. Produce high-quality and efficacious medicines
3. Be responsible for the quality of their products throughout the distribution chain

A total number of 12 local manufacturing companies were represented at the training by two
representatives each (quality control manager and production manager). Other stakeholders
present at the meeting were representatives of the Ghana country office of the World Health
Organization’s Department of Essential Drugs and Medicines Policy, the NMCP, and RPM Plus.

By the end of the workshop, it was clear that company representatives present had been equipped
with the skills of good formulation methods, to support the objective of producing high-quality
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products. The training was seen as timely by stakeholders. The general consensus was that the
workshop would provide a good basis for local ACT manufacturers to adopt good formulation
practices.




Introduction

BACKGROUND

The emergence and spread of Plasmodium falciparum resistance to chloroquine led Ghana to
change its malaria treatment policy in 2004 to include the use of an artemisinin-based
combination therapy (ACT) as first-line treatment for uncomplicated malaria. Previously,
chloroquine was Ghana’s first-line therapy for the treatment of uncomplicated malaria, and
sulfadoxine-pyrimethamine (SP) was used as second-line therapy. Currently, Ghana recommends
artesunate + amodiaquine for the treatment of uncomplicated malaria and is implementing its
new malaria treatment policy, which includes the use of SP for intermittent preventive treatment
in pregnancy (IPTp)*. The policy is summarized in Table 1.

Table 1. Ghana Antimalarial Treatment Policy

Condition

Recommendation

Dosage Form

Strength

Uncomplicated malaria

75 mg artesunate +

(first-line treatment) Artesunate + amodiaquine Tablet 150 mg amodiaquine

Uncomplicated malaria

(second-line treatment) Quinine Tablet 300 mg

Severe and complicated Injection (IV or 300 mg/mlin 2 ml

malaria Quinine IM) ampoule

Prevention of malaria in 500 mg sulfadoxine +

pregnancy IPTp using SP Tablet 25 mg pyrimethamine

Treatment of Trimester 1: quinine Tablet 300 mg

uncomplicated malaria in Trimesters 2 and 3: quinine or Tablet 300 mg

pregnancy artesunate + amodiaquine Tablet 75 mg artesunate +

150 mg amodiaquine

The same as the treatment of

Treatment of complicated severe malaria for the general

malaria in pregnancy population NA NA

Note: NA = not applicable.

Financing for implementing this policy and for purchasing the recommended ACTSs has largely
been through Global Fund Round 4 grants, with additional funds from the Government of Ghana
and the Health Fund.? To ensure sustainability, the local manufacture and co-packaging of
artesunate and amodiaquine have been encouraged by the Ministry of Health.

! Ghana Health Service. 2004. Antimalarial Drug Policy for Ghana. Accra: Government of Ghana.
2 As part of Ghana’s sector-wide approach (SWaP), the MOH has created the national Health Fund (account), to
which a selected number of partners contribute annually to support the health sector program.
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Local Production of Medicines in Ghana

In Ghana, the local practice of pharmacy has always incorporated some elements of
manufacturing.® As far back as the 1950s, pharmacies both in the government and private sector
were known to prepare liquid mixtures such as antacids, cough medicines, and antiseptic lotions;
since the 1960s, hospital-based procedures such as ampoule filling and closing have been
instituted. Formulations manufactured by GIHOC Pharmaceuticals, initially a state-owned
concern comprising 16 companies, include pethidine, diazepam, chloroquine, intravenous
infusions, and tablets (paracetamol, chloroquine, and diazepam). Private sector companies,
affiliates of foreign companies, such as JL Morrison Son & Jones Ltd., Sterling Products Ltd.,
Dannex Ltd., Major & Co. Manufacturing, and PZ Industries, also started local manufacture of
medicines in the 1960s, with indigenous companies—Ayrton Drug Manufacturing, Namco Ltd.,
and others—entering the industry in the late 1960s and early 1970s.

The local production of antimalarials under the previous malaria treatment policy—including
chloroquine, SP, and quinine—Iled to a constant supply of affordable medicines for malaria
control. This positive impact of local production was achieved under the guidance of the Food
and Drugs Board (FDB), Ghana’s drug regulatory agency, through registration of products and
manufacturers, inspection and postmarketing surveillance, and price negotiation.

Registration of Products and Manufacturers

The FDB is responsible for the registration of medicines and food products in Ghana. For the
registration of a pharmaceutical product, the product dossier and specified number of samples
should be submitted by the manufacturer for evaluation. The dossier should include the generic
name of the product and its physicochemical, pharmacological, and toxicological properties. If
the product meets the board requirements, the product is registered. To receive approval to
manufacture medicines in Ghana, prospective manufacturers must submit to FDB technical plans
and drawings as well as a list of items to be manufactured. When the manufacturing premises are
ready for production, a Good Manufacturing Practices (GMP) inspection is conducted and a
license issued for the commencement of production after a satisfactory report.

Site Inspection and Postmarketing Surveillance of Registered Products

The FDB inspects manufacturing facilities in the country and conducts workshops to enable
companies to maintain and improve their compliance with GMP standards. In addition, the FDB
conducts regular postmarketing surveillance of registered pharmaceutical products on the
market, and withdraws from the market any product found to be substandard. The
manufacturer/agent of the affected product(s) is informed, and then measures are taken to follow
through the withdrawal process.

® Grupper, M., E. Amporful, F. Boateng, and J. Binka. 2005. Improving Access to Medicines: The Case of Local
Production and Greater Access to Medicines for Ghana. Accra, Ghana: Ministry of Health.




Background

Price Negotiations for Antimalarials on the Essential Medicines List

The national health insurance scheme mandates affordable pricing of medicines, and the
Government of Ghana negotiates prices with suppliers. Stakeholders from the pharmaceutical
industry participate in the negotiating team and ensure the inclusion of locally manufactured
products within the scheme. Sourcing of active pharmaceutical ingredients (APIs) for local
industry must be efficient in order to maintain competitive pricing of locally manufactured
products.

Establishment of a Quality Assurance Program

As part of planning for ACT policy implementation, an FDB-run quality assurance program was
instituted for the selected artesunate/amodiaquine combination, based on these parameters:
screening of APIs, specifications for raw materials and the finished product, and labeling.

Raw Materials Screening

Under the quality assurance program, the FDB will screen all the APIs (raw materials) of
artesunate and amodiaquine to be used by local companies to manufacture the combination
product. The raw materials will be screened for—

e Impurities

o Related substances

e Metals due to catalysts used
e Polymorphism

Required specifications for APIs for the amodiaquine/artesunate combination include—

o ldentification

o Water

e Residue on ignition

o Chromatographic purity (related substances)
e Organic volatile impurities (residual solvents)

Specifications for Finished Products

All finished batches of amodiaquine/artesunate product must meet these specifications—
o Uniformity of weight of tablets
« Rapid disintegration time
o Dissolution rate of not less than 75 percent (should be dissolved in 30 minutes)

e Assay: should show 90-110 percent of labeled content (artesunate) as amount of
dissolved active ingredient specified in the individual monograph
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Quality specifications for the finished products must adhere to the official monographs according
to which they are manufactured: U.S. Pharmacopeia for amodiaquine, and the Chinese
Pharmacopeia and the European Pharmacopeia for artesunate.

Specifications for Product Packaging

For the product name, the generic name artesunate/amodiaquine tablets must be used by all
manufacturers in Ghana. Where a brand name is also used, the font size of the brand name must
be, at most, half that of the generic name and should appear below the generic name on all
labeling.

The new combination will be tablets in blister packs, with rigid lines to clearly differentiate the
daily doses. Dosages for different age groups will be distinguished by the colors of the outer foil
as indicated below in Table 2.

Table 2. Packaging Requirements by Age and Dosage for Amodiaquine/Artesunate in

Ghana
Color Code for
Age Dosage Dosage Form Foil Packaging
Caplets, film coated,
Adults (14 Artesunate Amodiaquine elongated or elliptically
and above) 200 mg 600 mg as base shaped Red
Tablets or caplets,
Artesunate Amodiaquine round, may be film
7-13 100 mg 300 mg as base coated Blue
Artesunate 50  Amodiaquine Dispersible tablets,
1-6 mg 150 mg as base round Pink
Infants <1 Artesunate 25  Amodiaquine Dispersible tablets,
year mg 75 mg as base round Orange

Note: The natural colors of artesunate and amodiaquine should be maintained.

Labeling

The FDB recommends that labeling cover two-thirds of the surface area available for the
product’s outer packing material. The label should indicate—

The name and premise address of the manufacturer

International nonproprietary (INN) of all APIs and their respective strengths
Indication (s) and dosage

Dosage for days 1, 2, and 3, respectively, on the blister pack (Figure 1)

Awnh e

Brand names, if any are used, should appear in type that is no more than half the font size of the
generic name.
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Artesunate Q Q Q
_ B>
Amodiaquine _’ﬂ ﬂ ﬂ

600 mg 600 mg 600mg [
v v v
DAY 1 DAY 2 DAY 3

Figure 1. Proposed blister packaging indicating dosages for days 1, 2, and 3

Rationale for Good Formulation Practices Training

In 2004, during preparation for ACT policy implementation, an assessment of the quality of
available antimalarial medicines on the Ghanaian market was conducted by the Rational
Pharmaceutical Management (RPM) Plus Program of Management Sciences for Health (MSH),
in conjunction with the National Malaria Control Programme (NMCP) and the FDB. The
purpose of the assessment was to gather information to determine the quality of antimalarial
medicines on the market as well as to recommend interventions to ensure high quality standards
for both imported and locally manufactured antimalarials. The assessment revealed important
quality deficiencies in sampled antimalarials, and subsequent analysis of samples demonstrated a
failure rate of 35.5 percent.*

Of 25 samples of SP tested, three samples failed assay testing for sulfadoxine content. All the
samples passed assay testing for pyrimethamine content. Four of the 25 samples failed
dissolution testing for sulfadoxine, whereas none of the samples failed dissolution testing for
pyrimethamine. Of eight amodiaquine hydrochloride samples analyzed, two samples failed assay
testing and three failed dissolution testing. A total of 12 artemisinin derivatives were identified
as containing their respective active ingredients. However, two of nine artesunate derivatives
tested failed assay for API. No artesunate sample failed dissolution testing. The only beta-
artemether sample analyzed failed assay testing. Dissolution did not apply to this sample because
the product was a soft gelatin capsule. Two dihydroartemisinin tablet forms were analyzed, and
one failed dissolution testing.

To address these findings, recommendations were made to improve pharmaceutical management
and strengthen regulatory measures needed to maintain high quality of antimalarials, as well as
to train pharmaceutical manufacturers in Ghana on good formulation practices. The last

4 Tetteh, G., B. Botwe, and P. Gyimah. 2006. Assessment of the Availability and Quality of Antimalarials in the Public and
Private Sectors of Ghana [2005]. Submitted to the U.S. Agency for International Development by the Rational Pharmaceutical
Management Plus Program. Arlington, VA: Management Sciences for Health.
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intervention would address the problems identified with the dissolution parameters of locally
manufactured antimalarials sampled in the assessment.




PROCEEDINGS OF THE GOOD FORMULATION PRACTICES TRAINING

The FDB organized this one-day workshop for quality control and production managers of all
pharmaceutical companies in Ghana on August 12, 2005, at the Kama Conference Centre in
Accra. Funding was provided by the USAID/Ghana Mission through the RPM Plus Program of
MSH.

The workshop, aimed at equipping local manufacturers in Ghana with the requisite skills for
formulation of ACTs, was deemed an important aspect of preparations for implementation of the
new malaria treatment policy.

The workshop was expected to encourage manufacturers to—

1. Ensure that local ACTs are produced according to good formulation practices
2. Produce good-quality, efficacious medicines
3. Beresponsible for the quality of their products throughout the distribution chain

At the end of the workshop, it was expected that local manufacturers in Ghana would be able to
produce antimalarial tablets with the required pharmacokinetic characteristics. In addition, it was
expected that the manufacturers would ensure that their products meet the required quality
standards.

Workshop Participants

The FDB invited all current local manufacturers of antimalarials in Ghana as well as prospective
local manufacturers of ACTs. The companies present were represented by their quality control
and production managers.

A total number of twelve local manufacturing companies were represented at the training by two
representatives each (quality control manager and production manager). The companies were—

Amponsah-Effah Pharmaceuticals Ltd.
Ayrton Drug Manufacturing
DanAdams Pharmaceuticals Ltd.
Dannex Ltd.

Ernest Chemists Ltd.

Golden Tower Ltd.

Kinapharma Ltd.

LETAP Pharmaceuticals Ltd.

M&G Pharmaceuticals Ltd.

Olla Medical Products Ltd.
Phyto-Riker (GIHOC) Pharmaceuticals Ltd.
Starwin Products Ltd.
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Other stakeholders present at the meeting were representatives of the Ghana office of the World
Health Organization’s (WHQ’s) Department of Essential Drugs and Medicines Policy, the Ghana
NMCP, and RPM Plus.

Workshop Presentations

Presentation topics were selected with the intention of (1) updating workshop participants on
current formulation procedures in accordance with the accepted compendia standards of the

FDB; and (2) updating workshop participants on FDB regulatory requirements. The audience
was also briefed on global and national malaria treatment policy change processes and issues.

Topics presented and the respective resource persons responsible are described below.
Antimalarial Policy Change, Ms. Naa-Korkor Allotey, NMCP

Participants were provided with the components of Ghana’s former and new malaria treatment
policy; the rationale for change; and the importance of producing quality dosage forms in order
to prevent the emergence of parasitic strains resistant to ACTs. The NMCP emphasized that the
use of the most effective medicines for uncomplicated malaria has the highest potential for
reducing morbidity and mortality.

NMCP and the RPM Plus Program, Dr. Gladys Tetteh, MSH

This presentation highlighted the type of support provided by the RPM Plus Program to malaria
control globally and in Ghana. The presentation covered the scope of the malaria problem
globally and regionally, challenges, WHO recommendations for first-line treatment, the Abuja
targets, the pharmaceutical management cycle, malaria policy change, and pharmaceutical
quality control.

Quality Monitoring Project, Mr. Ben Botwe, FDB

Mr. Botwe, Head of the Drugs Division, FDB, presented the monitoring activities of the board.
The board is determined to collaborate with industry to ensure that products entering the market
are of the best quality. The board is embarking on strengthening its postmarketing surveillance
activities to monitor the quality of ACTs, with the aim of ensuring the health and safety of
consumers. Other planned FDB activities include conducting safety monitoring within health
institutions, pharmacies, and chemical shops to identify and follow up on possible adverse
reactions related to ACTSs.

The Chemistry of Artesunate, Amodiaquine, Sulfadoxine, and Pyrimethamine,
Mr. Eric K. Boateng, FDB

This presentation outlined the chemical and physical properties of artesunate, amodiaquine, and
pyrimethamine, and how these properties impact formulation, stability, and storage of the
respective dosage forms. The challenges involved in the chemical synthesis of the artemisinin

10



Proceedings of the Good Formulation Practices Training

moiety were described. Manufacturers of the SP combination were also cautioned regarding the
poor solubility and other physical parameters of sulfadoxine.

Formulation Practices for ACT Dosage Forms, Mr. J. Y. Binka, FDB

The preformulation factors to consider (i.e., physicochemical factors, including chemical
structure, solubility, and spectroscopy), as well as factors altering the performance of medicines,
were described in this presentation. Problems associated with formulation and some precautions
to be observed during the manufacture of ACTs were also detailed. The presentation also listed
and discussed the necessary precautions to be mindful of when procuring APIs. Manufacturers
were reminded always to look for the pharmaceutically active forms of API to ensure the
production of high-quality ACTs.

Use of Starch and Other Binding & Disintegrating Agents in Tablet Formulation,
Dr. S. N. B. Gaizer, DanAdams Pharmaceuticals

This presentation discussed the chemical and physical properties of starch and other binding/
disintegration agents in pharmaceutical formulations. Factors influencing the choice of
binding/disintegration agents and the importance of making the right choice were considered.

Specification for the Production of ACTs, Mr. E. Y. Kwarteng, FDB

Manufacturing companies were asked to adopt specifications recommended by the FDB/NMCP
for the production of ACTs for the Ghanaian market. Specifications have been developed under
the following broad areas, which were described during the presentation—

e Analytical methods and validation

o Developmental pharmaceutics and bioavailability
e Bioequivalence and clinical trials

« Specification for stability testing

e Dissolution

e Phase Il clinical trials

Requirements for Medicine Registration, Mrs. Deles Darko, FDB

Participants were reminded of the guidelines for the registration of medicines in Ghana, in
accordance with Section 18 of the Food and Drugs Law 1992, P.N.D.C.L 305B, and its
amendment, Act 523 1996. Registration requirements and procedures were described, as well the
required contents of the product dossier and the SIAMED electronic tool developed by WHO to
help countries strengthen implementation of pharmaceutical registration.

Dissolution Testing, Mr. Eric K. Boateng, FDB
Participants were presented with the history of dissolution testing, including how it has

progressed. The significance of dissolution testing and factors influencing the dissolution rate of
medicines were discussed. The presenter emphasized medium selection; parameters, including

11
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volume of medium and preparation, type of apparatus and speed, temperature, time, and
sampling; filtration; analysis of the samples; and interpretation of results.

12



WORKSHOP RECOMMENDATIONS AND CONCLUSIONS

By the end of the workshop, it was clear that company representatives had been equipped with
the skills of good formulation methods, with the objective of producing high-quality products.
Feedback given during participant discussion demonstrated that the attendees had achieved—

e An appreciation of good formulation practices and their impact on the efficacy of ACTs

e Anunderstanding of the need to produce high-quality medicines that meet safety
standards

o Theoretical knowledge of the formulation of tablets with enhanced bioavailability and
bioequivalence parameters

The workshop organizers recommended that the FDB conduct routine audit inspections of
factories to ensure the proper implementation of the good formulation practices taught. Quality
monitoring of locally manufactured ACTs was also agreed upon as a relevant next step.
Proposed monitoring would include not only inspection of factory premises but also a
nationwide market survey. Under the recommendation, the results of the factory audits and
quality monitoring would be analyzed by the FDB to assess the impact of the training program
on the quality of ACTs.

The training was seen as timely by stakeholders. The general consensus was that the workshop
would provide a good starting point for ACT manufacturers in the country to adopt good
formulation practices.

13



Good Formulation Practices for ACTs: Report on Training for Local Manufacturers, Ghana, August 2005

14



ANNEX 1. WORKSHOP AGENDA

Good Formulation Practices Training
Kama Conference Centre, Accra, Ghana
August 12, 2005

9.00 a.m.-2.00 p.m.

Topic Presenter
ACT policy in Ghana NMCP, Ms. Naa-Korkor Allotey
Malaria policy change and the quality control of

medicines MSH, Dr. Gladys Tetteh
Specifications for production FDB, Mr. Ben Botwe
Requirements for registration FDB, Mrs. Deles Darko
Quiality monitoring report FDB, Mr. Ben Botwe
Formulation practices of ACT dosage forms FDB, Mr. J. Y. Binka

Use of starch, other disintegrants, and binding

agents DanAdams Pharmaceuticals, Dr. S. N. B. Gaizer
Dissolution testing FDB, Mr. Eric K. Boateng

15
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ANNEX 2. PRESENTATIONS

Antimalarial Policy Change, Ms. Naa-Korkor Allotey, NMCP

17
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NMCP and the RPM Plus Program, Dr. Gladys Tetteh, MSH
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Quality Monitoring Project, Mr. Ben Botwe, FDB
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The Chemistry of Artesunate, Amodiaquine, Sulfadoxine, and Pyrimethamine,
Mr. Eric K. Boateng, FDB

CHEMISTRY OF
ARTEMISININ
GROUP OF DRUGS,
AMODIAQUINE AND
SULPHADOXINE/
PYRIMETHAMINE

PRESENTED BY
ERIC RARIRARI-BOATENG

700D AND DRUGS BOARD LABORATORY.
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INTRODUCTION:

The ginghaosu (artemisinin) group of drugs was first isolated by Chinese scientists from
the plant Artenisia annua in 1972. The parent compound is artemisinin. The following
underlisted derivatives are now available and used widely in the treatment of malaria.

Dihydroartemisin
2. Artesunate

. $ Artemether

4. “ Arteether
CHEMISTRY

Artemisinin (parent compound)

CHEMICAL NAME: [3R - (3&, 5aB, 68, 8al3, 9&, 1203, 12aRk*)]
— Octahydro-3,6,9 — trimethyl - 3, - 12 epoxy
— 12H - pyranol [3,4 —j] — 1,2 — benzodioxepin
— 10 (3H) — one.

APPROVED NAME — Artemisinin. cH

STRUCTURE

CHEMICAL NAME

— (3R, 5aS, 6R, 8a8,9R, 125, 12Ar) — Octahydro- 3, 6, 9, trimethyl 3, 12, epoxy-12 H-
pyrano [4, 3, - j] -1, 2 — benzodroxepin — 10 (3N) — One

APPROVED NAME: (INN)— Artemisinin,

Page 2 of §
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PHYSICAL PROPERTIES.

« Fine white crystalline powder.

 Very slightly soluble in water, very soluble in CH,CL,, freely soluble in
ethanol (-750g/L) and Acetone.

» Melting range 132 — 135°C

CHEMICAL NAME:

(3R, 5As, 6R, 8As, 9R, 108, 12R, 12Ar) — Decahydro — 10 — methoxy - 3, 6, 9, trimethyl
—epoxy — 12N - pyrano [4, 3, -1, 2 benzodioxepin].

ct
APPROVED NAME: Artemeter i 4 {5

r‘<’ i &
H‘gc; 5 " /]
# H

PHYSICAL PROPERTIES

7

H- <y
) . _ e
e Practically insoluble in water, very soluble in dlchfgrame!hane, and acetone,
freely soluble in ethyl acetate and dehydrated alcohol.

% I
-

e White crystalline powder

e Melting point 86.0 — 90.0°C

CHEMICAL NAME:

[3R - (3&, 5a B, 9&, 10&, 12 B — 12aR*)] - 10 — Ethoxydecahydro — 3, 6, 9, trimethy 1 —
3, 12 — epoxy — 12H — pyrano [4, 3, j] - 1, 2, benzodioxepin.

APPROVED NAMI: (INN): Arteether, Dihydroartemisinin ethylether.
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PHYSICAL PROPERTIES

e  White crystalline solid
* Melting point 80 — 82°C
* Practically insoluble in water, very soluble in CH;CL; and acetone.

CHEMICAL NAME: Phenol, 4, - [C7 - chloro-4-quinolinyl) amino] - 2 -
[diethylamino) - methyl]

APPROVED NAME: AMODIAQUINE.

Commonly used salt. Amodiaquine Hydrochloride C20H,,CIN30.2HCL.2H,0

— OH
H/l /@/H/‘ o
/”\ k :}: \—CcH,
P 3

PHYSICAL PROPERTIES. AMODIAQUINE

STRUCTURE

* Yellow bitter crystals
* Melting point 150 - 160°C

e Soluble water, sparingly soluble in alcohol and slightly soluble in benzene,
chloroform and ether.

AMODIAQUINE HYDROCHLORIDE

* Yellow crystalline powder
e _ Melting point 243 — 244°C
® Soluble in water and alcohol.

CHEMICAL NAME: 4 - amino-N-)5, 6 — dimethoxy — 4 — pyrimidinyl) - N — (5, 6 —
Dimethoxy — 4 — pyrimidinyl) sulfanilamide.

Page 50f 5
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PHYSICAL PROPERTIES.

« Needless white to off white crystalline powder
e Melting point 156 — 157°C

e (C=1.64in chloroform)

s Soluble in I';';DSI aprotic solvents

« Slightly soluble in oil.

CHEMICAL NAME:
Dihydro derivative of artemisinin

APPROVED NAME:
(INN) — Dihydroartemisinin

e Main metabolite of Artemisinin, Artesunate, 5 Artemether and Arteether.

Dihydroartemisinin
Physical Properties

e White to off white crystals

e Melting point 164 — 165°C

e Slightly soluble in water. Soluble in CH,CL,.

CHEMICAL NAME - [3R - (3&, 5& B, 6 B, 8a B3, 9&, 108, 12 B, - 12aR*] -
Butanedioic acid mono (decahydro -3, 6, 9 trimethyl) -3, 12 epoxy-12H-pyrano
[4,3-1 ] 1, 2 benzodioxepin — 10 — y1) ester.

APPROVED NAME - Artesunate (Artesunic acid)

il e oy
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APPROVED NAME: (INN)-SULFADOXINE.

CHEMICAL NAME: 5 - (4 — Chlorophenyl) — 6 ethylpyrimidine — 2- 4 — diamine.

APPROVED NAME (INN) — PYRIMETHAMINE

STRUCTURES » O\\\S P H/\N
{ /\H/ e n /
i —
2 ™
o
PHYSICAL PROPERTIES: SULFADOXINE
¢  White or yellowish — white crystalline powder or crystals.
e Melting point - 198°C with decomposition. rP | )
J " ME'!‘L\ﬂran

¢ Slightly soluble in alcohol and in methanol

¢ Practically insoluble in ether

¢ [Itdissolves in solutions of alkali hydroxides and in dilute mineral acids.
PYRIMETHAMINE

* Analmost white, crystalline powder or colourless crystals.

¢ Melting point 239 — 243°C

* Practically insoluble in water, slightly soluble in alcohol, very slightly soluble in
ether.
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Formulation Practices for ACT Dosage Forms, Mr. J. Y. Binka, FDB

FOOD AND DRUGS BOARD

PROGRAMME

GOOD FORMULATION PRACTICES TRAIMING ON
ACTS FORLOCAL INDUSTRY

AT

KAMA CONFEREMCE CEMTRE, ACCRA, 12TH
ALGLIST 2005

TOPIC

FORMULATION PRACTIZES OF ACT DOSAGE
FORMES

BY: JAMES Y. BINKA
PHARMACEUTICEL CONSULTANT

ARTEMISININ-BASED
COMBINATION THERAPY

1.0 ARTESUNATE PLUS
SULFADCOKIMERYRIME THAMIME

20ARTESUNATE PLUS AMODIARIUINE
3. 0ARTEME THERAUMEFANTRINE
COMBINATION DRUGS IN DEVELOPMENT:

CHLORPROGUANIL — DAPSONE —
ARTESUMNATE
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FACTORS ALTERING
PERFORMANCE OF DRUGS

FPARTICLE 5IZE — CHLORAMPHEMIZOL
GRISEQFULYVIN

CO-50LUTE AMD COMPLEX FORMATION
SALTIMNG M

CLATHARATE FORMATION — e.0., SULFATHIAZOLE
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FACTORS ALTERING
PERFORMANCE OF DRUGS (2)

SOUC-IN-SOUD SOLUTION COMPLEX — 2.0, drugs
dissolved in a melt of mannitol or other carbobydrate

CHEMICAL VARIATION — CHANGES FORMATION OF
SALTS

AMORFHOUS AND CRYSTALLINE

IM GEMERIC

AMORPHOUS NOVOBIOCIN, CHLORAMPHEMICOL
ESTERS —MORE ACTIWE CRYSTALUMNE FORM
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Use of Starch and Other Binding & Disintegrating Agents in Tablet Formulation,
Dr. S. N. B. Gaizer, DanAdams Pharmaceuticals

THE USE OF STARCH AND) OTHER
BINDING/DMISINTEGRATION AGENTS
IN TABLET FORMULATIONS

FDB INDUSTRIAL TRAINING.

BY DR. SAM NII-BORTIER GAIZER
PhD (FWAPCP) (MPSG5)
AUBUST 12™ 2005
VENUE: KAMA CONFERENCE CENTRE

STARCH & OTHER DISINTEGRANTS [N (ACT)
FORMULATIONS

= PRINCIPLES IN FORMULATION:
— STARCH CHEMIC AL PROPERTIES AND ORIGIN.
— PHYSICAL PROPERTIES
— COMMON USES: FOOD AND ALLIEDS
= PHARMACEUTICAL USES:
— PHARMACEUTICAL FORMULATIONS WITH PURE ST ARCH.

= VARIOUS TYPES OF STARCHES IN
FORMULATIONS:

{1) PRE-GELATINIZED STARCH
{2) 50DIUM STARCH GLYCOLATE
(3 STARCH ACETATE
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OTHER DISINTEGRANTS

1. POVIDONE (KOLIDONE/PVP)
CARBOXYMETHYLE CELLULOSE [CMCG)

MCROCRYSTALLINE CELLULOSE (MG C)
AVICEL

HYDROXYPROPYL GELLULOSE
CARMELLOSE

COLLOIDAL SILICON DIOXIDE (AEROSIL)
CROSS-POVIDONE

L

N |,

WHAT IS A FORMULATION?

FORMULATION IS THE BRAMCH IN PHARMACELUTICAL
TECHMOLOGY THAT DEALS WITH THE SCIEMCE OF
DOSAGE-FORM DESIGM.

THE THREE MAJOR CONSIDERATIONS IN THE DESIGN
OF DOSAGE FORMS:

The physicochemical properties of the drug nself
active ingredient and excipienis—e.qg., artemisinin-_
bazed combinations (ACT): artesunae + amodiaquine
hydrochloride in Ghana
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THE THREE MAJOR COMNSIDERATIONS N
THE DESIGN OF DOSAGE FORMS
(continued)

2. [a) Biophammaceutical considerations, such
a5 how the route of administration of the
dosage form affects the rate and extent of
drug absoamtion into the body.

Bioavailability {1)
To achiewve ar improve bioavailability, it 5 important to know the fallowing
sequence of eventE—

Hovvethe Orug ina Tabla Becomes Bio=w=ilzble

hgestion

Disirtegration of the particles
inthe gastrointestinal tract

Distriboti on of the particles
inthe gastrointestinal tract

Dizzaolation of the dugin the
gqastric or intestinal Jice

b beorption of the drog bythe
rmucos membrare o the stomach or intestine
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Bioavailability (2)

« The disintegration of the tablet or capsule can
be regarded as the first step on the path to
bioawvailability and to the phamacological action
of the drug. To achieve this, itis usually
necessany to add a disintegrant.

« Different disintegrants work in different ways,
which can invalve swelling, wicking and
deformation effects, and the repulsion of
charjed particles.

THE THREE MAJOR CONSIDERATIONS
IN THE DESIGN OF DOSAGE FORMS
(continued)

2. b} Biopharnaceutical considerations, such as
disintegration, dissolution, absorgtion,
bicavallability, stability, microbiological
aspects, incompatibility
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ORIGIN

1. Photosyrthesis—areen matter COy starch
sucrose-glucose + fructose

2. STRUCTURE _
CHOH 0 e
H H
OH OH
OH
i HO!
CHzOH

GLUCOSE: &-C-glucose

Cy clohexane—aone divalent oxygen in the ring
OH). Mary bydrosy| groups-(alcohol grougps).
Sweetening and solubility -&-D ghycosides.
Five asymetrical carbons—{optical isomers).
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FHYSICAL FROFPERTIES OF STARCH

= Of the two components of starch, armylose has the most
Useful functions as a tydrocolloid. Its extended
conformation causes the hi%]_h wiscosity of water-soluble
starch and waries relatively litthe with temperature. The
extended loosely helical chains possess a relatively
hydrophobic inner surface that is not able to hold water
well and rmore hydrophobic molecules such as lipids and
arama compaunds can easiy replace this. Armylose farms
useful gels and films. 115 association and cry stallization
(refrogradation) on cooling and storage decreases storage
stability causing shrinkage and the release of water
(syneresis). Increasing amylose concentration decreases
ael stickiness hut increases gelfirmness. Amylopectin
interferes with the interaction between armylose chains
rand retrogradation) and ts solution can lead to an initial
loss in wiscosity and followed by a more slimy consistency.

Microbiological grade =102 glucosefructose
Army lopectinfmaltodext rin
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FHARMACEUTICAL APFLICATIONS

USED IN
Suspensions: Viscosiy /adheswve
Lotions
Creams

Phammaceutical Uses
TRBALETING

{1) Binder {wet & dry granulations)
{4 Disntegrant
{3 Lubricamnt
{4) (Filler) diluent
(5) Slow release (retard)
{6) Anti-tacking agent {sugaristarch)
{f) Placebo
{8 Filmcoating
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STARCH AFFPLICATION [N
FHARMACEUTICAL FORMULATION (ACT)

TABLETING
Technology Excipient Fheology
Compressibility
1. Filler 10-70% Tablet wt.
2. Disintegrart a—20%
4. Glidant 1—-10%
4. Lubricant 1-10%
2. Binding agent 1-12%
Internal core 10—60%
External core 1-20%
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STARCH COMPRESSIBILITY

na
e o Maize starch
0.4
Compactress Pre-gelatinized starch
*10%nrm
2 - Lactose
I i
X I I |
2 d g g

Force [M]

PRE-GELATINIZED STARCH

hWiechanically processed starch to obtain better
physical gualities—

1. Cormpressibility
2. Binder— as hinder solution of

4—8% are ideal
A4—12%
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SAMPLE TABLET FORMULATION

ARTESUMATE TABLET

Artesun ate 200mg BF Aietive ingredient
Maize starch Gidmg BP Criluent
Microcrystalline cellulose F2myg BF Dispersing agent
& lubricant
Fovidone 16mg BF Binder
Sodium starch Ghrcolate 20mqg BF Disintegrant
Calloidal silicon dic<ide Gmg BF Aggregant &
lubricant
Magnessium stearate Zmig BF Lubricant

HOTE Both dry and et granulation can be used with waried

phar risceutical technology (2.9, inter mediste wet granulion for
diredt compression]
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Specifications for the Production of ACTs, Mr. E. Y. Kwarteng, FDB
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Requirements for Medicine Registration, Mrs. Deles Darko, FDB
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Dissolution Testing, Mr. Eric K. Boateng, FDB
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