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Executive Summary 
Ms. Regina Okafor traveled to Maputo, Mozambique to train the staff of the national medicine quality 
control laboratory (LNQCM) on United States Pharmacopeia (USP) compendia techniques and to set up 
equipment procured and shipped following the most recent April 2012 visit to the country. In addition, 
Ms. Okafor evaluated the progress of the Medicine Quality Monitoring (MQM) activities that have 
taken place since the last comprehensive sampling and testing training held in October 2011. Ms. Okafor 
also met with USAID/Mozambique to discuss the proposed construction of the permanent LNCQM 
facility and additional activities for the upcoming fiscal year. 
 
Overall, the trip was successful, and PQM was able to complete the lab set-up, install all procured 
equipment, and demonstrate several laboratory tests for the LNQCM staff. Following these activities, 
the LNCQM temporary quality control laboratory was officially inaugurated by the Permanent 
Secretary. 
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About PQM  
The Promoting the Quality of Medicines (PQM) program, funded by the U.S. Agency for International 
Development (USAID), is the successor of the Drug Quality and Information (DQI) program 
implemented by the United States Pharmacopeia (USP). PQM is USAID’s response to the growing 
challenge posed by the proliferation of counterfeit and substandard medicines. By providing technical 
assistance to developing countries, PQM helps build local capacity in medicine quality assurance 
systems, increase the supply of quality medicines to priority USAID health programs, and ensure the 
quality and safety of medicines globally. This document does not necessarily represent the views or 
opinions of USAID or the United States Government. It may be reproduced if credit is given to PQM 
and USP. 
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ACRONYMS 
 

ACT Artemisinin-based Combination Therapy 
API Active Pharmaceutical Ingredient 
CMAM Central de Medicamentos e Artigos Médicos  
DF Departamento Farmacêutico 
DPS Direção Provincial de Saúde 
DQI Drug Quality and Information Program 
FDC Fixed Dose Combination 
FTIR Fourier Transform Infrared Spectroscopy 
GPHF Global Pharma Health Fund 
HPLC High Performance Liquid Chromatography 
ISCTEM Instituto Superior de Ciênicas e Tecnología de Moçambique 
LNCQM Laboratório Nacional da Qualidade de Medicamentos 
MCH Maternal and Child Health 
MCHIP Maternal and Child Health Integrated Program 
MOH  Ministry of Health 
MQDB Medicines Quality Database 
MSH Management Sciences for Health 
NOMCOL Network of Official Medicines Control Laboratories 
PEPFAR President's Emergency Plan for AIDS Relief 
PMS Post-Marketing Surveillance 
PQM Promoting the Quality of Medicines Program 
PV Pharmacovigilance 
QA Quality Assurance 
QC Quality Control 
RS Reference Standard 
SIAPS Systems for Improved Access to Pharmaceuticals and Services 
SP Sulfadoxine Pyrimethamine 
TB Tuberculosis 
TLC Thin Layer Chromatography 
UniLurio Lurio University 
UniZambezi Zambezi University 
USAID United States Agency for International Development 
USP United States Pharmacopeia 
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Background 
The U.S. Agency for International Development (USAID) and U.S. Pharmacopeia (USP) have been 
providing technical assistance to Mozambique through the Promoting the Quality of Medicines (PQM) 
program since 2010. Activities have focused on strengthening the quality assurance (QA) and quality 
control (QC) capabilities of Mozambique’s medicines regulatory authority, the Departamento 
Farmacêutico (DF).  
 
Following a rapid assessment of the DF’s QA/QC capabilities in 2010, PQM assisted DF in establishing 
a medicines quality monitoring (MQM) program and conducted training in basic testing using Minilabs® 
in 2011. Early in 2012, PQM shipped a variety of laboratory equipment, supplies, and reagents 
necessary for a quality control laboratory to adequately operate. In April 2012, PQM installed all the 
equipment and conducted training on how to use and properly operate it. Additionally, PQM conducted 
training on how to effectively read and understand the USP-National Formulary (USP-NF) as well as 
compendia testing. 
 
Purpose of Trip 
Ms. Regina Okafor traveled to Maputo to: 

1) Train all lab staff on Dissolution, Disintegration, and Karl Fischer testing 
2) Set up equipment and supplies PQM shipped to LNCQM after the April 2012 visit 
3) Follow up on progress of training given in April 2012 
4) Review MQM results from round 1, resolve any issues, and attend to any issues with round 2 
5) Meet with USAID/Mozambique  

 
Source of Funding 
This trip was funded by USAID/Mozambique through the President's Emergency Plan for AIDS Relief 
(PEPFAR). 
 
Overview of Activities 
For a description of the acronyms used in this table, please refer to page 5. 
 

Item Description 
Specific Objectives/ 
Expected Outcomes 

• Train all lab staff on newly installed equipment 
o KF – theory and calibration of syringe  
o Disintegration – theory and hands-on 
o TLC UV viewing chamber – install and use for MQM 

samples 
• Install and qualify equipment 

o KF 
o Parts for Dissolution and Disintegration 

• Furnish the laboratory with appropriate equipment/supplies 
o Printers for HPLC and UV 
o AC unit for chemical storage room 
o Service the refrigerator and freezer for sample storage 
o UPS for major equipment – HPLC, KF, Dissolution 

system, UV 
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o Procure additional electrical supplies 
• Clear reagents, supplies, and materials shipped by PQM from 

customs 
• Follow up on MQM 
• Official inauguration of LNCQM by the Permanent Secretary  
• Sample medicine from CMAM and central hospital at the PD 
• Meet with USAID to discuss MQM activities, the workplan, 

and the status of LNCQM’s new permanent facility 
Venue/Location LNCQM (DF) 
Organizers PQM, USAID/Mozambique, DF, and LNCQM 
Sponsors USAID/Mozambique 
Trainers and 
Facilitators  

 Ms. Regina Okafor 

Trainees  5 staff members from LNCQM; See Annex 1 for detailed information 
Agenda See Agenda in Annex 2 for detailed information 
Opening Ceremony  • Dr. Víctor Machava, Head of QC at LNCQM 

• Dra. Isabel Chemane, Director of LNCQM 
• Ms. Regina Okafor, PQM 

Modules  • Disintegration (theory and hands-on) 
• Dissolution (theory) 
• KF (theory) 
• Calibration of syringe for KF (theory and hands-on) 
• HPLC follow-up (hands-on practice) 
• UV spectroscopy follow-up (hands-on practice) 
• TLC (hands-on use of viewing chamber) 

Inauguration of 
LNCQM by 
Permanent Secretary 

• Mr. Benedito Chaúque, Logistics Activity Manager, 
USAID/Mozambique 

• Ms. Polly Dunford, Acting Director USAID/Mozambique 
• Dr. Marcelino Lucas, Permanent Secretary 
• Mr. Manuel Machava, USAID/Mozambique Infrastructure team 
• Mr. Abdel Raouf Qawas, Management Sciences for Health 

(MSH), Senior Technical Advisor 
• LNCQM Staff 
• Dra Felicidade Macamo, Director of Pharmaceutical 

Department  
• Dra. Isabel Chemane, Director of LNCQM 
• Mr. Ozias, Centro de Abastecimentos 
• Dr. Victor Machava, Head of QC, LNCQM 
• Ms. Regina Okafor, PQM  
• Various key staff from Pharmaceutical Department 
• Media from Ministry of Health 
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Closing Ceremony Dr. Victor Machava, Head of QC, LNCQM; Ms. Regina Okafor, 
PQM; and Dra. Isabel Chemane, Director, LNCQM 

 
Certificates were given to the participants during closing ceremonies 

Equipment Provided  See Annex 3 for a list of supplies, reagents, and equipment provided 
in preparation for and during this trip. 

Outcomes/Conclusion • Installed equipment provided by USAID/PQM to LNCQM after 
the April visit (see Annex 3) 

• Trained participants on Disintegration 
o LNCQM staff were able to apply the disintegration 

training by performing confirmatory testing on MQM 
samples 

• Trained participants on Karl Fischer – theory 
o Performed syringe calibration 

• Due to the delay in the arrival of the dissolution shaft, the training 
could not be completed 

• Evaluated some of the MQM round 1 samples, particularly 
those samples with questionable results––Carbamazepine 
tablets, Erythromycin Stearate tablets, Amoxicillin capsules, 
and Isoniazid tablets 

• Discussed the progress of MQM Round 2 
o PQM learned that round 2 sampling and testing was 

delayed due to procedural issues 
• Discussed the outcomes of Round 1 MQM sample collection 

o PQM will conduct confirmatory testing at USP 
headquarters on the questionable samples  

 

During the set-up process, PQM evaluated all of the equipment shipped to ascertain that it arrived at the 
lab in good condition. PQM discovered that Karl Fischer titrator arrived broken and the shaft for the 
dissolution apparatus was missing half of its necessary attachments. The manufacturers were contacted 
and the appropriate items were shipped to LNCQM and installed by PQM and LNCQM. However, due 
to delays in customs, not all of the intended training could be completed in the allotted time.  

Installation of equipment at LNCQM lab, June 16-17, 2012                                   

                                                                                                   
            
 
 
 
 
 
 
 
 
 
 
 
 

 
              Dissolution, Disintegration, and UV systems The newly equipped LNCQM quality control lab 
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On June 21, 2012, the Permanent Secretary of the Ministry of Health officially opened the LNCQM 
quality control lab for operation. Dr. Isabel Chemane, the Director of LNCQM, gave a tour of the lab 
and explained to the Permanent Secretary the use and purpose of each piece of equipment in the lab, the 
importance of the various tests, and how they are used to evaluate medicines. Local media attended the 
inauguration, resulting in a one-hour TV interview with the Director of DF, Dra. Felicidade Macamo, 
and the Director of LNCQM, Dra. Isabel Chemane. The segment focused on the importance of the lab 
for the people of Mozambique and also gave the public a chance to call in live and ask questions 
regarding the quality of medicine in Mozambique. See Annex 5 for the agenda of the inauguration.                  

Inauguration of LNCQM lab, June 21, 2012   

 
Permanent Secretary of Mozambique, Dr. Marcelino Lucas, inaugurates the LNCQM Quality Control Lab 

 

Ms. Okafor reviewed the data made available by the QC lab staff. The MQM Round 1 results were not 
complete due to the amount of samples to test (over 300 samples were collected) and the limited staff to 
conduct the testing. Some of the results the staff obtained had been questionable, but they were able to 
confirm their disintegration results with the newly installed disintegration parts. Additionally, the staff 
were able to view the TLC plates with the newly installed TLC UV viewing chamber, allowing them to 
better identify spots on the TLC plates and observe where spots were missing. Ms. Okafor informed 
LNCQM that that the samples with questionable results will be collected and tested at USP headquarters 
in order to confidently confirm the results. A report will be issued to USAID upon completion of testing.  

Reviewing the progress of MQM activities with LNCQM 

 
PQM and LNCQM also discussed the progress and status of Round 2 samples. MQM round 2 sampling 
was started in the provincial regions; however, funds were not released at the DF level in a timely 
manner to allow provincial directors to cover the purchase of medicines from pharmacies.  
 

PQM and LNCQM traveled to CMAM to sample some insulin injections. There were complaints from 
patients that took the medicine and that the particular lot they were given had no effect on their 
symptoms. The lots in question were not available for sampling and two of the lots collected were due 
for expiration within two months. A third lot had an expiration date of January 2013 (See Annex 7). 
LNCQM and PQM will test the lot that is currently within expiration to confirm its validity and purity.  

Sampling of medicines at Central de Medicamentos e Artigos Médicos (CMAM) and Central Hospital  
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Carbamazepine tablets, BP, 200mg were also sampled due to an error in labeling. The primary container 
of the medicine was labeled as Carbamazepine, 200mg; however, the paper insert was labeled as 
Chlorpheniramine Maleate, 4 mg. There is no similarity between the two compounds, and each is used 
for an entirely different treatments. LNCQM conducted preliminary identification testing on-site, and 
the results indicated that the medicine was positive for Carbamazepine. PQM will conduct confirmatory 
testing and provide results to LNCQM and USAID in a separate report.  
 

• Upon arrival, PQM and LNCQM noticed many boxes sitting outside in direct sunlight awaiting 
transportation to be distributed to hospitals and pharmacies. 

Observations and Recommendations 

• While in the central hospital, the refrigerator housing the medicines was opened several times. 
The alarm notifying personnel that the temperature was out of range sounded and was seemingly 
ignored. There was no observation of any corrective action or investigation to correct this error. 
Additionally, the team observed that there was no external calibrated temperature device used to 
verify that the refrigerator and/or freezer are at the correct temperature. There needs to be more 
stringent control in how medicines are handled at the warehouse and central hospital to ensure 
that they are stored properly. 

• An anti-diabetic medicine (see below) does not seem to be properly labeled as to its contents, 
dosage, expiration date, or storage. The patient informed PQM and LNCQM that it was 
prescribed at a local hospital. 

 
  
  
 
                     

 
          

 
 
 
 
 
 
 
 

 
 
 
 
 

PQM staff met with LNCQM senior staff and Mr. Benedito Chaúque, Logistics Activity Manager, to 
discuss the progress of the lab and the next steps. The following are the outcomes of the meeting: 

Meeting with USAID/Mozambique  

• The team discussed the planning of the Network of Official Medicine Control Laboratories 
(NOMCOL) meeting to be held in Mozambique selected the dates of September 4-6, 2012.  

o PQM and USAID discussed the responsibilities of PQM, USAID, and LNCQM 

Medicine transport at Central Hospital 
with exposure to direct sunlight 

Improper labeling of medicine prescribed 
to diabetic patient 
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o LNCQM and USAID will contact the Permanent Secretary to attend and open the 
ceremony for the event 

• PQM also discussed the upcoming workplan for the new fiscal year. PQM will provide USAID 
with a detailed report and a draft workplan that will be discussed during the next visit in 
September. 

 
Next Steps  
These steps are to be completed by the end of September 2012: 

• PQM will organize the NOMCOL meeting in Maputo for September 4-6, 2012 
• LNCQM will complete MQM Round 1 and 2 and forward all results and data to PQM 
• PQM will provide necessary equipment and other pertinent lab supplies for LNCQM to continue 

testing in the lab. PQM will obtain quotes for other critical equipment still needed by LNCQM  
• PQM will complete training on KF and Dissolution  
• PQM will evaluate MQM Round 2 sample collection, testing, and results provided by LNCQM 
• PQM will continue to work with stakeholders to hire a consultant for Mozambique 
• PQM will provide the LNCQM management team with a detailed list of equipment, supplies, 

and reagents supplied thus far, along with their monetary value 
 
Conclusions 
PQM was satisfied with the progress of LNCQM thus far and is pleased with the staff’s proficiency on 
the techniques they have been trained on to date. PQM recommends additional staff for LNCQM and 
will continue to work with the lab to train any new lab personnel and to furnish the lab with all 
equipment and supplies needed for the lab’s continued success.  
 
A copy of this report will be provided to Management Sciences for Health in an attempt to collaborate 
and assist in training key staff of the DF and CMAM on pharmacovigilance. 
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Annex 1 
 

 
Opening of National Laboratory for Medicines Quality Control (LNCQM) 

LNCQM Temporary Quality Control Lab and Monograph testing training Workshop 
 

Maputo, Mozambique 
June 15 – 29, 2012 

 
 

Participant List 
 

Participant Name Organization 

1 Clemente Alfonso Rodrigues LNCQM 

2 Victor Machava LNCQM 

3 Isabel Chemane LNCQM 

4 Valdemar Albano Timóteo LNCQM 

5 Julio Hamisse LNCQM 
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Annex 2 
Week 1 

Agenda 
 

 
 
 
 
 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 Topic/Activity 
Saturday/Sunday 
 
 

Set up Mettler Karl Fischer  
Setup of Dissolution and Disintegration parts  
Setup all equipments supplied after April 2012 training  
Hood filters, cabinets, fire extinguishers 
Prepare for training on Monday 

Monday 
 
 

Discuss the status of the equipments, testing of MQM, homework 
Overview of agenda 
Short discussion all equipments shipped and any other issues after 
April 2012 training  
Tea/Coffee Break 
Evaluate MQM data/Results 
Evaluate Homework assignment 
Go over UV, HPLC issues 
Complete any setup of equipment 

 Lunch Break 

Tuesday 
 
 

Begin Dissolution training - theory 
USP General Chapter and other Pharmacopeias 
Tea/Coffee Break 
Complete Dissolution theory 
PVT 
Disintegration (if time allows) 
Lunch Break 
Disintegration 
Prepare for hands-on Dissolution and PVT 

Wednesday 
 
 

Begin PVT 
 
Tea/Coffee Break 
Continue PVT –hands on 
Dissolution 

 Lunch Break 
Thursday Dissolution – hands-on 

Tea/coffee break 
Complete dissolution 
Begin Disintegration 
Lunch Break 
Complete Disintegration 

Friday Complete Disintegration 
Overview of the week 
Resolve issues or complete all testing 
Lunch Break 
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Week 2 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 Topic/Activity 

Monday 
 
 

Review and any pending activities from previous week 
MQM round 2 issues 
 Discuss Karl Fischer 
Tea/Coffee Break 
Karl Fischer (KF) Theory 
Discuss the syringe for KF 
Lunch Break 
Syringe Calibration 
Prepare for KF hand-on 

Tuesday 
 
 

Karl Fischer Hands-on 
USP General Chapter and other Pharmacopeias 
Tea/Coffee Break 
Karl Fischer Hands-on 
Lunch Break 
Karl Fischer – hands on 
Individual preparations, demonstration with water standard and water 

Wednesday 
 
 

Continue and complete Karl Fischer 
Trouble shooting techniques 
Tea/Coffee Break 
Practice Dissolution 

 Lunch Break 
 Practice Dissolution 

 
Thursday Continue practice on Dissolution 

Evaluate results 
Tea/coffee break 
Practice Disintegration again 
Evaluate results 
Lunch Break 
Overview of the week activities 
Complete any pending issues 

Friday Complete all activities pertaining to training 
Discuss homework assignment 
Award ceremony 
Closing meeting 
Lunch Break 



15 
 

Annex 3 
 

List of equipment/supplies/reagents provided to LNCQM 

List of Equipment Provided for LNCQM for this trip 

July 2012 

     

 
Type Make Model Comments 

Karl Fischer Mettler Toledo V20 Installed by PQM 

TLC viewing chamber Shimadzu 
 

Installed by PQM 

Balance (Analytical) Mettler Toledo 
 

Installed by PQM 

Reagents and chemicals Various Various Shipped to LNCQM via third party vendor 

Surge Protectors 
 

Locally purchased 
 

6 UPS(Uninterrupted Power 
Supply)  

Locally purchased Installed by PQM/LNCQM 

3 Printers 
 

HP (Locally purchased) Installed by PQM/LNCQM 

Tool kit Craftsman Multi-use Installed by PQM/LNCQM 

Software (office)  
 

Locally purchased Installed by PQM/LNCQM 
AC unit – Reagents storage 

room 
 

Locally purchased Installed by company 

Clearance of supplies 
 

Locally paid PQM 

Dissolution shafts Erweka DT 600 Installed by PQM/LNCQM 

Disintegration parts 
Erweka 

ZT 302 Installed by PQM/LNCQM 

Fume hood Filters CAPTAIR FILTAIR  
Installed by PQM/LNCQM 

USP Donated (below) 
 

$4,000 Donated by USP 
MQM materials     

 
USP Reference Standards for 

MQM sample testing 
USP $4,000 Donated by USP 
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Annex 4 

 
List of equipment still needed by LNCQM for Upcoming Fiscal Year 

Equipment & Materials  Needed 
Type Model Estimated Cost 

Large Sonnicators (bath combo) TBD  $2,000 
Vortex TBD  $600 

HPLC columns TBD  $8,000 
FTIR TBD  $20,000 

FTIR supplies/parts TBD  $5,000 
Titrator TBD  $15,000 

Titrator parts/consumables TBD  $4,000 
HPLC  (at least 1 more - Waters ) TBD  $65,000 
PC/Monitor/software - Waters TBD  $3,500 

pH Meter TBD  $1,500 
Washing Machine (Glassware) TBD  $11,000 

Washing machine consumables TBD  $3,000 
Laundry machine/Dryer combo (washing 

lab coats) 
 TBD $5,000 

Security door (procure locally)  TBD $2,000 
Dissolution system (one additional) TBD  $25,000 

Various Lab reagents/solvents TBD $10,000 
Nitrogen Generator TBD $20,000 

   Storage cabinets -for lab consumables TBD $2,000 
Waste drums TBD $2,000 

Total (not including overhead) 
 

$204,600 
+ Shipping/freight (40% of total) 

 
$81,860 

Sum Total $286,440 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



17 
 

 
Annex 5 

 

REPÚBLICA DE MOÇAMBIQUE 
___________ 

MINISTÉRIO DA SAÚDE 
DEPARTAMENTO FARMACÊUTICO 

LABORATORIO NACIONAL DE CONTROLO DA QUALIDADE DE 

MEDICAMENTOS 

Av. Milagre Mabote (recinto atrás do Hospital Geral de Mavalane) 

 

Agenda da Cerimónia de Inauguração do LNCQM 

 

Hora Actividade Apresentação 

8:50 – 9:00 Chegada dos participantes  

9:00 – 9:05 Apresentação Dra. Felicidade Sitoie Macamo, Chefe do DF  

9:05 – 9:15 Corte da Fita Dr. Marcelino Lucas, Secretário Permanente do 

MISAU 

9:15 – 9:25 Pronunciamento da USAID Directora Interina da USAID 

9:25 – 9:35 Discurso do S. Permanente  

 

9:35 – 10:00 

Apresentação do LNCQM Regina Okafor, PQM 

Isabel Chemane, LNCQM 

10:00 Fim da sessão LNCQM 

   

 

 

Maputo, aos 21 de Junho de 2012 

 

A Chefe do Departamento 
 

______________________________ 
Dra. Felicidade S. Sitoi Macamo 

(Farmacêutica) 
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