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INTRODUCTION 

Everything starts from clinical pharmacy born in the 

United States in the 60s and defined for the first time in 

1961 by Doctor Charles Walton as: 

"The optimal use of judgment and of the pharmacist's 

pharmaceutical and biomedical knowledge, with the aim 

of improving the efficiency, safety, economy and 

accuracy with which drugs are to be used in the 

treatment of patients." 

 

Oncology is the medical specialty dedicated to the study 

and treatment of tumors. 

 

Tumors are pathological processes where the excessive 

proliferation of cells results in tissue overproduction 

which persists and tends to increase. 



INTRODUCTION 

There are two (2) types of tumors; benign tumors and 

malignant tumors or cancers. 

 

Cancers are diseases caused by the indefinite 

multiplication of undifferentiated cells which invade 

neighboring tissues, destroying them and migrating 

through the blood or lymphatic route in the body 

(metastasis). These are studied and treated by 

Cancerology. 

 

Oncological pharmacy is therefore the specialty which 

concerns drugs used in the treatment of cancer. When 

these drugs are chemicals, this is called (anticancer) 

chemotherapy. 

 



INTRODUCTION 

Given the particular nature of the cancer patient (often 

immunocompromised) and the dangerousness of the 

anticancer drug or DAC (often cytotoxic), the idea 

of Oncology Pharmacy is to try to apply the drastic 

standards of hygiene and safety of the pharmaceuticals 

industry in the hospital when preparing cytotoxic drugs 

for injection into cancer patients. 

 

It is not therefore a question of sterilizing the DAC but of 

doing everything to keep it sterile and inject it at the 

right dose for the safety of the patient while protecting 

the preparer and the environment. 

 

 

 

 



PROBLEMATIC 

So-called cytotoxic DACs are chemicals that affect cell 

growth and proliferation. They do not make the difference 

between healthy cells (or normal) and cancer cells. 

 

The principle is that the cancer cell, greedy desire, 

hurried to multiply and grow becomes intoxicated with 

the anticancer chemical products prior the healthy or 

normal cell. The strategy is to stop the intake of 

anticancer or eliminate it with the antidote just before 

normal cell becomes intoxicated in turn, avoiding 

jeopardizing the life of the cancer patient. 

 

Cytotoxic DAC can be carcinogenic (causes cancer), 

genotoxic (causes genetic mutations), teratogenic (causes 

baby deformities), etc. 



PROBLEMATIC 

Cytotoxic DAC is therefore classified as a dangerous drug. 

It is dangerous for the patient, the caregiver and the 

environment. 

 

Cytotoxic DAC is dangerous for the patient because firstly 

its therapeutic dose (the dose that heals) is close to the 

toxic dose (the dose that kills). The narrow therapeutic 

index of these drugs therefore requires very great 

precision in the preparation of the doses to be 

administered to the patient, which are not according to 

age like most drugs but on the body surface. 

 

Second, cytotoxic DACs are mostly myelosuppressive and 

therefore put those patients who are already often 

immunosuppressed to a high risk of severe infections. 



PROBLEMATIC 

 
It is for this reason that it is necessary, when preparing 

injectable cytotoxic DACs, to follow strict aseptic 

procedures in order to prevent any microbial 

contamination (sterile nature). 

 

It should be emphasized that even concentrated cytotoxic 

DACs do not prevent microbial growths (concept of 

prokaryote - cell without nucleus) despite their high toxicity 

for humans (concept of eukaryote - cell with nucleus). 

 

Cytotoxic DACs to be injected into cancer patients must 

also be protected against any particulate contamination 

(pyrogen-free) during their preparation using techniques 

and technology borrowed from the pharmaceutical 

industry, in particular.  



PROBLEMATIC 

 

DAC is also dangerous for the caregiver because 

occupational exposure to dangerous drugs like cytotoxic 

anticancer drugs and potential health risks for caregivers 

were first considered a safety issue in the 1970s in the 

United States. 

 

The routes of exposure generally remain inhalation (of 

droplets, particles and vapors), the dermal route and / or 

the oral route. 

 

Drug particles can be carried in the air after the 

contaminated areas have dried. When food or beverages 

are prepared, stored or consumed in work areas, they can 

easily be contaminated with airborne cytotoxic DAC 

particles. 

  



PROBLEMATIC 

Likewise, hands, cigarettes, cosmetics and chewing gum 

can be contaminated. 

 

The maximum risk is represented by direct skin contact 

with the drug in the event of splashes or leaks. 

 

In order to guarantee maximum protection for people 

working in these environments, employers, particularly 

the State, must: 

(a) implement the necessary administrative and technical 

controls; 

(b) ensure that employees follow safe procedures for 

handling hazardous drugs.  

 

 



PROBLEMATIC 

n addition, the employees themselves, through their 

professional practice, influence their own professional 

exposure and those around them. Employees can reduce 

potential exposure to these substances: 

(a) being informed of the occupational risks caused by 

these substances; 

(b) ensuring that their professional practices follow the 

best recommendations for their own safety. 

 

All cytotoxic MACs should be packaged, stored and 

transported in a way that prevents damage and 

consequent contamination - of the working environment, 

of the drug itself and of all personnel involved in routine 

handling and transportation of these drugs.  

 



PROBLEMATIC 
  

Enfin, le MAC est dangereux pour l’environnement 

extérieur et donc pour tous car les incinérations 

classiques ne permettent pas leur destruction sans 

danger. Ainsi, dans les pays avancés notamment en 

France, les boîtes vides, les flacons vides, les fonds de 

flacon et/ou les périmés des anticancéreux contrairement 

aux autres médicaments sont spécialement acheminés 

dans des cimenteries qui sont les seuls à avoir des fours à 

haute température capable de réaliser l’incinération 

sécurisée de ce genre de produits. Tout cela est encadré 

par une législation stricte.  

 

Ainsi, selon la Société Internationale des Praticiens en 

Pharmacie Oncologique (SIPPO), en aucun cas le personnel 

infirmier ne doit être autorisé à préparer ou reconstituer 

les agents cytotoxiques dans le service de soins.  

 

 



PROBLEMATIC 

 

 

 
Tab1: Cancer chemotherapy yesterday and today 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

It is therefore imperative in Côte d'Ivoire to move from 

traditional preparation under the responsibility of the 

nurse to centralized preparation under the responsibility 

of the pharmacist. 

 

Yesterday Today 

Preparation  Traditional Centralized  

Responsability  Nurse Pharmacist  

Place Care Service Pharmacy Service 

Nosocomial infections 
(parasitic, fungal, bacterial and/or viral)  

Possible  Almost impossible  

American, french, international legislation, 
etc. 

Illegal  Legal  

Situation de la Côte d’Ivoire  Present  
Without legislation  

Future  
(close)  

NB: Transport of cytotoxic DAC by parents of patients To be prohibited  



SOLUTIONS 

The centralized preparation of injectable cytotoxic DAC 

must take place under conditions protecting the end 

product of a microbiological contamination and 

particulate (enhancing patient safety), but also preserving 

the operators from exposure to hazardous drugs. 

 

so preparations must be carried out in areas of said 

atmosphere or Dustiness Controlled, ACA or DCA, which 

are employed, in particular, pharmaceutical technologies. 

 

ACA or DCA consists of local and/or equipment whose 

microbiological and particulate air qualities are 

controlled. 

 

The ACA or DCA  can be classified ISO 5, ISO 7, ISO 8 or 

ABCD according to the standard. 



SOLUTIONS 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig 1: Atmosphere or Dustiness Controlled Areas (ACA ou DCA) 



SOLUTIONS 

 

Zone A is the most demanding (minimum possible of 

particles, no microorganism) and zone D the easiest to use 

(tolerable threshold of particles and microorganisms). 

Zone A can be nested within zone B, and so on. For 

example, handling and filling of aseptically manufactured 

products should be done at a Class A safety station in a 

Class B room or area.  

 

 

 

 

 

 

 
Fig 2: Different classes of ACA or DCA 

NB: Entries and exits are made at 

the airlock level: 

- personal airlock; 

- product airlock; 

- waste airlock.  



SOLUTIONS 

 

For the proper functioning of the ACA or DCA, it is 

necessary to master: 

- the rules of access and dressing; 

- body language ; 

- the organization; 

- checkpoints to monitor cleanliness and contamination 

   nation; 

- energy consumption. 

 

From a technological standpoint, the air change of ACA or 

DCA is associated with a high efficiency filter system for 

particulate air or HEPA (High Efficiency Particulate Air). 

 

The premises are placed at an overpressure relative to the 

external environment with a measurement and 

monitoring system. 



SOLUTIONS 

The surfaces of the parts should be designed to reduce the 

spread of particles and prevent the build-up of particulate 

matter. Their design must allow efficient cleaning. 

 

The walls should be covered with a smooth and resistant 

surface, the lighting integrated into the ceiling, the room 

should contain as few shelves as possible and should 

never contain wood. The floors should if possible be 

poured and without grooves. It has been found that vinyl 

coatings can retain certain drugs. 

 

All materials present in the ACA or DCA must withstand 

cleaning by spraying hydrogen peroxide commonly used 

to decontaminate the premises effectively and without 

residue. 



SOLUTIONS 

The area should be designed to facilitate asepsis during 

handling and preparation of cytotoxic DACs, and to allow 

for their containment in the event of failure (accidental 

spill or failure of protective equipment). 

 

The workstations inside the ACA or DCA must also be 

secured by appropriate equipment reinforcing the non-

contamination of the preparation, the safety of the 

preparer and the non-pollution of the environment. So 

there has been a series of technology borrowing. 

 

In chemistry, the hood is a device that allows the 

extraction of toxic vapors from products used during 

handling and whose objective is to protect the handler. 



SOLUTIONS 

The fume cupboard is a hood equipped in addition to the 

side walls, a front wall. 

 

In microbiology, the microbiological safety cabinet (MSC) 

is an enclosure intended to protect the user and the 

environment against the dangers associated with aerosols 

in the handling of dangerous microorganisms and 

pathogenic products. 

It has a guard vein protecting the preparer. 

 

The type I microbiological safety cabinet (MSC) (wall 

without material) protects the preparer and the 

environment against microbiological risks. It has only one 

filtration system and was called "koch bacillus hood". 

 



SOLUTIONS 

The type II microbiological safety cabinet (PSM) (wall 

without material) protects the preparation, the preparer 

and the environment against microbiological risks. It has 

a guard vein protecting the preparation and vertical 

laminar air flow protecting the preparation. It has two 

filtration systems. 

 

The type III microbiological safety cabinet (PSM) is 

completely closed (presence of a material wall with access 

by sleeves) and protects the preparation, the preparer and 

the environment against microbiological risks. It is in 

depression compared to its location; the ACA or DCA. 

 

In 1984, the National Study Commission on Cytotoxic 

Exposure (NSCCE) in the United States recommended the 

replacement of fume hoods with Type II microbiological 

safety cabinets (PSM). 



SOLUTIONS 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig 3: Type II Microbiological Safety Cabinet (MSC) 



SOLUTIONS 

In Oncopharmacy, the Cytotoxic Safety Cabinet (CSC) has 

a third filtration system that traps contaminants in the 

air just under the worktop. 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Fig 4: Cytotoxic Safety Cabinet (CSC) 



SOLUTIONS 

The isolator is a closed equipment that does not exchange 

unfiltered air or contaminants with the surrounding 

environment and must be sterile inside. It creates a tight 

physical barrier between the preparation, the handler and 

the environment.  

 

 

 

 

 

 

 

 

 
 

          Fig 5: Isolator 



SOLUTIONS 

 

 

 

 

 

 

 

 
 

Fig 6: Evolution of security posts or cabinets 
 

In addition to the ACA or DCA and the security post or 

cabinet, the preparer must have Personal Protective 

Equipment (PPE). 

 

Personal Protective Equipment (PPE) is any equipment 

intended to be worn or held by the worker to protect him 

against one or more risk (s) likely to endanger his health 

at work. 

 

PPE must meet ergonomic comfort, health and safety 

requirements. 

 

CHEMITRY             MICROBIOLOGY            ONCOPHARMACY 

HOOD MSC CSC ISOLATOR 



SOLUTIONS 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig 7: Personal Protective Equipment (PPE) 

Protection charlotte/cap 

Protective glasses 

Protective filter mask 

surgical mask 

Shoe covers  

Sterile nitrile gloves 

Protective gown or 

suit 



CONCLUSION 

Despite the development of surgery, radiotherapy, 

hormone therapy and immunotherapy, chemotherapy 

remains for the moment the emblematic treatment of 

cancer. She is the Oncologist's real all-terrain weapon. It 

can be used alone, before or after surgery and or 

radiotherapy. 

 

But to optimize this generally injectable anticancer 

chemotherapy, the anticancer drug or DAC should remain 

pharmaceutical, from its manufacture in industry until its 

administration to the patient. 

 

 

 



CONCLUSION 

 

 

 

Sans omettre que ces molécules sont pour la plupart 

onéreuses. Ainsi, leurs gestions (commandes et 

stockages), prescriptions (avec ou sans logiciel), 

dispensations, préparations et administrations doivent 

être réalisées dans les meilleurs conditions possibles.  

 

Les derniers faits militant en faveur de la recherche et le 

développement de la Pharmacie oncologique en Côte 

d’Ivoire sont :  

- que l’Institut National de la Statistique (INS) de Côte 

d’Ivoire estime entre 15000 et 20000 le nombre de 

nouveaux cas de cancer attendus chaque année ;  

- que les médicaments anticancéreux étant très chères, la 

mutualisation dans le cadre d’une Unité de Pharmacie 

oncologique (ONCOPHARMA) permettra de réaliser des 

économies pour les patients, les assureurs et l’Etat. 

 

 



CONCLUSION 

 

This particular measure is linked to the fact that the 

cancer patient is even more vulnerable than the AIDS 

patient because the AIDS patient, who is 

immunocompromised, can acquire his 

immunocompetence through oral therapy (ARV) unlike 

the cancer patient. 

 

The Oncology Pharmacy is therefore a new opportunity 

for the Ivorian pharmacist and a boon for the Ivorian 

doctor for the benefit of cancer patients in Côte d'Ivoire. 
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