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PREFACE 

 

 

YBRS. PUAN ZUHAINI BINTI MUKRIM 

Director 

Pharmacy Practice and Development Division 

Pharmaceutical Services Programme, MOH 

 

Hazardous drugs pose significant health risks to healthcare personnel, 

patients, and the environment if not handled properly. Exposure may lead to both 

acute and long-term adverse effects, including irritation, reproductive toxicity, and 

cancer. To support safe practices, the National Institute for Occupational Safety and 

Health (NIOSH) under the U.S. Centers for Disease Control and Prevention (CDC) 

provides an updated list of hazardous drugs, categorising them based on their 

toxicity and handling requirements. 

Exposure can occur at any stage of the medication-use process, with risk 

levels influenced by the drug’s properties, formulation, route of exposure, and work 

activities involved. Effective risk management through proper assessment and 

control measures is therefore essential. 

This guideline aims to assist pharmacy and clinical units within Ministry of 

Health (MOH) hospitals in identifying hazardous drugs, assessing exposure risks, 

and implementing appropriate safety measures. Emphasis is placed on drugs 

listed in the NIOSH List of Hazardous Drugs in Healthcare Settings 2024, while also 

providing general principles applicable to other hazardous drugs. 

It is hoped that this guideline will serve as a practical and reliable resource 

to strengthen institutional safety programmes, promote a culture of safety, and 

ensure the responsible management of hazardous drugs in healthcare facilities. 
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NIOSH National Institute for Occupational Safety and 
Health 

NTP National Toxicology Program 
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1.0 INTRODUCTION 

Hazardous drugs are pharmaceuticals that could pose health hazards 

to humans, animals and the environment if not handled properly. Studies 

have shown that workplace exposure to these drugs may lead to adverse 

health effects such as ocular irritation, headache, cough, dizziness, nausea 

and vomiting, skin rashes, adverse reproductive outcomes (infertility, 

spontaneous abortion), and possibly leukaemia and other cancers.  

In 2004, the National Institute for Occupational Safety and Health 

(NIOSH) of the U.S. Centre for Disease Control and Prevention (CDC) started 

to publish and maintain a list of hazardous drugs to help healthcare workers 

and employers in recognizing which drugs are considered hazardous. All 

drugs carrying Manufacturer’s Special Handling Information (MSHI) in their 

package inserts, or those that could potentially or known to cause 

carcinogenicity, developmental toxicity (including teratogenicity), 

reproductive toxicity, genotoxicity, or organ toxicity at low doses, are defined 

as “hazardous” by NIOSH. These drugs are then further categorised into two 

groups which are being tabulated in Table 1 and Table 2 of the list:  

a) Table 1. NIOSH List of Hazardous Drugs in Healthcare Settings 2024 

Drugs that have manufacturer’s special handling information (MSHI) 

in the package insert and/ or meet the NIOSH definition of a 

hazardous drug and one or more of these criteria:  

● Are classified by the National Toxicology Program (NTP) as “known 

to be a human carcinogen”;  

● Are classified by the International Agency for Research on Cancer 

(IARC) as Group 1 “carcinogenic to humans” or Group 2A “probably 

carcinogenic to humans”; 

Majority of drugs tabulated are cytotoxic anti-cancer agents with a 

few antivirals, hormonal agents and immunosuppressants. 
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b) Table 2. NIOSH List of Hazardous Drugs in Healthcare Settings 2024 

Drugs that meet the NIOSH definition of a hazardous drug, and  

● Do not have MSHI; 

● Are not classified by the NTP as “known to be a human 

carcinogen”; 

● Are not classified by the IARC as Group 1 “carcinogenic to humans” 

or Group 2A “probably carcinogenic to humans”; 

These groups of drugs are not carcinogenic but may exhibit 

developmental toxicity, reproductive toxicity and/ or other types of 

toxicities as described in the NIOSH definition of a hazardous drug. 

Exposure to hazardous drugs can occur at any stage of handling from 

the receipt of shipment from supplier to the disposal of waste. The potential 

for hazardous drugs to cause harm in healthcare workers and the severity 

of that harm vary depending on factors that include: 

a) The drug inherent toxicity  

Cytotoxic anti-cancer agents may damage healthy cells in the 

handler’s body and cause unwanted effects. Some were associated 

with the occurrence of leukaemia and other cancers.  

b) Drug formulation/ dosage form 

Hazardous drugs are commercially available in a variety of 

formulations/ dosage forms - capsules, tablets, powders, liquids 

(injectables, eye/ ear drops, oral solutions/ syrups), creams and others. 

Modifying the formulation/ dosage form before use elevates the 

degree of exposure.  
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c) Route of exposure  

The potential routes of occupational exposure include inhalation, skin 

or mucous membrane absorption, ingestion, and accidental injection 

(e.g. needle-prick injury). 

d) Type of work/ activity performed  

Level of risk differs depending on work process and actions involved, 

for example, personnel who manage drug inventory are at lower risk 

of exposure than those compounding the drugs.  

It is a necessity to have an institutional safety program in place to 

protect healthcare personnel who handle hazardous drugs and prevent 

environmental pollution. Risk management for the handling of these drugs 

requires risk assessment and implementation of control measures. This 

document provides guidance to pharmacy and clinical units in MOH 

hospitals on identifying hazardous drugs, assessing exposure risks, and 

implementing measures to protect healthcare personnel, patients, and 

caregivers.  Information and advice provided within this guide focused on 

hazardous drugs listed in Table 1 of the NIOSH List of Hazardous Drugs in 

Healthcare Settings 2024 as well as drugs that are not listed but fulfilled the 

criteria described. Meanwhile, drugs listed in Table 2, or those that fulfil the 

specified criteria, should be handled in accordance with institutional 

protocols, standard occupational safety guidelines, or the manufacturer’s 

recommendations, as applicable. 

References: 
 

1. NIOSH [2024]. NIOSH list of hazardous drugs in healthcare settings, 2024. By Ovesen 
JL, Sam­mons D, Connor TH, MacKenzie BA, DeBord DG, Trout DB, O’Callaghan JP, Whittaker C. 

Cin­cinnati, OH: U.S. Centers for Disease Control and Prevention, National Institute for Occupational 

Safety and Health, DHHS (NIOSH) Publication No. 2025-103 (Supersedes 2016-161). 
2. Managing hazardous drug exposures: information for healthcare settings, Hodson 

L, et al, U.S. Department of Health and Human Services, Centers for Disease Control 
and Prevention, National Institute for Occupational Safety and Health, DHHS 
(NIOSH) Publication No. 2023-130, https://doi.org/10.26616/NIOSHPUB2023130 



13 

2.0 HANDLING OF HAZARDOUS DRUGS AT 

MANUFACTURING PHARMACY 

The Manufacturing Pharmacy of MOH hospitals commonly 

compounds both sterile and non-sterile preparations that are not 

commercially available for patient use. The Cytotoxic Drug Reconstitution 

(CDR) unit handles large volumes of sterile injectable hazardous drugs 

which are listed in the NIOSH List of Hazardous Drugs on routine basis whilst 

the other units may be compounding non-sterile preparations such as oral 

solutions/ syrups, topical creams and other preparations containing 

hazardous drugs, when necessary. The work process involved in producing 

these preparations would expose all personnel to hazardous drugs in the 

absence of safe work practices and exposure controls such as engineering 

controls, administrative controls, and PPE. All operations within CDR unit 

are governed by local standards set by Pharmaceutical Services Program of 

MOH (refer the latest edition of Manual for Sterile Preparations, MOH) as well 

as international standards such as the Pharmaceutical Inspection Co-

operation Scheme (PIC/S), United States Pharmacopeia (USP) and other 

relevant references.  

2.1 DEVELOPING FACILITY-SPECIFIC CDR SERVICE DRUG 

LIST 

The primary aim of Cytotoxic Drug Reconstitution (CDR) Service is to 

safely provide ready-to-use sterile hazardous drug doses as prescribed by 

the doctors. The number and type of drugs kept vary widely across MOH 

facilities. Hence, there is a need to develop a facility-specific CDR service 

drug list for the reference of all hospital personnel. This list should be revised 

periodically and whenever new hazardous drugs or new toxicological data 

or safety recommendations on existing drugs become available. 
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 Assessment on whether a hazardous drug should enter the facility-

specific CDR service drug list should not be based solely on the NIOSH List 

of Hazardous Drugs as it does not include new drugs marketed after its last 

review and it does not cover non-FDA approved drugs (used outside U.S). In 

addition, this list does not take into account specific risk factors related to 

the use of the individual drugs which include the dosage form, the potential 

routes and magnitude of exposure, work practices, and the presence or 

absence of any exposure controls such as PPE. Not all hazardous drugs in 

the NIOSH list require handling by CDR service and shall be based on 

facility-specific risk assessment. 

CDR unit usually manages the injectable cytotoxic anti-cancer 

preparations and a few other agents in Table 1 of NIOSH Hazardous Drug 

List 2024.  New drugs or others that do not meet the criteria described 

warrant further evaluation before placing them on the CDR service drug list. 

Factors to be evaluated should include:  

a) Toxicity profile of the drug  

Determine if the drug is potentially or known to be cytotoxic or 

carcinogenic or genotoxic based on credible drug references, 

databases or registries. If it carries safe handling information in its 

package insert, it should be handled according to manufacturer 

recommendations.  

b) Formulation and dosage form 

The drug may be presented as powder requires reconstitution, 

injectable liquid requires dilution, ready-to-use prefilled syringe, etc. It 

may or may not need alteration on its initial pharmaceutical form via 

sterile reconstitution/ dilution before medication administration. 
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c) Route of exposure  

Determine the possibility of exposure through inhalation, skin or 

mucous membranes absorption, ingestion, or accidental injection 

when handling the drug. 

Sterile drug products that are potentially or known to be cytotoxic/ 

carcinogenic/ genotoxic, which requires aseptic manipulation/ alteration on 

its initial pharmaceutical form before use, and may cause significant 

exposure if not handled within the controlled environment of CDR unit 

should be listed (refer Appendix 1). 

Clinical trial drugs are medications under investigation, with no or 

incomplete toxicological data to be managed in accordance with study 

protocols. Infectious agents such as the Bacillus Calmette-Guerin vaccine 

(BCG) are not classified as drugs by the FDA and have different hazard 

profiles that do not fulfil the evaluation criteria under NIOSH. These agents 

should not be prepared by the CDR unit to avoid contamination on other 

drug preparations. On the other hand, the non-hazardous monoclonal 

antibodies and other high-cost drugs which are parts of patients’ 

chemotherapy regime may be included in the list if deemed necessary (e.g. 

enable vial sharing to reduce wastage, etc). However, the finished products 

prepared by CDR would be considered hazardous due to cross 

contamination during production. For common supportive treatment 

medications such as Folinic Acid, Mesna (unless admixed with Ifosfamide or 

Cyclophosphamide) and others are best not to be listed for CDR service to 

preserve limited resources (e.g. manpower, consumables, etc) allocated for 

the purpose of cytotoxic drug reconstitution.  

Compounding of oral or other non-injectable hazardous drugs using 

sterile starting materials and drug products inside a CDR biosafety cabinet 

is acceptable, if a validated formulation is available. However, compounding 

activities using non-sterile materials e.g. tablet and capsule should be 

avoided due to risk of microbial contamination to sterile equipment and 
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cleanroom environment. If deemed absolutely unavoidable, the BSC used 

for both parenteral and non-sterile preparation must be decontaminated 

after non-sterile preparation and then purged for a minimum of 30 minutes 

prior to use for preparation of parenteral drugs. Alternatively, compound the 

non-sterile preparations last of the production session to avoid disruption of 

CDR service. Decontaminate and purge BSC accordingly before the next 

session. All other equipment used needed to be decontaminated 

thoroughly as well. Compounding of such non-sterile preparations is on a 

case-by-case basis only and should not be listed on the CDR service drug 

list. Commercially available ready-to-use products should be sourced 

whenever feasible. 

Notes: 

a) NIOSH defines hazardous drug as a drug that is: 

i. Approved for use in humans by the FDA-CDER;  

AND 

ii. Not otherwise regulated by the U.S. Nuclear Regulatory 

Commission;  

AND 

iii. either; 

● Is accompanied by prescribing information in the “package 

insert” that specifies special handling information 

(Manufacturer Special Handling Information-MSHI) to 

protect workers handling the drug;  

OR 

● Is identified as a carcinogenic hazard, developmental 

hazard, reproductive hazard, genotoxic hazard, or other 

health hazard by exhibiting one or more of the following 
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toxicity criteria in humans, animal models, or in vitro 

systems: 

o carcinogenicity; 

o developmental toxicity (including teratogenicity); 

o reproductive toxicity; 

o genotoxicity; 

o organ toxicity at low doses;  

      OR 

o structure and toxicity profile that mimics existing drugs 

determined hazardous by exhibiting any one of the 

previous five toxicity types 

unless the drug also exhibits a molecular property that may 

limit the potential for adverse health effects in healthcare 

workers from exposure to the drug. 

b) National Toxicology Program (NTP)  

i. An agency within the U.S. Department of Health and Human 

Services (DHHS) that manages a cancer classification system 

for human carcinogens. 

ii. NTP publishes the Report on Carcinogens, a congressionally 

mandated listing of chemicals that are known to be human 

carcinogens or reasonably anticipated to be human 

carcinogens. 

iii. Reports are open for access on-line  
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c) International Agency for Research on Cancer (IARC)  

i. The IARC is a unit within the World Health Organisation 

(WHO) that serves as an international research agency on 

cancer.  

ii. IARC produces well respected “Monographs on the 

Evaluation of Carcinogenic Risks to Humans.” And classified 

the agents to: 

● Group 1 (carcinogenic to humans)  

● Group 2A (probably carcinogenic to humans)  

● Group 2B (possibly carcinogenic to humans)  

● Group 3 (Not classifiable as to its carcinogenicity to 

humans  

● Group 4 (Probably not carcinogenic to humans) 

iii. Monographs are open for access on-line 

d) Manufacturer’s special handling information (MSHI) 

i. MSHI is not highly scrutinised by the U.S. FDA but most 

manufacturers do choose to identify genotoxic/ cytotoxic 

hazardous drugs for special handling to protect the workers 

who must handle them. 

ii. Information found in package inserts may differ by country 

due to differences in regulation and product registration 

requirement.  

iii. Specific labeling for cytotoxic agents (only) is compulsory for 

product registration in Malaysia. 
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e) Besides the above-mentioned, most current recommendations 

from other credible sources of reference should be taken into 

account as well for decision making: (not exhaustive)  

● Safety Data Sheets or Material Safety Data Sheets 

● Product labeling approved by the U.S. FDA  

● Established drug references such as: 

○ US Pharmacopeia,  

○ Micromedex,  

○ LEXIComp,  

○ DrugBank (http://www.drugbank.ca/),  

○ DailyMed (http://dailymed.nlm.nih.gov/dailymed/), etc.  

● Special health warnings from drug manufacturers, FDA, and 

other professional groups and organisations (e.g. ASHP, ONS, 

ISOPP, etc) 

● Reports and case studies published in medical and other 

healthcare profession journals  

● Evidence-based recommendations from other facilities that 

meet the criteria defining hazardous drugs (e.g. BC Cancer 

Agency, eviQ, etc) 

f) Toxicological profile of all drugs is subject to change as there may 

be new findings from time to time. Ensure all references used 

including NIOSH Hazardous Drug List, package insert, reports from 

NTP and IARC monographs, etc are as current as available. 

 

 

http://www.drugbank.ca/
http://dailymed.nlm.nih.gov/dailymed/
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3.0 HANDLING OF HAZARDOUS DRUGS AT THE 

LOGISTICS PHARMACY AND SUBSTORES  

The logistics pharmacy and substores play a critical role in the safe 

distribution of hazardous drugs. There are multiple studies reporting 

detection of cytotoxic residue from the manufacturing process on the outer 

surfaces of the vials of many commercial drugs received in pharmacies. The 

possibility that such contamination may extend to the inside of packing 

cartons or onto the package inserts cannot be excluded. All personnel who 

handle unopened vials including those who receive shipping cartons, 

unpack and arrange stock are at risk of exposure. Hence, effective safety 

protocols and training are pivotal to protect all handlers, as well as to 

prevent contamination of the surrounding environment and cross-

contamination with non-hazardous materials. Spill kit (refer Appendix 2) 

and appropriate Personal Protective Equipment (PPE) for all activities 

involving hazardous drugs (refer Appendix 1) must be readily available. 

All logistics pharmacy personnel should be well informed about the toxic 

nature of hazardous drugs and safe handling procedures in accordance 

with institutional protocols/ policies. In general, the safety 

recommendations for tasks performed at the logistics pharmacy are as 

followed:  

a) Receive and unpack shipment from supplier 

i) Wear disposable gloves and examine shipment for outward 

signs of damage or breakage.  

ii) If there are (suspected) broken cartons/ containers/ vials, 

examine these items within a controlled environment. 

iii) Policies and procedures must be in place for handling damaged 

shipment of hazardous drugs (e.g. quarantine and return to 

suppliers, dispose immediately as cytotoxic waste, etc).  
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iv) All personnel must be trained to handle leakage/ spill caused by 

broken cartons/ containers/ vials (refer Appendix 2, 3 and 4)  

v) Some shipments from suppliers may not carry cytotoxic 

warning labels. Hence, all personnel must be made aware of 

which drugs that they are receiving are hazardous. 

b) Storage of hazardous drug  

i) Designate an area for hazardous drugs storage to separate 

them from other inventory in a manner that prevents cross 

contamination and accidental personnel exposure.  

ii) Restrict access to authorised personnel only (e.g. logistics 

pharmacy personnel only, CDR unit personnel only).  

iii) All hazardous drugs must be made easily identifiable with 

cytotoxic warning labels (refer Appendix 5). 

iv) Store hazardous drugs in properly sized bins or on shelves that 

have guards to prevent accidental falling and breakage.  

v) Hazardous drugs in the cold room/ refrigerator must be stored 

in individual leak and break-proof bins separately from non-

hazardous drugs (if possible have designated refrigerator(s) for 

hazardous drug storage only).   

vi) Spill kits must be kept in close proximity to the location of 

hazardous drugs stock.  

vii) Wear disposable gloves when stocking, conducting inventory 

and arranging drug packages for further distribution. 

c) Distribution and Transportation to other units within facility  

i) Trolleys or other vehicles used to transport stock must be 

equipped with guards to prevent falling and breakage.  
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ii) Wear disposable gloves when handling distribution and 

transportation of hazardous drugs to other units. 

iii) Hazardous drugs must be delivered directly (without detours) 

to the end-user's unit within the facility. 

iv) Spill kit must be readily available to personnel involved in the 

transport of cytotoxic drug preparations. 

v) All personnel involved in the transport of the drugs must receive 

training on dealing with breakages and spills.  

d) Spill management and cytotoxic waste disposal  

i) All personnel must be trained and retrained annually in 

hazardous drug safe handling and spill management.  

ii) All cytotoxic waste which includes the items listed below should 

be disposed of in accordance with institutional cytotoxic waste 

management protocols: 

● Disposable PPE (including gloves) worn when managing 

hazardous drug cartons/ containers/ vials in inventory  

● All worn disposable PPE, contaminated single-use 

equipment and waste generated from spill management 

● Items contaminated by leakage/ spill episodes (if 

applicable) 

● Unused expired hazardous drugs (if any) of all types of 

dosage form should be disposed as cytotoxic waste (not 

regular pharmaceutical waste)  

Note(s): 

❖ The use of gloves does not substitute the need for hand-

washing after completion of each task.  
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❖ Risk of exposure is low with intact boxes/ bottles/ blister packs 

of tablets and capsules.  

❖ Oral cytotoxic drugs in the form of powder or liquid needed to 

be handled as carefully as the injectable drugs. Handle as spill if 

bottles/ containers are broken or leaked. 
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4.0 HANDLING OF HAZARDOUS DRUGS AT THE 

IN-PATIENT PHARMACY AND CLINICAL AREA 

(WARD AND DAY CARE UNIT) 

4.1 INTRODUCTION 

There is no one universal approach that can protect healthcare 

workers against exposure to hazardous drugs in all tasks. Multiple 

precautionary measures have to be taken concurrently to reduce the risk 

of workplace exposure and environmental contamination which include 

but not limiting to the following:  

a) Ensure hazardous drugs are handled as per accepted safe handling 

standards at all stages:  

i) Receipt, storage, and transport 

ii) Drug compounding or preparation 

iii) Administration 

iv) Handling body fluids following administration 

v) Deactivation and/ or decontamination 

vi) Cleaning and disinfecting 

vii) Spill management 

viii) Waste disposal 

b) Label, tag, or mark all containers of cytotoxic drugs and waste with 

the hazard warnings. 

c) Wear PPE and use exposure controls as appropriate for each task 

(refer Appendix 1). 
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d) Always practice “non touch technique’ when handling hazardous 

drugs. 

e) Provide proper home care and safe handling education to patient and 

caregiver when required. 

f) An institutional list of hazardous drug kept/ use should be created and 

updated in a timely manner for the reference of all personnel. 
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4.2 HANDLING OF HAZARDOUS DRUGS AT THE IN-PATIENT 

PHARMACY 

 Controls and safe handling procedures should be in place for the 

storage, supply/ dispensing and disposal of hazardous drug/ waste within 

In-Patient Pharmacy: 

a) Storage  

i) Designated storage areas/ containers are recommended and 

separated from the non-hazardous agents.  

ii) These areas must be clearly defined and labelled as hazardous 

drugs storage locations.  

iii) Easily recognisable warning labels should be attached to 

shelving to alert all pharmacy personnel. 

b) Supply/ Dispensing 

i) Drugs should be supplied in Unit-of-Use packages or in quantity 

enough for one particular cycle/ block of treatment only. 

ii) Wear a single layer of gloves when handling hazardous drugs 

and wash hands thoroughly after handling the drugs. Use a 

surgical mask if handling loose tablets/ capsules (not blister-

packed). 

iii) All equipment (e.g tray, forcep, etc) used in the dispensing of 

cytotoxic tablets and capsules must be designated to this 

purpose only and clearly labelled as such. 

iv) Cytotoxic tablets and capsules should not be counted using an 

automated counting machine to prevent generation of 

powdered hazardous contaminants at the work space.  
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v) Tablets and capsules should not be crushed or broken. If 

required, please refer to Chapter 4.3 Handling of Hazardous 

Drugs at Clinical Area (Ward and Day Care Unit). 

vi) Avoid pouring liquid hazardous drugs whenever possible. When 

unavoidable, perform the procedure with caution and 

thoroughly clean all equipment accordingly afterward.  

vii) All non-disposable materials exposed to hazardous agents 

including counting trays, tools, etc should be washed 

thoroughly with soap and water after use. Rinse the sink and dry 

with a paper towel after washing. Dispose of towel as cytotoxic 

waste. 

viii) Labelling requirement for cytotoxic drugs supplied to wards: 

● Zip-lock envelopes/ containers of the cytotoxic drugs should 

be clearly labelled to inform those handling them of their 

hazardous nature and the precautions to be taken.  

● Stick the “Cytotoxic” hazard symbol (refer Appendix 5 for 

example) on drug envelopes or containers or alternatively, 

use an envelope with warning printed on it.  

● The back of the drug envelope should be transparent to ease 

identification of its content without having to remove or 

open the envelope. 

c) Disposal 

i) Decision to reuse returned drugs for other patients (if it is 

allowed) should be based on criteria set by institutional policy.  

ii) The causes for drug return should be identified and 

documented on the patient's pharmacotherapy review record 

(e.g. on CP2 form, case note, medication return (PhIS), etc) 

whenever possible.  
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iii) Disposal of non-injectable hazardous drugs should be 

performed in the same manner as for cytotoxic injectables and 

waste, with additional precautionary steps, to reduce risk of 

environmental contamination:  

● Loose tablets/ capsules: Pack in sealed plastic bag before 

putting them into sharps bin/ cytotoxic waste bag/ bin 

● Oral liquids:   Close the medicine bottle tightly, put into a 

sealed plastic bag before discarding it into sharps bin/ 

cytotoxic waste bag/ bin  

iv) Cytotoxic waste bags/ bins must be clearly labelled and properly 

sealed/ tied/ closed 

v) Do not throw hazardous drugs in the trash or down the drain, 

and don’t flush them down the toilet 

vi) If cytotoxic waste is mixed with other pharmaceutical waste, it 

should be handled in the same manner as cytotoxic waste. 

vii) Waste should be handled and disposed as per institutional 

cytotoxic waste management protocol. 
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4.3 HANDLING OF HAZARDOUS DRUGS AT THE CLINICAL AREA 

(WARD and DAY CARE UNIT) 

Nursing personnel caring for cancer patients in the ward and daycare 

unit are constantly at risk of exposing themselves to the health hazard 

effects of hazardous drugs handled by them on a routine basis. It is crucial 

to ensure that they are well trained to practice safely, be provided with all 

the necessary PPE and equipment, and safeguarded by stringent 

hazardous drug/  waste management protocols and policies. Precautionary 

measures should be spelled out clearly in written protocols/ policies 

covering all activities of handling cytotoxic drug/ waste from storage and 

administration till waste disposal.  

a) Personal Protective Equipment (PPE) Safety 

i) Appropriate Personal Protective Equipment (PPE) should be 

worn in all activities of handling hazardous drug/ waste (refer 

Appendix 1):  

● Receipt, storage, and transport from the pharmacy 

● Preparing drug doses 

● Administration of the medications 

● Handling patients’ body fluids and waste following 

administration 

● Cleaning and disinfecting 

● Spill management 

● Waste disposal 

ii) Evaluate criteria/ characteristics of PPE required for each 

activity before purchase/ use. (refer Appendix 6) 
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iii) Measures to reduce risk of personnel exposure and cross- 

contamination include: 

● Do not wear contaminated gloves to use the phone, type on 

a computer keyboard, program IV pumps, open doors and 

cabinets, or touch body parts (e.g., face, adjusting a mask). 

● Inspect PPE for defects or tears before use. 

● Do not reuse gloves, gowns, shoe covers, or any other 

disposable PPE. 

● Change gloves after 30 minutes of wear, or earlier if 

damaged, or contaminated. 

● Change gowns when leaving the handling area, after a spill 

or splash, or after two to three hours of continuous use. 

● Remove shoe covers when leaving the compounding area 

or after cleaning a spill. 

● Do not use eyeglasses as the sole means of eye protection; 

wear goggles with side shields or a face shield when risk 

splashing is possible. 

● Dispose of all disposable PPE as cytotoxic waste after use. 

● For non-disposable PPE (i.e., respirators, eyes, and face 

protection), decontaminate and clean after each use and 

properly dispose of all cleaning materials used to 

decontaminate this equipment. 

b) Storage in Clinical Area (Wards/ Daycare Unit) 

i) Hazardous drugs must be delivered to qualified/ trained 

personnel in the wards/ day care units who take responsibility 

for the appropriate storage of the drugs as stated on the labels. 
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ii) The drugs should be stored separately from other non-

hazardous drugs at a designated area with access limited to 

staff only. 

iii) Storage should have features that prevent containers of 

cytotoxic drugs from falling and clearly labelled with cytotoxic 

warning signs. 

iv) Parenteral doses of cytotoxic drugs should be stored in a 

designated refrigerator or cupboard. 

v) Oral cytotoxic drugs can be stored in the patient's own 

medication bin within the drug trolley as long as it is clearly 

labelled or inside a container/ bin/ box designated for cytotoxic 

drugs placed inside the cupboard/ refrigerator. 

vi) Do not re-use bottles which have contained cytotoxic 

medication for other purposes. 

vii) Spill kit must be readily accessible. All staff shall be trained in 

safe handling of hazardous drugs and spill management.  
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4.4 ADMINISTRATION OF HAZARDOUS DRUGS VIA 

PARENTERAL ROUTE 

The standard precautions of administering hazardous drugs via the 

parenteral route: 

a) Ensure patient consent for chemotherapy is obtained. Education 

provided by nursing staff before the start of treatment. 

b) Practice aseptic non-touch technique throughout the parenteral 

administration process. 

c) Ensure appropriate PPE are worn (refer Appendix 1). 

d) Use syringes and IV infusion sets with luer-lock fittings/ connections 

to maintain an appropriate needle-less and closed system.  

e) Always check the connections on the infusion set for leakage or 

cracking.  

f) Inspect the sealed chemotherapy bag before opening to ensure no 

spillage has occurred within the bag. 

g) Open cytotoxic doses directly onto designated trays or dressing pack. 

h) Place a sterile gauze swab under the injection port during 

administration. Administration should be performed over a plastic-

backed absorbent sheet/ pad. 

i) Do not expel air from syringes. If air is in the syringe, hold it in such a 

way that the air is up near the plunger until the entire volume of drug 

is administered.  

j) Ensure that the infusion set is primed with compatible fluid. 

k) Always insert/ spike the infusion set into a cytotoxic infusion bag/ 

bottle at waist height. 
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l) Ensure patients are hydrated and premedicated as per treatment 

protocol before start of administration. 

m) Ensure the rate of administration is correct. 

n) Flush well between drugs using a compatible fluid. 

o) If a drug is prone to photo-degradation, ensure that the infusion 

solution is covered with an opaque sheet/ bag. 

p) Monitor regularly IV catheter sites for signs and symptoms of swelling 

and extravasation. 

q) Monitor regularly for the signs and symptoms of allergy, infusion 

related reactions and other adverse effects.  

r) If a special infusion set is required (DHEP-free, with or without filters, 

etc), use only those recommended.  

s) DO NOT recap needles. 

t) Ensure sharps disposal containers are readily accessible and 

additional disposal containers are available for cytotoxic waste. 

u) DO NOT transport patients while hazardous drug administration is in 

progress. 

v) Document medication administered completely and accurately 

including patient’s response. In the event of incomplete or 

interruption of administration due to any reason, it should be clearly 

recorded. 
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4.4.1 PROCEDURE - PRE-ADMINISTRATION OF PARENTERAL 

CYTOTOXIC DRUGS (IM, SC, IV BOLUS, IV INFUSION) 

Verification and preparation before chemotherapy administration should 

include: 

1. Verify appropriate pre-hydration and premedication (anti-emetics, 

steroids, etc) given. Timing is crucial. 

2. Determine the sequence of drugs to be given as per protocol: 

chemotherapy and non-chemotherapy drugs (Folinic acid, 

monoclonal antibodies, etc) 

3. Check medication rights: (5Rs) 

a) Right Patient- Use at least two identifiers to verify the patient. 

b) Right Medication- Check drug label against prescription/ 

chemotherapy order/ form, date of administration and expiry 

date. 

c) Right Dose- Check the drug dose with the prescription/ 

chemotherapy order/ form to ensure it is correct. 

d) Right Route - Check that the route is appropriate for the 

medication to be administered. 

e) Right Time- Check the appropriate time to administer 

medication as per prescription/ chemotherapy protocol/ order. 

4. Verify that patient consent has been obtained. 

5. Explain to the patient/ caregiver about the procedure and possible 

unwanted effects of chemotherapy to be watched out for e.g. allergy 

reactions, discoloration of bodily fluid etc. 
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4.4.2 PROCEDURE - INTRAMUSCULAR (IM) AND SUBCUTANEOUS (SC) 

DRUG ADMINISTRATION 

1. Position the patient comfortably. 

2. Select an appropriate site for administration. If frequent injections are 

given, rotate the injection site. 

3. Place a plastic-backed absorbent sheet under the injection site. 

4. Perform hand hygiene. 

5. Don appropriate PPE and gloves (refer Appendix 1). 

6. Perform medication safety check (5Rs). 

7. Inspect syringes containing cytotoxic drugs prepared by Pharmacy 

for any leakage, cloudiness or signs of precipitation/ contamination. 

Contact Pharmacy for further instructions if occurred. 

8. Attach appropriately sized needles (if not using a pre-filled syringe). 

Do not expel air from the syringe. 

9. Administer pre-medications (if any) as per protocol. 

10. If the skin at the injection site is visibly soiled it should be cleaned first 

with soap and water. 

11. Disinfect injection site with 60-70% alcohol-based solution on a single-

use swab or cotton-wool ball or as per institutional protocol. 

12. Administer the subcutaneous or intramuscular injection using the 

appropriate technique. 

13. Apply gentle pressure over the injection site with a sterile cotton/ 

gauze and plaster. Avoid rubbing the site. 

14. Dispose of all equipment used as cytotoxic waste. 

15. Remove PPE and dispose of it as cytotoxic waste. 

16. Perform hand hygiene. 
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4.4.3 CANNULA PLACEMENT AND LINE PREPARATION FOR IV DRUG 

ADMINISTRATION (BOLUS, INTERMITTENT and CONTINUOUS INFUSION) 

Intravenous cytotoxic drugs may be administered as bolus injection, 

intermittent or continuous infusion as determined by the treatment 

protocol through a central venous access device (CVAD) or peripheral 

intravenous cannula (IVC). Cannula placement and IV-line preparation 

should be done accordingly:  

a) Intravenous Cannula (IVC) 

i) Vesicant drugs should be administered through a newly sited 

cannula. 

ii) Choose an appropriate IVC type and size for the type of 

treatment and patient's veins - where possible, use a large vein 

in the middle of the forearm. 

iii) Avoid cannulating- 

○ the back of hand, joints, points of flexion and the 

antecubital fossa. 

○ the arm on the side of an axillary lymph node dissection/ 

side of breast cancer/ lymphoedematous arm. 

○ the same vein repetitively due to risk of extravasation 

from the old site. If unavoidable, it MUST be proximal to 

the previous puncture site. 

iv) Verify vein patency and integrity by checking if there is 

resistance when injecting fluid into the cannula, blood return 

and free flow access.  
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b) Central venous access device (CVAD) 

i) Access CVAD as per institutional policy and guidelines. 

ii) Use an appropriate needle size for implanted venous ports. 

iii) Verify patency by withdrawing blood and flushing with 5 to 10 

mL sodium chloride 0.9% or other compatible fluid. 

iv) Do not use if resistance, pain or discomfort is felt during the flow 

of fluid. 

The IVC and CVAD can be stabilised and secured with a transparent 

dressing/ tape to allow the site to be constantly seen. DO NOT cover the site 

of the injection. 

c) Extra precaution for vesicant drugs: 

i) If several drugs have to be given, administer a vesicant agent 

first followed by the other agents. 

ii) If there is more than one vesicant drug, administer DNA binding 

drugs first, followed by non-DNA binding drugs, e.g. 

anthracyclines followed by vinca alkaloids. 

iii) All vesicant drugs should be diluted and administered via a side 

port of a free-flowing IV infusion. 

iv) Do not inject against resistance. 

v) Check line patency and blood return regularly throughout the 

drug administration. 

vi) Educate the patient and carers to immediately report 

symptoms such as pain, burning, stinging, swelling, or 

erythema during and after administration. 
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vii) Monitor the site for signs of extravasation or leakage e.g. 

blebbing (the formation of a raised, fluid-filled bubble under the 

skin) at the injection site. 

viii) If extravasation is suspected or there is any doubt about vein 

integrity, STOP the infusion and remove the needle.  

ix) Extravasation must be managed immediately to minimise 

tissue damages. 

x) Avoid administration of vesicant drugs using infusion pumps 

whenever possible. 

4.4.4 PROCEDURE - ADMINISTRATION OF CYTOTOXIC DRUGS VIA 

INTRAVENOUS CANNULA (IVC) 

1. Position the patient comfortably. 

2. Perform hand hygiene. 

3. Don appropriate PPE and gloves (refer Appendix 1). 

4. Prepare flush/ lock/ intravenous lines using non-touch technique. 

Prime IV tubing with non-cytotoxic compatible fluids below eye level 

(if required). 

5. Insert IVC into the appropriate site using the appropriate size 

cannula. 

6. Check the IVC for blood return and flush with 5 to 10 mL sodium 

chloride 0.9% to confirm patency. 

7. Stabilised and secured IVC with a transparent dressing/ tape. 

8. Connect IV administration line(s) and check that the IV infusion flows 

freely. 

9. Place a plastic-backed absorbent sheet under the injection site 

(arm). 



40 

10. Inspect syringes/ drug containers for any leakage, cloudiness or signs 

of precipitation/ contamination. Contact Pharmacy for further 

instructions if occurred. 

11. Perform medication safety check (5Rs). 

12. Administer drugs in sequence as per treatment protocol and assess 

patency of IVC regularly throughout administration. Use a closed 

system transfer device (CSTD) where available. 

13. If drug is to be given as bolus injection: 

a) Do not expel air from the syringe. 

b) Connect syringe, ensuring luer lock connections are secure. 

c) Administer via a side port of a free-flowing IV infusion. 

d) Use gauze to hold beneath the side port and syringe connection. 

14. If drug is to be given as IV infusion: 

a) Clamp IV line. 

b) When spiking the IV bag/ bottle, place the bag/ bottle on a clean 

flat surface at waist height. 

c) Use gauze to hold beneath the bag/ bottle connection site and 

connect IV bag/ bottle appropriately (where a closed system is 

not used). 

d) On completion of infusion, do not disconnect the IV bag/ bottle. 

15. Monitor patients for signs and symptoms of extravasation and 

hypersensitivity and/ or infusion-related reactions. 

16. Flush the line on completion with a compatible fluid via a separate/ 

side line, do not disconnect the IV bag/ bottle from the line. 
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17. Disconnect line from IVC and dispose IV bag/ bottle with the infusion 

set still attached as cytotoxic waste. 

18. Dispose of all equipment used as cytotoxic waste. 

19. Remove PPE and dispose of it as cytotoxic waste. 

20. Perform hand hygiene. 

4.4.5 PROCEDURE - ADMINISTRATION OF CYTOTOXIC DRUGS VIA 

CENTRAL VENOUS ACCESS DEVICE (CVAD) 

1. Position the patient comfortably 

2. Perform hand hygiene 

3. Don appropriate PPE and gloves (refer Appendix 1) 

4. Prepare flush/ lock/ intravenous lines using non-touch technique. 

Prime IV tubing with non-cytotoxic compatible fluids below eye level (if 

required). 

5. Access CVAD using aseptic non-touch technique and as per 

institutional protocol (if any) 

6. Ensure patency of CVAD observing by aspiration (blood return) and 

injection (free flow of IV infusion) 

7. Ensure insertion site can be visualised 

8. Connect IV administration line(s) and check that the IV infusion flows 

freely 

9. Inspect syringes/ drug containers for any leakage, cloudiness or signs 

of precipitation/ contamination. Contact Pharmacy for further 

instructions if occurred. 

10. Perform medication safety check (5Rs)  
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11. Administer drugs in sequence as per treatment protocol and assess 

patency of IVC regularly throughout administration. Use a closed 

system transfer device (CSTD) where available. 

12. If drug is to be given as bolus injection: 

a) Do not expel air from syringe 

b) Connect syringe, ensuring luer lock connections are secure 

c) Administer via a side port of a free-flowing IV infusion 

d) Use gauze to hold beneath the side port and syringe connection 

13. If drug is to be given as IV infusion: 

a) Clamp IV line 

b) When spiking IV bag/ bottle, place bag/ bottle on clean flat surface 

at waist height 

c) Use gauze to hold beneath the bag/ bottle connection site and 

connect IV bag/ bottle appropriately (where a closed system is not 

used) 

d) On completion of infusion, do not disconnect IV bag/ bottle 

14. Monitor patient for signs and symptoms of extravasation and 

hypersensitivity and/ or infusion-related reactions 

15. Flush the line on completion with a compatible fluid via a separate/ side 

line, do not disconnect the IV bag/ bottle from the line 

16. Disconnect line from CVAD and dispose IV bag/ bottle with the infusion 

set still attached as cytotoxic waste 

17. De-access CVAD as per institutional protocol 

18. Dispose of all equipment used as cytotoxic waste 

19. Remove PPE and dispose of it as cytotoxic waste. 

20. Perform hand hygiene 
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4.5 ADMINISTRATION OF HAZARDOUS DRUGS VIA ORAL 

ROUTE 

Oral anticancer medicines can be potentially hazardous if handled 

carelessly. Accidental exposure may arise from handling loose tablets, 

capsules or oral liquids. Standard safe handling measures for oral cytotoxic 

medication should include: 

a) Equipment/ tools such as re-useable medicine cups, tweezer and 

tablet cutter used for preparation and administration should be 

reserved for use in handling hazardous drugs only. Keep all 

equipment/ tools in designated container(s) with cytotoxic warning 

labels. 

b) Patients should be advised to swallow tablets or capsules whole and 

not to chew them. Patients and carers should wash their hands 

thoroughly after taking/ administering oral anticancer medicines. 

c) Do not use any tablets or capsules if it is evident that loose powder or 

liquid is present in the container, where this would not be expected 

(for example tablets are damaged or liquid filled capsules have 

leaked). Return the affected medications and request a replacement 

from the Pharmacy. 

4.5.1 PROCEDURE- ADMINISTRATION OF A WHOLE CYTOTOXIC TABLET/ 

CAPSULE 

1. Identify a designated and clean area/ workbench/ worksurface to 

prepare drugs.  

2. Clean work surfaces with alcohol wipe, allow to dry. 

3. Place an absorbent pad/ sheet on the work bench/ surface. 

4. Prepare equipment/ tools at waist height. 

5. Perform hand hygiene 
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6. Don appropriate PPE (refer Appendix 1) 

7. Perform medication safety checks (5Rs). 

8. Transfer the required number of tablets/ capsules from their 

container(s)/ envelopes using tweezers directly into the patient's 

medicine cup.  

9. If not preparing the drug at the bedside, gloves must be changed 

before performing other work. 

10. Instruct and ensure patients take the tablet/ capsule directly from the 

medicine cup without touching the tablet/ capsule. If a patient/ 

caregiver has touched the tablets/ capsules ensure that they wash 

their hands. 

11. Discard the used disposable medicine cup as cytotoxic waste (if 

applicable). 

12. While wearing PPE wash tweezers (and re-usable medicine cup) with 

soap and water. The same tweezer (and re-usable medicine cup) 

should be reserved for use for handling cytotoxic drugs only  

13. After washing tweezers (and re-usable medicine cup), remove 

contaminated gloves and replace them with clean gloves. 

14. Return tweezers (and re-usable medicine cup) to the cytotoxic 

container. 

15. Rinse the sink and dry with a paper towel. Dispose of towel as 

cytotoxic waste 

16. Remove PPE and dispose of as cytotoxic waste 

17. Perform hand hygiene. 
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18. If a patient vomits after ingestion of tablets/ capsules, refer to a 

treating physician for further management. Clean the vomitus as per 

cytotoxic waste management. 

Note(s):   

❖ Unit-of-Dose/ Blister/ foil packed oral medicines should be dispensed 

into a medicine cup with their packaging intact. Push the tablets/ 

capsules out of their blister/ foil pack into the medicine cups at 

bedside. 

❖ Use of single-use disposable medicine cups is preferred. For re-

usable medicine cups, it must be washed and dried properly after 

each use. 

4.5.2 PROCEDURE- CUTTING CYTOTOXIC TABLETS 

1. Identify a designated and clean area/ workbench/ worksurface to 

prepare drugs.  

2. Clean work surfaces with alcohol wipe, allow to dry. 

3. Place an absorbent pad/ sheet on the work bench/ surface. 

4. Prepare equipment/ tools at waist height. 

5. Perform hand hygiene. 

6. Don appropriate PPE (refer Appendix 1). 

7. Perform medication safety checks (5Rs). 

8. Put the tablet into the pill cutter in a zip-lock bag using designated 

tweezers. 

9. Seal the bag. 

10. Break the tablet cleanly using the tablet cutter. 
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11. Open the bag and transfer the required tablet portion(s) into a 

medicine cup with the tweezers. 

12. Return the unused portion(s) of the tablet back into its container. 

13. Discard the used disposable medicine cup as cytotoxic waste (if 

applicable). 

14. Gloves must be changed before performing other work. 

15. Instruct and ensure patients take the tablet/ capsule directly from the 

medicine cup without touching the tablet/ capsule. If a patient/ 

caregiver has touched the tablets/ capsules ensure that they wash 

their hands. 

16. Place contaminated single-use medicine cup in zip lock bag and 

disposed of as cytotoxic waste (if applicable). 

17. While wearing PPE wash tweezers, tablet cutter (and re-usable 

medicine cup) with soap and water. The same tweezer, tablet cutter 

(and re-usable medicine cup) should be reserved for use for handling 

cytotoxic drugs only. 

18. After washing all the equipment, remove contaminated gloves and 

replace them with clean gloves. 

19. Return tweezers, tablet cutter (and re-usable medicine cup) to the 

cytotoxic container. 

20. Rinse the sink and dry with a paper towel. Dispose of towel as 

cytotoxic waste. 

21. Remove PPE and dispose of it as cytotoxic waste. 

22. Perform hand hygiene. 
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23. If a patient vomits after ingestion of medicine, refer to a treating 

physician for further management. Clean the vomitus as per cytotoxic 

waste management. 

Note(s):   

❖ Use of single-use disposable medicine cups is preferred. For re-usable 

medicine cups, it must be washed and dried properly after each use. 

4.5.3 PROCEDURE- PREPARING LIQUID CYTOTOXIC DRUGS FROM 

TABLETS/ HARD CAPSULES 

1. Identify a designated and clean area/ workbench/ worksurface to 

prepare drugs.  

2. Clean work surfaces with alcohol wipe, allow to dry. 

3. Place an absorbent pad/ sheet on the work bench/ surface. 

4. Prepare equipment/ tools at waist height. 

5. Perform hand hygiene. 

6. Don appropriate PPE (refer Appendix 1) 

7. Take an appropriate size (5ml and above) and type of syringe (oral 

syringe, enteral syringe or etc), remove the plunger. 

8. IF WHOLE TABLET IS REQUIRED: 

a) Use tweezers to transfer tablets/ capsules from their original 

container(s) directly into the syringe chamber and restore the 

plunger. 

b) Expel air into sterile gauze moistened with sterile water (not 

soaking wet). 

9. IF PART OF A TABLET IS REQUIRED: 
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a) Using tweezers place the tablet into the pill cutter in a zip-lock bag. 

b) Seal the bag. 

c) Break the tablet to obtain the required dose using a tablet cutter. 

d) Open the bag and use the tweezers to collect the required tablet 

portion, place directly into the syringe chamber and restore the 

plunger. 

e) Return the unused portion of the tablet back in the tablet container. 

f) Expel air into sterile gauze moistened with sterile water (not 

soaking wet). 

10. Dispose the sterile gauze immediately as cytotoxic waste. 

11. Draw up a minimum of 2mL Water for Injection and 0.5mL air into the 

syringe. 

12. Cap the syringe with a stopper. 

13. Check the connections are secure. 

14. Shake the syringe carefully until the tablet is fully dissolved. Label the 

syringe clearly. 

15. Gloves must be changed before performing other work. 

16. At bedside, perform medication safety checks (5Rs) before 

administration. 

17. Administer directly into the patient's mouth, if prescribed to be given 

orally (if to be given via enteral feeding tube, please refer Chapter 4.6 

Administration of Cytotoxic Drugs via Enteral Route). 

18. Rinse the syringe by drawing equal volume of water and administer it 

directly into the patient's mouth to ensure full dose is given 

19. Dispose oral syringe/ syringe and stopper as cytotoxic waste. 
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20. While wearing PPE wash pill cutter and tweezers used with soap and 

water. 

21. After washing equipment, remove contaminated gloves and replace 

them with clean gloves. 

22. Return tablet cutter and tweezers to the cytotoxic container. 

23. Rinse the sink and dry with a paper towel. Dispose of towel as cytotoxic 

waste 

24. Remove PPE and dispose of it as cytotoxic waste. 

25. Perform hand hygiene. 

26. If a patient vomits after ingestion of medicine, refer to a treating 

physician for further management. Clean the vomitus as per cytotoxic 

waste management. 

Note(s):  

❖ Hard capsules can be dissolved with the same method. The shell of the 

capsule should dissolve (may take some time) but the granules from 

inside the capsule might still be seen. 

❖ Do not cut or open the hard capsules 

❖ Use of oral syringe and mixing cannula would help to prevent accidental 

IV administration and needle prick injury.   

4.5.4 PROCEDURE- ADMINISTRATION OF LIQUID CYTOTOXIC DRUGS 

1. Identify a designated and clean area/ workbench/ worksurface to 

prepare drugs.  

2. Clean work surfaces with alcohol wipe, allow to dry. 

3. Place an absorbent pad/ sheet on the work bench/surface. 

4. Prepare equipment/ tools at waist height. 
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5. Perform hand hygiene 

6. Don appropriate PPE (refer Appendix 1) 

7. Open the drug bottle. 

8. Attach the oral syringe/ syringe to a mixing cannula/ needle and 

draw up the required volume of cytotoxic drug from the bottle. 

9. Disconnect the oral syringe/ syringe from the mixing cannula/ 

needle and discard the mixing cannula/ needle immediately as 

cytotoxic waste. 

10. If there is air in the oral syringe/ syringe that must be removed, expel 

air into sterile gauze moistened with sterile water (not soaking wet) 

11. Dispose of the sterile gauze immediately as cytotoxic waste. 

12. Disconnect and dispose of the mixing cannula/ needle and cap the 

oral syringe/ syringe with a stopper. Label the syringe clearly. 

13. Gloves must be changed before performing other work. 

14. At bedside, perform medication safety checks (5Rs) before 

administration. 

15. Administer directly into the patient’s mouth, if prescribed to be given 

orally (if to be given via enteral feeding tube, please refer Chapter 

4.6 Administration of Cytotoxic Drugs via Enteral Route) 

16. Rinse the syringe by drawing equal volume of water and administer 

it directly into the patient's mouth to ensure full dose is given. 

17. Dispose oral syringe/ syringe and stopper as cytotoxic waste. 

18. Dispose of all equipment used as cytotoxic waste. 

19. Remove PPE and dispose it as cytotoxic waste. 

20. Perform hand hygiene. 
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21. If a patient vomits after ingestion of medicine, refer to a treating 

physician for further management. Clean the vomitus as per 

cytotoxic waste management. 

Note(s):  

❖ Use of oral syringe and mixing cannula would help to prevent 

accidental IV administration and needle prick injury. 

4.5.5 PROCEDURE- ADMINISTRATION OF SOFT CAPSULES (TRETINOIN 

[ATRA], ISOTRETINOIN) 

1. For patients with no swallowing difficulty, handle as per 

administration of a whole cytotoxic tablet/ capsule. 

2. For patients with swallowing difficulty, don appropriate PPE and 

may use either method below to administer medication:  

a) Method 1 

i) Puncture the capsule using a needle to make a small hole. 

ii) Squeeze the contents into soft fatty food e.g. oatmeal, 

lukewarm milk, ice-cream or yoghurt. The contents of the 

capsule have a slightly bitter taste. 

b) Method 2 

i) Puncture a small hole into the capsule. 

ii) Let the patient chew the capsule and ensure the contents are 

fully sucked 

3. For patients with enteral feeding tube, 

a) Identify a designated and clean area/ workbench/ worksurface to 

prepare drugs.  

b) Clean work surfaces with alcohol wipe, allow to dry. 
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c) Place an absorbent pad/ sheet on the work bench/ surface. 

d) Prepare equipment/ tools at waist height. 

e) Perform hand hygiene. 

f) Don appropriate PPE (refer Appendix 1). 

g) Prepare each dose at the time of administration. 

h) Transfer the required number of capsules from the bottle with a 

tweezer/ push the capsules from its blister pack into a medication 

cup. 

i) Draw up 10ml olive oil/ soybean oil/ glycerol/ milk and place in 

another medicine cup. 

j) Use a syringe and needle to carefully puncture the capsule and 

draw the fluid out from the capsule. 

k) Squeeze the capsule to ease withdrawal of its content. 

l) Put the fluid into the olive oil/ soybean oil/ glycerol/ milk. 

m) Repeat the same for remaining capsules. 

n) Mix the content in the medicine cup with a disposable spatula. 

o) Discard empty capsules and other contaminated items e.g wipes, 

gauze, spatula, etc as cytotoxic waste. 

p) Change and discard gloves as cytotoxic waste. 

q) Draw the mixture into an oral syringe/ enteral syringe. 

r) At bedside, perform medication safety checks (5Rs) before 

administration. 

s) Refer Chapter 4.6 Administration of Cytotoxic Drugs via Enteral 

Route. After administration, rinse the oral/ enteral syringe with 
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equal volume of olive oil/ soybean oil/ glycerol/ milk but DO NOT 

rinse with water. 

Note(s):  

❖ There is a large inter and intra-patient variation in plasma tretinoin 

levels reported and doses may need to be adjusted to compensate. 

Dose adjustment is required when the patient is able to swallow the 

whole capsule. 

❖ Administer immediately after preparation as tretinoin & Isotretinoin 

are light and moisture sensitive. 

❖ Choice of vehicle used (olive oil/ soybean oil/ glycerol/ milk) to 

suspend Tretinoin & Isotretinoin for enteral feeding depends on 

availability. One vehicle may work better than the other.   

❖ Medication safety precautions should be taken when handling 

sound-alike medications for both Tretinoin (ATRA) and Isotretinoin. 

 

 

 

 

 

 

 

4.6 ADMINISTRATION OF CYTOTOXIC DRUGS VIA ENTERAL 

ROUTE 

Handling patients with swallowing difficulty who require enteral 

administration of medication is a challenging task. It was estimated that 
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only 46% of oral cancer drugs had instructions for extemporaneous 

preparation of liquid formulations and only 38% of them had information 

related to enteral tube administration (refer Appendix 7). If data is not 

available in any published literature, the drug manufacturer should be 

contacted for further information if possible. Administer the freshly 

prepared drug with limited stability data immediately (within 1 hour of 

compounding) to minimise risk of compromised stability. Clinical decision 

making should always be subjected to critical assessment of risk versus 

benefit on case-by-case basis when there is no information related to the 

particular drug is available and/ or there is need to modify published 

compounding formula and administration procedures due to logistics and/ 

or technical constraints (e.g. nonavailability of equipment, devices and 

materials, etc).  

The other technical aspects to be looked into are similar to those of 

non-cytotoxic drugs:  

a) Ensure the type (polyvinylchloride (PVC), polyurethane (PUR), silicone 

or latex), size and position of the enteral feeding tube are appropriate. 

Interaction between the drug and the tubing material may occur. 

b) Tube blockage may be caused by inappropriate drug formulations 

(inadequately crushed tablets), poor flushing and precipitation from 

drug-feed/ drug-drug interactions.  

c) Drug-feed and drug-drug interactions can potentially reduce 

treatment effects or worsen the side-effects of drugs given. Therefore, 

it is important to design a feeding regimen and workflow that 

separate the cancer drug administration from others to limit drug-

feed and drug-drug interaction.  

d) Choose the appropriate size of syringe and avoid using syringes that 

are incompatible with parenteral devices. Syringe types that can be 
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used for enteral drug administration include oral syringe and female/ 

reverse luer syringe. Enteral syringes are available commercially. 

e) Handle patients' enteral feeding in accordance with institutional 

protocol (if available). 

4.6.1 PROCEDURE- ADMINISTRATION OF CYTOTOXIC DRUGS VIA 

NASOGASTRIC TUBE and PERCUTANEOUS ENDOSCOPIC GASTROSTOMY 

(PEG) TUBE 

1. Don appropriate PPE (refer Appendix 1), prepare the prescribed 

medicine and clean up accordingly (refer Appendix 7 and the 

relevant chapters, Chapter 4.5.3 Preparing Liquid Cytotoxic Drugs 

from Tablets/ Capsules, Chapter 4.5.4 Administration of Liquid 

Cytotoxic Drugs or Chapter 4.5.5 Administration of Soft Capsules 

(Tretinoin [ATRA], Isotretinoin)  

2. At bedside, perform medication safety checks (5Rs) before 

administration. 

3. Place a plastic backed absorbent sheet/ pad under the connection 

site. 

4. Place sterile gauze around the connection between the syringe and 

the gastric tube with adaptor connected. 

5. If administered via naso-gastric tube, assess and confirm the position 

of the tube.  

6. If administered via gastrostomy a separate extension tube must be 

designated for administering cytotoxic drugs. 

7. Flush the tube with appropriate volume of water before medicine 

administration. 

8. Administer the liquid medicine through the adaptor into the tube. 
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9. Draw an equal volume of water into the syringe and flush this via the 

tube to ensure that the total dose is administered. 

10. Finally, flush the tube again with the appropriate volume of water. 

11. Label the used naso-gastric or gastrostomy tube with a cytotoxic 

warning. 

12. When no longer in use, the tubes should be disposed of as cytotoxic 

waste when removed. 

13. Dispose oral syringe/ syringe and stopper as cytotoxic waste. 

14. Dispose of all equipment used as cytotoxic waste 

15. Remove PPE and dispose of it as cytotoxic waste. 

16. Perform hand hygiene. 

Note(s):  

❖ The volume of water flushes prior and after drug administration may 

range from 5 - 30mls depending on patient's fluid requirement/ 

status. It may go as minimal as 5 ml for paediatrics or fluid-restricted 

patients.  

❖ The extension tube used for drug administration via gastronomy 

should always be stored separate to other gastrostomy tubes and 

labelled as cytotoxic. Use an oral syringe adaptor on the tube if 

required. 

4.7 ADMINISTRATION OF HAZARDOUS DRUGS - 

ALTERNATIVE ROUTES 

Topical cytotoxic drug preparations are available in the forms of eye 

and ear drops, cream, ointment and gels. These preparations may need to 

be safely handled as much as the other dosage forms.    
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4.7.1 PROCEDURE- ADMINISTRATION OF CYTOTOXIC EAR/ EYE DROPS 

COMPOUNDED BY CDR UNIT (MITOMYCIN EYE DROPS, CICLOSPORIN 

EYE DROPS, GANCICLOVIR EYE DROPS, 5-FLUOROURACIL EYE DROPS, 

ETC) 

1. Wash hands and prepare the required equipment. 

2. Perform hand hygiene. 

3. Don appropriate PPE (refer Appendix 1). 

4. Perform medication safety check (5Rs) before application. 

5. When applying ear drop:  

a) Clean the external ear of debris. 

b) Place a plastic-backed sheet underneath the patient’s head. 

c) Tilt the patient’s head so the affected ear is uppermost. 

d) Remove the cap of the eardrop bottle. Do not touch the dropper/ 

tip of the bottle. 

e) Straighten the auditory canal properly for the age of the: 

● Adult: Pinna pulled up and back. 

● Child: Pinna pulled straight back. 

● Infant and child under three: Pinna pulled back and down. 

6. Squeeze the bulb of dropper/ bottle and allow drop(s) to fall on the 

side of the auditory canal. 

7. Release the pinna and massage the tragus to help with movement 

of the drop into the canal. 

8. Recap the bottle immediately after use. 
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9. Keep the patient in a lying position with the affected ear up for 5 

minutes. 

10. Drops that flow onto the neck may cause redness and irritation. Wipe 

off the excess liquid with a towel/ tissue/ gauze. Wash the area with 

soap and water. Then dry off with a towel/ tissue/ gauze. Discard it as 

cytotoxic waste.  

11. When applying eye drops:  

a) Apply the white soft paraffin/ petroleum jelly (e.g. Vaseline) to the 

area immediately around the eye and on the cheek below the eye 

being treated to protect the skin from cytotoxic eyedrop 

b) Remove the cap of the eyedrop bottle. Do not touch the dropper/ 

tip of the bottle. 

c) Ask the patient to look up and away from the tip of the dropper/ 

bottle. 

d) Gently pull down the lower eye lid to create a pocket and deliver 

one drop into this pocket and then gently release the eye lid 

e) Do not let the tip of the dropper/ bottle touch the eye and lashes 

f) Recap the bottle immediately after use. 

g) Drops that flow onto the patient’s cheek may cause redness and 

irritation. Wipe off the excess liquid with a towel/ tissue/ gauze. 

Wash the area with soap and water. Then dry off with a towel/ 

tissue/ gauze. Discard it as cytotoxic waste. 

h) If the patient has more than one eye drops being prescribed with, 

wait for about 5 minutes before using the next eye drops, and to 

use the cytotoxic eye drops as the last. 
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12. If the ear/ eye drops come into contact with a non-treatment/ 

affected area, wipe the area with gauze/ tissue and clean with warm 

soapy water. 

13. Dispose all equipment used as cytotoxic waste. 

14. Remove PPE and dispose of it as cytotoxic waste. 

15. Perform hand hygiene. 

Note(s):  

❖ Minimise contact of the ear/ eye drops with patient's clothing  

❖ Remove contact lenses before application of eyedrop 

❖ Commercially available ready-to-use products containing drugs such 

as the Ciclosporin 0.05% eye drop, Chloramphenicol eye/ ear drop, etc 

can be handled as per manufacturer recommendations 

4.7.2 PROCEDURE- TOPICAL APPLICATION OF CYTOTOXIC CREAMS, 

OINTMENTS OR GELS 

1. Wash hands and prepare the required equipment. 

2. Wash treatment/ affected area on the patient's skin with mild soap 

and dry thoroughly. 

3. Perform hand hygiene. 

4. Don appropriate PPE (refer Appendix 1). 

5. Perform medication safety check (5Rs) before application. 

6. Apply cream/ ointment/ gels using cotton-tipped applicator or 

disposable spatula. 

7. Avoid contact with the patient's eyes, nose, mouth or areas close to 

the mucous membrane. 
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8. If cream/ ointment/ gels come into contact with non-treatment/ 

affected area, wipe the area with gauze and clean with soap and 

water.  

9. Do not cover treatment/ affected areas with dressing unless otherwise 

instructed. 

10. If necessary, after the required contact time, the area can be rinsed off 

carefully. Advise patients to have a shower rather than bath to ensure 

that they do not sit in bath water containing drug residue. 

11. Dispose all equipment used as cytotoxic waste. 

12. Remove PPE and dispose of it as cytotoxic waste. 

13. Perform hand hygiene. 

Note(s): 

❖ Minimise contact of the cream/ ointment/ gels with patient's clothing 

 

 

 

 

4.8 HANDLING OF BODY WASTE AFTER HAZARDOUS DRUG 

ADMINISTRATION 

Cytotoxic drugs are primarily eliminated from the patient’s body via 

renal and hepatic excretion. Therefore, all body substances may be 

contaminated with either the unchanged drug or active drug metabolites. 

The duration of the patient's body waste remaining "cytotoxic" depends on 

the type of drug received and rate of excretion (refer Appendix 8). It is 

acceptable to set a standardised timeframe of maximum 7 days for all 
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commonly used drugs. However, care should be taken to identify drug or 

new agents with extended duration of excretion.  

Exposure to cytotoxic substances may occur in the ward/ daycare unit 

when: 

a) handling vomitus, saliva, blood, excreta and fluid drained from body 

cavities 

b) handling bedpans, urinals, soiled incontinence aids, emptying 

urinary catheter bags, colostomy/ urostomy bags and vomit bowls 

c) handling bed linen or clothing soiled with patient waste, or 

potentially contaminated with the hazardous drug 

d) touching or handling contaminated surfaces or equipment 

e) cleaning body fluids from the floor (to handle as cytotoxic spill) 

Safe handling measures to be taken by ward/ daycare unit personnel while 

handling patient's waste should include:  

a) Appropriate PPE is worn when handling patient bodily fluids who 

completed chemotherapy in less than 7 days (refer Appendix 1) 

b) Date and duration of drug administration should be clearly 

documented  

c) Careful to avoid spills and splashes 

d) Use indwelling catheter or appropriate incontinence aids for 

incontinent patients 

e) Do not decant urine into a jug for measurement due to the risk of 

aerosol contamination; when urine is required to be measured, it 

should be weighed or measured using a leak-proof graduated urine 

measurement collector (disposable toilet and pan liners) 
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f) Appliances such as colostomy, ileostomy or urostomy bags, urinary 

catheters or incontinence aids, and heavily exuding dressing 

materials are double bagged prior to weighing and placed into the 

appropriate cytotoxic/ hazardous waste bin 

Educate patients and caregivers on the usage of toilet:  

a) To be seated when urinating to reduce the risk of splashes and 

aerosol contamination. 

b) Use full flush and close the toilet lid before flushing 

c) When a lid is not present, consider covering the open toilet with a 

plastic-backed liner prior to flushing to prevent splashing. This 

covering should be disposed of as cytotoxic waste. 

Ways to reduce contamination of linen with cytotoxic waste that can be 

implemented include:  

a) Use incontinence aids or catheterisation for incontinent patients 

b) Use plastic- or vinyl-covered mattresses, pillows and chairs for ease of 

cleaning 

c) Encourage ambulatory patients to use the toilet rather than bedpans/ 

urinals to avoid spilling 

Soiled bedding and linen are considered contaminated. Bedding/ linen 

with small amounts of soiling can be treated as infected linen and handled 

as per institutional protocol. But those with heavy soiling should be treated 

and disposed of as cytotoxic waste. Contaminated bed mattresses and 

pillows should be cleaned with detergent and water in a way that will not 

generate aerosols. 
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4.9 SPILL AND ACCIDENTAL CONTAMINATION  

Everything that come into contact with cytotoxic drugs are 

considered "contaminated": 

a) Any material/ items associated with the administration e.g. sharps, 

syringes, IV bags and administration sets 

b) Patients’ bodily fluid and waste 

c) Linen, mattresses, etc that had spills on them 

Spill may occur due to drugs spilt or leaking during preparation, 

storage, transport and administration and thereby contaminate nearby 
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floors, work surfaces, equipment, bedding and clothing.  Spill kit (refer 

Appendix 2) should be made available in areas where cytotoxic drugs and 

related waste are stored, transported, handled and disposed. Spills of 

cytotoxic drugs and waste must be dealt with immediately as per 

institutional protocol or MOH guideline (refer Appendix 3 and 4). 

Accidental personnel exposure may involve contamination of 

clothing and PPE, penetrating injuries, skin, eye, mucous membranes and 

other body contact. In the event of contamination by cytotoxic drugs, ask 

for help whenever possible and the following measures should be taken: 

a) All overtly contaminated protective clothing should be removed and 

disposed of as a cytotoxic waste. 

b) All contaminated clothing should be removed and discarded as a 

cytotoxic waste . Clothing with minimal amount of contamination 

could be laundered separately in accordance with institutional policy/ 

procedure. 

c) Use a shower if necessary. If an emergency shower is not available, 

cleanse the affected skin areas with soap and rinse with running 

water for at least 15 minutes. 

d) For needle prick injury, rinse the area with running water (allow the 

wound to bleed freely to flush out any drug). Do not squeeze the 

injured finger. Wash the area thoroughly with soap and water and for 

at least 15 minutes. 

e) Flush affected eyes gently with clean water or normal saline or other 

isotonic eyewashes for 15 minutes. If eyewash station and eyewash 

bottle are not available, use a large syringe or a small receptacle with 

a pouring spout. Do not rub affected eyes. 

f) Seek medical advice immediately. 
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g) Document occurrence of the incidence as per institutional incident 

management and reporting guidelines. 

h) Follow up and manage each case as per recommendations from 

Occupational Safety and Health Unit. 

Contaminated Non-Disposable Equipment/ Items should be handled 

accordingly:  

a) Re-usable plastic or metal trays should be rinsed with running water 

to remove residue of cytotoxic drug/ waste followed by washing with 

detergent and water. 

b) If non disposable equipment or items are to be sent to another 

department/ unit for terminal cleaning, they must be transported in 

sealed leak-proof bags or containers clearly labelled with cytotoxic 

warning signs. 

 

4.10 HANDLING AND ADMINISTRATION OF MONOCLONAL 

ANTIBODIES 

Concerns over the handling of monoclonal antibodies (MABs) arose 

due to the uncertainty over the effects of potential occupational exposure 

to this diverse group of drugs. 

Monoclonal antibodies (MABs) are not inherently cytotoxic unless 

they are conjugated to a cytotoxic agent, fusion protein or radioisotope (e.g. 

Trastuzumab Emtansine, Brentuximab Vedotin, etc). The conjugated MABs 

must be prepared and administered following accepted cytotoxic safe 

handling precautions and regulations related to the handling of cytotoxic 

and radiopharmaceuticals. 

Non-cytotoxic MABs do not need to be handled with cytotoxic 

precautions; however, they do require greater handling precautions than 
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other non-hazardous injectable medications. Non-cytotoxic MABs may be 

prepared within the sterile production unit or in the clinical area (ward and 

daycare unit). PPE requirement and precautions for the preparation and 

administration of non-cytotoxic MABs in the clinical areas are as followed:  

a) Use gloves and practice effective hand hygiene to minimise risks of 

contamination and infection. 

b) Gowns are not necessary for either dose preparation or administration 

of MABs. 

c) Wear a respirator mask (N95) and protective eyewear during dose 

preparation and administration. 

d) Dispose contaminated items, including waste and bodily fluids of 

patients, in accordance with the disposal of clinical biohazardous 

waste, i.e. not as cytotoxic waste, unless conjugated with a cytotoxic 

agent. 

e) Needle prick injury and spill should be handled as per institutional 

guideline for managing biohazard substances. 

Note:  

❖ Non-cytotoxic MABs which are reconstituted by CDR unit shall be 
treated as hazardous drug preparations due to the cross-
contamination of cytotoxic residues during compounding. 
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5.0 HANDLING OF HAZARDOUS DRUGS AT THE 

OUTPATIENT PHARMACY 

Hazardous drugs that are available in the out-patient pharmacy are 

usually in the forms of tablets, capsules, syrup, topical and eye preparations. 

Personnel who handle these drugs must be made aware of the hazards and 

importance of adhering to safe handling procedures. Ensure the use of 

appropriate PPE (refer Appendix 1) for tasks performed at all times. All 

personnel must be trained to handle leakage/ spill (broken bottle of liquid 

or powder) (refer Appendix 2, 3 and 4). Safety measures taken for work 

processes at the outpatient pharmacy must include: 

a) Receiving and transporting hazardous drugs from other units  

i) Wear disposable gloves when receiving hazardous drugs from 

other units within facility (e.g. logistics pharmacy, CDR unit, etc) 

or from other hospitals  

ii) Examine boxes/ containers/ bottles for signs of damage/ 

leakage.  
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iii) Trolleys or other vehicles used to transport fragile items (e.g. 

liquid/ powder in bottles) must be equipped with spill kits, and 

guards to prevent falling & breakage. 

iv) Have designated, sturdy, leak-proof carrier (labelled with 

warning sign) for the purpose of transporting hazardous drugs.  

v) Hazardous drugs must be delivered directly (without detours) 

to out-patient pharmacy  

vi) All personnel involved in the transport of the drugs must receive 

training on dealing with breakages and spills.  

 

b) Storage 

i) Designate an area for hazardous drugs storage to separate 

them from other drugs in a manner that prevents cross 

contamination and accidental personnel exposure.  

ii) Restrict access to authorised personnel only (e.g. pharmacy 

personnel only).  

iii) All hazardous drugs must be made easily identifiable with 

cytotoxic warning labels (refer Appendix 5). 

iv) Store hazardous drugs in properly sized bins or on shelves that 

have guards to prevent accidental falling and breakage.  

v) Hazardous drugs must be stored in a designated refrigerator 

used exclusively for hazardous drugs. When a dedicated 

refrigerator is unavailable, hazardous drugs must be kept 

separate from non-hazardous items, contained within 

individual leak-and break-proof bins.    

vi) Spill kits must be kept in close proximity to the location of 

hazardous drugs stock.  
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vii) Wear disposable gloves when stocking, conducting inventory 

and arranging the drug packages. 

viii) Unused expired hazardous drugs should be handled and 

disposed of as per institutional cytotoxic waste management 

protocol. 

 

 

 

c)  Repackaging for dispensing and deliveries to other hospitals/ 

clinics  

i) Wear disposable gloves when repacking hazardous drugs and 

surgical mask (if handling loose tablets or capsules (not blistered-

packed). 

ii) All equipment (e.g. tray, forceps, etc) used in the repackaging 

process must be designated for use with hazardous drugs only 

and clearly labelled as such. 

iii) Do not use automated counting machines for tablet and capsule 

forms of hazardous drugs to prevent generation of powdered 

hazardous contaminants at the work space.  

iv) Avoid pouring liquid hazardous drugs whenever possible. When 

unavoidable, perform the procedure with caution and 

thoroughly clean all equipment accordingly afterward. 

v) All non-disposable materials exposed to hazardous drugs 

including counting trays, tools, etc should be washed thoroughly 

with soap and water after use. Rinse the sink and dry with a paper 

towel after washing. Dispose towel as cytotoxic waste. 
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vi) Discard used gloves and other PPE, packaging materials and 

empty containers/ bottles (not to re-use) as cytotoxic waste. 

vii) Handle containers with liquid hazardous drugs with extra caution 

as they may exhibit some spillage during preparation or use. 

These containers should be dispensed in sealable plastic bags to 

contain any inadvertent contamination. 

viii) Dispensing a complete original container whenever possible to 

reduce manipulation required. Labelling requirement for 

hazardous drugs dispensed to patients: 

● Envelopes/ containers of the cytotoxic drugs should be 

clearly labelled to inform handlers of their hazardous nature. 

● Stick the “Cytotoxic” hazard symbol (refer Appendix 5 for 

example) on drug envelopes or containers or alternatively, 

use an envelope/ bag with "Cytotoxic" warning printed on it.  

● The back of the drug envelope should be transparent to ease 

identification of its content without having to remove or 

open the envelope. 

ix) For the delivery of hazardous drugs to other hospitals/ clinics, 

label envelope/ container as required above. Ensure envelopes/ 

containers of tablets/ capsules are properly sealed. Pack 

powdered and liquid hazardous drugs (extemporaneous and 

commercial products) separately from non-hazardous drugs 

with sealable plastic bags inside sturdy boxes/ cartons. There 

must be “FRAGILE” and “Cytotoxic” warnings on the outer box/ 

carton.  

x) For delivery of sterile preparations to other hospitals/ clinics (if 

any), refer to the latest edition of Manual for Sterile Preparations 

for guidance on proper transportation.  
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xi) Spill kit must be readily available to personnel involved in the 

transport of cytotoxic drug preparations. 

d) Dispensing 

i) Hazardous drugs should be dispensed in the final dose and form 

whenever possible. Doses and schedules of drug treatment can 

be adjusted, to match the available commercial strengths, when 

clinically appropriate.  

ii) Perform standard medication safety check and verification (by 

different person): 

● Verify patient’s identity 

● Verify treatment regime - Drug name, dose, route of 

administration, frequency, duration, number of cycle or block/ 

phase of treatment, date start and stop (if applicable), etc 

● Ensure quantity is sufficient for a specified timeframe or till 

next review. Check the physical content of drugs inside the 

final packages.  

iii) Disposable gloves should be worn for dispensing, and with 

surgical masks if opening envelopes/ bottles of loose tablets/ 

capsules/ powder.  

iv) All patients (caregivers) should receive proper counselling 

regarding their medication as well as safe handling of the drugs 

at home as per institutional protocol (if any) (refer Chapter 6.0 

Handling of Hazardous Medications at Home, Cancer Drug 

Counselling: A Guide for Pharmacists Second Edition (2023), 

and other references)  

e) Return and disposal of unused medication 
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i) Decision to use returned drugs for other patients (if it is allowed) 

should be based on criteria set by institutional policy  

ii) The causes for drug return should be identified and 

documented on the patient's pharmacotherapy review record 

(e.g. on CP2 form, case note, medication return (PhIS), etc) 

whenever possible.  

iii) Disposal of non-injectable hazardous drugs should be 

performed in the same manner as for cytotoxic injectables and 

waste, with additional precautionary steps, to reduce risk of 

environmental contamination:  

● Loose tablets/ capsules: Pack in sealed plastic bag before 

putting them into sharps bin/ cytotoxic waste bag/ bin 

● Oral liquids:   Close the medicine bottle tightly, put into a 

sealed plastic bag before discarding it into sharps bin/ 

cytotoxic waste bag/ bin  

iv) Cytotoxic waste bags/ bins must be clearly labelled and properly 

sealed/ tied/ closed 

v) Do not throw hazardous drugs in the trash or down the drain, 

and don’t flush them down the toilet 

vi) If cytotoxic waste is mixed with other pharmaceutical waste, it 

should be handled in the same manner as cytotoxic waste. 

vii) Waste should be handled and disposed of as per institutional 

cytotoxic waste management protocol. 

Note(s): 

❖ The use of gloves does not substitute the need for hand-

washing after completion of each task.  



75 

❖ Risk of exposure is low with intact boxes/ bottles/ blister packs 

of tablets and capsules.  

❖ Oral cytotoxic drugs in the form of powder or liquid need to be 

handled as cautiously as injectable drugs. Handle as spill if 

bottles/ containers are broken or leaked. 

❖ Compounding of non-sterile hazardous drugs without a 

ventilated cabinet should be avoided. Use commercially 

available ready-to-use products whenever possible. 

❖ Counsel patients and caregiver accordingly if they need to 
prepare the medication themselves at home (e.g. split tablets, 
dissolved capsules, etc) (Refer institutional protocol or 
Chapter 6.0 Handling of Hazardous Medications at Home) 
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6.0 HANDLING OF HAZARDOUS DRUGS AT 

HOME 

Patients who are having chemotherapy infusion, oral chemotherapy 

or other forms of hazardous drug at home, as well as their caregivers and 

household members, are potentially at risk of being exposed to hazard via 

inhalation of contaminated air, skin contact with contaminated surfaces or 

ingestion of contaminated food or drinks. Pregnant or breastfeeding 

household members should be protected from all types of contact with 

hazardous drugs as much as possible.  

Hence, it is crucial to provide drug counselling and safe handling 

education both verbally and in writing to the patient and caregiver. 

Although similar education might be given by the nursing team, 

pharmacists have roles in the assessment and reinforcement of patient’s 

and caregiver’s awareness and knowledge. Safe handling 

recommendations from credible sources (e.g. international safe handling 

guidelines) can be adopted with appropriate adjustments to ensure 

feasibility within the local home setting and lifestyles. Collaboration 

between pharmacy and nursing teams in the standardization of education 

materials and establishment of counselling protocol is strongly 

recommended.  

Generally, safety education provided should cover the following areas:  
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a) Treatment protocol, potential side effects and management  

b) Safe handling of hazardous drugs (storage, administration and 

disposal) 

c) Spill and waste management  

 

6.1 ADMINISTRATION OF ORAL CHEMOTHERAPY AND 

OTHER NON-INJECTABLE HAZARDOUS DRUGS 

 Advice caregivers and patients who are taking oral and other forms of 

non-injectable drugs on the following: 

a) Storage  

i) It is generally not recommended to remove the medication from 

its original/ provided packaging. 

ii) Keep out of reach from children and pets.  

iii) Store the medication in a container with tight-fitting lid and label 

it clearly e.g. “Hazard: Do not touch” 

iv) Store the medication container in a cool and dry place unless 

otherwise instructed. Some medications may need to be 

refrigerated, separate them from other items in the refrigerator. 

b) Preparation and Administration of Medication  

i) Wash hands and clean surfaces before and after handling the 

medicines. 

ii) Wear disposable gloves, and surgical mask (if handling loose 

tables/ capsule/ powders) and eye/ face protection (if vomit or 

splash potential).  
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iii) Avoid preparing food and drinks in the same area where 

hazardous medicines are handled. 

iv) Prepare the medicine on a clean and clutter free surface, such as 

a table or counter. Use “no-touch” technique (e.g., pour tablets 

into the cap of the container) whenever possible. 

v) All equipment used for medicine preparation and administration 

e.g. syringes, cups, tablet cutter, scissors, etc should be 

designated for the use for hazardous medicines only 

vi) Do not cut, break, crush or try to dissolve the hazardous 

medicines with liquid unless otherwise instructed by the 

healthcare team. Cover the work surface with disposable plastic 

before preparing the medication. Do not prepare hazardous 

medicines near/ under fans or air-conditioning units.  

vii) If required to cut the tablets, place the tablet cutter inside a zip 

lock bag, and seal the bag before cutting. Remove content from 

the bag carefully to prevent spreading of hazardous powder/ 

residual to the surrounding environment.  

viii) In cases where patients have difficulty swallowing, their 

medication (tablets/ capsules) can be prepared as follows (unless 

otherwise instructed by the healthcare team): 

● Pour warm (not boiling) drinkable water into a cup  

● Take a syringe and pull the plunger from the barrel 

● Place the tablet(s) or half tablet or capsule(s) inside the 

syringe. Do not open the capsule. Only dissolve one type of 

drug in each syringe at a time. Do not mix different types of 

medications together. 

● Place the plunger of the syringe back into the barrel and push 

it down until close to the opening at the tip without touching 
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the tablet or capsule. Do not use the plunger to crush the 

tablet or capsule. 

● Place the tip of the syringe in the cup and draw back a small 

amount of water between 2-5mL. 

● Leave a small amount of air in the syringe to facilitate mixing, 

cap the syringe with a stopper. 

● Invert the syringe a few times to allow the drug to dissolve.  

● Give the required volume/ dose (check with pharmacist/ 

nurse) by mouth, NG tube or gastrostomy tube (g-tube, PEG 

tube). It is best to give the dose immediately (within 30 

minutes) after preparation.  

● If required to administer the whole content in the syringe, 

draw back another small amount of water and administer the 

residue of the drug. Flush the ng tube or g-tube if applicable. 

● Wash all equipment use with soap and water and clean the 

work surface thoroughly when done. 

● If the medication is in the form of soft gel, refer Chapter 4.5.5 

Procedure - Administration of Soft Capsules (Tretinoin 

[ATRA], Isotretinoin) for the appropriate method of 

preparation and administration.  

ix) For preparation and administration of hazardous eye, ear and 

topical medication, refer Chapter 4.7 Administration of 

Hazardous Drugs via Alternative Routes. 

x) While wearing PPE, wash reusable equipment (e, g, cup, scissor, 

etc) with soap and water.  
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xi) Place all contaminated PPE and items (e.g. disposable 

medication cup, plastic cover, tissue, etc) in a plastic bag, seal/ 

tied before throwing it into the thrash.  

xii) Wash hands with soap and water. 

 

 

Note(s): 

❖ Consider providing patients with syringes and stoppers required for 

medication preparation and administration.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 



81 

 

 

 

6.2 HOME CHEMOTHERAPY INFUSION 

 Having intravenous chemotherapy at home is popular among 

patients and care providers as it helps to reduce hospital visits. The majority 

of MOH cancer patients are using the elastomeric infuser for their home 

chemotherapy without needing an infusion pump. An elastomeric infuser is 

a lightweight, disposable plastic bottle that contains a balloon filled with 

chemotherapy which is being delivered continuously over 24 hours to 7 

days into the patient's body via a central venous access device (CVAD). 

Comprehensive safe handling education is essential to ensure patients and 

caregivers are able to handle the infusions at home in the absence of 

healthcare professionals. Different brands of infuser may differ in their 

handling and care. Nonetheless, education provided should address the 

frequently asked questions: 

● What is an Elastomeric Infuser and how does it work? 

● How to manage daily activities with chemotherapy infusion in-progress? 

● How to tell if the infuser is functioning or not functioning well? 

● How to handle unwanted situations such as air bubbles in the line, leak 

and spill, needle/ line dislodges, infuser emptied before appointment, 

etc? 

● How to take care of the infuser and central venous access device 

(CVAD)? 

● What PPE should be worn by the caregivers when tending the patients?  

Note(s): 
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❖ Home chemotherapy services are typically led by nursing teams. 

Close collaboration between nursing and pharmacy teams is essential 

to develop patient education materials and safety guides that align 

with institutional policies and procedures.  

❖ The management of technical complications related to elastomeric 

infusers may vary by brand and model.  
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6.3 WASTE AND SPILL MANAGEMENT 

All equipment and items that have come into contact with hazardous 

drugs (e.g. containers, used gloves and masks, other items used in the 

preparation and administration of medicines) are considered 

contaminated. For disposal, put all contaminated PPE and items in sealed/ 

tied plastic bags (prefer double bagged) before throwing it into the thrash 

to avoid inadvertent contact by others. Sharps must be placed in a container 

with a closed lid before bagging. Empty containers of hazardous drugs 

should not be recycled or used again to store other medicines or items. 

Unused medication should be returned to the pharmacy, or treatment 

centre for safe disposal. It is important to inform patients/ caregivers to 

never throw unused drugs in the trash and drain or flush them down the 

toilet. 

Small spill that occurs during preparation and administration of oral/ 

enteral hazardous drugs can be managed as followed:  

a) Block off the spill area and keep children and pets away. 

b) Wear 2 pairs of gloves to clean up. 

c) For liquid spills, use paper towels to soak up the liquid. Start at the 

outside of the spill and work inward. Place the paper towels into a 

plastic bag and seal/ tie before throwing away. 

d) Clean the area 3 times with a home cleaning product and make sure 

that no medicine is left on the surface. Rinse the area with water. 
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e) Remove contaminated clothes, place them in a plastic bag, and seal/ 

tie. Wash these clothes separately as soon as possible. Always wash 

contaminated clothing separately from other laundry. 

 

On the other hand, leakage and spill from chemotherapy infusion 

must be handled as taught by the care team according to institutional 

protocol. Provision of a spill kit with written instructions to guide the patient/ 

caregiver is recommended. 

Hands should be washed with soap and water after removal of gloves 

worn for handling hazardous drugs, spill, waste or contaminated items each 

time. If the hazardous drug, spill or waste gets in the eyes, rinse with clean 

water for 15 minutes and contact the health care provider for further 

instructions. For accidental skin contact, wash the affected area with soap 

and water for 10 minutes. Seek medical attention if there is skin redness or 

irritation.  
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6.4 HANDLING PATIENT’S BODY FLUID AND WASTE 

Patients' body fluids and excreta are hazardous during on-going 

medication and remain hazardous potentially as long as 7 days after 

administration of the last dose of medication or completion of 

chemotherapy infusion. The following precautionary steps may be adopted 

at home to safeguard all household members: 

a) Wear appropriate PPE 

i) Wear gloves and protective clothing (e.g. disposable apron) 

when handling patient’s vomit, blood, urine, or stool. 

ii) Wear gloves when handling soiled laundry or linens. 

iii) Wear a face shield or goggles if there is a risk of splashing of 

body fluids. 

iv) Wear gloves and a face shield when changing diapers. Put used 

diapers in a sealed/ tied plastic bag (preferred double bags) 

before discarding. 

b) Safe toilet and bathroom usage  

i) Family members should use separate toilets from the patient 

for 7 days after hazardous drug administration to eliminate the 

risk of contact with contaminated body waste. In households 

with only one bathroom, patients can keep disinfecting 

sanitizing wipes near the toilet to clean the toilet seat and rim 

after use.  

ii) Male patients to be seated when urinating to reduce the risk of 

splashes and aerosol contamination 

iii) Use full flush and close the toilet lid before flushing 
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iv) When a lid is not present, consider covering the open toilet with 

a plastic-backed liner prior to flushing  

c) Soiled clothing and linens 

i) Unsoiled clothing and linens can be washed normally. 

ii) Soiled linen and clothing should be washed immediately on 
their own. Do not mix other laundry.  
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7.0 APPENDICES 

APPENDIX 1 

TABLE OF CONTROL APPROACHES FOR SAFER HANDLING OF HAZARDOUS 

DRUGS, BY ACTIVITY AND FORMULATION 
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TABLE OF CONTROL APPROACHES FOR SAFER HANDLING OF HAZARDOUS 

DRUGS, BY ACTIVITY AND FORMULATION (CONT) 
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TABLE OF CONTROL APPROACHES FOR SAFER HANDLING OF HAZARDOUS 

DRUGS, BY ACTIVITY AND FORMULATION (CONT) 

 

 

 

 

 

 

 

 

 

 

 



90 

TABLE OF CONTROL APPROACHES FOR SAFER HANDLING OF HAZARDOUS 

DRUGS, BY ACTIVITY AND FORMULATION (CONT) 
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TABLE OF CONTROL APPROACHES FOR SAFER HANDLING OF HAZARDOUS 

DRUGS, BY ACTIVITY AND FORMULATION (CONT) 
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TABLE OF CONTROL APPROACHES FOR SAFER HANDLING OF HAZARDOUS 

DRUGS, BY ACTIVITY AND FORMULATION (CONT) 
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TABLE OF CONTROL APPROACHES FOR SAFER HANDLING OF HAZARDOUS 

DRUGS, BY ACTIVITY AND FORMULATION (CONT) 
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TABLE OF CONTROL APPROACHES FOR SAFER HANDLING OF HAZARDOUS 

DRUGS, BY ACTIVITY AND FORMULATION (CONT) 
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Appendix 2 

CONTENT OF SPILL KIT   

 

No. Content of Spill Kit Quantity 

1. Disposable Gown 1 piece 

2. Surgical Glove 1 pair 

3. Chemo Glove 1 pair 

4. Shoe Cover 1 pair 

5. Head Cover 1 piece 

6. Respirator Mask N95 1 piece 

7. Sharps Container 1 bin 

8. Brush and Dustpan 1 set 

9. Cytotoxic Waste Bag 2 piece 

 10. Gauze and Absorbent Pads 10 pieces each 

 11. Deactivation Agent 120ml 

12. Water 500ml 

13. Spill Handling Procedure 1 

14. Spill Reporting Form 1 

15. Caution Sign 1 piece 

 
 

Note:  

The kit's content is subject to change based on the user’s location and needs, such as inside the CDR 
cleanroom, in open areas like the logistics pharmacy and wards, or at a patient's home.  

 

 

 

 

 
Reference:  
Manual for Sterile Preparations latest edition, Sterile Pharmaceutical Services Guideline, Ministry of 
Health Malaysia 
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Appendix 3 

FLOW CHART ON THE MANAGEMENT OF CYTOTOXIC SPILL 

 
 

 

 

 

 
Reference:  
Manual for Sterile Preparations latest edition, Sterile Pharmaceutical Services Guideline, Ministry of 
Health Malaysia 
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Appendix 4 

SPILLAGE REPORTING FORM 

 

 

 

 

 

 

 

 

 

_____________________________________________________________________ 

Description of incident - what happened? To whom? Any precipitating cause? 

 ______________________________________________________________________ 

 ______________________________________________________________________ 

 ______________________________________________________________________ 

Name of witness:  _________________________________________________________ 

Pharmacist notified at ext.: _________________________________________________ 

Spill kit returned to the pharmacy: ____________________________________________ 

Signature of person completing report:: ________________________________________ 

Name (in block letters):  __________________________________________________ 

Date of kit returned:                        

 

Comment on incident:       

                                    

Checked by (signature):     

Date:                           

 
Reference:  
Manual for Sterile Preparations latest edition, Sterile Pharmaceutical Services Guideline, Ministry of 
Health Malaysia 
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Appendix 5 

CYTOTOXIC WARNING LABELS 
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Appendix 6 

CRITERIA/ CHARACTERISTICS OF PPE REQUIRED FOR EACH ACTIVITY 

BEFORE PURCHASE/ USE 

 

Reference:  
Toolkit for Safe Handling of Hazardous Drugs for Nurses in Oncology. Oncology Nursing Society, 2018.
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Appendix 7 

EXTEMPORANEOUS ORAL LIQUID PREPARATION OF ORAL ONCOLOGY DRUGS, STABILITY AND DRUG PROPERTIES 
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EXTEMPORANEOUS ORAL LIQUID PREPARATION OF ORAL ONCOLOGY DRUGS, STABILITY AND DRUG PROPERTIES (CONT) 
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EXTEMPORANEOUS ORAL LIQUID PREPARATION OF ORAL ONCOLOGY DRUGS, STABILITY AND DRUG PROPERTIES (CONT) 
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EXTEMPORANEOUS ORAL LIQUID PREPARATION OF ORAL ONCOLOGY DRUGS, STABILITY AND DRUG PROPERTIES (CONT) 
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EXTEMPORANEOUS ORAL LIQUID PREPARATION OF ORAL ONCOLOGY DRUGS, STABILITY AND DRUG PROPERTIES (CONT) 
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EXTEMPORANEOUS ORAL LIQUID PREPARATION OF ORAL ONCOLOGY DRUGS, STABILITY AND DRUG PROPERTIES (CONT) 
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EXTEMPORANEOUS ORAL LIQUID PREPARATION OF ORAL ONCOLOGY DRUGS, STABILITY AND DRUG PROPERTIES (CONT) 
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EXTEMPORANEOUS ORAL LIQUID PREPARATION OF ORAL ONCOLOGY DRUGS, STABILITY AND DRUG PROPERTIES (CONT) 
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EXTEMPORANEOUS ORAL LIQUID PREPARATION OF ORAL ONCOLOGY DRUGS, STABILITY AND DRUG PROPERTIES (CONT) 
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EXTEMPORANEOUS ORAL LIQUID PREPARATION OF ORAL ONCOLOGY DRUGS, STABILITY AND DRUG PROPERTIES (CONT) 
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EXTEMPORANEOUS ORAL LIQUID PREPARATION OF ORAL ONCOLOGY DRUGS, STABILITY AND DRUG PROPERTIES (CONT) 
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EXTEMPORANEOUS ORAL LIQUID PREPARATION OF ORAL ONCOLOGY DRUGS, STABILITY AND DRUG PROPERTIES (CONT) 
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EXTEMPORANEOUS ORAL LIQUID PREPARATION OF ORAL ONCOLOGY DRUGS, STABILITY AND DRUG PROPERTIES (CONT) 
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EXTEMPORANEOUS ORAL LIQUID PREPARATION OF ORAL ONCOLOGY DRUGS, STABILITY AND DRUG PROPERTIES (CONT) 
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EXTEMPORANEOUS ORAL LIQUID PREPARATION OF ORAL ONCOLOGY DRUGS, STABILITY AND DRUG PROPERTIES (CONT) 
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EXTEMPORANEOUS ORAL LIQUID PREPARATION OF ORAL ONCOLOGY DRUGS, STABILITY AND DRUG PROPERTIES (CONT) 
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EXTEMPORANEOUS ORAL LIQUID PREPARATION OF ORAL ONCOLOGY DRUGS, STABILITY AND DRUG PROPERTIES (CONT) 
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EXTEMPORANEOUS ORAL LIQUID PREPARATION OF ORAL ONCOLOGY DRUGS, STABILITY AND DRUG PROPERTIES (CONT) 
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Cohen J, Lee C, Markham R, Szerwo J, Roska M, Bubalo J. Medication use process and assessment of extemporaneous compounding and 
alternative routes of administration of oral oncology drugs: Guidance for clinical and oncology pharmacists. J Am Coll Clin Pharm. 2022; 5(11): 
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HANDLING OF BODY WASTE AFTER HAZARDOUS DRUG ADMINISTRATION 
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Reference:  NSW Government. CYTOTOXIC DRUGS AND RELATED WASTE – RISK MANAGEMENT (JULY 2017)
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