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"Health Professionar' means an individual who bas ~n accredited through
.appropriate national procedures to practice a profession related to health (e.g.,
medicine,.dentistry, chiropraetic, paediacric, 'itW"sing; medical physics, radiation
and nuclear medical technology, radiophannacy, occupational health) ;

Health Survei!l(l,,§e~' ,DIICaDS'medicalsupervision intended to ensure the initial
and continuous fltRClfill of workers for their intended task ; •

"Imaging Devices" means electronic equipment used for imagmg in diagnostic
radi~logy and nucfear medicine (e.g., image convertors, gamma cameras) ;

~'I"tt!",ent;on" means any action intended to reduce or avert exposure or the
likelihood of exposure to sources which are not part of a controlled practice OP

which are out of control as a consequence of an accident;

Legal Person" means any organization, corporation, partnership, firm,
association, trust: estate, public or private institution, group, political or
administrative entity or other persons deSignated in accordance with national
legislation, who or which has responsibility and authority for any action taken

. under NiBIRR ;

"Licence" means an authorization granted by the Authority on the basis of a
safety assessment and accompanied by specific requirements and conditiqns to be
complied with by the licensee;

"Licensee" means the holder of a current liCence granted for'a practice or source
who has recognized rights and duties for the practice( or soui"c~, particularly in
relation to protection and safety; ,

Medical Exposure" means exposure incurred by patients as part of their own
medical or dental diagnosis or treatment; by persons, other than those occupationally
expos~d, knowingly while voluntarily helping in the s.upport and comfort of patients ;
and by volunteers in a progrannne of biomedical research involving their exposure;

"Member o/the Public" means in a general sense, any individual in the population .
except, for the purposes Qfthe NiBIRR, when subject to occupational or medical
exposure. For the purPose of verifying compliance with the ann~al dose limit for
public exposure, the represe".tative individual in the relevant critical group;

"Monitoring" means the measurement of dose or contamination for reasons
related to the assessment or control of exposure to radiation or radioactive
substances, and the interpretation of the results ;

"NiBIRR" means Nigeria Basic Ionizing Radiati~>nRegulations;

"Normal Exposure" means an exposure, which is expected to be received under
normal operating conditions of an installation or a source, including possible minor
mishaps that can be kept under control ;

"Notification" means a document submitte<1 to the AUthority by a legal person
to notify an intention to carry out a practice or any other action described by the

··A.uthority ;

"Occupational Exposure" means all exposures of workers incurred in the course
of their work with the exception of exposures excluded from the NiBIRR and exposures
from practices or sources exempted by NiBIRR ;



"Potential Exposure".means expoSure that is not expecte~ to be.delivered with
certainty but that may result from an accident at a source or bwing to an event or
sequence of events of a probabilistic nature, including eq*iprnent failures and
oPeratiDg errors ; I -

"Practice" means any human activity that introduces additional sources of
exposure ,or exposure pathways or extends exposure to additional people or modifies
the network of exposure pathways from existing sources, so as to increase the
exposure or the likelihood of exposure of people or the number of people exposed;

"Preparation Table" means working plan surfacelaeated within the storage
room of a design adequate for safe handling of radioactive sources;

"Protection and Safety" means the protection of people agai9St exposure to
ionizing radiation or radioactive substances and the safety of .radiation sources,
including the means for achieving such protection and safety, such as ttte various
procedures and devices for keeping peoples'doses and risks as low as can
reasonably be achieved and below prescribed dose constraints, as well u the
means for preventing accidents and for mitigating the consequences of accidents
'should they occur;

"Protective Action" means an intervention intended to avoid or reduce doses to
members of the publIC in chronic or emergency exposure situations; -

"Public Exposure" means exposure incurred by members of the public from
radiation sources, exclu.dingany occupationaljor medical exposure and the normal
local natural background radiation but including exposure from authorized sources
and practices and from intervention situations;

"Qualified expert in Nuclear Medicine Physics (Medical Physicist)" means an
individual who, by virtue of certification by appropriate boards or societies,
professional licences or academic qualifications and experience, is duly recognized
as having expertise in nuclear medicine physics;

"Quality Assurance" means all those planned and systematic actions necessary
to provide adequate cDnfidence that a product or service will satisfy given
requirements for quality ;

"Radiation Safety Officer" means an individual technically competent in safety
and radiation protection matters relevant for a given type of practice who is
designated by the registrant or licensee to oversee the NiBIRR ;

"Radioactive Waste" means material, whatever its physical fonn, remaining from
practices or interventions and for which no further use is fqreseen (i) that contains
or is contaminated with radioactive substances and has an activity or activity
~oncentration higher than the level for clearance from regulatory requirements, and
(ii) exposure to which is not excluded from NiBIRR ;

"Registrant" means an applicant who is granted registratio~ of a practice or
source and has recognized rights and duties for such a practice or source, particularly
in relation to protection and safety ;

"Reference Air Kerma Rate" means the reference air kerma rate ofa source is the.
kerma rale to air, in air, at a reference distance of one metre, corrected for air attenuation
and scattering. This quantity is expressed in mGy.h-' at 1m;



"Risk" means a multi-attribute qilantity expressing hazard, danger or chance of
harmful or injurious consequences associated with actual or potential exposures. It
relates to quantities such lis the probability that specific deleterious consequences
may arise and the magnitude and character of such consequences;

"Sealed Source" means radioactive material that is (a) permtnently sealed in a
capsule or (b) closely bounded and in a solid fonn The capsule or material of a sealed
s~urce shall be strong enough to maintain leak tightness under the conditions of use
and wear for which the source was designed, also under foreseeable mishaps ;

"Safety Assessment" means a review of the aspects of design and operatiob of a
'Source which are relevant to the protoction of persons or the safety of the sO\lrce,
including the analysis of the provisions for safety and protection established itt the.
design and' operation of the source and the analysis of risks associated with no~1
conditions and accident situations ;

"Safety Culture" means the assembly of characteristics and attitudes in
organizations and individuals which establishes that, as an ~verriding 'priority,
protection and safety issues receive the attention warranted by their significanc~ ;. """Supervised Area" means any area not desijoated as a controlled area but for
which occupational exposure co~ditions, arc; kept under review even though
protective dteasures and safety provisions are not normally ~eeded ;

..Unsealed Source" means a' source that does not meet the definition of a sealed
source;

"Source" means anything that may cause radiation exposure, such as by emitting
ionizing radiation or releasing radioactive substances or materials. For example,
materials emitting radon are sources in the en,:ironment ;

"Standards Dosimetry Laboratory;' means a laboratory designated by the
relevant national authority for the purpose of developing, maintaining or improving
primary or secondary standards for radiation dosimetry ;

"Storage Room," means facility designated for lodging~ preparation, control and
sterilization of radioactive sources'

"Supplier" means any legal person to whom a registrant or licensee delegates
duties, totally or partially, in relation to the design, manufacture. production or
construction 'of a source. (An importer of a source 'is considered a supplier of the
source) ;

"Worker' means any person who works, whether full time, part time or temporaril:v,
for an employer and who has recognized rights and duties in relation to occupational
radiation protection. (A self-employed person is regarded as having"the duties of
both an employer and a worker), .

2. To protect patients, workers and the general public from the risks associated. Objective.
with exposure to i~nizing radiation in the course of nuclear medicine practice in Nigeria
and to assist 'licensees in meeting radiation safety and protection requirements in-
nuclear medicine practice for the attainment of adequate radiatio~ protection and
~afptv nf",Qti • ."t-., •.•,_.L. ~ .•.L I_I!



Scope. 3.-{ I) These regulations are applicable to all established uses ofionizing radiation
sources employed in the practice of nuclear medicine, to the facilities where the sources
are located and to the individuals involved.

(2) These regulations cover occupational, public, medical, po~ntial and
emergency exposure situations.

PART II-:"PRINCIPAL REQUIREMENTS

4.-{ I) Any legal person who intends to utilize radiation sources in nuClear
medicine shall notify his intention to the Authority and shall apply for authorization in
the form ofa licence for "inyivo" use and a registration for "in vitlO" use. ', .

(2) The legal person applying for an auth.,orization shall submit to the Authority
the relevant information necessary to demonstrate the safety of tJte practice.

. .. ----
(3) The legal person applying for an authorization shall refrain from carrying out

any of the actiona of the practice Until the registration 'or licence, as appropriate, has
been granted. .

(4) The legal person responsible shall include in the applicatiop for authorization:

(0) the qualifications in radiation safety and protection of the medical practjtioners
who are to be so designated by name in the registration or licence ; or

(b) a statement that only medic~1 practitioners ,with the qualifications in radiation
safety and protection specified in these regulations or to be specified to the
registration or licence will be permitted·to prescribe medical exposure by means of
the authorized radiation source.

Administnllive
requirements:
Authorization
of praclices.

Rene_I of
authorization.

Personal
accreditation.

(5) The registrant and licensee shall comply with radiation safety requirements
for the following stages of the. nuclear me~i~ine practice.:

(0) design and construction;

(b) operation (acceptance, colllRlissioning, clinical use, maintenance) ;

(c) modifications; and

(d) decommissioning (partial or total) and return or disposal of sources.. ,
(6) Modification with possible implications for radiation safety of the nuclear

medicine facilities of the type and activity of radioactive sources and of procedures or
cessation!,f the practice shall require an amendment to the registration or licence.

S.-{1) The authorization (licence or registration) shall be renewed as determined
by the Authority.

(2) Application for authorization shall be made o~ a prescribed form of the
Authority.

6.-( I) All personnel. on whom prptection and safe~y depends shall be
appropriately trained and qualified so as to undetStand their responsibilities and perform
their duties with appropriate judgement in accordance with tht: laid down procedures.



(2) Individuals with sole responsibilities for protection and safety and those who
could substantially affect protection and safety by virtue 9ftasks involving nmUpuJation
of sources or operation of equipmentsluJIl~ve c:\ocwnc:~tedevidence of educational
qualification and training in nuclear medIcine', these individuals include:

(oJ medical practitioners working with radionuclides(e.g. nuclear medicine
physiCians and other appropriately trained clinical specialists) ;'

(b) medical physicists in nuclear medicine (qualified experts in nuclear medicine
physics) ;

(c) other health professionals involved in the cIinical use of radio nuclides (e.g.
radiopharrnacists. nuclear medicine technologists);

(d),radiation safety officer; and
(e) stafTperforming speQial tasks (e.g. type testing of equipment, quality control

tests).

. (3) To obtain personal accreditation, the staff listed in these regulations shall
meet the following requirements. as applicable:

(a) university degree or academic qualification relevant to the profcssiOlJ, iSl\ued
by universities. colleges of health technology. polytechnics and colle~es of
technology and other accredited federal institutions ;

(b) accreditation to practice the profession granted by the relevant competent
authorities or other professional or academic bodies recognized by the Authority ;

(c) attendance at and,passing of required examinations?n" course on radiation
safety for which the contents, the methodology and the teaching institution are
accredited by the Authority or byother professional bodies recognized by the
Authority.

(d) the course shall be integrated in the curricula of the professional education
under these regulations ; and

(e) on-the-job training supervi~ed by professionals with accreditation by the
Authority or other appropriate competent authorities. '

(4) In addition to the stafTneeding formal credentials, the following staff shall be
provided with specific instructions on radiation safety and pretection :

(a) nurses attending to patients under therapy;

(b) staff who do not belong to the nuclear medicine practice but need to enter
control1ed areas; arid .

(c) stafTwho transport radioactive materials within the institution.

(5) These training records shall be kept for at least five years after the expiry of
the corresponding authorization,

(6) Equipment servicing personnel shan have documentary evidence for the
individual to perform maintenance of nuclear medicine equipmept. .

(7) The documentary evidence.shall consist of the following:

(a) certification. ideally by the manufacturer, of having completed a training
programme on the type of authorized equipment; and '
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(b) course on radiation safety for which the contents, the methodology, and the
teaching institution are approved by the Authority.

7. The activities listed below also require authorization in relation to nuclear
medicine practice:

(a) import, distribution,sale, decommissioning or transfer ofra~iation emitting
equipment;

(b) personnel monitoring; and

(c) installation and maintenance of nuclear medicine equipment.

8: The registrant and the licensee shall permit the Authority to inspect his
facilities and records as required by Section 37 of the Ach.

9.-( I) In the event of a breach of any licence condition, the registrant and
licensee shall, as appropriate: '

(a) investig~te the breach and its causes, circumstances and consequences;

(b) take appropriate action to remedy the circumstances that led tathe breach
.and to prevent a re~urrence of similar breaches;

(c) corrununicate to the Authority, or to any relevant organizations where
applicable, on the causes of the breach and on the corrective or preventive actions
taken or to be taken ; and

(d) take whatever necessary actions as required by the Authority.

(2) FailUre to take corrective or preventive actions within a reasonable time shall
be grounds for modifying, suspending or withdrawing any authorization that had
been granted by the Authority.

(3) The Authority shall suspend or revoke an authorization when registrants and
licensees are in serious breach of the conditions of the authorization, Nigeria Basic
Ionizing Radiation Regulations or specific requirements of these regulations.'

(4) In case of suspension or revocation, the registrant or licensee shall reapply
for authoriz~tion or apply for reconsideration of decision in order to resume operation.

10. The radiation safety and protection requirements .:>njusttrlcation of the
practice, dose limitation and optimization ofprotection and,doseconstraints of Section
25 of the Nuclear Safety and Radiation Protection Act and Regulation 15 ofNiBIRR
shall be applied in nuclear medicine. The dose limits for occupational and public
exposure are reproduced in t~e Sc~edule to these regulations.

11.-( I) A safety culture shall be foste'red and maintained to encourage a
questioning aJld learning attitude to protection and safety and to discourage
complacency.

(2) The employer shall be conunitted to an effective protection and safety policy,
particularly at management level and by-clear demonstrable ~upport for those persons
with direct responsibility for radiation .~ety and protection.



(3) The'commitment shall be expressed in a written policy statement that clearly
assigns prime importance to protection and safety in the nuclear medicine services.
while recognizing that the prime objective is the medical care ofthe patients.

i
(4) Appropriate resources shall be made available to support th~ commitment

stated in sub-paragraph (3) above.
. I

(5) The written policy statement shall be followed by, establishing a Radiation
Safety Programme which includes a quality assurance programme and by fostering a
safety culture within the organization.

t 2:-{ I) The principal parties having the main responsibilities for the application
of the Nigeria Basic Ionizing Radiation Regulations and these regulations shall be:
Reg~strants, Licensees; and Employers.

(2) The following parties shall have subsidiary responsibilities. These parties
include: suppliers, workers; radiation safety officers; medical practitioners; other (non-
medical) health professionals; qualified experts; ethical review committees; and any
other party to whom a principal party has delegated specific responsibilities.

(3) The registrant and licensee shall establish a radiation protection programme
and shall provide the necessary resources to comply with ~e programme.

(4) The programme shall relate to all phases ofthe practice, from design through
operation to decommissioning.

(5) The Radiation Safety and Protection and Quality Assurance programme
shall reflect the management responsibility for radiation protection and safety through'
the adoption of management structures, policies, procedures and organizational
arrangements that are commensurate with the nature and extent of the risks.

(6) The registrant and licensee shall assign clear responsibilities for personnel
(e.g. medical practitioner, nuclear medicine physicist, nuclear medicine technologist,
Radiation Safety Officer and other he~lth professionals) to ensure adequate radiation
protection of patients, workers, and the public.

(7) The need for qualified experts shall be determined, their responsibilities
defined and suitable persons appointed on a full-time or part-time basis as required.

(8) The registrant and licensee shall appoint a Radiation Safety Officer.

(9)The Radiation Safety Officer shall have sufficient authority and management
standing to communicate with and direct personnel regarding the regulations and
licence provisions.

( 10) A Radiation Safety Committee that is appropriate to the size of institution
and complexity ofprocedures shall be formed.

( I I) The Radiation Safety Committee shall review and audit the entire Radiation
Safety Program systematically to determine whether the activities are conducted in a
safe manner and in accordance with the regulations and terms of the authorization.

( 12) The Conul1ittee shall meet regularly.
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13.--( 1) The registrant and licensee shall establish a comprehensive Quality
Assurance programme for radiation protection, safety and image quality to ensure that
all necessary procedures are developed and implemented to coniply with the regulations
for radiation,safety within the terms and conditions of the authorization(s) or the
facility.

(2) The Quality Assuranc&programme is an IDtegral part of the Radiation Safety,
Program, it shall involve a review arid assessment of the overall effectiveness of the
protection and safety measures,

(3) The pr~gramme shall cover the entire process from the initial decIsion to
adopt a particular procedure through the interpretation and recording of results and
shall include ongoing auditing (both intemai and external) as 8 syste~tic control
methodology

(4) Quality.assurance shall cover the following:

(0) selection of the correct procedure for the patient;

(b) appoinbnent and patient infonna~ion ; ,
(c) clinical dosiri1eiry ;
(cl) optimization of examination protocol;

(e) record keeping and report writing;

(I) quality control ofradiophannaceutic!,ls and radionucl!de generators;

(g) acceptance and commissioning;

(h) quality control of equipment and software;

(i) waste management procedures;

V) training, and continuing education of staff;

(k) clinical audit; and

(I) general outcome of nuclear medicine service.

14. The registrant and licensee shall make provision' for reducing as far as
practicable the contribution of human error to accidents and other events that could
give rise to exposllres,

1S.--( 1) The registrant a.nd licensee s'lall appoint a number Of professionals,
each possessing a recognized form of accreditation as in these regulations, sufficient
to ensure that all activities relevant to Quality Assurance, radiation protection and
safety are undertaken in accordance with all relevant regulations,

(2) Resource requirements shall be reviewed as workload increases or as new
techniques and new equipment are incorporated into the facility.

16.-( I)'All staff working in nuclear medicine practice, as li~ted in these
regulations shall have appropriate academic qualiftcations and relevant practical
training.

(2) The registrant and li~ensee shall ensure tha~ staff are aware of:

(0) the conditions of the licence;



(b) safe use and operation of ~quipmtnt ;
(e) instructions that shall be provided to patients and patient helpers;
(d) institutional radiation safety policies and procedmes (including practice drills) ;

(e) the local Quality Assurance~ programme and Quality Control
procedures ; and

(f) the results of review and analysis of incidents and accidents that have occurred
in the institution or ·elsewhere.

(3) This training shall be completed before commencement of duties and be
updated periodically.

(4) Instruction ot personnel shall be requIred 't.'heneversignificant changes
occur'in duties, regulations, the terms of the authorization or radiation safety
procedures.

(5) The registrant and licensee shall establish a policy that encourages and
provides continuing education and a programme of professional development.

(6) The registrant and licensee shall prepare and keep records of the initial and
periodic training of personnel and the records shall be ~ept for at least five years after
the eXDirv of the corresponding authorization.

PART III-SAFETY OF SOURCES, EQUIPMENT AND FACILITIES

17, A multilayer (defence in depth) system for protection and safety commensurate
with the n:-gnitude and likelihood of the potential exposures involved shall be applied
to sources such that a failure afone layer is compensated for or corrected by subsequent
layers, for the purposes of :

(a) preventing accidents that may cause exposure;

(b) mitigating the consequences of any such accident that does occur; and

(c) restoring sources to safe conditions after any such accident.

18,-( I ) According to requirements for the safety of sQurces usec;l in nuclear
medicine, equipment u$ed in medical exposure shall be so designed that :

(a) failure of a single component of the system be promptly detectable so that
any unplanned exposure of patients or staff be minimized; and

(b) the incidence ofhurnan error in the delivery of unplanned mediqal exposure
be minimized. I

(2) Registrants and licensees shall :

(a) take into account information provided by suppliers, identify possible
equipment failures and human errors that could result in unplanned medical
exposures;

(b) take all reasonable measures to prevent failures and errors, including the
selection of suitably qualified personnel, the establishment of adequate procedures
for the calibration, Quality Assurance and operation of equipment, the provision of
appropriate training and periodic retraining to personnel in the procedures, including
protection and safety aspects ; and

Defence in
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(e) take all reasonable measures to minimize the consequences of failures and
errors that may occur.

19.-(~)Radiophannaceuticals shall be manufactured according to good manufactUring
practice and shall comply with Nigeria Basic Ionizing Radiation Regulations and other'
relevant intemationlij standards for:

(0) radionuclide purity ;

(b) specific activity ;
(e) radiochemical purity ;
(d) chemical purity; and

(e) phannaceutical asl>ects: toxicity, sterility and pyrogc;nicity.

(2) The registrant and licensee shall store, handle and use! materials in a safe
manner in accordance with manufacturer's instructions arid the Authority'!;
requirements. '

(3) The registrant and licensee shall provide appropnate equiplnenMo c<tntain,
store and dispense unsealed sources, having due reg!lrd to radiation safety and
limitation of contamination. ' ~tiT

(4) The equipment includes. where appropriate, shielded containers, bench top
shields, remote handling tools, syringe shields and protective clothing .

. 20.-{ I) The design of the facility shall take into conSIderation the classification
of the areas within it (Part IV), the type of work to be done and the radionuclides (and
their activity) intended to be used.

(2) A safety assessment shallk performed in order to determine the special
needs eonceming ventilation, plumbing, and materials used in walls, floors and
workbenches.

(3) The floors of controlled areas shall be finished in an impermeable material,
which is washable and resistant to chemical change.

(4) Areas where radioactive substances are handled, such as the source
preparation area, shall have:

(0) means to preve~ access by unauthorized pc;rsons ;.

(b) a4equate storage space for equipment used in the laboratory to be kept at all
times an? minimize the potential for spreading contamination to other areas;

(e) contained workstation for easy decontaniination ;

(d) shielded storage for radioactive substances;

(e) shielded temporary storage for solid radioactive waste and,Places designated
for the disposal of liquid radioactive waste, directly cOlU;lectedto the main sl!wer ;

(/) shielding to protect the worker where signific~t extemal exposure may occur ;

(g) a wash-up area for contaminated articles such as glassware ; and

(h) an entry area where protective clothing can be put on, taken off and kept
when not in use and where washing and contamination monitoring can be done.



(5) A source storage area and an area for temporary storage ofndioactive waste
shall be provided with appropriate protection.

(6) When designing the facility, the licensee shall consider access control when
determining source storage areas and roorm for hospitalised patients undergoing
radionuclide therapy.

(7) The facility shall be designed in such a way that provisions for.safety systems
or de."ices are inherent to the equipment or the room in order to lower the probability
of occurrence of accidental r~diation elltposure.

. (8) A radiation (ISO 361) sign and a danger warning sign in English and local
l8ftguage shall be posted to indicate that a room is a controlled area ..

(9) The shielding shall be designed using the principles of optimisation of
protection.

( 10) As established in these regulations relevant equipment s~all be purchased
from autliorized suppliers.

(11) Written methods shall be developed with the involvement of the responsible
staff (e.g. the medical physicist) or the Radiation Protection Officer, for purchasing,
installation, acceptance, conunissi~ng, use, maintenance and quality control.

(12) Equipment used in nuclear medicine that influence outcome of diagnosis
and therapy shall meet the relevant lEe standards and any other national equivalent
standards (e.g. SON), such eq\lipment include:

(a) activity meters;

(b) generators for therapy nuclides; and

(c) gamma cameras.

( 13) A nuclear medicine practice shall have a radionuclide activity calibrator and
equipment for contamination and workplace monitoring.

(14) The calibration of these instruments shall be traceable to a certified standards
laboratory, and shall be maintained by a regular quality control programme.

(15) ActIvity meters used to measure the amount of activity of a
radiopharmaceutical to be administered to the patient, both for a diagnostic test and
for therapeutic purposes, shall be designed so as to exhibit the performance required
for that purpose, and that the effect of background radiation on the instruments be
minimized.

(16) The licensee shall participate in a regular intercomparison programme for
dosimetry.

( 17) Equipment for continuous monitoring of external exposure shall be considered
in rooms assigned for preparation of radiopharmaceuticals. ..

(18) The manufacturer's operating manual shall ~e available in English.'



(19) Fume hoods shall be installed fOluse, as appropriate, for volatile radioactive
substances. .

(20) The exhaust of the fume hood shall not exceed the regulatory limit of release.

Mamtenance. 21.-{1)The licensee shall ensure that adequate maintenance (preventive and
corrective) and inspection are performed as necessary to ensure that equipment used
in. nuclear medicine retains its design specifications for image quality, radiation
protection and safety for its useful life.

(2) The licensee shall ,therefore. establish the necessary' arrangements and co-
ordination with the manufacturer's representative before purchase and initial operation.

(3) All maintenance procedures shall be includ2d in the Quality Assurance
programme at a frequency reconunended by the manufacturer of the equipment and
the relevant professional body.

(4) Servicing shall include a report describing the findings, which shall be
archived as part of the Quality Assurance progranune. .

(5) A nuclear medicine physicist shall ensure that the equipment is in safe
condition for clinical use.

. (6) The electrical and mechanical safety of the nuclear medicine equIpment is an
important part ofthe maintenance progranune.

(7) This work shall be authorized by the facility management and performed by
persons who are qualified to work on the equipment.

22.-( 1) After equipment installation, acceptance testing shall be conducted
in order to verify that the equipment conforms to technical specifications given by'the
manufacturer and to verify compliance with safety requirements from lEe standards
and equivalent standards of the Standards Organisation of Nigeria.
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(2) As indicated in these regulations, the tests to be included in the acceptance
protocol shall be specified iq the purchasing conditions and contracts and shall clearly
establish responsibility of suppliers for resolving non-conformity identified during
acceptance testing.

23.-{ 1)After acceptance and before starting operation, commissioning shall be
performed.

(2) The qualified expert in nuclear medicine physics shall measure all data required
for clinical use during commissioning. .•.

24.-{ 1) Sources shall be kept secured so as to prev("nt theft or damage and to
prevent any unauthorized use by ensuring that :

(a) control ofa source is not relinquished without compliance with all relevant
requirements -specified in the Iicenc~ and without immediate conunUhication to the
Authority, of information regarding any decontrolled, lost, stolen or missing source;

(b) a source is not transferred unless the receiver possesses a valid
authorization; and



(e) a periodic inventory of mQvable sources is conducted at appropriate intervals
to confirm that they are in their assigned locations. and are secured.,

(2) The objective of source security is to ensure continuity in the control and
accountability of each source 8t alt times. .

(3) Specificpt()\lisj-ons are required for avoiding loss of control in the following
situations :

(a). storage of sources not in use ;

(b) tempotllry or permanent cessation of use ;'and

(e) storage after dennunissioning whilst awaiting decision on source return or
disp?sal.

(4) The registrant and licensee shall maintam anmventory of sources receiveo
by the practice and develop proced'lres to enSu£( the safe movement of radioactive
sources within the institution at all times from receipt to disposal.

(5) The registrant and licensee shall establish security systems to prevent theft,
loss, unauthorized use, or damage to sources, orentrance of unauthorized personnel
to the controlled areas.

25.-{ I) Workers shall :

(a) follow any applicable rules and procedures for protection andsafetyspecifled
by the employer or licensee;

(b) use properly the monitoring devices and the protective equipment and
clothing provided ;

(e) co-operate with. the employer or licensee with respect to pro,ection and
saf.ety and the operation of radiological health surveillance and dose jassessment
programmes; !

(d) proyide to the employer or licensee such information on their past and
current work as is relevant to ensure effective and comprehet1sive protection and
safety for themselves and others;

(e) abstain from any wilful action that could put themselves or others in
situations that contravene the requirements of the Nigeria Basic Ionizing Radiation
Regulations ; and

if) accept such information, instruction and training conterning protection and
safety as will enable them to conduct their work in accordance with the requirements
of the Nigeria Basil; IoniZing Radiation Regulatiom ..

(2) Iffor any reason a worker is able to identify circumstances that could adversely
affect compliance with the Nigeria Basic Ionizing Radiation Regulations. the worker
shall as soon as feasible report such circumstances to the employer or licensee:

(3) The management shall record any report received from a worker that identifies
circumstances which could affect c~liance with the Nigeria Basic Ionizing Radiation
Regulations, and shall take appropriate action.
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(4) I .workers are engaged in work that involves or could involve a source that is
"ot under the control of their employer; the registrant or licensee responsible for the
source and the employer shall co-operate by the exchange of information and otherwise
as necessary to facilitate proper protective measures and safety provisions.

26.-( I) Areas in a nuclear medicine department shall be classified as controlled
mpervised. .

(2) The rooms for preparation, storage and injection of the radiophannaceuticals
shall be controlled areas.

(3) The area housing a patient to whom therapeutic amounts of activity have
been given shall also be a controlled area.

(4) The room for temporary storage of radioactive waste shall be a controlled

(5) The imaging rooms, (ganuna camera. roo~) and waiting areas shall be
supervised areas due to the potential risk of contamination.

(6) Each room of the facility shall only be used for its specified work.

27.-( I ) Employers, registrants and licensees shall in consultation with workers,
through their representatives, where appropriate : .

(a) establish written lo~al rules and procedures necessary to ensure adequate
levels of protection and safety for workers and other persons;

(b). include in the local rules and procedures the values of any relevant
investigation level or authorized level, and the procedure to be followed in the
event that any such value is exceeded;

(c) make the local rules and procedures, the protective measures and safety
provisions known to those,workers to whom they apply and to other persons who
may be affected by them; and

(d) ensure that any work involving occupational exposure is adequately
supervised and take all reasonable steps to ensure that the rules, procedures,
protective measures and safety provisions are observed.

. (2) For pract,ices performing positron emission tomography studies, the local
rules shall ensure that :

(a) when handling radionuclides in the cyclotron room and in the radiopharmacy,
the dose to the operator is minimized;

(b) where ever possible, heavy shielding is used, because of the high
energy (511 keV) of the annihilation radiation in positron emission tomography
energy ; and .

(e) when this shielding is inappropriate, the reduction Qf exposure of staff
is achieved by reducing the time of exposure and increasing the distance from
the source. r



is.-( I} Registrants and Licensees shall ensUre that workers 2k ptovided with
suitable and adequate personal protective equipment. .

(2) Protective equipment includes:

(a}rnOvable shields, bench top shields and shields for syringes and\tnl1s to be .
used when handling unsealed sources ; .

(b) protective clothing, gloves and t()9ts for handling of sources to. be used
during the work with unsealed sourcc;s ; and

(c) fume hoods, shielded containers for temporary segregation and storage of
radioactive wast~.

(3) Containers utilized for the transfer and transport of radioactive sourc'"''1outside
the institution shall conform With the requirements established in the International
Atomic Energy Agency's Regulations for the Safe Transport of Radioactive Material
(TS-R-I) and the Nigerian Transportation of Radioactive Sources Regulations, 2006.

29.-( I) Individual dose monitoring shall be undertaken for workers who are
normally exposed to radiation in controlled areas through authorized Do'simetry service
providers. .

(2) The workers who shall be monitored include nuclear medicine physicians,
nuclear medicine physicists, nuclear medicine technologists, nuclear medicine nurses
and radiopharmacists.

(3) The users ofradioisotope sources, such as clinical specialists, research sta'T
and ancillary workers who frequently work in controlled areas, shall also be individually
monitored.

(4} Individual external doses shall be determined by using individual monitoring
devices approved by the Authority, such as thermo-luminescent dosimeters, film badges
or other devices.

(5) The individual monitoring device shall be typically worn on the front of the
upper torso,

(6) When there is a possibility of high exposure to the' hands, such as in the
preparation and administration of radiophannaceuticals, extremity. dosimeters shall
also be worn (if compatible with go01 clinical practice).

(7) The exchange of dosimeters and receipt of the dose reports shall be within an
interval of three months.

(8) If an individual's dosimeter is lost, the Radiation Safety vOicer shall perform
and document an evaluation of the dose the individual received and add it to the
worke •.·s dlJse record.

(9) Individual monitoring devices shall be calibrated and this calibration shall be
traceable to a standards dosimetry laboratory.

( 10) In nuclear medicine, the exposure due to internal contamination shall be
monitored,
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(11) Themonitoring shall be done by external monitoring of the thyroid for
indivtdu~ls handling large activities ofradioio,dine.

30.-{ I) A female worker shall notify the licensee if she is pregnant as soon as
she knows of her condition, or if she \S breast feeding, so that radiation protection
requirements for foetus a~dt)lt'by can be riie~with respectively. '

(2) The notificationqfpregnancy ,",haltnot ~ co,l&id¢f~d a reason to exclude a
female worker from work.

(3) The employer ofa female wor~er who has-notified pregnancy shall adapt the
working conditions in respect of occupational exposure S0'8S t()~nsure that the embryo
or foetus is afforded the same broad level of protection as required for members of the

• public. ' '

31.-{ I) Registrantsapd licensees shall develop prograrillne's for monitoring the
workplaq:.

(2) The monitoring ofsQurces on receipt is not necessary in nllClear medicine:

{3,lf a package cqntaining radioaCtive sources is damaged upon arnyal" a sunrey
ofremo\'able contamination and external radiatiqn fi~ld s~l'. be carried out.

(4) Periodic monilorjllg with a survey meter and contamination monitor or by.
wipe tests shall be conducted for controlled and supervised areas.

(5) Continuous monitoring with an area monitor shall be considered for source
storage and handling areas.

(6) Laboratories and other areas tn Which work with unsealed are undertaken
shall be monit()red, both for ,external radiation and for surface contamination, on a
systematic basis. .

(7) Continuous monitoring shall be required as follows:

(0) all working surfaces (including the intetior of enclosures), tools, equipment,
the floor and any items removed from this area;

(b) monitoring shall also be required during maintenance of contamed
workstatjons, ventilati~n systems and drains;

(c) protective and personal clothing, shoes, particularly when leaving an area
that is controlled due to the risk of contamination.(monitors should be available
near the exit) ; and

(d) .clothing and beddtng lOr therapy patients.

(8) All radiation monitors including all survey meters qsed for workplace
monitoring shall be calibrated and this calibration shall be traceable to a standards
dosimetry laboratory.

"

(9) The radiation monitors operability and those of their 'warning devices shall
be checked prior to each day of use. ' r



32.-:...( 1) Employers, registrants and licensees shall in consultation with workers
or through their representatives, include in the local rules and procedures the values
of any relevant investigation level or authorized level, and the procedure to be followed
in the event that any such value is exceeded.

(2) The registrant and licensee shall conduct fonnal investigations as required
by the Authority :

(a) an individult effective dose exceeds investigation levels;

(b) any of'the operational parameters related to protection or safety are out of
the norrnalrange established for operational conditions;

(c) any equip"*nt failure, severe accident or error occurs that causes, or has the
potential to cause, a dose in excess of the limits established by the Authority; and

•(tf) any other event or unusual .circumstance occurs that causes, or has the
potential to cause, a dose in excess of the limits established by the Authority or the
operational restrictions imposed on the installation. that is. the signi;ficant change
in workload or operating conditions of nuclear medicine equipment. !

(3) The investigation shall be initiated as soon as .possible folloJing the event
and a report vvritten concerning its cause, including determination or verification of
any doses received, corrective actions, a~d instructions or recommendations to avoid
recurrence.

Inv(stigation
levels.

(4) The report shall be submitted to the Authority and other concerned bodies as
r~quired as soon as possible after the investigation or as otherwise specified and kept
for a specified period.

33.-{ I) The registraht and licensee shat~ make arrangements to provide health Heallh

surveillance in accordance with the proVisions of NiBIRR to assess the initial an~ surveillance.

continuing fitness of employees for th~ir intended tasks.

(2) Health surveillance programmes shall be based on the general principles of
occupational health.

(3) Counselling shall be available to workers such as women who are or may be
pregnant, individual workers who have or may have been exposed substantially in
excess of dose limits and workers who may be worried about their radiation exposure'.

34.-{ I ) The licensee shall mamtain expO$tU'eano medical surveillance records Records

for each worker and the records shall be kept according to the require!J1ents of the
Authority. .

..(2) Employers and licensees shall provide for access by wo~kers to infonnation
in theu own exposure recor;ds and give due care and attention to the maintenance of
appropriate confidentiality of records.

PART V -MEDICAL EXPOSURE

3S.....-{ I) With regard to responsibilities for medical exposure, -registrants and
licensees shall ensure that : '

Res-
ponsibilities



(a) no patient is administered a diagnostic or therlpeutic medical exposure unless
the exposure is prescribed by a medical practitioner; .

(b) medical practitioners are assigned the primary task and obligation of ensuring
overall patient protection and safety in the prescription of, and during the delivery
of, medical exposure;

(c) medical and paramedical personnel are available as needed, and are either
health professionals or have appropriate training to.dischar~e their assigned tasks
in the conduct of the diagnostic or therapeutic procedure that ~e medical practitioner
prescribes ;

(d) for therapeutic use of radiation,lthe calibration, dosimetry and quality
assurance requirements are conducted by or under the supervision of a qualified
expert in radiotherapy physics ~

(e) the exposure of individuals incurred knowingly while voluntarily helping
(other than in their occupation) in the care, support or comfort of patients undergoing
medical diagnosis o~ treatment be constrained as specified in Regulation 15 of
NiBIRR;and

(f) training criteria are specified or subject to approval, as appropriate, by the
Authority in consultation with relevant professional bodies.

(2) Licensees shall ensure that for diagnostic uses of radiation. the imaging and
Quality Assurance requirements are fulfilled with the advice of a qualified expert in
nuclear medicine physics.

(3) Medical practitioners shall promptly inform the registrant or licensee of any
deficiencies or needs regarding compliance with the national regulations concerning
protection and safety of patients and shall take such actions as may be appropriate to
ensure the protection and safety of patients.

(4) The registrant and licensee shall ensure that workers (medical practitioner,
medicaI physicist, technologist) :

(a) follow applicable rules and procedures for the protection and safety of
patients, as established-.by the licensee i

(b) are competent in the operation and use. of the equipment and sources
employed in nucIear medicine, of the equipment for radiation detection and
measurement, and of the safety systems and devices, commensurate with the
significa,nce of the workers' functions and responsibilities i and

(c) know their expected response in the case of patient emergencies .
."

36.:-<1) Medical exposures shall b~justified by weighing the diagnostic or
therapeutic benefits they produce against the radiation detriment they might cause,
taking into acco~nt the benefits and risks of available alternative techniques that do
not involve medical exposure, such as ultrasound or magnetic resonance imaging ..

(2) In justifying each type of diagnostic nuclear medicine exaJ1)jnation, relevant
guidelines shall be taken into account, such as those established by theWorid Health
Organization. t I.



, ,d .,:0"' .'. " -
(3) Any nuclear medi~j~e~amin"tign fO{OCC\lPlltiQual,legal or Maldl,inSurance

purposes undertaken without reference to c1ini~1 indicafions is deemed to be.unj~stified
ulllessit is expected to' provide useful information on the b'ealthof th~ individual
examined or unless the specific type of examination is justified by those requesting it
in consultatiohwith relevaril'professiOhal bodies. .

•..• :-tJ_

(4) Mass,s~r,e~~insoC 1?rp~I!Hrl'!.grR\l'p$inv~J~~medical e~posure is deemed
to be unjustified unless the expected advantages for the individuals examined or for
the popul~ull'l a whole ate sufficient to cof$ettsate fbr the 'economic and social
C()sts. including the radiation detriment.

(5) Account shall be taken in justification of the potential of the screening
procedure for detecting disease, the likelihood of effective treatment of cases detected
'and, for certain diseases, the advantages to the community from the control of the
disease.

(6) lhe exposure of Humans for.medicalr~~earch is deemed to be unjustified.
unless it is :

(a) in accordance with the provisions of the Helsinki Declaration and follows
the guidelines for its application prepared by Council for International Organizations
of Medical Sciences and the W6rld Health Organization; and' . .

(b) subject to the advice of an ethical review committee (or any other institutional
body assigned similar functions by the Federal Ministry.ofHealth) and to applicable
Nigeria Basic lonizing.Radiation Regulations and these regulatioJlls.

(7) Children are at greater risk of incurring stochastic effects, 'as such paediatriC
examinations require special consideration in the justification process.

(S) Thebenefii Ofsollie high dose exarmnations shall be carefully weighed against
the increased risk,

(9) The justification of examinations in pregnant women requires special
consideration.

'( 10) In order toavoid any substantial risk, the iicensee shall ascenain whether
the female patient is pregnant before considering use of a radionuclide for diagnosis or
for therapy. . .

( II ) The adVIce of a medical physics expert shall b~ required and a foetal dose
and nominal foetal and patient risks estimation performed before deciding whether the
examination shall be undertaken. .

(12) A pregnant woman sha1J not be treated with a radioactive source unJe.ss the
application is I~fe-saving. .'

"< ' ~;:, '. .""
(13) The therapeutic applicatiQn shall be deferre.duntil after the pr~gnancy and

after any period ofbr~~st feeding. " •
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37.-( I) Licensees shall ensure that medical practi\ioners who prescribe or
conduct diagnostic applications of radiofluclides ensures ihat :

(a) the exposure of patients is the min.imuni reQlIired to achieve the intended
diagnostic objective ;

(b) they take into account relevant ;••fonnation from previous examinations in
order ~ avoid unnecessary additional examinations ; and

l'; (c) they take into account the relevant guidance levels fo~ medical exposure .
•

(2) The me4ical practitioner, the technologist or other imaging staff, as
appropriate, endeavour to achieve the minimum 'patient expcsureconsistent with
acceptable image quality criteria by :

(a) appropriate selection of the best available radiop.hannaceutical and its activity,
noting the special requirements. for children and for' patients' with impairment of
organ function ;

(b) 'use of methods 'for blocking the uptake in organs not under study and for
accelerated excretibn when applicable; and

(c) appropriate image acquisition and processing.

(3) Administration of radionuclides for diagnostic or therapeutic procedures t9
women who are pregnant or likely to be pregnant is avoided unJess there ate strong
clinical indications.

(4) For lactating mothers, discontinuation ofllursing is recommended until the
radiopharmaceutical is no longer secreted in an amount estimated to give an
unacceptable effective dose to the infant ;

(5) Administration of radionuclides to children for dihgnostic procedures is carried
out only if there is strong clinical indication, and the amount of activity administered i~
reduced according to body weight, .body surface area or other appropriate criteria.

(6) The licensee shall inform the patient, as appropriate, of possible risks
associated with the procedure ..

(7) Equipl1}ent shall be operated within the limits and conditions established in
the technical specifications and in the licence requirements, ensuring that it will operate
satisfactorily at all times, in terms of both the tasks. to be accomplished and radiation
safety.

(8) The manufacturer's operating manual, and the institutions procedural manual
shall be followed strictly for equipment operation.

(9) The licensee shall provide written as well as verbal instructions to patients
who hav,e received radionuclide therapy on actions to take to limit exposure to
comforters, caregivers and members of the public when leaving th~hospital.

(10) The instructions shall include minimizing prolonged contact with the spouse,
other family members, minors and potentially pregnant women. t



38.-{ I) An effective system shall be established for correct identification of
patients.

(2) Each diagnostic procedure shall follow a written protocol, designed tomaximize
the' cliJ.lical infonnation to be obtained from the study, taking into consideration the
appropriate guidance level for the procedure.

(3) The recording of patient details shall be correct.

(4) The data acquisition cvnditions shall be chosen such that the image quality
isoptimum.

(5). The choice of collimator, ener~y window, matrix size, acquisition time.
angulation of collimator, Single Photon Emission Computed Tomography or Positron
Emission Tomography parameters, and zoom factor shall be such as to obtain optimum
quality image.

(6) For dynamic studies, the number of frames, time interval and other parameters
shall be chosen to obtain optimum quality of image sequence.

(7) Care shall be taken to ensure that there is no contamination on the collimator
surface or elsewhere as this may impair the quality of the result.

39.-{ I) An effective system shall be established for correct identification of
patients.

.(2) Verbal and written instructions on safety shall be provided to the patient to
minimize exposure to family members and th~ublic.

(3) Special attention shall be given to prevent spread of contamination due to
plltient vomit and excreta.

(4) National regulations on release of patients after administration of therapeutic
doses of radiophannaceluicals shall be absolutely followed.

40.--{ I) The licensee shall ascertain whether the female patient is breast feeding.

(2) Adequate period of cessation of breast feeding shall be recommended after
nuclear medicine procedures warranting it.

4 I.-Following treatment with a therapeutic radionuclide, a female patient shall
be advised to avoid pregnancy for an appropriate period.

42. The registrant and licensee shall ensure that:

(a) the calibration of radio nuclide activity calibrators and other equipment and
sources utilized for the practice of nuclear medicine is traceable to a standards
dosimetry laboratory ;

(b) radionuclides for nuclear medicine procedures ate calibrated in tenDs of activity
of the radiopharmaceutical to be administered ;

Diagnostic
procedures.

Therapeutic
application
of
radionuclides .

Breast
feeding

Conception
after
therapeutic
dose.

Calibration of
equipment
and radiation
sources.



Cliriical
(patient)
Dosimetry.

Quality
assurance for
medical
exposures.

Guidance
levels.

. (c) i records of calibrationmeasurementsand associated calculations are
maintained in _accordance .Withthe req~irements of the Authority; and

(d) the~ibration onhe i~illmaint.ined·bY.Tegular qualitycontrol
programme. The-licensee sbJlI plrticipate ina.Rlgular 'inteMomparison programme.

43. License~s shall ensure_ that:

(a) the activity to be administered is·detemuned and .recorded at the time of
administrati~n ;

(b) for diagnostic procedures, representative absorbed doses to the organs and
the effective dose to the patient are determined and documented for the amount of
activity normally administered according to their standard clini~al protocol;

(e) for therapeutic treatments, absorbed doses tp relevant organs shall be
evaluate~ ; and

(d) individual dose calculations for therapeutic prQcedures shall be performed
with the advice of a qualified expert and each th~rapeuti<; dose s1i~trbe re~orded.

44.-( I) As established in these regulations, the (licensee shall establish a
comprehensive Quality Assurance programme for med;cal exposures with the
participation of appropriate qualified experts in the relevant fields, such as nuclear
mediCine physics and radio-pharmacy, taking ioto acc~l)t the principles established
by the World Health Organisation and the Pan-American Health Organization.

(2) QualifyAssurance programmes for medical exposures shall include:

(0) measurements of the physical parameters of the imagin~ devices-at the time
of commissioning and periodicall~ thereafter;

(b) verification of the appropriate physical factors (e.g. activity,
radiopharmaceutical) used in patient diagnosis or treatinent ;

(c) review of the procedure~': t~ing into account the clinical factors that may
influence the results ;

(d) Written records of relevant procedures and results;

(e) verification of the appropriate calibration and conditions·of operation of
radionuclide activity calibrator; and

(/) verification of the quality 9f.the prepared radiopharmaceutical.

45. Licensees shall ensure that guidance levels for medical exposure are
determined as specified in the Nigeria Basic Ionizing Radiation Regulations revised as
technology improves and used as guidance by tnedical practitioners, in order that :

(0) corrective actions can be taken as necessary if doses or activities fall
SUbstantially below the guidance levels and the exposures do not provide useful
diagnostic information and qo not yield the expected medical benefit to patients;

(b) reviews can be considered if activities exceed the guidimce levels as an input
to ensuring optimized protection of patients and maintaining appropriate levels of
good practice ; and .



(c) the guidance levels can be derived from the data from wide scale quality
surveys which include activities of radiopharmaceuticals administered to patients
for the most frequent examinations in nucle~ mediCine.

46.-{ I) An ethical review committee of any other institutional body assigned
similar functions by Federal Ministry of Health shall specify dose constraints to be
applied on a case-by-case basis in the optimisation of protection for persons exposed
for medical research purposes if such medical exposure does not produce d~ect benefit
to the e?tpO'Sedindividual.

(2) Licensees shall constrain any dose incurred knowingly by those voluntarily
helping (other than in their occupation) in the care, support or comfort of patients
undergoing medical diagnosis or treatment, and to visitors to patients who have
received' therapeutic amounts of radionuclides, to a level not exceeding that specified
in the Second Schedule in the Nigeria Basic Ionizing Radiation Regulations.

47.-{ I) In order to restrict the exposure of members of the public and in
particular, members of the household of a patient who has undergone a therapeutic
procedure with unsealed radionuclides, such a patient shan not be discharged from
hospital before the activity of radioactive substances in the body falas below the
recommended. guidance levels.

(2) Written and spoken instructions to the patient concerning con~ct with
other persons and relevant precautions for radiation ptotection shall be proiyided as
necessary.

(3) Patients under bone pain palHation therapies shan be discharged based on
local rules, which take into account the external exposure rate, the risk of contamination
and the patient's condition.

(4) Special consideration shall be given to the ~ase of incontinent patients.

4~.-{I ) Licensees shan promptly inves~igate :

(a)any therapeutic treatment delivered to either the wrong patient or the wrong
tissue, or using the wrong radiopharmaceutical, or with a dose or dose fractionation
differing substantially from the values prescribed by the medical practitioner or
which may lead to undue acute secondary effects ;

(b)any diagnostic exposure substantiany greater than intend~ or resulting in
doses repeatedly and substantially exceeding the es~ablished guidance levels ;
and

(c) any equipment failure, accident, error, mishap or other unusual occurrence
with the potential for causing a patient exposure significantly different fr~m that
intended.

(2) Licensees shall with regard to any investigation made under these re~ons :

(a) calculate or est;imate the doses received and their distribution within the patient;

(b) indicate the corrective measuresrequir~d to prevent recurrence-ofsuc~ an
incident:
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.(e) implement all the corrective measures that are under their own responsibility ;

(d)submit to t~ Authority, as soon as pQ8Sible after the investigation or as
otherwise specified by the Authority, a written report which states the cause of the
i!lcident and includes the information specified in sub paragraphs (0) to (e) as
relevant and any other information required ~y the Authority ; and

(e) inform the patient and his or her doctor about the incident.

..49. Registrants and licensees shall.keep medica" records for a period of 5 years
and make available, as required, types of radio pharmaceuticals administered to patients
and their activities and exposure of volunteers tn medicai research.

'P ARTVI-PUBuc EXPOSURE

SO.-i 1) The registrant and lif;ensee shall be responsible for controlling public
exposure resulting from a nuclear medicine practice.

(2) In order to control public exposures, the registrant and licensee shall be
responsible, with respect to the sources under their responsibility, for the establishment,
implementation and maintenance of: . . .

(0) protection and safety policies, procedures and organizational arrangements
for the usage, transport, storage and disposal of nuclear medicine sources to ensure
their safety and security in accordance with the requitements of the Authority;

(b) measbres for ensuring the optimisation of the protection of members of the
public;

(e) measures for ensuring the safety of such sources, in order that the likelihood
of public exposures are controlled;

(d) appropriate protection and safety training to the personnel having functions
relevant to the protection of the public, as well as periodic retraining and updating
as required, in order to ensure the necessary level of competence ;

(e) appropriate monitoriDg equipment and surveillance progranunes to assess
public exposure;

(f) adequate records of the surveillance and monitoring as required by the
Authority ; and'

(g) emergency plans and procedures, commensurate with the nature and
magnitude of the risk involved, and activate such plans and procedures in
accordance with the requirements of the Authority.

(3) Registrants and licensees shall :

(0) develop and implement use, storage and transport measures for ensuring the
safety and security of radiopharmaceuticals to control public exposures in
accordance with the requirements of the Authority; and

(b) control and maintain constant surveillance of radio~ctive sources that are
not in storage (e.g., when nuclear medicine sources are being transported or used
for treatment) and secure stored radioactive sources from unauthorized access,
removal, or use (e.g., the storage facility shall be locked at all titnes).



(4) Registrants and licensees shan be responsible for ensuring that the
optimisation pr~ess for ~asuresto control the disCharge of radioactiVe lIubstances
from a source to the environment is subject to dose constraints establishid or approved
by the Authority. . . /

51. Registrants and licensees shan:. ..
(a) ensure that visitors are accompanied;in any.conbJilled area by a pef$on

knowledgeable ab6ur.the protection and ~fety ~ for that area ; :

(b) provide adequate information and instructiOll to visitun before they enter a
controlled area so as to ensure. appropriat~.ptotecti~Jl of the v~sitors and of other
individuals who could be affected by then actions; . . .. / .

(e) make arrangements to control access of visitors to patients undergoing
radionuclide therapy and provide adequate information and instru.etion to these
visitors ,before they enter the'patient's room so as to ensure appropriate
protectiop ; and .

(d) ensure that adCquate tontral over entry of visitors to a supervised area is
maintaine<J and that appropriate signs are posted in such areas.. .

51. Registrants ~ Mcensees shall ensure that fo.r.s_oun;es for which they are
responsible, ~1.Jrespptimised in accordance with the requirtn~ oftheAuthority
are taken, as ,appropriate, for restricting public exposure \0 contamination in J(m
accessible,to the pUblic.

53. The registrant and the licensee shall :

(a) develop and implement a programme for safe disposal of radioactive wa1\te
or return of sources when their use is discontinued, as required by the Authority ;

(b) ensure that the activity and volume of.any radioactive waste rc!sulting from
the sources for which they are responsible are kept to the minimum practicable, and
that the waste is managed in accordal\ce ,with ~e requirements of the Nigerian
Ra~ioactive Waste Management Regulations, 2006 ; ,.

(e) ensure that the discharge of radioactive wastes to the public waste treatment
system and to the sewage system is within the limits specified by the Authority ;
and

(tf) maintain responsibility for all other radioactive sources until provisions have
been made to transfer the radioactive sources to an appropriate licensee or to an .
authorized waste disposal facility at the end of use .

. 54. The registrant a¢ licensee shall, as appropriate:

(a) establish and carry out a monitoring programme sufficient to ensure that the
requir,ements of the Authority regarding public exposure to radioactive sources are
satisfied and to assess, such eXpOsure ;

(b) establish and carry out a monitoring programme sufficient to ensure that the •
requirements that the Authority for discharges of radioactive substances to the
environment are satisfied; and I

(c) keep appropriate records of the results of the monitoring prograpnnes.

Contlol of
KCelS of
visitors.

Radio-ctive
contamina-
tion.

Radioactive
waste.

Monitorina
of public
exposure.



Safety
assessment.

Prevention
of accidents
and
mitigation of
their
consequences.

Emergency
plans.

PART VII-POTENTIAL EXPOSURE ANDEMERGBNCY tUNS

55.- (I) The registrant and licensee shall conduct a safe~' assessment applied
to aU stages of the design and operation of the nuclear'medicine facility, and present
the report to the Authority.

(2) The safety assessment sballinclude, as appropriate, a systematic critical
review of identification of possible events leadina to accidental exposure.

(3) The safety assessment sbaIl be docuincnted and, if apprOpriate, independently
reviewed by an expert, within the Quality Assurance progranune. Additional reviews
shall be performed as necessary whenever:

(0) safety may be compromisea as a result ofmodificatio~ of the facilities 'Jr of
the procedures ;

(b) operational experience or information on accidents or errors indicates that a
review is necessary ; or

(c) any significant changes to relevant guidelines or standards are envisaged or
have been made.

56.-( I) The Registrant and licensee shall incorporate within the Radiation
Protection Programme :

(a) defence in depth measures to cope with identified events, and an evaluation.
of the reliability of the safety systems (including administrative and operational
procedures, and equipment and facilitY.design) ;

(b) operational experience and lessons learned from accidents and errors ; and

(c) this information sbalt be incorporated into the trainin8. maintenance and
Quality Assurance programlnes.

(2) The registrant and licensee shaDprorq>dy inform the Authority of all reportable.
events, and make suitable arrangements to limit the consequences of any accident or
incident that does occur.

57.-( I ) On the basis of events identified by the safety assessment, the registrant
and licensee shall pr.epare emergency procedures.

(2) The procedures shall be clear, concise and unambiguous and shall be posted
visibly in places where their need is anticipated.

(3) An emergency plan shall as a minirnurn list or describe :

(0) predic~ble incidents and accidents and measures to d~al with them;

(b) the persons responsible for taking actions, with full contact details;

(c) the responsibilities of individual personnel in emergency procedures (nuclear
medicine physicians, medical physicists, nuclear medicine technologists, etc.) ;

(d) equipment and tools necessary to carry out the emerg~ncy procedures;

(e) training and periodic rehearsal ;

(/) recording and reporting system;



(g) inunediate measures to avoid unnecessary radiation doses to patients, staff
and public;

(h) measures to prevent access of persons to the affected area; and
(I) measures to prevent spread of contamination.

PART VIII-SAFETY IN THE TRANSPORT OF

RADIOACTIVE MATERIALS

58. The licensee shall comply with the requirements of the International Atomic
Energy Agency Regulations for the Safe Transport of Radioactive Material, TS-R-I
and Nigerian Transportation of Radioactive Sources Regulations, 2006 for all activities
involving transport of radioactive sources.

59.-{) Prior to each shipment of radioactive material to be dispatched, the
licensee or the legal person responsible for the transport shall make the necessary
arrangements with the source supplier, to receive and forward the relevut information
to the Authority.

(2) This information shall include the following for each package or container:

(a) the nuclide, number and activity of sources;

(b) a description of the source construction and performance tests, including
leakage tests ;

(e) special form approval certificate (where appropriat~;
(d) a description of tile package;

(e) approval certificate for Type A or B packages, or statement of co~riance
with International Atomic Energy Agency TS-R-I for other packages;

(/) details of any special arrangemeats required, induding m~i1ateral approvals,
where necessary ; and

.(g) a copy of the transport documents (to be sent to the licensee by fax or e-mail
before dispatch if possible).

(3) The licensee shall not agree to the dispatch of the consignnient by the
supplier unless all the above items under these regulations are complied with.

'. .
(4) The supplier and licensee <:l-touldagree the transport route and responsibility

for each stage of the journey .

.(5) Arrangements shall also be made for the following where necessary :

(a) the need for special handling equipment during transfer from Ofte'mode of
transport to another, or between vehicles;

(b) checking ofradiation dose rates from the package .or container;

(e) checking the corrett transport labels are attached to the package or container,
and replacing those that are damaged or illegible ;

(cf) ensuring that- the package or container .is securely attached to the· vehicle
and that the vehicle is correctly labelled;

(e) dealing with border controls; and
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ifi security of the consigmrtent during transport, particularly during delays or
'overnight stops.

60. The licensee shall return packages or containers to the source supplier afiet
receipt of a consignment of radioactive source.

61. With regard to returning empty packages the licensee shall :

(0) carry out dose rate and contamination monitoring of both the inside and
outside of the pacbge or container to ensure that there is no residual radioactive
material PW$ent and it can therefore be treated as 'an empty package or container;

(b) relllOve or cover all transport labels relating to the sour.ces contained in the;
package or container when-received;

(c) examine the packaae or container to-ensure that it is in good condition, and
then close it securely, rearring to any prO¢edures provided by the source supplier;

(d) attach a label t. the outside of the package or container stating "UN
2908 RADIOACTIVE MATERIAL EXCEPTED PACKAGE-EMPTY
PACKAGING" ;

(e) complete a transport document; and

(I) contact the source supplier and agree on the transport route and responsibility
for each stage of the journey, infonn the source supplier of the proposed date of
dispatch.

62.-{ 1) With regard to returning disused sources, the licensee shall apply for
an export licence from the Authority and provide the following information to the
consignee for each package or container:

(0) the nuclide, number an~ activity of sources ;
(b) a description of the source construction including leakage tests ;

(c) special fonn approval certificate (where appropriate);
(d) a description of the packaging in which the source is to be transported;
(e) approval certificate for Type B package, or statement of compliance with

International Atomic Energy Atomic TS-R-I for other packages (as appropriat~) ;
(I) details of any special arrangements required, including multilateral approvals.

where necessary ; and
(g) a copy of the transport documents (to be sent to the consignee by fax or e-

mail before dispatch, if possible). ..
(2) The licensee shall nordispatch the eonsignment unless !heY have r:eeeived

confirmation from the consignee that they are prepared to accept, it.

(3) The licensee and consignee shall agree on the transport route (as needed)
and responsibility for each stage of the jo~ey.

(4) The Licensee will normally be responsible frotp dispatch until the consignment
reaches the consignee's premises. I..

(5) All other arrangements are satisfactory, provided an agreement is reached in
advance by both parties and are also acceptable to the Authority and other regulatory
authorities involved.



(6) In order to prepare the consignment for dispatch the licensee shall :

(a) load the sources into the package, verifying the details to be provided to the
consignee e.g., serial numbers and comparable information to be entered on the
transport document ; .

(b) close it securely and then examine the package or container to ensure that it
is in good condition', referring to any procedures provided by the' sourc~ supplier;

(c) carry aut contamination monitoring of the outside of the package or c~)Otainer
to ensure that there is no residual radioactive material present and it is therefore
suitable for transport ;

(d) carry out dose rate monitoring of the package or container and attach
appropriate transport labels;

'(e) refrain from using the transport labels relating to the sources contai6ed in
the package or container when received; anll

(/) complete a transport document.

(7) Arrangements shall also be ma~e for the following where necessary :

(a) specify the need for special handling equipment during transfer from one
mode of transport to another, or between vehicles;

(b) ensure that the package is securely attached to the vehicle and that the
vehicle is correctly labelled;

(c) deal with border controls; and

(d) provide security of the consignment during transport, particularly during
delays.

PART IX-DFFENCES, PENALTIES AND ApPEALS

63.-( I) Any person who contravenes any of the provisions of these regu;Iations OlTences and
committed an offence. Penalties.

(2) Any person who cornntjts an offence under these regulations shall be liable
to the penalties as established in the enforceJ1lCnt policy issu~d by the Authority.

(3) The Authority shall impose peJ:lalties such as suspension or revocation of
authorization, imposing administrative fine or closure offacility or any combination of
these.

(4) Any person or corporate body who being. holder of authori~ation under
these regulations commits an offence shall be liable to prosecution in the:court of law
and upon conviction be liable to pay fines not exceeding H 1,000,000 for.n individual
and not exceeding ftlO,ooO,OOO for a corporate body or be given a jailterrn of not
exceeding ten years or both.

64. Any person may appeal to the Board of the Authority against a decision Appeal.
made against him pursuant to these Regulations.,/'

65. These Regulations may be cited as the Nigerian Radiation Safety iD Nuclear Citation.
Medicine Regulations, 2006.



DosE LIMITS FOR OccUPATIONAL AND PUBUC: EXPOSURE

OccUPATIONAL EXPOSURE

Dose Limits
I. The occupational exposure of any worker) shall be so controlled that the

/ following limits be not exceeded an :

(a) effective dose 0.f20 mSv per year averaged over five consecutive years;'

(b) effective dose of 50 mSv in any single year ;-

(c) equivalent dose to the lens of the eye of 150 mSv in a year; and

(eI) equivalent dose to ~ extremities (bands and feet) or the skin of5oomSv in
a year.

2. For apprentices of 16 to 18 years of age who are training for employment
involving exposure to radiation and for studertts of age: 16 to 18 who are required to
use sources in the course of their studies,. the occupational. exposure shall be so
controlled that the following limits be not exceeded:

(a) an effective dose of6 mSv in a year ;

(b) an equivalent dose to the lens of the eye of 50 mSv in a year; and

(c) an equivalent dose to tile extremities or the skin of 1SO mSv in a year.

Special Circumstances
3. When in special circumstances, a tempotary change in the dose limitation

requirements is app;oved pursuant to Nigerian Basic lonising Radiation Regulations :

(a) the dose averaging period ~tioned in paragraph. (1.1) (a) may exceptionally
be up to 10 conseeutive years as specified by the Authority, and the effective dose
for any worker shall not exceed 20 mSv per ye~r averaged ~ver this period and shall
not exceed 50 mSv itfany single year, and the circurnstance$ shall be reviewed when
the dose accumulated by any worker since the start of the .extended ~veraging
period reaches 100 mSv ; or I

(b) the teq>arary change in the dose limitation sballbe as specified by the
Regulatory Authority but shan not exceed 50 mSv in any yeat'eDd the period of the
tempomy change shall not exceed 5 years.

Public Exposure
;: Dose limits \

4. The estimat~ average doses to the relevant critical groups of members of the
public that are attribu~ble to practices shall not exceed the followillg limits: .

(a) an effective dose of 1 mSv in a year;
I, •

(b) in spec~l circumstances, an effective dose of up to 5 rosv in a single year
provided that the average do• .over five consecutive yeirs does not exceed I roSv
per year;

(c) an equivalent dose to the lens of the eye of IS mSv in a year; and.. .

(eI) an equivalent dose to the skin of 50 mSv in a year.



"5. The dose limits set out in this part shall not apply to comforters of patients,
i.e., to individuals knowingly exposed while voluntarily helping (other than in their
employment or occupation) in the care, support and comfort of patients undergoing .
medical diagnosis or treatment, or to visitors of such patients.

6. The dose of any such comforter or visitor of patients shall be cons~ined so
that it is unlikely that his or her dose will exceed 5 mSv during the period of a patient's
diagnostic examination or treatment.

7. The dose to children visiting patients who have ingested radioactive materials
shquld be similarly constrained to less than I mSv.

PROf'ESSO'lt SHAMSIDEEN BABATUNDE ElEOBA,

Director-Ge"eraV Chief Executive Officer
Nigeria" Nuclear Regulatory Authority

,
EXPLANATORY NOTE

(This note does not form part of the Regulations but it is
intended to explain its purport) i

I. 'These set of regulations are practice-specific efaborations ~( the Nigeria
Basic Ionizing Radiation Regulations which is derived from, but not ~ substitute to,
the International Basic Safety Standards (or Protection against IoniZing Radiation

. Sources (the BSS) published as International Atomic Energy Agency Safety Seges
No 115 in 1996.

2. Radiation safety in nuclear medicine (which throughout this document will
be taken to mean all clinical applications of radio nuclides) is based upon a number of
underlying principles:

(a) all clinical applications of radio nuclides shall be justified;

(b) the benefit to the patient in tenns ofconf1lllllltion of diagnosis, exclusion of
an alternative diagnosis and effective treatment exceeds the risk in each case;

(c) for diagnostic procedures, the exposure of p.•t;ents must be the minimum
necessary to achieve the diagnostic objective, taking into account norms of
acceptable image quality ;

(d) for therapeutic procedures, the exposure of nom181 tissue shall be. kept as
low as reasonably achievable consistent with delivering the required dose tf the
treabnent volume; and . •

(e) the protection of the public shall be optimised.

3. The Regulations provide, among other things, for the protection of patients,
workers and the public from the harmful effects of exposure to ionizing radiation.




