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CONTEMPORARY CHALLENGES OF PHARMACEUTICAL COMPOUNDING IN
SOUTHERN NIGERIA: RESULTS OF SURVEY
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In the past decade the pharmacy practice worldwide has witness a trend shift from product-orientation to pa-
tient-orientation. This and other reasons encouraged the Nigerian government and its institutions to systemati-
cally de-emphasized through its budget, funding for the development of compounding unit.

Aim: The aim of given article was to examine the challenges facing compounding pharmacists in hospital phar-
macies, cost estimating of extemporaneous preparations and searching of solutions.

Methods: A closed and open-ended format questionnaire was distributed to 50 compounding pharmacists in
Rivers State of Nigeria. The questionnaire comprised of a cover letter and 10 items which cut across personnel
training, staffing, premise and equipment, logistics, cost of compounding, national reference standards on com-
pounding, in-pharmacy control.

Results: From the survey results, challenges of compounding pharmacies in southern Nigeria such as inade-
quate manpower, absence of electronic documentation, facilities and funding; lack of national formulary on ex-
temporaneous formulations and locally conducted stability tests were revealed. Cost of extemporaneous prepa-
rations ranged from 1-15 US dollars.

Conclusions: Development and implementation of easily accessible national formulary on extemporaneous for-
mulations and their stability study, development of standard operating procedures for all activities in the phar-
macy and staff training on recent technologies in compounding preparations are recommended

Keywords: compounded preparations, hospital pharmacy, questionnaire, standard operating procedure, nation-
al formulary, stability

3a ocmanne oecamunimms 6 papmayesmuyHill NPaKmuyi 8 Yycbomy C8imi CHOCmepicacmvcs meHOeHyisi nepexooy
8i0 NPoOyKmMoeoi opienmayii na opienmayito Ha nayienma. Yepes oany ma inwi npuuunu ypsa0 Hizepii ma tioeo in-
Cmumyyii cucmemMamuyHo CKopouyioms 0100#CemHui KOWmu Ha PO36UMOK OJI0KY anme4Ho20 8UL0MOBIEHHS.
Memoro danoi cmammi 6y10 6usHaUeHHA NPoOIEeM, WO NOCMAIOMb neped PapmMayesmusHuMu npayieHuKamu
20CNIMANLHUX ANMeEK, OYIHKA 8APMOCII eKCIMEeMNOPAIbHUX TIKAPCLKUX 3aC00i6 ma NOWYK piuies.

Mamepianu i memoou: Anxema, wo exmouana 6 cebe 3akpumi i 6IOKpumi numanHs, 6yna nowupena ceped 50 gap-
Mayesmie supobHuuux anmex 6 wmami Pieepc, Hieepia. Anxema cknaoanacs 3 noscnioganvhoi sanucku i 10 numan,
AKI CIOCY8ANUCS HABYAHHA NEPCOHATY, KAOPOBO2O 3abe3nedenHs, npumilyents ma oONa0HaANM S, T02ICHMUKY, 6aPOC-
Mi U20MOBNCHHS, HAYIOHANLHUX CIMAHOADIMNIE BUSOMOGIIEHHS, GHYMPIUHLOANNEYHO20 KOHMPOJIIO SAKOCHIL.
Pezynomamu: Buxooauu 3 pezynbmamis ankemyeauHs, npooremamu supoonudux anmex y nigdenniti Hieepii €
HEeHANeNCHA KIIbKICMb NePCOHAY, 8IOCYMHICMb eleKIMPOHHO20 OOKYMEHMYBAHH S, 001a0HAHHA | (PIHAHCYBAHHS,
OY0 8UABIEHO BIOCYMHICMb HAYIOHAILHO20 QOPMYIAPY eKCMEMNOPATLHUX JIKAPCOKUX 3ac00i6 ma npoeeoeHux
docnioxcenb Ha cmabinbHicmsb. Bapmicms excmemnopanbHux aikapcbKux 3aco0ié Koausaemscsi 6 mexicax 6io 1—
15 donapis CILIIA.

Bucnogku: Pexomenoyiomvcsa po3podka ma 8nposaodicenuss 1e2ko 00CMyNnHO20 HAYIOHAIbHO20 POPMYI[pY HA
eKCMeMNOPAaIbHI JIKAPCbKI 3acobu i ix eugueHHs cmabilbHOCMI, pO3POOKA CMAHOAPMHUX ONEPAYILIHUX NpoYye-
Oyp 022 8Cix 6u0ig JisibHOCMI 6 anmeyi i NiOBUWEHHs K8aniikayii nepconany npo HOGIMHI MeXHONL02TT 6ueomo-
8l1eHHA JKAPCLKUX 3ac00i6 8 anmeKax

Knwuosi cnosa: nixapcvki 3acobu anmeuno2o 6UOMOSIEHHA, 20CHIMANbHA AnmeKd, aukemd, CMAaHOApmMHA
onepayitina npoyedypa, HayloHAILHULL QOPMYIAP, CMAOLIbHICMb

1. Introduction
In the past decade the pharmacy practice world-

2. Formulation of the problem in a general
way, the relevance of the theme and its connection

wide has experienced a shift from product-orientation to
patient-orientation [1-3]. Compounding is the prepara-
tion (mixing, altering, assembling), under the supervision
of a licenced pharmacist, of a medication that is not
commercially available in the concentration or form
needed for a specific patient pursuant to a prescription
[4]. Products of compounding are called compounded
preparations, extemporaneous formulations and com-
pounded medications. The British pharmacopoeia refers
to them as unlicensed medicines [5].

with important scientific and practical issues

At the present stage of development of pharmaceu-
tical industry there is a need to preserve the compounding
of medicines in pharmacies. The Nigerian government and
its institutions also have over the years, systematically de-
emphasized through its budget, funding for the compound-
ing unit. Today the compounding of medicines usually
involves a small number of state and hospital pharmacies.
In this regard, the majority of the population is limited
acquisition opportunities in extemporaneous preparations.
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3. Analysis of recent studies and publications in
which a solution of the problem and which draws on the
author

Organizational and economic problems of phar-
maceutical compounding and its preservation for a long
time are discussed by the pharmaceutical community
[6-9]. Usually these problems are due to insufficient de-
velopment of the pharmaceutical legislation in the ab-
sence of adequate funding.

4. Allocation of unsolved parts of the general
problem, which is dedicated to the article

Study of problems of pharmaceutical compound-
ing and dynamics of main economic indicators are rele-
vant today. These include compliance to good com-
pounding and pharmacy practices such as standard oper-
ating procedures, accessible harmonized national formu-
lary and updates on local stability tests for extemporane-
ous formulations, quality control, and cost of extempora-
neous preparations, logistics and adequate facilities.

5. Formulation of goals (tasks) of article
The aim of this study is to examine challenges
facing compounding pharmacists in hospital pharmacies

in southern Nigeria, cost of extemporaneous preparations
and proffer solutions.

6. Statement of the basic material of the study
(methods and objects) with the justification of the
results

A closed and open-ended format questionnaire
was distributed to 50 compounding pharmacists. The
survey was conducted in River State (southern Nigeria)
within the period of October — December 2015. The
questionnaire comprised of a cover letter and 10 items
which cut across personnel training, staffing, premise and
equipment, logistics, cost of compounding, national ref-
erence standards on compounding, in-pharmacy control.
The statement was considered accepted if it is affirmed
by 50 % of the respondents. Data from questionnaire
were analysed into Microsoft Excel 2010 and summa-
rized below.

Out of the 50 distributed questionnaires, a total of
48 were returned, representing a 96 % response rate of
the sample size. Mean scores were determined for each
item and the summarized data presented below.

Table 1

Relevant responses from administered questionnaire

# Questions Scales (responses)
Do you believe a biennial
seminar/workshop for com- Yes No
1 pounding pharmacists on re-
cent scientific research is . .
necessary? 100 % 0%
. API, as part of commercial drug
2 Type of API use_d during Pure (tablet, capsule, injection etc)
compounding
71% 92.9 %
Import- .
ed(ORA-Plus, Locally a_lvall- Abstained from answering
. able (Vit C, Both .
3 Vehicles/bases used ORA- - question
Vit BCo etc)
Sweet etc)
47.6 % 38.1% 11.9% 24 %
4 What determines the cost of a API Base/Vehicle Both Abstained fm”.“ answering
R question
X 16.7 % 23.8% 524 % 71%
Abstained
Possible high cost for a com- 1USD 1-3USD 35USD | 5-15USD | >15USD from
5 ounded preparation ($) answering
P guestion
24% 16.7% 61.9 % 4.8 % 71% 71%
s | Possible low costforacom- | <0.5USD <1USD 1-3USD | 3-5USD AbSta'”eng‘;{?Of]”S""e“”g
pounded preparation ($) g
9.6 % 143 % 61.9 % 71% 71%
Awareness/existence of Nig. Aware Not aware Abstained from answering
7 Ref. standards on compound- question
ing or quality control
24% 95.2 % 24%
Existence/awareness of stabil- Abstained from answering
8 ity tests conducted in/for the Aware Not aware question
country 35.7% 61.9 % 24%
9 Adequacy of quality control Adequate Inadequate Abstamegl]‘;(;?c)?]nswermg
lab 214 % 76.2 % 2.4%
10 Who should equip the Q.C. Hospital Government Pfrilr\r/s;e H+G All stakeholders
?
Lab? 33.3% 42.9 % - 11.9% 11.9%
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Cost: Compounding in Nigeria is done mainly in
government-owned hospital pharmacies, where the cost of
extemporaneous preparations is highly subsidized. Whilst
61.9 % of respondents pegged the possible high cost of a
compounded prescription to be in the range of 3-5 USD,
extemporaneous formulations in the pharmacy could go
for as high as 15 USD. 61.9 % of respondents pegged the
lowest possible cost of a compounded prescription to be in
the range of 3-5 USD. 52.4 % of respondents agree that
the cost of both APIs and vehicles/bases determine the
final cost of the extemporaneous medication. The cost of
APIs is subsidized if they are included in the National
health insurance scheme (NHIS) drug list [10]. A fee
(maybe fixed) for compounding service as proposed and
obtainable in some countries should be stipulated to enable
the pharmacist place the patient as the primary focus and
the cost of the product as a secondary in priority [11].

Personnel and training: 100.0 % of the respond-
ents approved a biennial seminar/workshop on recent
scientific development on compounding; the curriculum
should include the course of quality assurance of com-
pounding preparations [12].

Staffing: The ratio of compounding pharmacists to
population is very low [13]. This poses a threat of wear-
out, prescription errors and less time devoted to patient
counselling on medications. Compounding is done main-
ly by pharmacists.

Documentation: Thanks to routine preparation of
monthly reports the practice of documentation has being
strong. However, only 30.9% of respondents had
switched to electronic (computer-based) documentation
of compounded formulations. Their reasons bothered on
time constraint as a result of understaffing.

Logistics: availability of required APIs and excip-
ients (vehicle/bases) is an important aspect of compound-
ing. Although use of pure substances is preferable,
92.9 % use commercial drugs (tablet, capsules etc.) as
APIs for compounding. Vehicles/bases utilised include
ORA-Plus, ORA-Sweet, cherry syrup, simple syrup USP.
A staggering 50 % of the respondents said there was dif-
ficulty accessing required ingredients for compounding.
The problem of logistics is being tackled by both the
Nigerian government and the Pharmaceutical Society of
Nigeria through a proposed Mega drug distribution Sys-
tem [14, 15].

Premises and equipment: Until recently, the
pharmacy unit as a whole was planned and designed by
doctors. Pharmacists made no input. As a result com-
pounding units are poorly planned. Head of Hospitals
and clinics (doctors) are forced to make readjustments of
the pharmacy premises to meet a required specification
recommended by the NHIS [16], when they apply for
accreditation to join the scheme. Since compounding
units is not a compulsory requirement for registration of
hospital pharmacies with the scheme, pharmacists are
forced to make a strong case for its inclusion. Com-
pounding unit specifications should be stipulated and
included in the requirements for setup of a hospital.

Quality Control: 76.2 % complain of inadequately
equipped compounding units. 33.3 % and 42.9 % ascribe
responsibility of an adequately equipped compounding
unit on the hospital itself and government respectively.
11.9 % place the responsibility on both while the same
percentage believes all (including private firms) stake-
holders share the responsibility. All respondents (100 %)
acceded to the need for development and implementation
of standard operating procedures (SOP) for all activities
in the pharmacy, including all stages of compounding,
routine cleaning procedures, compounding equipment
and environmental conditions under which products are
prepared to enhance quality assurance [17].

In-pharmacy control: 100 % of the participants
(respondents) confirmed in-pharmacy control. Pre-
scriptions are vetted before compounding. Calcula-
tions and technology of production are checked by the
supervising pharmacist before compounding. The
compounded formulation is checked by another phar-
macist before dispensing. Stocks are checked monthly.
Erring pharmacists are retrained on the job. Raw mate-
rials are examined on reception, before storage and
before use. Inspection of compounding by regulatory
bodies is less frequent.

Reference standard: the reference standards used
within the pharmacy include the British Pharmaceutical
Codex, British Pharmacopoeia, United States Pharma-
copoeia, the American Society of Health System Phar-
macists Drug Information, Information from the Inter-
national Journal of Pharmaceutical Compounding and
other available sources that provide information on sta-
bility studies or recent updates relating to drug com-
pounding. From the survey, 95.2 % of respondents are
not aware of the existence of a national reference stand-
ard. Neither is 61.9 % aware of any stability tests being
conducted in/for the country (Nigeria). A template for
national formulary for compounded drugs is therefore
proposed in Fig. 1, similar to existing/proposed formats
in other countries [18-20].

This should be in a database form, containing
readily accessible formulary to pharmacists nationwide.
The formulary should include formula magistrals and
medicines prepared by a hospital or community pharma-
cy in accordance with instructions in a compendium,
pharmacopoeia or a formulary and dispensed by a phar-
macy to patients [21, 22].

It should be subject to regular updates and a
channel (or forum) [23] be created for inputs on new
formulas/recipe. The advantages include access to lo-
cally usable information, increased quality assurance,
inputs from academic and practicing pharmacists, and
a harmonised national formulary of suitable formula-
tions [24]. Stability tests should be made using prod-
ucts readily available in the country. Since generics of
the same drug may produce different stability results
due to the use of different excipients, it becomes nec-
essary that the specific company producing the generic
be mentioned.
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Formulation Record

Name/Strength/Dosage form: Propranolol 1 mg/ml Suspension

7. Shake well and label

Stability: 45 days
Reference:

Calgary and Area ,p. 179

Formulation, 5th Edition, 2004 p. 233.

Route of Administration: Oral
Ingredients Strength Quantity

Propranolol Tablets 40 mg 6 tablets
Distilled  water(wetting 4.8 ml
agent)
Citric acid Solution 25 % 1 ml
Simple Syrup qs 240 ml

Procedure:

l. Crush tablets in a mortar to a fine powder.

2. Levigate the powder with distilled water until a smooth paste.

3.  Add a small amount of simple syrup to form a smooth paste. Add more

syrup until a liquid is formed and transfer the contents into a graduated cylinder.
Use additional simple syrup to rinse the remaining drug from the mortar.

4. Add citric acid to the suspension in the graduate. Mix well.
3. QS to final volume with simple syrup.
6. Transfer the suspension into amber bottle

Storage requirements: Refrigerate. Keep in amber bottle. Protect from light.

L. Pharmacy Compounding Manual May 2011, Alberta Health Services

2. Milap C. Nahata, Vinita B.Pai, Thomas F.Hipple. Peadiatric Drug

Fig. 1. Proposed format for compounding preparation formulary

7. Conclusion

The survey reveals challenges of compounding
pharmacists in southern Nigeria such as inadequate man-
power, electronic documentation, facilities and funding,
access to a comprehensive national formulary on extempo-
raneous formulations and locally conducted stability tests.

Full electronic documentation, increased govern-
ment funding for quality assurance conditions, logistics,
adequate equipment of the compounding and quality con-
trol units, recruitment of more pharmacists is advocated.

An easily accessible national formulary on ex-
temporaneous formulations and their stability study, de-
velopment and implementation of SOP for all activities
in the pharmacy and staff training on recent technologies
in compounding preparation are recommended.
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DEVELOPMENT OF METHODS FOR DETERMINATION OF PHENOLIC ACIDS AND
FLAVONOIDS IN CAPSULES CONTAINING CORYLUS AVELLANA L. DRY EXTRACT

© N. Blyznyuk, Yu. Prokopenko, V. Georgiyants

The questions of standardization and quality control of both herbs and herbal remedies remain relevant, because
it is well-known that product quality standards are essential, whether consumer using herbs or drugs. The neces-
sity of the standardization methods development for the initial herbal material and capsule dosage form for the
further quality control under manufacturing conditions remains relevant.

Aim. The aim of our research was to develop simple, specific, accurate and reproducible methods for identifica-
tion of flavonoids and phenolic acids in capsule dosage form containing Corylus avellana L. dry extract.
Methods. The samples of gelatine capsules containing Corylus avellana L. dry extract for oral administration
were analyzed. The analysis was carried out using Camag HPTLC system.

The absorption spectroscopy determination of the sum of flavonoids was carried out using THERMO Scientific
Evolution 60S Spectroscope in wavelength range of 300-600 nm.

Results. As a result of HPTLC research rutine and quercitrine have been identified in capsule dosage form con-
taining Corylus avellana L. dry extract. Among phenolic acids, neochlorogenic and chlorogenic acids have been
identified.

Under the given conditions, the spectrum of the test solution had a maximum absorption at wavelength 406 nm.
The analysis of flavonoids total content in gelatine capsules containing Corylus avellana L. dry extract calculat-
ed as rutine has shown the content of 1,7 %.

Conclusion. Effective HPTLC and absorption spectroscopy methods for determination of flavonoids and phenol-
ic acids in capsule dosage form containing Corylus avellana L. dry extract have been developed. It has been
found that described methods are promising enough for standardization of capsules with Corylus avellana L. dry
extract and may be suggested for the quality control of the dosage form under manufacturing conditions
Keywords: capsules, Corylus avellana L., extract, HPTLC, absorption spectroscopy, phenolic acids, flavonoids

Tumannsa cmandapmuzayii ma KOHMPOAIO AKOCMI AK POCAUH, MAK 1 TIKAPCOKUX 3AC00I8 POCIUHHO2O NOXOOHNCEH-
HA HAOYBa€E aKmyanrbHOCMmi, 8PAX08YI04Y MOl PaKm, wjo CMaHOapmu AKOCMi NPoOYKYii € 6KPail GAXNCIUBUMU, He-
3ANeIHCHO IO MO20, YU BAHCUBAE CNOACUBAY JIKAPCHKI poCcauHu abo nixapcwki 3acoou. Heobxionicmv po3pobxu
MemMOOUK Cmanoapmu3ayii 0ns 6UXIOHOI POCIUHHOI CUPOBUHU MA KANCYIbOBAHO NIKAPCLKOI (hopmu 01 noda-
JLULO20 KOHMPOIO AKOCMI 8 YMOBAX 8UPOOHUYMBA 3ATUMAEMbCS AKMYATLHOTO.

Mema. Memorw nauioeo docriodicenns 6yia po3podka npocmoi, cneyugpiunol, mounoi ma 6i0meopiosanoi me-
moouxu i0enmugpikayii ¢rasonoiois ma QeHoNbHUX KUCIOM Y KANCYAb0SAHIN JIKAPCOKIl OPpMI 3 CYXUM eKCm-
paxmom Corylus avellana L.

Memoou. [[ns 00Ccrioxncennss SUKOPUCMOBYEANU 3PA3KU JCEIAMUHOBUX Kancyn 3 cyxum excmpaxmom Corylus
avellana L. ons opanvrozo 3acmocysanms. Ananiz nposoounu 3 sukopucmanuam cucmemu Camag ons BETCX.
Busnauennss emicmy cymu ragonoioie memooom abcopbyitinoi cnekmpockonii 30iUCHIO8AU 3 0ONOMO2OH0
cnexkmpomempa THERMO Scientific Evolution 60S y dianazoni xeune 300—600 Hm.

Pesyrvmamu. B pesyromami BETCX ananizy y kancyivoeaniti nikapcokiti popmi 3 cyxum excmpakmom Corylus
avellana L. 6ynu ioenmugpixosani pymun ma xeepyumpun. Ceped geHonvrux kuciom 6yau ioenmugikosani He-
0XNI0P02eH08A MA XOPO2EHOBA KUCTOMU.

B ymosax nposedenus chekmpo@domomempuyHo20 00CAIOHCEHHA CHeKmp 8Unpob08y8aAHO20 PO3UUHY MA8 MAK-
CUMYM NO2AUHAHHA 30 008cUnY X6uni 406 nm. Buicm cymu prasonoiois y sceaamunosux Kancyiax 3 Cyxum ex-
cmpaxmom Corylus avellana L. y nepepaxynxy na pymun cmanosus 1,7 %.

18




