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Introduction

Patient Reported Outcome Measurements

According to competent authorities (European 
Medicines Agency (EMA) and Food and Drug Ad-
ministration (FDA) the term Patient Reported Out-
come (PRO) is an umbrella nomenclature, which 
covers single and multi - dimension measures as 
well in connection with the general health status 
of the patients, satisfaction with the treatment, ad-
herence to the treatment, symptoms and Health 
Related Quality of Life (HRQoL) [1,2]. In addition, 
PROs evaluate all the subjective perceptions of the 
patients, obtained directly from them [3]. These 
feedbacks offer information to the health care 
team to find the possible intervention for health 
status improvement, to develop the individualized 
therapy and also could be useful for the research-
ers or academics during the early development 
process [4,5]. Patient Reported Outcome Measure-
ments (PROMs) are performed mostly via self-re-
ported questionnaires. Generic and disease specif-
ic questionnaires are used for detecting PROs [6]. 
Importance of PROMs are documented, in the 
field of clinical trials are used in several years [7]. 
The competent authorities require to use PROs for 
the authorization of a new pharmaceutical drug or 

a new indication. HRQoL of life presents a specific 
subset of PROs. The definition of HRQoL based on 
the World Health Organization’s (WHO) health 
definiton is: „a state of complete physical, mental and 
social wellbeing and not merely the absence of disease or 
infirmity” [8].

Almost all chronic disorders mean life long 
treatment for the affected patients. To adapt for a 
long term therapy and the life style changes is 
quite a big challenge, and patient adherence to 
treatment and the persistence in long term, are 
essential for a successful therapy.  Based on this 
fact, it is important to take into account the 
patients perceptions from the very beginning at 
the early development phase, to fulfill the Patient 
Centered Care and the ensure the HRQoL. Ac-
cording to the World Health Organization’s 
(WHO) Quality of life Questionnaire (WHOQoL) 
the influencing factors are divided into 4 domains: 
(1) Physical health (e.g.: mobility, pain and dis-
comfort, work capacity), (2) Psychological (e.g.: 
negative, positive feelings, religion, personal be-
liefs), (3) Social relationships (e.g.: social support, 
sexual activity), (4) Environment (e.g.: financial re-
sources, transport, freedom) [8]. These dimensions 
are covering all relevant factors of HRQoL and 
could be useful to separate the influencing factors 
from the patients’ point of view.
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Formulation aspects of ocular drug delivery systems

Development of an ocular drug delivery system is 
a great challenge in the field of pharmaceutical re-
search and development, as human eyes are indis-
pensable for normal daily activities. Therapy of 
ocular diseases is a complex task due to the com-
plex anatomical and physiological barriers, pa-
tient-compliance and the unique physicochemical 
attributes of several active ingredients (API) ap-
plied in ophthalmology. Eyes are made up of two 
anatomical segments, the anterior segment is from 
the cornea to the lens, while the posterior segment 
contains the lens, vitreous humour, retina, sclera, 
and the optic nerve. The human cornea consists of 
five layers: the lipophilic epithelium, Descemet’s 
membrane, the hydrophilic stroma, Bowman’s lay-
er and the lipophilic endothelium. Lipophilic 
agents can permeate through the epithelium by 
passive diffusion, while the diffusion of hydro-
philic drugs is restricted because of the tight junc-
tions of the epithelium layer. Meanwhile the thick-
est layer of cornea, the stroma is hydrophilic, 
therefore the diffusion rate of lipophilic API is 
slower there, while hydrophilic compounds can 
pass it freely. For optimal transcorneal perme-
ation, a balance is needed in the lipophilic-hydro-
philic characteristics in case of the given drug de-
livery system. Physiological barriers, which are 
formed by the complex anatomical structure, de-
fend the eye from external agents. Tear film in-
cludes a lipid layer, water and mucin, which pro-
tects conjunctiva and cornea. Cornea and conjunc-
tiva also act as a barrier, which mainly restrict the 
penetration of API to the anterior tissues. Blood 
Aqueous Barrier is partly permeable for com-
pounds with low molecular weight. Because of the 
tight junctions of retinal blood vessels and retinal 
pigment epithelium, the Blood Retinal Barrier 
blocks the drug penetration from systemic circu-
lation, application of oral and intravenous dosage 
forms are limited, because large doses are needed 
for proper healing, which results not targeted 
presence of API and increase the possibility of un-
wanted side-effects. Moreover, the anatomical 
blockade, reflex mechanisms (blinking, increased 
lachrymal secretion) are induced after any exter-
nal stimulus, therefore the precorneal elimination 
accelerates the drainage of applied formulation 
from the ocular surface [9,10].

Considering the mentioned restrictions in ocu-
lar drug delivery, ensuring optimal and successful 
therapy is an exceptionally hard challenge. In the 

case of chronic diseases of eye, the target of thera-
py is mainly the posterior segment. Nowadays, in-
vasive routes like, intravitreal and subconjunctival 
injections are the most conventional methods, al-
though non-invasive innovations are published to 
reach the posterior segment, besides the therapy 
of ailments at the anterior segment of eye. Topical 
administration is the most favourable self-applica-
ble method, which does not need expert assis-
tance. Mainly eye-drops, inserts semisolid formu-
lations and contact lens are used As dosage forms 
[11].

After administration, the drug has to pass the 
hydrophilic tear film barrier. From the precorneal 
area the elimination of eye drop is through the na-
solacrimal drainage to the systemic circulation. 
The possibilities for permeation pathway from the 
tear film are the corneal and non-corneal routes. 
In the case of corneal pathway, the drug meets the 
layer formed by lipophilic corneal epithelial cells. 
Penetration of hydrophilic molecules are limited 
there, meanwhile lipophilic active ingredients per-
meate easily by transcellular passive diffusion. 
Under the epithelial multilayer, the hydrophilic 
stroma restricts the permeation of lipophilic 
drugs. The lipophilic endothelial monolayer is 
permeable for macromolecules, compared with 
the epithelium. The conjunctival scleral (non-cor-
neal) route is the other possible permeation path-
way after passing the tear film barrier, where the 
permeation of active ingredient mostly depends 
on the molecular weight. To reach the posterior 
segment, the formulation needs to pass the com-
plex anterior segment. The opposite directional 
secretion of aqueous humour also limits the per-
meation. Using novelties like cyclodextrins, lipo-
somes, nanoparticles, nano lipid carrier systems, 
polymer micelles and mucoadhesive polymers 
can overcome these difficulties [12–16].

Considering the fact, that eyes are one of the 
most sensitive organs in human body, the applied 
formulation must meet the physiological require-
ments. Preparation must be done in aseptic envi-
ronment, sterility of dosage form must be ensured 
during the therapy and parameters like pH, osmo-
lality, surface tension and viscosity must be opti-
mized to avoid side-effects [12,17,18]. 

Application of the Quality by Design methodology in 
product development 

The Quality by Design (QbD) approach of the de-
velopments is generally used in the pharmaceuti-
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cal industry and its application was forced by the 
regulatory authorities. The QbD method realizes a 
modern quality management thinking, as it is a 
risk and knowledge based systemic and holistic 
development model, described in ICH Q8 (R2), Q9 
and Q10 documents [19,20,21]. It focuses on pro-
found preliminary design, taking into consider-
ation of all stakeholder’s needs and requirements 
from the initial step. The stakeholders are: the pa-
tient, the pharma industry and the regulatory au-
thority and they have different requirements for 
having finally a product with proper quality, safe-
ty and efficacy profile [22–25]. The steps of a QbD 
based product development include the following:
1. Definition of Target Product Profile (TPP) and 

its quality indicators (Quality Target Product 
Profile, QTPP). This usually comprises thera-
peutic requirements and other quality demands 
(e.g. dissolution profile, stability aspects, etc.). 

2. Identification of Critical Quality Attributes 
(CQAs) and Critical Process Parameters (CPPs) 
which have critical influence on the desired fi-
nal product. The selection of the CQAs and the 
CPPs should be based on previous scientific ex-
perience and knowledge from relevant litera-
ture sources.

3. Risk Assessment (RA) is a systematic process of 
organizing information to support a risk deci-
sion and is the key activity of the QbD based 
methodology. RA can be initial, repeated and fi-
nal and RA results help to aim attention on the 
most critical influencing factors and avoid prof-
itless efforts in later phases of the development 
process. 

4. The next steps of the QbD approach are: the De-
sign of the Experiments (DoE) based on the RA 
results, performing of the experiment and es-
tablishment of the Design Space (DS), the con-
trol strategy, and finally considering the possi-
bility of the continuous improvements from the 
whole process point of view.
The challenges in case of the pharmaceutical 

formulation of an ophthalmic product, associated 
with special characteristics of the eye, and the cru-
cial effects on the patients, suffering from chronic 
eye disorders gave the basic to determine these 
two different stakeholders’ expectations and needs 
from their own point of view. There are a lot of 
standardized technological parameters which can-
not be altered just because the patients are unsatis-
fied with the product or with the therapy but also 
couple of these parameters could be changed ac-
cording to patients’ perceptions and expectations. 

The research team hypothesized that determina-
tion of these factors could provide feedback to re-
searchers for improving the formulation proce-
dure. Implementing patients’ aspects to the early 
development process granted the think of Patient 
Centered Care from the beginning and ensure the 
way to improve HRQoL and Patient adherence to 
treatment.      

Based on these facts, the main aim of the re-
search work was to improve the development by 
means of the QbD based methodology. This tool 
compares the patients’ aspects and expectation 
to researchers’ aspects, and also handles the 
pharmaceutical technology parameters in case of 
an ophthalmic product on a risk-based approach.  

Materials and Methods 

Evaluation of Patient Reported Outcomes

The PROMs were selected according to those 
chronic ophthalmic disorders, which can be treat-
ed by means of eye drops (glaucoma, chronic dry 
eye syndrome). Based on the evaluation these 
measures were selected based on the influencing 
factors which are crucial for the improvement of 
HRQoL in case of patients affected by chronic 
ophthalmic disorders, mentioned above [26–35].  
These factors were classified according to HRQoL’s 
dimension of WHO.

Definition of the QTPP and the Knowledge Space 
Development

QTPP forms the basis of the product development 
design. It is a prospective summary of the quality 
characteristics of the product that ideally will be 
achieved which include patient-relevant product 
performance and regulatory based professional re-
quirements. The QTPP selection was based with 
careful planning and consideration the relevant 
needs and special requirements in chronic oph-
thalmic disorders. This collection and systemic 
evaluation of the influencing factors is called as 
“Knowledge Space Development” [21]. The defined 
QTPP contains the following elements: 1. eye dis-
comfort (itching, redness, smarting, tearing, dry-
ness, irritation, swelling) 2. anxiety 3. daily routine 
4. health literacy 5. social support 6. work capacity.

Determination of CQAs

The identification of potential CQAs means the se-
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lection of those characteristics which influence the 
final product’s performance and quality. These 
critical quality parameters were defined from pa-
tient outcomes point of view. 

The following CQAs were selected: 1. Life-long 
therapy 2. Topical administration route 3. Dosage 
form (eye drop) 4. Local effect 5. Dissolution pro-
file (residence time) 6. Device to the administra-
tion 7. Microbiological stability 8. Physicochemi-
cal stability.

Determination of CPPs

CPPs come generally from the production meth-
od. In this special case the targeted observation 
process aimed the Medical Product Application.

In this patient focused theoretical research the 
selected CPPs are: 1. Storage (temperature), 2. 
Regimen (frequency of the administration), 3. De-
vice applicability 4. Long-term stability, 5. Long-
term sterility, 6. Application without decreased vi-
sion 7. Hygienic circumstances, 8. Mobile applica-
tion (alarm system).

Risk Assessment 

The RA was performed using Lean QbD Software 
(QbD Works LLC., Fremont. CA, USA, qbdworks.
com). According to the design of the software, the 
connections between QTPP elements, the CQAs 
and CPPs were thoroughly evaluated. The inter-
dependence between QTPPs and CQAs, as well as 
between CQAs and CPPs was structured and 
evaluated one by one, then rated on a three-level 
scale. This scale reflects the impact of the parame-
ters’ interaction on the product as high (H), medi-
um (M) or low (L). The probability of the occur-
rence of the critical factors was also estimated us-
ing the same three-grade scale. As the output of 
the RA evaluation, Pareto diagrams were generat-
ed showing the ranked parameters according to 
their critical effect on the aimed product.

Ishikawa diagram 

The Ishikawa, cause – effect, or fishbone diagram 
is a widely used quality improvement method. 
Ishikawa diagram illustrates possible causes of a 
problem and in sorts ideas into categories. Accord-
ing to the expected effect, all the factors can be 
summarized and grouped as inputs or causes. It is 
advised to form 4-6 major cause categories and 
based on these, the minor causes are classified [36].

For the visualization of the selected influencing 
factors in case of CQAs and CPPs, Ishikawa dia-
grams were set up as well. 

For determining the influencing factors as 
CQAs in case of a chronic ophthalmic disorder (ef-
fect), four major causes were selected according to 
WHO’s HRQoL classification: (1) Physical Health 
(2) Psychological (3) Environment (4) Sociological 
Relationship. 

To achieve the optimal ophthalmic formulation 
(the effect for selecting CPPs), the next dimen-
sions, causes were determined: (1) Stability (2) 
Formulation (3) Efficiency (4) Active Ingredient (5) 
Preparation (6) Patient Adherence. 

Results and Discussion 

This research work evaluated the key intervention 
possibilities in chronic ophthalmic disorders from 
the patients’ point of view for finding the increas-
ing point of the adherence in this life - long treat-
ment needing situation.

First, the QTPPs were identified, as follow: pa-
tients who suffer in chronic eye disorder and need 
life-long therapy, the aimed administration route 
was topical, and the selected dosage form was the 
solution (eye drop). The expected effect was a lo-
cal effect and an intermediate dissolution of the 
active ingredient is needed, as the residence time 
on the eye is limited to the physiological environ-
ment and state. The device was also the element of 
the QTPP, as it should protect the formula and 
helps in preservation of the microbial and physi-
cochemical stability. The long-term protection of 
the microbial and physicochemical stability has fi-
nancial advantages and helps in the every-day life 
of the patient if the medicinal product has no spe-
cial requirement for storage, handling etc. So, the 
QTPP elements were: (1) Life-long therapy (2) 
Topical administration route (3) Dosage form (eye 
drop) (4) Local effect (5) Dissolution profile (6) De-
vice to the administration (7) Microbiological sta-
bility and (8) Physicochemical stability (Table I).

It should be note that there are some essential 
requirements of the QTPP if the target dosage 
form is a solution, namely an eye drop. These es-
sential quality requirements are strictly regulated 
by the physiological needs of the topical applica-
tion and the researchers have to meet the pharma-
ceutical standards. These are: (1) pH (2) Viscosity 
(3) Osmolality (4) Surface tension. However, these 
factors were not part of the RA because one and 
all would mark with “high” impact without refer-

qbdworks.com
qbdworks.com
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Table I The selected QTPP elements, their target, justification and explanation
QTPP element Target Justification Explanation
Therapeutic 
indication

Chronic eye 
disorder

Globally more than 253 million 
people suffers vision impairment

Therapeutic indication is 
a suggested QTPP by the 
ICH Q8 

Investigated in 
the RA of this 

study

Target popula-
tion

Patients, who 
need life-long 
therapy

Life-long therapy determined the 
patents’ everyday life, decrease 
the HRQoL and leads to non-
adherence patients’ behavior 

Target patient group is a 
suggested QTPP by the 
ICH Q8 in the clinical set-
tings  

Administration 
route

Topical (eye) The topical use avoids systematic 
effects and drug-drug interac-
tions.
Administration of drug by avoid-
ing first-pass-metabolism, Blood 
Retinal Barrier and Blood- Aque-
ous Barrier. Expert competence is 
not needed for application

The route of administra-
tion has to be evaluated as 
a QTPP according to the 
ICH Q8 guideline 

Dosage form Solution (eye 
drop)

Local irritation is decreased per-
meability of drug is increased, 
compared with suspension for-
mulations

Dosage form is an essen-
tial QTPP element by the 
ICH Q8 

Site of activity Local Local effect is usually a general 
requirement of products for eye 
treatment. It is influenced by the 
solubility properties of the active 
pharmaceutical ingredient (API), 
the mucosal adsorption and wet-
tability.

It is critically related to 
the quality, safety and 
efficacy of the medicinal 
product. Being a QTPP is 
a therapeutic requirement 

Dissolution 
profile

Immediate 
release

Immediate effect is usually a 
critical expectation for locally 
administered products. The 
residence time of the formula is 
limited on the surface.

It is critical from the pa-
tients’ point of view

Device Proper to eye 
administration

Easy application, dose reproduc-
ibility are the main requirements. 
It is also linked to the microbial 
stability of the product.

It is critically related to 
the application safety and 
product quality

Microbial sta-
bility

Long term 
microbial sta-
bility

Antimicrobial stability is es-
sential in ocular drug delivery, 
considering of sensitivity of hu-
man eyes

It is critically related to 
the application safety and 
product quality

Physicochemi-
cal stability

Long term 
physicochemi-
cal stability

It is critically related to the ef-
ficient and safe application of 
medicinal product 

Default quality require-
ment

pH pH=7-9
pH=5-9

pH= 7-9 (optimal)
pH= 5-9 (acceptable, not painful)

Default quality require-
ment

Not investigat-
ed in the RA 
(strict regu-

lated factors)
Viscosity 30mPa*s Should be under 30 mPa*s Default quality require-

ment
Osmolality 300mosm/kg Should be close to isotonic level Default quality require-

ment
Surface tension 43mN/m Surface tension of tear is about 

43 mN/m. It  should be similar in 
the product because of optimal 
spreadability and therapeutic 
effect 

Quality requirement
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ence to have or not have connection to selected 
CQAs and/or CPPs. If these parameters would be 
part of the assessment mentioned bias in the re-
sults. All relevant QTPPs are visualized in the fol-
lowing table (Table I).

After the previous and profound QTPP deter-
mination cause-effects diagrams (Figure 1, 2) were 
set up for the visualization of the most relevant in-
fluencing factors.

As it can be seen in Figure 1, a chronic eye dis-

order affects every aspects of patients’ everyday 
life. Hard to compare the single effects according 
to their severity on patients’ life. According to this 
fact was summarizes all parameters which could 
cover every part of the affected patients’ life. If 
some of these factors damaged, supposed to lead 
ineffectiveness in the ophthalmic therapy.  

The formulation aspects can be seen in the form 
of an Ishikawa diagram in Figure 2. The diagram 
shows the influencing factors related to develop-

Figure 1 Ishikawa diagram of influencing factors related to the chronic eye disorders

Figure 2 Ishikawa diagram of influencing factors related to the ophthalmic formulation development
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ment of ocular drug delivery systems, although all 
of the interactions are difficult to represent with 
this method. Stability, efficiency, patient adher-
ence, composition and preparation are considered 
as the main groups of the diagram.

The previous visualization of the cause and ef-
fects relationships presented in the Figure 1 and 
Figure 2 helped in identification of the potential 
critical factors. So, the next step was the selection 
of the CQAs, based on the Figure 1. As there are 

originally determined and regulated critical fac-
tors (pH, viscosity, osmolality, surface tension), 
those critical quality factors were determined in 
this study as CQAs which could be modified ac-
cording to patients’ expectations and perceptions. 
The selected CQAs are “patient focused” quality at-
tributes in our present case. 

The identified CQAs were the following: (1) Eye 
discomfort (Itching, Tearing, Redness, Dryness, Ir-
ritation, Smarting, Swelling) (2) Anxiety (causing 

Figure 3 Results of the interdependence rating between CQAs and QTTPs as well as between CQAs and CPPs together 
with the occurrence of the CPPs

10.33892/aph
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by life-long treatment and the vision reduction) 
(3) Daily routine, like householding, reading, 
shopping (4) Health Literacy, which is determined 
by education level and current mental capacity or 
status (5) Social support, first of all family mem-
bers and friends (6) Work capacity, which could 
resulted as productivity loss or impairment of 
work performance. 

The physical aspects like eye discomfort es-
sentially influence the whole life, causes pain 
and overall physical disharmonies, which leads 
to negative attitude in some cases and could ex-
pand in psychological problem like, anxiety or 
depression. For people whose do not have vi-
sion problem, really hard to imagine that even 
performing the daily routine tasks have lot of 
difficulties, takes more time and could leads to 
misunderstanding, like patients do not recog-
nize a familiar person or a family member, pay 
in the shop with wrong bank note or cannot find 
what they wanted to buy. These causes humilia-
tion and presume that these patients will not 
leave their home after a while, especially if this 
come in younger ages. Besides, probable the 
problem will state at home as well. To perform 
the household or cooking will be more difficult. 
If the hygiene of the house is not enough suffi-
cient, patients do not want to invite friends or 
family members, which reduced their social life. 
The situation is a little bit easier, if there are 
some family member or friends who can sup-
port the life of the affected, but unfortunately 
many patients are alone and do not have any 
support. The vision impairment affects not just 
private life but labour life as well. There is no 
work which can perform correctly without good 
vision. The loss of productivity and the reduc-
tion of the work performance from one side im-
proved in negative feelings and from the other 
side in the long run could causes the loss of the 
work, which means lower monthly income and 
life quality reduction. For managing every kind 
of treatment crucial the patient’s personal equa-
tion. The usual heath literacy belongs to a suc-
cessful therapy output. If patients are not in ade-
quately educated and also do not want to under-
stand due to lack of interest in their own thera-
py, will not keep the defined treatment, loss 
some dose or overdose themselves, or do not use 
the device adequately, like the eye drop bottle, 
which is the determined device in our case. 

All these factors escalate the problem and de-
stroy the affected patients’ entire life. 

From the researchers’ point of view, first of all 
the technological parameters determined the pro-
duction of a drug, which was mentioned above as 
pharmaceutical standards In this case the produc-
tion steps of an eye-drop formulation are fixed, 
the composition and preparation depend on the 
physicochemical attributes of active ingredients 
and additives. The final formulation need to meet 
the strict physiological requirements, such as pH, 
osmolality, viscosity and surface tension. The 
preparation must be done under aseptic environ-
ment to ensure a sterile product and proper mi-
crobiological stability during the storage and the 
application of the eye drop. 

As the product production has severe defined 
elements in our present study “the application of the 
medicinal product by the patient” was identified as 
the process, and its critical attributes were identi-
fied as CPPs. The enumeration of the selected 
CPPs are: (1) Storage conditions, e.g. temperature, 
(2) Regimen, which is characterized by the fre-
quency of the drug application (3) Device applica-
bility, which is determined by the complexity of 
the drug application (4) Long-term stability (5) 
Long-term sterility (6) Application without de-
creased vision – this means the shortest time be-
tween the application and the perfect vision ca-
pacity to continue the daily routine, (7) Hygienic 
circumstances, e.g. clear hands, (8) Mobile appli-
cation, which functions as an alarm system to pay 
attention to the application of the next dose. 

The selected QTPPs, CQAs and CPPs were ap-
plied in the initial RA process. In the initial item of 
the RA the interdependence ratings were per-
formed. The interdependence was evaluated step 
by step by each pair of the CQA and QTPP ele-
ment, then by each pair of the CQA and CPP 
items. The effects of pairs by each other were esti-
mated using the three-grade scale, as the potential 
effect can be rated as high, medium or low. Figure 3. 
presents graphically the results of the interdepen-
dence rating as part of the RA between QTPP ele-
ments and the CQAs as well as the CQAs and 
CPPs as. The CQAs and CPPs are also presented 
in Pareto charts (Figure 4), generated by the soft-
ware, which shows also the numeric data of the 
selected critical factors and their ranking.

Figure 5 shows the relative severity –relative oc-
currence diagram. It has four quarters, which 
present the estimated occurrence and the estimat-
ed severity of critical factors related to the applica-
tion process from the patients’ aspects point of 
view. The most important is the “relative high oc-
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currence – relative high severity” quarter. In this 
study this quarter contains the factors like the reg-
imen (the frequency of a product use), the hygien-
ic circumstances (e.g. purity of hands and envi-
ronment), and the storage conditions (tempera-
ture).

Conclusion 

Our study delivered up those factors which are 
crucial from ophthalmic patients’ point of view – 
based on commonly used disease specific ques-
tionnaires’ items - and are worthy to take into 
consideration at the early development phase of 
formulation work. These are the essential ele-
ments which influence the pharmaceutical treat-
ment in ophthalmology and are capable to im-
prove the long-term patient adherence to treat-

ment, resulting in an increased HRQoL. Besides, 
apart from the patients and the researchers, the 
health care providers, like ophthalmologist, also 
play crucial role in the treatment selection and op-
timization. Figure 6 summarizes the partners in-
volved in the ophthalmology treatment. This fig-
ure also presages the completion of a further 
study, because the researcher and the patient as-
pects were evaluated in this present work.

If the storage condition, the frequency of the 
drug application and the comprehensive hygienic 
circumstances are highlighted during the formula-
tion process, for example ensuring with primary 
wrapper change, or ensuring reduced application 
frequency, possible to help for patients during 
with drug application process, which was deter-
mined as the critical process in our study. Howev-
er, our study has some limitations as well, which 

Figure 4 Pareto charts according to numeric data of CQAs and CPPs
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needed further observation and examination. First 
of all, the collected results need to apply during 
formulation process in practice and also impor-
tant to ask the affected patients directly about 
their opinion to justify our results via self-report-
ed questionnaires. The main aim of this study was 
to compare the patients’ and the researchers’ ex-
pectations and perceptions to give feedback for 
early development process via QbD based man-
ner. This QbD based manner was achieved and 
RA was performed by using all affected parties’ 
opinion. The research work is a method develop-
ment which needs to be proved by further real-life 
experiments. However, the work aimed to devel-
op a method which could be used as a basic for 
practical application. The most important out-
come of the research is that if there is a concrete 
specific chronic eye disorder as a target, by using 
the QbD approach, the determination of  the tar-

get product profile and its desired quality is pos-
sible in the first step. Then, based on the QTPP 
and related knowledge from the literature and 
practice the CQAs and CPPs can be identified. Af-
ter performing the risk assessment, the design of 
experiments can be made and later the DoE-based 
experimental work the will be resulted in the de-
termination of the design space. The information 
needed to the QbD based formulation-design can 
originate from the scientific literature and directly 
form patients via PROMs. In our specific case 
those questionnaires’ items (more specifically the 
issues which were covered by the items) were 
used which are the most common regarding to 
chronic ophthalmic disorders. The presented 
method helps in systemization of the available in-
formation on a risk-based manner. By a further re-
search, patients should be interviewed directly via 
questionnaires and the responses could be com-

Figure 5 The application process dependent relative-severity – relative occurrence, based on selected CQAs
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pared to technologists’ and health care providers’ 
point of view as well. The “Patient Centered 
Care”-approach can be provided from the very 
beginning, if the patients’ needs and requirements 
are taken into consideration from the design phase 
of the pharmaceutical formulation and it is built in 
during the whole development process. In addi-
tion, by the presented risk-based method several 
useful results can be predicted to both of the par-
ties, as this model can improve the satisfaction of 
the patients and can improve the success of the 
drug development.
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