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METHOD AND APPARATUS FOR 
VERIFICATION OF MEDICATION 
ADMINISTRATION ADHERENCE 

BACKGROUND OF THE INVENTION 

0001. It has been widely recognized that methods and 
systems for insuring proper medication ingestion by indi 
viduals are very important in defending against unnecessary 
sickness, deaths and other problems. Giving instructions and 
then letting patients fend for themselves has been shown not 
to work particularly well. This is because it is not only the 
improper ingestion of medicines that is the primary cause of 
medical danger. Rather, an overall lack of Sufficient patient 
guidance is part of the problem. Also, the inability to confirm 
a proper prescription regimen being provided to a user in the 
first place may cause a number of other problems with the use 
of such medication. While other systems have been proposed 
to ensure Such proper usage of medication, it is only the 
present invention that provides a complete Solution to the 
medication management problem. 
0002 Dr Lars Osterberg, M.D. and Dr. Terence Blaschke 
have reported in the New England Journal of Medicine, 
Adherence to Medication, (N Engl J Med 2005: 353:487-97) 
2005 an alarming lack of adherence to required medication 
protocol, further noting that while the average rates of adher 
ence in even clinical trials is “high, this number still com 
prises only rates of 43 to 78 percent. Most importantly, the 
authors note “The ability of physicians to recognize nonad 
herence is poor, and interventions to improve adherence have 
had mixed results.” Adherence, p. 487. The authors conclude 
“Poor adherence to medication regimens is common, contrib 
uting to Substantial worsening of disease, death and increased 
healthcare costs. Adherence, p. 494. The Trend Repot Series, 
2008 Patient Adherence Update. New Approaches for Suc 
cess, October 2008, report similar discouraging statistics. It is 
against this backdrop of poor adherence, and potential danger 
to patients, that the present invention operates. 
0003) A number of systems exist that provide instructions 
to a user regarding when to take a medication and records 
when the user indicates that a medication has been taken. U.S. 
Pat. No. 7.359.214 describes such a system. A device is pro 
vided that provides instruction to a patient regarding medica 
tions to take. Furthermore, the system may provide a method 
for determining that the prescription is appropriate given the 
patient's conditions, and other medications he or she may 
already be taking. The system may also provide a method for 
monitoring compliance of the patient with Such a regimen, 
through the dispensing of medicine in accordance with a 
predetermined treatment protocol. While such a system pro 
vides many improvements for easing a burden on the patient, 
this system Suffers in many ways. 
0004 Most importantly, this system provides no mecha 
nism for actually confirming that a patient is in factingesting 
or otherwise properly administering required medication. 
While the system may be sufficient for one who is in full 
possession of their mental faculties, any individual who may 
have difficulty following directions, or one who is actively 
avoiding medication may still not be taking required medica 
tion after it is dispensed. Furthermore, the system requires 
preloading of various medications into a dispenser, and thus 
likely requires regular visits by an administering manager to 
be sure appropriate medications are in fact loaded therein. It 
is Surely possible that an inexperienced user may place incor 
rect medications into the device, or may somehow provide 
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incorrect dosages into the device. Additionally, for poten 
tially more complex regimens, there is no method provided 
for insuring that a user is able to follow Such a protocol, and 
to thereafter confirm that the user has in fact taken all required 
medications in accordance with any provided instructions or 
the like, or has taken the medications according to one or 
more specifications or followed suggested procedures. 
0005 U.S. patent application Ser. No. 1 1/839,723, filed 
Aug. 16, 2007, titled Mobile Wireless Medication Manage 
ment System provides a medication management system 
employing mobile devices and an imaging technology so that 
a user is able to show a pill to be taken to the system, and the 
system can then identify the medication. Patient histories are 
available to an administrator, including various vital signs as 
measured by the system. Images may also be taken of the 
patient, provider, medication container or the like. While the 
system professes to ensure adherence to a protocol, the sys 
tem only provides such help if requested by a user. There is in 
fact no particular manner in which to ensure actual adherence 
or the relationship of adherence to the efficacy of the drug 
over time. When customizing a medication regimen or moni 
toring a personal medication regimen, this is particularly 
relevant. 
0006 Additionally, existing systems fail to maintain an 
audit trail for post administration review by a medical official, 
and further cannot therefore confirm confirmation of proper 
medication administration. Existing systems are further gen 
erally impractical in that they fail to address many of a 
patient's other healthcare needs, including billing, insurance 
paperwork and filing, education regarding healthy living and 
proper use of medications, easing obtaining refills for medi 
cations, and providing feedback to a medical service pro 
vider, for example, in advance of an appointment so that the 
medical provider can be prepared for Such an appointment. 
0007. Therefore, it would be desirable to provide a method 
and apparatus that overcomes the drawbacks of the prior art. 

SUMMARY OF THE INVENTION 

0008. In accordance with the present invention, a system 
and method are provided that allow for complete control and 
Verification of adherence to a prescribed medication protocol, 
whether is a health care provider's care, or when self admin 
istered in a homecare situation by a patient. The system and 
method preferably includes a means for receiving user medi 
cation information, including a medication profile and his 
tory, providing indications to a user regarding when to take a 
medication, and which medication to take, imaging medica 
tion either in pill or container form to confirm a correct 
medication is being taken, confirming, in accordance with the 
user medication history that a new medication will not con 
flict with an already being taken medication (including non 
prescription medication that may be used by a patient), scana 
group of medication containers or pills to inform a user which 
is the correct medication through the use of visual, verbal or 
other prompts, providing assistance information to aid a user 
in properly taking the medication, imaging, employing still 
photos, video sequences or other activity or gesture recogni 
tion techniques, the user to confirm that the medication is 
being actually and properly taken, providing any appropriate 
additional or special instructions, using the imaging to note 
any possible adverse effects associated with taking of the 
medication, accumulating statistics about adherence to a pre 
scribed protocol, assisting in reordering medication on an 
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as-needed basis and notifying a medical professional if the 
user is not properly following a prescribed protocol. 
0009 From beginning to end, a user is provided with a 
system and method that aids the user in properly following a 
protocol, while informing an administrator of any deviations 
from the protocol, either innocent or purposeful, by a user so 
that an early interaction may be provided. The present inven 
tion is the only medication adherence verification system that 
may determine whether a user is actually following a proto 
col, and provide additional assistance to a user, starting with 
instructions, video instructions, and the like, and moving up 
to contact from a medication administrator through phone, 
email video conferencing or the like, if it is determined that 
the user may benefit from such assistance. Upon prescription 
of a medication to a user and entry of appropriate medical 
information into the system, the pharmacist or other medical 
personnel may allow the system to image the medication or 
enter medication information in any number of ways, thus 
recalling one or more preferred protocols for administration 
of the medication. An image of the medication may be further 
provided to the pharmacist upon this or any subsequent refills 
of the medication and act as an added visual check to confirm 
proper medication administration. The personnel may then 
select a desired protocol, thus removing a likely point of error, 
incorrect instructions to a user. Further, a medication image 
may be shown to a patient when they are to take a medication, 
to thus further ensure proper medication is administered. 
0010. Further in accordance with the invention, access to 
such medication information may be made available to emer 
gency responders, hospital or other medical service providers 
or the like. It is contemplated that such information may be 
available by entering a predefined sequence into a patient's 
cellular telephone, other mobile device, or home based sys 
tem. Further access may be provided at a predetermined web 
site or the like. 
(0.011) Still other objects and advantages of the invention 
will in part be obvious and will in part be apparent from the 
specification and drawings. 
0012. The invention accordingly comprises the several 
steps and the relation of one or more of such steps with respect 
to each of the others, and the apparatus embodying features of 
construction, combinations of elements and arrangement of 
parts that are adapted to affect such steps, all as exemplified in 
the following detailed disclosure, and the scope of the inven 
tion will be indicated in the claims. 

BRIEF DESCRIPTION OF THE DRAWINGS 

(0013 For a more complete understanding of the invention, 
reference is made to the following description and accompa 
nying drawings, in which: 
0014 FIG. 1 is a flow chart diagram depicting top level 
functionality in accordance with an embodiment of the 
present invention; 
0015 FIG. 2 is a flow chart diagram describing a data entry 
and prescription assignment process in accordance with an 
embodiment of the present invention; and 
0016 FIG. 3 is a flow chart diagram describing a medical 
compliance regimen from in accordance with an embodiment 
of the invention; 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

0017. In accordance with the invention, a system and pro 
cess are provided that improve adherence to medical proto 
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col, and give administrators a tangible and concrete manner in 
which to confirm compliance or lack thereof, and the ability 
to intervene early in the process to ensure that patients are 
properly taking their medication. The system and method of 
the invention provide for prescription selection, instructions 
to patients on the use of any prescription medications, and 
verification to a doctor or other service provider of patient 
adherence to the prescribed protocol. 
10018. Referring first to FIG. 1, a data flow overview is 
shown. In accordance with the invention, existing industry 
medication information databases 110 are employed to 
access prescription, interaction, application and other avail 
able information about any number of proposed prescription 
and non-prescription medications. Further, patient medical 
records 115 are used, and as will be described below, are used 
in conjunction with the industry medical information and a 
medical professional's prescribing expertise to prescribe a 
medicine regimen, and enter such a regimen into the system 
of the invention at 120. Once entered into the system, a 
particular prescription regimen causes a set of user instruc 
tions 125 to be generated. Such user instructions may include 
general instructions about a particular medication, methods 
for ingestion, concerns about side effects, concerns about 
drug interactions with common substances or medications, or 
other medications prescribed to the patient by the system or 
by another medical service provider. It is contemplated in 
accordance with the invention that such set of user instruc 
tions may be interactive, allowing a user to view additional 
information about such instructions or prescriptions as 
desired. These instructions may comprise written, audio or 
video instructions. Furthermore, it is contemplated in accor 
dance with the invention that at various points during the 
instruction set, for example when a patient asks a particular 
type of question, or asks to receive additional information 
about a particular aspect of the medication or prescription 
regimen, that the system may reach out and contact a repre 
sentative of a medical service provider to provide the patient 
with additional, personal help as necessary, if it is determined 
that such intervention by the medical professional would be 
desirable to the patient. Thus, such a patient may be assisted 
in properly taking medication so that various errors do not 
take place. Indeed, in more traditional scenarios, it is only 
after perhaps finishing a prescription regimen and a return to 
a doctor that it is discovered that the medication may have 
been taken incorrectly. In accordance with the present inven 
tion, early intervention with such issues can be exercised to 
deter any possible unfortunate outcomes from improper 
administration of medication. It is contemplated in accor 
dance with the invention that a medical service provide or one 
of the individuals noted above be provided with a patient 
dashboard for managing prescription regimes for one or more 
patients. Such a dashboard allows the medical professional to 
monitor any number of patients in a manner that will be 
described below, allow statistical analyses of patient adher 
ence and other patient reactions, provide links to information, 
including recorded activity sequences for one or more 
patients, and generally allow the medical professional to 
monitor and administer medication to all of their patients 
form a convenient single access point. Such a dashboard also 
allows for monitoring of any health care providers that may be 
administering medication to a number of patients, or review 
of one or more administration sequences or the like. 
0019. Additionally, it is contemplated in accordance with 
the invention that the patient be provided with a user interface 
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dashboard or the like allowing of modification of prescription 
regimen and instruction information by the patient. Thus, by 
way of example, if a user is to take a particular medication 
before eating in the morning, the user may be able to deter 
mine when a reminder for such medication will be given. If 
the patient is an early riser, the reminder may be provided by 
cell phone or email at 6:00 AM. Conversely, if the patient 
sleeps late and normally does not eat an early meal, reminders 
can be set for later in the morning, thus matching a patient's 
schedule. Of course, any Such patient adjustments must be set 
within broader prescription regimen as defined by the pre 
scribing medical provider. It is contemplated in accordance 
with the invention that a touch or other user friendly graphical 
user interface be provided so that the user can easily manipu 
late any number of prescription factors, and perhaps enter 
additional information that may be useful to a prescribing 
medical provider, Such as level of fatigue, level of hunger, 
jitter inducing medications, etc. All of these data collection 
points allow for a smoother administration of medication to a 
patient, and therefore a more likely chance of adherence to a 
prescribed protocol. 
0020 Referring to the portion of FIG.1, the horizontal line 
indicates a time for patient ingestion or other administration 
of medication. In accordance with the invention, confirmation 
of patient adherence to the prescribed administration sched 
ule for the medication is determined. While such confirma 
tion may take a number of forms, in accordance with the 
invention, a preferred method for Such confirmation may 
include capturing a video sequence of the patient actually 
administering the medication. In a further preferred method, 
Such a sequence for Such confirmation may include employ 
ing a facial recognition sequence or other biometric confir 
mation that a particular patient is in fact receiving treatment. 
Activity recognition, gesture recognition or other feature for 
determining whether a particular Subject movement meets a 
predefined movement sequence may be employed to be sure 
that the patient is properly taking prescribed medication. The 
patient may then display a medication container and/or an 
actual pill or other medication form to an imaging apparatus, 
and the apparatus confirming that the medication is correct 
and is the currently prescribed medication to be taken through 
the user of text recognition, pill recognition, or other appro 
priate medication recognition scheme. This sequence of steps 
therefore acts as an audit trail each time a medication is taken, 
that can be reviewed later, to ensure that a patient is properly 
following a regimen. 
0021. Furthermore, in accordance with the present inven 

tion, a video image of the patient actually administering or 
ingesting the medication may be taken and stored so that 
actual confirmation may beachieved, rather than simply rely 
ing on the patient to state that a particular medication was 
administered. Such a video image may be captured or stored 
in any appropriate format given a selected type of activity or 
gesture recognition that is employed in accordance with a 
particular embodiment of the invention. Such may include 
full video, biometric data points, recording of movement of 
an article, such as a bracelet or the like, affixed to the patient 
or administrator, use of mapping to provide a stick figure or 
other body movement tracking technique, or gesture or activ 
ity recognition to determine movement or the like. Finally, in 
accordance with the invention, if recording of a video of a 
patient having the medication administered thereto is not 
possible, the system of the invention will recognize such an 
issue and request audio confirmation as a next best option. If 
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the audio confirmation is also not possible, then a less reliable 
method of confirmation, Such as a keyboard confirmation by 
the patient may be accepted. If higher reliability methods of 
confirmation are not available for an extended period of time, 
an alarm is preferably forwarded to a medical professional to 
inquire as to reasons and to remedy any situation that might be 
wrong in the administration situation. 
0022. These steps of confirming identity, confirming 
medication and confirming administration are then reviewed 
to verify adherence to the prescribed protocol at 135. Such 
review is preferably performed automatically by a computing 
system that is able to align the actual recorded images with 
ideal or expected images, or through the user of other activity 
or gesture recognition as mentioned above. In the case of 
facial recognition and bottle or pill recognition, such tech 
niques are known in the art. With regard to video confirmation 
of adherence to prescribed medicine administration proce 
dures. Such processing may include various stick figure com 
parison analyses, motion recognition analysis, or other 
schemes as noted above able to determine whether appropri 
ate actions have been performed by the patient. 
0023 The ability to provide automated determination of 
adherence to proper administration procedures allows for a 
large number of Such images to be review in a short period of 
time. Evenifactual and complete lack of adherence is notable 
to be determined 100% in each possible situation, the ability 
to pre screen the administration video captures to remove 
from further consideration administration situations that are 
clearly compliant may reduce a number of compliance situ 
ations to be reviewed by a medical professional substantially. 
0024. In an additional embodiment of the invention the 
imaged sequences used for activity recognition to determine 
regimen adherence may be further used to check for adverse 
or other reactions to taking of the medication. Thus, in addi 
tion to simply determining proper adherence to a protocol, 
Such activity or gesture recognition may determine any num 
ber of different actions that may have been taken by a patient. 
Thus, actions taken before medication administration, or 
actions taken after medication administration may give 
insight into reasons for particular responses, etc. Thus, before 
administration, in accordance with the invention, activity rec 
ognition may determine a current activity of a user. Any 
Subsequent reminders to take a medication may in part be 
based upon this determined activity. By way of example, if a 
user is putting on a coat, or is determined to be leaving a 
residence or other facility or the like, a reminder to take a 
medication before leaving may be provided, even if earlier 
than normal, or if medication is portable, the user may be 
reminded to take the medication with them, and then subse 
quently reminded to administer the medication via notifica 
tion on a mobile device. By way of further example, if the user 
is cooking, a reminder may be given to take the medication a 
predetermined time before eating. Other scenarios may be 
possible, thus allowing greater response from the system to 
ensure proper medication administration by a patient. Addi 
tionally, various patient consent issues may be prompted and 
recorded in accordance with the invention. Patients may ask 
further additional questions regarding such consent, thus 
insuring that patients have all of the information they need to 
make informed consent decisions, and medication providers 
have proper evidence of Such consent. 
0025 Similarly, actions after taking medication may give 
insight into patient responses. Notice of fainting, falling 
down, lack of motion, facial gestures, gastrointestinal distress 
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or the like may all be logged as adverse reactions to a particu 
lar medication regimen, and may allow for adjustment of 
dosage or prescription instructions in the future for the 
patient. If adverse reactions are severe, an immediate medi 
cation review and contact from a medical professional may be 
provided to cure the issue. Additionally, the system in accor 
dance with the present invention may be directly tied and be 
interoperable with a pharmacy or medical provider's systems, 
thus allowing Such recommendations for dosage changes, 
regimen changes and the like to be forwarded to these pro 
fessionals automatically. Through Such links, reordering 
medication, dosage changes, medication changes and the like 
may be automatically provided. Furthermore, ease of provid 
ing additional prescriptions can be enhanced as patient, medi 
cation and regimen information will already be available to 
the pharmacist or medical service provider. 
0026. After such automatic, or combination of automatic 
and manual, adherence verification is performed allowing a 
health care provider or other medical professional to review 
and Verify results of the automatic comparison or direct 
review of captured activity sequences, and indication of 
variation from a desired identity, medication or application 
procedure may request administrator review of the situation, 
and intervention as may be determined necessary at 140. Such 
review may be required immediately as an emergency situa 
tion may exist, or such review may be less urgent, perhaps 
requiring an electronic communication with Suggestions or 
the like from such an administrator or the like. Additionally, 
such adherence review may be stored over time for a particu 
lar patient, thus allowing for various medication trends to be 
determined, such as if a patient misses medication at a same 
time each week, or an indication that one particular health 
care worker aiding the patient may occasionally give an incor 
rect medication dosage amount. Thus, in addition to allowing 
for immediate notice of problems in medication administra 
tion, an audit trail for tracking the actions of various health 
care providers is generated. 
0027. Therefore, in accordance with the invention as set 
forth in FIG. 1, a method and system are provided in which 
patient adherence to a prescribed medication regimen can be 
reviewed, acutely for a particular instance, or over time to 
determine any changes in behavior of a patient. Because all 
aspects of Such adherence are monitored preferably visually, 
and do not rely on patient confirmation of medication admin 
istration, desires of the patient are taken out of the equation, 
and a true review of actually procedures used in the medica 
tion administration can be studied. 

0028 Referring next to FIG. 2, a more precise description 
of the data, medical record and prescription regimen entry 
will now be described. As is shown in FIG. 2, a number of 
entities may be able to enter information into a system in 
accordance with the invention. Such individuals may include 
a doctor 202, a pharmacist 204, a patient 206 and a caregiver 
208. Each of these individuals may be provided with different 
rights for data entry. For example, a doctor may be provided 
with the ability to alter patient information, basic medical 
statistics, and virtually all other medical information included 
in a database. A pharmacist may be limited to entering infor 
mation about a particular prescription, including when deliv 
ered to a patient, type of pill or medication, dosage size, refill 
availability, etc. A patient may be limited to providing per 
Sonal information, and perhaps other relevant information, 
Such as non-prescription medication usage, alcohol con 
Sumption, recent symptoms, reaction to use of particular pre 
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Scription medications and the like. A caregiver may be limited 
to entering information about patient reactions, times of 
administration of medication and the like. Such data entry 
allows for the tracking of an audit trail at this step of admin 
istration as well. 

0029 Information from each user of the system is com 
bined, where available, and formed into a prescription medi 
cation entry 210. In particular, a preferred list of information 
that may first be provided in accordance with the invention in 
order to organize the system may comprise a patient name, a 
user name, if that user is not the patient, and information to be 
used to provide various alerts, such as a patient email for 
prescription reminders, contact information for a doctor or 
caregiver for emergency contact, or the like. In addition, in 
accordance with the invention, facial images of the patient 
and other people interacting with the system are stored, or 
other biometric identifiers, such as fingerprint identification, 
retinal identification, Voice recognition, various provided 
RFID tags or the like may be employed. Of course, if the 
patient is a returning patient, Such information may be 
extracted from an existing database stored with another, pre 
vious prescription. 
0030. Next, a user such as the doctor 202 or the pharmacist 
204 may indicate a particular new or recurring prescription 
medication to be provided to a user. An external medication 
database 215 is accessed and information regarding Such 
medication is provided, including medication name or names 
if multiple brand and generic names exist, Suggestions for 
appropriate prescription dosages based upon patient informa 
tion and the particular version of the medication to be admin 
istered, and usage instructions to be provided to the patient, 
these instructions being modified or Supplemented as neces 
sary by the prescribing entity. These usage instructions pref 
erably include detailed administration instructions, including 
time of day, patient status (i.e. before or after eating, after 
waking, before sleeping, etc.), precise method of application, 
and other useful instructions for a user. These instructions 
also may include video sequences to describe particular 
details of the medication or administration procedure thereof. 
They may also comprise alternative versions of instructions 
so that if a user is unclear regarding a particular set of instruc 
tions, an alternative set of instructions may be provided to the 
patient to aid in adherence to the prescription regimen. 
0031. After selection of such a medication, a patient medi 
cal history 217 is preferably accessed to provide additional 
medication and patient information to the prescribing indi 
vidual. Such information may include, other prescriptions to 
the patient so that adverse drug interaction may be determined 
(although if Such other prescriptions were implemented in 
accordance with this invention, such prescriptions will 
already be known to the system), patient indication of use of 
non-prescription drugs, patient allergies, patient activity 
level, past diseases and procedures, and any other information 
that may be relevant to the prescription of medication. 
0032. After all of the information has been entered about 
the user, and information from the medication and patient 
database has been accumulated, various medication interac 
tions are checked automatically by the system at step 220. 
Any dangerous interactions are noted to the prescribing indi 
vidual, and may preclude entry of the prescription into the 
system. Other interactions may be noted to the prescribing 
individual so that the individual may make the patient aware 
of Such situations. These may include, for example a notifi 
cation that the taking of two medications together may result 
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in stomach pains, so that the patient should take one in the 
morning and one in the afternoon. Such interactions check 
will then result in a set of instructions that will be provided to 
the user, in addition to the more generic medication instruc 
tions. Finally, the prescribing individual may review Such 
instructions and Supplement them as desired. It should be 
noted that in accordance with the invention it is contemplated 
that various instructions provided to a user may comprise hot 
links to additional audio and visual information that may be 
provided to a patient to further assist in their adherence to any 
particular prescribed protocol, or may provide various infor 
mation regarding the particular medication being taken as 
will be further described below. 

0033 Finally, after all interactions and instructions have 
been reviewed and approved, the prescription information is 
stored at step 225. The storing of Such a prescription makes 
the prescription, alerts, help information and the like acces 
sible to a patient and other system users. Furthermore, Such 
completion may also transmit the prescription to a pharmacy 
or other medication provision facility so that the user is able 
to simply Swing by to pick up the medication or to have the 
medication delivered to the patient. 
0034 Referring next to FIG. 3, a user implementation of 
the method in accordance with the invention will be 
described. When a time for receiving or administering a medi 
cation is reached, a patient, and any other necessary user may 
be provided a notification 310 in accordance with notification 
addresses entered in the system as noted above. Thus, in a 
home situation, only the patient may receive notification. If 
there is a home health care provider, such provider may also 
receive separate independent verification. In the case of hos 
pital or other in-patient care facility, various medical service 
providers may similarly receive Such notification. After noti 
fication, or in the absence of such notification, System initia 
tion takes place at 315. In accordance with such system ini 
tiation, one or more users are preferably recognized by the 
system. Therefore, at step 320, a user recognition sequence 
takes place. In a preferred embodiment, Such a user has a still 
or video image captured of their face, and facial recognition 
techniques are employed to confirm the identity of the user. 
Such capture may be performed by fixed camera, mobile 
camera, mobile communication device Such as a cellular 
phone, or any other appropriate video or image capture 
device. Alternative recognition techniques, such as retinal, 
fingerprint, Voice or other biometric measurements may be 
employed, in addition to a more common password query. 
0035. At step 325 it is determined whether all necessary 
users have been recognized and authenticated. In a situation 
where a nurse, doctor or other caregiver is to administer 
medication, it may be preferable to have the patient and 
caregiver to be recognized by the system to further confirm 
that the appropriate procedure is followed, and to allow the 
system to keep track of people using the medication So it can 
track if any one person, for example, is improperly using the 
medication, as will be evident from the generated audit trail. 
After step 325, if all users are not recognized, control passes 
back to step 320 and any additional users are recognized by 
the system. 
0036. Once all users are recognized, control passes to step 
327 where the medication to be administered in accordance 
with the prescribed prescription regimen is confirmed. Thus, 
a user is prompted to allow a still or video image, text recog 
nition image, or other method of identifying a medication to 
be captured of the medication bottle or other container, a pill 
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of the medication, or other form of medication, and is also 
able to determine appropriate quantities, dosage, and any 
potentially required or dangerous medication combinations. 
As noted above, if video confirmation is for Some reason not 
available, the user may be prompted by the system to provide 
audio or other indication of medication and other desired 
information. This image, video sequence or other received 
confirmation information is then compared to an image asso 
ciated with the prescription as noted above in FIG. 2. If the 
medication is determined to be incorrect, a warning may be 
provided to the user that the medication is incorrect. The user 
may then be prompted to choose another medication for 
imaging. 
0037 Alternatively, the invention contemplates a user dis 
playing a number of medications to the image capture appa 
ratus and allowing the apparatus to Suggest which medication 
is correct. Thus, the user may be able to scan a medicine 
cabinet with Such a video imaging apparatus and have the 
system indicate which is the correct medication. This may 
prove valuable when sequence of ingesting medication is 
important, or when two people have similar medications and 
may have difficulty in distinguishing between medications 
for each. Once a correct medication has been identified, con 
trol passes to step 330. 
0038. In step 330 user prompts and other instructions are 
provided to the patient, and present caregivers, as to how to 
administer the medication according to the prescription 
guidelines outlined above. These instructions allow for a user 
to receive further information or instructions as necessary 
through asking the system for additional help. Especially in 
situations where an elaborate scheme may be required, it is 
contemplated that video samples and instructions may be 
provided to the user. Further, in accordance with the inven 
tion, for complicated administration procedures, it may be 
possible to set up a two way video conference employing 
traditional video conferencing, VOIP conferencing, tradi 
tional telephone conferencing, or any other appropriate com 
munication system with an expert in Such administration So 
that a caregiver or patient may receive live coaching regarding 
Such administration. 

0039. When following such instruction prompts, the 
actual act of administration is preferably captured as a video 
sequence at step 335. This captured video sequence may be 
utilized inaccordance with the invention in a number of ways. 
First, the actions of administration of the medication is 
reviewed in real time and compared to an ideal or desired 
Video sequence. If a determination is made that the medica 
tion is being administered in an incorrect manner, and in a 
way that may be detrimental to the patient, immediate warn 
ings may be provided at step 340 advising the caregiver or 
patient to stop administration at once. Furthermore, in 
extreme cases, a doctor or other caregiver may be notified, or 
in the most dangerous cases, an ambulance or other emer 
gency personnel may be dispatched to provide immediate 
care. If video recording is not available, other confirmation 
methods as noted above may be employed and be subject to 
automatic confirmation as with the video recorded sequences. 
0040. If such immediate care or warning is not required, 
control then passes to step 345 where the video images are 
more formally captured and analyzed for various other non 
critical issues. The images may be captured and stored 
locally, being provided to a central server in a batch process 
ing, or images may be captured and sent to the remote server 
for immediate analysis and storage. Such transmission may 
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take place over a well known Internet connection, wireless 
connection, or other proprietary communication system. 
Such analysis may consider Suggestions to a caregiver to 
improve dosage accuracy, reduce pain in administration, or 
the like. Furthermore, as such video sequences may be avail 
able from multiple patients and/or caregivers, the effective 
ness of various sets of instructions and the like can be tested 
and reviewed, and changes thereto made if consistent prob 
lems are encountered. This type of study is nearly impossible 
without the present invention, because in any type of clinical 
setting, individuals are far more likely to be careful in admin 
istration of medication, and therefore not cause errors. How 
ever, in accordance with the invention, responses to instruc 
tions can be analyzed, and lack of adherence based upon 
confusing or difficult to follow instructions can be remedied, 
providing better or more usable instructions, and therefore 
improving regimen adherence. 
0041. In any event, after Such analysis, any warnings or 
Suggestions for instruction issues may generate a warning at 
step 350, Suggesting areas of instruction that may be prob 
lematic. These video sequences are also stored for longer 
term analysis if desired at step 355, and processing ends. 
0042. It is further contemplated in accordance with the 
invention that the system and method thereofact as an overall 
prescription management tool. For example, knowing the 
prescription and the number of actual times the medication 
has been administered, the system can order prescriptions to 
be refilled and sent to the patient. Trends of a patient can be 
monitored, such as blood pressure or other measurable quan 
tities of the patient, and correlation between Such measured 
quantities and medication administration may be observed, 
potentially allowing for a more customized solution of medi 
cation to be applied to the patient, possible modifying dosage 
or frequency of administration based upon individual reac 
tions to a particular prescription regimen. Further, insurance 
administration can be simplified by providing the prescrip 
tion information directly to the insurance company, and 
allowing reimbursement for patient costs and other billing 
issues to be taken care of over a computer network, by phone 
or the like. Additionally, features of the invention noted above 
allowing for user interaction and recordation of activities of a 
user, adverse effects and the like may be incorporated into the 
system to provide further information for determining alter 
native instruction sets, modification of medications and the 
like. 

0043. A system provided in accordance with the invention 
includes imaging technology and hardware, communication 
hardware, computer systems including storage memory and 
remote communication via the Internet or other communica 
tion network for remote storage and analysis, databases of 
patient information and medication information Sufficient to 
implement the method as described above. 
0044. Therefore, in accordance with the invention, a 
method and system are provided that allow for the automated 
administration of medication, and provide for a most Sophis 
ticated method for confirming and studying methods of 
administration of Such prescription medication. 
0045. It will thus be seen that the objects set forth above, 
among those made apparent from the preceding description, 
are efficiently attained and, because certain changes may be 
made in carrying out the above method and in the construc 
tion(s) set forth without departing from the spirit and scope of 
the invention, it is intended that all matter contained in the 

May 19, 2011 

above description and shown in the accompanying drawings 
shall be interpreted as illustrative and not in a limiting sense. 
0046. It is also to be understood that this description is 
intended to coverall of the generic and specific features of the 
invention herein described and all statements of the scope of 
the invention which, as a matter of language, might be said to 
fall there between. 
What is claimed: 
1. A method of confirming administration of medication, 

comprising the steps of 
receiving information identifying a particular medication 

prescription regimen; 
determining one or more procedures for administering 

Such prescription regimen; 
identifying one or more activity sequences associated with 

Such procedures; 
capturing activity sequences of actual administration of 

Such prescription regimen; 
comparing the captured activity sequences to the identified 

activity sequences to determine differences therebe 
tween; and 

providing a notice if differences are determined. 
2. The method of claim 1, wherein the prescription regimen 

is provided by a medical professional. 
3. The method of claim 1, wherein the prescription regimen 

is retrieved from a medical database. 
4. The method of claim 1, wherein the procedures for 

administering the prescription regimen are retrieved from a 
database. 

5. The method of claim 5, wherein the retrieved procedures 
for administering the prescription regimen are modified by a 
medical professional. 

6. The method of claim 1, further comprising the steps of: 
retrieving medical history information of a patient to 

receive the administered medication; and 
confirming that the administered medication is safe for the 

patient. 
7. The method of claim 1, further comprising the steps of: 
before capturing the one or more activity sequences of 

administration of the prescription regimen, determining 
the identity of a particular medication to be used in such 
administration; and 

issuing a warning if it is determined that the determined 
identity is not the medication associated with the 
upcoming prescription regimen. 

8. The method of claim 7, wherein the warning includes 
live contact with a medical professional. 

9. The method of claim 1, further comprising the steps of: 
capturing activity sequences of actual administration of the 

prescription regimen during multiple instances of 
administration; 

comparing the captured activity sequences to the identified 
video sequences to determine differences therebetween; 
and 

providing an analysis of adherence to a particular prescrip 
tion regimen in accordance with the multiple instances 
of administration. 

10. The method of claim 9, further comprising the step of 
providing additional instructions to a medication administra 
tor in accordance with the provided analysis. 

11. The method of claim 1, wherein the notice comprises 
live contact with a medical professional. 

12. The method of claim 1, wherein the notice comprises 
additional instructions to a medication administrator. 
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13. A method of confirming administration of medication, 
comprising the steps of 

authenticating a prescribing medical professional; 
receiving information identifying a particular medication 

prescription regimen from the authenticated medical 
professional; 

determining one or more procedures for administering 
Such prescription regimen from one or more databases 
including prescription regimen information in accor 
dance with prescription information provided by the 
authenticated medical professional; 

modifying the procedures, if necessary, by the authenti 
cated medical professional; 

providing a set of instructions inaccordance with which the 
prescription regimen is to be administered; 

identifying one or more activity sequences associated with 
Such instructions; 

capturing activity sequences of actual administration of 
Such prescription regimen over a plurality of adminis 
trations of the prescription regimen; 

comparing the captured activity sequences to the identified 
activity sequences to determine differences therebe 
tween; 

providing an immediate notice if differences are deter 
mined in the comparing step that may place a patient 
receiving the prescription regimen in danger, and 

providing a notice if differences are determined in the 
comparing step that may improve future administration 
of the prescription regimen. 

14. The method of claim 13, further comprising the step of 
performing a statistical analysis of differences determined in 
the comparing step. 

15. The method of claim 13, wherein the differences deter 
mined in the comparing step comprise determining an incor 
rect medication. 

16. The method of claim 13, wherein the differences deter 
mined in the comparing step comprise determining an incor 
rect amount of medication. 

17. The method of claim 13, wherein the differences deter 
mined in the comparing step comprise determining an incor 
rect administration procedure. 

18. A system for confirming administration of medication, 
comprising: 

an authentication apparatus for authenticating a prescrib 
ing medical professional; 

an input device for receiving information identifying a 
particular medication prescription regimen from the 
authenticated medical professional; 

a database comprising prescription administration infor 
mation, 

a storage device for storing prescription administration 
selected from the database and being associated with the 
identified medication prescription, a set of instructions 
in accordance with which the prescription regimen is to 
be administered, and one or more activity sequences 
associated with Such instructions; 

a capture device for capturing activity sequences of actual 
administration of Such prescription regimen over a plu 
rality of administrations of the prescription regimen; 

a processor for comparing the captured activity sequences 
to the identified activity sequences to determine differ 
ences therebetween; and 

an output device for providing an immediate notice if dif 
ferences are determined in the comparing step that may 
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place a patient receiving the prescription regimen in 
danger; and for providing a notice if differences are 
determined in the comparing step that may improve 
future administration of the prescription regimen. 

19. The system of claim 18, wherein the information stored 
on the storage device may be modified by the authenticated 
medical professional. 

20. The system of claim 18, wherein the capture device is 
further adapted to capture images of a particular medication 
to allow identification thereof. 

21. A method of confirming administration of medication, 
comprising the steps of 

authenticating a prescribing medical professional; 
receiving information identifying a particular medication 

prescription regimen from the authenticated medical 
professional; 

determining one or more procedures for administering 
Such prescription regimen from one or more databases 
including prescription regimen information in accor 
dance with prescription information provided by the 
authenticated medical professional; 

modifying the procedures, if necessary, by the authenti 
cated medical professional; 

providing a set of instructions inaccordance with which the 
prescription regimen is to be administered; 

identifying one or more indicia for determining confirma 
tion of prescription administration associated with Such 
instructions; 

capturing appropriate indicia of actual administration of 
Such prescription regimen over a plurality of adminis 
trations of the prescription regimen; 

comparing the captured indicia for determining confirma 
tion of prescription administration to the identified indi 
cia for determining confirmation of prescription admin 
istration to determine differences therebetween; 

providing an immediate notice if differences are deter 
mined in the comparing step that may place a patient 
receiving the prescription regimen in danger, and 

providing a notice if differences are determined in the 
comparing step that may improve future administration 
of the prescription regimen. 

22. The method of claim 21, wherein the indicia for deter 
mining confirmation of prescription administration com 
prises one or more activity sequences. 

23. The method of claim 22, wherein the indicia for deter 
mining confirmation of prescription administration com 
prises an alternative method when activity sequences may not 
be recorded. 

25. The method of claim 21, further comprising the steps 
of: 

capturing indicia of activity of a patient before medication 
administration; and 

providing a reminder to the patient at least in part in accor 
dance with the captured indicia before medication 
administration. 

25. The method of claim 21, further comprising the step of 
capturing indicia of activity of a patient before medication 
administration, wherein the captured indicia before medica 
tion administration comprises evidence of patient consent. 

26. The method of claim 21, further comprising the steps 
of: 

capturing indicia of activity of a patient after medication 
administration; 
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providing notification to a medical service provider of the 27. The method of claim 26, wherein the captured indicia 
activity; and after medication administration comprises an adverse reac 

modifying at least one aspect of a prescription regimen in tion to the medication. 
accordance with the captured indicia after medication 
administration. ck 


