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!" قبل ما نبلش ا6حاضرة... عشان أنا كتير منيحة ا) يرضى عني
#" قررت أخليكم تكسبو أجر كبير بكل سهولة... شفتو محسني

طب شو هو اPجر وكيف يا Mنا ا6تواضعة؟%$
اPجر يا حلوين أنه تتبرعو برصيد الطباعة تبعكم اذا ما بتحتاجوه لطVب بحاجته (قلتلكم 

&' اجر بسهولة)
طيب شو Mزم نعمل؟

أول شي Mزم تفوتو ع بوابتكم ومن عند خدمات أخرى __ رصيد الطباعة
هk من هي الخطوة بس بدي تتأكدو انو رصيدكم موجود وM خالص لو اعطاك (M يوجد 

اي حركات طباعة حاليا) معناها الرصيد موجود وفيكم تتبرعو فيه
طيب تمام وكيف نتبرع؟

من بوبابتكم ومن عند خدمات أخرى __ الدخول لشبكة اMنترنت (ا6ختبرات والVسلكية)
بتاخدوا اسم ا6ستخدم (والي هو رقمكم الجامعي) وبتنسخوا كلمة السر 

واخر شي بتدخلو على QR code الي تحت) بتعبو فورم التبرع بالرصيد وبس.
سهلة القصة وا) وفيها اجر كبير (اجر ع كل نقطة وحرف وكلمة انطبعت من رصيدك 

لشخص محتاج واجر بكل حرف اندرس من الورق الي انطبع برصيدك الي انت اصV ما 
بتستخدمه).



Function of kidney:
1) filtration
2) secretion
3) reabsorption

Elimination = (filtration + secretion) - reabsorption

filtration معناها العملية معتمدة على ال GFR قيمته قريبة من قيمة elimination لو كان ال

 filtration and معناها العملية معتمدة على ال GFR قيمته أكبر من قيمة elimination لو كان ال
secretion

reabsorption معناها العملية معتمدة على ال GFR قيمته أقل من قيمة elimination لو كان ال



زي 7ا الدكاترة يحكوا خد هاي الحبة كل س ساعات

 دخوي مزL ىتم و مك فرعا مزL بيبطك انا كيهل ةبولط7ا ةيمكلاب يمسجب دوجوم ءاودلا يلخأ يدب ينا فدهلا
 يشلا داه و )peakلا نم ىلعا ( ةيمس يف ريصي ام و ،مدلاب ةبولط7ا ةميكلاب ءاودلا لضيل ةعرج ضير7ا
)trough نم لقا( ءاودلا ةيلاعف دقفن ام و + accumulation هليكحنب
 t1/2 بسحن انا قيرط نع ىتم و مك اسه

We reach the steady state after 5 t1/2
The drug is expired after 5 t1/2



 disease فلو فيهم
حيصير عندي تأخير 

 t1/2 فال eliminationبال
حتزيد

Such as hydrophilic drugs+ ةذاش ت:اح يف ديكا

بشرط طبعاً اني Iا اوصل للt1/2 ارجع اعطيه جرعة

**Plasma concentration (CSS) is directly proportional to the dose and inversely 
proportional to the clearance.

plasma 1/2 of hydrophilic بتكون أقل من plasma1/2 of lipophilic ال
metabolism in liver بصيرلها lipophilic 5نه

Rate of administration = Rate of elimination





From the book : 
Sometimes rapid obtainment of desired plasma levels is 
needed (for example, in serious infections or arrhythmias). 

Therefore, a "loading dose" of drug is administered to 
achieve the desired plasma level rapidly, followed by a 
maintenance dose to maintain the steady state .

In general, the Disadvantages of loading doses include 
increased risk of drug tox- icity and a longer time for the 
plasma concentration to fall if excess levels occur.



Drugs are generally administered to maintain a Css within the therapeutic window. It takes 4 to 
5 half-lives for a drug to achieve Css. 
To achieve a given concentration, the rate of administration and the rate of elimination of the 
drug are important. 
The dosing rate can be determined by knowing the target concentration in plasma (Cp), 
clearance (CL) of the drug from the systemic circulation, and the fraction (F) absorbed 
(bioavailability)
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6. Kinetic orders 

A. First order kinetics   B. Zero order (saturation) Kinetics 
• A constant fraction of drug is 

eliminated per unit time. 

• A constant amount of drug is eliminated 

per unit time. 

• Rate of elimination is proportional to 

the  concentration of drug 

• Rate of elimination is constant (limited 

capacity of kinetics due to saturation of 

involved enzymes and/or carriers 

• It has a linear elimination kinetics i.e. 

plasma concentration can be expected at 

any time (using log conc.-time 

disappearance curve) 

 

• It has a non-linear elimination kinetics i.e. 

plasma concentration can NOT be expected 

at any time (using log conc.-time 

disappearance  curve) 

 
• Constant t½. • t½ is not constant  

• A steady state concentration (Css) is 

reached on repeated dosing after 5 t1/2.  

 

• NO Css is reached; repeated dosing → 

overshooting of drug concentration. 

 

• Modest changes in dose → are usually 

tolerated because when drug conc. ↑→ 

elimination ↑ by the same ratio.  

• Modest changes in dose  → toxicity due 

to drug cumulation 

• Drug metabolites do Not vary with dose. • Drug metabolites may vary with dose 

• Examples: Most drugs.  Example: Large dose of Aspirin, Alcohol, 

Phenytoin (they follow 1st  order kinetics at 

small doses) 
 

C ss

Conc.

Time

Conc.

Time

 ةحافس ةقيرطب لودجلا حرش ةدوف لاعت%ادبع

!"

https://youtu.be/NV5uiC7tt6o :ويديفلا طبار



First-Order Elimination Rate
With first-order elimination rate, a constant fraction of the drug is eliminated per unit time (t1/2 is 
a constant). Graphically, first-order elimination follows an exponential
decay versus time. If 80 mg of a drug is administered and its elimination half-life = 4 h, the time 
course of its elimination is:

The rate of elimination is directly proportional to plasma level (or the amount present), i.e., the 
higher the amount, the more rapid the elimination.
*Most drugs follow first-order elimination rates 
*t1/2 is a constant

Zero-Order Elimination Rate
With zero-order elimination rate, a constant amount of drug is eliminated per unit time. If 80 
mg is administered and 10 mg is eliminated every 4 h, the time course of drug elimination is:

The rate of elimination is independent of plasma concentration (or amount in the body).
*Drugs with zero-order elimination have no fixed half-life (t1/2 is a variable)
*Drugs with zero-order elimination include ethanol (except low blood levels), phenytoin (high 
therapeutic doses), and salicylates (toxic doses)

يعني انا بفقد هالقد نسبة بالوقت الف&ني ، مثال : بفقد 50% من الدواء كل ث&ث ساعات

يعني انا بفقد هالقد كمية كل فقترة ، مثال : بفقد ml 5 من الدواء كل 4 ساعات

!!  USMLE حظات من&Kا





Quiz Time 
1) A 74-year-old man was admitted to the hospital for treat- ment of heart failure. He 
received 160 meg of digoxin intravenously, and the plasma digoxin level was 0.4 ng/ 
mL. If the desired plasma concentration of digoxin for optimal therapeutic activity in 
heart failure is 1.2 nglml, and the patient has an estimated Vd of 400 L, calculate the 
additional dose of digoxin needed for this patient to achieve the desired plasma 
concentration.
A. 128 meg   B. 160 meg   C. 320 meg.  D. 480 meg   E. 640 meg

2)A pharmacokinetic study of a new antihypertensive drug is being conducted in 
healthy human volunteers. The half-life of the drug after administration by continu- ous 
intravenous infusion is 12 hours. Which of the fol- lowing best approximates the time 
for the drug to reach steady state?
A. 24 hours     B. 48 hours     C. 72 hours.    D. 120 hours      E. 240 hours

3)A 64-year-old female patient (60 kg) is treated with experimental Drug A for type 2 
diabetes. Drug A is available as tablets with an oral bioavailability of 90%. If the vd is 2 
L1kg and the desired steady-state plasma concentration is 3.0 mg/L, which of the 
following is the most appropriate oral loading dose of Drug A?
A. 6mg.       B. 6.66mg         C. 108 mg         D. 360 mg       E. 400 mg

4)A 55-year-old woman is brought to the emergency department because of seizures. 
She has a history of renal disease and currently undergoes dialysis. She receives an 
intravenous infusion of antiseizure Drug X. Which of the following is likely to be 
observed with use of Drug X in this patient?



5)An IV infusion of a drug is started 400 mg/h. If C1 = 50 L/h, what is the anticipated 
plasma level at steady state?
A. 2mg/L B. 4mg/L C. 8mg/L D. 16mg/L E. 32mg/L

6)At 6 h after IV administration of bolus dose, the plasma level of a drug is 5 mg/L. If 
the Vd = 10 L and the elimination half-life = 3 h, what was the dose
administered?
A. 100mg
B. 150mg
C. 180mg
D. 200mg
E. 540mg

!!! مخمخوا و ابعتولي اجوبتكم 



Quiz Time ⏰"
1) Which statement is accurate for the drug shown in the example below?

100 mg 2hr → 50 mg 2hr → 25 mg 2hr → 12.5 mg

A. The rate of elimination is constant
B. The elimination half-life varies with the dose
C. The volume of distribution varies with the dose
D. The clearance varies with the dose
E. The rate of elimination varies directly with the dose

2) All the following statements are true for zero-order kinetics EXCEPT:
A. Elimination rate is independent of the dose
B. Elimination depends on saturable enzyme system
C. Plasma concentration of the drug cannot be expected at any time
D. Thet1/2ofthedrugisnotconstant
E. There is no fear from drug cumulation or interactions


